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bandina uygulanarak dogrultu atim morfolojisi sunan bélgedeki yapisal unsurlar ortaya ¢ikarilmistir.
Ayrica goriintiiden elde edilen 741 (RGB) yapay renkli gorlintisi ise istatistiksel analizler sonucunda
litolojik ayrimlanma agisindan en iyi sonucu veren renk bilesigi olarak segilmistir.

ABSTRACT

Ezinepazari-Sungurlu splay connected with the North Anatolian Fault Zone is also a dextral strike-slip
Sault zone. This splay includes the 1939 devastating Erzincan earthquake, from the NAFZ on the
southern edge of Niksar Basin and continues westward approximately E-W and NE-SW trending. The
study area named as Goyniicek (Amasya) region comprises roughly amalgamations of these two
different fault trends and shows an arc-shaped morphology. This fault zone is known as one of the most
prominent example of the fishbone structures of NAFZ, which were developed parallel to the other
splays (e.g. Almus and Tasova-Corum Fault Zones). Topographic and morphologic evidences of this
splay can be observed on quadrangles and Landsar TM imagery with the aid of definable strike-slip
geometry. Kinematic analysis studies have indicated the presence of dextral strike-slip faulting with
normal components trending approximately N 70° E.

The basement of the study area is formed by Turhal Metamorphites. Upper Jurassic-Lower Cretaceous
Carcurum and Ferhatkaya carbonate and detrital formations have lateral transitions within each other
and emphasize the opening process of the northern branch of the Neotethyan Ocean. The Artova
ophiolitic mélange rocks contain closing products of this ocean. Géyniicek volcanites, which include
three different phases in the Eocene time cover unconformably the shallow marine transgressive
sediments namely the Cekerek formation. Continental Upper Miocene-Pliocene (erkes formation is
located above all the units in study area.

Although some parts of the region are covered by vegeration, well-chosen image processing techniques
such as ratioing and Principal Component Analysis may help to derive useful information about
lithologic and structural framework. In this study, edge enhancement techniques also were applied to
the band 7 to expose the lineaments which were represented generally by strike-slip faults in the area.
A three band false colour combination, which includes Landsat TM 741 was chosen as the best
combination after statistical analysis.
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0z

Amfibol grubu asbest mineralleri tremolit, aktinolit, amosit, antofillit, krosidolit; ve serpantin grubu
asbest minerali ise krizotili igerir. Bu ¢alismada, asbest grubu mineralleri Taramah Elektron
Mikroskobu (SEM), Enerji Yayihimli Spektroskopi (EDS) ve Toz X-Isimi Difraksiyon (XRD)

teknikleri kullanilarak yari-nicel olarak karakterize edilmistir. XRD tiim kayag analizleri, SEM ve
EDS icin deneysel kosullar asagida zetlenmistir:

XRD tiim kayac analizi icin; jenerator: Philips PW-1730, tiip: Cu Ko= 1.54050 A, filtre: Ni,
hizlandirma voltaji: 50 kV, akim: 40 mA, gonyometre hizi: 2°/dk, kagit hizi: 2 cm/min, i¢ standartlar:
kuvars ve dolomit’tir.

SEM i¢in; 6rnek hazirlama: 2 saat 60 °C‘da kurutulmustur, ornek kaplama: 200 A altin ile
kaplanmistir, mikroskop: JEOL JSM-840A, hizlandirma voltaji: 20 kV, ¢alisma mesafesi: 16 -39 mm,
biiytitme araligi: 400X —10 000X olarak caligilmistir.

X-Ray mikroanalizi igin; EDS sistemi: Tracor TN-5502, EDS analiz programi: SQ, EDS diizeltme
programi: ZAF. ‘

Calismada kullanilan materyeller ise 1/1500, 1/1505. K/467 no’ lu tremolit standartlart, gesitli dogal ve
islenmis sentetik asbest minerallerini i¢erir ve bu mineraller XRD ve EDS metodlari kullanilarak yari-
nicel olarak karakterize edilmis ve SEM ile gorunttleri alinmistir. Buna ek olarak, bazt krizotil
standartlart ve gesitli islenmis krizotil 6rnekleri de ayni teknikler kullanilarak ¢alisiimistir.

Yari-nicel EDS analizleri igin SQ ve ZAF programlari (Z= atom numarasi, A= absopsiyon, ve F=
fluoresans diizeltmesi) uygulanmustir.

XRD analizleri i¢in i¢ standartlar (dolomit ve kuvars) kullanilmis ve mineraller Joint Committee on
Powder Diffraction Standards (JCPDS) kullanilarak tanimlanmistir.

XRD kullanilarak, 1/1500’1ik tremolit standardinin 85 % tremolit ve 15 % kuvars; 1/1505” lik tremolit
standardinin 95 % tremolit ve 5 % kuvars; K/4672’1lik tremolit standardinin 80 % tremolit, 20 % kalsit,
ve eser miktarda kuvars; ve dogal tremolit 6rneklerinin 70 % tremolit, 25 % klorit ve 5 % kuvars
mineral bilesimlerinde olduklart belirlenmistir.
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EDS kullanilarak, tremolit 1/1500’iin agirlikca 71.6% SiO2, 10.4% CaO, 10.0% MgO, ve 7.9% FeO
den; tremolit 1/1505iin agirlik¢a 67.6% SiO2, 17.5% MgO, 12.5% CaO. ve 2.4% FeO den: tremolit
K/467°nin agirlikga 64.2% SiO2, 18.4% MgO, 15.5% CaO ve 1.8% FeO den; ve dogal tremolit
orneklerinin agirlik¢a 67.3% Si02, 17.2% MgO, 12.3% CaO, ve 3.2% FeO’den olustugu saptanmistir.

Buna ek olarak, iki krizotil standardi (KO-chry ve Kl»chly), ve gesitli islenmis krizotil 6rnekleri XRD
kullanilarak karakterize edilmistir. 85% krizotil ve 15% kuvarsdan olusan krizotil standardi (KO-chry);

99.9 % saf krizotilden olusan diger bir krizotil standardi (K 1-chry); 90 % krizotil, 5 % kalsit ve 5 %
barit’ten ibarettir.

TPAO Arastirma Merkezi laboratuvarlarinda, XRD, SEM ve EDS teknikleri birlikte kullanilarak,
asbest grubu mineralleri ve asbest iceren hammaddeler ile islenmis (yalitim malzemeleri, boya, siva,
tavan ve yer dodsemeleri, ..vb.) malzemeler, morfolojik, mineralojik ve elementel olarak
tanimlanabilmektedir. Bu teknikleri birlikte kullanarak yapilan belirlemelerin insan saghigi, cevre ve
endustriyel uygulamalar agisindan kullanigh ve yararli olacag: diistiniilmektedir.

ABSTRACT

Amphibole group asbestos minerals include tremolite, actinolite, amosite, anthophyllite, crocidolite;
and serpentine group asbestos mineral includes chrysotile. These minerals were characterized semi-
quantitatively using Scanning Electron Microscopy (SEM), Energy Dispersive Spectroscopy (EDS),
and powder X-Ray Diffraction (XRD) techniques. Experimental conditions for XRD whole rock
analyses, SEM, and EDS were summarized.

XRD whole rock analyses : generator: Philips PW-1730, tube: Cu Ka= 1.54050 A, filter: Ni,

. « o . . N .
accelerating voltage: 50 kV, current: 40 mA, goniometer speed: 2 /min, chart drive: 2 cm/min, internal
standards: quartz and dolomite.

SEM imestiganons - sample preparation: samples dried 2 hours at 60 °C, sample coating: samples
coated with 200 A gold, microscope: JEOL JSM-840A, accelerating voltage: 20 kV, Working distance:
16 to 39 mm, Magnification range: 400X to 10 000X.

X-ray microanalysis; EDS system: Tracor TN-5502, EDS analysis program: SQ, EDS correction
program: ZAF.

Natural and processed/synthetic asbestos minerals of tremolite standards including 1/1500, 1/1505,
K/467; and several natural tremolite samples were characterized using XRD and EDS methods, and
investigated morphologically with SEM. In addition, some chrysotile standards and several natural
and processed chrysotile samples were studied using the same techniques. For semi-quantitative EDS
analyses, SQ and ZAF programs (Z= atomic number, A= absorbtion, and F= fluorescence
corrections) were applied. For XRD analyses, internal standards (dolomite and quartz) were used and
minerals were identified using Joint Committee on Powder Diffraction Standards (JCPDS) files.

