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EGE DENizi’NIN GUNCEL COKEL DAGILIM HARITASI

Mustafa ERYILMAZ*, Senol AYDIN**, Ahmet TURKER**
* Mersin Universitesi, Silifke Meslek Yiiksekokulu, Silifke Mersin
** Seyir, Hidrografi ve Osinografi Dairesi Bagkanligi, 81647, Cubuklu Istanbul

Bu galismada, Seyir, Hidrografi ve Osinografi Dairesi, iiniversite ve diger arastirma
kuruluglan tarafindan gesitli zamanlarda Ege Denizi tabanindan alinan ylizey ¢okel
orneklerin tane blyiikliigiine gore siniflandirilarak bélgenin 1:300.000 Olgekli gokel
dagiim haritasi hazirlanmstir.

Ege Denizi'ni boydan boya kateden ve en derin yerlerini olusturan (1000 m'den
fazla), "S" seklinde gukurluklar uzanmaktadir. Ege'nin diger kesimlerinde derinlik
genel olarak 100-500 m arasinda degismektedir. Ege'deki cukurluklarin kenarlarinin
dik egimli yamaglarla gevrili olmasi ve uzanimlarinin dogrusal karakter géstermesi,
bunlarin egim atimli normal faylarla gelistigini isaret etmektedir. Ege Denizi'ndeki
sig kesimler, bitisik olduklar anakaralarin morfolojik karakterlerini tasimakta,
onlarin su altinda kalmis devamlari oldugunu géstermektedir.

Ege Denizi ylzey gokeli kumlu, siltli ve gamurlu birimlerden olusmaktadir. Kum
birimi 10-15 metre su derinligine kadar yayilim géstermektedir. Bu cokeller cok
miktarda kavki ve kavki kirintilari igermektedir. 10-20 m su derinliginde deniz
tabani kum ve siltli birimlerle; 20-30 m su derinliginde ise silt, kumlu silt ve
kumlu camur ile kaplanmistir. Camur ve camurlu ¢dkeller 50-70 m ve daha derin
deniz alanlarinda yer almaktadir. Dogu Ege Denizi ile Bati Ege Denizi arasinda
batimetri ve ¢okel icerigi acisindan farkliliklar vardir. Ozellikle Anadolu 6niindeki
self dzerinde yer alan adalar civarinda kumiu birimler yer almaktadir. Ege Denizi'nin
oldukga derin olan orta kesimleri camur ile kaphdir.

RECENT SURFACE SEDIMENT DISTRIBUTION OF THE AEGEAN SEA

Studying samples were taken out from Aegean Sea bottom by research vessel of
Department of Navigation, Hydrography and Oceanography, university and other
research. Surface sediment sampling had been taken with orange-peel and other
type grabs. Samples were analysed with Standard Methods of grain size. Bottom
sediments dispersion map based on grain size in 1:300.000 scale was prepared by
making a general corelation between all grain size data.

Determination of the morphological structure of the Aegean Sea is quite important
in terms of showing that some islands which locates in the Eastern Aegean Sea are
on the natural prolongation of the Anatolia. “S” shaped depressions passing
through the Aegean Sea forms the deepest parts of the Aegean Sea (deeper than
1000 m). Depths change between 100-500 m in order parts of the Aegean Sea
generally. Depressions are surrounded by perpendicular slopes at the sides in the
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Aegean Sea and their prolongations show linear character and for all these reasons
it is clear that these depressions are formed by normal faults with strike-slip faults.
Shallow parts in the Aegean Sea carries the morphological features of the main
lands next to them.

When the sediment distribution Aegean Sea is examined three main sediment units
were seen that these are sandy, silty and muddy materials. Sea floor of this area
cover with sand and sandy materials up to depth about 10-15 meters. These
materials also contain a lot of shell and it's crumbs. Between 10 and 20 meters of
waters depth, bottom of the sea cover with sand, silt. Silty and muddy sand are
observed between 20 and 30 meters water depth. Mud and muddy materials
cover between 50 and 70 meters depth. Mud was observed more than 70 meter
depth. East self of Aegean Sea show different bathymetry and sediment
composition according to West self. Bottom of east shelf composed of sandy and
muddy materials. Especially near the islands, which are take to place east shelf of
Aegean Sea, sandy materials are observed. Center of the Aegean Sea cover mud
material.
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GUNEYBATI KARADENiz (IGNEADA ISTANBUL BOGAZI-KEFKEN ARASI)
GUNCEL COKEL DAGILIM HARITASI

Mustafa ERYILMAZ*, Ahmet TURKER**, Senol AYDIN**
* Mersin Universitesi, Silifke Silifke Meslek Yksekokulu, Silifke Mersin
** Sevir, Hidrografi ve Osinografi Dairesi Baskanhdi, 81647, Cubukiu istanbul

Karadeniz, okyanuslara 6ézgii olan derinlik dagiimi, kita dizl, kita yamac, kita
yamac! etedi ve derin deniz dizlukleri olmak lizere birbirinden cok belirgin bir
sekilde aynimis makro morfolojik yapiya sahip okyanusal ¢zellikli kapali bir ¢okel
havzasidir. Karadeniz'in acik deniz ile baglantisi Istanbul ve Canakkale Bodazlari
araciligiyla olmaktadir.

Giineybati Karadeniz'in Turkiye kiyilarinda dip gokelleri Sakarya Nehri, Istanbul
Bogazi ve bodlgeye su tasiyan pek gok cay ve derelerin denize tagidigi maddelerin
etkisi altindadir. Bu sularla birlikte taginan karasal kokenli maddeler tane boylarina
gore deniz icinde cokelirler. Bu gokelmede akintilar, dalgalar, karanin topografik
ozellikleri, denizalti morfolojik yapisi, batimetri, kiyi sekilleri ve riizgar dnemli rol
oynar. Calisma alaninda yiizey ¢okelinin ana hakim birimi kum, silt, kil ve
camurdur. Bolgede yer alan diger birimler cakilli kum, siltli kum, camurlu kum,
kumlu silt, kumlu camur silt ve kildir. Cakilli gamurlu kum, silt ve kil ok dar bir
alanda gériilmektedir. Bélgede biyojenik materyal olarak kavki, kavki kirintilari, bitki
artiklan vb.’leri cokeller iginde yer almaktadir. Giineybati Karadeniz kiyilarinda 30
metre derinligine kadar kavkil kum, daha derinlere dogru kumiu silt ve silt en
yaygin dip cokellerini olugturmaktadir. Camur ise 50 metreden derin bolgelerde
goriilmektedir. Siltli kil ve kil materyalleri genellikle 100 metreden derin bolgelerde
yer almaktadir.

RECENT SURFACE SEDIMENT DISTRIBUTION (BETWEEN IGNEADA-
STRAIT OF THE ISTANBUL-KEFKEN) OF SOUTHWEST BLACK SEA

The Black Sea basin can basically be divided into four distinct physiographic
provinces; shelf, basin slope, basin apron, and abyssal plain like a ocean. The
Black Sea is connected to the Aegean Sea via the Bosporus and Dardanelles Strait
in the southwest. '

Sakarya River, Istanbul Strait and other small rivers carrier different size materials
from Soutwest Black Sea. Distribution of grain size shows regional differences due
to changes in the topographic, hydrodynamic, biologic and geological conditions.

A wide variety of sediment types was obtained in working region. Especially sand,
silt, clay and mud are mostly observed. According to relative proportions of gravel,
sand, silt, clay and mud, the following sediments tyes are distinguished in the
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study area: gravelly sand, silty sand, mudy sand, sandy silt, sandy mud. Biogenic
materials, shells, shells remains, plant particles are accumulated in sediments.
Shelly sand materials form from beach until 30 meter depth. More than 100 meter
depth, silty clay and clay are observed.
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SAPANCA GOLU VE HAVZASININ HiDROJEOKiIMYASAL ETUDU ILE DIP

SEDIMANLARININ MINERALOJIK VE JEOKIMYASAL INCELENMESI

_ Vildan ESENLI
1.7.0. Maden Fakiiltesi, Jeoloji Miihendisligi B8lumu, 80626, Maslak Istanbul

Sapanca Golii, Kuzey Anadolu Fayr kuzey kolunun iki segmenti arasinda yeralan,
dolayistyla da Sakarya Kitasi ve istanbul Zonuna ait farki kaya birimleri ile
cevrelenmis allivyon baraj goludir. Havzanin farkl litolojilerden olusmasi, bu
birimlerden gecen dere sularinin bilesimini dolayisiyla da g6l suyunun kimyasini ve
dip sedimanlarinin mineralojisini ve kimyasini  degisik sekillerde etkilemistir.
Sapanca Golii dip sedimanlari farkl oranlarda izlenen

"kuvars-+feldspat+kalsit-+muskovit+klorit-+illit+smektit"

mineral birligine sahiptir. Kuvars, feldspat, muskovit ve klorit bircok ornekte ana
mineral konumunda olup, kalsit, illit ve smektit daha az miktarlarda izlenmistir. Bu
sedimanlarin tane boylarinin gdl igindeki dagiimlari taginim mesafesine baglh olarak
degisimler gostermesine kargin golun kuzey ve gliney kesimleri ince birer serit
halinde kum-+cakil boyutlu, goliin glineybati ve giineydogu kesimlerinde kalinlg
fazla olmayan Kkilli silt boyutlu, kuzey kesimlerde kumlu siltten, siltli kuma gegigli bir
dagilim gostermektedir. Silt hakim boyutlu karasal kokenli yiizey sedimanlari golin
merkezi kesimlerinde yogun olarak zenginlesmistir. Agir metal konsantrasyonlarinin
gol suyu ve dere sularinda degil de dip sedimanlarinda ve ozellikle de golin glney
kesimlerindeki  sediman  Orneklerinde ~ artis  gosterdikleri  saptanmistir.
Sedimanlardaki Pb konsantrasyonu gdlin merkezi kesimlerinde artis gosterirken,
Cu, Zn, Mn, Ni, Cr ve Co gdliin giiney ve giineydogusunda zenginlegmistir. Agir
metal konsantrasyonlarinda izlenen artigin litolojinin yanisira havzada kurulmus
olan sanayi tesislerinin atiklarina, evsel atiklara ve tarimsal faaliyetlere bagh olarak
antropojenik etkilercede denetlendigi sonucuna varilmistir.Ayrica sedimanlarda, kil
minerali oraninin artisi ile dogru orantili olarak Cu, Zn, Ni konsantrasyonlarinda
izlenen yiikselme kil fraksiyonu calismalari ile de ortaya konmugstur. As, golin
giineybati ve V, giineydogu kesimlerinde zenginlegmistir.

Goliin kuzeybati kesimindeki gol sularinin kimyasal bilesimi havzadaki derelerin
kimyasal bilegsimine paralel olarak degisiklikler gostermistir. Goliin dzellikle kuzey
kesimleri ile Istanbul ve Mahmudiye derelerinin yeraldigi giney kesimleri olgiilen
kimyasal parametreler agisindan antropojenik  kirlenme olarak acikladigimiz
zenginlesmeler géstermigtir. Ca-(Mg)-Cl-HCO; su tipine sahip olan gdl suyundaki
iyon degisiminin,

CI > HCO5 >Ca*? = Mg*% 5042 > Na* > K" > NO3 - N> NO; - N

seklinde oldugu izlenmigtir. Kimyasal bilesim olarak toprak alkalilerce zenginlesmis
gol suyunun olgiilen fiziko-kimyasal parametreleri, "az sert”, "gok iyi kaliteli",
"olagan kloriirli" ve "siilfatca doygunlugun altinda" olan "hipokarbonatl” sular
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oldugunu gostermistir. Cok iyi kaliteli sulama sular grubunda yeralan Sapanca Goli
suyu, kirletici unsurlarin  yogun olarak izlenmesine ragmen kendi kendini
temizleyebilme 06zelligi olan ve halen igilebilir kalitede suya sahip bir goldiir.

THE HYDROGEOCHEMICAL STUDY OF SAPANCA LAKE BASIN AND THE
MINERALOGICAL AND GEOCHEMICAL INVESTIGATION OF THE LAKE
SEDIMENTS

Sapanca Lake is located in between two zones of the North Anatolian Fault. The
mineral assamble in general of the samples is;

"quartz+feldspar+calcite+muscovite+chlorite+illite+smectite".

Quartz, feldspar, muscovite and chlorite are the main minerals in alot of the
samples, however, calcite and especially clay minerals are at small amounts.

Three sediment types have been recognized for the deep sediments of Sapanca
Lake. 1.Sand, 2.Silt and 3.Clay. A narrow zone in the south and north coast of the
lake has the grain size of sand+gravel. While the grain size of clay has been found
only southeast and southwest of the lake, the widest sediment type is in the center
of the lake.

Heavy metals in sediments were controlled by lithogenic and antropogenic effects.
Cu, Zn, Mn, Cr, Ni, Co increase in the sediments of the southern and southeastern
part of the lake. Pb increases in the center of the lake. The increasing in Sr in
northern part of the lake is to the high concentration chlorine. Pb, Mn and Cr
increase in the silt materials. These are supported by the resultsof clay fraction
studies. However, no Pb concentrationwere found, Cu, Ni and Zn concentrations
increase and Fe concentration decrease in the clay materials.

High TDS (mg/It) values in the Sapanca Lake water indicate more chemical
weathering than physical weathering. The average abundance of ions in the
Sapanca Lake water has been found to be fallows - (based on milligram Per liter
units):

Cl' > HCO5 >Ca*?* > Mg*% S04% > Na* > K* > NO; - N> NO, - N°

No heavy metal concentrations were found in the Sapanca Lake and the stream
waters, however, such metals were found in the deep sediments.

As a results of the measured phsycoparameters it is determined that the lake
waters are "low hardened water", "fresh water", "hypocarbanate water" type.
According to Schoeller diagrams and Piper diagrams, the lake water is classified as
"very quality water" and "mixed water".
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iSTANBUL PALEOZOiK iSTIFINDE KOCATONGEL VE BAKACAK
FORMASYONLARI '

ibrahim GEDIK*, Erol TEIMUR*, Mehmet DURU*, Ismet ALAN*, Siikrii PEHLIVAN*,

Ibrahim ALTUN*, Biinyamin AKBAS*, Mehmet ONALAN**, Irfan OZCAN***
*MTA Genel MidurlGgu Jeoloji Etiitleri Dairesi, 06520 Ankara
**jstanbul Universitesi, Jeoloji Miihendisligi Bélimii, 34850 Istanbul
*** MTA Marmara Bolge Mudurligi, Kocaeli

Bugiine kadar, Istanbul Erken Paleozoik gokellerinin karasal birimlerle basladigi
bilinmektedir. Erken Ordovisiyen yasl akarsu cokeli olan bu birimler Kurtkdy
formasyonu olarak adlandinimistir. Ustte gegigli olarak aymi yaglh sahil-siy deniz
cokeli kuvars arenitlerden olusan Aydos formasyonu yer alir. Istif, Erken
Karbonifer'e kadar devam eder. Bu calismada, Istanbul Paleozoyik istifinin
tabaninda (Kurtkéy formasyonunun altinda), alttan Ulste dogru birbiriyle gegisli-
olarak bulunan cokel birimler saptanmigtir. Camdag alaninda (Sakarya ili KD'su)
Kurtkdy formasyonunun altinda yer alan benzer birimler, alttan uste dogru
“Kocaténgel” ve “Bakacak” formasyonlan olarak adlandirimistir. Bu adlar, Istanbul
Paleozoik’inde yeni saptanan ayni stratigrafik konumlu ve ayni karakterdeki bmmler
igin de benimsenmistir.

En altta yer alan Kocatongel formasyonu yesil-grimsi yesil renkli, paralel ve onddleli
laminali seyl ve ince taneli kumtagi ardalanmasindan olusmaktadir. Genellikle sert-
orta sert olup, codunlukla baklava sekilli kinlma ozelligi gosterir. Birimde
laminalanma dikkat cekicidir ve formasyon volkanik dayklar tarafindan
kesilmektedir. Birimin tiim o©zellikleri, Mahmutsevketpasa (Arnavutkdy) koylnin
giineyindeki (Polenez kéyli KB'sindaki) Yenigiftlik derede gdzlenir. Formasyonda
herhangi bir fosile rastlanlamamistir. Orta Ordovisiyen-Siliiriyen vyagh fosiller
kapsayan Gozdag formasyonundan stratigrafik olarak daha altlarda yer almasi ve
Camdag alanindaki (Sakarya ili KD'su) Erken Ordovisiyen yash Kocaténgel
formasyonu ile ayni stratigrafik konumda bulunmasi nedeniyle, birimin yagi Erken
Ordovisiyen olarak kabul edilmistir. Tabani goérilemeyen ve kalinhg Yenigiftlik
derede 1500 m. kadar olan bu formasyon, muhtemelen dalgalarin fazla etkili
olmadidi bir deniz ortaminda ¢okelmistir.

Kocaténgel formasyonunun genel litolojisinden farkli olarak Ust diizeylerinde,
kumtasi miktarinin artmasi, tane boyunun blyiimesi ve mor-pembe renk gokel
seviyelerinin ardalanmaya baslamasi nedeniyle bu birim Bakacak formasyonu
olarak adlandinimistir. ki formasyon arasinda kesin bir sinir belirlemek zordur.
Bakacak formasyonu grimsi yesil, gri ve pembemsi mor renkli, ince-kalin tabakali
kumtas! ile paralel ve ondileli laminali seyl ardalanmasindan olusmaktadir. Birim

' Bu yayin, 1998-1999-2001 yillarinda MTA.Jecloji Etltleri Dairesi tarafindan “Kocaeli Yarnimadasimin
Jeolojisi Projesi” adi altinda ydritilen ¢alismanin bir bolimudr.
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silis cimentolu ve oldukca sert olup, baklava sekilli kirnlma 6zelligi gosterir. Volkanik
dayklarla kesilmis olan formasyon, en iyi Yenigiftlik derede (Mahmutsevketpasa
kéyi G'i), gozlenir. Birimde herhangi bir fosile rastlanilamamigtir. Orta
Ordovisiyen-Siliiriyen yash Gozdag formasyonundan stratigrafik olarak daha
altlarda yer almasi ve Camdag alanindaki Erken Ordovisiyen yash Bakacak
formasyonu ile ayni stratigrafik konumda bulunmasi nedeniyle, formasyonun yasi
Erken Ordovisiyen olarak kabul edilmistir. Ustte Kurtkdy formasyonuna tedrici
olarak gecer. Kalinligi Yenigiftlik derede 750 m. civarindadir. Kumtasi seviyelerinin
uste dogru siklasmasi, bunlarin tabaka kalinliginin ve tane boyunun biyiimesi,
akarsu cokellerinden olusan Kurtkdy formasyonuna dereceli olarak gegmesi,
sozkonusu formasyonun regresif bir istif karakterinde (olasilikla deltayik bir
ortamda ¢/kelmis) oldugunu géstermektedir.

THE KOCATONGEL AND BAKACAK FORMATIONS IN ISTANBUL
PALEOZOIC SEQUENCE

Until today it was known that the Early Paleozoic sequence of Istanbul begins at
the base with the continental deposits. This unit of Early Ordovician age composed
of fluvial deposits has been called the Kurtkdy formation. It is transitionally overlain
by the Aydos formation of the same age made up of quartz-arenites, a coastal-
shallow marine deposit. The sequence continues until the Early Carboniferous. In
this study, at the base of the Paleozoic sequence of Istanbul (under the Kurtkoy
formation) it was found the deposits that are transitional to each other from
bottom to top. In the Camdag area (north-east of Sakarya) the similar units
underlying the Kurtkdy formation,from bottom to top, are called the Kocatongel
and Bakacak formations respectively. These names are also adopted for the new
founded units having the same positions and characters in Istanbul Paleozoic
sequence.

The Kocatongel formation forming the lowermost part of the sequence is
composed of an alternation of green-greyish green colored, parallel and undulate
laminated shale and sandstone. It is commonly hard-moderate hard, and mostly
exhibits lozenge-shaped fracture characteristic. Lamination in the unit is
spectacular and the formationis cut by the volcanic dikes. All the characteristics of
the units are observed in Yeniciftlik dere south of Mahmutsevketpasa (Arnavutkdy)
or north-west of Polenezkoyii. It has not been found fossils in the unit. As it lies at
the lower levels with respect to the Gézdag formation containing fossils of Middle
Ordovician-Silurian age,and has the same stratigraphic position with the
Kocatongel formation of Early Ordovician age in the Camdag area, the age of the
unit has been adopted as Early Ordovician. The base of this unit is not seen;its
thickness is about 1500 m in Yenigiftlik dere. The unit is probably deposited in a
marine environment where the waves was not very effective. The Kocatongel
formation passes into the Bakacak formation in increasing of sandstone
amount,coarsening of grain size, and appearance of alternation of the pink colored
deposit horizons. The definite boundary between these two units is difficult to
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determine. The Bakacak formation is composed of an alternation of greyish green,
grey and pinkish purple colored, thin- thick bedded sandstone and parallel and
undulate laminated shale. The unit is silica cemented and quite hard, and exhibits
lozenge-shaped fracture characteristic. The formation cut by the volcanic dikes is
best observed in the Yenigiftlik dere (south of Mahmutsevketpasa koyt). It has not
been found fossils in the unit. As it lies at the lower levels with respect to the
Gozdad formation of Middle Ordovician-Silurian age, and has the same
stratigraphic position with the Bakacak formation of Early Ordovician age in the
Camdag area, the age of the unit has been adpted as Early Ordovician. The unit
gradually passes upward into the Kurtkdy formation. Its thickness is about 750 m
in the Yeniciftlik dere. In the sequence upwards increasing of the sandstone levels
and their thicknesses, coarsening of grain size, and the gradually transition into the
Kurtkdy formation show that the formation is a sequence of regressive character
(possibly deposited in a deltaic environment).
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NILUFER BIRIMI’'NiIN KOKENI UZERINE JEOKIMYASAL BiR YAKLASIM

S. Can GENC _
ITU, Maden Fakiiltesi, Jeoloji Miihendisligi Bélimii, 80626, Maslak istanbul

Bingdl vd (1975)nin Biga yarmadasinda “Karakaya formasyonu’nu
tanimlamalarindan itibaren bu birimlerin nitelikleri, tektonik ortamlari ve gelisim
mekanizmalan {izerinde siregelen tartismalar vardir. Bu konu hakkinda yapilan
galismalar, Karakaya formasyonu, karmasigi vb adlarla taninan veya tanitilan kaya
topluluklarinin salt bir Uniteden olusmadiklarini, aksine farkli tektonik ozellikler
sergileyen birimler olduklarini gostermistir. Karakaya karmasigini olusturan birimler
igin, kita igi rift, dalma-batma ile iliskili yigisim kompleksi, yay ardi kenar havza,
okyanusal seamount gibi ortamlar 6ne siirilmiistiir.

Nilifer birimi Karakaya karmasigi'nin yapisal olarak en altinda yeralan, yiiksek
basing tipi vyesilsist fasiyesinde metamorfizmaya ugramis metabazit-metatiif-
metapelit-mermer toplulugudur. Birim erken-Orta Triyas'ta olusmus ve gec¢ Triyas
déneminde metamorfizmaya ugramistir.

Nillifer biriminin kdkeni igin dnceki galigmalarda, yay igi veya yay on, olgun rift
havzasi, seamount ve okyanusal plato ortamlar 6ne siiriilmistiir. Bu goriislerin test
edilmesi amaciyla, birimin metabazik lavlarinin tim kaya jeokimyasi ve lav ve
tiflerin icerdigi kalik klinopiroksen jeokimyalari arastirilarak olusum ortamlari
hakkinda bir yaklagim yapilmistir. Jeokimya verileri, Niliifer birimi lavlarinin orojenik
karakterli olmadiklarini, tersine okyanus adasi bazalti (OIB), levha ici alkali ve
toleyitik bazaltlart (WPA, WPT) ozelligi sergilediklerini ortaya koymustur.
Jeokimyasal degerlendirmelerin isaret ettigi ortam veya ortamlar, birimin tektono-
stratigrafik nitelikleriyle de denestirilmis ve sonugta Nillifer biriminin okyanusal bir
birim oldugu, seamount ve okyanusal plato ortamlarinin ikisini birden kapsadigi
sonucuna ulagiimistir.

A GEOCHEMICAL APPROACH TO THE ORIGIN OF THE NILUFER UNIT

There are long lasting discussions and controversy on the geological features,
tectonic setting and the development mechanism of the Nillifer unit since the
description of the Karakaya complex by Bingdl et al (1975). The available data on
the rock associations forming the Karakaya complex (or formation) indicate that
these units do not belong a single unite. Contrary, it shows that these associations
are the different units which display distinctly different geological and tectonic
aspects. A numerous models, such as intracontinental rift, subduction-accretion
complex, back-arc basin and oceanic seamount, were proposed for the rock
associations of Karakaya complex.

The Nilifer unit is a metabasite-metatuff-metapelite-marble unit which was
undergone the HP greenschist metamorphism. It represents structurally the
lowermost unit of the Karakaya complex. The Niliifer unit deposited during the
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early to Middle Triassic time and was undergone the metamorphism during the late
Triassic period.

An intra-arc or forearc, mature rift basin that evolved into an incipient oceanic
basin, seamount and oceanic plateau origins were proposed for the Nilufer unit. In
order to test these views, the whole rock geochemical analyses from the metabasic
lavas of the Nilifer unit, and the mineral chemistry from the relict clinopyroxene
from the metabasic lavas and the metatuffs were done. Considering the
geochemical data, a new approach to the tectonic setting and origin of the Niliifer
unit has been proposed. The geochemical data indicate that the non-orogenic
character together with the metabasic lavas display OIB, WPA and WPT affinities.
In the light of the geochemical data together with the tectono-stratigraphic
features of the Nillifer unit, an oceanic plateau including the seamount(s) origin is
proposed.
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KIRSEHIR MASIFI’NDE ALTINLI KUVARS DAMARLARI

Yurdal GENC*, Halil TURKMEN**
* Hacettepe Universitesi, Jeoloji Miihendisligi Bolimii, 06532, Beytepe Ankara
** MTA Genel Midirligi Maden Etiid Dairesi Bagkanligi, 06520 Ankara

Altinli kuvars damarlari Kirgehir'in yaklasik altmis kilometre batisinda Savciliebeyit,
Karaabali ve Fakili koyleri arsinda kalan alanda ylizeylemektedir.

Altin iceren kuvars damarlari mikagsist, gnays, migmatitik/granitik gnays, kuvarsit ve
mermerler gibi yer yer ergime kosullarina kadar ulasan vyiiksek derecede
metamorfizma Uriini kayaglar iginde bulunmaktadir. Metamorfik kayaclar batiya
dogru tedrici olarak Savcall diateksitik granitine gegis gosterirler. Kuvars
damarlarinin genel dogrultlan Dogu-Bati olup, egimleri dik veya dike yakindir.
Damarlar yer yer bresik ve bandh yapida gozlenmelerine ragmen genelde masif
kuvars damarlari seklindedir. Damar kalinliklari milimetreden metre olcegine kadar
degdismektedir. Kuvars damarlarinin etrafinda gozlenen yankayac alterasyonlari
hematitlesme, killesme, serisitlesme ve albitlesmedir.

Kuvars damarlan ylizeyde hematit, 6rpigment, fahlerz, altin (?), derinde ise pirit ve
arsenopirit icermektedir.

Kuvars damarlarini iceren metamorfik kayaglarin granitik kayaclarla dokanaklari
tedrici gegisli olup dokanaklarda granitik magmatizmadan kaynaklanan hidrotermal
etkinliklere isaret edebilecek yankayag alterasyonlari gozlenmemektedir. Bu gozlem
altinli kuvars damarlarinin olusumunda granitik magmatizmanin dogrudan etkin
olmadigina isaret etmektedir. Ayrica yakin gevrede kuvars damarlarinin olusumuna
neden olabilecek granitlerden daha geng magmatik ve/veya hidrotermal bir etkinlik
te bilinmemektedir. Bu veriler, altinli kuvars damarlarinin olusumunun metamorfik
ve meteorik slreclerle iliskili olmasi gerektigini ifade etmektedir.Diger taraftan
normal kosullarda vyerkabugunun derin kesimlerini temsil etmesi gereken
metamorfik kayaglarin ylizeye c¢ikmalanni ve bugiinkii konumlarini almalarini
saglayan tektonik olaylar ve yapilar da da altinhi kuvars damarlarini olusturan
gozeltilerin haraketi igin uygun ortamlar olusturmus olmalidiriar.

GOLD-QUARTZ VEINS IN KIRSEHIR METAMORPHIC MASSIF

Gold-Quartz veins are located in the area in between the villages of Savciliebeyit,
Karaabali and Fakili, about 60 km West of Kirsehir. Gold bearing quartz veins are
hosted by the high grade metamorphic rocks of Kirsehir Massif. The metamorphic
rocks include micaschist, gneiss, migmatitic/granitic gneiss, quartzite and marble.
These metamorphic rocks have a transitional contact with Savcili granitoid diatexite
at the western part of the study area.

102



55. Turkiye Jeoloji Kurultay!
55" Geological Congress of Turkey

The general strike of steeply dipping gold-quartz veins is East-West. The thickness
of the veins changes in the range of a few millimetres and 1-2 metres. Quartz
veins are generally massive, white and coarse grained. Banded and breccia
textures are not very common in these veins.

Gold-quartz veins contain hematite, auripigment, fahlerz and gold at the surface,
however pyrite and arsenopyrite at the deeper parts. The alteration minerals
associated with quartz veins are hematite, sericite, albite and clays.

