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Arastirma Anadolu Hisar’nda, Kiigiiksu Kasri ¢evresinde yapilmis olan ve Paleozoyik
temele kadar ulasan 8 sondajdan derlenen 98 6rnek iizerinde yiiriitiilmiistir. Kuvaterner
istifinin kalmhgr 12.50-25.10 m arasinda degismektedir.

Sedimentolojik agidan tortul istifin taban boliimlerinde baslayan bol kavkili ¢okeller yiiksek
enerjili deniz etmenliginde gelismistir. Genelde iiste dogru tane incelmesi gosteren, karasal
girdinin baskin oldugu seviyeler ile ardalanmaktadir. Bu durum son 7.000 yil igerisinde en
az li¢ kez deniz diizeyindeki alcahp yiikselmenin varhigini ortaya koymaktadir.

Foraminifer toplulugu olarak 98 &rnekten 77°sinde 31 cins ve 52 tiir gézlenmistir. Fauna
tabanda denizel formlar ile baslar, acisu ortamina gegis gosterir ve yine denizel formlar ile
sona erer. Acisu toplulugu ile iistteki denizel topluluk arasinda bir gegis donemi zellikleri
belirlenir.  Tortullar olduk¢a zengin denilebilecek Akdeniz foraminifer toplulugunu
icermekte ise de, 6rneklerdeki fert sayisi gok azdir.

Istifte Istanbul Bogazi mollusk faunasma gore ¢ok zengin sayilamayan, farkli ortamlari
karakterize eden pelecypod’lardan 11 cins ve 11 tiir; gastropodlardan ise 9 cins ve 10 tiir
bulunmustur.

Bryozoon toplulugu agisindan istifte ¢esitlilik sunan bir fauna bulunmaz. 75 érnekte 5 cins
ve 6 tiir saptanmustir. Tumi Atlantik kokenli olan bu denizel formlar Holosen orta ve
sonlarinda Akdeniz’in yoredeki baskinliginin bir isaretidir.

Tortul 6rnekler palinolojik acidan degerlendirildiginde 7 sondaja ait drneklerde spor, polen
ve dinoflagellat’lar belirlenmistir. Ozellikle Dinoflagellat grubu giiniimiizde 7.500-3.500
yillart dncesini simgeleyen, kiy1 yakint ve acisu kosullarinda yasamis olan cins ve tiirleri
IGerir.

Paleozoyik sonrasi siddetli deformasyona ugrayarak kivrim, fay ve bindirmelerin olustugu
bolgede, KB-GD yonlii yanal atimh faylar en geng yapilar olarak dikkati ¢ekmektedir. Bu
faylarin yaginin Istanbul Tersiyer’indeki diger faylarla kiyaslanmasindan, Miyosen sonrasi
olduklari diisiiniilebilir.
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Quaternary of Anadolu Hisar1 (eastern Bosphorous-istanbul)

This study was carried out on a total of 98 samples gathered from 8 boreholes cutting

through a Quaternary sequence around Anadolu Hisari (castle) and Kiigiiksu Kasri. All of
these 8 wells reached down to the Palaeozoic basement rocks. Total thickness of Quaternary

sequence in these wells varies between 12.50 and 25.10 m.

A sedimentary horizon, which is characterised by clastic sediments with abundant sea shells,
makes up the base of this sequence, indicating a high-energy marine environment. Upward
in the succession, this horizon changes into a level where fine-grained subaerial
intercalations are observed. This indicates that sea-level changes took place at least three
times in the course of last 7000 years.

77 samples out of 98 contain foraminiferous fossils. 31 genus and 52 species were observed
in these samples. The fauna starts at the base with marine forms, changes upward into those
of lacustrine in the middle and then turns again into marine forms at the top. There appears
to be a transition period between the lacustrine and marine groups. Although the sediments
contain abundant species of Mediterranean foraminiferous, number of members are quite
limited in the samples.

The Quaternary sequence contains pelecypod and gastropod faunas, which are not as
abundant as that of Bosphorous. We determined 11 genus and 11 species of pelecypods and
9 genus and 10 species of gastropods.

The sequence does not contain a fauna displaying variability in bryozoon group. We
encountered with 5 genus and 6 species in 75 samples. These marine forms which are of
Atlantics origin indicate that Mediterranean Sea had been dominant between middle and late
Holocene.

When examined from the palynological point of view, the samples from 7 boreholes contain
spores, pollens and dinoflagellats. Dinoflagellats are of special importance since they
represent species that lived in lacustrine and near-shore environments between 7500 and
3500 years ago.

The strike-slip faults displaying NW-SE strikes are the youngest structural elements in the

region that underwent intense deformations after the Palaeozoic. When correlated with other
faults of the Tertiary age, we conclude that these faults are younger than Miocene.
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Duruhan (Aydincik-Igel) yoresindeki erken Karbonifer brachiopoda
faunasi ve az bilinen bir fosil: pseudoconocardium (mollusca-
rostroconchia)
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Orta Toroslarda yer alan Duruhan kéyii civarindaki Korucuk formasyonunun brachiopod
faunasinin incelenmesi amaciyla bir stratigrafik kesit 6l¢iilmiistiir. 13 adet brachiopod cinsi
ve tiirll belirlenmistir. Bu taksonlarmn stratigrafik dagilimi ile ¢alisma alanmdaki Korucuk
formasyonunun Erken Karbonifer yash oldugu belirlenmistir.

Bu calismada brachiopod faunasiyla birlikte, literatiirde az bilinen bir takson bulunmustur.
Bu makrofosil Mollusca filumuna dahil edilen Rosroconchia klasina aittir. Az sayida
ornekle temsil edilen, ancak karakteristik 6zellikleriyle dikkati c¢eken bu takson
Pseudoconocardium cinsine dahil edilmistir.

Rostroconchlar sadece Paleozoyik donemine ait bir gruptur. Yalanci iki kapakl kavkiya
sahip ve bilateral (iki yanli) simetriktirler. Arkada bir rostrum ve &nde asirt uzamis u¢ kisim
ile tipiktirler. Killi kirectasi, kumlu kiregtagi ve bitiimlii seyl ardalanmasindan olusan
formasyonun ozellikle seylli seviyelerinde bulunmuglardir. Dolayisiyla bu organizmalar
¢amurlu bir zeminde gémiilii olarak yasamislardir.

Toroslarda Devon-Karbon yiizeylenmeleri dikkate alindiginda Rostroconchlar bugiine kadar
sadece Duruhan ve Korucuk (Silifke) yérelerinde Erken Karbonifer brachiopod faunasi ile
birlikte bulunmustur. Bu nedenle az bilinen bu makrofosil grubu Toroslar’daki Alt
Karboniferi Brachiopod igeren diger Paleozoyik birimlerinden ayirdetmek igin kilavuz
olarak kullanilabilir.

Early Carboniferous Brachiopoda fauna and a not-well known
fossil: Pseudoconocarflium (Mollusca-Rostroconchia) from the
Duruhan (Aydincik-Igel) area

This study aims to determine Brachiopoda fauna in the Korucuk formation in the Duruhan
(Aydincik) area, Central Taurides. A stratigraphic section is measured for this aim. Korucuk
formation of 13 Brachiopoda genera and species are determined. Stratigraphic data based
on the brachiopods indicate that Korucuk formation is of Early Carboniferous age.

A taxon associated with the brachiopoda fauna, rarely known from the literature, is
discovered. It belongs to the Rostroconchia (Mollusca) class. This taxon here in assigned to
the genus Pseudoconocardium represented by a few individuals, but has well-defined
structural characteristics.
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Rostroconhia is a fossil group which existed in only Paleozoic time. It has a pseudobivalved
and bilaterally symetric shell. The specimens are found in especially clayey horizons of the
Korucuk formation which consists of alternation of argillaceous limestone, sandy limestone
and bituminous shale. They probably lived embedding in a muddy sediment.

By considering all the Devon-Carbon outcrops in the Tauride belt it can be stated that, up to
now the rostroconchs are found only in association with the Early Carboniferous
Brachiopoda fauna in the Duruhan and Korucuk areas. Thus, this macrofossils group can be
used as an index to distinguish the Lower Carboniferous from other Paleozoic units which
contain Brachiopoda.
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Antalya Naplar’’min Ge¢ Ladiniyen-Erken Karniyen radyolarya
faunasi, Sugozii koyii, Gazipasa, Antalya, Tiirkiye
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Bu c¢alismada, Ge¢ Ladiniyen-Erken Karniyen radyolarya faunasi Antalya Naplari’nin
Alakirgay Napr’nda Sugdézii Koyt civarinda dlgiilen Sugozii 6lgiilii kesiti’nde ¢alisiimistir.

Sugozi olgulii  kesiti  ¢ort, silisifiye ¢amurtasi, c¢amurtasi ardalanmasi (Sapadere
Formasyonunun Tirlar Uyesi) ile temsil edilir ve bu birimler yaygin, orta-iyi korunmus
radyolarya faunasi igerirler. Bu ¢alisma kapsaminda 74 tir, alttiir ve agik isimlendirmeye
tabi 6 takson tayin edilmistir. 11 tiir (Vinassaspongus erendili, Orbiculiforma gazipasaensis,
Pseudogodia  sonmezi, Pentaspongodiscus discoides, Cryptostephanidium goncuoglui,
Canoptum inornatus, Canoptum  levis, Hinedorcus gibber, Corum kraineri, Corum
sugozuensis Annulotriassocampe multisegmantatus) yenidir. Bu taksonlar 35 cinse aittir (bir
cins yenidir, Pseudogodia).

Sugézii Olgiilii Kesiti’nin radyolarya toplulugu Kozur ve Mostler (1994, 1996b) tarafindan
teklif edilen Muelleritortis  cochleata (Geg¢ Ladiniyen), Tritortis kretaensis ve
isimlendirilmemis zona (Erken Karniyen) karsilik gelir.

The Late Ladinian-Early Carnian radiolarian fauna from the Antalya
nappes, Sugozii village, Gazipasa, Antalya, Turkey

In this study, radiolarian fauna of Late Ladinian-Early Carnian age are studied in the
Sugézii measured section around Sugozii Village measured from the Alakirgay Nappe of
the Antalya Nappes. ‘

The Sugézii measured section is mainly represented by an alternation of cherts, silicified
mudstones and mudstones (Tirlar Member of Sapadere Formation) with abundant, moderate
to well preserved radiolarian fauna. Within the framework of this study, 74 species,
subspecies and 6 taxa belonging to open nomenclature are determined. 11 species

(Vinassaspongus  erendili, Orbiculiforma  gazipasaensis, Pseudogodia sonmez,
Pentaspongodiscus  discoides, Cryptostephanidium goncuoglui, Canoptum inornatus,
Canoptum levis, Hinedorcus  gibber, Corum kraineri, Corum sugozuensis,

Annulotriassocampe multisegmantatus) are described as new. These taxa belong to 35
genera (one of them is new, namely Pseudogodia ).

Radiolarian assemblages of the Sug6zii measured section indicate the Muelteritortis

cochleata (late Ladinian), Tritortis kretaensis and unnamed zones (Early Carnian) proposed
by Kozur & Mostler (1994, 1996b) due to presence of index-species.
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Kop Daglar (KB Erzurum) yoresinde yiizeyleyen Ust Jura-Alt Kretase
yash titonik fasiyesteki kirectaslarimin biyostratigrafisi
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Yorede yiizeyleyen kiregtaglarinin ¢ogunlugu Titonik fasiyeste olup, oldukg¢a zengin
Calpionellid igermektedir. Bu kiregtaslarinin Calpionellidlere dayah biyostratigrafisini
yapmak ve Bursuk (1992)’un ayni yorede yaptigi ¢alismanin dogrulugunu arastirmak ve
tarismak amaciyla, yorede 6 adet dlgiilii stratigrafi kesiti alinarak 133 6rnek derlenip
incelenmistir. Kahnligi 550 m olan kiregtaslarina ait oOrneklerin sedimantolojik ve
petrografik incelemeleri sonucu dokularmin alttan tiste dogru pelsparit, biyopelsparit,
pelmikrit, biyopelmikrit ve biyomikrit oldugu, en iist diizeyde ise 10-15 m kalinlikta bresik
bir zonun varhgi saptanmistir. Paleontolojik incelemeler sonucunda Kimmericiyen-
Berriyasiyen yas araliinda ¢okeldigi saptanan Kkiregtaslar igerisinde Crassicollaria
intermedia (Ust Titoniyen' in alt1), Calpionella alpina (Ust Titoniyen' in sti-Alt
Berriasiyen' in alti), Calpionella elliptica (Alt Berriasiyen' in iistii) ve Calpionellopsis
simplex-Calpionellopsis oblonga (Ust Berriasiyen) biyozonlari ayirtlanmis, en tstte yer alan
Calpionellites darderi (Valanjiniyen) biyozonu saptanamamistir.

Bursuk (1992)un cahsmasiyla bu ¢alisma karsilastirildiginda oldukga biiyiik farkhliklar
vozlenir. Oncelikli ve en gdze batan fark titonik fasiyesteki kiregtaglarmnin kalinliklaridir. Bu
calismada 380 m olarak saptanan bu kalinhk Bursuk (1992) tarafindan yaklasik 10 kat daha
kalin (3500 m) olarak saptanmistir. Dogal olarak bu kahnhk farki zonlarin kalinliklari i¢in
de gecerlidir. Diger bir bulgu ise; yerel olan ve diinyanin baska higbir ylizleginde
gézlenmeyen Calpionellites coronata TREJO tiirtintin, soz konusu ¢aliymada saptanmig
olmasidir. Bursuk (1992)’un tamimladigi zonlar da, bu ve diger birgok calismalardan
farkhlik gostermektedir. Ayrica, ¢calisma sahasinda, Bursuk (1992), Titoniyen’in es degeri
olan ve s1g denizel fasiyesi isaret eden Portlandiyen katindan soz etmistir. Oysaki, boyle dar
sayilabilecek bir sahada ayni kata ait hem s18 denizel fasiyese hem de derin denizel fasiyese
ait birimlerin bulunmasi olasilhiginin takdiri okurlara birakilmistir.

Biostratigraphy of Tithonic facies limestones aged Upper Jurassic-
Lower Cretaceous outcropping Kop Mountains (NW Erzurum) region

The limestones cropping out around the region were mainly deposited in the titonic facies
and significant with high Calpionellid content. This study aims to determine the Calpionellid
biostratigraphy and to verify the Bursuk (1992) work on 6 measured sections and 132
specimens collected from the region. The sedimentological and petrographical study of 550
m thick limestones revealed that the main textures are, from bottom to top, pelsparite,

biopelsparite, pelmicrite, biopelmicrite and biomicrite; and at the top a 10-15 m thick
brecciated zone was observed. As a result of paleontological study, the unit is thought to be
deposited in a Cimmerician-Berriasian time interval and includes Crassicollaria intermedia
(lower levels of Upper Titonian) Calpionella alpina (the top levels of Upper Titonian-
Lowest Berriasian), Calpionella elliptica (the top levels of Lower Berriasian) and
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Calpionellopsis  simplex-Calpionellopsis oblonga (Upper Berriasian) biozones. The
Capionellites darderi (Valanginian) biozone at the top is not determined.

When this study is correlated with Bursuk (1992) work, great differences are observed.
Significant difference is the thickness of titonic limestones. This thickness is measured 380
m in the study whereas a thickness of 3500 m was revealed in Bursuk (1992) study.
Naturally, the difference in thickness are also applicable for each stratigraphic zone.
Another important difference was the existence of Calpionellites coronata TREJO species
that regarded as local and may not be observed anywhere in the world in the Bursuk (1992)
study. The zones defined by Bursuk (1992) differ from this and many other works.
Additionally, Bursuk (1992) mentioned about Portlandian stage that regarded as equally
with Tithonian and shallow marine facies. In such a narrow zone, it seems that it is
impossible to observe both shallow and deep marine facies.
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Isparta ve cevresinde Ge¢ Kretase — Erken Miyosen cokelimleri ve
bolgesel tektonige iliskin biyostratigrafik bulgular
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Bu ¢alisma, Isparta ve gevresinde yer alan Ust Maastrihtiyen, Ust Tanesiyen - Alt Eosen ve
Alt Miyosen serilerinin stratigrafik — tektonik yapisina iliskin yeni yorumlari igermektedir.
Sahadaki Kretase — Miyosen istiflerinin yas, dokanak iliskileri ve ortamsal yorumlarina
iliskin tartismali konulara agikhik getirilmeye calisilmistir. Yorumlarda, saha gozlemleri,
sedimantolojik ¢aligmalar, foraminifer ve nannofosillere dayanan biyostratigrafik veriler
kullaniimistir. Calisma alaninda, genel olarak CC26 Nannoplankton zonunu igeren Ust
Maastrihtiyen karbonatli ¢okelleri ile NP9, NP10 ve NP11 zonlarini igeren Ust Tanesiyen-
Alt Ipreziyen karbonatli - kirintili ¢okellerinin, paralel uyumsuz bir dokanak iliskisine sahip
oldugu belirlenmistir. Tanesiyen-ipreziyen ¢okellerinin ise NN1, NN2 ve NN3 zonlarmi
iceren Alt Miyosen kirintili ¢okelleri tarafindan agisal uyumsuz olarak ortiildiigi
saptanmistir.  Bu  ¢okellerin  yaslari, bentik ve planktonik foraminiferlerle de
desteklenmektedir. Calisma alanindaki bulgular, Ust Maastrihtiyen ve Ust Tanesiyen-Alt
Ipreziyen kirintih / karbonath kayag serilerinin agik — s18 denizde ¢okeldikleri ve Alt
Miyosen kirmtili serilerinin ise s1g / agik — s1§ denizel ortamda olustuklari belirlenmistir. Bu
baglamda, Ge¢ Kretase — Erken Miyosen arahiginda ¢okelen kesintili kayag istifinin, ¢esitli
tektonik etkilerin kontroliinde, genellikle s1g / agik deniz ortaminda ve birbirleriyle uyumsuz
olarak ¢okeldikleri sonucuna varilmistir.  Ozellikle, Tersiyer serilerine ait kayaglar
icerisinde rastlanan yogZun ofiyolit, radyolarit ve ¢ort katkilar1 nedeniyle, ¢okelimleri
kontrol eden tektonik etkilerin, bolgede bulunan ofiyolitli karisigin olusum veya yerlesimine
bagli olmadigr ve ofiyolitli karisigin Geg¢ Tanesiyen oncesinde olustugu saptanmistir.
Ayrica, bolgede olusan Eosen ¢okelimine temel olusturan havzay: sinirlayan, Davraz Dagi,
Akdag, Kapikaya Tepe vb. bazi paleoyiikselimlerin varliginin da ortaya ¢ikarilmasi, Geg
Maastrihtiyen — Erken Miyosen ¢okelimlerinin, yaklasik olarak KB-GD dogrultulu olarak
gelisen bir normal faylanma mekanizmasmin kontroliinde gergeklestigi kanisini
giiclendirmektedir. Bunun yaninda, Erken Miyosen sonrasindaki KB-GD dogrultulu
tansiyon gerilmelerine neden olan tektonik etkiler yaninda, bu etkiler sonucunda olusan KD-
GB ve K-G dogrultulu kirik takimlari boyunca yerlesen dayklar ve volkanoklastik
kayaglarm, temelde bulunan yash birimler ile birlikte, “karisik” yapisina benzeyen bazi
tektonostratigrafik birimleri olusturduklari da ortaya konulmustur.

Biostratigraphical data related to Late Cretaceous — Early Miocene
sedimentation and regional tectonism around Isparta

This study includes stratigraphical — tectonical data from Upper Maastrichtian, Upper
Thanetian — Lower Eocene, Lower Miocene sediments around the Isparta and attempts to
explain the age, contact relation and paleoenvironmental interpretations of the Cretaceous to
Miocene sediments in the investigation area. For this purpose, field observations, .
sedimentological studies, and biostratigraphical data obtained from nannofosils and
foraminifera were used. Upper Thanetian-Ypresian clastic to carbonate sediments with NP9,
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NP10 and NP 11 nannofossil biozones are parallel unconformable with the upper
Cretaceous carbonate sediments including CC26 nannofossil biozone. Lower Miocene
clastic sediments having NN1, NN2 and NN3 biozones unconformably overlie the Upper
Thanetian-Ypresian sediments. Foraminifera contents also support the ages of the
sediments. The obtained data show that Upper Cretaceous and Upper Thanetian-Ypresian
clastic to carbonate sediments were deposited within a shallow to open marine
paleoenvironments. Lower Miocene clastic sediments were found to be deposited in
shallow/open-shallow marine paleoenvironments. These discontinuous sediments from Late
Maastrichtian to Early Miocene affected by tectonic controls are related to shallow / open
sea sedimentation and it is mainly thought that they have unconformable relations with each
other. The settlement age of ophiolitic melange in the region was assumed as pre-Late
Thanetian. Observations of common ophiolite, radiolarite and chert clasts within the
Tertiary sediments particularly support the age of tectonic control. It is also thought that
there had been paleo- elevations such as Davras Dagi, Akdag, Kapikaya limiting the basin
during the Eocene Period. This idea strengthens a normal fault mechanism formed in NW-
SE direction. Besides, a “melange” type tectonostratigraphical unit and NW-SE tensional
strengthens resulting NE-SW and N-S directed fracture systems and volcanic dyke
settlements were also determined.
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Harami formasyonunun (Elazig batis1 ve kuzeyi) paleontolojisi ve
fasiyes ozellikleri
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“Dokuz Eyliil Universitesi, Miih.-Mim. Fak., Jeoloji Miih. Béliimai, fzmir

inceleme alani Elazig ilinin yaklasik 5 km kuzeyinde Harput bucag: ¢evresinde ve 65 km
batisinda Baskil-Kussarayi dolaylarinda yer alr. Alanda, tabanda Senoniyen yasli Elazig
magmatitler, lizerinde Orta-Ust Maastrihtiyen yasli Harami formasyonu, Orta-Ust Eosen
yash Kirkgegit formasyonu ve Alt Pliyosen yash Karabakir formasyonu yiizeylemektedir.

Bu ¢alismada Harami formasyonunun paleontolojisinin  ve fasiyes dzelliklerinin
belirlenmesi amaclanmistir.  Bu amag dogrultusunda 3 adet olglilmilg stratigrafi kesiti
alinarak sistematik ornekler derlenmistir. Bunlar ince kesit ve yikama ornekleridir.

Tepekoy Olglilmis Stratigrafi Kesiti:

Tepekoy mevkiinde alman dlgilmis stratigrafi kesitinde Harami formasyonunun kalinlig
68 m olarak belirlenmistir. Kesitin dogrultusu K 110 B’dir. Formasyon burada biyosparit,
sparit ve mikritik bilesimli kirectaslariyla temsil edilir.  Kiregtaslari iginde Orbitoides
medius (4’ Archiac) , Lepidorbitoides minor (Schlumberger) gibi bentik foraminiferler;
Vaccinites ultimus Milovanovic, Vaccinites loftusi Woodward ve Pironaea ¢f. praeslavonica
Milovanovic-Sladic gibi rudist tiirleri belirlenmistir. Ayrica mercan ve ostrakod fosil
kapsamindadir.

Yedigoz Olgiilmils Stratigrafi Kesiti:

Bu kesitte Harami formasyonunun kalinhigi 35 m’dir. Kesitin dogrultusu K 15 B’dir.
Formasyonun alt-orta diizeyleri, biyosparit, tist diizeyleri biyomikrit ve biyosparit dzellikteki
kirectaslarindan olusmustur. Harami formasyonuna ait kiregtaslari iginde Orbitoides
apiculatus  Schlumberger, Orbitoides medius (d’Archiac), Siderolites calcitrapoides
Lamarck, Hauerinidac gibi bentik foraminiferler ile Vaccinites loftusi 'Woodward,
Hippurites ¢f. variabilis Meunier-Chalmas, Mitrocaprina cf. bulgarica Tzankov ve Sabinia
rtanjika Pejovic gibi rudistler ve mercan saptanmistir.

Kussaray1 Olgiilmiis Stratigrafi Kesiti:

Kussaray mevkiinde aliman dlgtilmiis stratigrafi kesitinde Harami formasyonunun kalmhgi
480 m’dir. Kesitin dogrultusu K 70 D’dur. Birimin alt-orta diizeyleri dolomit, dolomitik
kiregtagi, iist dizeyleri ise biyosparit, mikrit ve sparit bilesimli kiregtaslart ile
kumtaslarindan olusmaktadir.  Kiregtaslarinda Orbitoides  apiculatus ~ Schlumberger,
Orbitoides medius (d°Archiac), Sulcoperculina globosa de Cizancourt, Lepidorbitoides
minor (Schlumberger), Omphalocyclus macroporus (Lamarck), mercan,rudist, ostrakod
belirlenmistir.
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Facies features and paleontology of Harami formation (west and north
of Elaz1g)

The studied location are situated at the N (Harput, ~5 km N of Elazig) and W of Elazig
(Kusgsaray1, ~65 km W of Elazig). In this area, Middle-Upper Maastrichtian aged Harami
formation unconformably overlies the Elazig magmatites (Senonian). The sedimentological
and paleontological investigations on the Harami formation indicate that conglomerates and
sandstones at the base and sandy limestones at the top are carbonate buildups. Middle-Upper
Eocene aged Kirkgegit formation and Lower Pliocene aged Karabakir formation
unconformably overlie the Harami formation.