Using XRD, the tremolite standard 1/1500 was 85 % tremolite and 15 % quartz; the tremolite standard
171505 was 95 % tremolite and 5 % quartz; the tremolite standard K/467 was 80 % tremolite, 20 %
calcite, and trace amount of quartz; and the natural tremolite sample was 70 % tremolite, 25 %
chlorite, and 5 % quartz.



57. Tiirkiye Jeoloji Kurultay: 08-12 Mart 2004, MTA Kiiltiir Sitesi, Ankara
57th Geological Congress of Turkey

Using EDS, the tremolite 1/1500 was composed of 71.6 wt % Si02, 10.4 wt % CaO, 10.0 wt % MgO,
and 7.9 wt % FeO; the tremolite 1/1505 was composed of 67.6 wt % Si02, 17.5 wt % MgO, 12.5 wt %
CaO, and 2.4 wt % FeO; the tremolite K/467 was composed of 64.2 wt % Si0>, 18.4 wt % MgO, 15.5
wt % CaO, and 1.8 wt % FeO; and the natural tremolite sample was composed of 67.3 wt % SiO>,
17.2 wt 9% MgO, 12.3 wt % CaO, and 3.2 wt % FeO.

In addition, two chrysotile standards (KO-chry and K1-chry), and several processed chrysotile samples
were characterized using powder XRD. The chrysotile standard (KO-chry) was 85% chrysotile and
15% quartz, and the other chrysotile standard (K I-chry) was 99.9 % pure chrysotile; and the
processed chrysotile sample was 90 % chrysotile, 5 % calcite, 5 % barite, and trace amount of quartz,
5 % barite and 5 % calcite was possibly contamination products of processing.

Using with these three methods together, at the TPAO Research Laboratories, to precise identification
and characterization of asbestos minerals and asbestos bearing raw material and processed materials
will very parctical and usefull for human health, enviromental, pharmaceutical medical fields.

292



57. Turkiye Jeoloji Kurultay: 08-12 Mart 2004, MTA Kiiltiir Sitesi, Ankara
57th Geological Congress of Turkey

Kiikiirt, insan Viicudu ve Saghk
Sulfur, Human Body And Health
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oz
Insan viicudu ve beyni, saghkli olmak ve kusursuz caligmak i¢in mineraller (elementler)’e gereksinim

duyar. Insan viicudunun olmazsa olmaz ana minerallerini, herbiri toplam viicut agirliginin % 0.1 inden
fazla olan elementler olusturur. Bu ana minerallerden biri de kiikiirttiir.

Kiikirt, Antik ¢aglardan beri bilinmektedir. Yunanl fizik¢i ve farmakolojist Pedanius Dioscorides
(M.O. 40-90) kiikiirtii tanimlamis ve ila¢ olarak kullanmistir.  Pliny the Elder (Romen), italyan ve
Sicilya’daki kiikiirt hammaddelerini tamimlayarak, kiikiirti tib alaninda, kibrit ve fitilli lamba
yapiminda; buharini ise elbise agartmada, kullanmistir.

Kiikiirt, metalik olmayan ii¢ dogal elementten birisidir. Polimorf olan kiikiirtiin dogada engok
rastlanan ve en stabil olan sekli, ortorombik kristalli olanidir. Kristaller genellikle basik piramid veya
kalin ve yassi, bazen sfenoidal sekillidir. Ikizi enderdir. Masif, kabuksu, bobregimsi sekillidir. Az
geliskin dilinimli; olduk¢a kirilgan, konkoidal ve diizensiz kirilmalidir. Regine parlakligindadir ve
kolayca kesilebilir. Kiikiirt sarisi, saman ve bal sarisi, sarimsi kahve, yesilimsi kirmizimsi sarimsi gri
renklidir. Cizgi rengi beyazdir. Yari saydam-saydamdir. Optikge +, ¢ift kirmasi yiiksektir. Yalitkandir,
strtinmeyle negatif elektrik yiiklenir. Isiy1 zayif iletir.

Kiikirt kati, sivi ve gaz halinde, ¢esitli allotropik formlarda bulunur. Kristal seklin hizli sogumasi
sonucu gelisen amorf yada masif kiikiirtiin, her yoriingesinde sekiz atom bulunduran sarmal bir yapisi
(helical structure) oldugu diistiniilmektedir. Kristalin kiikiirt ise herbiri sekiz atomu igeren halkalardan
olusmustur.

Dogal kiikiirtiin disinda, organik bilesikler halinde ve pirit, galenit, jips, tuz ve bazi minerallerle
birlikte siilflir ve siilfat kokii seklinde yaygin olarak bulunur. Biyojenik olarak biiyiik tuz domlarinda,
Kalsiyum siilfatin bakteriler tarafindan bozusturulmasi sonucu olusur. Elementer kiikiirt, Meksika’da
Tehuanlepec Isthmus’da ve Amerika’da Gulf kiyilari boyunca uzanan tuz domlarindan; Alberta
dogalgaz sahasindan ve Polonya’daki kiikiirt madeninden, ticari miktarda elde edilmektedir.
Ulkemizde isletilebilen ve 1995 yilinda kapatilmis olan, yegane dogal kiiklirt madeni, Isparta
Kegiborlu’dadir.

Insan viicudunun, gokluk sirasiyla 8. elementini olusturan kiikiirt ve kiikiirt iceren bilesikler, yasamin
vazgegilmez bir pargasi olarak viicudun tiim hiicrelerinde bulunur. Viicuttaki proteinlerin olusumu ile
aminoasitlerle vitaminlerin birlesimlerinde ve viicudun gelisimi siiresince saglikli yeni hiicrelerin
olusmasinda bagshica rolii oynar. Kikirtin diger bir fonksiyonu da, zehirsizlestirmeye
(Detoxicification) katkist olmasidir. Toksik malzemeler aktif kiikiirt ile birleserek onlart zehirsiz hale
dontistiriir.
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Bazi bakteri ve mantarlar igin ¢ok zehirli olan elementel kiikiirt, nispeten zararsizdir. Siilfat bilesenleri
zehirsiz olmasina karsin, karbon di siilfit, hidrojen siilfit ve kiikiirt di oksit oldukca zehirlidir.
Atmosferdeki kiikiirt bilesenleri insan ve bitkileri, dogrudan ve/veya dolayli olarak etkileyen hava
kirliliginin en tehlikeli bilesimi ve asit yagmurlarinin sorumlu etkenlerinden birisidir.

Kikirt tarih ¢aglart boyunca, gesitli deri hastaliklarinda, sivilce merhemi karisiminda, kepege karsi
sampuanlarda ve akut radyoaktif 1sinimlarda panzehir olarak kullanilmaktadir. Kiikiirt, yaralarin
keratin yoluyla iyilesmesinde ve insanlik tarihi boyunca cilt dokiintiilerine ¢are olarak kullanilmistir.
Kiikirtlii kaplicalar, uzun yillardan beri, sedef hastaliginin tedavisinde, romatizmal agrilar ve
enfeksiyonlar ile astimin tedavisinde Fransa ve Tiirkiye’deki doktorlar tarafindan salik verilmektedir.

ABSTRACT

Minerals (elements) are essential for the proper function and health of body and mind. The main
elements essential to health, each of which makes up more than %.01 percent of total body weight, one
of them is named sulfur.

Sulfur was already known in Antiquity. The Greek physician and pharmacologist Pedanius
Dioscorides (c. 40-90 AD) describes its application in medicine. Pliny the Elder (Roman) described
Italian and Sicilian deposits and medicinal uses, bleaching cloth with Sulfur vapors, and manufacture
of Sulfur matches and lamp-wicks.

Sulfur is one of the 3 non-methalic, native elements. Sulfur exists as polimorphosus, of which
orthorhombic sulfur is the most stable and the common natural form. Cystals commonly acute
pyramidal; sometimes thick tabular. Crystals are sometimes sphenoidal in habi. Rarely twinned. Also
massive, in reniform shapes, incrusting, stalactitic and stalagmitic. Cleavage, imperfect. Fracture
concoidal to uneven. Rather britile to imperfectly sectile. Luster resinous. Color sulfur- yellow, straw-
and honey-yellow, yellowish brown, greenish, reddish to yellowish gray. Streak white. Transparent or
translucent. Optical +. Double refraction strong. A non-conductor of electricity; by friction negatively
electrified. A poor conductor of heat.