At the transitional contact between Savcili granitoid diatexite and metamorphic
rocks, hydrothermal alterations are not observed. This observation suggests that
gold-quartz vein forming solutions could not be originated from a granitic magma.
In addition to Savcili granitoid diatexite, any other magmatic or hydrothermal
events that could cause gold-quartz vein formation in the study area are not
known. This information suggests that gold-quartz vein-forming solutions could be
related with the metamorphic and/or meteoric processes. Tectonic structures
formed during the emplacement of the metamorphic rocks from deeper parts to
the shallow levels of the crust, could serve suitable open spaces for the vein
forming solutions.
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SEDIMANLARA BAGLI POHRENK (GICEKDAGI-KIRSEHIR) FLORIT
YATAGININ KOKENINE iLISKIN HIDROJEN, OKSIJEN VE KARBON
izoTOP VERILER]

Yurdal GENGC*, Torsten W. VENNEMANN**, Muharrem SATIR™

*Hacettepe Universitesi, Jeoloji Miihendisligi Bsliimii, 06532, Beytepe Ankara

**Tiibingen Universitesi, Mineraloji, Petroloji ve Jeokimya Enstitiisti, D-72074
Tubingen-Almanya

Pohrenk florit yatadi Eosen ve Oligomiyosen ve /veya Miyosen yasl sedimanter
kayaglar icinde yer vyalr. Florit zenginlesmeleri baslica Eosen-Liitesiyen yaslh
nummulitesli kirectaslan icinde saginimlar, bogsluk dolgulart ve silisge zengin
ornatmalar seklinde gdzlenmektedir. Liitesiyen yasl karbonat kayaglart lizerine
uyumsuz olarak gelen Oligo-Miyosen/Miyosen vyash kiltasi, gamurtasi, silttasi,
kumtasi ve konglomeralar iginde ise floritler yumrular, bandlar, bosluk dolgular ve
silisli bresik cevherler seklinde bulunmaktadir.

Bu galismada florit iceren karbonat kayaclarinin karbon ve oksijen izotop oranlan
yardimiyla yankayaglarin olusum ortamlari ve ayrica floritlerdeki sivi kapanimlarinin
hidrojen ve oksijen izotop oranlari yardimiyla da florit yatagini olusturan ¢ozeltilerin
kokenleri belirlenmeye calisiimistir. Izotop &lgiim sonuglarina gére, floritlerdeki sivi
kapanimlarinin 8D,0y degerleri 70 ile -33 %o, 6180(H20) degerleri ise —6,1 ile -2,5
%0 (SMOW) arasinda degismektedir. P6hrenk florit yatagi karbonat kayaglarinin
5'3C icerikleri 7,57 ile 2,2 %o (PDB), 80 icerikleri ise ~10,38 ile =7,03 %o (PDB)
degerleri arasindadir.

Bu calismada elde edilen izotop verilerine gore Pohrenk florit yatadinin icinde
bulundugu karbonat kayaglan kitasal karbonatlar temsil etmektedir. Karbonatlarin
5'°C igeriklerindeki negatif degerlere dodru olan sapmalar ise karstik ortamlarin
varligina isaret eden bir veri olarak dederlendirilmistir. Sivi kapanimlarinda olcilen
3D 120y Ve 6180(H20) degerleri ise florit yataginin olusumunda rol oynayan cozeltilerin
meteorik kokenli sular oldugunu ifade etmektedir.

ORIGIN OF SEDIMENT HOSTED POHRENK (CICEKDAGI / KIRSEHIR-
CENTRAL ANATOLIA) FLUORITE DEPOSIT: EVIDENCES FROM
HYDROGEN, OXYGEN AND CARBON ISOTOPES

Pohrenk fluorite deposit is hosted by Eocene and Olgo-Miocene and/or Miocene
sedimentary rocks. The distribution of fluorite ores is controlled by the
unconformity plane between Eocene and Oligo-Miocene sedimentary units. Under
the unconformity plane, the main host rock for fluorite enrichments is Lutetian
Limestone. The main ore types in this limestone are impregnations, replacements
and open space fillings. Over the unconformity plane, the host rocks are mainly
Miocene sediments like claystone, siltstone, sandstone and conglomerate. The

104



55. Turkiye Jeoloji Kurultay!
55" Geological Congress of Turkey

main fluorite ore types in these rocks are concretions, layerings, open space fillings
and siliceous breccias.

The main aim of this study is to get isotopic informations about the origin of ore
forming solutions and the nature of fluorite enrichment environment from the
isotopic compositions of fluorite fluid inclusions and of host rock carbonates.

0D0) and BIBO(HZO) values of fluorite fluid inclusions range, respectively, from —
70 to -33 %o and from —6,1 to —2,5 %o relative to SMOW. Values of 5'°C and
50 for carbonates from ore hosting sedimentary rocks range from -7,57 to 2,2
%o0 and from —10,38 to -7,03 %o (PDB).

According to the 8D and &0 isotope ratios of fluorite fluid inclusions, the ore
forming solutions have a typical formation water character. The 5°C and 5'°0
isotopic compositions of carbonates indicate a continental fresh water origin. The
trend of the 8"°C contents of carbonates to the negative values is interpreted as an
indicator of karstic environmental conditions during ore formation.
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BASPINAR-YELEME (KORKUTELI, KB ANTALYA) YOREST K/T _
HAVZASININ OZELLIKLERI VE UST KRETASE BENTIK FORAMINIFERLERI

Muhittin GORMUS*, Engin MERIC**, Mustafa BOZCU*, Andre POISSON***
*Siileyman Demirel Universitesi, Jeoloji Miihendisligi Boltimi, 32260, Clndr Isparta
**istanbul Universitesi, Jeoloji Miihendisligi Boltimii 34850, Avcilar Istanbul
*** Départment de Géologie, Université Paris-Sud, Fransa

Baspinar (Korkuteli) yoresi, Antalya kuzeybatisinda Kretase-Tersiyer yash karbonatl
ve kirntili kayalarin iligkileri ve ozellikleri ile Geg Kretase yash kirntili kayalar
icerisindeki zengin bentik foraminiferler agisindan dnemli bir yer ozelligi tasir.
Sahada, temelde Mesozoyik yash karbonath kayalar yer alir. Temel kayalar,
olistrostromal &zellikli Maastrihtiyen yaslh bir istif Gzerler. Alt Tersiyer, olasilikla
Eosen yash kirintili istifler, Mesozoyik karbonat ve kirintil kayalarini orter. Bu kirintili
istifler, Likya naplan tarafindan tektonik bir dokanakla ortdlurler. Bagpinar koyu
yakinlarinda Maastrihtiyen yasl kumlu karbontlar zengin bir Loftusia ve Orbitoides
topluluguna  sahiptir.  Bagpmnar  koyl kuzey-kuzeydogusundaki  iki  yerde
Maastrihtiyen gokelleri dlgiilmiis ve sistematik 6rnek alimlari gerceklestirilmistir. 20
kaya, 100 Orbitoides bireyi ve 20 Loftusia bireyi olmak tzere toplam 140 incekesit
dederlendirilmistir. Loftusia anatolica Merig, L. morgani Douvillé ve kiiglk Loftusia
A formlari ile Orbitoides apiculatus Schlumberger, O. medius (d'Archiac) ile ilgili
sayisal veriler sunulmustur. Bolgedeki Simplorbites papyraceous (Boubeé) ve
Loftusia morgani Douvillémin  varligr ilk kez bu gcalismada belirlenmistir.
Omphalocyclus macroporus Lamarck, Siderolites calcitrapoides Lamarck, Fallotia
sp. gibi diger bentik foraminiferler ile birliktelikler degerlendirildiginde karbonatlar
lizerindeki klastik istifin yasi, Orta-Geg Maastrihtiyen olarak desteklenmektedir.
Ayrica, Loftusia, Orbitoides bireylerinin sayisal verileri, beraberlikleri ve biyofabrik
yapilari da tartisiimistir. Loftusia ve Orbitoides igeren kayalarin devamesizliklari, blok
goriiniimleri, deginilen cinslerin yonlenmeleri, kayag icerisindeki  konumlari,
bolluklari ile kavki ic ve dis parametrelerinin sayisal verileri; tektonik, sedimantolojik
dykiiniin aciklanmasi ve taksonomilerinin agikiga kavusturulmasi icin onemli veriler
saglamaktadir. Saha ve laboratuvar gozlemleri, Maastrihtiyen sonlarinda havzanin
derinlesmesi ile birlikte tektonizmanin etkili oldugunu, olistostromal &zellikli bir
istifin gelistigini, Eosen sonrasinda gergeklesen Likya napi yerlesimi ile de,
olistostromal havza cokellerini ve Eosen yash kirintili kayalar {zerledigini ortaya
koymaktadir.
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UPPER CRETACEOUS BENTHIC FORAMINIFERA AND C/T BASIN
FEATURES IN THE BASPINAR-YELEME (KORKUTELI, KB ANTALYA) AREA

The Bagpinar (Korkuteli) area is an important locality for relationship and features
of the rock units in the Cretaceous-Tertiary aged carbonates and clastics; and rich
benthic foraminifera contents of the Cretaceous sediments. In the area, the
Mesozoic aged carbonates are the basement sediments. An olistrostromal
Maastrichtian geological rock unit overlies the basement. Lower Tertiary clastics,
probably Eocene in age cover the Mesozoic carbonates and clastics, and is overlain
tectonically by the Lycian nappes. The Maastrichtian aged clastic carbonate rocks
around the Bagpinar Village contain a rich Loftusia and Orbitoides assemblages.
The rocks in two localities near to the Baspinar Village were measured and
systematic samples were collected. Thin sections of 20 rock,100 Orbitoides and 20
Loftusia individuals were evaluated. Quantitative data related to the individuals of
Loftusia anatolica Merig, L. morgani Douvillé, small Loftusia A forms, Orbitoides
apiculatus Schlumberger and O. medius (d'Archiac) were presented. Occurrences
of Simplorbites papyraceous (Boubeé) and Loftusia morgani Douvillé were reported
for the first time from the area in this study. Fauna association together with
Loftusia and Orbitoides such as Omphalocyclus macroporus Lamarck, Siderolites
calcitrapoides Lamarck, Fallotia support that the age of clastics overlying the Upper
Cretaceous carbonates is Middle to Upper Maastrichtian. Besides, quantitative
results of Loftusia and Orbitoides, their co-occurrences and biofabric structures
have also been discussed. Quantitative results, their packing, imbrications, lateral
and vertical changes provide a significant data on the sedimentological, tectonical
history of the rocks and taxonomic revision of the fossils. Field and laboratory
observations support that a depeening and tectonic activity started at the end of
Maastrichtian and Lycian nappes were settled down over the Cretaceous
olistrostromal basin sediments and Lower Tertiary clastic sediments.
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GOZNE RESIFiNIN (GOZNE-ICEL) FASIYES OZELLIKLERININ
INCELENMESI

Murat GUL, Hayati KOG
Cukurova Universitesi, Jeoloji Miihendisligi B8limu, 01330, Balcali Adana

Bu calisma Adana havzasi iginde, Gézne kasabasinin (Icel) kuzeydogusu-dogusu ve
giineydogusunda yiizeylenen, Gézne resifinin fasiyes oOzelliklerinin arastinimasini
kapsamaktadir. GOzne resifi, Karaisali formasyonunun icerdigi tipik resiflerden
biridir. Bu formasyon Erken Miyosen'de geligen transgresyon sonucu sicak, temiz ve
siy denizel ortamda gokelmistir. Karaisali formasyonu, cakilli kumtasi, marn ve
kumlu kirectaslarindan olusan Kaplankaya formasyonu (Burdigaliyen-Erken
Langiyen) ile yanal ve diisey gegisli dokanaga sahiptir ve radiolarit, serpantinit,
amfibolit ve kirectasi bloklarindan olusan Findik karmagigini (Ust Kretase) uyumsuz
olarak lizerlemektedir.

Gozne resifi ve cevreleyen kayaclar igerisinde makroskopik ve mikroskopik
ozelliklere dayanilarak 3 ana fasiyes aynimistir. Bunlar, taban fasiyesi (ofiyolit cakilli
taban konglomerasi; vaketagl, Dunham, 1962), resif cekirdegi fasiyesi (bagtas!-
catitasi, Embry ve Klovan, 1971; vaketasi-istiftagi-tanetasi, Dunham, 1962) ve ortu
fasiyesidir (vaketagi-istiftagl). Gozne resifinin gelisimi, yersel deniz seviyesi
degisimleri ve paleotopografya ile kontrol edilmektedir. Erken Miyosen'deki
transgresyon sirasinda, paleo-ortamda mevcut olan yiikselimler Uzerinde, resifi
olusturan ilk organizmalar gelismeye baglamistir. Bu kisimda karbonatin yanisira
ofiyolitik kayaclardan tiiremis cakillarda bulunmustur. Taban fasiyesi Uzerindeki
resif cekirdegi fasiyesinde, ortam kosullarinin uygun oldugu kisimlarda, mercanlarin
yanisira kirmizi algler ve bryozoalar gelismistir. Deniz seviyesinin yiikselimine bagli
olarak, cati olusturucu organizmalarin gelisiminin durmasiyla, resif cekirdeginde
vaketaslar ve istiftaslar gokelmistir. Resif gévdesinde dalga aktivitesinin etkin
oldugu kisimlarda, tanetasi olusumlari goézlenmistir. Ortii fasiyesi, resiflerin tstiinde
ve aralarindaki havza kisminda yer alir. Bu fasiyes, resif gekirdeginden koparilip
tasinan parcaciklar ve yersel organizmalarca olusturulan vaketagi-istiftaglarindan
olusmaktadir,

AN INVESTIGATION OF GOZNE REEF (GOZNE-IGEL) FACIES PROPERTIES

This study comprises researching of Gozne reef facies properties that
outcrops in northeast-east and southeast of Gdzne town (Icel), in Adana basin.
Gozne reef is one of the typical reefs in Karaisali formation. This formation
deposited in warm, clean and shaliow marine environment during the Early
Miocene transgression. Karaisali formation has a lateral and vertical gradational
contact with Kaplankaya formation (Burdigalian-Early Langhian) that consists of
gravelly sandstone, marl and sandy limestone and discordantly overlies Findik
complex (Upper Cretaceous) which contains radiolarite, serpentine, amphibolite
and limestone blocks.
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Three main facies are separated in Gozne reef and surrounding rocks
depend on macroscopic and microscopic features. These are, base facies (base
conglomerate with ophiolite pebbles; wackestone, Dunham, 1962), reef core facies
(bindstone-framestone, Embry and Klovan, 1971; wackestone-packstone-
grainstone, Dunham, 1962) and sealing facies (wackestone-packstone). Gézne reef
development was controlled by local sea level fluctuation and paleotopography.
Primary organisms were started to grow up over the existing rises in the paleo-
environment during the Early Miocene transgression. Carbonates and ophiolite
pebbles are found in this section. Corals, red algae and bryozoa were developed in
reef core facies over the base facies, where the environmental conditions were
suitable. After frame forming organism development ceased depend on a sea level
rising, wackestone and packstone deposited in reef core. Grainstone occurrences
are observed in reef body where sea wave active. Sealing facies is situated over
the reef and basin section among the reefs. This facies consist of wackestone-
packstone that contains broken off and transported reef core fragments and local
organism. :
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MUT (iCEL) KD YER ALAN ORTA MiYOSEN YASLI ELMEDIN VE
KIZILKAYA TEPE RESIFLERIN MODAL VE FASIYES ANALizi

Murat GUL", Muhsin EREN**, Kemal GURBUZ"
*Gukurova Universitesi, Jeoloji Mithendisligi Bolimii, 01330, Balcali Adana
** Mersin Universitesi, Jeoloji Miihendisligi Bolimii, 33342, Ciftlikkdy Mersin

Bu calisma, Mut havzas iginde, Mut'un (Igel) yaklagik 8 km kuzeydogusundd yer
alan Elmedin ve Kizilkaya tepe resiflerinin petrografik ve modal analiz sonuclarini
icermektedir.

Mut Havzasinda Orta Miyosen; Késelerli formasyonu (kiltagi-marn-killi kirectas
ardalanmasi) ve Mut formasyonu (resifal kirectasi) ile temsil edilmektedir. Mut
formasyonunu olusturan tipik resiflerden, bazilar dik sevler sunarken (Kizilkaya
tepe), diger bir kismi her yone egimli tabakalardan olusmus domsu geometriler
(Elmedin tepe) sunarlar. Si§ denizel ortamda g¢okelen Mut formasyonu altinda
yeralan, Ust Kretase yagsl kiregtaslari ile akarsu, g6l ortaminda c¢okelmis
Burdigaliyen yash Deringay formasyonunu uyumsuz olarak {zerlemekte ve resif
aralarindaki nispeten daha derin havza kisminda ¢okelmis olan Kdselerli
formasyonu ile yanal ve diisey gegisli dokanak iliskisi sunmaktadir.

Petrografik caligmalar sonucu, Kizilkaya ve Elmedin tepe resifleri ile resifi
Gevreleyen tortular icinde, taban fasiyesi (vaketagi-istiftagi; Dunham, 1962), resif
Gekirdegi (bagtasi-vaketasl) ve ortii fasiyesi (vaketagi-istiftagl) ayirt edilmistir.
Modal analiz sonuglarina gore taban fasiyesi iginde hacimsel olarak, baglayic: %
51.9-86.1; cati olusturucu organizma: % 0-27; intraklast: % 0-19.7; diger
bilesenler: % 4.7-37.2 oranlarinda degisirken, resif cekirdedi fasiyesi icinde
hacimsel olarak, baglayici: % 24.4-74.6; cati olusturucu organizma: % 3.0-68.2;
intraklast: % 0-23.7; diger bilesenler: % 3.4-31.4 arasinda degismektedir. Son
olarak ortli fasiyesi icinde hacimsel olarak, baglayici: % 52.2-76.7; cati olusturucu
organizma: % 3-23.4; intraklast: % 0-21.2; diger bilesenler: % 5.6-22.3 oranlari
arasinda degismektedir.

Makroskopik gozlemler, modal analiz ve petrografik calismalarin sonuclari, bolgede
ortam kosullarinin uygun oldugu zamanlarda, ¢ati olusturucu organizma (kirmizi
alg+mercan+bryozoa) oraninin sabit oldugunu, deniz seviyesinin yukseldigi
kisimlarda cati olusturucu organizmalarin nispeten azaldigini, baglayicilarin, diger
bilesenlerin ve 6zellikle de dalga aktivitesinin sonucu olarak intraklastlarin énemli
oranlara ulastigini gostermektedir. Bundan dolayi deniz seviyesi degisimleri, resif
govdesi iginde gekirdek fasiyesinin yanal ve diisey kaymalarina neden olmaktadir.
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MODAL AND FACIES ANALYSIS OF MIDDLE MIOCENE ELMEDIN AND
KIZILKAYA HILL REEF IN NE OF MUT (ICEL)

This study comprises of modal and petrographical results of Elmedin and Kizilkaya
hill reefs that are situated approximately 8 km northeast of Mut town (Igel), in the
Mut basin.

In the Mut basin, Middle Miocene is represented by Kdselerli formation (claystone-
marl-clayey limestone alternation) and Mut formation (reefal limestone). Some of
the typical reefs in the Mut formation present a steep slope (Kizilkaya hill reef);
while the others present a dome shape (Elmedin hill reef) that contains inclined
beds to every direction. Mut formation, which deposited in shallow marine
environment, has a lateral and vertical gradational contact with Kdselerli formation
that deposited in among the reefs and relatively deeper parts of the basin,
discordantly overlies the Upper Cretaceous limestone and Burdigalian aged
Derincay formation that deposited in fluvial and lacustrine environment.

As a result of petrographical studies, basal facies (wackestone-packstone;
Dunham, 1962), reef core facies (bindstone-wackestone) and sealing facies
(wackestone-packstone) are distinguished in Kizilkaya and Elmedin hill reefs and
surrounding sediments. According to modal analysis, binding materials
volumetrically vary between 51.9-86.1 %; frame building organism: 0-27 %;
intraclast: 0-19.7 %; other constituents: 0-19.7 % in the basal facies. While in reef
core facies binding materials volumetrically vary between 24.4-74.6 %,; frame
building organism: 3.0-68.2 %; intraclast: 0-23.7 %; other constituents: 3.4-31.4
%. Finally, in sealing facies, binding materials volumetrically vary between 52.2-
76.7 %; frame building organism: 3-23.4 %; intraclast: 0-21.2 %,; other
constituents: 5.6-22.3 %. )

Macroscopic observations, modal analyses and petrographical results show that,
frame building organisms (coral+red alga+bryozoa) ratio were constant; when the
suitable environmental conditions present in the area. During the high stand sea
level; frame building organisms ratio were relatively decrease, binding materials,
other constituents and especially as a result of wave activities intraclasts ratio
reaches to significant amount. Thus, sea-level fluctiations cause lateral and vertical
shifting on core facies in these reefal bodies.
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KIZILYER (DENizLI) JIPSLI KARBONAT ISTIFININ STRATIGRAFiSi VE
TEKTONiIK KONUMU

Ibrahim GUNDOGAN*, Cahit HELVACI*, Hasan SOZBILIR*, Erdin BOZKURT**
* Dokuz Eylill Universitesi, Jeoloji Miithendisligi Bolimii, 35100, Bornova Izmir
** Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi Boliimii, Tektonik Arastirma Unitesi, 06531
Ankara

Denizli ili'nin 20 km dogusunda Kizilyer ve Mentese koyleri arasinda yer alan
bolgede varligi uzun yillardir bilinen jipsli bir karbonat istifi yiizeylemektedir. Ancak
bu birimin yag tartismali olup, Onerilen yaslar Jurasik-Kretase (Okay 1989),
Oligosen (Pekuz 1998) ve Eosen'dir (Bozkus ve digerleri 2001).

Jips igeren karbonat istifinin yagi ve konumunu belirlemek (izere Honaz Dagi ve
gevresinde - jipslerin en iyi gorildigi ve uzun yillardir isletilen Gold, Ozdenler ve
Akalgl ocaklarinda - detay yapisal ve izotop analizleri igin 6rnekleme calismalari
yapiimistir.

Haritalama yapilan alanlarda jipsli karbonat istifi istte Eosen seylleri, Jura-Kretase
dolomitik kiregtaglar ile Kretase ofiyolitik melanj tarafindan yapisal olarak
lizerlenen, stratigrafik dokanaklar gézlenemeyen bir tektonik dilim konumundadir.
Calisma alaninda birimin tabani g6zlenememistir. Istif, genel olarak beyaz ve gri
renkli masif yapili jipslerden ve jipslerle ardalanmal siyah dolomitik kirectaslarindan
olugmaktadir. Gozlendigi alanlarda jipslerin hemen hemen tamami ilksel
anhidritlerin su almasiyla olugsmus alabastrin ve porfiroblastik dokulu ikincil
jipslerden yapilidir.

Jipslerde yapilan izotop galismalarinin én verilerine gére 8**S degderleri %o+15.1 ile
%o0+18.1 ve ¥Sr/%Sr degerleri 0.707761 ve 0.707772 arasinda degismektedir. Bu
izotopik degerler 1siginda Denizli bolgesindeki jipslerin Triyas yasinda olabilecekleri
digtnilmektedir (Holser ve Kaplan 1966; Burke ve digerleri 1982). Istif yegin
- deformasyon gegirmis olup, jipslerde tipik plastif deformasyon yapilar gelisirken,
onlarla arakatkil dolomitik kiregtas! diizeyleri sucuksu ve bresik yapilar kazanarak
daha kirilgan bir deformasyona ugramislardir. Gerek karbonat istifi icinde gerekse
bu birimi Uzerleyen ofiyolitik melanj ile Jura-Kretase dolomitik kiregtaslari iginde
kuzeye dogru tektonik tasinmayi belirten yapisal veriler (ézellikle asimetrik goz
yapilari ve kuzeye devrik antiklinaller) haritalanmistir. Birimde gézlemlenen
kinematik belirtegler, Bati Anadolu’nun tektonik evriminde énemli bir yeri olan ve
Likya napplarinin kuzeyden giineye dogru tasindigini kabul eden hipotezin yeniden
gbzden gegirilmesi geregini ortaya koymaktadir.

Bozkus, C., Kumsar, H., Ozkul, M. & Hanger, M. 2001. Seismicity of active Honaz
fault
under an extentional regime. Proceedings of the International Earth
Science Colloquium of the Aegean Region, 1zmir, 7-12.
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STRATIGRAPHY AND TECTONIC SETTING OF THE GYPSUM-BEARING
CARBONATE SEQUENCE (KIZILYER-DENIZLI)

A gypsiferous carbonate sequence, which has been known for many years, crops
out in an area between Kizilyer and Mentese villages, 20 km east of Denizli
(western Anatolia, Turkey). The age of the sequence is controversial and proposed
ages are Jurassic-Cretaceous (Okay 1989), Oligocene (Pekuz 1998) and Eocene
(Bozkus et al. 2001).

We carried out a detailed structural work in the area of Honaz Dagi and its close
vicinity — particularly in Gold, Ozdenler and Akalci quarries where gypsum-bearing
rocks are well-exposed - to establish the stratigraphic and the geological/tectonic
position of the gypsiferous sequence. We also collected many samples for isotopic
analyses in order to solve the long-lasting dispute about the age of sequence.

In the map area, the gypsiferous carbonate sequence occurs as a tectonic slice
with no observed stratigraphic contacts. It is structurally overlain by Eocene shales,
Jurassic-Cretaceous dolomitic limestones and Cretaceous ophiolitic melange. In this
region, the lower boundary of the sequence is not observed. There the sequence is
characterized by white-grey massive gypsum and black dolomitic limestones
intercalated with gypsum. Where observed, gypsum minerals are secondary
alabastrine — formed by the hydration of primary anhydrite — and show typical
porphyroblastic textures.

Isotopic analyses of gypsum show that §*'S values vary between +15.1 and +18.1
%o and ¥Sr/®Sr ranges between 0.707761 and 0.707772. These results suggest a
Triassic age for the Denizli gypsums (c.f. Holser & Kaplan 1966; Burke et a/. 1982).
The sequence has also experienced an intense deformation where typical ductile
structures occur in gypsum while intercalated dolomites are brecciated and
boundinaged, indicating a relatively more brittle deformation. Various kinematic
indicators, particularly asymmetric augen structures and south-verging overturned
anticlines, observed in the gypsiferous carbonate sequence and, in the structurally
overlying ophiolitic melange and the Jurassic-Cretacepus dolomitic limestones
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indicate a northward tectonic transport during their deformation. These preliminary
results call an urgent revision of a long-lasting hypothesis that the Lycian Nappes
were transported southwards over the Menderes Massif area.
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YAPAY GOLLERDE KIYI KENAR CIZGISI'NIN BELIRLENMESINDE
KARSILASILAN SORUNLARA BiR ORNEK: CUKUROVA UNiVERSITESI
YERLESKESI VE SEYHAN BARAJ GOLU

) Kemal GURBUZ
Cukurova Universitesi, Jeoloji Miihendisligi Bdlimd, 01330, Balcali Adana

3621 sayil kiyr yasai lizerinde yapilmis olan son degisikliklerle daha oncekilerinin
uygulanmasi sirasinda ortaya ¢ikan birgok soruna agiklik getirmis ve gergek
anlamiyla uygulandiginda kiyilarimizi koruyucu 6nlemlerin alinmasini saglamistir.

Bu calismaya konu olan Seyhan Baraj Golii'niin kiyi kenar gizgisinin genel olarak
kiyt kanununda yer alan dogal ve yapay gollerdeki kiyr kenar gizgisi tanimina
uydugu goézlenmektedir. Buna ragmen; alandaki jeolojik yapi ve jeomorfolojik yapi
birlikte bazi kesimlerin farkl kiy tipleri sunmasini saglamaktadir. Bu ise, Kiyr Kenar
Cizgisimin belirlenmesi sirasinda farkli yorumlamalara neden olmakta ve
uygulamada istenmeyen durumlarin ortaya gikmasina neden olmaktadir.

Sunulan calismada, Seyhan Baraj Goli'nin Gukurova Universitesi Yerleskesi'ne ait
kiyisi lizerinde belirlenmis jeolojik ve jeomorfolojik veriler isiginda bu sorunlar
tartisilacak ve uygulamaya yénelik oneriler sunulacaktir.

AN EXAMPLE OF COASTLINE APPLICATION PROBLEM ON ARTIFICIAL
LAKES: CUKUROVA UNIVERSITY CAMPUS AND SEYHAN DAM LAKE

Reorganized Coastal Zone Management Act of 3621, which eliminates confusions
of previous misapplications and related problems. If this new law applies correctly
it will be a powerful tool to protect our coasts.

Coastline of Seyhan Dam Lake that subjected to this study is similar to that defined
in law for natural and artificial lakes. However, geological and geomorphological
structures of the area create different coast types. During the applications of
coastline, these differences cause different interpretions by people, who is
determining and applying the line according to the law.

With this study, geological and geomorphological nature of the Seyhan Dam Lake,

which has a quite long coastline to the Cukurova University Campus, will be
discussed and some suggestions will be given for application.
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SERPANTINLESME VE SERPANTINLESMENIN EVRELERI: KONYA
(CAYIRBAGI) BOLGESI SERPANTINITLERI

Gokce GURTEKIN
Hacettepe Universitesi, Jeoloji Mithendisligi B&limii, 06532, Beytepe Ankara

Konya (Gayirbadi) bdlgesindeki ofiyolitik seri icerisinde farkli kayac gruplar
bulunmaktadir: alttan uste dogru; ofiyolit tabani metamorfikleri (amfibolit, mikasist,
kuvars fillit), tektonitler (harzburjit, dinit), kimilatlar (piroksenit, mela-gabro,
diyorit) ve ortl birimleri (kiltasi, konglomera, kumtagi, kirectas)) bulunmaktadir.
Bolgede gdriilen serpantinitler tektonitlerden itibaren olusmuslardir.

Velinski (1974) tarafindan gelistirilen otometamorfizma, Riordon (1981)'un
allometamorfizma modeli ve Wicks vd. (1977)nin ilerleyen-gerileyen
serpantinlesme ve krizotil mineral parajenez modelleri ile ilgili hipotezler
bulunmaktadir. Serpantinitiesme sirasinda etkili olan alt siiregler ve bu siirecler
sonucu olusan dokusal ozellikler ve mineral parajenezleri belirlenirken, Wicks vd
(1977), Wicks ve Whittaker (1977), O'Hanley ve Wicks (1987) ve O'Hanley
(1991,1996) tarafindan gelistirilen ultramafik krizotil olusumlarinin  mineral
parajenezlerine ait terminoloji kullanilmistir. Bu hipotezlerin tamami serpantinlesme
ve asbest damarlarinin  koékenlerine yoneliktir ancak bu hipotezier krizotil
olusumlarinin  mineral parajenezlerine ve vyersel-zamansal dagilimlarina cevap
vermemektedir.