The aim of this study is to determine the paleontological and facial features of the Upper
Cretaceous Harami formation. Three measured stratigraphical sections were prepared and
thin section and washing samples were collected.

Tepekdy Measured Stratigraphical Section

It is located at SW facet of Tepekdy. Harami formation is represented approximately 68 m
in thickness. The strike of the measured stratigraphical section is N 110 W. The formation
includes biosparitic, sparitic and micritic limestones. The sequence is composed of
fossilliferous limestones having abundant bentich foraminifera such as Orbitoides medius
(d’Archiac), and rudist such as Lepidorbitoides minor (Schlumberger), Vaccinites ultimus
Milovanovic, Vaccinites loftusi Woodward and Pironaea cf. praeslavonica Milovanovic-
Sladic. Coralline, ostracoda fossills are observed in the limestones.

Yedigoz Measured Stratigraphical Section

At the section location, Harami formation is of 35 m of thickness. The strike of Yedig6z
measured stratigraphical section is N 15 W. This unit includes biosparitic, biomicritic
limestones. The formation is made up of fossilliferous limestones having abundant benthic
foraminifera such as Qrbitoides apiculatus Schlumberger, Orbitoides medius (d’Archiac),
Siderolites calcitrapoides Lamarck, Hauerinidae and rudist such as Vaccinites loftusi
Woodward, Hippurites cf. variabilis Meunier-Chalmas, Mitrocaprina cf. bulgarica Tzankov
ve Sabinia rtanjika Pejovic.

Kugsaray1 Measured Stratigraphical Section

It is located at N of Kugsarayi. Harami formation has a thickness of 480 m. The strike of
Kussaray1 measured stratigraphical section is N 70 E. The formation includes dolomite,
dolomitic limestone at the lower and middle parts; biosparitic, sparitic and micritic
limestones and sandstone at the upper parts. This unit has fossilliferous limestones with
abundant  Orbitoides apiculatus (Schlumberger), Orbitoides medius (d’Archiac),
Sulcoperculina  globosa (de Cizancourt), Lepidorbitoides minor (Schlumberger)
Omphalocyclus macroporus (Lamarck) , ostracoda, rudist , algae fossills.

)
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In the study area, Harami formation is represented by various lithological features.
Formation consists of red conglomerates and lenticular sandstones at the base and grades
into yellow-beige cloured, richly fosiliferous massive sandy limestones and more upward of
limestones. Limestones in the upper part of the formation are charecterized by biomicrite,
biosparite, sparite and micrite. Benthic foraminifera such as Orbitoides apiculatus
(Schlumberger), Orbitoides medius (d’Archiac), Siderolites calcitrapoides (Lamarck),
Sulcoperculina  globosa de Cizancourt, Lepidorbitoides minor (Schlumberger),
Omphalocyclus macroporus (Lamarck), Hauerinidae and rudist such as Vaccinites loftusi
(Woodward), Hippurites cf. variabilis (Meunier-Chalmas), Mitrocaprina cf. bulgarica
(Tzankov), Sabinia rtanjika (Pejovic), Vaccinites ultimus (Milovanovic) and Pironaea cf.
praeslavonica Milovanovic-Sladic are observed in the formation. Based on the fossil
content Harami formation is dated as Middle-Upper Maastrichtian. The investigations on the
Harami formation indicate that conglomerates and sandstones at the base are fan delta
deposits and sandy limestones and limestones at the top are shallow water deposits.
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Antalya Naplar’min Resiyen-Hettanjiyen radyolarya faunasi, Dikmetas
koyii, Antalya, Tiirkiye

Ugur Kagan TEKIN', Ilhan SONMEZ'

"Nladen Tetkik ve Arama Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, 06520 Balgat, Ankara

Bu c¢alismada, Resiyen-Hettanjiyen radyolarya faunasi, Antalya Naplari’ndan Cataltepe
Napi'na ait olan Dikmetas Koyt civarinda ¢lgtilen Dikmetas olgiilii kesitinde incelenmistir.
Kesitin tabaninda resifal kiregtasi blok ve merceklerini igeren kumtasi-seyl ardalanmasiyla
temsil edilen Kasimlar Formasyonu bulunur. Bunlari Kayabiikii Formasyonu'nun pelajik
Kirectast ve ¢ort ardalanmasi dizerler. Kayabiikii Formasyonu’nun ¢ort tabakalarindan
ortalama korunmus, yaygin Resiyen-erken Liyas radyolaryalari elde edilmistir. Bu ¢alisma
kapsaminda, 48 tiir ve 15 agik isimlendirmeye bagli takson ¢alistimistir. Bu taksonlar 32
cinse aittir. Cahisilan taksonlarin  genis bir listesi sunulmustur. Kesitteki Kayabuki
Formasyonunda Resiyen’in tabanindaki radyolarya faunasi Carter (1993) tarafindan teklif
edilen 2b ve 2c¢ topluluklarina karsihk gelirken, Resiyen’in tst kisminin faunasi Carter
(1993) tarafindan teklif edilen 3 topluluguna karsihk gelir. Ayrica bu fauna ile birlikte
bulunan konodont faunasi da bu kisim i¢in Resiyen yasint gosterir. Bu kesitteki Kayabtiki
Formasyonu’nun erken Jura radyolarya toplulugu, bu zaman araligi igin karekteristik olan
Parahsuum simplum YAO ve beraberindeki fauna ile temsil edilir. Bu veriler Antalya
Napi'nin Cataltepe Napi’nda pelajik sedimantasyonun ilk defa Resiyen’de basladigini ve en
azindan erken Liyas boyunca devam ettigini gosterir.

The Rhaetian-Hettangian radiolarian fauna from Antalya nappes,
Dikmetas village, Antalya, Turkey

In this study, radiolarian fauna of Rhaetian-Hettangian are investigated in the Dikmetas
measured section that belongs to the Cataltepe Nappe of the Antalya Nappes, around
Dikmetas Village. The base of the section is made up of an alternations of sandstones and
shales with reefal limestone lenses and blocks of Kasimlar Formation which is overlain by
an alternation of pelagic limestones and cherts of Kayabiikii Formation. Moderately
preserved and abundant Rhaetian - early Liassic Radiolarians were obtained from the chert
levels of the Kayabiikii Formation. In this study, 48 species and 15 taxa belonging to open
nomenclature were investigated. These taxa belong to 32 genera. A comprehensive list of
determined taxa is submitted. In this section, the radiolarian fauna from the basal part of the
Rhaetian of the Kayabtikii Formation correspond to 2b and 2c Assemblages proposed by
Carter (1993) while the fauna of the upper part of Rhaetian could correspond to Assemblage
3 proposed by Carter (1993). Associated conodont fauna also indicates Rhaetian age for this
part. The radiolarian assemblages of the early Jurassic part of the Kayabiikii Formation in
this section are represented by Parahsuum simplum YAQO and associated fauna which are
very characteristic for this time interval. These data clearly indicate that pelagic
sedimentation started in the Rhaetian within Cataltepe Nappe of the Antalya Nappes and
continued at least during the early Liassic time.
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Bati Anadolu erken Eosen nummulitid ve alveolinleri

Nuray ONOGLU
MTA Ege Bolge Mudiirligi, PK.1, 35040 Bornova Izmir-Tiirkiye

Baslamis Formasyonu, Izmir-Ankara Zonuna ait temel kayalari tlizerinde, uyumsuz
dokanakla bulunur. Formasyon, altta, baslica tabandan tiireme ¢akillardan yaptli ve normal
derecelenmeli kalin bir ¢akiltasi ile baglar ve iiste dogru fosil icermeyen ¢akilli gamurtasi,
kumtagt ve camurtast ardalanmasiyla  devam eder. Ustte, fosil igeren karbonatl
camurkayasi, camur seyli, kumtasi ardalanmasi ve bunlarla arakatmanli ¢akiltasi diizeyleri
ve mercek veya yerdegistirmis katman niteligindeki kiregtasi ve killi kirectaslarindan
yapihidir. Istifin iist bolimlerinde karadan tireme kirintilarin orani azalr ve biyolojik
kirinttlarin orani artar.

Istifin igerdigi ilk bentik foram iniferler Orbitolites, Coskinolina, Alveolina ve miliolidlerdir.

Bu topluluk distik enerjili, ¢ok sxg s1g resif gerisi bir ortami yansitir. Istifin daha iist
dizeylerinde, 6zellikle yassi ve iri Nummulites, Assilina, Operculina ve Discocyclina
fosilleri egemenlesir. Bu fosiller, yiiksek enerjili, s13, resifal bir ortam1 yansitir. Ancak, bu
fauna, ¢ogu kez resif gerisini simgeleyen faunayla karismis olarak bulunur. Yanal siireksiz
Nummulitik kokinitlerin i¢erdigi kavkilarin boylanmis ve yénlenmis olmasi, binik dizilim
gostermesi, kavkilarin havza i¢inde tasinmis olduguna iliskin diger verilerdir. istifin st
bolimlerinde kiigiik, merceksi Nummulites, Alveolina, Lockhartia, Orbitolites, Coskinolina

ve benzeri fosiller bollagir Bu 6zellikler, formasyonun olusumu siiresince ortam derinliginin
degistigine isaret eder. Istifin gozlenebilen en (st bolumiinde bol Orbitolites igeren
karbonatli gamurtasi ve silttagi bulunur. Uste dogru, alveolinin ve orbitolitidlerin carpici bir
bicimde egemen olmasi, ortamin siglastigini yansitir,

Baslamis Formasyonu bentik foraminiferlerin yanisira lamellibrang, gastropod, mercan alg
ve brakiyopodlart igeren zengin bir fosil toplulugu igerir. Bu ¢alismada Nummulites,
Assilina ve Alveolina drnekleri tiir diizeyinde adlandirilmistir. Ayrica iki yeni Alveolina tiirii
ve bir yeni Alveolina alt tiirti kurulmustur. Formasyonun fosil igerigi asagidaki gibidir.

N. burdigalensis de la Harpe, N. pernotus Schaub, N. campesinus Schaub, N. kapellosi
Schaub, N. lehneri Schaub, N. gallensis Heim, N. partschi de la Harpe, N. pomeli Ficheur,
N. atacicus Leymerie, N. leupoldi Schaub, N. rotularius Deshayes, N. globulus Leymerie, N.
planulatus (de Lamarck), N. polygratus Deshayes, N. archiaci Schaub,.

Ass. plana Schaub, Ass. laxispira de la Harpe, Ass. aff. spira (de Roissy,1805), Ass.
placentula (Deshayes), Ass. cuvillieri Schaub, Ass. exponens (Sowerby), Ass. reicheli
Schaub.

A canavarii Checchia-Rispoli, 4. aff. canavarii, A. aff. bayburtensis Sirel, 4. rectiangula
Drobne, A. histrica histrica Drobne, A. aff. rakoveci Drobne, A. karavankensis Drobne, A.
carantana  Drobne, A.  stercusmuris Mayer-Eymar, A4. decastroi Di Scotto, A.
multicanalifera, Drobne, A. boscii (Defrance), A. frumentiformis Schwager, A. colatiensis
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Drobne, A. cuspidata Drobne, A. rugosa Hottinger, A. cylindiriformis Drobne, A. cremae
Checchia-Rispoli, A. levantina Hottinger, A. aff. hottingeri Drobne, A. schxageri Checchia-
Rispoli, 4. distefanoi Checchia -Rispoli, 4. lehneri Hottinger, A. pinguis Hottinger, A.
ruetimeyeri Hottinger, A. aff. axiampla Drobne, A. ¢f. violae Checchia-Rispoli.

Belirlenen bu tiirler SBZ (Shallow Benthic Zonation-S13 Bentik Zonlama) 11 ve SBZ 12’ ye
ve Orta-Geg Kiiviziyen yasina karsihk gelir.

Early Eocene nummulitides and alveolines of Western Anatolia

The Baglamis Formation rests unconformably on the basement rocks belonging to the Izmir-
Ankara Zone. The sequence commences with a thick normally graded conglomerates with
pebbles, derived from the basement rocks. It continues with pebbly mudstone, sansdstone
and mudstone alternation with no fossil. Upward, it consists of fossil-bearing carbonaceous
mudstones, mudshales and sandstones with conglomerate interlayers and lenses of coquinits
and displaced layers of limestones and clayey lmestones. Upward in the sequence, the
proportion of terrigenous clastics diminishes in favour of biogenous ones.

The first benthic foraminiferal assemblage, recorded in the lower parts of the sequence,
includes Orbitolites, Coskinolina, Alveolina and miliolidae and represents a low-energy,
shallow, back-reef environment. Upward, in the sequence, flattened large Nummulites,
Assilina, Operculina and Discocyclina become dominant and represent a high-energy,
shallow water, reef environment. The latter assemblage is frequently found mixed with the
back-reef assemblage as a result of the intrabasinal transportation. The tests forming
nummulites coquinits are sorted, oriented and imbricated which also indicate displacement
within the basin. In the upper parts of the sequence, small lenticular Nummulites, Alveolina,
Lochartia, Orbitolites, Coskinolina etc. become abundant. In the observable uppermost part
of the sequence, Orbitolites becomes dominant representing a very shallow environment.
The mentioned features of the different levels of the sequence indicate the changes in the
depth of the environment. The owerwhelming dominance of alveolinids and orbitolitids in
the upper parts of the sequence indicates a shallowing upward environment.

The formation is very rich in fossils including lamellbranchiata, gastopoda, coral, algea and
brachiopoda besides the benthic foraminifera. In the present study, the species of
Nummulities, Assilina and Alveolina are identified and two new species and one subspecies
of Alveolina are established in the following assemblage:

N. burdigalensis de la Harpe, N. pernotus Schaub, N. campesinus Schaub, N. kapellosi
Schaub, N. lehneri Schaub, N. gallensis Heim, N. partschi de la Harpe, N. pomeli Ficheur,
N. atacicus Leymerie, N. leupoldi Schaub, N. rotularius Deshayes, N. globulus Leymerie, N.
planulatus (de Lamarck), N. polygratus Deshayes, N. archiaci Schaub,.

Ass. plana Schaub, Ass. laxispira de la Harpe, Ass. aff. spira (de Roissy,1805), Ass.
placentula (Deshayes), Ass. cuvillieri Schaub, Ass. exponens (Sowerby), Ass. reicheli
Schaub.



A. canavarii Checchia-Rispoli, 4. aff. canavarii, A. aff. bayburtensis Sirel, A. rectiangula
Drobne, A. histrica histrica Drobne, A. aff- rakoveci Drobne, 4. karavankensis Drobne, A.
carantana  Drobne, A. stercusmuris Mayer-Eymar, A. decastroi Di Scotto, A.
multicanalifera, Drobne, A. boscii (Defrance), A. frumentiformis Schwager, 4. colatiensis
Drobne, 4. cuspidata Drobne, A. rugosa Hottinger, A. cylindiriformis Drobne, A. cremae
Checchia-Rispoli, 4. levantina Hottinger, A. aff. hottingeri Drobne, A. schxageri Checchia-
Rispoli, A. distefanoi Checchia -Rispoli, 4. lehneri Hottinger, A. pinguis Hottinger, A4.
ruetimeyeri Hottinger, A. aff. axiampla Drobne, A. cf. violae Checchia-Rispoli.

This fauna corresponds to SBZ (Shallow Benthic Zonation) 11 and SBZ 12 and indicate a
Middle-Late Cuisian age.
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Tiirkiyenin metamorfik birlikleri

Cemal GONCUOGLU
ODTU Jeoloji Miih. Béliimii. 06531 Ankara

Tirkiyedeki “metamorfik birlikler” genellikle Alpin tektonik kusaklara (Pontid, Anatolit,
v.b.) gore smiflandirtlirlar. Varolan verilerin ayrintih olarak degerlendirmesi ile bu
kusaklarin birgogunda yeralan metamorfik birimlerin Alpin dncesi metamorfik olaylardan
da etkilenmis olduklar;, ancak bu metamorfizmalarin izlerinin {izerleyen Alpin
metamorfizma ile kismen ya da tamamen silindigi ortaya ¢ikmaktadir. Bu
metamorfizmalarin daha iyi anlagilmasi, hem metamorfik birliklerin paleocografik
konumlart hem de Tirkiye ve yakin gevresinin jeodinamik evriminin ortaya konmasi
acisindan ¢ok onemlidir. Bu ¢alismada, sozkonusu metamorfik birimlerin jeolojik, petrolojik
ve jeokronolojik ozellikleri gozden gegirilecek ve orojenik evrelerle olan iligkileri
tartisilacaktir.’

Oncel ¢aligmalarin ve yeni bulgularin 1s18inda, genel hatlari ile, Tiirkiye’de bes ayr1 doneme
ait metamorfizma olaylarinin izlerine rastlanir.

Erken Paleozoyik o©ncesi metamorfizmanin izleri Pontidlerde Istranca ve Istanbul
birliklerinde, Anatolitlerde Menderes ve Orta Anadolu Kristalen karmasiklarinda,
Toroslarda, Giineydogu Anadolu Kusaginda Bitlis-Potiirge Metamorfik karmagiklarinda
izlenir. Metamorfik birimlerin koken kayalari daha ¢ok magmatik kokenli olup yaydan
carpigsma zonu tipine kadar degisen tektonik konumlara isaret ederler. Metamorfitler, orta-
yliksek dereceli metamorfizma kosullarini ve polimetamorfik/polideformasyonal bir jeolojik
geemisi yansitirlar. Sinirli sayidaki jeolojik ve jeokronolojik veri, bu metamorfizmanin
Gondwana kokenli birliklerde Pan-Afrikan orojenezi ile ilisikli olduguna isaret eder.
Pontidlerin Erken Paleozoyik oncesi temelindeki metamorfizma olay: ise olasilikla daha
farkli bir paleocografik konumda ve Kadomiyen orojenik evresi ile baglantili olarak
gelismistir.

Orta Paleozoyikte, Siluriyen sonunda, 6zellikle Zonguldak Birliginde ve Toroslarda zayif
bir tektono-termal olayin izleri gézlenmektedir. Bu olayin bilinen dagolusumu kusaklari ile
jeodinamik iliskisi ¢ok belirgin degildir.

Geg Paleozoyik yash metamorfizmaya ozellikle Pontidlerde rastlanir. Oncel ¢alismalarda
bilinenden ¢ok daha yaygin olarak ytizeylenen Geg Paleozoyik yash metamorfitler Alpin
yash Intra-Pontid kenet kusaginin hem kuzeyinde (Istanbul ve Zonguldak birlikleri) hem de
giineyinde (Sakarya Kompozit Birligi), Anatolitlerde (Kiitahya-Bolkardag Birligi) ve
olasilikla Giineydogu Anadolu Kusaginda Bitlis-Potiirge Metamorfik karmasiklarinda
yeralirlar. Cok diisiik dereceliden diisiik dereceliye kadar degisen metamorfizma kosullarini
yansitan bu birimler olasilikla Variskan yash bir okyanusal kolun kapanmasi ile ilgikilidir.

Triyas sonu yash bir metamorfizmanin triinleri Sakarya Kompozit Birligi i¢indeki Kiire,
Orta Sakarya, Yusufeli v.b. alt birliklerde yaygin olarak gozlenir. Genelde yiiksek basing/
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diisiik sicaklik tipi metamorfik kayalarla temsil edilir. Oncel g¢ahismalarda Kimmeriyen
dagolusumu ile baglantilandirilan bu metamorfizma, oldukg¢a karmagik bir Erken Mesozoyik
okyanusal kollar sistemindeki bir yan kolun kapanmasi ile ilgili olmalidir.

Mesozoyik sonunda, Neotetis kollarinin kapanmas: ile ilgili olarak ortaya ¢ikan ve Alpin
birimlerin hemen hemen tiimiinde izlenen bu metamorfizma, birimlerin paleotektonik
konumlarina gore degisen gok farkli metamorfizma kosullarini yansitir.

The metamorphic terranes in Turkey

The metamorphic complexes in Turkey are mainly classified according to their location with
respect to the main alpine tectonic belts: (e.g. Pontides, Anatolides, etc.). A detailed review
of the data, however, indicates that some of these belts include rock-units that may have
experienced also pre-alpine metamorphic events whose characteristic features are partially
or totally obliterated by the alpine overprint. The better understanding of these events
together with the paleo-geographical position of the units are of crucial importance for the
geodynamic evolution of the Turkish area and its correlation with the similar units in the
Eastern European and Mediterranean realm. In this study, the geological, petrological and
geochronological features of these less-known units will be outlined and their relation to the
main orogenic events will be discussed.

The following records of the events may be recognized with an adequate reliability:

The traces of a pre-Early Paleozoic metamorphic event are observed in the Pontides
(Istranca and  Istanbul terranes), Anatolides (Menderes Massif, Central Anatolian
Crystalline Complex), Taurides and SE Anatolian Belt (Bitlis - Piitiirge terranes). The proto-
lithologies of these metamorphic rocks are mainly igneous rocks that vary from arc- to
collision-type tectonic setting. The metamorphic rocks commonly display medium to high
grade metamorphic conditions and a polymetamorphic/polydeformational history. They
were regarded as products of a late Pan-African event. However, a Cadomian origin,
especially for those in the Pontides can not be ruled out.

The geodynamic affinity of a weak Mid-Paleozoic (late Silurian) tectonothermal event, that
occurs mainly in the Zonguldak terrane in the Pontides and in the Taurides, is not yet very
clear.

The traces of a Late Paleozoic metamorphic event are especially observed in the Pontides.
The metamorphic products of this event is much more extensive than formerly believed and
were encountered both to the north (Istanbul and Zonguldak terranes) and south (Sakarya
Composite Terrane) of the alpine Intra-Pontide Suture, in the Anatolides (Kutahya-
Bolkardag Belt) and very probably in the SE Anatolian Belt (Bitlis - Piitiirge terranes). It
covers a relatively wide pressure/temperature range, from very-low to low grade. This
metamorphism is regarded as the product of a Variscan event.

The products of a Early Mesozoic metamorphic event are observed mainly in the Sakarya
Composite Terrane (Kure, Sakarya and Yusufeli terranes). Subduction- related HP/LT
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mineral assemblages are common, whereas LP/LT conditions are reported in some of the
units. This metamorphism has been attributed to the Cimmerian event.

A relatively well constrained Late Cretaceous metamorphic event, related to Neotethyan

closure and that affected all the alpine units in Turkey, appears to be of varying type and
intensity depending on the paleotectonic setting of the units.
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Goksun-Afsin (Kahramanmaras) arasinda yiizeyleyen Yiiksekova
ofiyolitinin genel 6zellikleri, GD Tiirkiye

Osman PARLAK, Hiiseyin KOZLU?

! Cukurova Universitesi, Jeoloji Miihendisligi Boliimii, Adana
“Tiirkiye Petrolleri Anonim Ortakligi, Ankara

Dogu Akdeniz ofiyolitleri, Alp-Himalaya orojeni iizerinde kitasal ¢arpisma zonu olan Bitlis-
Zagros kenet kusaginin hemen kuzeyinde devamsiz hatlar seklinde yiizeylenirler. Bu
ofiyolitler Afrika-Arap ve Avrasya plakalari arasinda Mesozoyik’te agilan ve kapanan
Neotetis okyanusunun kalintilaridir.

Yilmaz ve dig. (1993) Giineydogu Anadolu orojenik kusagini Arap platformu, Yigisim
zonu ve Nap zonu olmak tizere 3 tektonik dilime ayirmiglardir. Goksun-Elbistan arasinda
yaklasik KD-GB y&nlii bir uzanima sahip olan Ust Kretase yaslh Yiiksekova ofiyoliti bu ii¢
tektonik dilimden Nap zonu iginde yer almakta olup, giineyde Goksun-Siirgii Fay Zonu ve
kuzeyde Malatya Metamorfikleri ile tektonik olarak sinirlanmaktadir.

Yiiksekova ofiyoliti alttan iiste dogru diizenli bir ofiyolit dizisi ile onu kesen granitik
intriizyondan meydana gelmektedir. Caliyma alaninda Yiiksekova ofiyolitin tabanini
ultramafik ve mafik kimiilatlar olusturmaktadir. Bunlarin {izerine izotropik gabrolar
gelmekte ve bu birim ile ilksel iliskili olan, kalinliklar1 10 cm ile 1 m arasinda degisen levha
dayk karmasig1 gozlenmektedir. Dayk karmasigi iginde magmatik differansiyasyonun son
riinii olan plajiyogranitik intriizyonlar da bulunmaktadir. Ofiyolitin en iist kesimini
volkanikler (bazalt, bazaltik andezit), piroklastikler ve volkanojenik kumtaslari
olusturmaktadir. Bolgede temel kayaglar1 ve ofiyolitik birimleri kesen, 74-51 my yash
granitik intriizyon gozlenmektedir. '

General features of the Yiiksekova ophiolite in the area between Géksun
and Afsin (Kahramanmaras, SE Turkey)

The eastern Mediterranean ophiolites form discontinuous linear belts of oceanic fragments
immediately north of the Bitlis-Zagros suture, which marks a continental collision zone in
the Alpine-Himalayan orogenic belt. These ophiolites have been interpreted as remnants of
the Neotethys, a Mesozoic ocean, developed and diminished between the Eurasian and
Afro-Arabian platforms.