Sulfur occurs in several allotropic forms whether in the liquid, solid or gaseous state. Amorphous or
plastic sulfur is obtained by fast cooling of the crystalline form, and is thought to have a helical
structure with eight atoms per spiral. Crystalline sulfur is made up of rings, each containing eight
sulfur atoms.

Sulfur is widely distributed in nature as pyrites, galena, gypsum, salt and many other minerals. It can
also be formed biogenically - a major source being salt doems, where it has formed by the bacterial
decomposition of calcium sulfate. Sulfur is commercially recovered from wells sunk into the salt domes
along the Gulf Coast of the USA, and from the Alberta gas fields. It is also mined in Poland. In our
country, natural sulphur deposit which was produced but stoped pruduction at 1995 is Isparta-
Keciborlu.

Sulfur is the eighth most abundant element in the human body. Compounds containing sulfur are found
in all body cells and are indispensable for life. It plays a pivotal role in the conformation of body
proteins and, in conjunction with vitamins and amino acids, is needed to create healthy new cells a
constant process within the body. Another function of sulfur is to contribute to detoxification. Toxic
materials are conjugated with active sulfate and converted to non-toxic
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Elemental sulfur is relatively harmless, but is very toxic to many bacteria and fungi. It is non-toxic as
the element and in the form of sulfate, but carbon disulfide, hydrogen sulfide and sulfur dioxide are all
toxic. Airborne contamination of Sulfur is considered harmful, both directly and indirectly, to a host of
plant and animal species. It is one of the factors responsible for acid rain.

Sulfur has a long history of use for a variety of dermatological disorders, as an ingredient in acne
ointments, in antidandruff shampoos, and as an antidote for acute exposure to radioactive material.
Sulfur aids in wound healing via keratin and has a history of folk usage as a remedy for skin rashes.
Sulfur containing baths have a long history of use for the treatment of psoriasis, rheumatic pain, and
infections, and are still prescribed for asthma by medical doctors in France and Turkey.
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0z
Gora maari Orta Anadolu’da Erciyes Yanardaginin kuzeybatisinda, Sultansazligi’nin kuzeyinde yer
almaktadir. Erciyes Dagi volkanizmasinin Pleyistosen-Holosen dénemi etkinligi sirasinda

freatomagmatik patlama iiriinii olarak olusmustur. Taban ¢apt 750 m., krater agzinin ¢apt ~1450m.,
derinligi ~130m civarinda olup iiriinleri genis bir alana yayilmistir.

Morfolojisi iyl korunmus olan maarin piroklastitleri andezitik lav ve riyolitik pomzalar tizerinde yer
almaktadir. Piroklastitler gri-boz-haki renklerde olup, maarlara 6zgii paralel ve capraz tabakalanma,
kum  tepecikleri. anti-kum tepecikleri ve carpma cokiintileri (bombsag) gozlenir. Bilyiimiis
(accrecreatiory) lapilliler de sikca gozlenmektedir. Kiil, lapilli ve blok biiyiikligiinde parcalara sahip
olan piroklastitlerin litikleri genel olarak koparilmis gevre kayaglardan olusmakta olup, bazik magmayi
temsil eden az miktarda bazik lav ve ciiruf pargalarina da rastlanmaktadir.

Maar igerisinde kurumus bir gole ait ¢okeller bulunmakta olup, bu ¢okellerde 11 m.’lik sondaj
yapilmistir. Bu sondajdan elde edilen karotlarda farkli iki seviyede iki bazik tefra seviyesine
rastlanmigtir. Bu tefralar yakin ¢evrede, maardan sonra bazik karakterli volkanizmanin hala etkin
oldugunu ve bu yoredeki volkanizmanin bazik karakterli olarak sonlandigini géstermektedir.
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ABSTRACT

The Cora Maar is located at the northwestern part of the Erciyes Volcano and the northern part of the
Sultansazligi basin, in central Anatolia. It formed as a result of phretomagmatic activity during
Pleistocene-Holocene period. The lenght of the base diameter of the maar is ~750 m, the lenght of the
crater mouth diameter is approximately ~1450 m and the depth of the maar is about ~130 m, and the
products of the maar covers a large area.

The pyroclastics of the maar, with its well preserved morphology, lies on top of the andesitic lava and
rhyolitic pumices. The phyroclastics are gray-haki-brownish gray in colour and show characteristics
features of maar volkanism such as cross-bedding, dunes, antidunes and bombsags. Accrecreationary
lapillis are also common features. The lithics of the pyroclastics, which are formed of ash, lapilli and
block-sized fragments, consist of clasts of the andesitic lava and rhyolithic pumices in general, with
rare basic lava and scoria clasts representing a basic magma origin.

The maar is dry at present and a 11 m deep core obtained through drillin g indicate lacustrine deposits
with two distinct tephra layers. These tephras suggest the presence of active volcanism of basic origin
at the time of the lacustine deposition and implies that the volcanism ended with a basic character in
this area.
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Tiipras Ihalesini Kazanan Yabanci Sirketler ve Mliskileri
The Tiipras Deal and The Winners

L. Tufan ERDOGAN
Biikliim Sokak 14/4 K. Dere 06660 Ankara
secop@ada.net.tr
0z
Tiirkiye Cumbhuriyeti’nin yillik vergi gelirinin %20’sini tek basina karsilayan, sadece 2003 yilinda 13
milyar dolar’hk satig gergeklestirmis olan, 4 rafineri, 5 petrokimya fabrikasi ve Ditas Deniz Isletmeleri

ve Tanker A.S.’nin %80’ine sahip Tiipras’in %66’s1, Efremov Kautschuk Ltd (Almanya) ve Zorlu
Grubu ortakligina satildu.

Almanya’daki adresinde, bahgesinde inek otlayan bir kdy evi ¢ikan, ticaret sicilinde %49 ortaginin
vergi cenneti Virjin Adalari’nda bir posta kutusu sirketi Renix Finance Corp olan ve petrokimya
retimi yapmaya yetkili olmayan Efremov Kautschuk Ltd’nin %51°i, Tataristan petrol sirketi
Tatneft’in sahibi oldugu Efremov Synthetic Rubber Enterprise’a ait. Tatneft’in dis bankalara 1,3 milyar
dolar borcu var ve bunlarla yaptigi anlagsmalara gore, kendi sirketleri de dahil iiglincii sahislara para
transfer etmesi yasak. Tiim bu sirketlerin ortak baglantisi ise, tinlii Interpol kagagi Roger Tamarazyan
(Tamraz). Tamarazyan, Liibnan, Italya, Fransa, ABD, Rusya, Tiirkiye ve Kafkas cumhuriyetlerinde
¢evirdigi dolaplarla {inlii bir dolandirici.

Halkin parast ile kurulmus, son derece karli ve 7 milyar dolar degeri olan Tiipras, iste bu tiir iliskiler
i¢inde olan saibeli bir ortakliga 1,3 milyar dolar’a peskes ¢ekiliyor. Asagidaki sema, bu iliskilerin
yabanci ortaklarini 6zetliyor.

ABSTRACT

66% of Tiipras (Turkey), one of the largest refinery and petrochem complex in the world, owning 4
refineries, 5 petrochem factories and a maritime/tanker company (Ditas), single-handedly covering
20% of the total tax collected in the country per annum, with a sales total of USD 13 billion in 2003, is
sold to a consortium made up of the Zorlu Group of Turkey and Efremov Kautschuk Ltd of Germany.

Efremov Kautschuk Lid, the official address of which is a German rural corntage, cows grazing in its
garden, has 2 partners. Its 49% belongas to the Renix Finance Corp, with its principal address a post
office box in the tax-haven Virgin Islands. The rest of the company belongs to the Efremov Synthetic
Rubber Enterprise of Russia, a wholly-owned subsidiary of Tatneft Oil Company of Tatarstan, a semi-
independent republic in the Russian Federation. The official German charter of Efremov Kautschuk
Lid allows the company to be a seller of petrochem products, not a producer. The indirect parent
company, Tatneft owes USD 1.3 billion to foreign banks, which have forbidden it to transfer money to
the third parties, including its own subsidiaries. The link between all these companies is an ex-con
Interpol fugitive called Roger Tamarazyan (Tamraz), a character with extremely shady dealings and
operations in countries like Turkey, Lebanon, USA, Italy, France, Russia and the whole Caucasus
Region.