Konya bdélgesinde; serpantinitler icerisindeki kalinti olivin ve piroksen minerallerinin
sahip oldugu dokusal 6zellikler, serpantinlesme 6ncesi ultramafik kayaclarin manto
icerisindeki hareketleri sirasinda plastik deformasyona ugradiklarini géstermektedir.
Serpantinlesme iki farkli alt slirecte (hidratasyon ve serpantin yeniden
kristallesmesi) gergeklesmistir. Olivin ve piroksen minerallerinin hidratasyonu
sonucu ags! dokuya sahip lizardit+antigorit+brusit mineralleri olusmustur. Serpantin
yeniden kristallesmesi ile de i ice girmis dokuya sahip igne sekilli antigorit, eski
dokulari kesen krizotil damarlari ve serit dokusuna sahip lizardit olusmustur.
Serpantinlesme sonrasinda kayaclar karbonatlasmis ve stokvérk tip manyezit
olusmustur. Yizeysel bozunma sonucu agirlikli olarak simektit grubu kil mineralleri
olusmustur. _

SERPENTINIZATION AND SUBPROCESSES OF THE SERPENTINIZATION:

KONYA (CAYIRBAGI) REGION SERPENTINITES

There are different rock groups in the ophiolitic series of Konya (Gayirbadi) region:
from bottom to top; subophiolithic rocks (amphibolites, micaschists, quartz
phyllites), tectonites (harzburgites, diinites), cumulates (pyroxenite, mela-gabbro,
diorite) and cover units (claystone, conglomerates, sandstone, limestone). The
serpentinites are formed from the tectonites.
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There have been many hypotheses e.g. the autometamorphism model developed
by Velinski (1974), the allometamorphism model by Riordon (1981) and
retrogressive-progressive serpentinization and chrysotile minerogenesis model by
Wicks et all (1977). The above hypothesis all focus on the serpentinization and
asbestos vein origin. However they do not give an answer to spatio-temporal
distribution and minerogenesis of chrysotile deposits. The subprocesses during the
serpentinization and textural properties and mineral assembleges that were formed
after these subprocesses were determined by using the terminology derived by
Wicks et. all (1977), Wicks & Whittaker (1977), O'Hanley & Wicks (1987) and
O’Hanley (1991, 1996) with respect to minerogenesis of the ultramafic chrysotile
deposits.

The textural properties of relicts olivine and pyroxene minerals in the serpentinites
show that the ultramafic rocks were exposed to plastic deformation during their
movement in the mantle before serpentinization in the Konya region.
Serpentinization occurred by two subprocesses (hydration and serpentin
recrystallization). Olivine and pyroxenes hydrated to formed
lizarditetantigoritetbrucite with mesh textures.  Antigorite with interlocking
textures, chrysotile that overprinted existing textures and lizardite with an new
textures formed by the serpentin recrystallazation. After the serpentinization the
rocks carbonizated into stokverk type magnesite. As a result of the weathering clay
minerals such as smectite were formed.
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KUTAHYA AYDINLIKEVLER HEYELAN BOLGESININ JEOTEKNIK
OZELLIKLERL

Ahmet HASIMOGLU*, Hikmet KAYRAN**, Hakan OZILTURK***
*Kiitahya Belediyesi imar Isleri Miidiirligi Planlama Servisi, Kiitahya
**Cagdil Mlhendislik Mis.San. ve Tic.Ltd.Sti., Istanbul
*¥*K(itahya Belediyesi Imar Isleri Miidirligi insaat Ruhsat Servisi, Kiitahya

Yerlesme alanlarinin planlamada yer segimi ilkeleri uygulanarak sorunsuz kentlesme
olugturmasi hedeflenir. Ancak planlama digi gelisen ve jeolojik faktorler elde
edilmeksizin yer segimi yapilmis bulunan iskan alanlari, yerel ydénetimlerin
uygulama sorunlarinin en énemli konusunu olusturmaktadir.

Inceleme alani, Kiitahya Belediye sinirlar icersinde yer alan ,Aydinlikevier
bolgesidir.  Etiit alani, 1984 tarihinde Bayindirik Bakanhgi Afet Isleri Genel
Mudurligi'nce, gozlemsel calismalara dayanilarak, heyelan riski nedeniyle
yapilagmaya kapatilmistir. Bu calisma, heyelan riskinin boyutlarini ve sinirlarini
belirlemek, alinmasi gereken onlemler ile planli yapilasmayl saglamak amaciyla
yapiimistir.

Etit alani, yaklagik 0.02km2 dir ve yaklagik %85I kacak olarak yapilasmistir.
Caligmalarda 1/1 000 olcekli topografik ve kadastral haritalar kullaniimistir.
Inceleme alaninda toplam 112.5m. derinlikte olan S’er adet temel sondaji ve
arastirma cukuru agilmistir.  Agilan zemin sondajlarinda standart penetrasyon
deneyleri yapimig, yeralti su diizeyi derinlikleri 6lgiilmiis ve kuyu basi
tanimlamalarinin yani sira, laboratuar testleri icin, litolojik birimlerden karot ve
kirinti numuneleri ile su ornekleri alinmistir.  Ayrica inceleme alaninda 5 adet
rezistivite ve 3 adet sismik Olglimler yapilmistir.  Yapilan jeofizik calismalar
neticesinde sahanin dinamik parametreleri belirlenirken, yer alti jeolojisi de
aydinlatiimaya galisiimistir,

Inceleme alanina ait tiim sayisal verilerin bir biitin halinde degerlendiriimesi
sonucunda etlt alaninin ayrintili miihendislik jeolojisi ve yerlesime uygunluk amacli
haritalar hazirlanmistir. Bu galismada inceleme alani icersinde, olabilecek dogal ve
teknik sorunlarin varligi somut bir bigimde irdelenmis ve alinmasi gereken
mihendislik nlemleri belirlenmistir. Inceleme alaninda dogal duraylilik sorunlarina
neden olan ve bu olaylari doguran esas lig faktorden ikisinin ( topografik egim, killi
birimler) etken oldugu gézlenmistir. Bu iki faktére ilave olarak, suyun ortama girisi
onemli sorunlan ortaya gikaracaktir. Bolgede yeralti ve yeriistii sularinin drenaji
icin projeler gelistirilmelidir. Inceleme alaninda 6nemli bir sorun olarak ele alinan
ve yaplilan arazi calismalar ile heyelana maruz bélgenin genelde dolgu alanlarinda
ve kil biriminin kalnhgina bagh olarak yiizeysel akma seklinde oldugu goriilmiistiir.
Galisma alani, 6nlem alinmadan yapilasmaya izin verilmeyecek alanlar ve yerlesme
uygun olmayan alanlar seklinde tanimlanan iki bolgeye ayrnimistir.
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THE GEOTECHNICAL CHARACTERISTIC OF AYDINLIKEVLER SLIDE AREA
IN KUTAHYA

In the planning of residential fields it's aimmed to constitute the troubleless
urbanization being implemented the principles of site choice. But on the other
hand, housing spaces which have been advancing planlessly and chosen the site
without getting the geological factors, are the main issue of local governmental
application.

Research area is the region of Aydinlikevler situated in the municipal borderline of
Kitahya. The research area was inhibited from structurizing owing to landslide risk
by reason of visual inspection by Ministry of Public Works and General Directorship
of Catastrophe Affair. This work’s been prepared with the intention of determining
the dimensions and limits of landslide risk and providing the planned structurizing
as taking needful measures.

Research area approximately 0.02km. and it was structurized illegally.
Topographic and cadastral maps, protracted 1/1000, were used in the work.
Foundation was drilled 112.5 m. deep each, five times and a research hole was
excavated in the area. Standardized penatration in the floor holes, which were
made, was tested; the depths of groundwater level were measured, in addition to
topwell defines; core, fragment and water particles of lithological units were taken
for testing in the lab in this area, we also took 5 resistivity and 3 seismic
measurements. As a result of the geophysical work while determining the
dymamic parameters, we made an effort to clear subfsurface geology as well.

In the end of avaluating entirely all digital data relating to the research area, the
maps having a purpose of residential suitability and detailed engineering geology
were prepared. The natural and technical problems which will be seen in the study
of the research area were investigated in a concrete way and the required
engneering precautions were fixed completely. We observed that both of basic
three factors( topographic slope, clayed units) bringing about naturel sensitivity
issues in the area and producing these incidents were affected. Blowing into the
the ambience including the two factors will create the significant matters. The
projects for surface and groundwater’s drainage must be developped gradually. It
appeared that it generally seemed like the surface flow depending on the field
surveys, the packin spaces and the thickness or clayed unit exposed to landslide.
Work area was seperated the two defined regions that they are the inappropriate
sites for residence and unauthorized fields for structurizing without being taken
preventive measures.
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TECER FORMASYONUNUN ( SiVAS ) DOGU PONTIDLERLE iLiSKisi

Nurdan INAN, Selim INAN
Mersin Universitesi, Jeoloji Mithendisligi Bolimi, 33342, Ciftlikkdy Mersin

Anatolidlerin dogu ucunda,Torid-Anatolid kenedinde yer alan Sivas Tersiyer
Havzasindaki ilk havza g¢okellerini Eosen yagh birimler olusturur.

Havzada Liitesiyen yash Bozbel ve Oligosen yash Selimiye Formasyonlar (izerinde
bindirme dokanadl ileallokton konumda bulunan Tecer Formasyonu,Ust
Maastrihtiyen-Tanesiyen  yasinda,resifal-si§  ortamda  depolanmis  kirectagi
litolojileriyle  temsil  olunur. Tecer  Formasyonu,tzellikle  Tecer-Giirlevik
Daglariyla,havzanin glineydogu, dogu ve kuzeydogusunda kiigiik tepecikler halinde
yaygin yiizlekler sunar.

Tecer Formasyonunun biyofasiyes-litofasiyes  0Ozellikleriyle, kronostratigrafik
ozellikleri, Dogu Pontidlerde yiizlekler sunan Didenyaylasi ve Erencik
Formasyonlart (Niksar-Tokat), Kiranda§ Formasyonunun Sirakayalar Detritik
Kiregtagi Uyesi (Resadiye-Tokat), Igdir Formasyonu (Koyulhisar-Sivas), Golkoy
Formasyonu (Ordu) ve Tonya Formasyonunun Sahinkaya Uyesi (Tonya-Trabzon) ile
denegtirilebilir.

Ayrica, Tecer Formasyonundaki Laffitteina turlerinin stratigrafik dagiimi da, sadece
Dogu Pontidlere has bir 6zellik olarak K/T gegisinin takibinde énemli bir kilavuz rolii
oynayan Laffitteina tirlerinin stratigrafijk dagiimi ve provensiyle de uyumludur.

Bu durumda, Tecer Formasyonu kiregtaslarinin ilksel ¢ékelme alani Dogu Pontidlerle
iliskili olup, formasyonun Sivas Tersiyer Havzasina yerlesimi Oligosen dénemi
sonunda gergeklegmistir.Dolayisiyla da,Tecer Formasyonu teorik olarak,kuzeyden
taginarak Sivas Tersiyer Havzasina gelmistir.

RELATIONSHIP OF TECER FORMATION WITH EASTERN PONTIDES

Eocene units make up earlier sediments within Tertiary aged Sivas Basin located at
the Toride-Anatolide suture zone within the eastern end of the Anatolide.

In the basin, allochthonous Tecer Formation,which overlies Lutetian aged Bozbel
Formation and Oligocene aged Selimiye Formation with thrust-faulted boundary, is
represented by Upper Maasrichtian-Thanetian aged reefal limestone deposited in a
shallow marine environment. The formation represents widespread outcrops as
small hills especially in Tecer-Gurlevik Mountains, and also in southeast, east and
northeast of the Sivas basin. Tecer Formation, considering biofacial, lithofacial and
chronostratigraphical properties, can be correlated with Diidenyaylasi and Erencik
Formations (Niksar-Tokat), Sirakayalar Detrital Limestone Member of Kirandag
Formation (Resadiye-Tokat), I&dir Formation (Koyulhisar-Sivas), Golkoy
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Formation (Ordu) and Sahinkaya Member of Tonya Formation (Trabzon) within the
Eastern Pontides.

In addition, stratigraphic distribution of Laffitteina species in Tecer Formation is
harmonious with stratigraphic distribution of Laffitteina species and its province in
the Eastern Pontides which have an importance as being stratigraphic marker
horizon which indicates the K/T transition.
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KARAGAYIR YORESINDE ( KUZEY SIVAS) TOKUS FORMASYONU

Nurdan INAN, Selim INAN
Mersin Universitesi, Jeoloji Mithendisligi Bolimi, 33342, Ciftlikkdy Mersin

Sivas havzasinin Karagayrr kesiminde temeli olusturan Akdag Metamorfitleri
lzerinde yer alan ve ilk havza c¢okellerini olusturan Tokus Formasyonu,Erken
Ilerdiyen-Erken Liitesiyen araliginda ¢okelmis cakiltasi, kirectasi, kumtasi, kiltasi ve
seyl litolojilerinden yapili, diizgiin, surekli ve ardalanmali bir seri olusturur.

Tabandaki fosilsiz cakiltaglari izerinde yer alan kumlu-killi kiregtasi seviyelerinde
Tlerdiyen'in karekteristik zon fosillerini olusturan Alveolina cucumiformis Hottinger
ve Nummulites solitarius (A) de la Harpe; bu seviyenin lizerindeki kumlu kirectasi
seviyelerinde Kuizyen'in karekteristik zon fosillerini olusturdn Afveolina cuspidata
Drobne, Alveolina ruetimeyeri Hottinger, Nummulites formosus de la Harpe,
Assilina dandotica Davies ve cakiltaslariyla baslayarak, kumtasi, kiltagi, kumlu
kiregtas! ardalanmasiyla sonlanan en (st seviyelerinde Alt Liitesiyen’in karekteristik
zon fosillerini olusturan Nummulites gallensis Heim, Assilina aff. tenuimarginata
Heim bentik foramininferleri tesbit edilmistir (inan ve Inan,1999).

Formasyonun baskin fasiyesleri, aliivyon vyelpazesi, sahil, &zellikle Ilerdiyen-
Kuizyende baskin gok sig neritik fasiyeslerle, ozellikle Erken Litesiyen’de baskin
yamag fasiyesleridir. '

Formasyonun kalinligi, blgede etkin olan bindirme tektonigine bagl olarak yer yer
azalip,artmaktadir.

TOKUS FORMATION IN KARAGAYIR REGION ( NORTHERN SiVAS)

Tokus Formation is a first basin deposits and overlies basement Akdag
Metamorphics in Karagayir region of Sivas Basin. It consists of regular, continuous
and alternance sequence of conglomerate, limestone, sandstone, claystone, shale
which were deposited between Early Ilerdian and Early Lutetian.

Sandy-clayey limestone level, which contains characteristic zone fossils of Ilerdian
such as Alveolina cucumiformis Hottinger and Nummulites solitarius (A) de la
Harpe,overlies basement unfossiliferous conglomerate, above this level,
characteristic zone fossils of Cuisian Alveolina cuspidata Drobne, Alveolina
ruetimeyeri Hottingerr, Nummulites fomosus de la Harpe, Assilina dandotica Davies
were found in the sandy limestone; Top levels start with conglomerate and end
with sandstone, clastone, sandy limestone alternation, contains charecteristic zone
fossils of Lower Lutetian, Nummulites gallensis Heim, Assilina aff.tenuimarginata
Heim benthic foraminiferas (Inan and Inan, 1999).
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Dominant facieses in the formation are alluvial fan, shoal, dominant very shallow
neritic facies especially in Ilerdian-Cuisian and dominant slope facies especially in
Early Lutetian.

The formation thickness is locally decreasing or increasing depends on a active
thrust tectonics in the region.
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DiVRIGI KONTAKT METASOMATIK DEMIiR CEVHERLESMELERINDEKI
ILMENIT-MAGNETIT EKSOLUSYON DOKULARININ _
CEVHER OLUSUM KOSULLARINI BELIRLEME ACISINDAN ONEMLERI

M. Akif ISIK

Yiiziinc Yil Universitesi Jeoloji Miihendisligi Bolimu, 65080, Van

Kontakt metasomatik demir cevherlesmeleri Divrigi (SIVAS) civarinda A-Kafa
madeni ve Cirek olarak adlandirilan iki ayn maden sahasindan uzun bir sireg
boyunca igletilmistir. Divrigi civarinda farkli olusum kosullarinda gelisen bir gok
demir cevherlesmesi bulunmaktadir. Bolgede yer alan diger ocaklar giinimizde
kapanmis olup genellikle karstik demir cevherlesmeleri halindedirler. Divrigi Demir
Celik Isletmeleri (DIVHAN As.) ile MTA tarafindan ortaklasa yiritilen yatak
gelistirme calismalari  1991-1995 yillari arsinda ydrutilmustir. S6z  konusu
calismalar sonucunda A-Kafa madeninin batisinda 40 milyon tonu gegen goriinir
rezerve sahip yeni bir cevherlesme bulunmustur. Bulunan yeni cevher Kkiitlesi
serpantinlesmis ultrabazik kayaglarin ve monzonit, monzosiyenit, siyenit gibi felsik
(alkali karakterdeki) intriizif kayaglarin sicak dokanaklarinda kontakt metasomatik
prosesler sonucunda gelismis magnetitin egemen oldugu demir cevheridir. Bu
cevherlesme giincel teknolojik ve ekonomik kosullar altinda degerlendirilemeyecegi
icin isletme kapsamina alinamamistir.

Bu calisma A-Kafa madenin batisindaki kontakt metasomatik cevherlegsmelerin
olusum kosullarini cevher dokusu incelemeleri ile jeokimyasal analiz verilerinin
karsilastirarak belirlenmesini amaglamaktadir. Yiizeyden ve karotlu sondajlardan
alinan cevher numunelerinin mikroskobik incelemeleri yapilmigtir. Parlatma kesitler
E-5, E-13, E-29 sondajlarindan sistematik olarak derlenen cevher orneklerinden
hazirlanmigtir. Bazi 6rneklerin X igini floresans ve elektron mikroprob yéntemleri
ile bilesimlerinin belirlenmesine galisilmigtir.

Parlatma kesitlerde belirlenen magnetit, ilmenit, maghemit, hematit, limonit, gibi
oksitli minerallerin yani sira pirit kalkopirit gibi siilfiirli cevher mineralleri de
belirlenmigtir. Cevher olusumunun baslangig evresi yiiksek sicakliklarin (600-630
OC) etkili oldugu bir ortamda gerceklesmistir. Bu sicaklik iist sinirini, lamelli ayrisim
(eksoliisyon) dokulari sergileyen ve yer yer iskeletsel (skeleton) ayrisim dokularina
benzerlik gosteren ilmenit ve magnetit kenetleri yardimiyla belirlenebilmektedir.
Iimenit varligi ayni zamanda CO, konsantrasyonunun yiiksek, O, fugasitesinin
diisiik oldugu bir akiskanin cevherlesme ve kontakt metasomatizma siirecinde etkili
oldugunu gostermektedir. Bu yaklasimi kontakt metamorfizma zonundan
(endoskarn ve ekzoskarn) alinan numunelerin incelenmesi ozellikle skapolitlerin
elekromikroprob analizleri teyit etmektedir. Diisen sicakliklarla birlikte magnetit
egemen olmakta ve ilmenitin magnetit icindeki ayrigimlari lamelli ayrisimdan, yer
yer mirmekitik aynsim dokusunu andiran ojigraniler ilmenit olusumlari
goriilmektedir. Magnetitin yaninda gelisen ojigraniiler ilmenit olusumlari en azindan
500 °C dolayindaki bir olusum sicakligini yansitmaktadir.
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Jeokimyasal analizler ve parlatma kesit incelemeleri topluca degerlendirdiginde elde
edilen sonugclar asagida siralanmigtir:

1) Ultrabazik kayaglarla alkali karakterli intriizif kayaglarin kontaktinda geligen
(skarn tipi) demir cevherlesmeleri cevher baslica iki ayri faz halinde olugmustur. 2)
Bu fazlardan birincisi ilmenit ve magnetit kenetlerinin karakterize ettigi yiiksek
sicaklik fazidir. Bu faz 630?-600 °C lik bir iist sicaklik siniri ile 500 °C sicakiigin
biraz Uzerindeki sicaklik alt simin arasinda geligmistir. 3) Yiiksek sicaklik fazinda
oksijen fugasitesi diigilk CO, konsantrasyonu ylksektir. 4) Oksitli cevher fazini
oksitli ve siilfiirlii cevher fazi izlemistir ve diisiik oksijen fugasiteli ancak H,O'nun
akigkan olarak etkili oldugu bu faz 500 OC sicakhdin altinda gelismeye baslamstir.
5) Diisen sicakliklarla birlikte hidrotermal akiskan iginde yiiksek oksijen fugasitesi
etkili olmustur ve daha énce olusan cevherin alterasyonu baglamigtir.

THE EXSOLUTION TEXTURES OF ILMENITE AND MAGNETITE IN THE
CONTACT METASOMATIC IRON ORES OF THE DiVRiIGI AND THEIR
IMPORTANCE FOR ASPPECT OF IDENTIFICATION OF MINERALIZATION
CONDITIONS

The contact metasomatic iron ores around the DIVRIGI(a town of SIVAS province
at central TURKEY) has been mined for long time. There are several iron ores of
different type of occurrence located around the Divrigi and vicinity areas. The
other iron ores in the region generally considered as sedimentary or carstic type
occurrences and they were closed for operations at last decades. The Divrigi Iron
Ore Company (new name DIVHAN) and MTA ( General Directorate Mineral
Research and Exploration of Turkey) was executed a joint-venture reserve
development program between 1992-1995. This projects was resulted by finding a
new ore body west of the main deposits which named as A-Kafa mine. Least 40
million tons proven ore reserve was calculated or this new ore body. The ore body
was occurred within contact metasomatic/contact metamorphic zone which
developed between serpantinized utrabasic rocks and alkaline intrusives mainly
composed of monzonites, monzosyenites, syenites. Although its big ore reserve
and good ore quality, this ore bodies expected as uneconomic under the recent
economic and technologic conditions of our country.

Main aim of this study is to identify occurrence conditions of contact metasomatic
iron ore body at the west of A-Kafa mine. To reveal occurrence conditions of
metasomatic ore, the ore microscopy techniques and the geochemical analyses
applied on the samples were correlated. The samples has been systematically
taken from diamond drill holes. The drill holes which hit ore, for example E-5, E-
13, E-29 systematically sampling for polished sections. Some samples (including
ore and skarn zone rocks) analyzed by XRF and electron-microprobe techniques.

Magnetite, maghemite and ilmenite, hematite, limonite are main metallic
constituents of ore while, the metal-sulfurs such as pyrite and chalcopyrite are
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subordinate in the ore. Initial stage of ore formation occurred at high
temperatures (630 ?-600 °C). At this stage defined by lamella exsolutions of
ilmenite within the magnetite. This exsolution texture locally shows slight
resemblance to skeleton texture. However the presence of ilmenite in the
magnetit ore also implies a CO, rich and low O, fugacity mineralizer fluids. This
interpretation was confirmed by the microprobe analyses of scapolites in the
contact metamorphic/metasomatic zone. With the lowering temperature,
ougigranular iimenite-magnetite interlockings becomes distinctive in the polished
sections. This texture features characteristic for temperatures higher than 500 °C.

We are able to achieve these results to correlating data obtained by result of
geochemical analyses and examinations of polished sections: 1) The main contact
metasomatic ore between utrabasic rocks and alkaline intrusives, formed as two
stages; 2) The first stage is high temperature stage, represented by lamella
interlockings of ilmenite and magnetite. The temperature range of this stage
between (630?-600) °C and 500 °C; 3) The mineralizer fluids at the high
temperature stage have low O, fugacity and high CO, concentration; 4) The ore
minerals succession was developed from oxides to sulphides. The development of
metal sulphides coincide with the lowering of CO, concentration and the H,O
becomes dominant mineralizer fluids. The temperature of stage below than 500
9C: 5) Furthermore decreasing of temperatures during the mineralization, lead to
alteration of magnetitic ore which occurred at initial stages.
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LOS ZEMINLERDE SU ETKISINDEN MEYDANA GELEBILECEK BATMA
DEFORMASYONUNUN ANALITIK YONTEMLE BELIRLENMESI

Tevfik ISMAILOF

Siileyman Demirel Universitesi, Jeoloji Muhendisligi Bolima, 32260, Clindr Isparta

Lds zeminler, riizgar etkisi ile ayrisan malzemenin tasinarak atmosfer basincinin az
oldugu bdlgelerde gdkelmesi ile olusur. Bu tip zeminlerin, silt miktar ve bosluk
orani yiiksek, su muhtevasi diisiiktir ve su etkisi ile kendi adirigi altinda kolayca
batma deformasyonuna ugrarlar. Batma deformasyonu oturmadan farkli olarak
zeminde yapisal kurulusun bozulmasi ile kargimiza gikar ve batma deformasyonu
sahada uniform degerde olmayan ve tekrarlanmayan bir prosestir. Los zeminlerde
batma deformasyonunun degeri zemin tabakasinin kalinligi ve batma derecesine
bagli, 3 m'ye kadar gikabilir. Toplam degerin %60’ batma deformasyonu, %40'1 ise
batmadan sonra meydana gelen deformasyondur.

Batma deformasyonunun parametreleri nisbi batma katsayisi ve baslangig batma
basincidir. Her iki parametrede araziden gotiiriimis numunelerin laboratuvarda
cok sayida deneylerin yapilmasi ile strekli zamanin ve masrafin harcanmasina
neden olur.

Azerbaycan'da bu problemi kolay ¢ézmek igin yani zaman kaybini ve masrafi
azaltmak amaciyla cok sayida laboratuvar deneylerinin sonuglari sistemlestirilmis ve
fiziksel ~parametrelerle deformasyon parametreleri arasindaki  baglantilan
istatistiksel metodlarla uygulanabilen duruma getirilerek matematiksel formiilleri
yazilmaktadir. Sonug olarak zeminin nisbi batma katsayisi ile esas fiziksel
parametreleri (yogunluk, sikilik, dogal nemlilik) arasinda dogru orantinin oldugu
belirlenmistir. Zeminin ikinci deformasyon parametresi sayllan baslangic batma
deformasyonu ile nisbi batma katsayisi arasinda ters orantili iliski bulunarak
matematiksel formiilii yazilmig ve grafikleri gizilmistir.

Bu calismanin sonucu olarak, yeni kaziimig kuyuda, gamma siklik dlger ve neutron
su muhtevasi olcen cihazlarin yardimi ile derinlikle zeminin dogal durumdaki su
muhtevasi ve sikligi tayin edilmektedir. Boylece zeminin batma deformasyonunun
sonucunu onceden bilinerek bina veya tesislerin projelendirilmesi igin gerekli
tedbirler alinmaktadir.
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ON THE PROBLEM OF DETERMINATION OF MAIN DEFPRMATION
INDICES OF LOESS SOIL IN ENGINEERING GEOLOGICAL SURVEYING

-

Decomposition of material with wind effect moves to the less atmospheric pressure
where the loess soil is formed. This kind of soils has high silt amounts and cavity
' ratio, less water content and can easily be sink deformation with its own weight by
the effect of water.Sink deformation has seen with in structural founding'’s spoiling,
and sink deformation is a process that is not in a uniform value at ground and
cannot be repeated.In loess soils, due to thickness of soil layer and to sink degree,
sink deformation value can be 3 m. The 60% percentage of the total value is sink
deformation and the 40% percentage gives the deformation after sinking.

Main deformation indices of loess soil are relative subsidence coefficient and initial
subsidence pressure. These parameters can be determined in research conducted
in field and laboratory and it take long time. This study are aimed to reduce time
and money loses during conducting the research

This study is based on the systematic evaluation of data from previous studies
done in Azerbaycan. In conclusion it has been determined that there is a linear
relation between relative subsidence coefficient and main physical parameter
(density, porosity and humidity) Therefore it can be said that there is an inverse
relation between relative subsidence coefficient and initial subsidence pressure.
Measurements such as fabric, density and humidity performed and the soils of the
nearly annearthed holes can be used in estimating the deformation that will
happen later.
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KiLLI ZEMINLERDE SU ETKiSINDEN MEYDANA GELEN
DEFORMASYONLAR

Tevfik ISMAILOF, Mahmut MUTLUTURK
Stileyman Demirel Universitesi, Jeoloji Miihendisligi Bolimii, 32260, Ciinir Isparta

Kili zeminler magmatik, metamorfik ve sedimanter kayaglarin ayrismasindan,
ayrisma drinlerinin dogal kuvvetlerin etkisi ile yakin ve uzak mesafelere tasinarak
karada ve suda gokelmesinden meydana gelen son malzemedir. Kokenleri ve
ozellikleri cesitli olan bu killi zeminler dogal durumda insaat yapilarinin temelleri
altinda, yol, baraj gibi bazi miihendislik yapilarinda sikistinimis durumda vyer
almaktadir.

Killi zeminlerin su etkisi ile deformasyona ugramasi karakteristik ozelliklerinden
biridir. Bu deformasyonlar gsisme(kabarma) ve biiziiime geklinde goézlenir. Bu
deformasyonlarin  etkisinden dolayr miihendislik yapilarinda zaman zaman
istenmeyen olaylar meydana gelmektedir. Bu nedenlerden dolay! bilim adamlan killi
zeminlerdeki deformasyonlardan dogan problemlerin arastinimasi ve bu
problemlerin ¢oziimlenmesi icin calismaktadirlar.

Killi zeminlerin su almasi ile sisme (kabarma) ve su kaybetmesi ile meydana gelen
biizilme deformasyonlari  tekrarlanabilir  ozelliktedir. Bu  tekrarlanabilir
deformasyonlar- killerin mineralojisi ile badlantiidir ve sisebilen kil mineralleri
montmorillonit, bentonit, illit ve az sisen kaolinittir.