Yilmaz et al. (1993) divided the southeast Anatolian orogenic segment into three zones,
namely Arabian platform, zone of imbrication and zone of nappes. The NE-SW trending
Late Cretaceous Yiiksekova ophiolite, tectonically bounded by the Goksun-Siirgii Fault
Zone to the south and the Malatya Metamorphics to the north, is located in the nappe zone
of the southeast Anatolian orogen.

The Yiiksekova ophiolite consists of an intact ophiolite suite and an intruding true granite.
The ophiolitic rocks start with ultramafic-mafic cumulates at the bottom and pass into
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isotropic gabbros which have primary contact relationships with overlying sheeted dike
complex that varies in thickness from 10 cm to 1 m. Plagiogranites, interpreted as latest
stage of magmatic differentiation, intruded the sheeted dike complex. The volcanic units in
the region are represented by basalts, basaltic andesites, pyroclastics and volcanogenic
sandstones. In the studied area, a granitic intrusion, emplaced into the basement and the
ophiolitic rock units, yielded an age ranging from 74 to S1 Ma.
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Kizildag ofiyolitlerinin (Sarkikaraagac) jeoloji ve petrografisi
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Kizildag ofiyolitleri Beysehir Goli’niin kuzeyinde yer almakta ve Beysehir-Hoyran
naplarinin bir bolimiini olusturmaktadir. Birim Sarkikaraaga¢ batisinda Anamasdag
formasyonu (Kretase-Paleosen) ile Golgeli formasyonu (Alt-Orta Eosen) - lizerinde,
giineyinde ise Hacialabaz kiregtaslar: (Jura-Kretase) ile Celeptas formasyonu (Orta Eosen)
iizerinde tektonik dokanakla yer almaktadir. Bunun tizerinde vahsi flis karakterli Egirler
formasyonu ve neritik karbonatlardan olusan Deliktas formasyonu tektonik olarak
bulunmakta ve tiim birimler Goksogiit formasyonu (Pliyosen) ile Bagkonak formasyonu
(Miyosen) tarafindan uyumsuz olarak ortiilmektedir.

Kizildag peridotitleri genellikle dinit ve harzburjitlerden olugsmaktadir. Diinitler ve
harzburjitler ¢ogunlukla porfiroklastik dokulu olup {ist manto igersindeki plastik
deformasyon olaylarini yansitmakta ve ultramafik tektonitleri temsil etmektedir. Bunlar
icersinde boyutlar1 birkag metreyi asmayan dayk veya filonlar seklinde oldukea iri kristalli
piroksenitler (ortopiroksenit, websterit) gozlenmektedir. Yine ultramafik tektonitler
icersinde lokal olarak mostra veren kismen katmansi yapi sunan, bazen diizensiz sekilli
kiitleler seklinde gozlenen pegmatitik gabrolar yer almaktadir. Ofiyolitlerin degisik
kesimlerinde peridotitleri kesen diyabazlar bulunmaktadir. Yine ultramafik tektonitler
icerisinde ¢ok kiigiik 6lgekli kromit segregasyonlari gdzlenmektedir. Sarkikaraagag
batisinda peridotit kiitlesinin alt kesimlerinde 6zellikle alttaki birimler ile olan dokanag:
boyunca serpantinitler ve bunlarin igerisinde yuvarlaklagmis, koksiiz, bazen rodenjitlesmis
diyabaz bloklari ve bunlarla birlikte amfibolit, kuvarsit, kalksist vb. kayaglardan olusan bir
metamorfik taban yer almaktadir. Yine bu serpantinitlerin, 6zellikle Anamasdag formasyonu
ile olan dokanaga yakin kesimlerde ofikalsitler, listvenitler, bunun yaninda kiregtas: bloklar
ve Golgeli formasyonuna ait kaya birimlerini igerisine aldig1 gozlenmektedir. Dolayisiyla
ofiyolitlerin bolgeye en azindan Ust Eosen’de yerlestikleri anlagilmaktadur.

Geology and petrography of Kizildag ophiolites (Sarkikaraagac)

The Kizildag ophiolites are located in the northern part of the Beysehir Lake and forms part
of the Beysehir-Hoyran nappes. This nappe lies tectonically on the Anamasdag formation
(Cretaceous-Paleocene), Golgeli formation (Lower-Middle Eocene) in the W and
Hacialabaz formation (Jura-Cretaceous), Celeptas formation (Middle Eocene) in the S of
Sarklkaraagac Egirler formation which exhibits wild flysch character and Deliktas
formation cgmprising neritic carbonates rest tectonically upon the Kizildag ophiolites.
Goksogiit formation of Pliocene and Bagkonak formation of Miocene age overlie
unconformably all the lower units.

The Kizildag peridotites mainly consist of dunites and harzburgites. Dunites and
harzburgites show porphyroclastic texture and reveal the plastic deformation in the upper
mantle and represent the ultramafic. tectonites. Giant crystalline pyroxenites composed of
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orthopyroxenite and websterite are observed as small dykes and veinlets in the ultramafic
tectonites. Pegmatitic gabbroic rocks, outcropping locally and showing partially layered
structure, and small chromite segregations occur in the ultramafic tectonites. Serpentinites
outcrop at the W of Sarkikaraagag, under the peridotites, especially along the contact of
ophiolites and lower units. Rounded and rootless rodingitic diabase blocks, metamorphic
sole (which consist of amphibolite, quartzite, calcschist etc.), ophicalcites, listwenites,
limestone blocks, rocks belonging to the Golgeli formation occur within the serpentinites.
Thus, it confirms that Kizildag ophiolites were emplaced to the region during Upper
Eocene.
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Murmano (Divrigi) Plutonun petrolojisi ve demir cevherlesmesiyle olan
iliskisi
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MTA Genel Miidiirliigii, Maden Etiid Dairesi, Ankara

Murmano plutonu (Divrigi) I¢ Anadolu’nun dogu kisminda yeralan yaklasik 30 km?'lik bir
alani olugturmaktadir. Murmano plutonu kendi igerisinde 6 alt birime ayrilmakta ve zonlu
pluton 0zelligi gostermektedir. Bu alt birimler gabro, diyorit, monzodiyorit, monzonit,
kuvarsmonzonit ve siyenit bilesimindedir. Gabro, diyorit ve monzodiyoritler ,monzonit ve
kuvars monzonitler sirasiyla birbirleriyle tedrici  dokanak iliskisi gostermektedirler.
Plutonun kenar kismindan merkeze dogru gidildikge, mafik bilesimden felsik bilesime kadar
dizenli bir gegis gozlenmektedir. Monzodiyorit, monzonit, kuvars monzonit ve siyenitler
boyutlart 1-5 cm arasinda mafik magmatik ve 1-30 c¢cm arasinda metamorfik anklav
icermektedirler.

Gabro, diyorit ve monzodiyoritler alkali feldispat ve plajiyoklaz minerallerinin oranlarinin
degisimiyle birbirlerine gegis gostermektedirler. Plutonun i¢ kismima dogru gidildikce
plajiyoklaz minerallerinin oran1 azalmakta, K-feldispat ve kuvars minerallerinin orani
artmaktadir.

Jeokimyasal verilere gore, Murmano plutonu iki farkli kayag grubundan olusmaktadir. I.
Grup gabro, diyorit ve monzodiyorit kaya¢ grubunu, II. Grup ise monzonit, kuvars
monzonit ve siyenitleri olusturmaktadir. Her iki grubun da alkalin ve subalkalin araliginda
yeralan bir magma karekterine sahip oldugu goriilmektedir.

Jeokimyasal verilere gére, Murmano plutonu derinden gelen alkali bir magmanin kabuk
malzemesi ile karismasindan sonra kristalizasyon diferensiasyona ugramigtir.

Demir cevherlesmeleri Murmano plutonunun giiney ve giineydogu kesiminde siyenit
bilesimindeki kayaglarin, ofiyolitik birimler ve kiregtasi ile olan dokanaklarinda
yogunlasmistir. Murmano plutonunda gabro, diyorit, monzodiyorit, monzonit ve kuvars
monzonitlerin, ofiyolitik birimler ve kiregtasi ile olan dokanaklarinda ise demir
cevherlesmesi gortilmemistir.

Petrology of Murmano Pluton (Divrigi) and their relationships with the
iron mineralization

Murmano pluton is exposed to the east of Central Anatolia and covers an area of about 30
km’. Murmano pluton is differentiated into 6 sub units and represents a zoned pluton . These
subunits are gabbro, diorite, monzodiorite, monzonite, quartz monzonite, and syenite in
compositions. The gabbro, diorite, monzodiorite, monzonite and quartz monzonite have
gradual contacts with each other.
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The pluton has gradually changes from mafic composition at the rim to the felsic
composition towards the core. Monzodiorite, monzonite, quartz monzonite and synite have
mafic magmatic enclaves ranging from 1 to 5 cm and metamorphic enclaves ranging from 1
cm to 30 cm in size. '

The gabbro, diorite and monzodiorite grade into each other by the change of K-felspar to
plagioclase ratio. The proportion of plagioclase minerals decreases and the proportion of K-
feldspars increases from the rims towards the inner parts of the pluton.

The results of the geochemical analysis reveal that Murmano pluton is composed of two
different rock groups. Gabbro, diorite and monzodiorite represent the first group and
monzonite, quartz monzonite and syenite form the second group. Both groups have alkaline
and subalkaline character.

The results of the geochemical analysis reveal that Murmano pluton is a product of an alkali
magma, which was mixed with the crustal components during the crystallization and
differentiation.

The iron mineralizations are localized at the south and southeast of Murmano pluton at the
contacts of ophiolitic units and limestones with syenitic rocks, whereas the contact of the
ophiolitic units and limestone with the other subunits of Murmano pluton do not exhibit any
iron mineralization.
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Zigana granitoyidi’nde (Dogu Pontidler / KD - Tiirkiye) karsilastirmal
jeotermometre uygulamalar:
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Granitoyid kayaglarda jeotermometre hesaplamalari, ¢ogunlukla mineraller arasindaki
reaksiyonlardan yararlanilarak (kristaller aras1 degis-tokus termometresi), katyon degisim
oranlarinin belirlenmesiyle yapilmaktadir. Bu kayaglarda uygulanabilir séz konusu
jeotermometre tipleri; amfibol-plajiyoklas, demir-titan oksit, iki feldispat ve iki piroksen
jeotermometreleridir. Bu tip jeotermometreler, granitoyid magmasinin kristallenme
siirecindeki bir noktada dengelenmis oldugu sicakligi isaretlemektedir. Bu sicakhgin
dogrulugu, mineral giftlerinin birincil olmasma ve birbirleri ile dengede bulunmalarina,
mineral kimyas ile ilgili analizlerin analitik hata icermemesine ve kullanilan jeotermometre
tipinin termodinamik ¢6ziim modelindeki hata derecesine baghdir.

Yukarida sozii edilen jeotermometre tiplerini granitoyid kayaglar izerinde test etmek igin
Zigana Granitoyidi bu ¢ahsmada 6rnek segilmistir. Dogu Pontid Kusagi'nin kuzeyinde
bulunan Zigana Granitoyidi Mesozoyik ve Senozoyik yash volkanik kayaglari keser. Eosen
vash bu granitoyid kalk-alkali I-tip 6zellikte olup, dis zondaki daha asidik kayaglardan
(granit, granodiyorit ve tonalit), i¢ zondaki daha ortag bilesimli kayaglara (monzonit,
kuvarsli monzonit-monzodiyorit) dogru degisim “gosteren ters zonlanmali bir pliitondur.
Zonlar arasindaki dokanaklar gegislidir.

Granitoyid kayaglarda, kuvars, K-feldispat, plajiyoklas, biyotit, hornblend, piroksen (sadece
pliitonun merkezinde) titanomagnetit, ilmenit ve sfen fazlar1 birincil olup, dengededirler.
Kayaglardaki mineral birlikteligi ve denge kristalizasyonlar1 s6z konusu jeotermometre
tiplerinin uygulanmasina imkan verir. Jeotermometre igin kullanilacak minerallerin ana
element kimyalari elektron mikroprob kullanilarak belirlenmistir.

Piroksen jeotermometresi harig diger tip termometreler, Pliitonun hem dig hem de i¢ zon
kayaglarina uygulanmistir. Pliitonun dis zonundaki kristallenme sicakhgi (~690 °C) i¢
zondaki kristallenme sicakligindan (~630 °C) daha yiiksektir. Bu sicaklik farki, zonlanmay1
olusturan magmanin veya magmalarin kimyasina ve birbirleriyle olan etkilesim derecesine
ve/veya minerallerin kimyasina bagh olarak degisebilir.

Jeotermometre tiplerinin ayni mineral birlikteligi gosteren kayaglar iizerinde uygulanmasina
dikkat edilmis ve kullanilabilirlilikleri test edilmistir. Sonug olarak amfibol-plajiyoklas ve
demir-titan oksit jeotermometreleri diger tip termometrelere gore, bu granitoyidin her zonu
icin daha iyi sicaklik degerleri verir.
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Comparative geothermometei‘ applications on Zigana granitoid
(Eastern Pontides / NE -Tiirkiye)

Geothermometric estimations of granitoid rocks are mostly based on cation exchange ratios
by using reactions among mineral pairs (intercrystalline exchange thermometry). Applicable
intercrystalline exchange thermometers in the granitoid rocks are amphibole-plagioclase,
iron-titanium oxide, two feldspar and two pyroxene pairs. Geothermometers of these types
reflect that granitoid magmas were in equilibrium at the time of crystallization. Accuracy of
the temperature estimations depends on the existence of primary mineral pairs in
equilibrium with each other, no analytical errors associated with the chemical analyses, and
degree of error(s) in thermodynamic solution models.

To test the geothermometers on granitoidic rocks, the Zigana Granitoid was selected in this
study. The Eocene aged Zigana Granitoid, located in north of the Eastern Pontide Belt,
intruded into Mesozoic and Cenozoic volcanic rocks. The granitoid is a calc-alkaline type
and reversely zoned pluton, changing from acidic rocks (granite, granodiorite and tonalite)
in outer zone to intermediate rocks (monzonite, quartz monzonite and quartz monzodiorite)
in inner zone. The contacts among these zones are transitional.

In the Zigana Granitoid, quartz, K-feldspar, plagioclase, biotite, hornblende, pyroxene (only
core zone), titanomagnetite, ilmenite and sphene phases are primary and in textural
equilibrium. Mineral parageneses and equilibrium crystallization seems to be suitable for
application of the geothermometers. Major element contents of the minerals to be used for
geothermometers were analysed by electron microprobe.

The geothermometers, except for pyroxene geothermometer, were applied to the rocks in
both inner and outer zone of the granitoid. The crystallization temperatures of the intrusion
are higher in the outer zone (~690 °C) than that of the inner zone (~630 °C). This
temperature difference depends on the chemical characteristics and degree of the interaction
between magma(s) giving rise to the zones, and/or on the mineral chemistry.

These geotermometers were carefully applied to the Zigana Granitoid rocks containing the
same mineral parageneses in equilibrium. As a result, amphibole-plagioclase and iron-
titanium oxide geothermometers yield suitable temperature values for each zone of the
granitoid, compared to the other thermometers.
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Oksijen fugasitesi (oksijenin kismi basinci-fO,), magmatik kayaglarin kristallenme
stireglerinde kayaci olusturan ergiyigin, sicaklik, basing iliskisini kontrol ettigi gibi kayaglar:
olusturan minerallerin durayhlik alanlarint da etkiler. Genel olarak oksijen fugasitesi (fO,),
sicakligin fonksiyonu olarak degismektedir. Sicaklik artisi ile fO, degeri yiikselir. Magma
silikat ergiyiginin igerdigi oksijen miktar: da sicaklik kaynagi ve gazlarin karisma orani ile
kontrol edilir. Dolayisiyla farkli sicaklik ve gaz icerigine sahip magmalarin karisim
tirtinlerinin de fO, degerleri farkli olacaktir. Yani magma etkilesimleri sonucu olusmus
gecisli dokanaklara sahip tiriinlerin oksijen fugasite degerleri farkli olur. Oksijen fugasitesi,
kayaglarin olustugu jeotektonik ortamlar hakkinda da bilgi verir. Ozellikle sikismali
(compressive) tektonik ortamlara ait magmalarin oksijen fugasitesi degerleri diger
magmalara gore daha ytiksektir.

Bu ¢alismaya ornek olarak, Dogu Pontidlerin Kuzey Zonu'nda yer alan Eosen yash ve ters
zonlu Zigana Granitoyidi se¢ilmistir. Pliiton dis zonda asit magma tiriinleriyle karakteristik
iken (granit, tonalit, granodiyorit ve kuvarsli siyenit), i¢ zona dogru tedrici olarak daha ortag
kayaglara (monzonit, kuvarsh monzonit ve kuvarsli monzodiyorit) gegis gosterir. Kayaglar,
kuvars, K-feldispat, plajiyoklas, biyotit, hornblend, piroksen ve Fe-Ti oksit denge
kristalizasyonundan olusurlar. Oksijen fugasitesi degerleri hesaplanabilmesi i¢in biyotit ve
Fe-Ti oksitlerin dokusal 6zellikleri ve kimyasal bilesimleri onemlidir. Oz sekilli iri latalar
halindeki biyotitler, genellikle Mg’ ca zengin flogopit bilesimindedirler. Fe-Ti oksitler,
genellikle iri, yeryer titanit (sfen) ve ilmenit kristalleri ile yan yana gelismis titanomagnetit
kristallerinden olusurlar. Iri titanomagnetitlerin bilesimleri, Mag;;Ulvo,; ile MaggsUlvos,
arasinda degismektedir. Biyotit ve Fe-Ti oksitler arasindaki dokusal ilskiler bu minerallerin
birincil fazda ve dengede olustuklarini isaretler.

Oksijen fugasitesi degerleri, hem silikat (biyotit), hemde oksit faz (magnetit-ilmenit)
bilesimleri kullanilarak belirlenmistir. Zigana Granitoyidi'ne ait biyotit mineral bilesimleri,
bu kayaglar1 olusturan magmalarin Ni-NiO ve Fe;04-Fe,O; tanponlart (buffer) arasinda
kristallendigini gostermektedir. Bu verilerden yararlanarak oksijen fugasitesi hesaplamalari
icin Wones (1981)'in logfO, = A/T + B + C (P-1)/T esitligi kullaniimistir. Biyotit mineral
bilesimine bagli olarak elde edilen fugasite degerleri logfO, (-16.70) - logfO, (-17.65)
arasinda degismektedir. Oksit fazlardan yararlanarak hesaplanan fugasite degerleri igin
birlikte kristallenmis magnetit ve ilmenit mineral ¢iftlerinin bilesimleri kullanilmistir.
Birlikte olugan bu iki mineralin dengedeki konumlarina ait aktivite degerleri belirlenmis ve
hesaplamalar igin Spencer and Lidsley (1981)in oksijen fugasitesi-T °C degiskenli
diyagrami kullanilmistir. Magnetit-Ulvospinel  ve [lmenit-Hematit kati ergiyiklerinden
hesaplanan fugasite degerleri ise logfO, (-18.20)-logfO, (-20.40) arasindadir. Bu fugasite

286



araliklari, i¢ ve dis zon kayaglarmm farkli kimyasal 6zelliginden kaynaklanmis olabilir.
Fugasite degerlerinin diisiik olmasi, kristallenmenin dusiik sicaklikta (630- 680 °C) olduéuna
1$aret eder. Fuga51te degerlerinin hesaplandig oksit fazlarda genelhkle Fe?" ve Fe’* yerine
Mn’" ve Ti*" siibsitiisyonlari olusurken, silikat fazlarinda ise Mg*" siibsitiisyonu hakimdir.
Zigana Gramtoyldml olusturan magmalara (?) ait oksijen fugasxtem degiskeni, genel olarak,
silikat fazlar i¢in yaplya g giren Mg”', ok51t fazlari igin Mn®" ve Ti*" katyonlar ile iligkilidir.
Oksit fazlardaki Mg>" dan ziyade Mn slibsitiisyonu diisiik sicaklik ve dusiik fugasite
degerine sahip magmalari isaret etmektedir.

The significance of oxygen fugacity during the crystallization of
granitoid magmas: the calculation by using two different methods
(Zigana granitoid, NE-Tiirkiye)

Oxygen fugacity (partial pressure of oxygen-fO,) controls not only temperature and
pressure of melt forming the rock but also stability of minerals constituting the rocks during
crystallisation of magmatic rocks. Oxygen fugacity generally changes as a function of
temperature. The fO, value increases with the increasing temperature. Oxygen content of
siliceous melt is controlled by the mixing ratio of gas and temperature source. Therefore,
mixing products of magmas having different gas content and temperature have different
fO, values. On the other hand, oxygen fugacity values of products showing transitive
contact formed by magma interaction are different. Oxygen fugacity provides information
about tectonic environment in which the rock was formed. The oxygen fugacity values of
magmas from the compressive tectonic regime are higher than those of the other magmas.

The reversely zoned and Eocene aged Zigana Granitoid, occurring in north-eastern Pontide,
was chosen for this study as a material. The pluton is composed of the intermediate rocks
having transitional contacts in inner zone (monzonite, quartz monzonite and quartz
monzodiorite), while it is characterized by acidic rocks (granite, tonalite, granodiorite and
quartz syenite) in outer zone. The rocks contain the assemblage quartz, K-feldspar,
plagioclase, biotite, hornblende, pyroxene and Fe-Ti oxides in equilibrium. The textural
relationship and chemical composition of biotite and iron-titanium oxides to calculate
oxygen fugacity values are most important. Biotites, euhedral with large plate, are Mg-rich
phlogopite. Iron-titanium oxides are big crystals of titanomagnetite coexisting with small
ilmenite and titanite. The compositions of titanomagnetite range from Mag;;Ulvd,; to
MaggsUIvos,. The textural relationships between biotite and Fe-Ti oxides suggest that the
minerals are primary phases formed in equilibrium.

Oxygen fugacity values were calculated using both silicate (biotite) and oxide (magnetite-
ilmenite) phase composition. The biotite compositions from Zigana Granitoid show that
magmas of the rocks crystallised between Ni-NiO and Fe;O,-Fe,O; buffers. The equation of
Wones (1981), logfO, = A/T + B + C (P-1)/T, was used to calculate oxygen fugacity. The
fugacity values obtained using the composition of biotite range from logfO, of -16.70 to
logfO, of -17.65. The compositions of the coexisting magnetite and ilmetine pairs were
used to calculate oxygen fugacity and temperature. The activities of coexisting mineral,
being in equilibrium, were determined. The values were plotted on the diagram of Spencer
and Lindsley (1981), with the variants of T-oxygen fugacity. In addition, the values
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calculated from Magnetit-Ulvospinel and Ilmenit-Hematit solid solutions change from
logfO, of -18.20 to logfO, of -20.40. The differences of fugacity may have resulted from
chemical composition of inner and outer zone. Low fugacity values of the intrusion reflect
that the pluton crystallised at low temperature (630-680 °C). In the pluton, Mn** and Ti*'
generally substitute for Fe’” and Fe** in oxide phases. In silicate phases, Mg>* substitution is
dominant process. The oxygen fugacity variants of the magmas (?) producing Zigana
Granitoid are related to Mg cation in silicate phases, and Mn>* and Ti*" cations in the
structure of oxide phases. Especially the Mn®" substitution reflects that the magmas have
low oxygen fugacity and temperature.
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“Hacettepe Universitesi, Jeoloji Mithendisligi Boliimii

Yeni Mineraller ve Mineral Isimleri Uluslararast Mineraloji Komitesinin Mika Alt
Komitesi, gergek mikalar, kirilgan mikalar, ve ara tabakalari eksik mikalar ile ilgili olarak
bunlarin tiirlerini ve olast kompozisyonlarini belirlediler (Reider et al., 1999). Bu, mikalar
icin ¢ok gerekli bir makaledir. Fakat burada gizilen 3-boyutlu diyagramda belirtilen bazi
gergek dioktahedral ve ara tabakalari eksik mikalar tanimlanan tariflere tamami ile
uymamaktadir.