Tiipray, a state- owned company worth USD 7 billion and established with the money of the poor
people is given away to such a web of shadowy relations for a pathetic sum of USD 1.3 billion. The
following flow-chart outlines these relations.
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Adilcevaz Kirectésl’nm (Van Golii Kuzeyi) Litofasiyes Ozellikleri
Lithofacies Properties Of Adilcevaz Limestone(Northern Lake Van)

*Cetin YESILOVA, *Tiirker YAKUPOGLU, **Esref ATABEY,

*Serkan UNER ve *Sefer ORCEN
*Yiiziincii Yil Universitesi, Jeoloji Miithendisligi Boliimii, 65080, Van
**MTA Genel Miidiirliigii, Ankara

c_yesilova@hotmail.com turkery@yyu.edu.tr esrefatabey @yahoo.com suner@ yyu.edu.tr
sorcen@yyu.edu.tr

(0 V7

Adilcevaz kiregtasi, Van Gélii Havzasi’nda Bitlis’in Ahlat ve Adilcevaz ilceleri ile Van’in Ercis ilcesi
cevresinde yaklasik 65 km¥lik bir alanda yayithm gosterir. Burdigaliyen yash, resifal kirectasi
ozelligindeki bu formasyon Eosen’den itibaren siglasmaya baslayan denizel bir havzada olusmustur.
Kiregtas; agik sari-bej renkli, masif yer yer kalin tabakali ve bol catlaklidir. Adilcevaz kiregtasi, Ahlat
konglomerasi {izerine uyumsuz olarak gelir. Kumtasi, silttasi, kiltasi ve marn ardalanmasindan olusan
Develik formasyonu ile yanal yonde gegisli olan Aktas konglomerast kirectasini uyumsuz olarak orter.

Yaklagik 800 m. kalinliga sahip olan resifal kiregtaglarindan 13 tane 6l¢iilii stratigrafik kesit alinmistir.
Bunlardan dérdiiniin petrografik ve paleontolojik incelenmesi sonucu resifal kirectaslari 5 alt ¢okelme
ortamina ayrilmistir. Bunlar sirasiyla; (1) Havza yamaci; globigerinali, milliolidli ve ekinid pargali
istiftasi fasiyesi, (2) Resif 6nii; pelesipod kavkili, bryozoali, algli, biyoklastli vaketasi-istiftas: fasiyesi,
(3) Resif gekirdegi; mercanh, algli catitagi fasiyesi, (4) Resif gerisi; algli, bentik foraminiferli,
biyoklastli, gastropodlu vaketasi-istiftasi fasiyesi, (5) Lagiinii isaret eden; biyoklasth, ostrakodlu,
gastropodlu, milliolidli vaketasi-istiftas: fasiyesi’dir.

Bu calismada Adilcevaz kiregtasi'nin ince kesitlerinden litofasiyes 6zellikleri ayirtlanmaya
calisilmistir. Calismanin sonraki béliimiinde, bu fasiyeslerin ayrintili incelenmesiyle resif olusumu ve
resif olusumu sirasindaki havza kosullari belirlenecektir.

ABSTRACT

Adilcevaz limestone outcrops around Ahlat (Bitlis), Adilcevaz (Bitlis) and Ercis (Van) in Lake Van
Basin and covers 65 km’. Burdigalian aged reefal limestone has formed in a shallow marine
environment which is getting shallow fror: Eocene, The limestone is yellow- beige in color, massive,
sometime thick bedded and has abundant fissures. Adilcevaz limestone overlies on Ahlat conglomerate
unconformably. Aktas conglomerate, which is laterally passed through Develik Sformation thar consists
of siltstone, claystone and marl overlie limestone unconformably.
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Thirteen stratigraphic sections have been measured in reefal limestone, which is approximately 800 m.
in thickness. Four of them have been studied petrographically and palaeontologically. Consequently,
reefal limestones have divided into 5 subenvironments. | ) Basin slope; packstone facies which consists
globigerinas, milliolids and echinid fragments. 2) Reef front; wackestone and packstone facies that
consists of pelecypod fragments, bryozoas, al gae and bioclasts. 3) Reef core; framestone facies which
consists of algae and coral constituting. 4) Back reef; wackestone — packstone facies that consists of
algae, benthic foraminiferas, bioclasts, ostracods, gastropods. 5) Wackestone — Packstone facies which
consists of bioclasts, ostracods, gastropods, milliolids indicating lagoon environment.

In this study, the lithofacies characteristics of Adilcevaz limestone have been tried to determine.
Following studies will clarify the formation of reef and conditions of basin during reef formation.
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Golsel Cokellerde Sismik Soklarla Olusan Deformasyon Yapilari:
Van Gélii Dogusu ve Giineyinden Ornekler

Earthquake Induced Soft Sediment Deformation Structures In Lacustrine
Sediments: Samples From Eastern and Southern Part of Lake Van

Serkan UNER, Tiirker YAKUPOGLU ve Cetin YESILOVA
Yiiziincii Y1l Universitesi Jeoloji Miihendisligi Béliimii, 65080, Van.

suner@yyu.edu.tr, turkery@yyu.edu.tr, c_yesilova@hotmail.com

0Z

Suya doygun, kohezyonsuz, pekismemis sedimanlarda, ani iist basing, sismik soklar, firtina kokenli
dalgalar veya deniz/gdl seviyesinin hizli yiikselimi sebebi ile sedimanlar arasindaki bosluk suyu zayif
zonlardan yukariya dogru hareket etmektedir. Bu hareket, kirintili ¢ékellerde, su kagis yapisi adi
altinda toplanan birgok tiir deformasyon yapisini olusturmaktadir. Tabak (dish), siitun (pillar), alev
(flame) yapilari, kum volkanlart (sand volcanos) ya da biikliimlii laminalanma (convolute laminations)
bunlardan bazilaridir. Van Golii Havzasi'nda Geg Kuvaterner yash gélsel ¢okellerde, 10 cm. ile 2 m.

arasinda degisen genislige ve 3 cm. ile 50 cm. arasinda degisen yiikseklige sahip tabak, siitun ve alev
yaptlarina sik¢a rastlanmaktadir.

Golsel ¢okellerdeki deformasyon yapilarinin sismik soklarin etkisi ile olustugunun séylenebilmesi i¢in
bazi kosullarin saglanmasi gerekmektedir. Bunlar: (1) ¢alisma alaninin aktif bir depremsellige ve/veya
volkanizmaya sahip olmasi, (2) sivilasma potansiyeline sahip, kohezyonsuz kirmntililardan olusmasi, (3)
deformasyon yapilarina havzanin gesitli yerlerinde aym seviyelerde rastlanmasi, (4) deformasyona
sebep olabilecek egim ya da hizli depolanma gibi diger etkenlerin bulunmamasi. Van Golii
cevresindeki  gdlsel ¢okellerde sikga goézlenen deformasyon yapilari bu kosullarin  tamamini
saglamaktadir. Ayrica {ist basinca, firtina etkisini ya da ani transgresyonu gosteren ozelliklere de
rastlanmamistir. Son yillarda kirmtili ¢okellerdeki deformasyon yapilari iizerinde yapilan calismalar,
sismik soklarin yarattigi sivilasma ile olusan biyiik &lgekli deformasyon yapilarinin, 6,5-8
biiyiikliigiindeki depremlerle ve deprem episentrina maksimum 40-100 km. mesafede olustugunu
gostermektedir. Van Golii'niin dogusu ve giineyinde, geng golsel ¢okellerde yaklasik 200 km.’lik bir
hat tizerinde farkli alti noktada gozlenen deformasyon yapilari, 6,5-8 biiyiikliigiinde en az iki sismik
etkinlik ile olugsmus olmalidir. Bu durum Van Gé&lii geng gélsel gokellerinin, bolge depremselliginin
kayitlarint icerdigini gdstermektedir.

ABSTRACT

Pore water is expelled and moved upward by rapid sediment accumulations, seismic shocks, storm
originated wave movements or sudden sea/lake level risings in non-cohesive and saturated sediments.
Because of water movements, some water escape structures such as dish and pillar structures, flame
structures, sand volcanoes or convolute laminations are formed. Dish-pillar structures and flame
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structures have 10 c¢cm.-2 m. in width and 3 c¢m.-50 cm. in height in Late Quaternary lacustrine
sediments of Lake Van Basin.