Bu calismada, Azerbeycan’in dedisik yerlerinden alinmis kil 6rneklerin deney
sonuglan ile Tiirkiye'nin degisik yerlerinden alinan kil 6rneklerinin deney sonuglari
karsilastinlmigtir.  Yapilan deneylerde, en yiiksek nisbi sisme katsayisi
montmorillonit, en diigiik nisbi sisme katsayisi kaolinit bilesimli killerden elde
edilmistir. Montmorillonit bilesimli killerin nisbi sisme katsayisi 0.30-0.40, sisme
basinci 10 kg/cm? olarak bulunmustur. Calismada sismenin ve biiziilmenin zamanla
baglantisi grafik olarak gizilmis ve matematiksel badintisi ortaya konmustur. Elde
edilen bitiin sonuglar dederlendirilerek istatistik yontemler uygulanmis, fiziksel
parametreler ile deformasyon parametreleri arasindaki bagintilar ortaya
gikanlmgtir.

DEFORMATIONS ON CLAY SOILS BY EFFECT OF WATER

Clay is a last material which occurs from decomposing of materials with natural
forces removing to near or far a ways and sedimentation on land and stream of
the magmatic, metamorphic and sedimentary rocks. This various sources and
properties take position of clay soils in certain engineering practices by
compressing such as selecting foundations of building, locating and dam sites and
constructing dams and determination of highway line.
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One of the characteristics of clays is deformation due to swelling on shrinking.
Since this deformation negatively affects the engineering construction works,
deformation characteristics of clays, the reasons of the problems and their
solutions has been studied Swelling (by taking water) and shrinking (by loosing
water) deformations are one of the repetition properties of clays. These repetition
deformations are connected with in clays mineralogy and clay minerals that can
swell up are montmorillonite, bentonite, illite, kaolinite.

In this work analysis of clays examples taken at different places in Azerbaycan are
comparison with in analysis of clay examples taken at different places in Turkey. In
experiments the highest swelling coefficient is found as montmorillonite and the
lowest swelling coefficient is found as kaolinite. The subsidence swelling on
composition clay is found as 0.30-0.40, swelling pressure is found as 10 kg/cm?. In
this work, using both qualitative and quantitative methods the relationship
between various variables related swelling and shrinking characteristics of the clays
has been studied and some correlations has been established.
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TURKIYE'DEKI YANAL ATIMLI FAYLARIN HAVZA OLUSUMUNA VE
_ PETROL
POTANSIYELLERINE ETKIiLERI

) Ozge 1YIiS, Biilent COSKUN
Ankara Universitesi, Jeoloji Mihendisligi B6limt, 06100, Tandogan Ankara

Turkiye'deki sedimanter havzalarin olusumu ve petrol potansiyelleri, Kuzey Anadolu
Fayi, Dogu Anadolu Fayi, Olii Deniz Fayl, Bozova Fayi ve Aksaray-Ecemis Faylari
gibi yanal atimh faylarin jeolojik zaman icindeki aktivitelerine bagl olarak
geligmistir. Bu havzalarin olusum modellerinin belirlenmesi igin, sag ve sol yonli
yanal atimli faylara ait “kuvvet elipsoitleri” 'ne ait tektonik elemanlarin havza iginde
dagiimlan belirlenmis ve sedimanter havzalar bu elemanlarin durumlarina gore
degerlendirilmistir. Ornegin, bir noktada kesisen iki yanal atmh fay arasinda
uzaklagan (divergent) bloklarda “graben” tipi havzalar olusurken, yaklasan
(convergent) plakalar iginde ise kivrimli ve genelde “antiklinal” tipi yapilar igeren
havzalar olugmaktadir.

Bu arastirmada, antiklinal, fay , kivrim, bindirme gibi tektonik elemanlarin havzalar
icinde dagilmalarinin etkileri ve havzalarin genel stratigrafi kolonlarinda rastlanan
petrol-gaz hazne ve ana kayalarinin hidrokarbon tiretebilme ve gé¢ imkanlan
arastiriimistir.

Tiirkiye genelinde yanal atimli faylara bagl olarak olusan biitiin havzalarin tektonik
yonden degerlendirilmeleri ve yorumlanmalari ile, yeni hidrokarbon prospect
alanlannin  bulunabilecedi ve gelecekteki aragtirmalarin  belirgin - modeller
cercevesinde yonlendirilmesi gerekliligi tizerinde durulmustur .

INFLUENCE OF STRIKE SLIP FAULTS ON THE BASIN EVOLUTION AND
HYDROCARBON POSSIBILITIES IN TURKEY

All the sedimentary basins in Turkey have been originated under the influence of
tectonic activities of strike slip faults, like North Anatolian, East Anatolian, Dead
Sea, Bozova and Aksaray-Ecemis Faults in Turkey. In order to evaluate the
generation models of sedimentary basins, distribution of different tectonic
elements of left and right lateral strike slip faults, indicated on the “strain ellipses”,
were determined and the sedimentary basins are evaluated according to their
positions in the basins. For example, while a “graben” type basin was formed
during the divergent of blocks between two crossing strike slip faults, an “anticline”
structure type was established during the convergent movements.

The purpose of this study is to show influence of the distribution of tectonic

elements of an strain ellipse on the generation of the oil and gas from the source
rocks and their migration in the basins.
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Owing to the evaluations of different basins in relation with the strike slip
movements in Turkey , it has been concluded that new hydrocarbon prospects may
be found and that the exploration activities should be more productive if they are
conducted in concrete tectonic modellings.
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OLTU (ERZURUM) OLIGOSEN KiLLERI'NIN JEOLOJIiK VE JEOTEKNiK
OZELLIKLERI

Ekrem KALKAN , M. Salih BAYRAKTUTAN**, Necmi YARBASI*, Suat AKBULUT**,

) Azer KADIROV*
*Atatlirk Universitesi, Deprem Arastirma Merkezi Miidurliga, 25240 Erzurum
**Atatlrk Universitesi, Miihendislik Fakdltesi Insaat Mihendisligi Bolimi, 25240 Erzurum

Geg Kretase ve Orta-Ust Eosen yash volkanik ve sedimanter birimler iizerinde
cokelmig Oltu - Narman havzalarinda, Oligosen - Alt Miyosen boyunca alttan (ste
dogru kirintili sediment - piroklastik volkanit - kirintili sediment seklinde bir istif
geligmigtir. Birbirinden ayrn donemlerde ¢okelmis, gok kalin, degisik renklerde, ince
taneli kinntil sediment ve evaporit tabakalarindan olusan alt ve iist sedimanter
birimler, piroklastik volkanitlerle ayrilmistir. Yaklagik 1000 m kalinhdindaki alt
sedimanter birim genellikle konglomera, kumtasi, silt-kil tabakalari, jips-kirectasi
mercek ve bantlarindan olusmaktadir. Oligosen istifin ortasinda yer alan volkanik
birim egemen olarak aglomera, ignimbirit, ve tiflerle temsil edilmektedir. Ust
sedimanter birim ise yaklagik 500 m kalinlikta olup, alt birime gére daha ince taneli
ve kil igerigi daha yiiksek malzemelerden olusmaktadir. Bu arastirmada alt birimden
Ug, Ust birimden iki olmak lizere bes noktada kilce zengin seviyelerden drnekleme
yapllarak kimyasal ve mineralojik bilesimleri fiziksel ve mekanik ozellikleri
belirlenmigtir. XRD analizlerinden montmorillonit, halloysit, natrolit, hidrobiyotit,
kuvars, kalsit, anortit mineralleri tespit edilmistir. Ayni zamanda zemin mekanigi
laboratuarinda jeoteknik ozellikleri arastinlarak kil 6rneklerinin yiiksek aktivite ve
sisme potansiyeline ve ayrica digsiik permeabilite degerlerine sahip olduklar
gorulmistir.

GEOLOGICAL AND GEOTECHNICAL PROPERTIES OF OLTU (ERZURUM)
OLIGOSEN CLAYS

In Oltu and Narman basins, during Oligocene - Lower Miocene, a sequence
forming clastic sediment — pyroclastics volcanic - clastic sediment had taken place
over the volcanic and sedimentary units in Upper Cretaceous and Middle-Upper
Eocene ages. Pyroclastics volcanic differs from lower and upper sedimentary units
with very thick, fine grains, clastic deposits in different colors, and evaporatic
layers. The lower sediment unit with 950 meters thick generally consists of
conglomerate, sandstone, silt - clay layers, gypsum_- limestone lenses and tapes.
The pyroclastics volcanic unit in the middle of Oligocene is represented by
agglomerate, ignimbrite, and tuff. The upper sediment unit with 450 meters has
finer grains and larger clay content than the lower sedimentary unite. In this
research, five samples which contains three sample from the lower sedimentary
unit and two sample from the upper sedimentary unit were taken from the
different levels which have more clay content. These samples were analyzed to
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determine their mineralogical and chemical compositions. Montmorillonnite,
halloysite, natrolite, hydrobiotite, quarts, chlorite, anorthite minerals were find out
from the XRD analysis. At the same time, the geotechnical properties were
examined in the soil mechanics laboratory and it was seen that these clay samples
have high activity and swelling potential, and they also have less permeability
values.
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SiVAS HAVZASI ALT MiYOSEN JiPSLERININ SEDIMANTOLOJIiSI

Ozgen KANGAL, Siiha OZDEN

Cumhuriyet Universitesi, Mithendislik Fakdiltesi, Jeoloji Mihendisligi Bolimu, 58140 Sivas

Sivas havzasi, erken Tersiyerde Neotetis'in kuzey kolunun kapanmasiyla birlikte
gelismeye baslayan Orta Anadolu havzalarindan biridir. Geg Eosen déneminden
itibaren havzada yaygin bir evaporit gokelimi izlenmektedir.

Calismanin  konusunu olugturan Alt Miyosen jipsleri, havzanin yaklagik
kuzeydogusunu temsil eden Sivas-Hafik arasinda kalan bélgede ylizeyler. Evaporitik
fasiyesler, inceleme alaninda diger kiyisal ¢okellerle ardalanmali olarak yaklagik 300
m.lik bir cokel paketi olustururlar.

Bu paket icerisinde bes adet jips fasiyesi ayirtlanmistir. Bunlar (1) masif-yumrulu
jipsler, (2) tabakali-laminali jipsler, (3) jips damarlari, (4) kirintih jipsler ve (5)
serbest bilyiimeli jips kristalleridir. Degisik boyutlardaki, gogunlukla uzamig-yari
uzamis kiiresel yumrulardan olusan masif-yumrulu jips fasiyesi, selenitik
kristallerin, hidratasyon-dehidratasyon suregleriyle gelisen pseudomorflan olarak
yorumlanir ve sabka sekanslarinda yaygindir. Tabakali-laminali jips fasiyesi, jips-
camurtasi ardalanimindan olusur. Fasiyes igerisinde gelgit iistli evaporit diizliklerini
niteleyen kiimes teli, cadir ve bagirsak yapilari izlenir. Satin sparlarla (ignemsi
kristaller) temsil edilen jips damarlarinin gelisiminde baglica etmen, jips-anhidrit
doniisiimleridir. Evaporit diizliiklerinin fliviyal siireglerle yeniden islenmesiyle
gelisen kinntili jips fasiyesi, degisik boyutlardaki jips kirntilarinin yani sira, farkl
kokenli kinntilan da igerir. Serbest biytimeli jips kristalleri ise, camurtaslan
icerisinde dadilmis olarak yer alan diskoidal-rozet sekilli jips kristallerinden
olusmustur. Gelisimleri zemin suyunun kilcal yogunlagmasiyla saglanir.

Masif-yumrulu jips ve tabakali-laminall jips fasiyesleri, kiigiik anhidrit kalintilarinin
secilebildigi, yer yer jips porfiroblastlarinin izlendigi alabastrin doku sergilerler. Bu
tip doku, tipik ikincil jips dokusudur ve gelisimleri hidratasyon-dehidratasyon
suregleriyle denetlenir.

Sivas Havzasi Alt Miyosen istifinde yer alan jipslerdeki bu fasiyes zenginliginin yani
sira, evaporit, karbonat ve kirintililarin kisa mesafelerde gosterdikleri yanal ve
diisey gecisler, cokelimin baglica iklim, tektonizma ve kiyr morfolojisi denetiminde
gergeklestigini gostermektedir.

SEDIMENTOLOGY OF THE LOWER MIOCENE GYPSUM FACIES IN THE
SIVAS BASIN, CENTRAL ANATOLIA, TURKEY

The Sivas Basin is one of the several Central Anatolian basins formed by the

closure of the northern branch of Neotethys in Tertiary . The deposition of
evaporates since Eocene time is widely observed in the Sivas basin.
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Being the subject of the study, the thickness of evaporites together with the
successively developed coastal deposits is around 300m in the area.

Five gypsum facies were determined in this sequence; (1) massive-nodular
gypsum, (2) bedded-laminated gypsum, (3) gypsum veins, (4) gypsarenites, and
(5) single gypsum crystals.

Massive-nodular gypsum facies in varying size composed mostly of elongated and
semi- elongated spherical concretions are defined as the pseudomorphs of selenitic
crystals formed by the dehydration-rehidration cycles. They are widely observed in
sabkha sequences. The bedded-laminated gypsum facies are formed by the
successive occurence of gypsum-mudstone. Chicken-wire, tepee and enterolithic
structures typical to supratidal evaporite flats are also found in facies. The
prominent factor in the development of gypsum veins represented by satin spars is
the gypsum-anhydrite transformations. The gypsarenite facies developed by fluvial
processes of evaporite flats, also contain detritics of different size and origin.
Gypsum crystals prone to free growth however, are composed of gypsum crystals
with discoidal-rosette shape dispersed in mudstone. Their development is
attributed to the capillary concentration of ground water.

The massive-nodular and bedded-laminated gypsum facies exhibit an alabastrine
texture in which residues of anhydrite in small amounts and local gypsum
porfiroblasts are observed. Such a textural property is identical to the texture of
the secondary gypsum and their development is controlled by dehydration-
rehidration cycles.

Besides the rich sequences of gypsum facies in the Lower Miocene of Sivas basin,
horizontal and vertical transitions with short intervals in the evaporites, carbonates
and detritics reveal that the development of their deposition was dominated by the
climate, tectonics and coastal morphologies.
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ALANYA (ANTALYA) DOGUSUNDA ALANYA BiRLiGI’NIN METAMORFizMA
OZELLIKLERI

Gursel KANSUN, Halil BAS
Selguk Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Mihendisligi Bolimi, Konya

Calisma alani Orta Toroslar'in giiney kesiminde Alanya’nin dogusunda yer alir.
Inceleme alaninda temelde allokton konumlu ve tamamen metamorfitlerden ibaret
Alanya birligi yer alir. Yorede Orta-Ust Miyosen yasl kaba-ince kirintililar ve
karbonatlar, birlikleri agili uyumsuzlukla 6rtmektedir. En iistte ise yamac molozu ve
alivyonlar gozlenir.

Alanya birligi Ust Gste duran (i metamorfik naptan ibarettir. Mahmutlar grubu (alt
nap), altta Kambriyen yagl kristalize kiregtasi, ¢ortlii dolomit, kuvarsit ara seviyeleri
ve yesilsist mercekleri igeren kloritoyidsist ve yaygin mikasistlerden olusur (Dim
formasyonu). Ustte ise Ust (?) Permiyen yash metakumtasi, fillit, kuvarsit ve
kristalize kiregtaglar uyumsuzlukla yer alir (Sindebeleni formasyonu). Olusum yas:
bilinmeyen Geg Kretase-Paleosen (?) yerlesim yash Sugézii kansigi (orta nap);
yesilsist, amfibolit, glokofanit, eklojit bant-mercekleri ve metagabro diizeyleri iceren
granath mikagistlerden yapilidir. Birim icerisinde Kambriyen, Permiyen ve Triyas
bloklart gozlenmektedir. Yumrudad grubu (ist nap) ise, altta Kambriyen yash ¢cortlii
dolomit, kristalize kirectasl, kuvarsit ara seviyeleri ve yesilsist mercekleri igeren
mikagistlerle baglar (Agzikara formasyonu). Uste dodru uyumsuzlukla, yesilsist
mercekleri iceren Ust Permiyen yasl; kuvarssist- kloritoyidsist-kalksist-kristalize
kiregtagi-fillit ardalanmasi ve kalin bitimli kristalize kirectaslari  gozlenir
(Degirmendere formasyonu). Bunun (zerinde, tabanda boksitli bir seviyeyle
baglayan Alt Triyas yash yaygin kalksistler uyumsuziukla yer alir (Asmaca
formasyonu). Yumrudag grubunun en (st seviyesini ise, yine tabanda boksit
mercekleri barindiran Orta (?) - Ust Triyas dolomit (Kekliktasi formasyonu) ve
dolomitik kiregtaslar (Ladin Tepe formasyonu) olusturur.

Sugozi karigigr igerisindeki eklojitler, granatlarin ok distik prop igerikleri (Gryop =
%5,32 - 8,77) ile "C-tipi (duguk sicaklik) eklojit " grubuna girmektedir. Zonlu yapili
olan bu granatlarda, merkezden kenara dogru gidildikce Ca (grossular) icerigi
azalmakta, Mg ve Fe igerikleri (prob ve almandin) artmaktadir.

Geg Kretase'de gelisen dalma-batma olaylari ve Geg Maestrihtiyen-Paleosen
boyunca Alanya birliginin Antalya birligini tzerlemesi ile iligkili olarak; Alanya birligi
kirikli-kivrimli - yapilar  kazanmig, gok evreli metamorfizmaya ugramis ve birlik
icerisinde naplagmalar gelismistir. Geg Maestrihtiyen'de Alanya birliginin orta napini
olusturan litolojiler dalma-batma zonunda eklojit ve bunu takip eden epidot-
mavigist fasiyeslerinde metamorfizma gegirmistir. Eklojit fasiyesi metamorfizmasi
~50 km derinlik, maksimum 15,74+0,5 kb basing ve maksimum 476 oC sicaklik
sartlarinda gergeklesmistir. Mavisist metamorfizmasi ise ~28 km derinlik, 7 kb
basing ve 425-450 °C sicaklik sartlarini yansitir. YB-DS metamorfizmalarinin
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ardindan Alanya birligi, Paleosen muhtemelen Erken Paleosen'de amfibolit
fasiyesinde ilerleyen bir metamor-fizmaya ugramigtir. Bu metamorfizma; orta napta
epidot-amfibolit fasiyesinden Abukama tip kordiyerit-amfibolit fasiyesinin ytiksek
sicaklik zonlarina kadar, alt napta Abukama tip yesilsist fasiyesinden kordiyerit-
amfibolit fasiyesinin yiiksek sicaklik zonlarina kadar, lst napta ise Abukama tip
yesilsist fasiyesinden kordiyerit-amfibolit fasiyesinin distik sicaklik zonlarina kadar
ilerleyen reaksiyonlar seklindedir. 12-25 km derinde gergeklesen bu ilerleyen
metamorfizma; alt ve orta napta 3,5-6,5 kb basing, 550-650 °C sicaklik, Ust napta
ise 3-4,5 kb basing 500-620 °C sicaklik sartlarini yansitir. Alanya birligindeki
naplasmalarla es zamanl veya daha sonra, birligin tiimii, gerileyen tarzda yesilsist
fasiyesinde baskalasima ugramistir. Geg Paleosen-Erken Eosen zaman araliginda
gelisen ve nap dokanaklarini silen bu baskalasim 5-6 kb basing, 425-450 ©C sicaklik
sartlarinda gergeklesmistir.

THE METAMORPHISM FEATURES OF THE ALANYA UNIT EAST OF ALANYA
(ANTALYA)

The study area is located in the southern part of the Middle Taurids, in the area of
Alanya. The allochthonous Alanya Unit consisting of metamorphites make up the
basement of the investigation area. Alanya Unit is unconformabyl overlain by the
Middle-Upper Miocene aged coarse-fine grained clastics and carbonates, and the
recent talus and alluvial deposits.

The Alanya unit consists of three imbricate metamorphic nappes: The Mahmutlar
group (the lower nappe), in the lower part is made up of Cambrian aged mica
schists and chloritoid schists with crystallized limestone, cherty dolomite, quartzite
interlevels and greenschist lenses (Dim formation); in the upper part Upper
Permian aged metasandstone, phyllite, quartzite and crystallized limestone rest
uncorformably (Sindebeleni formation). The Sugézii melange (middle nappe) is
made up of garnet-mica schist with greenschist, amphibolite, glaucophanite,
eclogite bands-lenses and metagabro levels.This unit with indeterminate age
contains Cambrian, Permian and Triassic blocks The emplacement time interval is
Late Cretaceous-Paleocene. The Yumrudag group (upper nappe) starts in the lower
part with mica schists including Cambrian aged limestone, quartzite intervals and
greenschist lenses (Agzikara formation), higher up with an unconformity pass into
the Upper Permian aged alternation of quartz schist - chloritoid schist - calc schist -
crystallized limestone - phyllite and thick bituminous crystallized limestone
(Degirmendere formation). This sequence is unconformably overlain by the Lower
Triassic aged calc schists starting with a bauxitic level (Asmaca formation). The
Middle(?)-Upper Triassic aged dolomite (Keklil tagi formation) and dolomitic
limestones (Ladin Tepe formation) containing bauxitic lenses at the base form the
upper part of the Yumrudag group.
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The eclogites of the Sugdzii melange with their very low pyrobe contents
(Grpyrobe = 5.32 - 8.77 %) belong to the “"C-type (low temperature) eclogite”

group. In these zoned garnets from center towards rim Ca (grossular) content
decreases while Mg and Fe contents (pyrobe and almandine) increase.

Related to the events during Late Cretaceous subduction and Late Maastrichtian-
Paleocene thuristing of the Alanya unit over the Antalya unit, the Alanya unit
gained its fractured-folded structure, underwent multi-phased metamorphism and
the nappes developped in the unit. During late Maestrichtian the lithologies of the
middle nappe of the Alanya unit underwent eclogite and subsequently epidote-blue
schist facies metamorphism in the subduction zone. Eclogite facies metamorphism
reflects ca. 50 km depth, max. 15,74 + 0,5 kb pressure and max. 476 °C
temperature conditions. Blue schist metamorphism reflects ca. 28 km depth, 7 kb
pressure and 425-450 °C temperature conditions. Following the HP-LT
metamorphisms the Alanya unit underwent a progressive amphibolite facies
metamorphism during the Paleocene, probably Early Paleocene. This
metamorphism includes reactions progressing in the middle nappe from epidote-
amphibolites facies to high temperature zones of Abukuma-type cordierite-
amphibolite facies, in the lower nappe from Abukuma-type green schist facies to
high temperature zones of cordierite-amphibolite facies, in the upper nappe from
Abukuma-type green schist facies to low temperature zones of cordierite-
amphibolite facies. Occurring at ca. 10-25 km depth this progressive
metamorphism reflects, in the lower and middle nappes 3,5-6,5 kb pressure, 550-
650 °C temperature, in the upper nappe 3-4,5 kb pressure, 500-620 °C
temperature conditions. During or following the nappe emplecements in the Alanya
unit, the whole unit underwent a retrograding metamorphisn. in greenschist facies.
Occurring during the Late Paleocene-Early Eocene interval and obscuring the
nappe contacts this metamorphism reflects 3-6 kb pressure, 425-500 °C
temperature conditions.
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VAN ILI KATI ATIK DEPOLAMA ALANLARININ JEOLOJISI VE CEVRESEL
ETKILERL

Ulker Cem KAPLAN, Ali OZVAN, Yahya CIFTCI

Yiiziincil Yil Universitesi, Jeoloji Miihendisligi Bolimdi, 65080 Van

Hizla artan niifus ve gelisen teknolojiyle biitiin yerlesim bolgelerinin gevre problemi
haline gelen kati atiklarin Van Sehri igin durumu incelenmistir. Suanki mevcut ¢op
depolama sahasi; zemin ozellikleri ve dogal gevreye verdigi zararlar bakimindan
arastinlmstir.

Depo, sihhi ¢dp depolama sahalarinin  bulundurdudu o6zelliklerden hicbirini
tagimamaktadir. Formasyonun gegirimliliginin  yliksek olusu nedeniyle bélgenin 1
km giineyinde yeralan Sihke Goleti kirlenmektedir. Ayrica ayirma ve értme islemleri
uygulanmayan bu kati atiklar gevreye bliyiik zararlar vermektedir.

Ingaasi digiiniilen yeni kati atk depo sahasindaki formasyonun jeolojik ve
hidrojeolojik yonden incelemesi yapilmis, sihhi ¢op depolama alani olarak
kullanilabilirligi arastinlmistir. Bu alanin da ilk gozlemlere dayanilarak jeolojik ve
hidrojeolojik agidan uygun olmadigi sonucuna varilmistir.

THE GEOLOGICAL PROPERTIES AND INFLUENCES TO ENVIRONMENT OF
SOLID WASTE DISPOTAL AREAS OF VAN CITY

Solid wastes which became an environment problem with increasing population
and the tecnological development are investigated for the City of Van. The solid
waste disposal area that still using for the city was explored from the point of view
of its soil properties and detriments to natural environment.

The disposal area do not have any characteristics of sanitary landfill. Because of
the permaability of the soil that constituted the formation of area, it gets The Lake
Sihke which is located 1 km south of disposal area, dirty. Also, this solid wastes
that do not applied any decomposition and camouflage procedures, demage the
natural environment.

The formation in the new waste disposal area evaluated from the point of view of
geological and hydrogeological properties, also it was researhed for its ability, for
using a sanitary landfill. As a result of these observations, this area is not suitable
for a sanitary landfill, too.
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ESKISEHIR GUNEYINDE YUZEYLEYEN PALEOSEN / EOSEN
BIRIMLERININ FORAMINIFER BIYOSTRATIGRAFISI

Asli KARABASOGLU*, Nazire OZGEN ERDEM**, Mehmet AKYAZI**
*Cumhuriyet Universitesi, Fen Bilimleri Enstitiisii, 58140 Sivas
**Cumhuriyet Universitesi, Jeoloji Mihendisligi Bolim{, 58140 Sivas

Eskisehir giineyinde, si§ denizel fasiyeste gelismis, kumlu kirectagl ara diizeyleri
iceren bol fosilli kiregtasi, killi kiregtagi ardalanmasi sunan Tanesiyen-Kuiziyen yash
Hankoy formasyonu, Geg Triyas-Alt Paleosen yash Cogirler Karnisi§i lzerinde
uyumsuz olarak yeralir. Havza, Miyosen'den itibaren karasallasmis, ayni zamanda
bolgede volkanik aktivite etkinlesmistir.

Hankdy formasyonu’nun Tanesiyen diizeylerinde Idalina sinjarica Grimsdale,
Discocyclina seunesi Douville, Kathina selveri Smouth, Alveolina (Glomalveolina)
sp. ve Miscellanea sp.; llerdiyen diizeylerinde Idalina sinjarica, Chrysalidina
(Pfendericonus) kahleri Hottinger & Drobne, Alveolina (Glomalveolina) lepidula
Schwager, Alveolina (Glomalveolina) subtilis Hottinger, Alveolina (Glomalveolina)
karsica Sirel, Alveolina ellipsoidalis Schwager, Alveolina moussoulensis Hottinger,
Alveolina aragonensis Hottinger, Alveolina laxa Hottinger, Alveolina ilerdensis
Hottinger, Alveolina fornasini Checchia-Rispoli, Alveolina canavarii Checchia-Rispoli,
Alveolina varians Hottinger, Alveolina minervensis Hottinger, Alveolina subpyrenica
Leymerie, Alveolina trempina Hottinger, Alveolina dedolia Drobne, Alveolina
decipiens Schwager, Alveolina pisella Drobne, Orbitolites complanatus Lamarck,
Opertorbitolites  gracilis Lehmann, Opertorbitolites latimarginalis Lehmann,
Opertorbitolites  ibericus  Lehmann,  Opertorbitolites  biplanus  Lehmann,
Opertorbitolites transitorius Hottinger, Assilina dandotica Davies, Nummulites
praecursor de la Harpe; Kiiiziyen diizeylerinde Alveolina (Glomalveolina) minutula
Reichel, Alveolina oblanga d'Orbigny, Alveolina lehneri Hottinger,  Alveolina
canavarfi, Alveolina ruetimeyeri Hottinger, Alveolina fornasini Checchia-Rispoli,
Orbitolites complanatus, Opertorbitolites biplanus, Opertorbitolites flehmanni
Montanari, Opertorbitolites latimarginalis, Assilina placentula Deshayes bentik
foraminiferleri saptanmistir.

FORAMINIFERAL BIOSTRATIGRAPHY OF PALEOCENE / EOCENE
UNITS IN THE SOUTH OF ESKISEHIR

In the southern Eskisehir, Thanetian-Cuisian aged Hankdy formation which is
presented by abundant fossils, limestone, clayey limestone and sandy limestone
interbedding evolved in the shallow marine facies unconformably overlies Upper
Triassic-Lower Paleocene aged Cogiirler melange. A regressive sequence is present
as from Miocene in basin and volcanic activity dominated in region.