Bu nedenle, ayni diyagram kullanilarak seladonit, alumino-seladonit, muskovit, glokonit ve
illiin  siir kosullar1 3-boyutta hesaplanmistir. Bu sinir kosullarinin asagida belirtilen

mikalarm tamminda kullanilmasi onerilmistir:

(1). muskovit

A=K 00(Fe™31.00Mg0.00Al1.00)(Si3.00A11,000010(0H)2,
B=K .00(Fe"30.00Mg0.00A12.00)(Si3.00A11.00)010(0H)2

C=K1.00(Fe 30.00Mg0 50A11 50)(Si3.50A10.50)010(OH)2,
D=K | 00(Fe"30.75Mg0.50A10.75)(Si3.50A10.50)010(0H)2

E=K0.g5(Fe™1.00Mg0.00A11 00)(Si3.15A10.85)010(0H)2,
F=K(.85(Fe™30.00Mg0.00A12.00)(Si3.15A10.85)010(0H)2

G=K(.g5(Fet30.00Mg0.50A11 50)(Si3.85Al0.15)010(0H)2,
H=K.g5(Fe"30.75Mg0.50A10.75)(Si3 85A10.15)010(0H)2

Ko 85-1.00 (Fe30.00-1.00 M20.00-0.50 Alp.75-2.00) (S13.00-3.85 Al1.00-0.15) O10 (OH)2

(ii). seladonit

A=K 00(Fe™31 50Mg0 50A10.00)(Si3.50A10.50)010(0H)2,
B=K | 00(Fe*30.75Mg0.50Al0.75)(Si3 50A10.50)010(0H)2

C=K 1 00(Fe™30.50Mg1 00410 50)(Si4.00A10.000010(0H)2,
D=K1 0o(Fe™31.00Mg1.00A10.00)(Si4.00A10.000010(0H)2
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E=K g5(Fe*3) .50Mg0.50A10.00)(Si3.60A10.40)010(0H)2,
F=K0.85(Fe"30.75Mg0 50Al0 75)(Si3.85A10.15)010(OH),

G=Kp.85(Fe30.60Mg0.80Al0.60)(Sia.00Al0,00)010(OH)2,
H=Kg g5(Fe™3 .20Mg0.80A10.00)(Si4.00A10.00)010(0H)7

K0 .85-1.00 (Fe0.50-1.50 M20.50-1.00 Al0.00-0.75) (Si3.50-4.00 Alo.50-0.00) Q10 (OH)>
(111). alumino-seladonit

A=K 00(Fe"30.75Mg0 50Al0.75)(Si3.50Al0.50)01 0(OH)2,
B=K 1 00(Fe*30.00Mg0.50Al] .50)(S13.50Al0.50)010(0H)2

C=K1.00(Fe™30.00Mg 1 .00Al1 00)(Si4.00A10.00)010(0H)2,
D=K1.00(Fe*30.50Mg1.00A10.50)(Sia.00A10,00)01 0(OH)2

E=K0.85(Fet30.75Mgp 50A10.75)(Si3.85A10.15)010(OH)2,
F=Ko.85(Fe*30.00Mg0 50A11 50)(Si3.85A10.15)0] 0(OH)2

G=Ko.85(Fe30.00Mg1 00Al1.00)(Sig.00Al0.00)010(0H)2,
H=Ko.85(Fe30.60Mg0.80A10.60)(Sig.00A10.00)010(OH)2

K0.85-1.00 (Fe™0.00-0.75 M20.50-1.00 Alp.50-1.50) (Si3.50-4.00 Alo.50-0.00) O10 (OH),
(1v). glokonit

A=K 0 85(Fet31 70Mg0 30A10.00)(Si3.45A10.55)010(OH)2,
B=K0 g5(Fe*30 85Mg0.30A10.85)(Si3 45Al0 55)010(OH)2

C=K.85(Fe*3 575Mgo 85A10 575)(Sia.00A10.00)010(OH)2,
D=Ko.85(Fe*31.075Mg0.925A10.00)(Si4.00A10.00)010(OH)2

E=K0.60(Fe™3 1 70Mg0 30A10.00)(Si3.70Al0.30)010(0H)2,
F=Ko.60(Fe ™30 85Mg0.30A10.85)(Si3.70Al0,30)010(OH)2

G=K0.60(Fe30.70Mg0.60A10.70)(Sia.00Al0.00)010(OH)2,
H=K0.60(Fe 31 20Mg0.80A10.00)(Si.00A10.00)010(0H);

K0.60-0.85 (Fe*0.575-1.70 M20.30-0.925 Al0.00-0.85) (Si3.45-4.00 Alo.55-0.00) O10 (OH)7
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(v). 1llit

A=K g5(Fe*30 80Mgo.00Al] .20)(S13.15Al0.85)010(OH)2,
B:KO‘85(FCHO.OOMEO.OOA’Z.OO)(SB.15A10.85)010(OH)2

C=Kg.85(Fe*30.00Mg0 5041 .50)(Si3.65Al0.35)010(0H)2,
D=Kq gs( Fe”o.eoMgo.soAlo.9o)(Si3.65A10.35)Oxo(OH)z

E=K0.60(Fe30.80Mg0.00A11 20)(Si3.40A10.60)010(0H)2,
F=K0.60(Fe30.00M20.00A12.00)(Si3.40A10.60)01 0(OH)2

G=K0.60(Fe™30.00Mgo.50Al1 50)(Si3.90Al0, 10)010(0OH)2,
H=K0.60(Fe*30.60Mg0. 50A10.90)(Si3.90A10.10)01 0(OH),

K0.60-0.85 (Fe0.00-0.80 M£0.00-0.50 Al0.90-2.00) (S13.15-3.90 Alg.85-0.10) O10 (OH)2
Boundary conditions for the nomenclature of micas

Recently, an article has been published by the Mica Subcommittee appointed by the
Commission on New Minerals and Mineral Names of the International Mineralogical
Association, describing end-members and species defined with permissible ranges of
composition for the true micas, the brittle micas, and the interlayer-deficient micas (Rieder
et al., 1999). This was a much needed information for the micas, however, their three
dimensional plot illustrating the relation of some true dioctahedral micas to interlayer-.
deficient dioctahedral micas do not truly match with the definition of the micas.

Therefore, using the same chemographic volume, the boundary conditions for the micas
including celadonite, alumino-celadonite, muscovite, glauconite, and illite have been
calculated. It is proposed that definitions of the micas have to include the boundary
conditions as defined for the following minerals:

(1). muscovite

A=K 00(Fe™ 1 00M20.00A11.00)(S13.00A11.00)010(OH)2,
B=K 1 00(Fe30.00Mg0.00A12.00)(Si3.00A11.00)010(0H)2

C=K.00(Fe30.00Mg0 50A11 50)(Si3 50Al0.50)010(OH)2,
D=K 1 0o(Fe*30 75Mg0. 50A10.75)(S13.50A10,50)01 0(OH)2

E=K(.85(Fe*31 00Mg0.00Al1 00)(Si3.15Al0.85)010(0H)2,
F=Ko.85(Fe"30.00Mg0.00A12.00)(Si3.15A10.85)01 o(OH)2
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G=K.85(Fe30.00Mg0.50A11 50)(Si3 85Al0.15)010(0H)2,
H=K g5(Fe™30.75Mg0.50Al0.75)(Si3 85Al0.15)010(OH)2

K0.85-1.00 (Fe*30.00-1.00 Mg0.00-0.50 Alp.75-2.00) (513.00-3.85 Al1.00-0.15) O10 (OH)2

(11). celadonite

A=K o0(Fet3] 50Mgo 50A10.00)(Si3.50A10.50)010(0H)2,
B=K| 00(Fe30.75Mgo 50Al0.75)(Si3 50Al0.50)010(0H)2

C=K 00(Fe™30.50Mg1.00Al0.50)(Si4.00A10.00)010(0H)2,
D=K go(Fet31.00Mg1.00A10.00)(Si4.00A10.00)010(0H)2

E=K¢.g5(Fe ™31 50Mg0.50A10.00)(Si3.60A10.40)010(0H)2,
F=K( g5(Fe*3075Mg0.50A10.75)(Si3 85Al0.15)010(0H)2

G=K.85(Fe™30.60Mg0.80A10.60)(Si4.00A10.00)010(OH)2,
H=K g5(Fe ™3 20Mg0.80A10.00)(S14.00A10.00)010(OH)2

K0.85-1.00 (Fe™0.50-1.50 M20.50-1.00 Alo.00-0.75) (S13.50-4.00 Alo.50-0.00) O10 (OH)2

(iii). alumino-celadonite

A=K 00(Fe"30.75Mg0 50Al0.75)(Si3.50A10.50)010(0H)2,
B=K | 00(Fe™30.00Mg0.50A11 50)(Si3.50A10.50)010(0H)2

C=K1.00(Fe™30.00Mg1.00Al1.00)(Si4.00A10.00)010(0H)2,
D=K 1 0o(Fe30.50Mg1.00A10.50)(Si4.00A10.00)010(0H)2

E=K.g5(Fe"30.75Mg0 50Al0.75)(Si3 85Al0.15)010(0H)2,
F=K.g5(Fe30.00Mg0 50A11.50)(Si3.85A10.15)010(0H)2

G=Kg.85(Fe30.00Mg1.00A11.00)(Si4.00A10.00)010(0H)2,
H=K.85(Fe™30.60Mg0.80A10.60)(Si4.00A10.00)010(0H)2

K0.85-1.00 (Fe*30.00-0.75 M20.50-1.00 Alo.50-1.50) (S13.50-4.00 A10.50-0.00) O10 (OH)2

(iv). glauconite
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A=K .85(Fe3] 70Mg0 30A10.00)(Si3.45A10.55)010(OH)2,
B=K(.85(Fe"30 85Mg 30Al0 85)(Si3 45A10.55)010(OH)2

C:Ko.ss(Fe+3o.575Mgo.ssAlo‘575)(Si4.ooAlo.oo)O1o(OH)z,
D=K¢ g5(Fe™31 075 Mg0.925A10.00)(Si4.00A10.00)010(0H)2

E=K0.60(Fe™3) .70M20.30A10.00)(S13,70A10.30)010(0H)2,
F=Kg.60(F C+30.85Mg0.3OA10.85)(513.70/\]0,30)01 0(OH)2

G=K0,60(Fe ™30 70Mg0.60A10.70)(Si4.00A10.00)01 0(OH)2,
H=K g0(Fe™3 .20Mg0.80A10.00)(Si4.00A10.00)010(0H)2

K0 .60-0.85 (Fe0.575-1.70 Mg0.30-0.925 Al0.00-0.85) (Si3.45-4.00 Alg.55-0.00) O10 (OH)

(v). illite

A=K 85(Fe*3( 80Mgo.00Al ] .20)(S13,15A10.85)010(0H)2,
B=K(.85(Fe"30.00Mg0.00A12.00)(Si3.15A10.85)010(OH)>

C:Ko.ss(Fe”o.ooMgo.soAl1.50)(Si3.65Alo.35)01o(OH)z,
D:Ko.85(Fe+3o.@oMgo.soAloso)(Sis.65A10.35)01O(OH)2

E=K(.60(Fe30.80Mg0.00A11.20)(Si3.40A10.60)010(0H)2,
F=K0.60(Fe30.00M20.00A12.00)(Si3.40A10,60)01 0(OH)2

G=K0.60(Fe30.00Mg0.50A11 50)(Si3.90Al0,10)010(0H)2,
H=K0.60(Fe"30.60Mg0.50A10.90)(Si3.90Al0.10)010(0H);

K0.60-0.85 (Fe™0.00-0.80 M20.00-0.50 Alo.90-2.00) (S13.15-3.90 Aly.85-0.10) O10 (OH)2
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Yeni bir riyolitik freatik patlama mekanizmasi ve Fo¢a bolgesinden
(Bat1 Tiirkiye) bir 6rnek

Erhan AKAY, Burhan ERDOGAN

Dokuz Eyliil Universitesi,Miihendislik Fakiiltesi, Jeoloji Béliimii

Foga Yarimadasi’nda (Bati Anadolu), Neojen yasli riyolitik volkanizmanin iriinleri genis
vayihm sunar. Alanda gézlenen riyolitik lavlar, piroklastik istif ve alkali seri Foga volkanik
kompleksi olarak adlanir. Foga volkanik kompleksi baskin olarak sualtinda freatik
patlamalarla birlikte yerlesmis riyolit domlarindan yapihidir. Alkali lavlar felsik
piroklastiklerle ardisik olarak gozlenir ve ayni alkali volkanizmanin dayklari tim istifi
keser.

Riyolitik seri iginde ii¢ farkli volkanik merkez gozlenir. Bagarasi Riyolit Lavi bati ve kuzey
kesimlerde daha geng alkali lavlar tarafindan ortiilmustiir ve Yeni Foga Domu biiyiik oranda
deniz ile ¢evrilidir ve her iki alanda da piroklastik istifin ozellikleri agik olarak gozlenemez.
Eski Foga Riyolit Domu’nda ise merkezde birbirinden bagimsiz riyolit domlari yeralir ve bu
domlar kalin bir piroklastik istif tarafindan ¢evrelenir. Bu alan riyolitik kiitlelerin piroklastik
istifle iliskilerinin ve piroklastik istifin i¢sel dzelliklerinin agik olarak gozlenebildigi ve
riyolitik domlarmin yerlesim mekanizmalarinin taninabildigi bir alandir.

Felsik piroklastik istif iginde 11 farkli volkanik fasiyes ayirtlanmigtir. Bunlar 1. masif
riyolit, 2. yerinde breslesmis hyaloklastikler, 3. yeniden tortullasmis hyaloklastikler, 4.
masif perlit, 5. golsel camurtaslari, 6. ince taneli pumis-kaya kirintisi fasiyesi, 7. kaba taneli
pumis-kaya kirmtist fasiyesi, 8. kaya kirintisinca zengin kanal dolgusu fasiyesi, 9. sualti
kaynaklanmis ignimbirit fasiyesi, 10. sualti kiil yaginti fasiyesi ve 11. bresik perlit
fasiyesleridir.

Yerinde breslesmis hyaloklastikler ve masif perlit fasiyesleri masif riyolitik kiitleleri
cevreler ve sokulum sirasinda riyolitik magmanimn su ile dogrudan temasi oldugunu gosterir.
Hyaloklastikler igindeki yerinde breslesmis doku masif riyolit lavindaki btiziilme
kirtklanmasmin kanitidir.  Piroklastik serinin yiiksek pumis icerigi sualtinda gelismis
patlamali volkanizmaya isaret eder ve golsel gamurtaslari, golsel tortullasmanim volkanizma
sirasinda devam ettigini gosterir. Eski Foga Domu gevresinde merkezden kenarlara dogru
piroklastik istif iginde tane boyu gittikge incelir ve bu alanlarda diizgiin tabakalanmali
kaynakli ignimbiritler baskin olarak gézlenirler. Kaynakli ignimbiritler, akma bantlanmasi
sunan ince taneli, yer yer yeniden kristallesmis bir matriks iginde, fenokristallerin etrafini
saran yassilasmis ve igleri ikincil olarak yeniden kristallesmis kuvars ve feldspat kristalleri
ile doldurulmus gaz bosluklari ile tanmirlar. Kaynakh ignimbiritlerde st seviyelere dogru
g6zlenen Bauma istifleri ve kotii gelismis siitun eklemleri akma mekanizmasinin ve
kaynaklanmanin verileri olarak goriiltirler.

Foca volkanik kompleksinin saha 6zellikleri ve olustugu volkanik fasiyesler riyolitik
magmanin  sualti ortaminda patlamali bir volkanizmayla yerlestigini  ve olusan
piroklastiklerin sualti ortaminda kaynaklandigini gosterir.
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A new mechanism of rhyolitic phreatic eruptions; examples from Foca
area (Western Turkey)

In the Foga Peninsula (Western Anatolia), an extensive rhyolitic volcanism of the Neogene
age crops out. Rhyolitic lavas, pyroclastic sequences and an alkaline suite altogether are
named as the Foga volcanic complex. The Foga volcanic complex is dominated by rhyolite
domes that were emplaced subaqueously, and associated with phreatic eruptions. The mafic
alkaline lavas intercalate with this felsic pyroclastic sequence and the dykes of the same
alkaline volcanism cut the entire succession.

In the rhyolitic sequence, three main vents are recognized around Bagarasi village, Yeni
Foga and Eski Foga towns. The Bagarasi rhyolite lava is partly overlain by the younger
alkaline lava flows and the Yeni Foga dome is covered by the sea preventing the observation
of the field features of the sequence. In the Eski Foga dome, on the other hand, several
individual rhyolite domes are found in the centre and the thick pyroclastic sequence
surrounds these domes. In this area the most clear outcrops of the rhyolitic volcanism are
observed and their emplacement mechanism is deciphered.

At and around the rhyolite domes, 11 different volcanic and volcaniclastic facies are
distinguished, namely: 1. massive rhyolite, 2. in situ hyaloclastic breccia, 3. resedimented
hyaloclastic breccia, 4. massive perlite, 5. lacustrine mudstone facies, 6. fine grained
rhyolite pumice-lithic fragment facies, 7. coarse grained rhyolite pumice-lithic fragment
facies, 8. lithic fragment-rich channel-fill facies, 9. subaqueous welded ignimbrite, 10.
subaqueous ash fallout deposits and 11. brecciated perlite facies.

The facies 2 and 4 cover and imperceptively grade into the massive rhyolite bodies
indicating a direct interaction between the rhyolitic magma and water during intrusion. The
in -situ brecciated texture of the hyaloclastic breccias at the periphery of domes is evidence
of the quench fragmentation of coherent lava facies. The high pumice content of the
pyroclastic sequence is caused by the explosive activity in a subaqueous environment.
Lacustrine deposition accompanies this subaqueous volcanism as indicated by the mudstone
intervals in the pyroclastic sequence. In the Eski Foga dome, from centre to the periphery,
the grain size becomes finer in this pyroclastic sequence and well bedded, diffuse to slightly
welded ignimbrites dominate the sequence in which primary gas bubbles and pumice
vesicles, infilled secondarily by recrystallized quartz and feldspar, form the main
components. The flattened, recrystallized quartz-filled vesicles wrap around the juvenile
crystals in flow laminated recrystalliezed and, in places, devitirified matrix. In the upper
parts, poorly developed columnar joints are found in this welded sequence.

In the Foca volcanic complex, field occurences and the facies features of the pyroclastic
sequence indicate a subaqueous, explosive intrusion of rhyolitic magma into a lacustrine
environment and subaqueous welding of the resultant ignimbrites.
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Yenice yoresinde skarn olusturan plutonik ve volkanik kayaclarin
radyometrik yasi1 (Canakkale-Biga yarimadas ), Tiirkiye

Aydin DAYAL, ismet OZGENG
DEU, Miih. Fak. Jeoloji Miih. Bol. 35100, Bornova-Izmir

Biga Yarimadasinin jeolojik evriminin bir par¢asini olusturan gen¢ magmatizma, yogun bir
asit plitonizma ve bunun devami olan yaygin bir kalkalkalen volkanizmay1 igerir. Bu
magmatik islev yarimadada yaygin polimetalik cevherlesmelere neden olmustur. Bu
cevherlesmelerin bir kismi Yenice yoresindeki skarnlagsmalara bagli W-Mo-Cu-Zn-Pb
cevherlesmeleridir.

Yenice yoresinde yiizlek veren kaya¢ topluluklari ti¢ ana grupta toplanir;1-Paleozoyik yasl
epimetamorfitler 2-Mesozoyik yaslhi detritikler ve kiregtaslar1 3-Tersiyer yash geng
sokulumlar, volkanikler ve tortullar. Yoredeki farkli biiyiiklitkte, ayni striiktiire sahip
sokulumlar yerlesim alanlarinin isimlerine gore Hamdibey — Namazgah - Yenice
sokulumlari olarak adlandiriimistir. Granodiyorit, monzodiyorit, kuvars-monzonit bilesimli
sokulumlarin olusumunu kalkalkalen karakterde volkanizma izler. Volkanik kayaglar esas
olarak aktif kita kenarlarini karakterize eden yiiksek potasyumlu andezit lav ve tiifleriyle
temsil edilir. Sokulumlar, ¢evresindeki volkanik kayaglarla dereceli dokanak ilskisi
icindedir. Bu konum granitik magmanin s1g derinliklere yerlestigini gosterir.

Magmatik kayaglarda yapilan K-Ar yas tayinleri sokulum kayaglar i¢in 21 + 0,9 my (tiim
kayag), 26 + 2,1 my ( biyotit) ve volkanik kayaglar i¢in 26,2 + 1,03 my (tiim kayac)
degerlerini vermistir. Bu sonuglar yoredeki magmatik islevin Ust Oligosen — Alt Miyosen
arahginda gelistigini gostermektedir. Radyometrik yas verileri, Neo-Tetis’in Ust Kretasede
Sakarya kitasi altinda yitmeye baglamasmin ardindan yoérede gelisen magmatik islevin,
Biga yarimadasindaki diger magmatik kayaglarin da yas1 gz dniine alindiginda, Oligosende
baslay1p Ust Miyosen’de sona erdigini belirtmektedir

Radiometric age determination of the skarn related plutonic and
volcanic rocks ( Canakkale-Biga peninsula ), Turkey

The young magmatism is a subset of the geological evolution of Biga peninsula and consists
mainly of acidic plutonism and following calcalkaline volcanism. Pollymetallic
mineralization particularly skarn related W, Mo, Cu, Zn and Pb are caused by young
plutonism. Principal rock associations croping out in the study area can be divided in three
groups; 1-Epimetamorphic rocks (Paleozoic) 2- Detritial rocks and limestone (Mesozoic) 3-
. Young intrusive and extrusive rocks and clastic sediments (Tertiary). There are three
granitic plutons in the area which are Hamdibey, Yenice and Namazgah. The granitic
associations are composed mainly of granodiorite, monzonite and quertz-monzonite.

Volcanic sequence comprises mainly high K andesites characterized by high K orogenic
series found in active continental margin. The plutons displays graditional contact with the
surrounding andesites which indicates a shallow emplacement of the granitic magma. K-Ar

296



age determinations on the magmatic rocks yielded ages of 21 + 0.9 Ma (whole rock) and 26
+ 2.1 Ma (biotite) for granitic rocks and 26.2 £ 1.03 Ma (whole rock) for volcanics which
indicate that the magmatism has proceeded during the Oligocene and Upper Miocene
interval. These results combined with the other geologic and radiometric ages obtained from
throughout the Biga peninsula reveal that the magmatism commenced at Oligocene and
ceased in Upper Miocene, in relation to the consumption of the Neo-Tethys under the
Sakarya continent.
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Carpisma sonrasi A-tipi magmatizmaya bir 6rnek: Keban (Elaz1g,
Tiirkiye) siyenit-porfiri ve petrolojisi

Biinyamin AKGUL', Hulusi KARGI?

'F wat Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 23119 Elazig.
‘KTU, Giimiishane Miihendislik Fakiiltesi, Jeoloji Béliimii, 29000 Giimiishane.

Inceleme alani, Elazig’in 45 km kuzeybatisinda Keban ilgesi gevresinde yer alir. Calisma
alaninda; Permo-Triyas yasli Keban Metamorfitleri, Ust Kretase-Paleosen yashi Keban
Magmatitleri ve Alt Miyosen yash Alibonca Formasyonu yiizeylenir.

Bu g¢alismanin konusunu olusturan Keban magmatitleri porfirik dokulu, siyeno-monzonit
bilesimli volkanik- subvolkanik kayaglardan olusur. Metamorfik temele dayk ve sil seklinde
yerlesen bu kayaglar esas olarak alkali feldispat ve plajiyoklas, az miktarda da kuvars
ierirler. S0z konusu minerallerin boyutlart hamuru olusturan mikrolitten megakristal (5 - 6
cm) bityiikliigiine degismektedir. Eser miktarda goriilen koyu renkli mineraller amfibol,
klinopiroksen ve biyotittir. Kayag igerisinde yaygin olarak ve bol miktarda tali bilesenlere
rastlanir. Bunlar kayag igerisindeki bolluklarina gore; sfen, opak, zirkon, florit ve apatittir.
Ayrica, magmatitler ile metamorfitler arasindaki intriizif dokanak boyunca gerek
metamorfik yan kayagta, gerekse sokulum yapan magmatik kayagta skarnlasma meydana
gelmistir.

Keban Magmatitleri alkalen ve asirt doygun peralkalen karakterdedir. Ana ve iz element
verileri levha i¢i, ge¢ orojenik ve A-tipi granitoyidler ile uyumludur. Ayrica, magmatik
kayaglar igerisinde ve yakin ¢evrede bulunan Mo, F ve W cevherlesmeleri de
magmatizmanin A-tipi oldugunun agik kanitidir. Orneklerinin nadir toprak element (REE)
icerikleri kondrite gore 430-9 kat zenginlesme gosterir. Zenginlesme trendi hafif nadir
toprak elementlerinden (LREE) agir nadir toprak elementlerine (HREE) dogru yiiksek bir
egimle azalarak [(La/Lu)y=46], agir nadir toprak elementlerinde kismen yataylanmaktadir.
LREE’de gozlenen asir1 zenginlesmeye karsin HREE’nin diisiik konsantrasyonlari manto
malzemesinin diisitk derecede kismi ergimesi ve/veya asir1 fraksiyonlanmasi ile iliskili
olmaldir. Bununla birlikte drneklerin yiiksek Ba ve Sr konsantrasyonlari fraksiyonlanmanin
yiiksek sicaklikta meydana geldigini isaret etmektedir.

An example of post collision A-type magmatism: Keban (Elaz1g,
Turkey) syenite porphyry and its petrology

The study area is located around Keban town 45 km NW of Elazig. Litologies which
outcrop in the study area are Permo-Triassic Keban metamorphics, Upper Cretaceous-
Paleocene Kelpan Magmatics and Lower Miocene Alibonca Formation.