The following criteria are required for interpretation whether the deformation structures in lacustrine
sediments are related to the seismic shocks: (1) the area must be a seismically and/or volcanologically
active region, (2) potentially liquefiable clastic sediments are present, (3) observation of the
deformation structures in different locations of the basin, (4) the detectable influences of slopes or
rapid sediment accumulations are lacking. Deformation structures, which have been observed in
lacustrine sediments around Lake Van provide all these criteria. In addition overburden, storm effect
or sudden transgression data aren’t exist. According to recent studies about soft sediment deformation
structures, these large scaled structures must be generated by earthquakes, which have 6.5-8
magnitudes and to be located in maximum 40-100 km distances from epicentre. Deformation structures
that are observed at six different locations at east and south of Lake Van must be related with minimum
two seismic activities in 0,5-8 magnitudes. This situation shows that the sedimentation in Lake Van
reveals the records of the seismic events of the region.

(8]
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Soguksu Milli Parki’nda (Kizilcahamam ) 10 Milyon Y1l Yasinda Taslasms
Agac Govdeleri Isiginda Jeolojiye Bir Giris

An Introduction to Geology In The Light of 10 Million-Years-Old Lithified Tree
Logs From The Soguksu National Park (Kizilcahamam-Ankara)

Mutlu GURLER' ve Faruk OCAKOGLU?
'Adalet Bakanli g1, Teknik Isler Dairesi Baskanligi, Ankara

ZOSmangazi Universitesi, Jeoloji Miihendisligi Boliimii, Eskisehir

0z

Jeolojik Anitlar, enderlikleri ve estetik degerleri ile tagidiklar bilgiler agisindan Ustiinliikleri bulunan
her tiirden jeolojik olusuklar olarak tanimlanabilirler. Bu nadide nesneler zamanla, kendilerini
olusturan dogal siireglerin ve 6zellikle insani etkinligin (belki de en ¢ok ticari etkinligin) tehdidi altinda
bulunmaktadirlar. Son yillarda géreli olarak artan gevre duyarliliklari paralelinde, gecikmis olsa bile
tilkemizde de jeolojik mirasimizin envanterinin gikarilmasi yolunda 6nemli bir mesafe kaydedilmistir.

Jeolojik amitlari koruma gerekgelerimiz ¢esitlidir. Bunlardan belki de en anlamh olani, tipki soyu
tehlikede canlilar korurken diisiindiigiimiiz gibi, yerine bir daha aynist gelemeyecek bir nesnenin
yokolusu ile bir zenginligin elimizden gikacagi kaygisidir. Gelecek jeolojik ¢alismalar igin rezerv
olarak saklama, her diizeyde mesleki egitim icin kullanma, bilim turizmine acarak yeni bir gelir
kaynagi yaratma ilk elde diisiiniilebilecek baskalaridir. Bunlardan ayr1 bir baskasi bulunmaktadir ki bu,
kanimzea jeolojik anitlarin en gizil yararidir: Onlari halkin dogabilim ve doga felsefesi egitimi icin
kullanmak.

Kizilcahamam yakinindaki Soguksu Milli Parki’nda bulunan taglasmis aga¢ govdeleri bu amagla
kullanilabilecek egsiz bir olanak sunmaktadir. Onceki ¢alismalara gore Geg Miyosen yash bir lav ve
piroklastik ardalanmasi iginde taslasarak korunmus bu agac govdeleri Milli Park’in ziyaretgilerine bir
Jeolojiye giris dersi i¢in gesitli tirden malzemeler saglamaktadir. Alanda farkl: tiirde st iiste dizilmis
tabakali kayaglar mevcut oldugundan stratigrafi; taslasmis agac govdelerini de igeren istif 15° kadar
egimli oldugundan tektonik; organik malzemenin inorganik malzemeye déniismesi (bu yiizden siireg
taslagma  “lithification™ olarak ta amliyor) sdzkonusu oldugundan jeokimya ve genel bir
kronostratigrafi meveut oldugundan “jeolojik zaman™ kavrami, bunlarin tamami bir tek jeolojik anit
alaninda etkin bir sekilde ortalama insanda Yerbilim bilincinin yerlesmesine katkida bulunabilir.
Onerilen poster sunum bu amaca goniillii katkr sunmak igin hazirlanmis bir deneme niteligindedir.
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ABSTRACT

Geological monuments can be characterized by their rarity and aesthetic value, and being a significant
source of geological information. These scarce and susceptible materials have been under the threat of
the activities of mankind (particularly the trading of these mateials) as well as of natural processes
such as erosion. In recent years, in accordance with the rise of environmental sensitivity, the inventory
of geological monuments in Turkey have started to be documented.

Causes of the preservation initiatives are various. Perhaps the most meaningful of them is motivated by
the mood of leaving a richness of ourselves, that is generaly directed to animals and plants whose
generation is faced with the threat of extinction. Among others, to store for future geological
researches; to use them as professional education materials and to earn money by popular science
tourism from them can be considered at first glance. In addition, a last motivation that we regard
having the most important “potential benefits” is to profit from them for the education of people with
respect to science and philosophy of nature.

The silicified tree trunks found by chance within the Soguksu National Park (Kizilcahamam-Ankara)
form an excellent occasion for this purpose. This geological monument together with their larger
geological and botanical environment, provides various materials for a course of “Introductory
Geology” 1o the visitors of the park. Since the area comprises various types of rocks (lava, pyroclastics
and siliciclastics), the concepts of stratigraphy can be satisfactorily conveyed to visitors. The certain
radiometric ages and a generally well-constructed chronostratigraphic framework of the area
facilitate the stratigraphy education. Since the whole volcano-sedimentary package with the pinned
tree trunks on it, tilted tectonically for some 15°, an introduction to the fascinating world of structural
geology is quite probable. The world of microscopic organic and inorganic structures, their relations
in the course of silicification can be summarized satisfactorily. All these knowledge can help
constructing a consious of Earth Sciences in ordinary people.

The proposed poster presentation is a humble and volunter example of this educational project.

(8
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Dalaman Giincel Kiyr Tortullar1 ve Yahtaslarinin Deniz Kaplumbagalari
Yuva Dagihmu Uzerindeki Etkisi, GB Tirkiye

Effect Of The Dalaman Modern Coastal Deposits And Beachrocks On The Nest
Distribution Of Sea Turtles , SW Turkey

Mehmet OZKUL*, Yakup KASKA** Erdal AKYOL* ve
M. Cihat ALCICEK*

*Pamukkale Universitesi Jeoloji Mithendisligi Bolimii, 20017 Denizli (mozkull@pamukkale.edu.tr)

#* Pamukkale Universitesi Biyoloji Béliimii, 20017 Denizli (caretta @pamukkale.edu.rr)

(877

GB Anadolu kiyilarinda yer alan Dalaman kumsali 10 km uzunlukta, batida Giimriik Tepe civarindan
baslayip doguda Hudul Tepe’ye kadar uzanir. Her iki ucunda Kayalik ve dik kiyilara geger. Kumsal
batidan doguya dogru Sarisu, Dalaman Cay1 ve Tersakan Gayi ile kesilir. Kumsal genisligi 30-100 m
arasinda degisir. Kiyi ¢izgisinden itibaren kara yéniinde 35-60 metre geride, kumsalin topografik
olarak en yiiksek kesimlerinde deniz yoniinden esen riizgarlarla yer yer yel kumul tepecikleri
gelismistir. Kumullarin tipik bir 6zelligi olan kara yéniindeki yiiksek acil gapraz tabakalar jeoradar
gortintiilerinde belirgin olarak izlenir. Kumul tepeleri ¢ogunlukla maki tiirii bitkilerle kismen stabilize
olmus durumdadir. Deniz yoniinden esen hakim riizgarlar nedeniyle, tepeler tizerine tutunmus bitki ve
agaglarin kara tarafina dogru egik olduklari goriiliir. Kumul tepelerinden sonra, kara tarafinda kamisli-
sazli bataklik (lagiin) ile kumul ve aliivyon diizliikleri yer alir. Aliivyal diizliiklerinin bir kismi tarim
alanidir. Ayrica kiyr ¢izgisinden 1-1.5 km icerilerde de temel kayalara yaslanmis ve daha yiiksek
kotlarda eski kumullar bulunur.