Benthic foraminiferas such as Idalina sinjarica Grimsdale, Discocyclina seunesi
Douville, Kathina selveri Smouth, Alveolina (Glomalveolina) sp. and Miscelianea sp.
in the Thanetian level; Idalina sinjarica, Chrysalidina (Pfendericonus) kahleri
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Hottinger & Drobne, Alveolina (Glomalveolina) lepidula Schwager, Alveolina
(Glomalveolina) subtilis Hottinger, Alveolina (Glomalveolina) karsica Sirel, Alveolina
ellipsoidalis Schwager, Alveolina moussoulensis Hottinger, Alveolina aragonensis
Hottinger, Alveolina laxa Hottinger, Alveolina ilerdensis Hottinger, Alveolina
fornasini Checchia-Rispoli, Alveolina canavarii Checchia-Rispoli, Alveolina varians
Hottinger, Alveolina minervensis Hottinger, Alveolina subpyrenica Leymerie,
Alveolina trempina Hottinger, Alveolina dedolia Drobne, Alveolina decipiens
Schwager, Alveolina . pisella Drobne, Orbitolites complanatus Lamarck,
Opertorbitolites  gracilis Lehmann,  Opertorbitolites  latimarginalis Lehmann,
Opertorbitolites  ibericus  Lehmann,  Opertorbitolites  biplanus  Lehmann,
Opertorbitolites  transitorius Hottinger, Assilina dandotica Davies, Nummulites
praecursor de la Harpe in the Ilerdian level; Alveolina (Glomalveolina) minutula
Reichel, Alveolina oblanga d'Orbigny, Alveolina lehneri Hottinger,  Alveolina
canavari, Alveolina ruetimeyeri Hottinger, Alveolina fornasini Checchia-Rispoli,
Orbitolites  complanatus, ~Opertorbitolites biplanus, Opertorbitolites lehmanni
Montanari, Opertorbitolites latimarginalis, Assilina placentula Deshayes in the
Cuisian level have been determined in the Hankdy formation.
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MERSIN KENTI ALTERNATIF COP DEPOLAMA ALANI YER SECIMINDE
YAPILAN MUHENDISLIK JEOLOJISI CALISMALARI

Cumhur KARACA*, Sedat TURKMEN**

*Mersin Bytiksehir Belediyesi Cevre Saghg Daire Baskanligi Mersin
**Mersin Universitesi, Jeoloji Miihendisligi Bolimu, 33342, Ciftlikkéy Mersin

Sunulan calisma, Mersin - Esenli Koyl civarinin Mersin Kenti alternatif kati atik
depolama alaninin jeolojik ve jeoteknik yonden irdelemektedir. Calisma alaninda
yer alan kaya tirleri, Miyosen yash killi kiregtagi - marn, kiltagi — silttagi
ardalanmasinin egemen oldugu c¢okellerden meydana gelmigtir. Galisma alaninin
jeoteknik o©zelliklerini ortaya gikarmak amaciyla dért ayri noktada rotary sondaj
yontemi ile karotlu sondaj kuyulari ve gesitli noktalarda aragtirma gukurlari
acilmistir. Sondaj sirasinda yerinde ve laboratuvarda karotlar ve diger numuneler
izerinde  yapilan zemin mekanigi deneylerinde ¢6p alani  taban zeminini
olusturacak olan killi zeminin ozellikleri arastirimis ve zeminin CH sinifinda,
gecirimsiz, orta kati — kati 6zellikte oldugu anlagiimigtir.

Killi birimlerin  mineralojik ve jeokimyasal incelenmesi igin; sondajdan alinan
karotlar tizerinde XRF ve XRD analizleri ve ates kaybi deneyleri yapilmistir. Analiz
sonugclarina gore, birim mineralojik olarak kuvars, kalsit, dolomit, plajiyoklas ve kil
minerallerinden olusmustur. Bu sonuglar, depolama alaninin tabanini olugturan Kkilli
birimin dolgu ve 6rtli malzemesi igin jeoteknik ve mineralojik y6nden uygun
oldugunu gostermektedir. . '

Sahanin en bilyiik olumsuz nitelikleri ulagim yolunun dar olmasi ve araglarin
Dikilitas beldesi icinden gegmesidir. Bu iki olumsuzluk Delicay irmaginin vadisinden
alternatif bir yolla veya mevcut yollarin diizenlenmesiyle ¢oziimlenebilir. Yapilan
tim jeolojik ve jeoteknik galigmalar Icel Ili Esenli Koyl ve civarinin  kati atik
depolama alani olarak, uygun bir planlama ile kullanilabilecegi ortaya gikmistir.

ENGINEERING GEOLOGICAL STUDIES UPON THE SITE SELECTION OF
THE ALTERNATIVE LANDFILL AREA FOR MERSIN CITY

The main aim of' this study is to determine the geological and geotechnical
properties of the alternative landfill area, located in the Esenli Village and
surroundings, for Mersin city. The lithological units of the study area are the
Miocene clayey limestone — marl, claystone and siltstone alternations. Four bore
holes were drilled in the different locations and several test pits were opened to
determine the engineering properties of the area as well as collecting core samples
for the testing at the laboratory. Properties of clayey foundation were investigated
in the landfill area by soil mechanical tests, which were performed in situ during
drilling and in the laboratory on the core samples. According to test results clay is
classified as a moderately stiff — stiff and CH.
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XRF — XRD analyses and loss on ignition experiment were made on the core
samples to determine the mineralogical and geochemical properties of the clayey
units. Foundation material consists of the quartz, calcite, dolomite, plagioclase and
clay minerals. Geotechnical properties and mineralogical composition indicate that
the foundation material is suitable for using as a filling and covering material.

The main problems of the alternatively proposed area are that the area has a
narrow transporting road which is passing through the Dikilitag district also. These
problems will be solved with building an alternative road along the Deligay river
valley or rearrangement of existing road. All geological and geotechnical studies
show that Esenli region (Mersin) and surroundings are suitable for alternative
landfill area with suitable project.
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KAYSERI KENTI YERLESIM ALANININ MUHENDISLiK JEOLOJiSi
OZELLIKLER]

Ergun KARACAN*, Ahmet Turan ARSLAN*, Remzi KILICDAGI**
*Cumhuriyet Universitesi, Jeoloji Miihendisligi Bslimii, 58140 Sivas
**MTA Bolge Madirligu, Sivas

Bu calismada Kayseri kenti yerlesim alani ve yakin gevresindeki kayac ve toprak
zeminlerin jeolojik ve miihendislik jeolojisi &zelliklerinin belirlenmesi ve insaat
uygulamalar agisindan degerlendirilerek ilgili kisi ve kuruluglarin yararlanmalarina
sunumu amaclanmistir.

Galisma kapsaminda once kent sinirlari igerisindeki alanin 1/25.000 6lcekli temel
jeoloji haritasi hazirlanmigtir. Daha sonra jeolojik birimlerden alinan ornekler
lizerinde laboratuvarda indeks ve dayanim deneyleri gerceklestirilmistir. Arazi ve
laboratuvar calismalarindan elde edilen veriler birlikte degerlendirilerek kentin
1/25.000 olgekli kazilabilirlik, arazi kullanimi, edim ve zeminlerin temel olma
kosullarini  belirten miihendislik jeolojisi haritalari hazirlanmistir. Inceleme
alanindaki zeminler toprak ve kayag zeminler olmak lizere iki guruba ayriimistir.
Toprak zeminler allivyon ve yamag molozundan; kayac zeminler ise, kristalize
kiregtasi, kiltasl, silttasi, aglomera, mermer, kirectasi, cakiltasi, kumtasi, bazalt,
golsel kiregtaslari, tiif ve ignimbiritlerden olusmaktadir. Aliivyon genellikle silt ve kil
tane boyundaki malzemelerden olusmakta olup Birlestirilmis Zemin Siniflama
Sistemine gore CH — MH grubunda yer almaktadir. Allivyona ait zeminler sisme
bakimindan “orta-diistik sisme” potansiyeline sahiptirler. Kent icerisindeki kayaclar
genellikle kirikli ve gatlakl bir yapiya sahiptirler. Tek eksenli sitkisma dayanimlarina
gore andezitler, bazaltlar ve ginimbiritler “yiiksek”, aglomera, kirectaslar, golsel
kirectaglar, kumtasi ve gakiltagl “orta”, tiifler ise “gok diisiik” dayanima sahip
kayaglar olarak siniflandinimiglardir.

Kent yerlesim alani ve yakin civarinda yer alan kayaglar RMR kaya kiitle siniflama
sistemine gore “orta — iyi” kaliteli kayaclar olarak tanimlanmislardir. Andezitlerin,
aglomeralarin, bazaltlarin ve kirectaslarinin tek eksenli kaya kitle sikisma
dayanimlari 30.24 MPa, 21.42 MPa, 39.78 MPa ve 12.74 MPa olarak hesaplanmustir.

ENGINEERING GEOLOGY PROPERTIES OF THE SETTLEMENT AREA OF
KAYSERI

This study aims to determine the geological and engineering geological properties
of the rock and soil grounds in the municipality area and its vicinity, and evaluate
these properties in terms of construction applications and the provide the
engineers and related institutions data and information.

The geological map of 1/25.000 scale showing basic geological properties of the

study area was prepared. Index and strength properties of the lithological units
were determined in the laboratory on the samples from the area.
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Based on the evaluation of the field and laboratory data, 1/25.000 scaled
engineering geological maps showing excavation, land use, land slope, and
foundation conditions of the grounds prepared. The grounds in the study area
were groupped as soil and rock grounds. Soil grounds consist of alluvium and slope
wash; where as rock grounds consist of crystallized limestone, claystone, siltstone,
agglomerate, marble, limestone, conglomerate, sandstone, basalt, lacustrine
limestone, tuff and ignimbrite. Alluvium is generally composed of silt and clay and
is in CH — MH group in the Unified Soil Classification System. Alluvium has from
medium to high swelling potential. Rock grounds in the city have generally jointed
and fractured structure. Regarding to the uniaxial compressive strength values
andesite, basalt and ignimbrite “high”, agglomerate, lacustrine limestone,
sandstone and conglomerate have “medium”, and tuff has “very low” strength

The rocks in the municipality area and its vicinity are “fair-good” rocks according to
the RMR rock mass classification system. Uniaxial rock mass compression strength
values and ultimate bearing capacities of the andesite agglomerate, basalt and
limestone are 30.24 MPa, 21.42 MPa, 39.78 MPa ve 12.74 MPa and respectively.
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CANKIRI-GORUM HAVZASININ BATI KENARINDAKI MIYOSEN
TORTULLARININ DEPOLANMA ORTAMLARI VE SURECLERI

L. KARADENIZLi*, G. SEYITOGLU**, G. SARAC*, H.Y. HAKYEMEZ*, N.

KAZANCI***k% S SENY*** D, SAVASCI**
* Maden Tetkik ve Arama Genel MiidirlGga Jeoloji Ettitleri Dairesi, 06520 Ankara
**Ankara Universitesi, Jeoloji Mithendisligi B6limi, 06100, Tandogan Ankara
**x*Gehze Yiiksek Teknoloji Enstitlisti, 41400, Gebze Kocaeli
***xx| ahoratorie de Palaeontologie Museum National d'Histoire Naturelle, 8 rue Buffon, 75005, Paris
Fransa

Gankir-Gorum Havzasinin bati kenarinda Miyosen’den itibaren baglayan genislemeli
tektonik rejiminin Uriinleri olan Kumartas ve Hangili formasyonlari genis bir alanda
(yaklasik 1000 km?) yayilim gésterir. Birbirleri ile diisey ve yanal gegisli olan bu iki
formasyonun tabaninda ve etrafinda Neotetis kenet kusagina 6zgti kayaglar yeralir.
Memeli faunasina (MN3,4,5) gére bu formasyonlarin yasi Erken-Orta Miyosen'dir.
Bu iki formasyon iizerine uyumsuz olarak Geg Miyosen-Pliyosen yash Kizilirmak ve
Bozkir formasyonlari gelir.

Erken-Orta Miyosen yash ve yaklagik 400 m kalinlk sunan bu tortullarda fasiyes
analizi yapilmis ve asagidaki sonuglar elde edilmistir. Kumartas formasyonu
genellikle teknemsi-diizlemsel capraz tabakali kumtaglari, kalin paralel tabakali
cakill kumtagi, tane destekli-tabakali konglomera ve camurtaslarindan olusur.
Hancili formasyonu ise cok farkli fasiyesler sunar; masif konglomera, sari-yesil
renkli iyi boylanmis kumtagi, laminali gamurtagi, gri-organik maddece zengin kiltast,
yesil-gri renkli kiltagi, ostrakodlu kiltagi, ooidli kiregtaglari, marn ve komdirler yeralir.

Yukarida tanimlanan fasiyeslerin diisey ve yanal iliskileri birlikte degerlendirilmesi
ile fasiyes topluluklari olusturulmus ve sonugda depolanma ortamlari belirlenmistir.
Buna gore Kumartas formasyonu kiitle akma katkil orgilti  akarsu, kumlu
menderesli akarsu ve taskin dizligi ortamlarinda depolanmistir. Hangil
formasyonunu olusturan tortullar gol ve gél kiyisi (fan-delta, kiyr yakini barlar)
ortamlarda depolanmistir. Fan-delta tortullan gol kiyisinda su altr ve su usti
kosullarini yansitan fasiyesler icermektedir. Gol iGi fasiyesleri ise golin zaman
icerisinde derinlegtigini, siglastigini géstermektedir.

Cankiri-Corum havzasinin bati kenarinda Erken-Orta Miyosen golii, yar tropikal
iklim ve acik gol kosullarini yansitmaktadir. Gél kiyisinda yiiksek ve disik enerji
kosullarini yansitan karbonatlar ve su alti ve su Gstu kosullarini yansitan kirintili fan-
delta tortullarinin varligi gol seviyesinde degisimlerin oldugunu géstermektedir. Gol
seviyesi degisiminde dusey yonli tektonik hareketler énemli rol oynamistir.
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DEPOSITIONAL ENVIRONMENTS AND PROCESSES OF MIOCENE
SEDIMENTS AT WEST MARGIN OF CANKIRI — CORUM BASIN

Kumartag and Hangilh formations, products of extensional tectonic regime,
deposited during Miocene at western margin of Cankir — GCorum Basin covering
approximately 1000 km?. These two formations, which are passing vertically and
laterally from each other, are uncomformably underlain by Neo — Tethyan suture
zone rocks. According to the mammal fauna (MN 3, 4, 5), ages of the formations
are Early — Middle Miocene. These are overlain by Late Miocene — Pliocene
Kiziirmak and Bozkir formations.

Facies analysis are performed on 400 m thick Miocene deposits and following
results are found. Kumartag formation is generally composed of trough — planar
crossbeded sandstones, thick horizontal bedded pebble sandstones, grain
supported —bedded conglomerate and mudstones. Hangili formation has very
different facieses as fallows massive conglomerate, bedded conglomerate, yellow—
green colored well sorting sandstones, laminated mudstones, grey — organic
matter rich claystones, green — grey colored claystones, ostracode claystones,
oolitic limestones, marls and lignites.

Facies associations are formed with evaluation of vertical and lateral relations of
above defined facieses, and consequently their deposition environments are
determined. According to this, Kumartas formation was deposited at braided with
sediment — gravity flow deposits, sandy meandering river and flood plains
environments. Sediments composing Hangili formation was deposited at lake and
lake margin (fan - delta, near shore bars) environments. Fan — delta sediments are
including facies reflecting subaqueous and subaerial conditions at lake margin.
Lake basin facieses show that the lake become deeper, shallower during the
course of time.

Early — Middle Miocene lake at western margin of Cankiri — Corum basin, was
reflecting the semi — tropical climate and open lake conditions. Presence of
carbonates, demonstrating the high and low energy conditions, and clastics fan —
delta sediments, indicating subaqueous and subaerial conditions, show that lake
level fluctuations are common process in which tectonics play an important role.
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MARMARA DENIZI KUZEY KITA SAHANLIGII_‘!DAKI GEC KUVATERNER
YASLI SEDIMANLARIN YUKSEK
AYIRIMLI SIG SISMIK VERILERLE YORUMLANMASI

Hatice KARAKILGIK*, Ulvi Can UNLUGENG*, Mahmut OKYAR**
*Cukurova Universitesi, Jeoloji Boliimii, 01330, Balcall Adana
**Orta Dodu Teknik Universitesi, Deniz Bilimleri Enstitlist, Erdemli Mersin

Marmara Denizi'nin Silivri-Ahirkapi agiklarinda (Istanbul) yer alan inceleme alanina
ait tek kanalli analog si§ sismik veriler, Dz.K.K. Seyir, Hidrografi ve Osinografi
Dairesi Bagkanligindan (SHOD) elde edilmistir* inceleme alaninda, yaklasik 100 m
derinlige kadar olan bir alanin si§ deniz jeofizigi ve jeolojisini incelemek amaciyla,
K-G dogrultulu 73 hat ve D-B dogrultulu 14 hat olan, ¢6ziim giicu yliksek si§ sismik
yansima verileri  kullanilmistir.  Sismik yansima verilerinin elde edilmesinde,
UNIBOOM sismik yansima sistemi kullaniimis olup, bolgenin sismik stratigrafisi ve
yapisal unsurlar  degerlendirilmistir.  Holosen (Flandriyen)  transregresyonu
nedeniyle olusan sediman kalinliklar belirlenerek, sedimanlarin kalinlik haritas! ve
deniz tabani (batimetri) haritasi hazirlanmis ve bblgenin deniz jeolojisi ve
Kuvaterner evrimini agiklanmaya caligiimistir.

Inceleme alaninda geng cokel kalinhginin yogun oldugu yerler kiyi kesimleridir.
Kiyllarda yer alan daha kaba taneli malzeme, derin ve enerjisi daha az olan ortama
dogru daha inceli taneli gokellere gecis yapmaktadir. Bakirkdy-Ahirkapi aciklarinda
silt, camurlu kum ve kum litolojisi hakimdir. Daha bati kesimlerdeki Blylkcekmece-
Ktigikgekmece agiklarinda ise, kumlu camur ve gamur birimlerine gecilmektedir.
Geng cokel birimler, tabanda yer alan temel kaya birimler iizerinde uyumsuzdurlar.
Sismik stratigrafik yorumlamalar sonucunda, arastirmasahasinda dort farkl: ¢okel
serisi ayirt edilmistir. Holosen transgresyonu esanasinda depolanan bu ¢okel serileri
akustik temel lzerinde uyumsuz olarak uzanmaktadirlar. Genel olarak, arastirma
sahasininin batimetrisi, dalga, akinti, paleotopografya ve tektonik etkilerin altinda
kalan sedimantasyon dinamigi ile yakindan iliskilidir. Ozellikle, selfte gozlemlenen
ani egim degisimleri, taban topografyasinin fay ve/veya fay sistemleri tarafinda
kontrol edildigini agiklamaktadir. Hazirlanan batimetri haritasinda, inceleme alaninin
giineyindeki Ambarli-Yedikule arasinda yaklasik D-B uzanimli bir faylanmanin varhgi
saptanmistir. Yesilkdy-Ambarli arasinda yaklasik 30 metre derinlikte sig bir dizlik
bulunmaktadir. Bu si§ dizligiin biiyiik bir olasiikla normal bir faylanma ile
olustugu diistintiimektedir. Ayrica Batimetri haritasinda genelde inceleme alaninin
dogu ve bati kismlarinda konturlarin siklastigi goriiliir ki burada faylanma etkisiyle
olusumun rolt buyiiktiir.
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SHALLOW SEISMIC DATA SUPPORTED INTERPRETATION OF LATE
QUATERNARY SEDIMENTS AT THE
NORTHERN CONTINENTAL OFFSHORE OF THE MARMARA SEA

Single channeled analogue shallow seismic data belongs to investigated area,
which takes place in between Silivri-Ahirkapi offshore (Istanbul) area, have been
collected from Turkish Naval Forces, Department of Navigation, Hydrography and
Oceanography (SHOD).

73 N-S and 14 E-W trending high resolution shallow seismic reflection data were
used in order to explore the shallow marine geophysical and geological properties
of the area up to approximately 100 m depth. Seismic reflection data, which was
handled by using UNIBOOM seismic reflection system, were used in order to
evaluate the seismic stratigraphy and the structural elements in the area. By using
the determined sediment thickness, formed due to Holocene (Flandrian)
transgression, the thickness map of the sediments and bathymetry map were
prepared and accordingly marine geology and Quaternary evolution of the area
have been tried to explain.The intensive young sediment thickness is take place at
the coastal area in the study area.

The coarser grained sediments at the coastal area pass through to the deeper part
where the grains are getting fine and the energy is lower. Silt, muddy sand and
sand units are dominant around Bakirkdy-Ahirkapi. However, to the western part of
this area it passes to sandy mud and mud units around Biylikgekmece-
Kiiciikcekmece. Young sediments rest unconformably on the basement rock units.
Four different sediment series were distinguished after the seismic stratigraphical
interpretation in the area. These sediment series, deposited during Holocene
transgression, rest unconformably on the acoustic basement. The bathymetry of
the study area has a close relelation with sedimentation dynamics, tectonics, wave,
flow, palaeotopography. Particularly, sudden dip changes determined at the shelf
might have been formed in response to fault and/or fault systems that controls the
bottom topography. Approximately, E-W trending faulting was observed on the
prepared bathymetry map of the area between Ambarli-Yedikule to the south of
investigated area. There is a flat surface observed at the 30 meter depth between
Yesilkdy and Ambarli . It is thought that this flat surface was likely formed due to a
normal faulting. Moreover, presence of the contours, where to be close together to
the east and west of the bathymetry map points the hollows, might have been
formed due to faulting.
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ADIYAMAN BOLGESINDE KARABOGAZ FORMASYONUNUN KAYNAK KAYA
POTANSIYELI

Orhan KAVAK
Dicle Universitesi, Maden Miihendisligi Bolimii, Diyarbakir

Glineydogu Anadolu Bolgesinin kuzey-kuzeybati kesiminde iiretilen petroliin kaynak
kayasina yonelik galismalar Ust Kretase yasl Karabogaz formasyonunun belirli bir
potansiyele sahip oldugunu gostermistir. Cogun genel amagl ve bélgesel Slcekte
ele alinan bu galismalarda yeterli ayrinti bulunmamaktadir.

Bu calismada Adiyaman yéresinde 1000 km? Sik  bir alanda Karabogaz
formasyonunun  kaynak kaya potansiyelinin ayrintii  olarak saptanmasi
amaclanmigtir.  Bu amag dogrultusunda, yoredeki petrol sistemine ait unsurlar,
jeolojik galismalar ve 150 kuyu verisinin derlenmesi ile degerlendirilmistir.
Degerlendirme sonucu 14 kuyu segilmis ve bu kuyularda kesilmis Karabogaz
formasyonundan 46 érnek degisik jeokimyasal analizler yardimiyla incelenmistir.

Analiz sonuglari Toplam Organik Karbon miktarinin % 0.82 - %7.29 arasinda,
organik madde tiriiniin TIP II ve II/III arasinda degisimler sundugunu; organik
maddenin orta olgun-olgun oldugunu gostermisti.  Bu degisimlerin calisma
alanindaki dagiimi; Karabogaz formasyonunun genel olarak bir self ortaminda self
ici kiiglik havzalar olarak tanimlanabilecek ve cevresine gére biraz daha derin ve
korumali olan bir ortamda ¢okeldigini gostermistir. Self alanindaki bu kaynak kaya
olusumu, Karabogaz formasyonunun organik fasiyesine ait parametreler ve birimde
fosfatin yaygin olarak bulunusu vasitasiyla desteklenen “ upwelling “ sonucu
gergeklesmis olmalidir.
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SOURCE ROCK POTENTIAL OF KARABOGAZ FORMATION IN ADIYAMAN
REGION

Studies on source rocks of petroleum produced in the north-northwestern part of
the South East Anatolia have shown that the Karabogaz formation of Upper
Cretaceous age has an important petroleum potential. These studies, however,
were not detailed enough and were carried out with general aims on regional
scales.

This study aimed to determine source rock potential of Karabogaz formation in a
1000 km* area in the Adiyaman Region. With this aim, elements of the petroleum
system of the region were evaluated by geological studies, compiling of 150 well
data. As a result, 14 well were chosen and 46 samples were examined by
geochemical methods.

The result of analysis indicates that total organic carbon varies between 0.82-7.29
%, type of organic matter ranges from Type II to II/III and the organic matter is
marginaly mature-mature. Distribution of variations within the study area points
out that the Karabogaz formation was deposited in general in a shelf area and in
small, restricted slightly deeper basins in this intra-shelf environment. Source rock
formation in. a shelf environment was possible as characteristics a result of
“upwelling” which is supported by organic facies of the Karabodaz formation and
widespread occurrence of phosphate within the unit.
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ELAZIG CIVARINDA YUZEYLENEN MERMERLERIN, MUNZUR
KIRECTASLARI OLDUGUNA DAIR YENI GOZLEM VE BULGULAR

Ali KAYA

Pamukkale Universitesi, Jeoloji Muhendisligi BolimU, 20017, Kinikli Denizli

Birim makroskobik olarak beyaz, krem renkli, kalin, masif kristalize kirectas!
goriniimiinde olup mikroskobik olarak da tamamen iri kalsit kristallerinden
olusmus, deformasyon ikizleri gésteren granoblastik dokulu kristalize kirectas! veya
mermerdir. Birgok aragtirmac tarafindan Permo-Triyas yash “Keban Metamorfitleri”
veya “Kontak metamorfik mermer” olarak adlanmistir. Birimin ylizeylemeleri
Keban'in (Elazi§) kuzeydogusundan Pertek’in (Tunceli) kuzeydogusuna kadar
kesintisiz olarak izlenebilir. Elazi§ ilinin yakin bati ve giineyindeki Kekik Tepe,
Kizildag, Tepekdy ve Meryem Dagi ile Baskil (Elazi§) ilgesinin dogusunda ise
birbirleriyle baglantisiz, klipler halindedir.

Kristalize kiregtaglarinin (veya mermerler) Ulupinar kéyii (Keban-Elazig) yakin
KD'sunda Geg Kretase yaglh ada yayi riinii olan Elazi§ Magmatitleri'nin kuvarsli
diyorit Uyesi ile dokanagi intriiziftir. Bununla beraber, batidaki Keban
Metamorfitlerinin metakirintillarla temsil olunan Ge¢ Triyas yash Delimehmet
Formasyonu (zerinde ise tektonik iligkili olarak bulunmaktadir. Bu dokanakta
birimin ilksel tabakalanmasi korunmus olup_bindirme diizlemi 35° ‘lik bir egimle
KD'ya dogrudur. Bindirme dokanaginda milonitik, bresik bir zon gelismistir. Kuvarsh
diyoritlerle intriizif dokanakl bulunan birimin kontaginda metamorfizma meydana
gelmistir. Kuvarsh  diyorit  intriizyonunun  sicakidindan kaynaklanan
metamorfizmayla kontaktaki kristalize kiregtaslari yeniden kristallenmislerdir.

Elazig yakin civarindaki diger yiizeylemelerde ise kristalize kirectaslari, Elazig
Magmatitleri'nin bazalt, andezit, proklastitler ve bunlari kesen dasitler iizerinde
kokstiz olarak bulunmaktadir. Ancak bu yiizeylemelerde Ulupingr koyu
ylizeylemesinden farkli olarak, volkanik intriizyonlarin sicakliklarinin daha diisiik
olmasindan dolay! kristalize kiregtasi birimindeki hem kalsit kristalleri daha kiiciik
kalmistir, hem de tabakalanma gibi ilksel yapilar yer yer korunabilmistir. Bu
yuzeylemelerdeki mermerin dokanaga yakin taban seviyelerinde yaklasik KD'dan
GB'ya dogru siriiklenmeyi isaret eden asimetrik kivimlar gézlemlenmistir. Birimin,
inceleme alaninin kuzeyi ve kuzeydogusunda gok genis yiizeylemeler sunan kalin
ve kesintisiz bir karbonat serisinden olusmug Geg Triyas—Kampaniyen yash “Munzur
Kiregtaglan” ile benzerlikleri cok dikkat cekicidir. Ayrica, kristalize kirectaslarinin
ylzeylendigi biitiin kliplerin sadece masif karbonatlardan olusmasi ve Keban
Metamorfitlerinin diger formasyon ve iyelerine ait hi¢ bir birimin gozlenmeyisi,
bunlarin Keban Metamorfitleri'ne ait olamayacagini gésterir.

Bu verilerin 15191 altinda, Elazi§, Keban ve Pertek civarlarinda yuzeylenen

mermerlerin, inceleme alaninin daha kuzeyindeki Munzur Kirectaslarinin Geg
Kampaniyen—Erken Maestrihtiyen zaman araliginda giineye dogru hem Keban
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Metamorfitleri hem de Elazi§ Magmatitleri iizerine tektonik dilimler halinde
itimesiyle olugmus tektonik Klipler oldugu one siiriilebilir.

NEW OBSERVATIONS AND DATA ON THE MARBLES AROUND ELAZIG
THAT ARE, IN FACT, THE MUNZUR LIMESTONES

The unit is macroscopically represented by white, light gray, thick, massive
limestones. Microscopically, it is granoblastic textured cristallized limestone or
marble showing deformation twins which consist of large calcite crystals. It has
been called as Permo-Trassic aged “Keban Metamorphites” or “Contact
Metamorphic Marbles” by several workers. The outcrop of unit is continiously
traced from northeast of Keban (Elazi§) to northeast of Pertek (Tunceli). It is in the
form of clips independent of each other in the Kekik Mountain, Kizildag, Tepekoy
and Meryem Mountain located at the near west and south of Elazig and in the east
of Baskil (Elazig).

Cristallized limestones (or marbles) are intrusive-contacted on the quartz-diorite
member of the Elazi§ Magmatics which are products of Late Cretaceous aged
island arc in the near NE of Ulupinar village (Keban-Elazig). In addition, it
tectonically set on the Late Triassic aged Delimehmet Formation represented by
metadetrials of the Keban metamorphites in the just west of this place. In this
contact, primary beddind of the unit is preserved and overthrust plane is toward
NE with a dip of 35°. In the contact a brecciaous, mylonitic zone is developed. The
intrusive contacted unit with quartz-diorite is metamorphozed. . The crystallized
limestones in the contact is recrystallized by the heat of quartz-diorite intrusion.

The crystallized limestones in other crops around Elazi§ are found on, without
roots, basalts, andesites, pyroclatics of the Elazig Magmatics and dykes cutting
these rocks. But in the these outcrops, different from those in Ulupinar village,
both calcite crystals in the crystallized limestones reminded smaller and primary
structures such as bedding were preserved due to lower temperature of volcanism.
Asimetric folds marking movement from approximately NE to SW are observed in
the bottom levels of marble near contact in this outcrops.

It is nortworthy that both this unit and Late Triassic-Campanian aged the Munzur
Limestones composing of thick and continuous carbonate sequence and widely
autcropping in the N and NE of the unit are similar. In addition, Formation of only
massive carbonate in whole clips where crystallized limestones outcrops and lack
of all other units of the Keban Metamorphites show that it cannot be related to
the Keban Metamorphites.