The Keban Magmatics, subject of this study, are made of porphyritic volcanic and
subvolcanic rocks of syeno-monzonitic composition. These rocks are placed in metamorphic
basement rocks as dykes and sills and composed of, basically, alkali feldspars and
plagioclases and small amounts of quartz. These minerals have grain size ranging from
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microlites to megacrysts (5-6 cm). Small amount of mafic minerals of amphibole,
clinopyroxene and biotite are also present. Accessory minerals such as sphene, opaque,
zircon, florite and apatite, in abundance order, are very common. In addition, skarn
formation is traced along the contact between magmatics and metamorphics and in both
lithologies.

Keban magmatics display alkaline and oversaturated peralkaline characteristics. Their major
and trace element geochemistries are in accordance with granitoids of within plate, late
orogenic and A-type. Other evidences indicating A-type magmatism are Mo, F and W
mineralizations abundant along the contacts of magmatic bodies. The REE contents of
magmatics are enriched 430-9 times in relation to those of chondrites. The enrichment trend
decreases sharply [(La/Lu)y=46] from LREE towards HREE and then becomes roughly
stable. The low HREE concentrations in contrast to highly enriched LREE may be taken as
evidence of low degree partial melting of mantle material and/or highly fractionated magma.
High Ba and Sr contents indicate that fractionation took place at high temperatures.
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Balg¢ikhisar (Afyon), Senirkent (Isparta) ve Bucak (Burdur) civarinda
yiizeylenen ldsit iceren ultrapotasik volkanitlerin mineralojisi-
petrografisi ve petrokimyasi

Hakan COBAN, Kamil YILMAZ, Mustafa BOZCU, Semsettin CARAN
Stileyman Demirel Universitesi, Miih.-Mim. Fak. Jeoloji Miih. Bol., 32260, ISPARTA

Bu ¢alisma Balgikhisar (Suhut-Afyon), Senirkent (Isparta) ve Bucak (Burdur) bolgelerinde
yiizeylenen 19sit iceren ultrapotasik volkanitlerin mineralojisi, petrografisi ve petrokimyasini
ortaya koymay1 amaglar. Buna yo6nelik olarak ilgili lokasyonlardan alinan kaya orneklerinin
ince kesitlere dayali petrografileri tanimlanmis, 12 adet kayag 6rneginin timkayag kimyasal
analizleri yapilmis, iz element igerikleri belirlenerek, bu petrografik ve petrokimyasal veriler
cesith diyagramlar da kullanilarak yorumlanmistir. Volkanitler ¢alisma alani igerisinde
Balgikhisar gilineyinde Karabel Tepe (1) ve Tatar-Karaadilli arasinda Cigektepe (2),
Senirkent kuzeydogusunda Biiyiikkabaca koyu Takkatepe (3) ve Burdur, Bucak ilgesi
Susuzkoy ve Malkayasi Tepe (4-5) olmak iizere bes lokasyonda yiizeylenir. Ust Miyosen —
Alt Pliyosen yash 16sit iceren bu volkanitler kiigiik hacimli kiitleler olup genellikle dayk
seklinde yerlesim sunarlar. Na,O/K,O oranlart > 3 olup ultrapotasik karakterlidirler.
Karabeltepe, Cicektepe ve Takkatepe bolgelerindeki volkanizma 16sitli kayaglarla birlikte
sanidin megakristli volkanik bacalar, mafik lavlar ve felsik volkanoklastikler de icermekte
olup genis bir alanda yiizeylenir. Bu genis volkanizma neotektonik donemde gelismis
Karaadilli Fayi, Acigol Fayi, Ak¢akdy Fayi gibi. normal faylarla siirlanan ekstansiyonel
rejimin gozlendigi kitasal bir bolgede yiizeylenmektedir. Volkanitlerin yiizeylendikleri
bolgeler ekstansiyonel tektonigin yogun oldugu yerler olup volkanizma, genlesme rejimi
tektonigi ile de yakindan iliskilidir.

Karabeltepe (1)’deki 16sitli volkanitler, volkanoklastikleri keserek dayk seklinde yiizeylenir.
Lositlerin son derece yogun oldugu kayaglarda mikrofenokristal 16sitten, 3 cm boyutlu
megakristallere kadar degisen ikozitetraeder lositler gozlenir. Genellikle porfirik ve
hipokristalen ~ dokulu  olan  kayaglarimn  mineralojik  bilesimini  19sit+(nefelin)+
piroksen+(olivin)+(flogopit)+ perovskit+titanit ve opak mineraller olusturur. Losit igerikleri
modal olarak % 50 olup hamurla genellikle bir reaksiyon kusag: olustururlar. Cigektepe
(2)’deki volkanitler ofiyolitleri kesip ¢ikarak lav ve dayk seklinde yerlesim sunarlar.
Genellikle porfirik ve hipokristalen dokulu olan kayacin mineralojik bilesimini
Lésit+sanidin+bazik plajiyoklaz+piroksen ve opak mineraller olusturur. Modal olarak % 40
oraninda 16sit igerirler. Takkatepe (3)’deki volkanitlerde volkanoklastikleri kesen dayklar
veya onlarla iliskili lav seklinde yiizeylenirler. Porfirik ve hipokristalen dokulu olan kayacin
mineralojik bilesimini Losit+piroksen+olivin+flogopit+apatit ve opak mineraller olusturur.
Modal olarak % 15 — 20 oraninda losit igerirler. Bu ii¢ lokasyondaki kayaglarm SiO,
icerikleri % 41-53, ALO; % 14-17, MgO< % 3.5, Ni<75 (ppm), Cr<20(ppm),
Ba>4000(ppm), Sr>1500(ppm), Rb> 400-900(ppm), Zr>400 (ppm), F > 800(ppm) ’ dir.
Na,O/K,0 orani 3-11 arasinda degisir. Karabeltepe (1), Cigektepe (2) ve Takkatepe (3) de
yiizeylenen lositli volkanitler bu mineralojik bilesimleri ile Losititlere ve petrokimyaya
dayali siniflandirmalarda da Romen Provens Tip (italya) lavlara karsilik gelirler. Susuzkoy
ve Malkayasitepe (4-5)’deki volkanitler ise masif karbonat kayaglar dokanagina yakin dayk
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ve lav seklinde yerlesim sunarlar. Hyaloporfirik, hipokristalin veya holohyalin dokulu olan
kayaglarm mineralojik bilesimini Olivin+flogopit+piroksen+sanidin+lgsit+apatit ve opak
mineraller olusturur. Mikrofenokristal olarak 16sit igerirler. Bu kayaglarin SiO, igerikleri %
47-49, ALO; < % 10, MgO> % 10, Ni>300(ppm), Cr>75(ppm), Ba>2500(ppm),
Sr>2000(ppm), Rb > 200(ppm), Zr>500 (ppm), F> 1000 (ppm)’dir. Mineralojik bilesimleri
ile Verite tip lamproitleri(Orendit); petrokimyasal bilesimleri ile de tipik Olivin Lamproitleri
karakterize ederler.

Olivin lamproitler petrokimyasal bilesimleri ile derin odakli primitiv Ust Manto karakterini
yansitir. Romen Provens Tip olan lavlarda ise kabuksal etkinin de rol oynadig: belirgindir.
Manto metasomatizmasi ile uyumsuz elementlerce zenginlesmis olduklari disiiniilen bu
volkaniklerden olivinli lamproitlerin derin odakl Ust Manto peridotitlerinin kismi ergimesi
ile olusabilecekleri, yine Ust Manto tiirevli olduklari diisiiniilen Romen Provens tip
volkanitlerde ise kabuksal kontaminasyonun da etken oldugu yorumuna gidilmistir.

Mineralogy — petrography and petrochemistry of leucite bearing
ultrapotassic volcanics outcropping around Bal¢ikhisar (Afyon),
Senirkent (Isparta) and Bucak (Burdur)

The study includes mineralogy, petrography and petrochemistry of leucite-bearing
ultrapotassic volcanites outcropping between Balgikhisar(Suhut-Afyon), Senirkent(Isparta)
and Bucak(Burdur) region. In the studied area, thin-sections of the collected samples were
investigated petrographically, whole rock chemical analysis of 12 rock samples were carried
out, trace element contents were also determined and the obtained data were used and
interprated by using various petrographic and petrochemical diagrams. These types of rocks
are exposed at Karabeltepe (1) in the southern part of Balgikhisar, at Cigektepe (2) between
Tatar and Karaadilli Villages, at Takkatepe (3) in the northern part of Senirkent,
Bityiikbabaca village, and at Susuzkdy and Malkayasi Tepe (4-5) in Burdur, Bucak town.
Upper Miocene — Lower Pliocene aged and leucite bearing volcanics are seen as dykes and
small bodies. Na,O / K,O ratio is higher than 3 and they have ultrapotassic character. The
volcanism at Karatepe, Cigektepe and Takkatepe contain leucite bearing rocks, volcanic
cones with sanidine megacrystals, mafic lavas and felsic volcanoclastics. They outcrop
widespreadly in the area. These volcanics are exposed in a continental crust bordered by
normal fault systems. such as Karadilli Fault, Acigdl Fault, Akgakdy Fault and controlled by
extentional tectonic regime during the Neotectonic period. The leucite bearing volcanics at
Karabaltepe (1) were formed as dykes, by cutting volcanoclastics. In these racks leucite
minerals change from microcrystals to megacrystals reaching up to 3 cm in size. The
leucites are in icositetrahedral forms. Mineralogical composition of the rocks having mainly
porphyritic  to  hypocrystalline  texture  include the following  minerals:
leucite+(nepheline)+pyroxene+(olivine)+(phlogopite)+perovskite+titanite ~ and  opaque
minerals. Modal leucite contents are 50%. Groundmass and the minerals generally show
reaction rims. The volcanics at Cigektepe (2) are lavas and dykes cutting ophiolitic rocks.
They contain leucite+sanidine+basic plagioclase+pyroxene and opaque minerals. They have
porphyritic and hypocrystalline textures and include modally 40% leucites. Volcanics at
Takkatepe (3) contain dykes cutting volcanoclastics and related lava bodies. Their
mineralogical composition are. leucitet+pyroxene+olivine+phlogopite+apatite and opaque
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minerals. They have porphyritic and hypocrystalline textures and include modally 15-20 %
leucite minerals. The volcanics at the three indicated locations include 41-53 % SiO, , % 14-
17 Al,O5, MgO< % 3.5, Ni<75 (ppm), Cr<20(ppm), Ba>4000(ppm), Sr>1500(ppm), Rb>
400-900(ppm), Zr>400 (ppm), F > 800(ppm) . Na,O / K,O ratio changes from 3 to 11. The
mineralogical compositions of leucite bearing volcanics exposed at Karatepe (1), Cigektepe
(2) and Takkatepe (3) correspond to Leucitites and the lavas of Romen Province Type
(Italy) in the petrochemical classifications. However the volcanics at Susuzkdy and
Malkayasitepe (4-5) are seen an dykes and lavas near the contacts with carbonate rocks. The
mineralogical composition of these rocks with hyaloporphyritic, hypocrystalline or
holohyaline textures is olivine+ phylogopitet+pyroxene+sanidine+leucite+apatite+opaque
minerals. Leucites are seen as microphenocryrstals. According to their mineralogical
features they are Verite type lamproites (orendit) and they are also typical olivine lamproites
in regard to their petrochemical composition.

These volcanics are assumed to have been derived from mantle enriched in incompatible
elements trough mantle metasomatism. The petrochemistry of the olivine lamproites exhibit
typical Upper Mantle characteristics. Olivine lamproites formed as a result of partial melting
of deep upper mantle peridotites. Crustal effects including crustal contamination also played
a role in the genesis of the Roman Provence type lavas.
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Orta Anadolu carpisma sonrasi pliitonizmasina ait kompozit Yozgat
batolitinin Sefaatli-Yerkoy arasi kesiminin (GB Yozgat) mineral
kimyasi ve eser element modellemesi

Sibel TATAR', Durmus BOZTUG', Bernard PLATEVOET?, Bernard BONIN?

" Cumhuriyet Universitesi, Jeoloji Mithendisligi Béliimii, 58140 Sivas
“Univ. Paris Sud, Lab. de Pétrologie-Volcanologie, Bat. 504, F-91405 Orsay Cedex, France

Anatolid-Pontid ¢arpisma sisteminin pasif kenarmda yer alan kompozit Yozgat batoliti, Orta
Anadolu Kristalin Karmasig1 metamorfitlerini kesen ve Eosen yash birimler tarafindan
ortiilen ¢esitli magmatik birliklerden olugmaktadir. Bunlar, baslica ¢arpismayla es zamanh
S-tipi (veya Cgr tipi), peralimino, iki mikali granitik birlik; ¢arpisma sonrasi, I-tipi (veya
Hy o tipi), yitksek K’lu kalkalkalin monzonitik birlik ve c¢arpisma sonrasi, A-tipi, alkalin
birliktir. Bu magmatik birliklerden monzonitik birlik, Sefaatli-Yerkdy arasi kesimde (GB
Yozgat), milkkemmel gelismis ters zonlanma nedeniyle igten disa dogru Cankih
Monzogabro/Monzodiyoriti, Ak¢akoyunlu Kuvars Monzodiyoriti, Adatepe Kuvars
Monzoniti, Yassiagil Monzograniti ve Karakaya Monzograniti gibi haritalanabilir bes
altbirim halinde yiizeylenir. Kompozit Yozgat batolitini olusturan ©&nemli magmatik
birliklerden birisi olan monzonitik birligi olusturan bu altbirimler, ¢arpisma sonras: ortamda
kabuk-manto smirinda gelisen ve mantodan tiremis olan kabuk alti mafik magma
(underplating mafic magma) ile bu magmanin alt kabuga injeksiyonu sirasinda kabuktan
tireyen felsik magmanin karismasi (magma mingling/mixing) sonucu ortaya ¢ikan hibrid
karakterli bir magmadan itibaren fraksiyonel kristallesme (FC) siireci ile olusmustur.

Kompozit Yozgat batolitinin Sefaatli-Yerkoy arast kesiminde ylizeylenen monzonitik birlige
ait bu altbirimler iizerinde elektron mikroprob analiz (EMP) yéntemiyle yiiriitiilen mineral
kimyasi ¢alismalarinda amfibol, piroksen, biyotit, plajiyoklaz, ortoklaz, titanit, manyetit ve
ilmenit gibi minerallerin kimyasal bilesimleri elde edilerek kimyasal siniflandirmalari,
vapisal formiilleri ve ayrica onemli kimyasal karakteristikleri belirlenmistir. Ayrica, amfibol
ve plajiyoklaz-amfibol jeobarometreleri ile manyetit-ilmenit jeotermometresi yontemleriyle
magmanin katilasma kosullarina yaklasimda bulunulmustur. icten disa dogru miitkemmel
gelismis ters zonlanmada etkin olan FC siireci ise LIL ve HFS elementler yardimiyla
jeokimyasal olarak modellenmistir.

Mineral chemistry and trace element modelling of the SW part of the
composite Yozgat batholith from the Central Anatolian post-collisional
plutonism, Sefaatli-Yerkoy, SW Yozgat, Central Anatolia, Turkey

Composite Yozgat batholith, located in the passive margin of the Anatolide-Pontide
collision system and intruding the metamorphics of the CACC and unconformably covered
by the Eocene units, comprises various magmatic associations. These igneous associations
are composed of syn-collisional, S-type (or Csr type), peraluminous, two-mica granitic
association; post-collisional, I-type (or Hyo type), high-K calc-alkaline monzonitic
association; and post-collisional, within-plate, A-type alkaline association. The monzonitic
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the SW part of the batholith. This association can be subdivided into five mapable subunits
namely, from inner to outer zones, the Cankili Monzogabbro/Monzodiorite, Ak¢akoyunlu
Quartz Monzodiorite, Adatepe Quartz Monzonite, Yassiagil Monzogranite and Karakaya
Monzogranite. Such a zonation is considered a well-preserved reverse zoning. These five
subunits, constituting the monzonitic association in the composite Yozgat batholith, have
been derived from a hybrid magma generated by the mingling/mixing type of interaction
between co-eval mantle-derived underplating mafic magma and felsic magma produced by
the injection of mafic magma into crust in a post-collisional context under the influence of
FC process.

The electron microprobe analyses (EMP), carried out in the five subunits of the monzonitic
association of composite Yozgat batholith in the Sefaatli-Yerkdy (SW Yozgat) district, aim
to reveal the mineral chemistry of the amphibole, pyroxene, biotite, plagioclase, orthoclase,
sphene, magnetite and ilmenite minerals. The chemical nomenclatures, structural formulaes,
and some important chemical characteristics of these minerals have been obtained on the
basis of EMP studies. On the other hand some geothermobarometer studies, like amphibole
and plagioclase-amphibole geobarometers and magnetite-ilmenite geothermometer, have
been applied to investigate the solidification depths of magma. The FC process, inducing a
well-preserved reverse zoning, has also been modelled by using some LIL and HFS element
geochemistry data.

304



53. Tirkiye Jeoloji Kurultay:
Geological Congress of Turkey

I¢ Anadolu Bayindir Plutonundaki (Kirsehir-Kaman) psédolosit iceren
alkali kayaclarin petrolojisi

Yusuf Kagan KADIOGLU
Ankara Universitesi, Jeoloji Miihendisligi Boliimii, 06100, Turkiye

Inceleme alani, Isahocali gevresindeki, psodolosit igerigi agisindan zengin olan Bayindir
plutonun bir béliminii olusturmaktadir. Bayindir Plutonu (BP) alkalen karakterde olup I¢
Anadolunun kuzey bati boliimiinde yeralmaktadir. Calisma alani baslica dort kayag
grubundan olusmaktadir. Bunlar gabro, irikristalin nefelin siyenit, ince kristalin nefelin
siyenit, psodoldsit igeren alkali kayaglar ve psodoldsitit dayklardir. Irikristalin nefelin
siyenitler ile ince kristalin nefelin siyenitler tedrici dokanak iliskisi gostermektedir ve her
iki birim de psodoldsit igeren alkali kayaglar ve psodolosit dayklart ile keskin
dokanaklidirlar. Incekristalin nefelin siyenitler gabroya sokularak, gabrolarin tavan bloklar
seklinde yikselmelerine neden olmustur. Irikristalin nefelin siyenitler ile ince kristalin
nefelin siyenitler hemen hemen ayni mineralojik bilesime sahip olup baslica nefelin, K-
feldispat, plajiyoklaz, amfibol ve biyotit minerallerini icermektedir; melanit, apatit ve titanit
tali bilesenler seklinde kayaglarda goériilmektedir.

Psodolosit igeren alkali kayaglar baslica psddoldsit siyenit, psddoldsit diyorit ve psddolosit
gabro bilesiminde olup birbirleriyle tedrici dokanak iliskisi gostermektedirler. Psodolosit
iceren alkali kayaglar; irikristalin psodoldsit, nefelin, amfibol, piroksen, biyotit ve feldispat
ana mineral bilesimini gostermektedir. Kaya¢ icerisinde melanit, apatit ve titanit tali
mineralleri olusturmaktadir.

Psodolositit dayklar; psodolosit igeren alkali kayaglar: ve nefelin siyenit kayaglarini K40W
dogrultusu boyunca kesmektedir. Bu dayklar agitk pembe rengindedir ve psddolosit ve
nefelin ana minerallerden olugmaktadir.

Psodolosit siyenit, psodolosit diyorit ve psodolosit gabrolardaki psodolositlerin mineral
kimyalari; mineral yapisal formiilindeki Na ve K iyon sayilarinin sirasiyla, 1-10 ve 4-10
arasinda degistigini gostermektedir. Bu kayaglardaki amfiboller kalsik amfibol bilesiminde
ve (Na+K)>0.50; Ti<0.50; Fe’>Al" igeriklidirler. Bu amfiboller hastingsit ve magnizyan
hastingsit ttrlerini olustururlar. Psodolosit iceren alkali kayaglarin jeoloji, petrografi ve
mineral kimyalari; bu kayaglarin  felsik ve mafik olmak tizere iki farkli magmanin
karisimindan meydana gelen bir karigim triinti olduklarini gostermektedir. Lositler alkali
felsik magmanin igerisinde kristallesmeleri sirasinda mafik bir magmanin felsik magmaya
sokulmasi ile yeniden isitililmis ve nefelin-K-feldispat mineral karmasigina (psodolosit)
dontismislerdir.

Petrology of pseudoleucite bearing alkali rocks in Bayindir Pluton
(Kirsehir-Kaman) of Central Anatolia

The study area represents part of the Bayindir Pluton around Isahocali (Kirsehir) which is
rich in pseudoleucite minerals. Baymdir Pluton (BP) is located to at the north west of
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Central Anatolia and is alkaline in character. The study area is mainly composed of four
rock units. These are gabbro, coarse crystalline nepheline syenite, fine crystalline nepheline
syenite, pseudoleucite bearing alkali rocks and pseduleucitite dykes. Coarse crystalline
nepheline syenite has gradual contact with the fine crystalline nepheline syenite and both
have sharp contacts with the pseudoleucite bearing alkali rocks and pseudoleucitite dyke in
the area. Fine crystalline nepheline syenite is intruded to the gabbro causing to rise up the
gabbroic body as a roof pendant. Coarse crystalline nepheline syenite and fine crystalline
nepheline syenite have almost the same mineral compositions, represented by nepheline, K-
felspar, plagioclase, amphibole and biotite with rare amount of melanite, apatite and titanite.

Pseudoleucite bearing alkali rocks are mainly pseudoleucite syenite, pseudoleucite diorite
and pseudoleucite gabbro in composition and they have gradual contact with each other.
Pseudoleucite bearing alkali rocks are composed of coarse crystalline pseudoleucite,
nepheline, amphibole, pyroxene, biotite and feldspar minerals. Melanite, apatite and titanite
are found as accessory minerals in these rock units.

Pseudoleucitite dykes cut the pseudoleucite bearing alkali rocks and nepheline syenites with
a trend of N4OW. These dykes are light pinkish in colour and mainly composed of
pseudoleucite and nepheline minerals.

The mineral chemistry for pseudoleucite syenite, pseudoleucite diorite and pseudoleucite
gabbro reveals that the numbers of Na and K ions in the structural formula of the
pseudoleucite mineral range between 1-10 and 4-10 respectively. The amphiboles of these
rock units are calcic amphiboles with (Na+K)>0.50; Ti<0.50; Fe’>Al" contents. They are
“ hastingsite and magnesian hastingsite in composition. Geological, petrographical and
mineral chemistry of the pseudoleucite bearing alkali rocks reveal that they are mixing
products of two different, felsic and mafic, alkali magmas. During the crystallization of
leucite within a felsic magma, a mafic magma seems to have intruded the felsic one and
caused re-heating of the leucites, forming a mixture of nepheline and K-feldspars
(pseudoleucite) within the mixing products.

306



53. Tiirkiye Jeoloji Kurultay:
Geological Congress of Turkey

Bektasyayla (G Giresun) ve Cambasi (G Ordu) arasinda Dogu
Karadeniz carpisma sonrasi alkali magmatizmasina ait bazi pliitonlarin
karsilastirmali petrolojik incelenmesi

Durmus BOZTUG
Cumbhuriyet Univ., Jeoloji Miih. Béliimii, 58140 Sivas

Dogu Karadeniz bolgesinde ¢arpisma sonrasi alkali magmatizmanin pliitonik tiirevlerini
olusturan Abdestsuyu Monzoniti, Egrikaya Kuvars Monzodiyoriti ve Bektagyayla Kuvars
Monzoniti (Giresun giineyi) ile Cambagsi Kuvars Siyeniti (Ordu giineyi) pliitonlari, tipki
KAF zonunun giineyinde yiizeylenen Kosedag batoliti gibi, Orta Eosen yash volkano-
sedimanter birimleri sicak dokanakla kesmektedir. Orta ve kaba taneli dokuya sahip olan bu
kayaglarin ana kayag olusturucu bilesenleri plajiyoklaz+ortoklaz+piroksen (ojit, diyopsitik
ojit)tamfibol ~ (hornblend,  hastingsit, ender olarak  arfvedsonit)+biyotit+kuvars
minerallerinden olusmaktadir. Mineralojik ve tiimkayag¢ jeokimyasi verilerine gore alkalin
(Bektagyayla QM transalkalin), ¢arpisma sonrasi, levha i¢i, A-tipi magmatizma 6zelligi
sergileyen bu pliitonlarin alkali bilesimli bir magma kaynagindan itibaren fraksiyonel
kristallesme (FC) siireciyle olustuklar: ve daha derinlerde plajiyoklaz (kismen piroksen ve
amfibol) fraksiyonlanmasi ile Abdestsuyu Monzoniti ve Bektagyayla Kuvars Monzonitinin,
daha sig kesimlerde ise K-feldispat (kismen amfibol ve biyotit) fraksiyonlanmasi ile de
Cambagi Kuvars Siyenitinin olustugu sonucuna ulasilabilmektedir. Diger taraftan, bazi
mineralojik ve tiimkayag¢ kimyasi verileri bakimindan bu ti¢ pliitona gére belirgin farkliliklar
gosteren Egrikaya Kuvars Monzodiyoritinin ise asimilasyon-fraksiyonel kristallesme (AFC)
stireciyle ilksel magma kaynaginin bilesimin degismesi sonucu meydana gelmis olabilecegi
ditstintilmektedir. Egrikaya Kuvars Monzodiyoriti, normal kosullar altinda mafik mineral
iceriginin yanisira tFe,O;, MgO, CaO, vb. element icerikleri bakimindan daha zengin, SiO,
icerigi bakimindan ise daha fakir olmasi gerekirken; bu degerler bakimindan Bektasyayla
QM ile Cambast QS birimleri arasinda orta degerlere sahip olarak gozlenmektedir. Diger
taraftan Na,O, P,Os, TiO,, Sr ve Nb igerigi bakimindan belirgin zenginlesme; K,O, MnO, Y
ve Rb igerikleri bakimindan ise fakirlesme gosteren Egrikaya QMD pliitonu kayaglarindaki
bu iligkilerin asimilasyona wugrayan yan kaya¢ bilesiminden kaynaklanabilecegi
distintilmektedir.