Dalaman kumsalinin Biiyitk Kanal-Kiikiirtlii Gol dogusunda kalan kesiminde, glincel kiy1 tortullarinin
yani sira, kiyi erozyonu nedeniyle, agiga ¢ikmis yalitasi olusumlari da goze ¢arpar. Akdeniz kiyilarinda
gbzlenen benzer yalitasi olusumlarinin Erken Holosen transgresyonunu izleyen regresif dénemde,
vadoz zonda olustuklari ifade edilmistir (Bener, 1972 ve Kayan, 1988). Kiyr oniinde dar bir serit
halinde uzanan yalitaslari deniz yoniinde, giineybatiya dogru 7-12° egimlidir. Orijinal konumlu
yahtaslari disinda kiyi gerisi ve kumul alanlarinda degisik boyutta, parcalanmis yalitasi bloklari gelisi
glizel dagilmis durumdadir. Yalitaglari kiy gerisinde gevsek kum ve cakilli kumlarla &rtiiliir. Gerek
yahtaglar gerekse giincel kum ve gakillar Dalaman kuzeyinde yiizeyleyen allokton ve otokton
konumlu kayaglardan tiremistir. Cogunlukta olan koyu renkli kum ve cakillar ofiyolitik kayag
grubundan tiremistir. Bunlara kirmizi-kahverengi radyolarit taneleri de dahildir. Agcik renkli taneler ise
boltuk sirasina gore kiregtasi, ¢ort ve kavki kokenlidir. Yalitaglarint olusturan taneler mikritik
karbonatla ¢imentolanmustir.

Su altnda, 5 m ile 11m derinliklere kadar yer yer parcalanmis ve bloklu bir goriiniimde olan
valitaglarinin genisligi 328 metreye kadar ulagir. Yaltaslarinim dogrultu ve egimleri boyunca farkl
yénlerde kanallar gelismistir. Kanallar ayni zamanda kirik hatlart ve iist iiste duran tabaka
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sintrlarindaki mikro kuesta yapilarini izler. Bazi genis kanal tabanlari kumla kaplanmistir. Bu kumlarda
cogu kez dalga ripillari gbze carpar.

Biiyiik Kanal’dan batiya dogru yalitaslari giderek deniz suyu ile ayni seviyede ya da altinda kalmakta
ve genislikleri de ayni yonde azalmaktadir. Buyiik Kanal-Kikirtli G6l dogusunda yahitaslarinin su
istine ¢ikmis olmalart ve bu alanda su altinda engebeli bir deniz tabani olusturmalari, deniz
kaplumbagalarinin bu alana ¢ikmalarini ve yuva yapmalarini biiyiik ¢apta kisitlamaktadir. Bu durum
yuva dagilimlarina bakildiginda agikca goriilmektedir.

ABSTRACT

The Dalaman beach located at the southwest Anatolian coasts is about 10 km long, begins around the
Giimriik Hill at the west and reach out Hudul Hill at the east. It passes through the rocky coasts at the
each ends. The beach is interrupted by Sarisu, Dalaman and Tersakan creeks from the west to the east
respectively and its width varies from 30 to 100 meters. Small dune hills have been formed
topographically at the highest parts of the beach, beginning from shore line in the land direction, at
35-60 meters behind, by the winds blowing from the sea. Landward high angle cross beddings, which
are typical forms of the dune hills, can easily be traced on the georadar images. Sand dunes are partly
stabilized by usually trees, plants and maquis. The plants and trees stabilized on the hills are bent
landward since the dominant winds blowing from the sea. After the dune hills, landward the reedy
marshes (lagoon), dune-and alluvial plains take place. There are also some old sand dunes at the
higher elevations and on the rocks, which are 1-1.5 km away from shore line.

The beachrock forms which are appeared by shore erosion attract attention which is at eastern part of
the Dalaman Beach and Buyuk Kanal-Kukurthe Gol. The similar beachrock forms on the
Mediterranean cost formed in vadose zone at regressive stage which follows transregression of Early
Holocene (Bener, 1972 and Kayan, 1988). The beachrocks which are in the forms of narrow band at
foreshore incline to SW 7-12. Additionally, the broken beachrock blocks are irregular size and
positions at the dune and/or backshore zones. They are covered by loose sand and gravels. Both
beachrocks and recent sands-gravels are originated from allochthon and autochton rocks which are
outcropped at north of Dalaman. The dark colored sands and gravels were derivated from ophiolithic
rocks. Red and brown radiolarite are also included those group. Light colored grains are limestone,
chert and test in origin. The beachrock components are cemented by micritic carbonate.

The width of the blocky and broken beachrocks can reach up to 328 meters under the water and in
depth of 5-11 meters. Some channels which are parallel to dips of beachrocks may follow the fracture
lines and microcuesta structures at the bed boundaries. Some wide channel beds may be covered by
sands which generally show wave ripples.

The elevation and width of the beachrocks are getting lower and even bellow the sea level from Buyuk
Kanal to west. The sea turtles can walk and build a nest with a grear difficulty at the east of Biiviik
Kanal-Kiikiirtlii Gol since the beachrocks are both above and under the sea level and creates rough
surfaces. It can clearly be seen on the nest distribution.

Bener, M., 1972, Antalya-Gazipasa Kiy1 Kesiminde Yalitasi Olusumu. Istanbul Univ. Yayini, No. 75,
Istanbul, 93s.

Kayan, I., 1988, Late Holocene sea-level changes on the western Anatolian coasts. Paleogeography,
Paleoclimatology, Paleoecology, 68, 205-218.
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Edremit (Van) ve Yakin Civar1 Aktif Tektonigine Yonelik Bulgular
Field Evidences Of The Active Tectonics Near Edremit (Van, Eastern Turkey)

. . 1 . 1 . v 5
Caglar OZKAYMAK', Onur KOSE' ve Tekin YURUR
"Yiiziincii Yil Universitesi, Jeoloji Miihendisligi Boliimii, Van
JHacettepe Universitesi, Jeoloji Mithendisligi Boliimii, Ankara

(cozkaymak @yyu.edu.tr, onurkose @yyu.edu.tr, tyurur@ hacettepe.edu.tr, )

OZ

Dogu Anadolu’da, Van G&lii havzasmin dogu kesimlerinde yeralan Kuvaterner gol ¢okelleri ile
Edremit yerleskesi etrafinda yiizeyleyen ve olasilikla iist Pleyistosen yasl Edremit travertenini kesen
geng faylar gozlemlenmistir. Bu yapilar arasinda, geng gél ¢okellerini 6teleyen D-B dogrultulu ters
faylar, KB-GD uzamimli sag yonlii dogrultulu atimh faylar ve K-G dogrultulu normal faylar
bulunmaktadir. Edremit travertenlerini kesen tansiyon catlaklari ve KD-GB dogrultulu sol yonli
faylarla, bu alanda son yillarda meydana gelen ii¢ depremin merkeziisti konumlari ve odak
mekanizmalari ele alindiinda, travertenlerin yeraldigi blogun K-G yéniinde sikistigi ve kuzeye egimli
bir ters fay boyunca giineye dogru hareket ettigi anlagilmaktadir. Bu bulgular, daha batida yeralan ve
Anadolu’nun 6nemli iki fayinin birlestigi Karliova eklemi ve batisinda etkin oldugu diisiiniilen basit
kesme deformasyonuna karsin, Van bolgesinin bir saf kesme deformasyonu gecirmekte oldugunu
distindiirmektedir.

Anahtar Kelimeler: Van Golii Havzasi, Aktif tektonik

ABSTRACT

Field work undertaken in the Quaternary lacustrine deposits and upper Pleistocene (?) travertines
outcropping near the Edremit town, at the eastern part of the Lake Van Basin, in Eastern Turkey, has
revealed the presence of recent faults. Among them, E-W trending reverse faults, NW-SE trending
right-lateral strike-slip faults and N-S trending normal faults affect the lacustrine deposits. The
Edremit travertines are dissected by N-S trending extensional fractures and NE-SW trending left-
lateral strike-slip faults. On the other hand, epicenter locations and fault-plane solutions of three
recent moderate earthquakes occurring near the Edremit town indicate that the crustal block capped
by the travertines is experiencing N-S shortening accommodated by a north-dipping reverse fault zone.
These findings suggest that the Van region is presently undergoing deformational processes of pure
shear type, in contrast with the westerly Karliova Triple Junction of the major active Anatolian strike-
slip faults where the deformation is known to be of simple shear type.

Key Words: Van Lake Basin, Active Tectonics

308



57. Tiirkiye Jeoloji Kurultay1 08-12 Mart 2004, MTA Kiiltiir Sitesi, Ankara
57th Geological Congress of Turkey

Referanslar

Acarlar, M., Bilgin, Z. A., Erkal, T., Giiner, E., Sen, AM., Umut, M., Elibol, E., Gedik, I., Hakyemez,
Y., Usuz, M.F., 1991. Van Golii Dogu ve Kuzeyinin jeoloji. M.T.A. Raporu, No: 9469.

Davis, H.G., Reynolds, J.S., 1996. Structural Geology of Rocks and Regions. John Willey and Sons
Ltd., Newyork, 770.