By the light of these data, it can be proposed that the marbles outcropping around
Elazig, Keban and Pertek are clips which formed by overthrusting of the Munzur
Limestones in the north of study area as tectonic-segment through east during
Late campanian-Early Maastrichtian period.
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ISIKLI GOLU (GIVRIL-DENiZLi) KUZEYINDEKI METASEDIMENTER
KAYALARIN YAPISAL ANALIZI VE TEKTONiGi

_ Ali KAYA
Pamukkale Universitesi, Jeoloji Miihendisligi Béliimi, 20017, Kinikli Denizli

Inceleme alaninda biri otokton Menderes Masif’i, digeri allokton Likya naplari olmak
uzere iki metamorfik formasyon yiizeylenmektedir. Her iki formasyon da diisiik
derecede metamorfize olmuslardir. Menderes Masifi ince-orta katmanl kristalize
kiregtaslarindan olugan Kampaniyen—Maestrihtiyen yagl Goémce Formasyonu'yla
Likya naplari ise metakinntililardan olusmug Ust Triyas-Liyas yash Karaova
Formasyonu'yla temsil olunur. Karaova Formasyonu Likya naplarinin kuzeydeki
uzantisi olup Menderes Masifi'nin &rtii kayalarindan olan Gémce Formasyonu
lizerinde tektonik olarak durmaktadir.

Calisma alaninin dogusunda metamorfize olmamis daha genc otokton birimler de
vardir. Bunlar yaglidan gence dogru; pelajik kiregtaslarindan olusan Paleosen yasli
Sirsir Formasyonu, mikritik kiregtaslarindan meydana gelen Eosen vyash Yuva
Formasyonu ve gdlsel kiregtaglariyla temsil olunan Pliyosen “yasl Gaglayan
Formasyonu'dur. Caglayan Formasyonu, Pliyosen grabenlesmesi ile iliskili olarak
yaklagik KD-GB dogrultulu bir gokiintli havzasinda gelismistir.

Arazide, sistematik olarak &lglilebilef mesoskopik Glgekteki diizlemsel ve cizgisel
yapilarin istatistiksel degerlendirilmesiyle su sonuglar elde edilmistir: Goémce
Formasyonu ile Karaova Formasyonu’nun tabakalanma ve yapraklanma diizlemleri
arasindaki uyumsuziuk ortaya konulmustur. Karaova Formasyonu’nun birbirini
Usteleyen en az g plastik deformasyon fazi (F1, F2 ve F3) gegirdigi tesbit
edilmigtir. Bunlardan F1 kivrim eksen izlerinin gidisi yaklasik D-B dogrultuludur.
F2’'nin  yaklagik KB-GD ve F3‘lnki ise vyaklasik B dogrultuludur. Gomce
Formasyonu'na ait kristalize kiregtaglarinda gelismis catlaklari olusturan basing
gerilmesinin dogrultusu KKB-GGD'dur. Inceleme alanindaki ana kirik sistemlerini
olusturan blok-faylanma tektonigi, Bati Anadolu'nun neotektonik gelisimiyle
iliskilidir. Bu kirik sistemleri, deformasyonun en son fazi olan kiriklanma evresinde
(F4) olugmuglardir. Pliyosen grabenlesmesi ile iliskili olarak gelismis olan yaklasik
KD-GB dogrultulu, ortalama egimleri 70° civarindaki normal fay takimlari, inceleme
alaninin daha giineyindeki Civril Grabeni tarafindan kesilmislerdir. Civril Grabeni,
Givril-Igikl gokint havzasinin kuzey kenarini sinirlayan yaklagik D-B dogrultulu
olup Kuvaterner grabenlesmesi ile iliskili olarak gelismistir.

STRUCTURAL ANALYSIS AND TECTONICS OF METASEDIMENTARY ROCKS
AT THE NORTH OF ISIKLI LAKE (CIVRIL-DENIZLI)

Two types of metamorphic rocks, autochthonous the Menderes Massif and
allochthonous the Lycian nappes, outcrops in the study area. Both formations are
lower metamorphozed. The Menderes Massif is represented by Campanian-
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Maastrichtian aged Gomce Formation composing of thin-medium bedded
crystallized limestones, and the Lycian nappes by Upper Triassic-Lias aged Karaova
Formation composing of metadetrials. The Karaova Formation, continuity of the
Lycian nappes at north, is tectonically set on the Gomce Formation, being cover
rocks of the menderes Massif.

Unmetamorphozed younger autochthonous units are also present at the east of
study area. From older to younger, these are Palaeocene aged Sirsir Formation
consisting of pelagic limestones, Eocene aged Yuva Formation consisting of
micriticlimestones and Pliocene aged Caglayan Formation consisting of lacustrine
limestones. An approximately NE-SW trending collapse-basin was formed py
Pliocene graben forming events.

By the staticial evolution of mesoscopic scaled linear and planar structures
measured systematically at the field, the following results have been obtained. A
disconformity between beddig and cleavage planes of the Gomce Formation and
Karaova Formation has been determined. At least three plastic deformation phases
(F1, F2 and F3) superimposed of the Karaova Formation has been determined.
Trending of fold axis trace are about NE-SW for F1, F2 for NW-SE and for F3 E-W.
Trending of pressure strain NNW-SSE which forms cracks in the crystallized
limestones of Goémce Formation. Block-faulting tectonics forming main crack
system in the study area is related to neotectonic evoluation of Western Anatolia.
These crack systems were formed in the latest cracking phase period. Normal fault
group resulted from Pliocene graben forming event and having average 70° dip
and NE-SW trending is cut by the Givril Graben in the south of study area. Civril
Graben which is bordering north of Givril-Isikli collapse-basin is E-W directed and
developed by Quaternary graben forming event.
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ELAZIG (D TURKIYE) MAASTRIHTIYEN VE AKITANIYEN'INDE
OMPHALOCYCLUS MACROPORUS (LAMARCK) VE LEPIDOCYCLINA
CINSINDE OLAGAN DISI FORMLAR

) Meral KAYA
Firat Universitesi, Jeoloji Miihendisligi Bolumd, 23119 Elazi§

Bu calismada, Elazi§’in batisi ve glineybatisinda ylzeyleyen Harami Formasyonu
(Ust Kretase) ve Alibonca Formasyonu (Alt Miyosen)'nda Omphalocyclus
macroporus (LAMARCK) ve Lepidocyclina cinsinin  makrosferik formlarinda
polivalans (teratolojik fertler) ve olagan disi sizogonik treme gozlenmistir.

Omphalocyclus  macroporus LAMARCK ve Lepidocyclina cinsine ait aksiyal
kesitlerde, makrosferik embriyondaki sekil dedisimi ve yeni bir makrosferik
embriyonu olusturacak tomurcuklanmanin baslangici belirlenmistir. Tirkiye'de ilk
kez bu calismada, Omphalocyclus macroporus (LAMARCK) ve Lepidocyclina
cinsinde polivalans (teratolojik fertler) saptanmistir. Biyolojik agidan olagan disi
sizogonik iireme asamasinda fosillesmis bireyler, foraminiferlerin biyolojik-genetik
ozellikleri ile iliskilidir. Olagan disi polivalans bireyler ise, sizogonik tireme stresince
hakim olan ekolojik sartlarin bir sonucunda olusmustur.

THE UNUSUAL FORMS IN OMPHALOCYCLUS MACROPORUS (LAMARCK)
AND LEPIDOCYCLINA GENUS FROM THE MAASTRICHTIAN AND
AQUITANIAN OF ELAZIG (EASTERN TURKEY)

In this study, a megalospheric individual of Omphalocyclus macroporus (LAMARCK)
and Lepidocyclina genus having polyvalance (teratological individuals) and unusual
schizogonic reproduction were described from the Harami Formation (Upper
Cretaceous) and the Alibonca Formation (Lower Miocene) outcropping at W and
SW of Elazig.

The beginning of bud being a new megalospheric embryo and the division of
parental embryo and change of the form of megalospheric embryo in axial sections
of Omphalocyclus macroporus (LAMARCK) and Lepidocyclina genus are described.
In Turkey, polyvalance (teratologic individuals) of Omphalocyclus macroporus
(LAMARCK) and Lepidocyclina genus has been firstly reported in this study.
Unusual schizogonic reproduction are related to biological-genetic features of
foraminifera genera. Unusual forms:of. polyvalance appear to have been the result
of ecological conditions during reproduction of a schizogonic parent.
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IZMIT KORFEZI'NIN DOGUSU, ADAPAZARI, SAKARYA DELTASI VE
GEVRELERI GEGC KUVATERNER (HOLOSEN) COKELLERININ GZELLIKLER]

I Erdal KEREY*, Engin MERIC*, Atike NAZIK**, Cemal TUNOGLU***,
Niyazi AVSAR**, Seving KAPAN-YESILYURT**** Funda AKGUN*****,
Musa ULUDAG****** Nugin AGASI******* Muyrat TIRAS*,

Esra CIL*, Serkan AKKIRAZ****%

*Istanbul Universitesi, Jeoloji Mithendisligi Bélimii, 34850, Avcilar istanbul
**Cukurova Universitesi, Jeoloji Miihendisligi Bolimti, 01330, Balcali Adana
***Hacettepe Universitesi, Jeoloji Miihendisligi Bslamii, 06532, Beytepe Ankara
*#¥*Onsekiz Mart Universitesi, Jeoloji Miihendisligi Bolima, Terzioglu Kampusii, 17100 Canakkale
rexkkDokuz Eylil Universitesi, Jeoloji Mithendisligi Boliimd, 35100, Bornova Izmir
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HAkscRR* Altyapr Temel Mihendisligi T.ve Tic. Ltd. $ti., Abide-i Hirriyet C. No: 165/4, 80260 Sigli
Istanbul

Bu calisma, Holosen yagl cokeller iginde gergeklestirilmis olan karotlu sondaijlarin
sedimentolojik ve paleontolojik 6zelliklerinin incelenmesi amaciyla yapilmistir.

Aragtirma, Sakarya Nehri eski yataginin yayilim alani ve Sakarya Nehri Deltasi’ndan
derlenen 86 6rnegin ayrintili calisiimasina dayanir. Izmit Kérfezi dogusunda yeralan
SK-3, SK-4 sondajlari ile Adapazari Ovasindaki MU-1, MU-2 ve S-1 sondajlari
sedimentolojik yonden eski nehir ve eski toprak istifi; MS-562B sondaji ise deltaik
GOkel istifini kapsar. Paleontolojik ydnden ise sadece Izmit Kérfezi
kuzeydogusundaki sondaj 6rneklerinde denizel ortami simgeleyen farkli foraminifer,
ostrakod, pelesipod ile gastropod cins ve tiirleri belirlenmistir. Diger karot
orneklerinde ise tatlisu ortamini karakterize eden ostrakodlar ile pelesipod ve
gastropodlar saptanmistir.

Adapazari cevresi sondajlarindan elde edilen polen diyagraminda Erken Holosen
(~11.300 BP yil)'de 6zellikle Chenopodiaceae ve Compositae’li yiiksek otsul polen
ylzdesi ve Pinus ile Quercus varligi gozlenmektedir. Polen spektra ~8.500 yildan
~3.000 yil 6ncesine kadar, bitki értiistiniin agik karasal alandan, agacsil polen artigi
ile mese, cam. kayin, koknar, ihlamur, kestane, giirgen, findik ve karaadac'tan
olusan karigik ormana olan gelismesini belirtir. Erken Holosen'deki agac tiirleri az
nemli-serin bir iklimi tanimlayabilir. Orta Holosen'de ise Erken Holosen’deki iklim,
yerini Castaneadnin varligi ile de destekienen nemli-serin bir iklime birakr.

Deltaik ortamda higbir foraminifer tiiriiniin gézlenmemis olmasi, delta tipinin fluvial
delta oldugunun bir gostergesidir. Orta Pleyistosen’de Sakarya Nehri ile baglantili
olan Izmit Korfezi'nin Geg Holosen'de batiya cekildigi saptanmugtir. Ayrica, sondaj
yerleri kotlar dikkate alindiginda degisik derinliklerde, birbirinden cok farkli sayisal
yaslarin elde edilmis olmasi (11.300-3.780 BP yil) bu bélgede Holosen boyunca
tektonizmanin etkin oldugunu kanitlar.
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THE ASPECTS OF THE LATE QUATERNARY (HOLOCENE) SETTING BELONG
TO THE EASTERN GULF OF IZMIT, ADAPAZARI, THE DELTA OF SAKARYA
AND THEIR ENVIRONMENT'S

This sedimentological and paleontological work is on core samples that belong to
the setting of Holocene in the area.

This work is based on 86 samples that relating to the river of Sakarya and its
secondary paleobedding sets. Briefly the work is sedimentologically includes
several drillings which are placed in the eastern part of Gulf of Izmit and called
SK-3, SK-4 and in the plain of Adapazari called MU-1, MU-2 and S-1. Notice that
last drillings (Mu-1, Mu-2 and S-1) are sedimentologically paleoriver and paleosoil
settings but MS-562B setting is a deltaic setting. On the other hand from the
paleontological way there are some different foramienifers, ostracods, pelecypods
and gastropods genera and types representing the marinal environment are seen
only in the northeastern part of the Gulf of Izmit. In the other core samples include
ostracods, pelecypods and gastropods that represent freshwater.

According to Adapazari pollen diagram in the northwest of Turkey, during the Early
Holocene (~11.300 BP years) high herbaceous pollen percentages of particularly
Chenopodiaceae and Compositae, and Pinus and Quercus are present. Pollen
spectra indicate that vegetation progressed from open landscape with increase in
arboreal pollen occuring ~8.500 BP years to mixed forest comprising oak, pine,
beech, fir, linden, chesnut, hornbeam, hazel-nut and elm until around ~3.000 BP
years, but steppe vegetation did not completely disappeared. The tree species in
the Early Holocene may characterize the subhumid-cool climate. In the Middle
Holocene this period was replaced by the humid-cool climatie, represented by
Castanea.

In here any foraminifers have not been recorded in the deltaic environment. This
why it show that the delta represent a fluvial deltaic environment. In addition we
consider that Sakarya River had a connection with the Gulf of Izmit in the Middle
Pleistocene . But, in the Late Holocene the Gulf of Izmit moved to west. Moreover,
when we take note the core and their altitudes we recognized that they contain
lots of different numerical aged (11.000-3.780 BP years) sediment belonging to the
different levels of the sediments. This why it can be said that there is a tectonic
activity anog to Holocene.
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ARMUTALANI (MARMARIS-MUGLA) BELDESININ YERLESIM ALANININ
JEOTEKNIK DEGERLENDIRMESi

M.Y. KOCA, H. SOZBILIR, C.KINCAL

Dokuz Eyliil Universitesi, Jeoloji Mithendisligi Béliimi, 35100, Bornova izmir

Armutalani’nin - (Marmaris-Mugla) vyeraldigi aliivyon duzligunin etrafi graben
faylaryla sinirlanmigtir. Altivyon diizliigiiniin altinda Armutalani melanjina ait ¢ortlii
radyolaritler ve yesil renkli spilitik volkanitler yeralmaktadirlar. Gec Kretase yasli
Armutalani melanji radyolarit ve spilitik volkanitlerden olusan bir matriks ve bu
matriks igerisinde yiizer konumda olan platform tipi karbonat kayalarindan
olusmustur. Bu galigmanin amaci, Armutalani beldesinin yerlesimi icin uygun,
onlemli ve uygun olmayan alanlarinin sinirlarinin belirlenmesidir. Bu amaca yonelik
olarak, inceleme alaninin 20 paftalik 1/1000 Glgekli miihendislik jeolojisi haritalar:
hazirlanmigtir. Ayrica, jeoteknik sondajlardan elde edilen Standart Penetrasyon Test
verileri  sivilagma  riski  degerlendiriimeleri ve tagima gicii hesaplar icin
kullanilmigtir. Diger yandan, kiitle hareketi riski tasiyan ve yiiksek topografik egim
degerine sahip alanlar (0’(—2 %36 ) belirlenmis ve miihendislik jeolojisi haritalari
tzerine isaretlenmistir. Bu galismalar zerine, uygun / uygun olmayan ve onlemli
alanlarin degerlendirilmesi yapilmistir. Bu kapsamda, Armutalan yerlesim alan
yerlesime uygunluk agisindan ¢ bolgeye aynimistir.

GEOTECHNICAL ASSESSMENT OF THE ARMUTALANI SETTLEMENT AREA
(MARMARIS-MUGLA)

The Armutalani Municipality Settlement Area which is located mainly on aluvial-
plain, is limited by graben faults all around. Radiolarities interbedded with chert
and green coloured ultrabasic rocks belonging to the Armutalani melange underlies
the alluvial-plain. The Armutalani melange is composed of a radiolarite and spilitic
volcanic matrix and blocks of platform type carbonate rocks floating in this matrix.
The age of the melange is Upper Cretaceous. Geological and geotechnical studies
were carried out to determine suitable, provisional and unsuitable areas for
settlement in Armutalani (Marmaris). For this purpose, 1/1000 scaled engineering
geological maps of the study area consisted of 20 sheets were prepared. In
addition, borehole drillings were made at 25 locations and Standart Penetration
Tests were carried out in the geotechnical boreholes for bearing capacity
calculations and liquefaction risk assessments of the ground. Risky areas for mass
movements and high angled topographic areas ((),t. 2 %36 ) were determined and
recorded on the engineering geological maps. Based on these studies; the
Armutalani settlement area were divided into three zones provisional, suitable and
unsuitable areas for settlement purposes.
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“KARAR SAYISI” — ND, _ o
YERALTI KAYA YAPILARINDA JEOTEKNIK DEGERLENDIRMELER ICIN
YENI BIR YONTEM

Mehmet Dinger Koksal
Sakarya Universitesi, Esentepe Kampusu, Mihendislik Fakultesi, 54187 Adapazan

Yeraltt Kaya Miihendislik Yapilarinda o©nlem, islem ve ydntemde en uygun
segimlerin  yapilmasini saglamak amaciyla yeni bir karar verme yaklasimi
tasarlanmis ve Istanbul Metrosu’nun bir kesimi igin denenmistir.

Yapilabilirlik Projesi, Kesin Proje, Uygulama Projesi ve Yapim Asamalarinda
kullanilabilecek sekilde olusturulan yontemde, Miihendislik Jeolojisi, Jeomekanik,
Jeoteknik ve Jeoteknoloji disiplinlerine ait toplam 112 adet veri kullanilmistir. Her
veri, 1 ile 10 arasinda olumsuzdan olumluya dogru dedisen bir derecelendirme ve
kriter gruplarindan olusur. Her Disiplinin, sdzkonusu proje asamalarindaki énemi
birbirinden farklidir.

Yontem, Yeralti Kaya Yapisinin tek bir noktasina, belirli bir kesimine, ya da
tamamina, sozii edilen agamalardan herhangibiri sirasinda, Oncesinde ya da
sonrasinda uygulanabilir. Hesaplamalar, gok basit aritmetik islemlerden olusur.
Bulunan esitlikler yardimiyla, kararlar geriye ya da ileriye doniik olarak
coziimlenebilmektedir. Bdylece miihendis, simdi ve gelecek igin en uygun kararlari
alabilecek, gegmiste aldiklarini da yorumlayabilecektir. Biitiin bu siireci denetleyen
etmen, 4 disiplin ve 4 asama igin onerilen N EG, N GM, N GT, N GTY degerlerinin
isbirliginde, Karar Sayisi (Nd) olarak tanimlanmistir.

“DETERMINATIVE NUMBER"”, ND
A NEW METHODOLOGY FOR
GEOTECHNICAL ASSESMENT FCR UNDERGROND ROCK STRUCTURES

In this study, a new approach to optimise measures, operations and methods in
Underground Rock Engineering Structures is introduced, and tested on a section of
Istanbul Metro Project.

This approach can be applied to the Project stages of Feasibility, Detail,
Applicaton and Construction. A total of 112 data from the disciplines of
Engineering Geology, Geomechanics, Geotechnics and Geotechnology are used in
this method. Each datum, consists of a grading between one to ten, from negative
to positive, and various criteria. The importance of each discipline in the above
mentioned project stages are different from each other.
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This method can be applied on an underground rock structure at one point, on a
part of a section, or on the whole during, before or after any of the above stages.
In this method, simple arithmetic operations are used for calculation. Back and
forth assessments and analyses are made possible by using the given simple
equations. In this way, the Engineer shall be able to reach the optimum
determination for the present status and the future in addition to the evaluation of
the past decisions. The overall controlling factor for these actions with the
contribution of N EG, N GM, N GT, N GTY is called the determinative Number

(Nd).

162



55. Tiirkiye Jeoloji Kurultay!
55t Geological Congress of Turkey

MAFiK ANKLAVDA "PAPATYA” GORUNUMLU DOKUNUN METAZOMATIK
(?) GELiSiMi: DOGU PONTIDLERDE FELSIK-MAFIK MAGMA ARASINDAKI
ETKiLESIME BiR ORNEK, ISPIR-ERZURUM, TURKIYE

Hasan KOLAYLI, Mehmet ARSLAN, Bilent YALCINALP, Hakan CAVGA
Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Bolimi, 61080 Trabzon

Magmatik kayaclar icerisindeki anklavlar veya felsik-mafik magma arasindaki
etkilesimler yillardan beri petrologlarin ilgisini gekmektedir. Ancak felsik ve mafik
ergiyikler arasinda beklenen hibridlesme son derece sinirh olmakta ve daha sonra
gelisen metazomatik oluguklar  santimetreden metre Olgegine  kadar
degisebilmektedir. Paleo-yay nitelikli Dogu Pontidlerde degisik bilesim, boyut ve
yasta sokulumlar mevcuttur. Genelde I-tipi, kalkalkalen, volkanik yay ganitoyidi
karakterindeki bu intriizyonlar, felsik-mafik magma etkilesimini gdsteren pekgok
ozellik sunarlar. Bu calismada, Basmahalle kdyi (Camlikaya-Ispir, Erzurum)
civarindaki monzogranitler icerisindeki mafik anklavlarda gelismis “papatya”
goriinimlii dokunun mineralojik, petrografik ézellikleri ortaya gikariimig ve olusumu
irdelenmistir.

inceleme alaninda, en yash birim Ust Kretase yash Gaglayan Formasyonu olup,
andezit-bazalt ve bunlarin piroklastitlerinden olusur. Bunlar Ust Kretase-Alt Tersiyer
yaslh Marselavat Granodiyoriti, Asniyor Monzograniti ve Halkalitag Q-Monzodiyoriti
tarafindan kesilmistir. Asniyor Monzograniti degisik boyutta mafik anklavlar
icermekte olup, bunlardan biri mercek geklinde (150x25 m) KKB-GGD
dogrultusunda uzanmaktadir.

Mafik anklavda gozlenen “Papatya” gpriinimli nodiiller kiresel veya elipsoidal
olup, kayacin rastgele kesilebilecek biitiin yiizeylerinde gorilirler. Makroskopik
olarak merkezde koyu yesil ve bunu gevreleyen beyaz renkli iki elipsoitten olusan
bu nodiiller 3-4 cm capinda olup, nodiil ara uzakliklar degigkendir. Anklavin dis
kontagindan i kismina dogru mineralojik-petrografik degisimler mevcut olup,
baslica 3 ana zon belirlenmigtir. A Zonu: 2-4 m genigliginde olup, “papatya”
goriiniimlii nodiillerin goriilmedigi en dis zondur. Kayacin ilksel dokusunu tespit
etmek imkansizdir. Bol klorit, serisit, epidot ve tremolitin bulundugu bu zon tedrici
olarak B zonuna gegis gosterir. B Zonu: “Papatya” gériniimli noddllerin cok seyrek
oldugu (5-100 nodiil/m?) 3-5 m genislidinde bir zondur. Kayacin ilksel dokusu
ender olarak goriilir. Nadiren g6zlenebilen doku ince taneli porfirik ve yer yer
poikilitiktir. Bol klorit, tremolit, serizit, epidot icerir. C Zonu: Anklavin merkezinde,
8-12 m genisliginde bir zondur. “Papatya” gérunimli nodiller oldukca siktir (100-
1000 nodiil/m?). Nodiilleri cevreleyen matriks ve noddllerin cekirdegi koyu yesil
renklidir. Cekirdek, kalinti piroksen ve hornblend ile yogun tremolit ve kloritten
olusup, beyaz renkli genelde ginsal konumlu plajiyoklaslarla  gevrelenir.
Plajiyoklaslar son derece ayrismis olup, serisit, kil, hidrogranat ve nadiren epidot ve
pumpellite viicut vermistir. Nodlleri gevreleyen matriksde, taneli ve poikilitik olan
ilksel kayac dokusu nadiren goriiliir. Matriksde plajiyoklas, piroksen, hornblend,
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biyotit, muskovit, zoisit, sfen yaninda bol miktarda tremolit, klorit, serisit, daha az
oranda hidrogranat, epidot ve pumpellit ile opak mineral mevcuttur.

Inceleme alaninda bulunan daha kiigik boyutlardaki mafik anklavlarda da
“papatya” gorlinimli nodiiller yer yer gézlenmektedir. “Papatya” gériiniimlii nodil
iceren mafik anklavlar, monzogranitik bir ana-kaya (host-rock) igerisinde
bulunurlar. Pembe-beyaz renkli, yazi ve monzonitik dokulu ana-kaya, oligoklas
(%30), ortoklas(%35), kuvars (%25), biyotit, mikroklin, pertit, ikincil olarak serisit,
epidot, klorit ve tali zirkon igerir. Nodilli mafik anklav, yer yer 1-3 m kalinliginda
kuvarsga zengin mikrogranitoid-biyotitli mikrotonalit ile kesiimektedir.

METASOMATIC (?) DEVELOPMENT OF “DAISY”-LIKE TEXTURE IN MAFIC
ENCLAVE: AN EXAMPLE TO INTERACTION BETWEEN FELSIC AND MAFIC
MAGMAS FROM EASTERN PONTIDES, ISPIR-ERZURUM, TURKEY

In intrusive rocks, enclaves or interactions between mafic and felsic magmas have
attracted petrologist for many years. However, expected hybridization between
contrasted felsic and mafic melts is very limited and late metasomatic occurrences
vary at a centimetre to meter scale. As a Paleo-arc, the Eastern Pontides is
characterized by widespread intrusions of varying composition, size and age.
Generally, these intrusions have I-type, calcalkaline, volcanic arc granitoid
characteristics and show many features of mafic-felsic magma interactions. In this
study around Bagmabhalle village (Gamlikaya-Ispir, Erzurum), “daisy”-like texture
developed in mafic enclaves within monzogranite is investigated in terms of
mineralogy and petrography, and its formation was discussed.

In the studied area, the oldest unit is Late Cretaceous aged Caglayan Formation,
consisting of andesite, basalt and their pyroclastics. This unit is cross-cut by Late
Cretaceous-Lower Tertiary aged Marselavat Granodiorite, Asniyor Monzogranite
and Halkalitag Q-Monzodiorite. The Asniyor Monzogranite contains varying size of
mafic enclaves, and one of these enclaves lies NNW-SSE direction as a lens-shaped
(150x25 m).

"Daisy”-like nodules observed in mafic enclave are spherical or ellipsoidal in shape,
and are seen in all faces of the rock. Macroscopically, nodules contain two
ellipsoidal envelopes as dark green in centre and surrounding white coloured outer
part. Nodules are 3-4 cm in diameter and inter-nodule distance varies. Enclave
may be divided into there zones from outer contact to inner zone based on
mineralogical and petrographical characteristics. Zone A: is the outer zone in 2-4
m. width and has no “daisy”-like nodules. The primary texture of the rock is
impossibly seen. This zone contains abundant chlorite, sericite, epidote and
tremolite, and passes gradually to Zone B. Zone B: is in 3-5 m. width and has
sparsely (5-100 nodule/m?) “daisy”-like nodules. The primary texture of the rock
is rarely observed as fine-grained porphyric and locally poikilitic. This zone includes
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abundant chlorite, tremolite, sericite and epidote. Zone C: is in 8-10 m. width,
located at the centre of the enclave. “Daisy”-like nodules are very common (100-
1000 nodule/m?). Matrix surrounding the nodules and the centre of the nodules
are dark green in colour. The centre consists of relict pyroxene and hornblende
with abundant tremolite and chlorite, and rimmed by white coloured plagioclase in
radiating position. Plagioclases are heavily altered into sericite, clay, hydro-garnet,
rare epidote and pumpellyite. Granuler and poikilitic primary texture is rarely seen
in matrix surrounding the nodules. Matrix contains abundant tremolite, chlorite and
sericite as well as plagioclase, pyroxene, hornblende, biotite, muscovite, zoisite,
sphene, hydro-garnet, epidote, pumpellyite.

“Daisy"-like nodules are also observed in small-sized other mafic enclaves in the
studied area. Mafic enclaves including “daisy”-like nodules are within monzogranitic
host rock. Pink-white coloured, graphic and monzonitic textured this host rock
contains oligoclase (30%), orthoclase (35%), quartz (25%), biotite, microcline,
perthite, secondary sericite, epidote and chlorite, accessory zircon. Mafic enclave
having nodules is cut by locally 1-3 m thick, quartz-rich microgranitoid to biotite
microtonalite.
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' YAHYALI YORESI (KAYSERI) KARBONAT YANKAYAGLI PB-ZN
CEVHERLESMELERININ KUKURT IZOTOPLARI INCELEMESI

Osman KOPTAGEL*, Ahmet EFE*, Ulvi ULUSOY**, Anthony E. FALLICK***
*Cumhuriyet Universitesi, Jeoloji Miihendisligi Bolimd, 58140 Sivas
**xCumhuriyet Universitesi, Fen-Edebiyat Fakiltesi, Kimya Bolimd, 58140 Sivas
***Scottish Universities, Research and Reactor Centre, East Kilbride, G75 OQF, iskocya

Toros kusaginin Yahyali (Kayseri) kesiminde Ust Devoniyen — Alt Kretase yas
araliginda cesitli ozelliklerde. karbonatl kayaglar yer almaktadir. Bu kayaglar
icerisinde cok sayida Pb-Zn cevherlesmesi bulunmaktadir. Yahyali yoresinde yer
alan ve incelenme olanad bulunabilmis cevherlesmelerden 1 tanesi (Goynik
Cevherlesmesi) Agcasar Koyl yakininda, 16 tanesi (Kizilocak, Kursunluocak,
Denizovasl Ana Kuyu, Yeni Ocak, Yarma 1, Yarma 2, Celaldagi Anakuyu, Celaldag
Desandre, Gakilpinar, Kopristt, Tekke, Tirbelstl, Karniyarikdere, Koyistd,
Havadan and Kantarbeli) Denizovasi-Havadan K®oyleri civarinda, diger 1
cevherlesme ise (Sucati Cevherlesmesi) Yahyali ilgesinin gilineyinde yer almaktadir.
Bunlardan Goyniik Cevherlesmesi Ust Permiyen yash Zindandere Formasyonu ile
Alt-Orta Triyas yash Kiigiiksu Formasyonu dokunaginda, Denizovasi Koyl
yakinlarindaki cevherlesmelerden 2 tanesi Ust Permiyen vyash Zindandere
Formasyonu ve diger 14 cevherlesme Alt Jura — Alt Kretase yasl Uzunkoltepe
Kirectasi birimi igerisinde, Yahyali giineyinde yer alan cevherlesme ise Ust
Devoniyen — Ust Permiyen yash Siyah Aladag Formasyonu icerisinde yer
almaktadir.