Dogu Karadeniz bolgesinde Orta Eosen yash birimleri sicak dokanakla kesen ve silis
bakimmdan asirt doygun alkalin mineraloji ve tiimkaya¢ jeokimyas: sergileyen bu
pliitonlarin, Ust Kretase-Alt Tersiyer’de gerceklesen Anatolid-Pontid ¢arpismasma bagli
kabuk kalinlagsmasini takip eden litosferik incelme evresinde list manto malzemesinin
adiyabatik dekompresyon ile kismi erimeye ugramasi ve alt kabuga eklenmesi sirasinda alt
kabugu da eriterek meydana getirdigi felsik magma ile hibridlesmesi /es yasli mafik ve felsik
magmalarin  karismasi  sireci  (magma mingling/mixing)] sonucu olusan magma
kaynagindan tiiredikleri diistintilmektedir. Boyle bir magma kaynagindan itibaren monzonit,
kuvars monzonit, kuvars monzodiyorit ve kuvars diyorit gibi farkli bilesimlere sahip
kayaglarin olusmasinin ise magmanin katilasmasi sirasinda etkin olan FC ve AFC
stire¢lerine bagh olarak meydana gelebilecegi ileri siiriilmektedir.
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Comparative petrology of some plutons from the eastern Black Sea post-
collisional alkaline magmatism between the Bektasyayla (S Giresun) and
Cambasi (S Ordu) districts, Turkey

The Abdestsuyu Monzonite, Egrikaya Quartz Monzodiorite, Bektasyayla Quartz Monzonite
(south of Giresun) and the Cambasi Quartz Syenite (south of Ordu) constitute the part of
plutonic derivatives of the Eastern Black Sea post-collisional alkaline magmatism. All these
plutons are exposed intruding the Middle Eocene volcano-sedimentary sequence in the
northern part of North Anatolian Fault Zone (NAFZ) like the Kosedag batholith in the
southern part of the NAFZ. The major rock forming constituents of these medium- to
coarse-grained rocks-are composed mainly of plagioclase+orthoclase+pyroxene (augite,
diopsitic augite)+ amphibole (hornblende, hastingsite, rarely arfvedsonite)+biotitet+quartz
minerals. Mineralogical and whole rock geochemical data of these plutons reveal a close
kinship by means of petrogenetical characteristics which are alkaline (Bektasyayla QM
transalkaline), post-collisional, within-plate and A-type magma series. These coherent
plutons are considered to have been derived from a single alkaline magma source by FC and
AFC processes which modify the composition of magma. For instance, the Abdestsuyu
Monzonite and Bektagyayla Quartz Monzonite are thought to'be formed by plagioclase
(partly pyroxene and amphibole) fractionation relatively in deep crust, whereas the Cambasi
Quartz Syenite by K-feldspar (partly amphibole and biotite) fractionation in the shallow
crust. As for the Egrikaya Quartz Monzodiorite which represents some significant
differences in geochemical composition, it is assumed to have been derived from the same
alkaline magma source by AFC process. Egrikaya QMD is expected, under normal
conditions, to posses some enrichments in tFe,0;, MgO, CaO contents in addition to mafic
minerals, and some depletions in SiO, content relative to Bektagyayla QM and Cambasi QS
units. Hovewer, it apparently represents some medium values of these contents mentioned
above in between those of Bektagyayla QM and Cambasi QS plutons. On the other hand, the
enrichments in the contents of Na,O, P,Os, TiO,, Sr and Nb, and the depletions in the
contents of K,O, MnO, Y and Rb are thought to have been derived from the assimilated
wall-rock composition.

These plutons, representing silica oversaturated alkaline mineralogy and geochemistry and
intruding the Middle Eocene units in the Eastern Black Sea region, are considered to have
been derived from a hybrid magma source. The mafic component of such a hybrid magma is
suggested to be derived by the adiabatic decompressional melting of upper mantle material
due to lithospheric attenuation following crustal thickening after Late Cretaceous-Early
Tertiary Anatolide-Pontide collision. As to felsic component, it is suggested to be derived
from lower crust due to injection or ponding of mafic magma into crust. The magma
mingling and mixing types of interaction between these co-eval mafic and felsic magmas
has created an alkaline magma source. Different types of alkaline plutonic rocks such as
monzonite, quartz monzodiorite, quartz monzonite and quartz syenites are considered to
have been formed under the influence of FC and AFC processes which modified the
composition of primary magma composition.
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Odemis - Kiraz Asmasifindeki lokokratik ortognayslarin intriizyon yasi
ve jeokimyasi: Menderes Masifi’ndeki erken Kimmeriyen magmatizma

Ersin KORALAY', Muharrem SATIR?, O.0Ozcan DORA'

'DEU Mith. Fak., Jeoloji Miih. Bol., Bornova/lzmir
“Tiibingen Univ., Petroloji ve Jeokimya Kiirsiisii, Almanya

Menderes Masifi'nde gozlii/granitik ortognays ve lékokratik ortognays olarak bilinen
granitik bilesimli iki farkli ortognays bulunmaktadir. Gozli/granitik gnayslarin ilksel
kayalarinin intriizyon yaslar1 Prekambriyen olarak kabul edilmektedir. Bu kayalar
muhtemelen Pan-Afrikan orojenezi sirasinda olusan sin- ve/veya post-metamorfik
sokulumlari temsil etmektedir. Odemis-Kiraz Asmasifi’nde gozlenen ve ikinci tipi olusturan
[okokratik gnayslar kalinlasan kitasal kabugun anateksisi yoluyla olugmus S-tipi bir
magmadan tiiremistir. [z element o6zellikleri Paleozoyik sonunda garpismayla es zamanli
olarak kalinlasan bir kitasal kabugu isaret etmektedir. Lokokratik gnayslar, intriizyon
yaslarmi  saptamak amaciyla, tek =zirkon 207Pb/206Pb evaporasyon yontemiyle
incelenmislerdir. Lokokratik gnayslardan elde edilen zirkonlarin morfolojileri bu kayalarin
granitoyid kokenli bir kayadan tiirediklerini gostermektedir. Katodoluminesans (CL) ve
taramali elektron mikroskop (SEM) ¢alismalari zirkonlarin, magmatik bir kokeni destekler
sekilde oOzsekilli olduklarni ve belirgin magmatik zonlanma sunduklarini ortaya
koymaktadir. 243.7+3.2 my, 241.2+3.5 my ve 235.2+3.2 my olarak elde edilen tek zirkon
evaporasyon sonuglari [6kokratik gnayslarin ilksel kayalarinin Erken Triyas’ta sokulum
vaptiklarini gostermektedir. Bu zirkon yaslari, Menderes Masifi’'nde Erken Kimmeriyen
orojenezi ile baglantili bir Erken Triyas granitoid magmatizmasinin varligini ortaya
koymaktadir.

Geochemical constrains and intrusion age of leucocratic orthogneisses in
the Odemis - Kiraz Submassif: Early Cimmerian magmatism in the
Menderes Massif

The Menderes Massif contains two orthogneiss units of granitic composition, known as
augen/granitic orthogneiss and leucocratic orthogneiss. Intrusion age of the protolith of
augen/granitic orthogneisses is assumed to be Precambrian. These rocks probably represent
syn- and/or post-metamorphic intrusions that formed during the Pan-African orogeny

Leucocratic gneisses, the second, in the Odemis-Kiraz Submassif are derived from a
magma of S-type character which must have formed by anatexis of thickened continental
crust. Trace element characteristics are consistent with a syn-collision geotectonic
environment testifying to crustal thickening at the end of the Paleozoic era. Leucocratic
gneisses has been investigated by single zircon 207Pb/206Pb evaporation to establish the
time of intrusion. The zircon morphology also proves that the leucocratic gneiss was derived
from a granitoid precursor. Cathodoluminescence (CL) and scanning electron microscope
(SEM) studies indicate that the zircons are euhedral and have a distinct magmatic zonation
that strongly suggest an igneous origin. The single zircon stepwise 207Pb/206Pb
evaporation results suggest Early Triassic intrusion of 243.7+3.2 Ma, 241.2+3.5 Ma, and.
235.2+3.2 Ma for the protoliths of leucocratic gneisses. The zircon ages document a distinct
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Early Triassic phase of granitoid magmatism related to the Early Cimmerian orogeny in the
Menderes Massif.
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Menderes Masifi’nin Mesozoik ortii serisindeki eklojit ve mavisist
kalintilari: Tersiyer yash dalma-batmayla iliskili yiiksek basing
metamorfizmasi

Mete CETINKAPLAN', R. OBERHAENSLI, O. CANDAN'

i Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Boliimii, Izmir, TURKIYE
“Department of Geology, Potsdam University, Potsdam, Germany

Menderes Masifi’'nin bati kesiminde yeralan Selguk — Torbali — Akhisar yéreleri ve Dilek
Yarimadasinda Mesozoik — Erken Tersiyer (?) yash seri alttan istte dogru bashca
metakonglomera ve az say1daki metabazik arakatmanli mika sist, metaboksit igerikli mermer
ve metamorfik olistostromdan olusur.

Bu seride mavigist metabazitlerinde, disten - kloritoid parajenezine sahip
metakonglomeralarda ve olistostromun fengit — albit sist matriksi igerisindeki yiiksek basing
bloklarinda Tersiyer yash yiiksek basing metamorfizmasi kalintilar saptanmistir.

Dilek yarimadasi ve Selguk olistostromundaki mavisist metabazitleri “ krossit + epidot +
albit + fengit + granat” mineral toplulugu i¢ermektedir. Disten — kloritoid — fengit igerikli
metakonglomeralar Selguk ve Dilek Yarimadasi ¢evresinde genis bir yayilim sunar. Ust
Triyas yash bu kayalardaki goz yapilari kuvars ¢akillarinin deformasyonuyla olusmustur. Bu
kayadaki kalint1 yiliksek basing toplulugu “ disten + kloritoid + epidot + fengit (+kuvars)” ile
temsil edilmektedir. KD — GB gidisli bir zon boyunca uzanan metamorfik olistostrom
Selguk, Torbali, Akhisar civarinda ytizlek verir ve rudist fosili igeren, metaboksitli mermer
birimini tektonik olarak tstler. Eklojit, omfasit epidotit, omfasit metagabro, zoisit
metagabro, krossit metabazit, metaserpantinit ve mermer bloklari olistostromun fengit (Si
pfu 3.51) — albit sist matriksi igerisinde yaygin bir sekilde bulunmaktadir .

Selguk, Torbali, Akhisar ve Dilek Yarimadasi ¢evresindeki mavisist ve eklojit kalintilari
Menderes Masifi’'nin Mesozoik ortii serisini epidot-mavisist/eklojit(?) fasiyesi kosullari
altinda etkileyen Tersiyer yash bir dalma-batmayla iliskili yiiksek basing/diisiik sicaklik
metamorfizmasinin varligini ortaya koyar. Bu yiiksek basing metamorfizmas: kalintilari
Menderes Masifi ve Kikladik mavisist kusagmin Tersiyer yash benzer yiiksek basing
metamorfik evrimini desteklemektedir.

Eclogite and blueschist relics in the Mesozoic cover series of the
Menderes Massif: a Tertiary subduction-related high-pressure
metamorphism

In the western part of the Menderes Massif, Selguk-Torbali-Akhisar area and Dilek
Peninsula, Mesozoic-Early Tertiary (?) sequence is mainly composed of, in ascending order,
mica schist with metaconglomerate and minor metabasite interlayers, metabauxite -bearing
marble and metamorphosed olistostrome.
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In this succession, relics of Tertiary-HP metamorphism were recognized in blueschist
metabasites, metaconglomerates with kyanite-chloritoid assemblage and high-pressure
blocks embedded in a matrix of phengite-albit-schist of olistostrome.

The mineral assemblage of the blueschist metabasites in both Dilek Peninsula and Selguk
olistostrome, is "crossite + epidote + albite + phengite + garnet". Metaconglomerates with
kyanite-chloritoid-phengite are widely distrubuted around Selguk and Dilek Peninsula.
Augen structure of these Late Triassic rocks are caused by the deformation of quartz
pebbles. In this rock, the relic high-pressure assemblage is "kyanite + chloritoid + epidote +
phengite (+quartz)”. Metamorphosed olistostrom is exposed around Selguk, Torbal,
Akhisar along a NE-SW extending zone and tectonically rest upon the metabauxite - bearing
marble -unit with preserved rudist fossils. Eclogite, omphacite-epidotite, omphacite-
me:agabbro, zoisite-metagabbro, crossite metabasite, metaserpantinite and marble blocks are
surrounded by a matrix of phengite (Si pfu: 3.51) - albite schist of olistostrome.

Blueschist and eclogite relics from Selguk, Torbali, Akhisar and Dilek Peninsula reveal that
a subduction-related high-pressure/low temperature metamorphism affected Mesozoic
cover series of the Menderes Massif under epidote-blueschist to eclogite (?) facies condition
during Tertiary time. These relics of high-pressure metamorphism attest the common
Tertiary high-pressure metamorphic evolution of the Menderes Massif and Cycladic
blueschist.belt. )
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Alanya metamorfitleri (Demirtas-Alanya) metapelitik kayaclarmmin
fillosilikat parajenezi, illit kristalinite, by ve politipi 6zellikleri

Omer BOZKAYA

Cumhuriyet Universitesi, Jeoloji Miihendisligi Boliimii, 58140 Sivas

Demirtas-Alanya ¢evresinde yiizeyleyen Alanya Metamorfitleri (Alanya Birligi) alttan iiste
dogru Mahmutlar (Permiyen), Sugézii ve Yumrudag (Permiyen-Triyas) naplarindan
olusmaktadir. Metamorfik kayaglardan 6lgiilii kesitler boyunca alinan toplam 70 6rnek ince-
kesit ve X-ismlar1 difraksiyonu (tiim kayag ve kil fraksiyonu mineralojisi, kristalinite, by ve
politipi) yontemleriyle incelenmistir.

Mahmutlar nap1 Ust seviyelerinde fillit, metasilttagi, kalkfillit, mermer ve ender olarak
kuvarsit, orta seviyelerinde klorit sist, mika kuvarsit, alt seviyelerinde ise dolomitik mermer,
mermer, klorit mika sist, biyotit gist ve granat-mika sistler igermektedir. Bashca fillosilikat
(2M, beyaz mika, 1M biyotit, ripidolitik IIb klorit, S-C, C-V, ender I-S), kuvars ve feldispat
iceren metapelitlerde yiiksek ankizon-epizonu temsil eden kristalinite degerleri (0.16-0.29,
ortalama 0.22 A°20) ol¢ulmiistiir. Beyaz mikalarin d o, degerleri 1.4995-1.5065 A
(ortalama 1.5031 A) arasmda degismekte olup, ideal muskovit-fenjit arasinda bilegimi
(oktahedral Mg+Fe=0.29-0.64, ortalama 0.47), b, degerleri ise orta basing ile diisiik basincin
iist kesimlerini karakterize etmektedir.

Sugdzii nap1 metabazit (hornblend ve/veya glokofan eklojit, granat-glokofan sist, epidot
veya, klorit-aktinolit sist) arabant ve/veya mercekleri iceren granat mika sist, ender olarak
kalksist ve muskovit sistlerden olugmaktadir. Muskovit, ripidolitik IIb klorit, ender olarak
paragonit, I-S ve smektit tiirii fillosilikat mineralleri igeren metapelitlerdeki fenjitik mikalara
(oktahedral Fe+Mg=0.50) ait kristalinite degerleri (0.08-0.18, ortalama 0.13 A°26) epizonu,
b, degeri ise (9.022 A) orta basing fasiyesini temsil etmektedir.

Yumrudag napi st kesiminde mermer ve kalkfillit, alt kesiminde kloritoyid fillit, serizit
kuvarsit, serizit-klorit mermer ve dolomitik mermerler bulunmaktadir. Diger naplara gore.
kloritoyid ve paragonit, ender de olsa 1Tc pirofillit, kaolinit/dikit ve margarit gibi indeks
mineralleri igermesiyle karakteristiktir. Epizonal (0.16-0.21, ortalama 0.18 A°20) 2M, K-
mikalarm d 0, degerleri (1.4992-1.5027 A, ortalama 1.5010 A), ideal muskovit-fenjit
arasinda bilesime (Mg+Fe = 0.28-0.45, ortalama 0.36) isaret etmektedir. Paragonitle birlikte
gozlenen muskovitlerin paragonit igerikleri % 10-17 (ortalama % 14) arasindadir. K-
mikalarm by degerleri Mahmutlar napindakilerden disiik olup, orta basing tasiyesi ile diisiik
basing fasiyesi serisinin yiitksek kesimini temsil etmektedir. Ayrica, Ilb kloritleri ripidolitin
yan sira klinoklor bilesimine de sahiptir.

Yumrudag napindan Mahmutlar napinin alt seviyelerine dogru P-T-t yoniinde ilerleyen bir
metamorfizma gelismis olup, klorit—>biyotit—>almandin seklindeki siralanim Barroviyen tipi
metamorfizmaya (yesilsist fasiyesi) isaret etmektedir. Bu artis kristaliniteden ziyade, b,
degerlerine yansimistir. Sonraki naplasma hareketleri, kataklazmanin yani sira kloritoyid,
klorit ve karisik tabakalilari, paragonit, pirofillit ve kaolinit/dikit olusumlari ile karakteristik
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olan retrograd degisimler meydana getirmistir. Alanya metamorfitleri, mavisist/eklojit
iceren napli bir yap1 gostermesi ve indeks mineral igerigi bakimindan Anamur kuzeyindeki
esdegerlerinden oldukga farklidir. Diger taraftan, yukaridaki indeks mineralerin bazilarinin
nap tektoniginin etkin oldugu Malatya Metamorfitleri'nde ve hatta ¢ok diisiik dereceli
metamorfizma gosteren diger birliklerde de (Bolkardag: Birligi:Bozkir-Konya ve Kangal-
Sivas, Aladag Birligi:Pinarbagi-Kayseri) gozlenmesi, bu minerallerin olusumuyla naplasma
arasinda bir iliskiye isaret eder goziikmektedir.

Phyllosilicate  paragenesis, illit crystallinity b, and polytype
characteristics of metapelitic rocks of Alanya metamorphics, Demirtas-
Alanya, central Taurus, Turkey

Alanya Metamorphics outcropping around Demirtag-Alanya consist of Mahmutlar
(Permian), Sugdzii and Yumrudag (Permian-Triassic) nappes from bottom to top. A total of
70 samples taken from measured sections were studied by methods of thin-section and X-
rays diffraction (mineralogy of whole-rock and clay fraction, crystallinity, by and polytype).

Mahmutlar nappe includes phyllite, metasiltstone, calcphyllite, marble and rarely quartzite
in the upper part, chlorite schist, mica quartzite in the middle part, dolomitic marble, marble,
chlorite-mica schist, biotite schist and garnet-mica schist in the lower part. High anchizonal-
epizonal crystallinity values (0.16-0.29, mean 0.22 A°20) were measured in the metapelites
containing mainly phyllosilicates (2M,; white mica, 1M biotite, ripidolitic IIb chlorite, S-C,
C-V, rarely I-S), quartz and feldspar. do) ranging from 1.4995 to 1.5065 (mean 1.5031)
and b, values in the white micas are characterized by the composition between ideal
muscovite and phengite (octahedral Mg+Fe=0.29-0.64, mean 0.47) and by a facies series of
medium-upper part of low pressure, respectively.

Sug6zii nappe is formed of garnet-mica schist and uncommonly calcschist and muscovite
schist including metabasite (hornblende and/or glaucophane eclogite, garnet-glaucophane
schist, epidote or chlorite-actinolite schist) interband and/or lenses. The crystallinity (0.08-
0.18, mean 0.13 A°20) and b, values (9.022 A) of phengitic micas (octahedral Fe+Mg=0.50)
in the metapelites with phyllosilicate minerals such as muscovite, ripidolitic IIb chlorite,
rarely paragonite, I-S and smectite represent epizone and medium pressure facies,
respectively.

Marble and calcphyllite at the top and chloritoid phyllite, sericite quartzite, sericite-chlorite
marble and dolomitic marble at the bottom are found in the Yumrudag nappe. This nappe is
characterized by index minerals such as chloritoid and paragonite, trace amounts of 1Tc
pyrophyllite, kaolinite/dickite and margarite, in comparision with the other nappes. d 0
values: (1.4992-1.5027, mean 1.5010) of epizonal (0.16-0.21, mean 0.18 A°26) 2M, K-
micas 'indicate a composition between ideal muscovite and phengite (Mg+Fe=0.28-0.45,
mean 0.36). Paragonite contents of muscovites coexisting with paragonite range from 10 to
17 % (mean 14 %). b, values of K-micas are lower than those of Mahmutlar nappe and
show a facies series of medium pressure and high part of low pressure. In addition, IIb
chlorites have clinochlore together with ripidolite in composition.
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Progressive metamorphism is developed in the P-T-t way from Yumrudag nappe to lower
levels of Mahmutlar nappe and a sequence of chlorite —> biotite — almandine indicate
Barrovian type of metamorphism (greenschist facies). This increase is reflected on the b,
values rather than the crystallinity. Later napping movements result in retrograd variations
which are characterized by a cataclasm and formations of chloritoid, chlorite and its mixed-
layers, paragonite, pyrophyllite and kaolinite/dickite. Alanya Metamorphics are fairly
different from their equivalents in the north of Anamur on account of nappe structure with
blueschist/eclogite and content of index minerals. On the other hand, some of above index
minerals were observed in the Malatya metamorphics and also in very low-grade
metamorphic units (Bolkardagi unit : Bozkir-Konya and Kangal-Sivas, Aladag unit :
Pinarbasi-Kayseri) that seems to indicate a relationship between formation of these minerals
and napping.
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Sivas-Giiriin Neojen golsel havzasinin mineralojisi ve jeokimyasi

Hiiseyin YALCIN

(“‘IH'H/IHI‘I:V@I‘ Universitesi Jeoloji Miihendisligi Béliimii, 58140 Sivas

Galigma alani, Sivas il smirlar igerisinde yer alan Giiriin ilgesi ve yakin gevresini
kapsamaktadir. Kapah bir havzay: temsil eden ve hemen hemen hig kirintili malzeme girisi
olmayan Giiriin Neojeni’nin (yaklasik 200 km?) temelini Giiriin géreli otoktonuna ait
birimler olusturmaktadir. Giirtin Neojen’i (Giiriin formasyonu) 300-800 m arasinda degisen
kalinliklara sahip kimyasal ve volkanik kayaglardan olugmaktadir. Bu kayaglar (91 adet
trmek) ince kesit, X-1smnlart difraksiyonu ve X-isinlar1 floresans spektrometresi yontemleri
ile incelenmistir. Kimyasal kayaglari, jips arakatkilar1 (2-3 ¢cm) igeren laminali-ince tabakali
killi-karbonath kayaglar (kiltasi, marn, killi kiregtas1, kiregtasi, dolomit, dolomitik kirectasi)
temsil etmektedir. Karbonat kayaglar (mikrosparit, dolomitli mikrosparit, dolomikrosparit,
kalsitli dolomikrosparit, dolomitli mikrit, mikrit, kalsitli dolosparit, sparit) bolluk sirasina
gore kalsit, aragonit, dolomit, kil (yaygin olarak dioktahedral ve trioktahedral smektit, daha
az illit, paligorskit, karisik tabakali illit-smektit, klorit, kaolinit), kuvars ve eser miktarda
volkanojenik bilesenler (biyotit, hornblend, volkanik kaya¢ pargalar) igermektedir.
Dolomitler (ideal dolomit ve Ca-dolomit) % 39-50, kalsitler (diisik Mg-kalsit) % 0-3
arasinda degisen MgCO; igerigine sahiptir. Volkanikler, kimyasal kayaglar iginde sil (2-25
m) ve daykimsi sokulumlar (1-2 km?) halinde bulunmaktadir. Ana volkanik kitlenin alt
kesimlerinde akma yapilari, Gist kesimlerinde ise siitiin yapilar1 gézlenmektedir. Ayrica, yer
ver volkanik bres/aglomera ve piroklastiklere (2-10 m) de rastlanilmaktadir. Volkanik
" yaclarda belirlenen mineraller iki farkli parajenez olusturmaktadir : intersertal-
amigdaloyidal ve porfiritik dokulu bazaltik andezitlerde plajiyoklaz + olivin + ojit ve
porfiritik dokulu andezitlerde plajiyoklaz + ojit + enstatit + kersutit. Vitroklastik dokulu
piroklastik kayaglarda (tiiflii kumtasi ve tiiflii kiltast) volkanik cam, bazaltik kayag pargalari,
plajiyoklaz, ojit, hornblend ve eser miktarda kuvars, kimyasal ve/veya diyajenetik kokenli
karbonat (kalsit, aragonit, dolomit) ve kil mineralleri (bashca dioktahedral ve trioktahedral
‘smektit, kisme: karigik tabakal illit-smektit) belirlenmistir. Ortag ve kalkalkali bilesime
Jsahlp Giirtin volkaniklerinin ¢arpisma magmatizmasinin iirtinii olan Yamadagi (Ayranci)
yvolkanizmasinin esdegeri oldugu disiiniilmektedir. Giiriin Neojeni, stratigrafik dizilim ve
flitolojik-mineralojik ~ 6zellikleri bakimindan Bati Anadolu’daki borath (Kirka, Emet,
Bigadi¢, Kestelek) ve tronali (Beypazari) Neojen basenlerinden oldukea farkli, buna karsin
Burdur Neojeni’ne benzerlik gostermektedir. Daha derin kesimleri bilinmemekle birlikte,
‘Guriin Neojeni’nin kil, komiir, bitimli seyl, borat ve trona gibi bazi endistriyel
hammaddeler bakimindan 6nemli bir potansiyele sahip olmadigi sonucuna varilmistir.