Degens, E.T., Kurtman, F., 1978. The Geology of Lake Van. Maden Tetkik ve Arama Enstitisii Yayin,
Ankara. 169.

Kogyigit, A., Yilmaz, A., Adamia, S., Kuloshvili, S., 2001. Neotectonics of East Anotolian Plateau
(Turkey) and Lesser Caucasus: Implication for Transition From Thrusting to Strike-Slip Faulting.
Geodinamica Acta, 14: 177-195.

KOERI 2003. web edition, http://www.koeri.boun.edu.tr, Last modification: Monday, 2003 August 31
10:05.

Kose, O., 2001. Depremler Kavsagi. Atlas Dergisi, 22:68-69.

Ozkaymak, C. ve Kése O., 2002. Van Ili ve Yakin Civari Aktif Tektonigine Yonelik Bulgular. 55.
Tiirkiye Jeoloji Kurultayi, TMMOB, Ankara. 226.

Ozkaymak, C., Saglam, A., Kose, O., 2003, “Van Goli Dogusu Aktif Tektonik Oczellikleri”, ATAG-7
(Aktif Tektonik Arastirma Grubu Yedinci Toplantisi), 1-3 Ekim 2003, Yizincu Yil Universitesi, Jeoloji
Miih. Bol., Van.

REDPUMA, 2003. Web edition, http://seismo.ethz.ch/moment_tensor, Last modification: Tuesday,
2003 September 01 11:15.

Sener, S., 1992. Van Ili Yakin Giineyinin Jeolojisi ve Denizel Miyosen Istifinin Fasives Ozellikleri.
(Yiiksek Lisans Tezi, basilmamug). Ankara Universitesi Fen Bilimleri Enstitiisti, Ankara.
USGS, 2003. Earthquake Hazards Program, last Quakes, web  edition: htip://

neic.usgs. go\'/neis/bullerin/()S_EVENTS/eq_Oj’OSO]/neic_tga(.'_maps.html, last modification: Thursday,
2003 May 01 11:09 MDT.

309



57. Tirkiye Jeoloji Kurultay: 08-12 Mart 2004, MTA Kiiltiir Sitesi, Ankara
57th Geological Congress of Turkey

Van (Timar) Cevresindeki Gen¢ Bazik Volkanizmanin
Mineralojik-Petrografik Ozellikleri

Mineralogical And Petrographical Properties Of Young Basic Volcanism In The
Van (Timar) Area, Eastern Turkey

Vural OYAN', A. Umit TOLLUOGLU" ve Yavuz OZDEMIR"
*Yizincu Yil Universitesi Jeoloji Miihendisligi Boliimii 65100 VAN.
**ODTU Jeoloji Mithendisligi Boliimii ANKARA.

oyanvural @hotmail.com, tollu@yyu.edu.tr, ozdemir_c74@hotmail.com

oz

Van Goli'niin kuzeydogusunda yer alan Timar bélgesinde agilma ¢atlaklari boyunca gelisen
magmatizma ¢ok karakteristiktir. Volkanizma bazik karakterli olup, lavlar blok lav akintisi ve siitun
bazaltlar seklinde gelismistir. Olivin bazalt karakterli lavlar, KD-GB dogrultulu agilma catlaklari
boyunca meydana gelmistir. Birden fazla ¢ikis noktasindan itibaren yiizeylenen lavlarin en yaygin
olarak gézlendigi yerler Kaleharabe Tepe, Hilvan Tepe, Halkali Ko6yii ve Kumluca Koyiidiir.

Kaleharabe Tepeden yayilan lavlar yaklasik 3km® lik bir alan kaplamaktadir. Blok lav akintis
seklindeki lavlarin kalinligi yaklasik olarak 1-3 m arasinda de@ismektedir. Hilvan Tepedeki lav
akintilart ise blok lav akintilari ve sutun bazaltlar seklindedir. Sutun bazaltlar yaklasik 1km? lik bir
alanda yayilim gosterip 1-2 m arasinda degisen kalinliklara sahiptir. Halkali ve Kumluca kéylerinde
yiizeylenen bazaltik blok lav akintilarinin kalinhklari maksimum 3m, yayihm alanlari ise 3-5 km®
arasinda degismektedir.

Ydredeki lavlarin genel mineralojik bilesimleri olivin + plajiyoklaz + klinopiroksen (titanojit + 0jit)
fenokristallerinden olusmaktadir.Volkanik hamur ise plajiyoklaz + piroksen + olivin mikrolitleri ve yer
yer volkan camindan olusmaktadir. Tiim bazaltik lav akintilari icerisinde yer alan olivin mineralleri
kenarlarindan ve c¢atlaklarindan itibaren kismen vada tamamen iddingsitlesmistir. Mineralojik
karakteristikleri bakimindan birbirlerine benzerlik gosteren olivin bazalt karakterli lav akintilari
dokusal olarak farkli ¢ikis noktalarinda farkli 6zellikler sunabilmektedir. Kaleharabe Tepe ve Hilvan
Tepe ¢ikis merkezli lavlarda ofitik ve glomeroporfirik doku gézlenirken, Kumluca ve Halkali
Koylerinde gozlenen lavlarda ise akma dokusu hakimdir.

Birden fazla ¢ikis noktasindan catlak piiskiirmeleri ile gelismis olan Timar volkanitleri iizerindeki
mineralojik ve petrografik ¢calismalar kayaclarin olivin bazalt karakterli oldugunu, magmadaki Fe, Ca
getirimi ile olivin minerallerinin iddingsitlestigini ve lav akintilarinin farkli dokusal &zellikler
sundugunu géstermistir. Kayac icerisinde olivin ve titanojit minerallerinin hem hamurda hem de
fenokristal olarak beraber bulunmasi volkanizmanin alkali karakterde oldugunun tipik gostergesidir.
Dogu Anadolu’nun sikismali — gerilmeli tektonigi sonucunda KD-GB dogrultulu agilma catlaklarinda
ortaya cikan bazik karakterli volkanizmanin, litosferik kiriklar boyunca manto malzemesinin yiizeye
cikmasi ile gelistigi varsayilmistir.
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ABSTRACT

The study area, Timar, which is located to the north east of Lake Van, is characterized by magmatism
that developed along the extentional fissures. Volcanism is of basic character and the lavas occur to
have developed as blockly and columnar basalts. The lavas are of olivine basalt in character and they
were formed along the NE-SW trending extensional fissures. These lavas, which were originated from
several eruptional points, are extensively known from a small number of areas including the
Kaleharabe Tepe, the Hilvan Tepe, Halkal: Village and Kumluca Village.

The blockly lavas which spread out of the Kaleharabe Tepe has extended about 3 km’. The thicknesses
of these lava flows vary between 1 to 3 meters. The Hilvan Tepe lavas are blockly and columnar
basalts in character, with an average thickness of 1-2 meters, and cover an area about 1-km’. Basaltic
blockly lavas that are observed in the area of Halkali Village and Kumluca Village have an average
thickness of 3 meters and covers an area of about 3 to 5 kn’.

The general mineralogical composition of the lavas consist of olivine + plagioclase + clinopyroxene
(titano-augite + augite) phenocrysts. The matrix is composed of olivine + plagioclase + clinopyroxene
microlithes and volcanic glass. Olivine phenocrysts that are found in the all basaltic flows are partly
or completely changed to iddingsite along their sides and cracks. The lav flows of olivine basalt
character show close similarities in terms of their mineralogical content, however they may show
different textural characteristics at different locations. The lavas observed at Kumluca Village and
Halkali Village are characterized by flow structures, whereas the Kaleharabe Tepe and the Hilvan
Tepe lavas have ophitic and glomeroporphyric textures.

The mineralogical and petrographical studies on the Timar volcanics indicate that the volcanic rocks
are characteristically made up of olivine basalts and the associated olivine minerals were subjected to
iddingisitation by Fe and Ca supplied by the magma. Furthermore these volcanic rocks show different
textural features. The occurence of the olivine and the titano-augite minerals within the matrix of the
rocks as well as their presence as phenocrysts clearly suggest an origin of alkaline volcanism. As a
result of compressional - extensional tectonics of East Anaitolia, it is hypothesized that the basic
volcanism in the area occurred from the mantle material along the NE-SW trending extensional
fissures.
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Van ili Gevas ilgesinin giiney batisinda yer alan, yaklasik Dogu-Bati gidisli dar bir kusak halinde

yerlesen ultramafik-mafik kayag¢ topluluguna Gevas Ofiyoliti adi verilmistir. Ofiyolitik istif i¢inde
listfenit olusumlarinda tektonigin rol oynadigini ortaya koyan yapisal kanitlar bulunmaktadir.