Yahyali yoresindeki Pb-Zn cevherlesmeleri gogunlukla faylanmalar ile iliskili olup,
sadece 2 cevherlesme (Goynilk ve Celaldag Desandre) yan kayaclar ile uyumlu
gozitkmektedir. Cevherlesmeler 6nemli miktarda karbonatlagmig / siilfatlagmiglardir.

Mikroskopik incelemelere gdre cevherlesmelerin  parajenezinde simitsonit, seruzit,
anglezit, goétit, lepidokrozit, galenit, sfalerit, pirit, markazit, kovellin, Ag-siilfo tuzlar
gibi cevher mineralleri ile kalsit, dolomit ve kuvars gibi gang minerallerinin
bulundugu saptanmustir.

Bu calisma kapsaminda Yahyali yoresi Pb-Zn cevherlesmelerinden 6 tanesine ait
toplam 60 galenit drneginde kiikiirt izotoplar incelemesi yapiimistir. Bunlardan,
Goyniik Cevherlesmesini temsil eden &rneklerin (n=14) 5*'S degerleri —0,5 ile 0,9
(ortalama 0,22), Celaldagi Desandre Cevherlesmesini temsil eden &rneklerin
(n=15) §*S degerlerinin 7,9 ile 10,9 (ortalama 9,25), Demircilik Cevherlesmesini
temsil eden érneklerin (n=8) &*'S degerlerinin 8,0 ile 12,2 (ortalama 10,69), Tekke
Cevherlesmesini temsil eden o&rneklerin (n=7) 5%'S degerlerinin 8,9 ile 12,4
(ortalama 10,81), Havadan Cevherlesmesini temsil eden Grneklerin (n=8) 5%s
degerlerinin 8,1 ile 15,1 (ortalama 11,48) ve Sucati Cevherlesmesini temsil eden
rneklerin (n=8) 8*'S degerlerinin —3,7 ile —4,7 (ortalama —4,24) arasinda degistigi
gorulmustdar.
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Bulgular ve literatlir bilgileri birlikte degerlendirildiginde, Demircilik, Tekke,
Havadan ve Celaldag Desandre cevherlesmelerindeki galenitlerin olusumunda
deniz suyu kokenli kikiirtin, Géyniuk ve Sucati cevherlesmelerinde ise farkl
kaynaklardan tiiremis kiikiirt izotoplarinin karigiminin etkin olabilecegi sonucuna
ulasiimistir.

SULFUR ISOTOPE STUDY OF THE CARBONATE-HOSTED PB-ZN
MINERALIZATIONS IN YAHYALI (KAYSERI) REGION

Carbonate rocks with various features take place in the region of Yahyal (Kayseri)
of Taurus belt in Upper Devonian-Lower Cretaceous ages. Many Pb-Zn
mineralization are seen in this region. The interest of this study are the 18
mineralizations of the region; 1 is from near Adcasar Village (Goynlk
Mineralization), 16 are from around Denizovasi and Havadan Villages (Kizilocak,
Kursunluocak, Denizovasi Ana Kuyu, Yeni Ocak, Yarma 1, Yarma 2, Celaldag:
Anakuyu, Celaldagi Desandre, Gakilpinar, Kopriilistl, Tekke, Turbeulstd,
Karniyarikdere, Kdyiistli, Havadan and Kantarbeli Mineralizations), and 1 is from
South of Yahyali Town (Sucati mineralization). The mineralizations are situated in
the formations with various ages from those, the Goyniik Mineralization is in the
contact of Upper Permian Zindandere and Lower-Middle Triassic Kigliksu
Formations, the Celaldagi Anakauyu and Celaldag Desandre mineralizations of the
Denizovasi-Havadan region are in the Upper Permian Zindandere Formation, the
other 14 mineralizations of the region are in the Lower Jurassic-Lower Cretaceous
Uzunkoltepe Limestone unit, the Sugati Mineralization is in Upper Devonian-Upper
Permian Siyah Aladag Formation.

Whilst the most of Pb-Zn mineralizations are related to the foults, only 2
mineralizations (Goyniik and Celaldag Desandre) are concordant with the wall
rocks. All mineralizations are mostly carbonatized/sulphatized.

Microscopic findings showed that the paragenesis of the mineralizations is
smithsonite, cerusite, anglesite, goethite, lepidocrocite, galena, sphalerite, pyrite,
marcasite, covellite, Ag - sulpho salts as ore minerals, and calcite, dolomite and
quartz as gangue minerals.

In this study, 60 galena samples representing 6 Pb-Zn mineralizations of the
Yahyali region were analysed for sulfur isotopes. The mean values of &**S for the
samples are 0.22 ranging from -0.5 and 0.9 (n=14) from Goyniik Mineralization,
9.25 ranging from 7.9 and 10.9 (n=15) from Celaldag Desandre, 10.69 ranging
from 8.0 and 12.2 (n=8) from Demircilik Mineralization, 10.81 ranging from 8.9
and 12.4 (n=7) from Tekke Mineralization, 11.48 ranging from 8.1 and 15.1 (n=8)
from Havadan Mineralization, and -4.24 ranging from 3.7 and —4.7 (n=8) for the
samples from Sugati Mineralization.
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On the base of the findings and literature knowledge, it could be concluded that
the sulfur in galena of the Demircilik, Tekke, Havadan and Celaldagi Desandre
Mineralizations are originated from sea water, whilst the sulfur in galena of the
Goyniik and Sugati mineralizations are originated from the mixture of different

sources.
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MENDERES MASiFi, ODEMiS-KiRAZ ASMASIFi DOGU’'SUNDA DERBENT
YORESINDE YER ALAN GRANITiK VE LOKOKRATIK ORTOGNAYSLARIN
JEOLOJiSI VE JEOKRONOLOJiSi: PAN-AFRIKAN VE TRIYASIiK
MAGMATIK AKTIVITELER

_ O.Ersin KORALAY, 0.0zcan DORA
Dokuz Eyliil Universitesi, Jeoloji Miihendisligi B&limii, 35100, Bornova Izmir

Menderes Masifinin, Odemis-Kiraz Asmasifi dogusunda yer alan Derbent
bolgesindeki kaya istifi nap yiginlarindan meydana gelmektedir. Derbent gevresinde
gozlenen kaya istifi dort nap paketinden yapilidir. Pan-Afrikan temele ait birimler,
kendi icerisinde gelisen bindirmeler yoluyla, alttan Uste alt, orta ve Ust nap
paketlerinden olusturmaktadir. Paleozoyik-Mesozoyik ortii serilerinden meydana
gelen en Ustte yer alan nap paketi tektonik bir dokanakla Pan-Afrikan temele ait
st nap paketini lstlemektedir. Bununla beraber, tipik nap yapisi sunan Menderes
Masifi'nin metamorfik kayalari, metamorfik olmayan ofiyolitik kayalar tarafindan da
tektonik olarak listlenmektedir.

Ortognayslarin granitik ilksel kayalari metapelit ve fillitlerden meydana gelen Pan-
Afrikan temel icerisine sokulum yapmislardir. Ayrica, Pan-Afrikan temel kayalari ve
Paleozoyik seriler, l6kokratik ortognayslarin granitik ilksel kayalar tarafindan da
kesilmektedir. Elde edilen jeolojik veriler her iki ortognaysin granitik kdkenli ve
cevre kaya ile ilksel intriizif dokanaklara sahip olduklarini gdéstermektedir.
Jeokimyasal bilesim Pan-Afrikan ortognayslarin ilksel magmatiklerinin kalkalkalen,
peralumino, S-tip, sin- ve/veya post-tektonik granit ve granodiyoritler olduklarina
isaret etmektedir. Lokokratik ortognayslardan elde edilen jeokimyasal veriler ise,
bunlarin kitasal kabuktan tireme, S-tip, peralumino ve kalkalkalen karakterli
granitler oldugunu gostermektedir.

Pan-Afrikan ortognayslardan analiz edilen zircon popllasyonlarinin dizgin
magmatik zonlanmali ve tipik magmatik 6zsekilli zirkonlardan olustuklart SEM ve CL
fotograflari ile saptanmistir. Bu gibi Ozsekilli tanelerden elde edilen 561.5+1.8 ve
570.5+2.2 my'lik *Pb/?®Pb yaslari, ortognayslarin ilksel kayalarinin sokulum
yaslari olarak yorumlanmistir. Jeolojik ve jeokronolojik veriler bu ortognayslarin
granitik ilksel kayalarinin Pan-Afrikan orojenezi ile iligkili ylksek dereceli bir
metamorfizmay! izleyen evrede sokulum yaptiklarini gostermektedir.

Lokokratik ortognayslardan elde edilen ve SEM ve CL galismalariyla tipik magmatik
morfolojiye sahip ve dzsekilli olduklari saptanan zirkon tanelerinden “’Pb/**°Pb tek
zirkon evaporasyon yontemiyle yaslar elde edilmistir. Bu yontemle, Ug l6kokratik
ortognays ornegi ortalama 241.1+5.2 ve 245.7+4.6 my yaslari vermigtir. Jeolojik
ve jeokronolojik veriler I6kokratik ortognayslarin ilksel kayalarinin Pan-Afrikan temel
ve Paleozoyik yash orti serileri icerisine sokulum yaptigini géstermektedir. Erken
Triyas'ta meydana gelen bu olay olasilikla Paleotetis'in kapanmasiyla baglantilidir.
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GEOLOGY AND GEOCHRONOLOGY OF GRANITIC AND LEUCOCRATIC
ORTHOGNEISSES IN THE DERBENT AREA, EASTERN PART OF ODEMIS-
KiRAZ SUBMASSIF, MENDERES MASSIF: PAN-AFRICAN AND TRIASSIC

MAGMATIC ACTIVITIES

The rock succession of the Derbent area, in the eastern part of the Odemis-Kiraz
Submassif of the Menderes Massif is made up of nappe stack. The rock succession
of metamorphic series can be divided into four nappe units. In ascending order,
the lower, middle and upper nappe units are represented by internal imbrication of
the Pan-African basement series. The uppermost nappe units belonging to the
Paleozoic-Mesozoic cover series rests tectonically upon the upper nappe units of
the Pan-African basement. Furtheremore, these metamorphic rocks of the
Menderes Massif displaying typical nappe structure, also tectonically overlain by
unmetamorphosed ophiolitic rocks.

Pan-African basement series consisting of metapelites and phyllites were intruded
by the granitic protoliths of orthogneisses. Furthermore, the Pan-African basement
rocks and the Paleozoic cover series were also intruded by the granitic precurser of
leucocratic orthogneisses. The geological evidences prove the granitic origin of
these both orthogneisses. They show original intrusive contact relationship with
the country rocks. Geochemical compositions indicate that the protoliths of Pan-
African orthogneisses were calc-alkaline, peraluminous, S-type, syn- to post-
tectonic granites and granodiorites. Geochemical data also reveal that the crustully
derived leucocratic orthogneisses were peraluminous, S-type granites with calc-
alkaline affinity.

The SEM and CL photomicrographs demonstrate that the analysed zircon
populations in Pan-African orthogneisses have distinct magmatic zoning and typical
igneous morphology. The “’Pb/*®Pb ages of 561.5+1.8 and 570.5+2.2 Ma are
interpreted as the intrusion ages of protoliths of the Pan-African orthogneiss. The
geological and geochronological data suggest that the granitic protoliths of these
orthogneisses were emplaced in a period following a high grade metamorphic
event related to the Pan-African orogeny.

Zircon grains of leucocratic orthogneisses which are identified as euhedral crystals
with typical igneous morphology by SEM and CL studies were dated by the single
zircon 2Pb/?Pb evaporation method. Single zircon dating of three leucocratic
orthogneiss samples yielded mean ages of 234.9+5.8, 241.1+5.2 and 245.7£4.6
Ma. The geological and geochronological evidence indicate that the leucocratic
orthogneisses were intruded into the Pan-African basement and Paleozoic cover
series during the Early Triassic time most probably related to the closure of
Paleotethys.
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SiVAS-DiVRiGi BOLGESI SKARN TiPi DEMIR OKSIT YATAKLARINA FE-
OKSIT-CU-AU (OLYMPIC DAM TIPI) PERSPEKTIFINDEN YENI BIR BAKIS

_ Ilkay KUSCU, Gkhan DEMIRELA, Erkan YILMAZER
Nigde Universitesi, Aksaray Miih. Fak. Jeoloji Miihendisligi Bélimii, 68100 Aksaray

Fe-oksit-Cu-Fe-REE (Olympic Dam tipi, Avustralya) yataklar oldukca belirgin bir
alterasyon siireciyle iliskili, diisiik-Ti icerikli ancak manyetit ve hematit gibi demir
oksitlerce zengin yataklardir. Ancak fosfat grubu minerallerce (apatit ve REE
fosfatlar), Cu-Fe-siilfidlerce fakir, ve fazla yaygin olmayan Cu-Au-Ag ve Co
icerikleri bulunur. Buna ek olarak yaygin sodik ve potassik alterasyon ve porfiri,
masif siilfid ve skarn yataklarina gore yiiksek REE miktarlari bu yataklarin ortak
ozellikleri olarak goze carpmaktadir. Proksimal (pliitona yakin) ve daha derin
kesimlerde cogunlukla sodik (albit+skapolit+horblend) yan kayag alterasyonuyla
birlikte erken manyetit+apatit cevherlesmeleri, distal (uzak) ve sig kesimlerde ise
sodik alterasyonu ornatarak gelisen hidrolitik-potassik veya serizitik alterasyonla
birlikte ge¢ hematit+Cu-Fe-siilfidleri+REE cevherlesmeleri gozlenmektedir. Geg
alterasyon hematit+Cu-Fe-siilfidleri+tREE cevherlesmeleri gogunlukla yapisal
kontrollii, bres bacalari veya diatremler iginde gozlenir. Bu galisma Fe-oksit-Cu-Au
yatak tiirintn Divrigi bolgesinde yer alan demir oksit yataklariyla kargilastirimasiyla
ilgilidir. Kargilastirmada, cok iyi bilinen ve Fe-oksit-Cu-Au yataklarina has alkali
metazomatizma, mineralogy, geg evre sulfid cevherlesmesi, plitonik kayaglarin
tektonik ortami ve yapisal kontrol gibi karakteristik 6zellikleri kullaniimigtir.

Fe-oksit-Cu-Au yataklarinin Tirkiye'deki varliklari konusunda galismalar Divrigi
bolgesinde ilk kez bu makalenin yazarlar tarafindan baglatilmistir. Son iki yilda
Divrigi (Sivas) bélgesinde yapilan jeolojik galismalar, A-B-kafa cevherlesmelerinin
yaygin alkali metazomatizma ve alterasyon gegirmig plitonik kayaglar iginde
bulundugunu géstermektedir. Metazomatizmanin ilk evresi sodik-kalsik alterasyonla
ilgilidir. Bu evreyi daha geg ve/veya sig potassik alterasyon evresi izler. Sodik-kalsik
alterasyonun Grinleri potassik alterasyon uirnleri tarafindan silinir veya
maskelenir. Bu gdzlemler, daha 6nce pirometazomatik, fels, kalk-skarn veya skarn
olarak bilinen A-B-kafa cevherlesmelerinin alterasyon (riinleri ve cevherlesme
stilleri bakimindan, Fe-oksit-Cu-Au tiirli cevherlesmeler olabilece@ini gosterir. A-
kafa cevherlesmeleri K-feldispat ve filogopitge zengin yan kayaclar iginde skapolit
ve skapolit-granat zonlarini ornatarak yerlesen masifi manyetit cevherlesmeler
olarak bulunur. B-kafa cevherlesmeleri martitlesmis manyetit, limonitlesme,
silislesme ve siilfid cevherlesmelerini igerir ve geg-evre alterasyon Urinleri olarak
degerlendirilir. Bunlar bres bacasi ya da diatrem olarak adlandrilabilecek huni sekilli
ve yapisal kontrollii kesimlerde gozlenir. Bresik zon yakinlarindaki granitoyidler
yaygin serizitlesmeye ugramistir. Kolloform barit olugumlari 6zellikle bregik kiregtag
ve serizitlesmis kayag dokanaklari boyunca gézlenir.

Tirkiye'de Fe-oksit-Cu-Au yatak tiirline benzer yataklar heniiz tanimlanmamig
olmasina ragmen, Divrigi bélgesinde yer alan demir oksit cevherlesmelerindeki
yaygin alkali metazomatizma ve cevherlesmelerle alkali metazomatizma arasindaki
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iliskiler, okist ve slilfid mineralojisi, B-kafa cevher kiitlesinin morfolojisi ve dagilimi,
bu bolgede yer alan cevherlesmelerin Fe-oksit-Cu-Au yataklarina benzer
ozelliklerinin oldugunu gostermektedir. Bu nedenle, bu yataklar “Fe-oksit-Cu-Au
yataklan” olarak tekrar tanimlanmaldir. Bu tlr yataklar altin ve bakir agisindan
znegin oldugu igin bu bélgenin altin ve bakir acisindan degerlendirilmesi ve arama
programlari bu potansiyeli arastirmaya yonelik olarak yeniden diizenlenmelidir.

A NEW FE-OXIDE-CU-AU (OLYMPIC DAM TYPE) PERSPECTIVE TO SKARN
TYPE IRON OXIDE MINERALIZATION IN SIVAS-DIVRIGI REGION

The Fe-oxide-Cu-Au deposits are characterized by large masses of Ti-poor Fe
oxides related to pervasive alteration processes such as magnetite or hematite.
However, they are phosphate (apatite, REE phosphates), Cu-Fe sulfide, and
sporadic Au, U, Ag, and Co mineral poor deposits. Besides, they are characterized
by pervasive sodic and potassic alteration, and higher abundances of REE
compared to porphyry and skarn types. Proximal and deeper mineralization
consists of early magnetite + apatite rocks commonly with abundant sodic (albite
+ scapolite + hornblende) wall-rock alteration. Superimposed or distal
mineralization consists of late-stage hematite + Cu-Fe sulfides + REE minerals with
hydrolytic &+ potassic alteration. Late-stage hematite + Cu-Fe sulfides + REE
mineralization is found within a structurally controlled breccia pipes or diatremes.
This study deals with the comparison of the Fe-oxide-Cu-Au deposits with those of
Fe-oxide mineralizations in Divrigi region. In doing so, well-known alkaline
metasomatism, mineralogy, late stage sulfide mineralization, tectonic setting of
plutonic rocks and structural control characteristics unique to Fe-oxide-Cu-Au
deposits were used.

The studies in recognition of Fe-oxide-Cu-Au deposit type in Turkey was initiated
by the authors of this paper. The investigations carried out on the Divrigi (Sivas)
region have revealed that A-B-kafa mineralizations occur in metasomatic plutonic
rocks that were experienced an extensive and pervasive alkaline metasomatism.
The early stage of metasomatism is related to sodic-calcic alteration. This stage is
followed by a late and/or shallower potassic alteration. The products of sodic-calcic
alteration is superimposed by products of potassic alteration. Therefore, the
alteration products and style of mineralization suggest that the deposits long
known as pyrometasomatic, fels, calc-skarn and skarn might be of Fe-oxide-Cu-Au
type. The A-kafa mineralizations occur as massive magnetite mineralizations
hosted by a K-feldspar and phlogopite-rich zone superimposing scapolite-garnet
zone. B-kafa mineralizations consist of martitized magnetite, limonitization,
silicification, and sulfide mineralizations, and are regarded as late-stage alteration
products. These are observed in a structurally controlled and funnel shaped
settings that might be regarded as breccia pipes or diatremes. The granitoids
close to brecciated zone is characterized by extensive sericitization. Colloform
barite formations develop particularly along contacts between brecciated limestone
and sericitized rocks.
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Although, the examples to the similar deposit types have not been recognized yet
in Turkey, pervasive alkaline metasomatism and relationships between mineralizing
events and alkaline metasomatism, the oxide and sulfide mineralogy, morphology
and distribution of the the iron oxide deposits in and around the Divrigi (Sivas)
suggest that it shows characteristics similar to Fe-oxide-Cu-Au deposits. Therefore,
they could be re-defined as Fe-oxide-Cu-Au type mineralizations on the basis of
alteration pattern and mineralization styles. It is also proposed that these deposits
have gold and copper potential, and the exploration programs should be re-
designed so as to inveastigte this potential.
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KUZCA-YENIKOY-ALAKILISE (SUTCULER-ISPARTA) DOLAYINDAKI
TERRA-ROSSALARIN TUGLA KIREMIT TOPRAGI OLARAK
KULLANILABILIRLIGININ ARASTIRILMASI

_ Mustafa KUSCU, Sehnaz TAY
Suleyman Demirel Universitesi, Jeoloji Miihendisligi B&lim, 32260, Ginlr Isparta

Bu galismada Kuzca-Yenikdy-Alakilise (Sitgliler-Isparta) dolayindaki terra-rossalarin
tugla kiremit topradi olarak kullanilabilirligi arastinimistir. Calisma alaninda bulunan
terra-rossalar genel olarak Mesozoyik yash karbonatlarla sinirlanmis ¢okiinti
alanlarinda yeralmaktadir ve bu karbonatlarin alterasyonlari sonucunda tiiredikleri
disiintlmektedir. Agik kahverengi, kirmizi renklerde gozlenen terra-rossalarin tugla
kiremit topradi olarak kullanilabilirligini ortaya koymak amaciyla killerin mineralojisi,
kimyasal bilesimi ve teknolojik 6zellikleri incelenmistir. Bu incelemeler sonucunda
Alakilise terra - rossalarinin % 3.6 * si, Kuzca terra — rossalrinin % 3.92' si, Yenikoy
terra — rossalarinin ise % 18.76" si 0.2 mm’ den biyiik tane boyuna sahip iken 3
mm’ den biylik tane boyuna rastlanmamistir. XRD sonuglarina goére calisma
alaninda bulunan killer icerisinde Kuvars, Illit ve Mikroklin mineralleri
saptanmugtir.Killerin kimyasal analiz sonuglarina gére CaCO; miktar Alakilise terra
— rossalan igin % 0.45, Kuzca terra — rossalan igin % 1.41, Yenikdy terra —
rossalari igin % 1.30 olarak belirlenmistir. MgCO; miktan ise Alakilise terra -
rossalari igin % 2.43, Kuzca terra — rossalari igin % 2.04, Yenikoy terra — rossalar
icin % 2.21" dir. Killer 900° C' de kirmizi rengini almaktadir. Kuruma kiiciilmesi
degerleri Alakilise terra — rossalar icin % 7.82, Kuzca terra — rossalan igin %
11.54, Yenikoy terra — rossalari igin % 10 olarak, pisme kiicliimesi dederleri ise
Alakilise terra — rossalari igin % 14, Kuzca terra — rossalari igin % 2.61, Yenikoy
terra — rossalari icin % 3.71 olarak belirlenmistir. Su emme miktari Alakilise terra —
rossalarinad %19, Kuzca terra — rossalarinda % 14.84, Yenikoy terra — rossalarinda
ise % 15.35 olarak bulunmustur. Killerin sertligi 2-3 arasindadir. Bu sonuclara gore
terra — rossalarin TS 4790’ a uygun oldudu ve tugla kiremit toptedi olarak
kullanilabilecedi sonucuna variimistir. Calisma alaninda bulunan killerin toplam
muhtemel rezervi 81.114.000 ton olarak belirlenmistir.

INVESTIGATION, ON THE USE OF TERRA-ROSSAS AS TILE-BRICK
MATERIAL FROM KUZCA-YENIKOY-ALAKILISE (SUTCULER-ISPARTA)
VICINITY

In this study, terra-rossas around Kuzca-Yenikoy-Alakilise were investigated for
their using as brick-tile material. Terra-rossas usually occur in the dissolved and
collapsed area which is limited by Mesozoic aged carbonate rocks. And they are
thought to be formed by alteration of carbonate rocks. Mineralogic, chemical
composition and technological properties of light brown and red terra-rossas were
determined. The grain size in the terra-rossas of 3.6 percent of Alakilise, 3.92
percent of Kuzca and 18.76 percent of Yenikdy is bigger than 0.2 mm and they do
not include more than 3 mm grain size. XRD results show that terra-rossas contain
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quartz, illite and microcline minerals. According to chemical analysis results of
clays, Alakilise, Kuzca and Yenikdy regions contain 0.45, 1.41 and 1.30 percent
CaCO; and 2.43, 2.04 and 2.21 percent MgCO; respectively. Terra-rossas change
to red colour in 900 °C. Values of shrinkage of driying are 7.82, 11.54 and 10
percent for clays of Alakilise-Kuzca and Yenikdy respectively. Values of shrinkage
of firing were determined as 14, 2.61 and 3.71 percent for Alakilise, Kuzca and
Yenikdy terra-rossas. Water adsorbtion were found as 19, 14.84 and 15.35 percent
for Alakilise, Kuzca and Yenikdy regions. Hardnes of brick and tiles are between 2-
3. According to indicated above results, terra-rossas can be used as brick and tile
soil and are suitable material for TS 4790. In the study area, possible total reserve
of terra-rossas are accounted as 81.114.000 tons.
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ASAGI COBANISA (MANISA-TURGUTLU) YORESINDEKi YENI
PLEISTOSEN MEMELI FAUNASI

Serdar MAYDA _
Ege Universitesi, Tabiat Tarihi Uygulama ve Arastirma Merkezi, 35100, Bornova izmir

Izmir-Turgutlu-Manisa karayolu boyunca uzanan kum ocaklarinda memeli
fosillerinin varhg cok oOnceden beri bilinmektedir. Ancak, bu konu ile ilgili
yayinlanmig bir galigma yoktur. Manisa ili Turgutlu ilgesine bagh Asagr Cobanisa
kéyl ve gevresindeki kum ocaklarinda ilk defa Pleistosen (geg Villafransiyen) yasli
makro memeli faunasi bulunmustur.

Galisma alaninda geg Senozoyik tortul olusuklar, altta, gélsel bir topluluk ve
uyumsuz olarak Ustleyen Turgutlu formasyonundan olusur. Golsel kaya toplulugu
altta baglica aliivyal yelpaze olusugu olan kizil kahveremgimsi, zayif peklesmis
cakiltagi birimi ve izerine uyumlu olarak gelen grimsi, iyi peklesmis karbonat
biriminden yapilidir. Turgutlu formasyonu egemen kahverengimsi, zayif peklesmis
kumtagi, ince cakiltaslari ve koyu yesilimsi yersel camurkayasi arakatkilarindan
yapilidir. Fosiller formasyonun kumtasi ve gamurkayalarindan derlenmistir.

Asagi Cobanisa faunasi, Proboscidea (Mammuthus meridionalis (NESTI, 1825),
Anancus arvernensis (CROIZET & JOBERT, 1828), Perissodactyla (Equus sp.) ve
Artiodactyla (Sivatherium sp. ve Cervidae indet) takimina ait bilesenlerden olusur.
Sivatherium ilk kez bu galismada tanimlanmistir.

Faunal elementler gevre kum ocaklarindan bulunmus olan fosillerle
karsilastinlmistir. Faunaya erken-orta Pleistosen yasi éngérillmiistiir.

Asagi Gobanisa faunasi Plio-Pleistosen yash Eskisehir-Yukar — Sogiitonii;
Olivola, Tasso,Fernata (italya); Pyrgos, Sésklo, Dafnerd, Vdlax (Yunanistan) ve
Venta Micena (Ispanya) faunalari ile korele edilebilir.

NEW PLEISTOCENE MAMMALIAN FAUNA FROM ASAGI COBANISA
(MANISA-TURGUTLU)

The presence of macro mammalian fossils in the sand pits situated along the
Izmir-Turgutlu-Manisa highway has been known for a long time. However, there
has not been any published data. In this study, a Pleistocene (late Villafranchian)
macro mammalian fauna is introduced for the first time.

The late Cenozoic sedimentary succession in the study area is made up, in
ascending order, of a lacustrine assemblage and the unconformably overlying
Turgutlu formation. The lacustrine assemblage consists of a basal, reddish brown,
poorly indurated conglomerate unit of alluvial-fan origin, and a carbonate unit
which overlies the conglomerate unit conformably. The Turgutlu formation consists
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primarily of sand and fine-gravel, and less commonly interclasting mudrocks. The
formation is an axial fluvial deposits, and comprises the sand pits in the Izmir-
Turgutlu areas.

Macro mammalian fossils include Proboscidea (Mammuthus meridionalis (NESTI,
1825), Anancus arvernensis (CROIZET & JOBERT, 1828), Perissodactyla (Equus
sp.) and Artiodactyla (Sivatherium sp. and Cervidae indet) and Sivatherium which
is defined for the first time.