Mineralogy and geochemistry of Sivas-Giiriin Neogene lacustrine basin,
central Anatolia

The study area covers Giiriin town and its immediate vicinity located in the boundaries of
Sivas province. The Giirin Neogene basin (approximately 200 km?) represents a closed
basin with almost no influx of detrital material, and its basement is formed of the Giiriin
relative autochthon. The Giirtin Neogene (Giiriin formation) consists of chemical and
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volcanic rocks with a thickness of 300-800 m. These rocks (totally 91 samples) are
investigated by methods of thin-section, X-ray diffractometer and X-ray fluorescence
spectrometer. Chemically precipitated rocks are represented by. laminated-thin bedded
clayey-calcareous rocks (claystone, marl, clayey limestone, limestone, dolomite, dolomitic
limestone) including gypsum intercalations (generally 2-3 cm). Carbonate rocks contain
carbonate (calcite, aragonite, dolomite), clay (commonly dioctahedral and trioctahedral
smectite; less illite, palygorskite, mixed-layered illite-smectite, chlorite, kaolinite), and
quartz in abundance order and trace amounts of volcanogenic constituents (biotite,
hornblende, volcanic rock fragments). Dolomites (ideal dolomite and Ca-delomite) and
calcites (low Mg-calcite) have 39-50 and 0-3 % mole MgCO; respectively. Volcanic rocks
are found as sills (2-25 m) and dike-like intrusions (1-2 km?) within rocks of chemical
origin. Flow and columnar structures are observed in the lower and upper parts of the main
mass, respectively. In addition, volcanic breccia/agglomerate and pyroclastics (2-10 m) are
locally encountered. Minerals in the volcanic rocks comprise two different paragenesis :
plagioclase + olivine + augite in the basaltic andesites with interstitial-amygdaloidal and
porphyritic texture and plagioclase + augite + enstatite + kersutite in the andesites with
porphyritic texture. Vitroclastic textured pyroclastic rocks (tuffaceous sandstone and
tuffaceous claystone) contain volcanic glass, basaltic rock fragments, plagioclase, augite,
hornblende and trace amount of quartz, carbonate (calcite, aragonite, dolomite) and clay
minerals (mainly dioctahedral and trioctahedral smectite, uncommonly mixed layered illite-
smectite) of chemical and/or diagenetic origin. It is thought that the Giiriin volcanic rocks
having typically intermediate and calc-alkaline composition are the same as the Yamadag:
(Ayranci) volcanics which are the products of collision magmatism. On the basis of
stratigraphic sequence and lithologic-mineralogic features, Giiriin Neogene is fairly different
from borate- (Kirka, Emet, Bigadig, Kestelek) and trona-bearing (Beypazari) Neogene
basins in the western Anatolia, whereas it is similar to Burdur Neogene. As a conclusion, the
Giiriin Neogene does not have considerable potential on account of some industrial raw
material such as clay, coal, bituminous shale, borate and trona, although its deeper parts are
not known.
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Dogu Pontidler’deki (KD Tiirkiye) Ust Kretase pelajik kirmizi
cokellerin renginin kokeni

Muhsin EREN', Selahattin KADIR?

"ME.U. Miih. Fak. Jeoloji Miih. Boliimii 33160, Ciftlikkéy/MERSIN
* Maden Tetkik ve Arama Genel Miidiirligii, MAT Dairesi 06520, ANKARA

Dogu Pontidler'de Ust Kretase pelajik kirmizi ¢okelleri kirectasi ve camurlu kiregtaslarindan
olusur ve bol miktarda planktonik foraminifer (Globotruncanidae) icerigi ile tipiktir. Kirmiz
cokeller belirgin litolojisi ve 45 metreye varan kalnhig ile olduk¢a genis yanal yayilima
sahiptir. Bu ¢okeller stratigrafik klavuz seviye olarak kabul edilmekte ve tektono-
sedimanter kosullardaki dnemli bir degisimi gostermektedir.

Tortul kayaglardaki kirmizi rengin kokeni sagilmis halde bulunan ¢ok kiigiik boyutlu
hematittir (Fe,Os; hematit pigmenti). Hematit pigmentinin kékeni hakkinda baslica farkli iki
goriis bulunmaktadir. Bunlar detritik (tasinmig) ve diyajenetik kokenlerdir. Bu amaca
yonelik, Dogu Pontidler'in degisik yorelerinden toplanan Ust Kretase pelajik kirmizi
cokellerin tipik ornekleri X-ismlart difraksiyonu (XRD), X-isinlari floresansi (XRF) ve
taramali elektron mikroskopu ve ona ilave olunan enerji dagilm (SEM/EDAX)
yontemleriyle incelenmistir. XRF analizleri hematit igeriginin agirlik olarak % 0.5 ile 3.0
arasinda oldugunu gostermektedir. Elektron mikroskop gozlemleri hematit pigmentinin
diyajenetik kokenli oldugunu gosterir. Bu nedenle kirmizi renk yalniz basina dogrudan
belirli bir iklim belirteci degildir, fakat erken diyajenez sirasindaki oksitleyici ortam
kosullarinin belitecidir.

Color origin of Upper Cretaceous pelagic red sediments within the
Eastern Pontides, NE Turkey

In the Eastern Pontides, Upper Cretaceous pelagic red sediments consist of limestone and
muddy limestone, and are characterized by abundant planktonic foraminifers such as
Globotruncanidae. The red beds have a great lateral extent with remarkable lithology and
thickness of up to 45 meters. These sediments are used as a stratigraphic marker horizon,
and indicate an important change in tectono-sedimentary conditions.

The red color of sedimentary rocks is due to the presence of finely dispersed hematite
(Fe,05). There are two fundamentally different hypothesis to explain the origin of the
hematite pigment. These are detrital and diagenetic origins. For this purpose, characteristic
samples of Upper Cretaceous pelagic red sediments from different parts of the Eastern
Pontides have been investigated by X-ray diffraction (XRD), X-ray fluorescence (XRF), and
scanning electron microscopy coupled with energy dispersive analyses (SEM/EDAX). XRF
analyses indicate that hematite content ranges from 0.5 to 3.0 wt %. Electron microscope
observations suggest that the hematite pigment has a diagenetic origin. So the red color
alone is not directly diagnostic of a specific climate in the source area, but it is an indicator
of oxidizing conditions during early diagenesis.
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Modern jeoloji miihendisligi egitiminin felsefesi, mantig1 ve psikolojisi

Teoman NORMAN ‘
ODTU Jeoloji Miihendisligi Boliimii, Ankara '

Yaklagik son on yil iginde 6zellikle bati iilkelerinde, diger miithendislik egitimi alanlaringa
oldugu gibi, Jeoloji Miihendisligi egitiminde de dnemli gelismeler yasanmaktadir. Tasarnﬂ,
Takim Calismasi, Iletisim, Etik, Toplumbilim ve Halk Psikolojisi gibi gesitli konular 6n
plana ¢ikmakta ve Matematik, Fizik, Kimya, Jeoloji, Mithendislik Bilimleri gibi temel
konularin yaninda yer almaktadir.

Bunun yanisira, egitim seklinde de yeni bir felsefe giindeme gelmistir:

“Ogretici-Ogrenci” iliskisi bir “Satici-Alici” konumundan ¢ikmig, buna karsilik bit
“Imalatgi-Uriin” sekline dontismiistiir; bu durumda “Alicr”, mezun olan Jeoloji Miihendisini
istihdam edecek olan “Isveren” olmaktadir. Dolayisiyla, “Isveren”in memnuniyeti, gbrﬁsléfi
ve istekleri egitimin sekline yon vermektedir. Bu yeni yaklasimda, klasik egitim
sistemindeki “Anlat-goster-sima-not ver” sekli de yetersiz kalmaktadir. Her kademedekj
sinamalarin toplu olarak degerlendirilmesi, basarisizliklarin nedenlerinin saptanmasi, dahh
basarilt hale getirmek i¢in yeni yontemler gelistirilmesi, ve biitiin bunlarin her dénemden
sonra tekrar edilerek, gerek o derste, gerekse mezuniyette basari oraninin yiikseltilmesine:
gayret edilmesi gerekmektedir. Bu egitim sistemini, iyi tasarlanmis, muntazam ve verimli
cahisan bir fabrikaya benzetebiliriz. Bir fabrika belirli bir tiriin imal etmek i¢in kurulur. Uriin
belirli yontemlerle, belirlenmis asamalardan gegerek gergeklesir. Her asamada tiriin belirli’
testlerden gegirilerek kontrol edilir. Eger testler iyi sonu¢ vermezse ilgili yontemlerde
degisiklikler yapihr. Uriin piyasaya ¢iktiktan sonra miisterinin begenisine ve talebine
bakilir. Talep yeterli degilse nedenleri arastirthr ve gereken imalat yontemlerinde
degisiklik yapihr. Koyu renkle vurgulanmis olan hususlar klasik Jeoloji Miihendisligi
egitiminde yoktur; yeni yaklasim bu konulari da egitimin igine sokmaktadir. Bu hususlari
saglamak i¢in cesitli diizeylerde anketler, raporlar, goriisler toplanmakta, bunlarin analizi
sonucunda  programda, igerikte ve yontemlerde gerekli degisiklikler yapilmakta, bu
degisikliklerin sonuglari yeniden degerlendirilmege devam edilmektedir.

“Toplam Kalite” felsefesiyle uyumlu olan bu egitim seklinden tam verimli sonuglar
ahnabilmesi igin, egitimi saglayan biitiin unsurlarin (6gretim elemanlar;, memurlar,
teknisyenler, bakim, temizlik, saghk ve giivenlik gorevlileri, ...vb) tiim olarak, yapilan
faaliyetin bilincinde olmalari gerekir. Ayrica, “miisteri” konumundaki isverenlerin ve
deneyimlerden gegmis eski mezunlarin da bu faaliyete ne kadar onemli bir katkilari
bulundugunu bilmeleri mutlaka gereklidir. Bunun yanisira egitim mekani ve malzemesinin
de en iyi diizeye ¢ikartilmasi ihmal edilemez. Ancak, bu faaliyette “Insan” unsuru ¢ok yavas
sekillendigi icin, genelde, tam verimlilik siirecine girilebilmesi i¢in en az yaklasik on yil
gerekecegi belirtilmektedir.

Tabii, eger hemen baglarsak !!!
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The philosophy, logic and psychology of geological engineering
education

In the last ten years or so, particularly in the Western Countries, important developments
have taken place n the education of Geological Engineering, as well as in other engineering
disciplines. Courses and activities involving such subjects as Design, Teamwork,
Communication, Ethics, Social Science, Community Psychology...etc. have attained equal
importance as such basic courses as Mathematics, Physics, Chemistry, Geology, and
Engineering Science.

In parallel to this, a new philosophy has emerged in the form of education: The “Instructor —
Student” relation has changed from its traditional “Seller — Buyer” form, into a “Producer —
Product” form. In this form the “Buyer” is the future “Employer” of the Graduate “Product”.
Therefore, the satisfaction of the ultimate user (Employer) of the product (Geological
Engineer), as well as the user’s views and wishes, become important components in shaping
of the format of education.

In this new approach, the classical education system of “Describe — Demonstrate — Examine
— Mark”, also, falls short of the goal: Complete assessment and evaluation of all
examinations at various levels, analyses of the reasons for student failures, development of
new strategies for achieving greater student success, are some of the mechanisms that have
to be employed. Furthermore, all this activity has to be continuously repeated and monitored
after each academic session, to improve student success rates in individual courses as well
as in graduation. This form of education is similar to the running of a well organised and
efficient factory. A factory is built for the manifacture of a certain product, which is
produced using some particular techniques at particular stages. The product is tested at
certain stages; if not found satisfactory, some of the techniques are modified. Once the
product is on the market, customer’s response and the demand for the product is monitored.
If not satisfactory, reasons for this are analysed, leading to necessary changes in the
manifacturing process. The bold lines above have not been part of the classical
Geological Engineering education, whereas they become essential parts of the modern
approach. Surveys are made at various levels, and views and reports are gathered from
various constituents. Results of the analyses of these inputs are reflected in the modification
of program objectives, curriculum and course contents, as well as instruction methods.
Results of these changes are further monitored, assessed and evaluated.

This new form of education, which is part of the “Total Quality” conceptual philosophy, can
attain full efficiency only when all the participating elements (faculty, assistants,
technicians, supporting staff...etc) are all fully aware of the importance of their role in this
activity. Also, “Customer” employers, as well as experienced alumni, must be fully aware of
the importance of their contribution to this process. Improvement of the teaching facilities,
space and materials to the highest level must not be neglegted. However, since the “human”
factor is the slowest one to adapt to a new system, it is generally considered that at least
about ten years will be required for an efficient running of this modern education practice.

That is, if we start immediately !!!
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Sistem bilimi olarak jeoloji egitim ve dgretiminde dikkat edilmesi
gereken hususlar

Omer Faruk NOYAN
Celal Bayar Universitesi, Miihendislik Fakiiltesi, 45140 Muradiye / Manisa

Sistem, iki veya daha fazla kisimdan olusan, yap: ve fonksiyonlari bakimindan ig tutarliliga
sahip anlamli biitiin olarak tanimlanabilir. Bir sistemin kisimlar1 siirekli hareket ve
etkilesimde bulunuyor, herbiri diger herbiriyle karsilikli fonksiyonel bagimlilik gosteriyor
ve bu yiizden ayrilamiyorlarsa, ayrildiklari ve bagka bir sisteme eklendiklerinde, herbirisi
sistem i¢indeyken sahip oldugu yap: ve fonksiyonu kismen veya tiimityle kaybediyor, islev
goremiyorsa, ayrica bu sistemin dogasinda dngériilemezlikler varsa ve baslangig sartlarina
hassas bir bagimlilik sézkonusu ise, bu durumda kaotik bir sistemden sézedilebilir. Sinir
sartlari tam olarak verilemeyen ve tahmin edilemeyen sismik ve volkanik aktivitelerin,
meteorolojik hareketlerin meydana geldigi Yerkiire kaotik hatta zaman zaman katastrofik bir
sistemin en tipik ornegidir.

Kimyasal ve fiziksel olarak biyosfer, hidrosfer, litosfer ve Yerkiire’nin ig kisimlariyla
kargihkl etkilesim i¢inde olan atmosferin Yerkiire’den bir an igin siyrilip Mars gezegeninin
ustiine ortiildiigin varsayilirsa, Yer atmosferi (ve birgok bakimdan Yerkiire) biitiin
ozelliklerini ve fonksiyonlarmi kaybedecektir. Ciinkii Yer atmosferi bir yandan Yer’in
Giines’ten uzakhgmnin, Yerkiire tizerindeki farkli isinma degerlerinin, Yer ¢ekimi ivmesinin
ve Yer’'in dénme hizinin etkisi altindadir, diger yandan biyosfer (fotosentez, soluma,
terleme, karbon ve azot dongiileri), litosfer (kabuk volkanizmasi) ve okyanuslar
(buharlagma, karbon dongiisii) ile karsilikli etkilesim igerisindedir.

Yerkiire sisteminin alt-sistemleri manyetosfer, atmosfer, hidrosfer, biyosfer, noosfer,
teknosfer, litosfer, manto ve ¢ekirdektir. Buna gore, Yerkiire’nin herhangi bir noktasinda
meydana gelen tabiat veya insan kokenli bir olaym degisen zaman 6lgeklerinde global
etkileri sézkonusudur. Ornegin volkanik bir faaliyetin veya Cernobil tipinde niikleer bir
kazanin atmosfere birakti31 gazlar veya radyoniiklidler, serbestlendikleri an ve yer ile sinirh
kalmayip, belli bir zaman sonra global olgekte yayilir ve atmosferden bagka diger alt-
sistemlere de etki ederler. Dolayisiyla, Yerkiire ve onu olusturan alt-sistemler iizerinde lokal
veya global diizeyde yapilan her arastirma ve miidahale, ancak sistemin bir biitiin olarak
isleyisi ve alt-sistemlerin karsihkli etkilesim mekanizmalar bilindigi takdirde saglikli
sonuglar verebilir.

Sistem kavramiyla ilgili bu bilgiler 15131nda Tiirkiye’deki jeoloji egitim-6gretim programina
bazi zorunlu dersler eklenmelidir. Jeoloji 6grencisi 6nce Yerkiire’nin bir sistem ve de kaotik
bir sistem oldugunu anlamali, hatta hissetmelidir. Bu yiizden sistemin biitiin unsurlari,
bunlarin yapi, islerlik ve aralarindaki karsilikli fonksiyonel bagimlilik mekanizmalar
goriilmelidir. Bunun i¢in ilk planda mevcut programa ek olarak biyoloji, klimatoloji,

osinografi, jeomorfoloji, sismoloji, gravite, manyetizma ve Kuvaterner jeolojisi, ayrica bilim
tarihi ve felsefesi dersleri zorunlu hale getirilmelidir. Fakat bu dersler jeolojinin klasik

ogretimi agisindan degil, bir sistem bilimi olarak kavranmasina yonelik olarak verilmelidir.’
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Ingaat, ziraat ve biyoloji bolimi ogrencilerine verilen jeoloji dersleri nasil bazi farkhiliklar
igermek zorundaysa, zorunlu olarak verilmesi gereken sozkonusu dersler de bir sistem
bilimi olan jeolojinin vazgegilmez unsurlari olarak planlanmahdir.

Some important points in geology education as a system science

As a concept, system can be defined as a meaningful entity which constitutes two or more
parts and having an interior logic with its structure and function. If the components of a
system are continuously in movement and mutually interactive, if each of these components
presents a functionally interdependence on each other, then they can not be separated, or in
case they become separeted and integrated to another system they lose their structure and
function partially or wholly. If the type and amount of change in the system is not
predictible then it is a chaotic system. Geosphere is a chaotic and sometimes catastrophic
system in which seismic/volcanic activities and meteorological movements, whose
boundary conditions can not be predicted, occur. For instance, if earth’s atmosphere, being
in interaction with biosphere, hydrosphere, lithosphere and interior parts of the geosphere, is
assumed, for a moment, to be removed from earth and to cover the planet Mars, it (and
partially earth) will lose its properties and functions. This is because earth’s atmosphere is,
on one hard, under the influence of Earth-Sun distance, different heat values on the earth’s
surface, earth’s gravity and earth’ rotational speed and, on the other hand, in interaction with
biosphere (photosynthesis, transpiration, carbon and nitrogen cycles), litosphere (crustal
volcanism) and oceans (evaporation, carbon cycle). The sub-systems of the Earth system are
magnetosphere, atmosphere, hydrosphere, biosphere, noosphere, technosphere, lithosphere,
mantle and core. A manmade or natural event, whereever and whenever occurring on earth,
has global impacts at various time scales. For instance, gases or radionuclides released into
atmosphere from a volcano or a nuclear accident like Chernobil, do not remain restricted in
a certain time and locality; on the contrary, they spread at global scale and have impacts on
the other sub-systems. In this case, research or intervention applied on geosphere and its
sub-systems at local or global scale can give accurate results only if the interactive
mechanisms of the sub-systems are well-known.

According to system conception, some compulsory courses must be added to the current
geology curriculum in Turkey. Undergraduate students in geology must understand, even
feel that geosphere is a chaotic system. All elements and their structure, function and
functional interdependence mechanisms in this system must be seen. At first, biology,
climatology, oceanography, geomorphology, seismology, gravity, magnetism and
Quaternary geology and furthermore, history and philosophy of science must be compulsory
courses. These courses must be planned as indispensable elements of the geology as a
system science.
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Ogrenci goziiyle yerbilimlerinde egitim ve 6gretim: mevcut durum ve
beklenenler

Cigdem GUVERCIN

Hacettepe Universitesi, Jeoloji (Hidrojeoloji) Miihendisligi Boliimii, Beytepe, Ankara

Tiirkiye'de “yerbilimlerinde egitim-ogretim nerede? Hangi seviyede? Nasil? ve Nasil
olmah?” sorular siirekli sorulan sorulardir. Bu sorularin cevaplarina gelmeden once
yerbilimlerinde egitim ve ogretimin ne oldugu konusunda ne anlasildigini biraz irdelemek
yerinde olacaktir.

Yerbilimlerinde de egitim ve ogretim Ullkemizde her dalda uygulanan geleneksel
yontemlerle yapilmaktadir. Uzmanlastirilacak insanlar yani 6grenciler yogun bir sekilde
kitaplarda var olan bilgilerle donatilir. Cogu zaman donati islemi bu anlamda basari ile
sonuglanir. Fakat 6grenciler heniiz 6gretim asamasinda iken ne ile donatildiklarinin farkinda
olamazlar. Bu da onlarin kendi dallarinda 6zgiivenlerini kazanamamalarina neden olur. Giin
gelip artik 6grendiklerini uygulamalari istendiginde yani artik kendini pazarlama vakti
geldiginde sanki ne yapacaklarini ne bildiklerini bilmiyormus gibi davranirlar. Oysa artik
konunun uzmani kendileridir ve zaten bu nedenle onlardan bazi isteklerde bulunulmustur.

Bunlarin disinda zaman zaman bu isi yapmak istememislerdir. Ciinkii onlara g¢ok
yiiklenilmis ve kimi zaman bu yiikleme gereginden fazla olmustur. Cok sey verip akilda
kirmtilar kalmasina sebep olmaktansa 6gretilebilecek maksimum esigini saptayip bu smiri
yavas yavas agarak daha 6z ve tam anlamiyla bir bilgi yiiklemesi daha dogrudur. Ogrenciler
ham gelmislerdir ve sadece islenmeyi beklerler. Onlari en iyi sekilde islemek egitim &gretim
kurumlarinin en dnemli gérevi olmahdir.