Gevag Ofiyoliti'nde yapilan ¢alismalar bslgede hakim olan Jeolojik birimlerin alttan iiste dogru; Bitlis
Masifine ait kiregtaslari, ofiyolitik kayag toplulugunun ultramafik tiyelerini olusturan serpantinit,
piroksenit, mafik tyeleri temsil eden diyabaz dayk kiitleleri, spilitik yastik lavlar ile ofiyolitik birimin
en istiinde gozlenen radyolaritler oldugunu gostermistir. Bitlis Masifine ait kiregtasi ve serpantinit
arasindaki tektonik dokanaklarda yaygin listfenitlesmeler goriilmektedir.

Gevas ilcesi ve cevresindeki ofiyolitin igindeki dilimlenmeler, Ust Kretase-Eosen araligindaki
ekaylanmalara bagli olarak gelismistir. Ekay dilimleri arasinda Bitlis Masifine ait metamorfik
karbonat kayaglart da bulunmaktadir. Bitlis Masifinden gelen metamorfik dilimlerin ve ofiyolitin
degisik evrelerde birbirlerinin iizerine bindirdigi gozlenmistir. Ofiyolitik kayaglar kendi iglerinde
belirli bir diizen sunarlar ancak st iiste bindiren ekay kusaklar1 nedeniyle istifin siirekli olarak tekrar
ettigi gozlenmistir. Ofiyolitik topluluk igindeki kayaclarin tektonik dokanaklari belirlenebilmekte ve
harita tizerinde yapisal iliskileriyle ortaya konulabilmektedir. Bu nedenle bu calismada Gevas Ofiyoliti
igin ofiyolitik melanj kavrami kullaniimayacaktir.

Bindirmeler bolgedeki en belirgin yapidir. Ust Kretase sonrasinda da devam eden bindirmeler bolgede
donem donem tekrarlanmis ve ekay kusaklarinin gelismesine neden olmustur. Ekay kusaklarinin daha
sonraki donemlerde naplarla kesildigi belirgin olarak gozlenmistir. Ozellikle kirectasi bloklarinda
gbzlenen bindirmeler genel olarak kuzeye egimlidir. Ancak glineye egimli kusaklara da
rastlanmaktadir. Bdélgenin ¢ok uzun bir siire (Ust Kretase-Eosen) tektonizma etkisinde kaldig
distiniilirse, bu durum olagandir. K-G dogrultulu olan bu bindirme kusaklari yer yer yatay naplarla
kesilmistir. Bolgede gozlenen diger bir yapisal zellik ise dogrultu atimli faylar ve normal faylardir.
Dogrultu atimli faylarin dogrultulari degiskenlikler géstermesine ragmen genel olarak B-KB dogrultulu
ve sag yonludirler.

Bindirmeler ve tekrarlanan ekay diizlemleri iki yolla listfenitlesme tizerinde etkili olmustur: 1-
Listfenitlesmeye yol agan karbonatlasma ve silislesme reaksiyonlarinin olugmasi ve hizla gelismesi i¢in
kayag iginde ezik zonlar olusturmustur. Kimyasal reaksiyonlar boylece kolaylasmistir. 2-Bindirme
diizlemleri ¢ok uzun bir siireg boyunca ilerlemis boylece gesitli dilimlerin birbirleri itizerinde
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siirtiklenmesi  sonucu siirtiinmelere ve dolayisiyla mekanik enerjinin 1s1 enerjisine doniismesine yol
acmistir. Bu sayede ortamda reaksiyonlarin gelisebilecegi uygun sicaklik kosullari saglanmistir. Biiyiik
Olglide 1s1 direten bu hareketler siirecinde hidrotermal akiskanlar faaliyete gecerek bolgede yeni
alterasyon olusumlarina neden olmaktadir. Bu alterasyonlardan en 6nemlisi Au-Pt-Co-Ni benzeri
metallerin ultramafik kayag iginde zenginlesmelerine yol agabilecek listfenitlesmelerdir.

ABSTRACT

The East-West trending, narrow ophiolitic belt named as Gevas Ophiolite located on southwest of the
Gevas town of Van province. The ophiolitic sequence exhibits evidence of tectonic factors which
effective during listwaenitization.

The predominant lithologies in the region represented by metamorphic limestone of the Bitlis Massive
and serpentinized ultramafic rocks of the Gevas Ophiolite. The metamorphic limestone of Bitlis
Massive represent basement in the study area. The Gevas Ophiolite consists of ultramafic and mafic
rocks from bottom to top respectively, serpentinite, pyroxenite, diamafic intrusions, and spilitic pillow
lavas. The pelagic sediments represented by radiolaritic chert overlying ultramafic and mafic rocks.
The tectonic boundary between limestone and ultramafic rocks shows widespread listwaenitization.

Major emplacement of Gevas ophiolite was taken place during the place during the Upper Cretaceous.
Berween Upper Cretaceous-Eocene period-several imbrications were developed after the ophiolite
emplacement. The imbricate structures were also observed in the limestones of the Bitlis Massive.
Multiphased caused to limestone and serpentinite slices emplaced on each other. Therefore
intercalated stacking was developed between limestones of Bitlis Massive and serpentine of Gevas
ophiolite. These complex tectonic boundaries were prepared a suitable environment for material
transfer between limestone and ultramafic rocks. Although the continuously stacking within ophiolite
very common, each thrust belt of Gevas ophiolite presented properties of regular sequences and
boundary of different lithology can be determined. Therefore this study does not accepted the term of
ophiolitic melange for Gevasophiolite.

The thrust belts are most distinct tectonic features of the region. Overthrusts were perpetual continued
after the Upper Cretaceous and imbricated structure was developed. Later stage napes cut the
imbrication belts. Limestone slices are very good reference for thrust direction by the northward
doping. But in the some places thrust belts shows southward dipping. The dextral W-NW strike slip
faults are another major structural characteristic of region.

Imbrications were effected listwaenitization by two different ways: 1- Quenched zone which developed
between different slices, providing suitable condition for speed of chemical reactions such as
carbonatization and silicifications. Therefore chemical transformations easily developed. 2- The thrust
belts and napes dragging for long time period as well as producing heat from mechanic energy
transform to heat energy. This energy transformation was providing suitable physical condition for
chemical reactions and alterations. Listwaenitization is most important alteration because of the
leading Au-Pt-Co-Ni enrichments in the ultramafic rocks.
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oz
Bu ¢alisma igin laboratuvarda kullanilan Krizoberiller Afrika kokenlidir. Ornekler ideal sari-

kahverengi renklerdedir. Kullanilan &rneklerin boyutlari ortalama 1 cm ile 1,5 c¢m arasinda
degismektedir. Farkli amagclar

ile kullanilmak tizere laboratuvara yurt disindan getirilen bu siistaglari renk degisimleri sunmaktadir,
Bu degisim onun igerdigi inkliizyonlardan ve kaboson kesimden kaynaklanmaktadir. Igerisinde sayisiz
tanede bulunan ve birbirine paralel olarak gelismis inkliizyonlar tagin renginde oynamalara, bir 151k
bandinin olusumuna ve hareketlere sebep olmaktadir. Siis tagi ylizeyinde diisey 1sik bandi
gortilmektedir. Krizoberiller bu 1sik bandinin saga-sola hareketi ile birlikte bandin diger tarafinda kalan
bélgede acik ve koyu renk olacaksekilde dalgalanmalar gostermektedir. Inkliizyon igeren ve gemolojik
laboratuvarda uygun sekilde kaboson kesilen Krizoberiller digerlerine oranla daha degerlidir.

ABSTRACT

Crysoberyls used in the lab for this study are source in Africa. Examples are at ideal yellow-brown
color. Sizes of examples are changable from I cm to 1,5 cm. Being brought from other countries to be
used for diffrent purposes tis examples present changes in the color of this gemstones. This changes is
due to it’ s content of inclusion and cabochon parts. In the gemstone there are countless and parallel
growth inclusions and this couses the changes in the color of the stone and movement and formation of
a light stripe. A vertical light stripe is seen on the surface of gemstone With the movement of this light
stripe 1o the right and left, crysoberyls present dark and light coloured waves at the other side of this
light stripe. Crysoberyls including inclusions and cut properly cabochon at the gem lab is more
expensive than others.
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