Comparison with similar fossil groups found in the nearby areas suggest an early to
middle Pleistocene age for the faunal assemblage of the study area. Asadi
Cobanisa fauna is the correlative of Eskisehir-Yukar Sogiitoni; Olivola, Tasso,
Fernata (Italy) ; Pyrgos, Sésklo, Dafnerd, Volax (Greece) and Venta Micena
(Spain) faunas.
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SAROS KORFEZI'NiN (KUZEY EGE DENizI) GUNCEL BENTIK VE
PLANKTiK FORAMINIFERLERI ILE GOKEL DAGILIMI

Engin MERIC*, Niyazi AVSAR**, Atike NAZIK**, Mustafa ERYILMAZ***,

Fulya YUCESOY-ERYILMAZ****
*istanbul Universitesi, Jeoloji Mithendisligi Bolimii, 34850, Availar Istanbul
**Cukurova Universitesi, Jeoloji Miihendisligi Blimi, 01330, Balcali Adana
***Mersin Universitesi, Silifke MYO, Cavit Erden Cad., 33940, Silifke Mersin
*+¥+xxMersin Universitesi, Jeoloji Miihendisligi Bolimi, 33342 Ciftlikkdy Mersin

Calisma, Canakkale Bogazi'nin kuzeyinde, Gelibolu Yarimadasi ile Korudag Masifi
arasinda Trakya'ya dogru girinti yapan Saros Korfezi'nde gergeklestirilmistir.
Morfolojik yapisina bakildiginda, Saros Koérfezi biylik ¢lglide faylanmanin egemen
oldugu bir deniz niteligini tagimakta ve Ege Denizi'nin derin olan alanlarindan birini
teskil etmektedir. Korfezin su sicakhigi dip kisimlarinda her mevsim yaklagik ayni
(14° C) kalmasina ragmen, yiizey sularinda ise yazin 20.56-22.80° C, kisin 9.80-
10.86° C arasinda degisimler gostermektedir. Tuzluluk ylizey sularinda kisin %o
34.47-36.95, yazin %0 34.10-38.60 olarak olgulmusttr.

Korfezin cokel dagiimi, kokensel ‘olarak litojenik girdi adirliktadir ve genelde
kohezyonlu malzeme baskindir. Ancak, yiiksek enerjili deniz alani olan kiy
bolgelerinde genel olarak kirintih ve kohezyonsuz malzeme yeralmaktadir. Cogun
kaba taneli ve kirintih kohezyonsuz malzeme vyiksek enerjili kiyt kesiminde
toplanirken, ince taneli ve kohezyonlu malzeme derin deniz bolgelerinde
depolanmaktadir.

Bu calismada, Saros Korfezi'nin sigsularindan alinan 80 sediman érneginin bentik
ve planktik foraminiferelerinin taksonomik dagiimlari ile ekolojik kogullari
incelenmistir. Bolgede toplam 53 familya, 46 altfamilya ve 94 cinse ait 163
foraminifer tiirl tayin edilmistir. Daha sonra, bdlgedeki dominant ve resesif bentik
ve planktik foraminifer tirleri tanimlanmis ve bunlarin istasyonlara gére dagiimlari
belirtilmistir.

RECENT BENTHIC-PLANKTIC FORAMINIFERA AND SEDIMENT
DISTRIBUTION OF SAROS BAY

This study has been realized in the Saros Bay, located between Gelibolu Peninsula
to the north of Canakkale Strait “Dardanelles” and Korudag Massive, extending
towards the Thrace. The Saros Bay, morphologically in a great scale dominated
faulting system, has a deep marine character and is one the deepest parts of the
Aegean Sea. Although the water temperature of bay is approximately same (14° C)
season in the bottom, it changes at the surface water, from summer (0.56-22.80 ©
C) to winter (9.80-10.86° C). Also, salinity shows similar changes at the surface
water during the winter (%0 34.47-36.95), and summer (%o 34.10-38.60).
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Sediments of the bay contain originally lithic character and generally dominant
cohesive materials. However, shallow part of the sea with high energy is mainly
composed of clastics and uncohesive materials. This shows that coarse and
uncohesive materials have been deposited in the shallow parts of the sea with high
energy while fine clastics and cohesive materials have been formed in the deeper
parts of the sea.

In this study, taxonomic distribution and ecologic conditions of the benthic and
planktic foraminifera of 80 sediment samples collected from shallow parts of Saros
Bay has been investigated. A total 163 foraminiferal species from 53 families, 46
subfamilies, and 95 genera have been identified. Then, dominant and recessive
benthic and planktic foraminiferal species of the region have been described and
their distribution according to stations are indicated.
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MIDILLI ADASI (YUNANISTAN-KUZEYDOGU EGE DENizi) BENTIK
FORAMINIFER FAUNASI VE BU TOPLULUKTA GOZLENEN YEREL
DEGISIMLER

Engin MERIC*, Niyazi AVSAR**, Fulya BERGIN***
*Istanbul Universitesi, Jeoloji Miihendisligi Balimii, 34850, Availar fstanbul
**Cukurova Universitesi, Jeoloji Mihendisligi Bolum(, 01330, Balcali Adana

***Bogazigi Universitesi, Kiltiir Mirasi Muzesi, 80815, Bebek Istanbul

Arastirma, Midilli Adasi (Yunanistan) cevresinde 5 farkli noktadan derlenen
sediman 6rnedi ve bunlarin igermis oldugu giincel foraminifer faunasi (izerinde
ylUritilmugtir. Amag, Kuzey ve Orta Ege Denizinde Gokgeada dogu ve
giineydogusu, Bozcaada dogu ve giineyi ile Cesme Ilica Kérfezi'nde oldugu gibi bu
alanda da glincel faylara bagl olarak deniz igindeki sicaksu kaynaklari
cevresindeki  foraminifer toplulugundaki farkhiiklarin varligini ortaya koymaktir.

BENTHIC FORAMINIFERAL FAUNA OF THE LESBOS (MiDiLLi) ISLAND
(GREECE-NORTHEASTERN AEGEAN SEA) AND LOCAL VARIATIONS
OBSERVED IN THESE ASSEMBLAGE

Recent benthic foraminiferal content of 5 sediments samples, collected from
various stations locating along the coastline of Lesbos (Midilli) Island (Greece),
has been investigated in this study. The purpose is mainly to recognize the
presence of the diversities in the foraminiferal assemblage around the thermal
springs on the sea-bottom by depending on active fault system at this region as
being previously at the Gulf of Ilica (Cesme), Gokgeada. Bozcaada in the North and
Middle Aegean Sea.
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GUNCEL NODOSARIiD BENTiK FORAMINIFERLERDE UREME
SIRASINDAKI ANORMAL OLUSUMLARIN ONEMI VE RASLANTI FAKTORU

Engin MERIC*, Muhittin GORMUS**, Niyazi AVSAR***, Ismail UNSAL****
*istanbul Universitesi, Jeoloji Mihendisligi Boliimii, 34850, Availar Istanbul,
**Sijleyman Demirel Universitesi, Jeoloji Miihendisligi Bolimd, 32260, Clndr Isparta
**xxCykurova Universitesi, Jeoloji Mihendisligi Bolimii, 01330, Balcali Adana
sx*xjstanbul Universitesi, Fen Fakilltesi, Biyoloji Bslimi, 34459, Vezneciler Istanbul

Arastirma, diinya denizlerinin farkli nokta ve derinliklerinde bulunan bazi nodosariid
bentik foraminifer kavkilarindaki anormal olusumlarin nedenini tartismak amaci ile
hazirlanmistir. Tiirkiye'de Gokceada ve Bozcaada gevresinden de bu tur anormal
olusumlari destekleyen &rnekler sunulmustur. Ureme sirasinda, ozellikle yasam
cevrelerindeki sicaklik ve eser element degisimlerinin, bu tip kavki topluluklarinin
olusumuna etki ettigi sonucuna varimigtir. Bunun diginda, bu tip anormal
drneklerin rastlanti sonucu elde edilmis olmasi ve nadiren gdzlenmesi, bu tip
foraminiferlerin Greme evrelerinin acikliga kavusturulmasi agisindan Gnem
tagimaktadir.

SIGNIFICANCE OF THE ABNORMAL OCCURRENCES DURING THE
REPRODUCTION OF THE RECENT NODOSARIID BENTHIC FORAMINIFERA
COINCIDENCE FACTOR

The study contains the abnormal occurences of nodosariid benthic foraminifera
reported from the various places and depths of the seas in the world. A few
abnormal individuals have also been found around the Gokgeada and Bozcaada in
Turkey. The discussion, here, is on the reason of abnormal occurences in
nodosariids. Environmental conditions around the places of reported and presented
such as temperature and trace elements indicate that they play an important role
on this kind of test occurences. Besides, remarkable very rare these specimens
accidentally found are also usable and important materials to interpret the
reproduction history of nodosariid foraminifera.
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STANDART PENETRASYON DENEY SONUGLARI KOHEZYONSUZ
ZEMINLERDE NASIL KULLANILMALI

Mahmut MUTLUTURK

Sileyman Demirel Universitesi, Jeoloji Miihendisligi B6lim, 32260, Giinir Isparta

Yapi temellerinin dizayninda Standart Penetrasyon Deney sonuglarinin kullanimi son
derece onemlidir. Kohezyonsuz zeminlerde 6rselenmemis numune almak c¢ok zor
oldugu igin temel zemin ile ilgili dizayn parametreleri kohezyonsuz zeminler igin
gelistirilmis olan Standart Penetrasyon Deneyi sonuglarindan elde edilmektedir.
Standart Penetrasyon Deneyi ile darbe sayilar belirlenir ve zemin kosullarina gére
gerekli diizeltmeler yapilarak temel zeminin ilgili parametreler ortaya konur.

Kohezyonsuz zeminlerde yapilan Standart Penetrasyon Deneyi ile ilgili hesap temel
zeminin tane boyunun 6nemli oldugu diisiincesine dayalidir. Nitekim kum tane
boyutu ile ilgili bir terimdir, jeolojik kdken ve jeolojik ortam ile ilgili bir ayrim
degildir. Oysa koken ve jeolojik ortamin temel zeminin davranigi lzerinde onemli
etkileri olmasi beklenir. Kum zeminin kum taneleri tiif gibi volkanik kékenli hafif bir
ortamdan tiireyebilecegi gibi, granit gibi bir ortamdan da tiireyebilir. Boylece iki
kumlu zemin bu yiizden farkli davramis gosterebilir. Clinkii kumlar sadece kdken
acisindan degil, tane sekli, sertlik, yogunluk olarak da farklidir. Bu farkliliklarin
temel zeminin davranisi lzerindeki etkileri onemli bir soru isaretidir ve bilindigi
kadariyla arastiriimasi gereken énemli bir konudur.

Bu yonde bir ilk adim olmak lizere bu galisma yapilmistir. Agiktir ki, jeolojik koken
ve ortami farkh olan kum zeminlerin davraniglarinda bir farkhlik varsa, bu farkhlik
standart penetrasyon darbe sayilari ile laboratuvar igsiirtinme acilari arasindaki
ampirik egriye de yansimalidir. Baska deyisle farkh kokenli kumlarin egrileri farkli
olmalidir. Bu calismada Isparta Ovasini olusturan volkanik kékenli kum zeminlerden
elde edilen orneklere dayanilarak bir ampirik egri hazirlanmis ve literatiirdeki egri
ile karsilastiriimistir.

Galismada Isparta Ovasindaki volkanik kokenli kum zeminler (zerinde acilan 17
adet temel sondaj kuyusu verileri kullaniimigtir. Ayni sondajlardan alinan yaklasik
100 orselenmis ornek lizerinde laboratuvarda direkt kesme deneyleri yapilarak ic
surtiinme agilan bulunmustur. Elde edilen ig sirtinme acilan ile Standart
Penetreasyon Deneyi darbe sayilarini gosteren grafik gizilmis ve Terzaghi ve Peck
(1948) tarafindan verilen grafik ile korele edilmistir. Elde edilen sonuglar iki egri
arasinda belirgin bir farklilik oldugunu goéstermektedir.

HOW TO USE THE STANDARD PENETRATION TEST RESULTS ON
COHESIONLESS SOILS

It is extremely important to obtain and use the Standard Penetration Test results
for designing foundation. Due to difficulty of obtaining undisturbed samples from
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cohesionless soil, parameters required for designing foundation are obtained via
SPT, developed specifically for this purpose. During SPT, the numbers of blows are
counted, then a correction is applied according to the test situation, and certain
parameters of the foundation are established.

The standardisation of this penetration test based upon the idea that particle sizes
of cohesionless material are important. In fact, “sand” is a particle size terminology
that disregards the origin and related geological processes of the material.
However, these factors could have important effects upon the behaviour of the
foundation. Obviously, “sand” of a given foundation may be derived from light
materials produced by volcanic activity, like pumice or tuff, and “sand” of another
foundation from granites. One expects that these two different kind sand behave
differently. Since, these two foundation not only have different depositional
process, but also the characteristics of the sand size particles are different with
respect shape, hardness, density, etc. Clearly the possible effects of these
differences upon the behaviour of the foundation are an important question, and -
so far as I know- not explicitly considered by the researchers.

This study is a first step in this direction. If there is a difference in the behaviour of
the sandy foundation due to the difference in the origin and the depositional
process of the sand material, this should be seen in the empirical curve of
corrected blow numbers of SPT vs. friction angle measured in laboratory. That is
different sandy foundation should have different curves. Therefore, in this study,
the empirical curve of sands derived volcanic materials at Isparta plain is compared
with the published empirical curve.

The study material is obtained from 17 boreholes at Isparta plain. About hundred
disturbed samples taken from this material was used for making direct shear tests
to determine the friction angles. By plotting blow numbers of SPT against the
corresponding friction angles measured at the laboratory, an empirical curve was
obtained, and compared with the empirical curve given in the literature (Terzaghi
and Peck, 1948). The result indicates a clear difference between two empirical
curves. y
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GEG DEVONIYEN YASLI GUMUSALI FORMASYONUNUN (SAiMBEYLIi-
ADANA) FRASNIYEN BRAKIYOPOD FAUNASI

Gonca Eroglu NALCIOGLU

Qukurova Universitesi, Jeoloji Miihendisligi Bolimii, 01330, Balcal Adana

Bu calismada, Dogu Toroslar'da Saimbeyli (Adana) ydresindeki Giimisali
formasyonundan derlenen Frasniyen brakiyopod faunasinin sistematik incelemesi
yapilmistir.

Gumsgali formasyonu'nun stratigrafik iliskilerinin gériildiigii en tipik yerlerden olan
Naltas koyu civarinda &lgiilen Naltas Gedigi Olglilu stratigrafi kesitinde Giimiisali
formasyonunun kalinigi 280 m olarak saptanmistir. Formasyon litolojik olarak bol
makrofosilli  kiregtaglar ile orta tabakall kumtasi ve seyl ardalanmasindan
olugsmustur. SiI§ denizel ortam kosullarinda gékelmis olan formasyon, makrofosil
yoniinden cok zengindir. Bol miktarda brakiyopod (&zellikle spiriferler) ve mercan
bakimindan zengin olusu ile karakteristiktir, daha az oranda bryozoa ve krinoid
antroklari da icermektedir.

Istifin ilk 120 metresinde, o6zellikle kumlu kiregtaslar igerisinden derlenen
brakiyopod &rneklerinden 7 tir, 3 cins tanimlanmistir: Cyphoterorhynchus
arpaensis (Abramian 1957), Ripidiorhynchus elburzensis (Gaetani 1965), Douvillina
dutertrei (Murchison 1840), Apousiella bouchardi (Murchison 1840), Uchtospirifer
multiplicatus  Brice 1971, Spinatrypina chitralensis (Reed 1922), Cyrtospirifer
schelonicus Nalivkin 1941, Cyrtospirifer sp.1, Cyrtospirifer sp.2 ve Desquamatia sp.
Tanimlanan bu tirlere dayanilarak istifin yasi Frasniyen olarak belirlenmistir.

Saimbeyli yéresindeki Gilimisali formasyonu ile Orta Toroslar'daki Akdere
formasyonu litolojik 6zellikleri ve igerdikleri brakiyopod faunasi bakimindan benzer
ozellikler tasimaktadir.

FRASNIAN BRACHIOPOD FAUNA OF THE LATE DEVONIAN GUMUSALI
FORMATION FROM THE SAIMBEYLI (ADANA) AREA

In this study, Frasnian brachiopoda fauna of the Giimiisali formation in the
Saimbeyli area (Eastern Taurides) is examined. In the Naltas Gedigi measured
section which is located near Naltas village, the thickness of the formation is 280
m. It consists of fossiliferous limestone, sandstone and shale alternation which
were deposited in a shallow marine environment. It is very rich in macrofossils,
containing abundant brachiopods (mostly spiriferids), corals and subordinate
bryozoa and crinoidal elements.

In sandy limestones from the first 120 meters of the sequence, seven species and
three genus of brachiopods are identified and described. These are;
Cyphoterorhynchus  arpaensis (Abramian 1957), Ripidiorhynchus  elburzensis
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(Gaetani 1965), Dowvillina dutertrei (Murchison 1840), Apousiella bouchardi
(Murchison 1840), Uchtospirifer — multiplicatus ~ Brice 1971, Spinatrypina
chitralensis (Reed 1922), Cyrtospirifer schelonicus Nalivkin 1941, Cyrtospirifer
sp.1, Cyrtospirifer sp.2 and Desquamatia sp. The age of the sequence is
determined as Frasnian, based on the stratigraphic distribution of this association.

Gumgali formation in the Saimbeyli area has similar lithological and faunal
features with the Akdere formation in the Central Taurides.
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KARABURUN YARIMADASI'NDA TI:{i'_YAS KONODONT
BIYOSTRATIGRAFISI

Omer Faruk NOYAN*, Talip GUNGOR**, Burhan ERDOGAN**
*Celal Bayar Universitesi, Miihendislik Fakultesi, Manisa )
**Dokuz Eylil Universitesi, Jeoloji Mihendisligi B6lumi, 35100, Bornova Izmir

Karaburun Yarmadasi'nda Triyas konodont biyostratigrafisine yonelik olarak
stratigrafik kesit ve sistematik Ornekler alinmistir. Erken, Orta, Geg Triyas
yash  kiregtaslarimin  bulundugu  Denizgiren Grubu ile Camibogazi ve
Guvercinlik Formasyonlar'ndan alinan orneklerde, onceki calismalarda da
gorillen Gladigondolella malayensis malayensis, Gladigondolella tethydis ve
Gondolella  cornuta ile  karsllagilmig,  bunlarin  yamgira  ilk  olarak
Gladigondolella  arcuala, Gondolella  eotrammer, ondolella  szaboi,
Paragondolella  tadpole ~ ve  Paragondolella  polygnathiformisin  varligi
belirlenmistir.  Bu  bulgular  konodontlarin  Triyas  boyunca  gosterdikleri
dagiimin daima vyeni calismalara agik oldugunu ortaya koymaktadir. Ayrica
fosil orneklerin genellikle juvenil formlara ait olusu, hem konodontlarin
morfojenetik  analizinin, hem de (reme alanlar basta olmak (zere
paleoekolojik ~ &zelliklerinin -~ 6nemini  bir kere daha vurgulama imkani
vermektedir.

TRIASSIC CONODONT BIOSTRATIGRAPHY IN KARABU‘RUN PENINSULA

In Karaburun Peninsula, conodont biostratigraphy was applied to Triassic
limestones. Some species obtained in former studies like Gladigondolella
malayensis malayensis, Gladigondolella tethydis and Gondolella cornuta were
accompanied firstly in this study by Gladigondolella arcuata, Gondolella
eotrammeri, Gondolella szaboj, Paragondolella tadpole and Paragondolelia
polygnathiformis. The majority of fossil samples are belonging to juvenil
forms. These findings stress the requirement of new studies towards the
triassic conodont biostratigraphy and, the importance of morphogenetical
analysis of conodont taxa and their paleoecological  properties.

186



55. Tirkiye Jeoloji Kurultay!
55™ Geological Congress of Turkey

GIS TEKNIKLERT KULLANILARAK KASTAMONU iLI (TURKIYENIN
KUZEYi) BUTUNLESIK AFET TEHLIKE HARITALARININ OLUSTURULMASI

Murat NURLU, Bulent OZMEN, Ahmet TEMIiZ, Kerem KUTERDEM, Tarhan

ERENBILGE, Ali YIGIT, Mustafa GURBUZ, Bekir TUZEL, Ozcan SIPAHI
Afet Isleri Genel Miidairliigi, Afet Veri Toplama ve Degerlendirme Grubu, Lodumiu ANKARA.

Bilindigi gibi Turkiye son yiizyilda 6zelliklede 1999 Izmit ve Diizce depremleriyle
dogal afetler sonucu gok sayida can ve mal kaybina ugramistir. Afet zararlarini en
aza indirgemek icin cesitli yontemler gelistirilmekte ve kullaniimaktadir. Bu
yontemlerin en dnemlilerinden biriside afete 6nceden hazirlik calismalaridir ki bu
calismalarin baginda o bélgenin afet tehlike durumunu ortaya koymak ve mevcut
planlari buna gére yapmak gelir. Cografi Bilgi Sistemi (CBS) teknikleri afet
zararlarinin azaltiimasinda giivenilir, hizli ve kolay kullanimi agisindan tercih edilir
bir arac olarak goriilmektedir.

CBS tekniklerini kullanarak yapilan bu galismada Kastamonu ilinin deprem, heyelan,
cg ve kaya diismesi gibi degisik afet tirleri mevcut afet modelleri kullanilarak
degerlendirilmistir. Sonugta Kastamonu iline ait bitiinlesik afet tehlike haritas
olusturulmustur. Biitiinlegik afet tehlike haritasini olustururken herhangibir afet
turtine agirlik faktorli verilmesi gibi bir yonteme bagvurulmamigtir. Clnki ilin
mevcut afet tehlike haritasi zaten kullanilan afet tirleri agisindan yeterli
giivenilirikte ve en uygununu temsil etmektedir. Kastamonu iline ait Oznitelik
bilgileri (niifus, mevcut personel durumu vb) olusturulmustur. Bu Oznitelik
bilgilerinden ve biitiinlesik afet tehlike haritasindan hareket ederek il acil yardim
planlari icin gerekli diizenlemeler yapilmistir. Biitiin bu galismalar CBS ortaminda
yapilarak verilerin ve degerlendirmelerin givenilirligi, strekliligi ve hizli erigebilirligi
saglanmistir.

CBS teknikleri yardimiyla retilen Kastamonu ili'nin bitiinlegik afet tehlike haritasi
baz alindiginda; érnegin deprem konusunda inceleme alanindaki Kuzey Anadolu fay
zonu (izerinde meydana gelebilecek Ms=7.5 biiyiikliiglindeki bir depremin ikincil
afetlerde (Heyelan, kaya diismesi, ¢i§) gozoniine alinarak Kastamonu kent
merkezindeki olusacak hasar dagilimi 82 6lii, 206 yaral, 1511 konutun hasar
gorecedi seklindedir. Ayni gekilde Kastamonu ilinin kuzeyinde yapilan Heyelan
senaryosunda da CBS teknikleri kullanilarak Inebolu ilgesinde olusan heyelanin
olugturacadi hasar énemli boyutlara ulagmaktadir.

Calismada kullanilan varsayimlar; Turkiye afet veri tabaninda ile ait eski
donemlerde olmus afet verilerinden faydalanarak elde edilmig verilerdir. Calisma
sonucunda, bir afet aninda yetkili kisi ve/veya kurumun gerekli olan hasar bilgisine,
ekiplerini yonlendirebilecedi agik ulagim aginin dagilimina, yardim isteyebilecegi
yerlesim yerlerinin ve ekipmanlarinin  sayisina giivenilir ve hizli bir sekilde
ulasabilecegi sistemin Kent Afet Bilgi Sistemi olmasi gerektigi 6nerilmektedir. Bu
sistem Cografi Bilgi Sistemi, Uzaktan Algilama Sistemi gibi yiiksek teknoloji trlini
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programlarin  bulundugu ve konuyla ilgili planlamanin dogru yapildigi teknik
elemanlardan olusan bir sistem biitiinligi olmalidir. Bu galisma ayni zamanda Afet
Isleri Genel Midiirligi‘ntin planh il afet tehlike haritalari olugturulmasi projesininde
bir bolimuni igermektedir.

PREPARING HAZARD MAPS OF KASTAMONU PROVINCE (NORTH OF
TURKIYE) USING GIS TECHNIQUES

Within last century, Tiirkive encountered great casualties and property damages
especially from Izmit and Diizce earthquakes. There are lots of methods being
developed in order to minimize disaster losses. The one of the most important of
those methods is the pre-disaster preparedness and mitigation studies where at
first natural disaster evaluation of any area is revealed and urbanization plans are
looked over according to them. Geographic Information Systems (GIS) , are known
as favorable for those kinds of studies since they are reliable, guick and easy to
use during pre-disaster management applications. In this project, earthquake,
landslide, rockfall and snow avalanche disasters of Kastamonu Province are studied
and implemented in detail by using GIS and Remote Sensing applications. As a
result of this study a multi-hazard map of Kastamonu Province is published.
However, during preparation of this map it is not preferred using the method of
giving weighing factors for any kind of disaster since existing susceptibility maps
represents the most suitable ones and also enough reliable on their own. In
addition some information including population, number of existing personnel’s etc
are prepared and also renovated from previous databases. According to those
hazard maps and additional data’s some evaluations are put forward those will be
base for emergency relief plans of Kastamonu.

During study a scenario earthquake of magnitude 7.5 created within the branch of
North Anatolian Fault Zone (NAFZ) between western and eastern boundaries of the
project area. With additional effects of secondary disasters triggered by scenario
earthquake the numbers of mortality, morality and damaged buildings are
calculated by using specific equations. According to calculations 82 mortality, 206
morality and 1511 number of damaged houses of different degrees are expected in
Kastamonu City Center due to 7.5 magnitude scenario earthquake. Similarly a
landslide hazard scenario is prepared for Inebolu District where an important
damage is expected from landsliding at Inebolu District Center.

Assumptions used within this study is based on databases of previously occurred
disasters. The proposal of this project to responsible person and/or organizations is
the preparation of an Urban Disaster Information System that will extend all
necessary information to those previously mentioned organizations including
number of damaged buildings, number of necessary equipments and their
locations etc. during and/or after a disaster. This information system must include
recent technologies like GIS and Remote Sensing and also professional specialists

188



55. Tiirkiye Jeoloji Kurultayi
55" Geological Congress of Turkey

to use and interpretive of obtained and produced data. This study is also a part of
General Directorate of Disaster Affair's " Preparation of Planned Provincial Disaster

Hazard Mapping" project.
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OSMANCIK FAN-DELTA SISTEMININ (CANKIRI-CORUM HAVZASI
KUZEYI) SEDIMANTOLOJIK OZELLIKLERI VE BOLGESEL TEKTONIK
ONEMI

Faruk OCAKOGLU

Osmangazi Universitesi, Jeoloji Mithendisligi Bolimdi, 26480, Eskisehir

Osmancik Fan-Delta Sistemi, Osmancik ile Iskilip arasinda D-B dogrultusunda en az
60 km boyunca uzanan ve Liitesiyen'de Cankiri-Gorum havzasinin kuzey kenarini
olusturan bir kinntil sistemdir. Volkanik arakatkil Geg Kretase yasli flis istifleriyle
daha yasl ofiyolitler ve karbonat kayaglarini uyumsuz olarak iizerleyen bu sistem
gineye dogru kanal ve lob cokelleriyle temsil edilen bir denizalti yelpazesi
sistemine donlsmektedir. Stratigrafik olarak iste dogru ise bdlgesel dlcekte genis
bir yayihma sahip ortag-bazaltik bilesimli bir magmatizmanin iriinlerine gegis
gOsterir.

Osmancik Fan-Delta Sistemi baskin olarak cakiltaglarindan olusur ve yer yer 1 km
gorinur kalinhga ulagir. Sistem g¢ogunlukla biiyiik 6lcekli éntakimlar seklinde
dizenlendiginden gergek kalinlik daha az olmalidir. Istifin en alt kesimlerinde
cakiltaglari grimsi-sarimsi, yer yer kirmizimsi renkte olup kdseli/orta derecede
yuvarlak bilegenlerden olusur. Bu kesimlerde kaba yatay ve diizlemsel capraz
tabakalanmalar ile cakil imbrikasyonu yaygindir. Bu cakilli seviyeler, (zerlerine
gelen yer yer capraz tabakali kumtaslari ve gamurtaglari ile birlikte kalinligi bazen 8
m bulan yukari dogru incelen gevrimler olustururlar. Cakill orgulu akarsularin
drdnleri olarak yorumlanan bu paketin tizerine bir kag km yanal devamliliga sahip,
50 m kalinlikta, mercek geometrili bir fosilli camurtasi ve ardindan fan-delta
sisteminin asil gbvdesini olusturan gri renkli gakiltasi, cakili kumtasi ve daha az
olarak kumtagl ve camurtaslarina gegilir. Bu sonuncu litoloji toplulugu, sistem
icindeki bagil konumlarina gore farkli geometrik ve dokusal 6zellikler gosterir. Tane
destekli, metreler boyutunda capraz tabakalanmalarin gozlendigi cakiltaslar
olasilikla orglili akarsularin denize bosaldiklari kesimlere isaret etmektedir. Kaba
yatay tabakalanma gosteren, yanal yonde iri cakil dizilimleri ile karakterize edilen
ve ender olarak cm-kalinhginda ayn silttagi seviyeleri iceren denizel fosilli
cakiltaglari, delta ontakimlarinin kismen iraksal bolimlerinde denizalti kiitle
akmalariyla olusmug olabilirler. Sistemin en distal kesimini olusturan masif, fosilli
Gamurtaslar ile ardalanan aginmali tabanl, dereceli kumtaslari, delta 6nii
alanlardaki kiitle hareketleriyle olusan tiirbidit akintilarin gbrece acik denizde
cokelttikleri Griinlerdir.

Degisik tirden cok sayida paleo-akinti verisinin gosterdigi lizere, giineye
iraksaklagma; ayrica en genel gergevede daha giineyde bir denizalti yelpazesine
gegilmesi Osmancik Fan-Delta Sisteminin Liitesiyen’de Cankiri-Corum havzasinin
kuzey kenarinda konumlandigini gostermektedir. Uzun siiren ¢ok miktarda ve
oldukga iri malzeme getirimi havza kenarinin tektonik yapilarla denetlendiginin
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