Yerbilimlerinde egitim ise 6gretimden ¢ok daha kapsamli bir konudur ve ¢ok daha fazla
titizlikle iizerinde durulmasi gerekmektedir. Ciinkii egitim sayesinde Ogretilen konular
hayata gegirilebilir. Yerbilimlerinde egitimin ana konusu arazide yapilan egitimdir. Teorik
olarak verilemeyen birgok sey arazi ¢aligmalari sirasinda birebir verilebilir. Su kesindir ki
gorerek dgrenmek duyarak 6grenmekten gok daha verimlidir ve daha iyi sonuglar verir.
Bizler bu isi okulda, olanaklarimiz, soru sorma, irdeleme hakkimiz var iken &grenmek
istiyoruz. Sonradan baska miihendislerden 6grenmek istemiyoruz. Tabi ki bir ¢ok konuda
yardima ihtiyacimiz olacaktir. Ama bu konu neden bilgiye dayali konular olsun ki? O halde
bizler neden okullara basvuruyoruz. Bize 6gretin, bizi uzmanlastirin diyoruz. Bu isi madem
calismaya basladiktan sonra birlikte ¢alisacagimiz mithendislerden 6grenecegiz hi¢ zahmete
girmez ailelerimizi de masrafa sokmazdik. Direk gider bir sirkette ya da bir kamu
kurulusunda ¢calismaya baslar isi birinci elden 6grenir, daha kiigiik yasta piser tecriibe sahibi
olur bunlarin yaninda da ailelerimize ekonomik olarak bir yiik olmaktan ¢ikardik. Universite
okumayan insanlardan bir farkimiz olmazdi ve bizler de onlar gibi bir an &nce hayata
atihirdik. Ama tiniversite mezunu olmanin her zaman bir ayricalifi ve niteligi olmah. Bu
nitelik icin de nitelikli bir egitim-6gretim sistemi sarttir. Boylelikle okullarimizdan ¢ikip
gercek hayata gozlerimizi agip baktigimizda mesleginin bilincinde, arzusunda olan insanlar
olup kendimize baska isler arastirmak zorunda kalmayiz.
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Bahsettigim aksamalarin ¢oziimii i¢in oncelikli olarak tizerinde durulmasi gereken konular
vardir. Bunlarin en basinda arazilerin minimum olmasi problemi gdze ¢arpmaktadir. Yer
bilimi kati suretle yerde 6grenilmelidir. Bahsedilen yersekilleri gizimlerinin yerine kendileri
bire bir gosterilmelidir ki oncelikle bizler yerbilimci olarak bastigimiz topragin ne oldugunu
bilebilelim. Arazi uygulamalari sik sik yapilacak teknik gezilerle desteklenmeli ve teorik
‘olarak derslerde slayt veya tepegozlerle gosterilen her sey birebir olarak gosterilmelidir.
Konuyu basitlestirmek gerekirse ilk kez arazide bir fay gordiigiimde inanmadim. Bence fay
iki tane kalip gibi blogun diizlemsel olarak kayip fay kertiklerinin belirgin olarak gortldiigt
bir yapi olmahydi. Arazi ¢aligmalarina hiz kazandiran staj konusu da 6nemli bir konudur.
Bu anlamda, bence bizler son sinifa geldigimizde artik alacagimiz bitiin teorik bilgiyi almis
olmali ve son sinifin bir dénemini tamamen staj yaparak degerlendirmeliyiz. Miihendislerle
birlikte ¢alismal, gelen taleplere nasil karsilik verildigini gérmeli hatta staj stiresince birer
miihendis olmaliy1z. '

Bunlarin disinda biraz da okuldaki egitimden séz etmek istiyorum. Bu noktada yapilan
biiyiik bir aksakliktan soz etmek istiyorum. Sinav yapilmasi ve bizden 6grendiklerimizi bir
kagida dokmemizin istenilmesi normaldir. Fakat smav yapmak yerine bize birinci smiftan
baslayarak o6devler, gergegiyle benzer yapida projeler yaptirsaniz ve bunlarla bizim
basarimizi ya da basarisizligimizi §lgme yoluna gitseniz daha verimli olacagina inaniyorum.
Bunlari yapmaya son sinifta baglarsak her seyin eksik kalacag: inancindayim.

Bunlara ek olarak halen Hacettepe Universitesi egitim-6gretim programi gergevesinde iigte
bir Ingilizce egitim sisteminin gok yanlis oldugu kanisindayim. Ya én bastan %100 Ingilizce
egitim verilmeli ya da Ingilizce derslerle desteklenen Tiirkge egitim verilmelidir. Aksi
taktirde bir Ingilizce bir Tiirk¢e egitim, karmasalara neden-olmaktadir. Muhakeme ve yorum
yapabilmeyi 6grenme konusunda olumsuz etkileri olmaktadir. Taktir edersiniz ki yarim
yamalak yapilan bir isin higbir degeri olmamakta ve ters etki yapmaktadir.

Ayrica buradan benim gibi grenci olan arkadaslarima da bir ¢agrim olacak. Liitfen o
siralarda bos bos oturmayalim. Zamanimizi iyi degerlendirelim ve bize vérilenlerin disinda
verilmesini gerekli gordiigiimiiz her seyi talep edelim. Bizler istemezsek sadece geregi
diisiiniilen seyler verilir. Bu biraz da arz-talep meselesidir. Okul disinda bizleri gergek bir is
hayati bekliyor. Yeterince bilmeden konulari isimiz haline getiremeyiz. Ogrenecegimiz her
sey bizim yararimizadir. lyi birer mithendis olabilmek igin ¢ok bilmek ve bunlari hayata
gegirebilmek zorundayiz. Once ne kadar bildigimizi saptayip ne kadar daha iizerine
koyabilecegimizi anlamaya ¢alismaliyiz. ilgili dallardan birini segip en az bir konuda
uzmanlasmaya calismahyiz. Bizler yer biliminin gelecegiyiz ve en dnemlisi bunun farkina
varip bosa kiirek sallamak yerine o siralar1 dopdolu terketmeyi amag haline getirmeliyiz.

Dile getirdigim aksakliklar kendimce en ¢nemli gordiiklerimdir. Bu konular iizerinde
titizlikle diisiiniilmesi ve bir an dnce diizeltilmesi yoluna gidilmesi olduk¢a 6nemlidir. Son
yasadigimiz deprem felaketleri ile konunun ciddiyeti ve iyi miihendislere olan ihtiya¢ daha
iyi anlasiimistir. Yetistirilecek her iyi yerbilimi mithendisi yerbilimi sorunlarinin ¢6ziimiine
isik tutacaktir. Bir anlamda gelecegimizi kurtaracaktir. Bu, duyarsiz kalinamayacak kadar
onemli bir konudur.
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Geology education according to students: existing and conditions
expectation ‘

How is the geology education in Turkey? At which stage? And how should it be? These are
the frequently asked questions. Before answering these questions, it should be better to
discuss what is understood from the “geology education”.

In our country the geology education is given in a traditional way like the education in other
branches. The students who will be specialized in geology are provided with the knowledge
i books in a comprehensive way. At this stage, students can not realize with what kind of
nformation they are provided. So, this situation prevents the students from being self-
confident in their branches. Later on, when the students are asked to implement their
knowledge, which means the time they could be able to prove themselves, they behave like
they do not know what they will do and what they know. However, by then, they are
supposed to be specialists in this field.

In geology, education is more comprehensive than instruction. So, it must be performed
more seriously. Because, education facilitates the implementation of the instructed
knowledge. The main subject of geology is the field practices. It could be a good
opportunity to give some of the information which can not be fully addressed in theoretical
hours. It is sure that visual learning can be more effective than learning solely by listening.
At school we have the right to ask questions, discuss and to use our opportunities. So, we
want to learn this subject in our schools not from the engineers in practice. Sure we need
help in many cases. That is why we attend the universities. We request from you to the teach
us and make us specialists. If we will learn our work only from the engineers in practice, we
do not need to be students in universities. University education should produce qualified
engineers. To achieve this, an effective education system is needed. For a qualified
education there are some points which have to be mentioned. First of all, the problems of
field practice should be minimized. Geology has to be learnt certainly in the field. Instead of
teaching the geological features by drawings on papers, I think it would be more effective to
teach them during the field practices directly. It is important for us as a geologist to know
the properties of the earth which we step on. Field practices must be supported with frequent
technical excursions and in addition to the visual aids which are used during the lectures,
these information should also be given during the field practices. Summer practices can also
be a good opportunity to do field work. In my opinion , we have to get all the necessary
theoretical information till the last class and in one of the terms at the final year of education
we should do practice in one of the professional institutions or companies. We must work
with engineers, learn how to handle the demands, and even, we must be engineers during
the internship period.

Another point to be noted is that, instead of exams, it would be more effective if our success
1s evaluated through our involvement in various projects about real cases. I think it is too
late to use this system only at the last year of our education.

In addition to these, in the curriculum of Hacettepe University in only 1/3 of the total
number of courses, the medium of teaching is English, which in my opinion, is not correct.
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There must be a selection between having education in English or in Turkish which may be
supported with by technical English. Otherwise using Turkish in some courses and using
English in the others causes confusion. This adversly affects the conceptual thinking and
interpretation.

Consequently the defects I have mentioned above are very important from my point of view.
These issues are needed to be handled seriously and to be corrected immediately. The
earthquakes occured in the last year proved the need for qualified engineers. Geological
engineers who will find solution to geological problems will save our future life.
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Avrupa Jeologlar Federasyonu ve jeologlarin Avrupa’da serbest
dolasimi

Aydin ARAS

Maden Tetkik Arama Genel Miidiirliigii, Maden Analizleri ve Teknoloji Dairesi 06520~Ankara

Tirkiye'nin AB ile bitiinlesme siireci igerisinde, giimriik birliginin tamamlanmasindan

sonra ontimiizdeki yillarda giindeme gelecek olan  kisilerin ve hizmetlerin serbest

dolasiminda, is¢ilerin serbest dolasimi bilinen nedenlerle yakin bir gelecekte miimkiin

degildir. Ancak AB ile gelisen ekonomik iligkiler cercevesinde AB iilkelerinde yatirimlar ve

ortak girisimlerde mithendislik hizmetlerinin serbest dolagimi, bankacilik ve sigortacilik gibi

hizmet sektorlerinde serbest dolasim iscilerin serbest dolagimindan daha uygun kosullar

sunmaktadir. Ancak meslekierin serbest dolagimi igin- meslege ait diplomanin, sertifikanin

ve niteliklerin tanmmasi (akademik tanmirlik) yaninda meslek Orgiitli tarafindan taninmasi
(mesleki yeterlilik) gibi iki 6nemli kosulun saglanmasi gerekmektedir. Iste bu noktada,

jeologlarin Avrupa’da serbest dolagimlarinin oniindeki engelleri kadirmak ve yeryliziiniin

Avrupa’da dogru kullanilmasini maksimize ederken yanhs kullanimi minimize etmeyi .
amaglayan Avrupa Jeologlar Federasyonu kurulmustur. AB’de mesleklerin serbest dolasimi

ile ilgili en buylik gelisme saghk sektérinde olmus, bu yaklasimda her meslek icin

(doktorlar, ebeler, hemgireler, veterinerler, eczacilar, mimarlar) ayr1 ayri direktifler

yaymlanmis ve daha sonra geriye kalan meslekler igin ise genel bir sistem olusturulmaya
¢alisiimistir. Bugiin jeologlarin serbest dolasgimmi da diizenleyen direktif 89/48 sayili

direktifdir. S6z konusu direktifin uygulanmasinda jeologlarin karsilastigi iki durum soz

konusudur: bunlar “diizenlenmis meslegin tanmmasi1” ile “fiili meslek taninmasidir”. Ayrica
mithendisler igin &zel bir direktif hazirlama ¢alismalari da siirdiiriilmektedir.

European Geologists Federation and the free movement of geologists in
Europe

Free movement of workers in a very near future is not possible because of the known
reasons, after completion of the custom union which will allow the free movement of
individuals and services in next years, in the integration period of Turkey and EU. Within
the framework of developing economic relations with EU, in our investment and joint
venture projects with EU countries, free movement of engineering, banking and insuring
services certainly offer much better conditions than that of the free movement of workers.
However two essential requirements such as recognition of diploma and adequacy of the
proffessions should be fulfilled. At this point, to remove the obstacles preventing the free
movement of geologists, the European Geologists Federation was established, in order to
minimize the abuse and maximize the effecient usage of the earth’s crust in Europe. The
most significant progress in free movement of the proffession was realized in the health
sector and individual directives were issued for every discipline (doctors, nurses, midwifes,
veterinerians, pharmacists, architectures) and later, a general system was tried to be formed
for other proffessions. Today the directives which also dicipline the free movement of
geologists is 98/48 directive, there are two different situations that geologist may face with,
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-namely “de facto professional recognition” and “de jure proffessional recognition”. Besides,
new directive preperation studies for engineers are still in processes.
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Ortiilii maden yataklarinin agir mineral analiz yontemlerine gore
aranmasi

ibrahim COPUROGLU, M. Giirhan YALCIN
Nigde Universitesi, Mithendislik-Mimarhik Fakiiltesi, Jeoloji Miihendisligi Béliimii, Nigde

Ulkemizin yaklagik 1/3'niin geng volkaniklerle ortiilii olmasi ve karmasik jeolojik yapist, bu
birimler altinda bulunan ortiili maden yataklarinin aranip bulunmasini zorlagtirmaktadir. Bu
yataklarin bulunmasina rehberlik edebilecek olan agir mineraller, yiiksek yogunluklari
nedeniyle ana kaynaktan fazla uzaklasamayan, dayanikli degerli minerallerdir. Bunlarin agir
mineral analiz yontemlerine gore incelenmeleri bolgenin jeolojisi, stratigrafisi,
paleocografyast ve tasinma mesafeleri hakkinda bilgi vermektedir. Sedimantasyon
havzalarindan (dere, nehir ve sahil boylar1) sistemli olarak derlenen kum (bate) 6rnekleri bu
yontemlerle incelendigi taktirde, elde edilecek bilgiler bizi kaynaga gotlirebilmektedir.
Sozkonusu yontem ii¢ sathada gergeklestiriimektedir. Once araziden derlenen kum
ornekleri, bate ve gesitli ayirma islemlerinden gegirildikten sonra, titizlikle tane preparatlari
ve parlakkesitler hazirlanmakta, bunu, polarizan ve cevher mikroskop incelemeleri ve tane
sayimi ile yiizde degerlerin hesaplanmasi isleri takip etmektedir. Elde edilen degerler
grafikler yardimiyla yorumlanarak sonuca gidilmektedir.

Sozkonusu ¢alisma yontemine drnek teskil etmesi bakimindan, Sile (istanbul) Sahili'ndeki
plaserlerden derlenen altin igerikli kum o6rneklerinin inceleme sonuglart sunulmaktadir.
Buna gore, % 45-55 opak mineraller (illmenit, kromit, manyetit, pirit ve ¢ok az nabit altin).
9%15-25 granat, % 7-15 zirkon, % 5-10 ojit, % 2-6 epidot, % 1-4 eser mineraller (ortit,
staurolit, disten, hipersten, ojit, seelit, monazit, turmalin, hornblende, anatas, spinel ve
andaluzit) ile % 1-3 hafif mineraller belirlenmis olup, bu minerallerin varligi, kaynagin
asitik ve notr karakterli birimler ile metamorfik kayaclar olduguna, tanelerin ileri derecede
yuvarlak yapilarda olmalari ise, tasinma mesafesinin uzak olduguna isaret etmektedir.

Ayni yontem, 800 km™lik bir alani kaplayan ve igerisinde Au, Sn, Ag, W. Hg, Sb. As, Pb,
Zn, Cu ve Fe minerallerinin varligi bilinen ve bu nedenle de cok dnemli bir metalojenik
bolge olan, Nigde Masifi'nde de uygulanmaktadir. Yiirtitmekte oldugumuz tane preparati
(bate) ve cevher mikroskopisi galismalari ile, Camard llgesi, Celaller Koyii, Eyneli Koyii.
Uckapili Koyii, Giimiigler Kasabasi ve Kilavuz Kgyii civarlarinda yogunlasan, nabit altin,
galenit, sfalarit, kassiterit, seelit, zinober, realger, antimonit, molibdenit, kalkopirit.
kalkosin, kovellin, fahlerz, pirit, manyetit, hematit, spekiilarit, ilmenit, anatas, monazit,
turmalin, kromit, petlandit ile barit ve kuvars mineralleri belirlenmistir. Devam eden
calismamizin hedefi, belirtilen bu minerallerin kaynagina ulasmaktir.

Prospection of covered mineral deposits by heavy mineral analysis
methods

It is quite difficult to prospect ore sources in Anatolia either because of young volcanic
cover or because of complex nature of geological structures. Heavy minerals are critical in
prospection since they are host minerals in sources as a result of their high density. Study of
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these minerals with heavy mineral analysis methods gives information on the geology,
stratigraphy and paleogeography of the region and also amount of transportation.
Investigation of sand samples collected from different sedimentation basins (river, stream,
beach) may yield some clues about the source. This method is performed in three steps.
Some polished and thin-sections are prepared from the sand samples collected from the field
after some differentiation procedure. This is followed by microscope work, grain-counting
and the calculation of percentages of the grains. The data are evaluated by some graphics.
As an example for this method, the result of analysis of some placers sampled from Sile
(Istanbul) is presented: % 45-55 opaque minerals (ilmenite, chromite, magnetite, pyrite and
native gold), % 15-25 garnet, % 7-15 zircon, % 5-10 augite, % 2-6 epidote, % 1-4 minor
minerals (orthite, staurolite, hypersthene, disthene, scheelite, monazite, tourmaline,
hornblende, anatase, spinel, andalusite). These minerals indicate units with acidic origin,
metamorphic units and units with intermediate character. Well rounding indicate a long
distance transportation.

The same method is also applied to the Nigde Massif consisting of the minerals of Au, Sn,
Ag, W, Hg, Sb, As, Pb, Zn, Cu and Fe. This massif covers on area of 800 km’. Ore
microscopy and bate studies revealed the concentration of native gold, galena, sphalerite,
cassiterite, scheelite, cinnabar, realgar, antimonite, molybdenite, chalcopyrite, chalcosine,
covelline, fahlerz, pyrite, magnetite, hematite, sphalerite, ilmenite, anatase, monazite,
tourmaline, chromite, pentlandite, barite and kuvars around towns of Camardi and Giimtisler
and villages of Cellaler, Eyneli, Ugkapili, and Klavuz. The aim of the ongoing project is to
identify the source of these minerals.
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17 Agustos 1999 Kocaeli Depremi ve art¢i sarsintilari

Mehmet BAYKAL, Dilek ARICI, Kenan YANIK

Afet Isleri Genel Miidiirliigii, Deprem Arastirma Dairesi Bagkanligi, Sismoloji Sube
Miidiirhigii

17 Agustos 1999 tarihinde Tirkiye Saati ile 03:01°de merkez iissii Golciik olan bir deprem
meydana gelmistir. Bu depremin magnitiidii, Afet Isleri Genel Miudirligi Deprem
Arastirma Dairesi Bagkanligi Sismoloji Subesi tarafindan Md =6.7, Mw= 7.4 olarak
hesaplanmigstir.

Kocaeli depremi Marmara Bolgesinde ¢ok genis alanda hissedilmis olup ,iilke ekonomisinde
biiyiik pay sahibi olan sanayi sehirlerimizden Adapazar1 ve Izmit’te 6nemli 6l¢iide can ve
mal kaybina neden olmustur. Elde edilen resmi sonuglara gore; 17997 kisinin 6liimiine,
42442 Kkisinin yaralanmasma neden olan bu depremde tilkemizin mali kaybi 10 milyar
dolardan fazladir.

Depremden once bolgede anormal herhangi bir sismik etkinlik gozlenmemistir. Marmara
Bolgesini etkileyen ve hissedilme alani oldukga biiyiik olan bu depremin parametreleri
asagidaki gibi hesaplannustir.

Olus Zamani Koordinati Derinligi Magnitiidi
(T.S) (Enlem- (Km) M)
Boylam)
03:01:39.07 40.70-2991 | 159 Md=6.7, Mw=7.4

Ana sok ve 4000’e yakm art¢1 sarsintilart subemizce isletilen TURKNET (Tiirkiye Ulusal
Telemetrik Deprem Kayit Agi) kapsamindaki istasyonlarda kaydedilmistir. Episantr ¢dziimii
yapilabilen depremlerin dagilimma bakildiginda anasokun (Gélciik) oldugu yerden itibaren
sismisitenin hem doguya hem de batiya dogru ilerledigi gortilmustir. Dagihm ozellikle
Yalova, Golclik, Akyazi ve Diizce’de yogunluk kazanmistir (Sekil 1). Depremden
giliniimiize kadar, magnitiidii 4.0’dan biiyiik olan 68 tane deprem kaydedilmistir. Bunlarin 4
tanesinin magnitiidii 5.0’°dan biiytktiir.

17 August 1999 Kocaeli earthquake and aftershocks
A catastrophic earthquake hit Golciik (Izmit) on the Agust 17,1999; its epicenter was
located near Goélciik. Earthquake magnitude (Md=6.7, Mw=7.4) was calculated by the

Eatrhquake Research Department, General Directorate of Disaster Affairs.

The quake was felt in an extensive area and the maximum damage occured in Adapazari and
[zmit which have dense population and are industurial centers. The earthquake killed 17997
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people and injured over 42442 people. It is estimated that the property damage is around 10

billion dollars.

No precursory event was observed, in particular no foreshock was recorded before the
mainshock. Instrumental coordinate of the epicenter was determined to be 40.70N — 29.91E.
Its depth was calculated as 15.9km. Total number of aftershocks recorded by TURKNET is
over 4000. Distrubution of aftershocks (Figure-1) concentrated in four different regions,
Yalova, Golciik, Akyazi and Diizce, showed that the rupture propogated in two directions.
Of the after schocks, a total of 68 had magnitutes larger than 4.0, and two had magnitutes

greater than 5.0
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Sekil 1. 17 Agustos 1999 Kocaeli depreminin artgi sarsinttlarinin episantr dagilimlari.
Figure 1. Epicenter distribution of aftershocks of 17 August 1999 Kocaeli Earthquake
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Rezistivite vericisinden kaynaklanan diizensizlikler, okuma hatalar1 ve
bunlarin giderilmesi i¢cin uygulanan bir teknik

Tekin YEKEN
Nigde Universitesi Aksaray Miih.Fak.,Jeoloji Miih. Bol.,68100 Aksaray

Son yillarda elektronik teknolojisine bagh olarak gelisen yerbilimi teknolojisi ile teorik ve
uygulamali alanda 6nemli arastirmalar yapilmaktadir. Ozellikle 1980'li yillardan baslayarak
glinlimiize kadar bir¢ok mihendislik problemleri igin uygun ¢oziim sistemleri
gelistirilmistir. Bu gelismelerle birlikte ele alinan cihaz teknolojisi yorumlama teknigine
onemli katkilar sunmaktadir. Yapay kaynakh jeoelektrik yontemlerden birisi olan 6zdireng
Ol¢lim yonteminin amaci, yere verilen elektrik alanin potansiyel dagiminin incelenmesidir.
Ancak verilen akimin niteligi, alict cihazdaki dogru okuma-yorumlama igin ¢ok onemli
olmaktadir. Ozdireng 6lgiimleri amaciyla iiretilen yapay kaynak verici tinitelerin alic1 tinite
ile uyumu gerek frekans ve gerekse diger spektral ozellikler agisindan saglanmahdir. Bu
calismada kristal osilatorlii 6zdireng verici iinitesi incelenmistir. Uygulamada PCM (pulse
code modulation) sistemi ile AC-DC donustiiriiciiden tretilen dalga sekli karekterleri
incelenerek alicida olusan hata oranlari belirlenmistir. Ayrica kare dalga treten frekans
boliicti katin kararhih@i incelenmistir.

A new technique for elimination of disturbation from resistivity
transmitter and error values in display

Remarkable research are done in theoretical and applied areas of geoscience by electronic
technology in recent years. Appropriate methods have been developed for many engineering
problems since 1980's. This equipment technology contributes much to the interpretation
techniques. The aim of the resistivity measurement technique, one of the methods having
artificial supply, is investigation of potential distribution of electrical field in ground.
However, character of current which is transmitted into the ground is very important from
the standpoint of sensitivity of values recorded in the receiver unit. The artificial supply
transmitter unit, produced for resistivity measurements, must have harmony with the
receiver unit in both frequency and other spectral qualifications. In this study, transmitter
unit which has crystal osscillator has been investigated. PCM (pulse code modilation)
system and band character of wave forms which are produced by the AC-DC converter were
examined and ratio of error values in receiver were determined. Besides this, stability of
frequence devider part was investigated.
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Anamur-Silifke (Icel) bolgesinde krom, kobalt ve nikel i¢in
biyojeokimyasal anomalilerin arastirilmasi

Zeynep OZDEMIR', Sinan TURP?

"Mersin Universitesi, Cevre Mithendisligi Boliimii, Mersin, Turkey
“Sakarya Univerasitesi, Cevre Miihendisligi Boliimii

Maden yataklariin aranmasinda kullanilan biyojeokimyasal prospeksiyon yontemleri, bitki
ve bu bitkilerin yetistirdikleri topraklardaki elementlerin kimyasal analizlerinin saptanmasi
ilkesine dayanmaktadir. Farkli cografik alanlarda yetisen degisik bitki tiirleri, yetistikleri
ortam kosullarinin ve besin ihtiyaglarinin farkli olmasina bagh olarak, toprakta bulunan
elementleri farkli oranlarda deristirmektedirler. Bazi bitki tiirleri de bu 6zeliklerinden dolay1
maden yataklarinin prospeksiyonunda belirleyici (indikator) bitki olarak kullaniimaktadir.
Ayni zamanda belirleyici bitki tiirleri degisik cografik bolgelere gore farkliliklar
gosterdiginden, bolgeye ait bitki tiirlerinin saptanmasi da biiytik bir 6nem kazanmaktadir.
Bu calismada Anamur-Silifke (ICEL) bolgelerinden gesitli istasyonlardan toprak ve bitki
(yaprak, dal gibi organlarina ayrilarak) drnekleri toplanarak, krom, kobalt ve nikel diizeyleri
Atomik Absorbsiyon Spektrometresiyle saptanmaya c¢alisiimistir. Elde edilen analiz
degerleri ile bitki ve toprak arasindaki iligki istatistiksel olarak incelenmigtir.

Investigation of biogeochemical anomalies for chromium, cobalt and
nickel in the Anamur-Silifke (Icel) area

Biogeochemical methods of prospecting involve the chemical analysis of vegetation in
order to detect mineralization in the underlying substrate. There are probably more plant
indicators form chromium, cobalt and nickel than for any other element and the reputation
of such indicators has in some cases been established for over a century. This study
investigates Cr, Co and Ni contents of soil and different organs of plants of the Anamur-
Silifke (ICEL) area. The aim was to determine the plant species that concentrate high
amounts of Cr, Co and Ni in their organs. The approach was to collect soil and plant
samples from different sites and Cr, Co and Ni content of these samples were analyzed by
Atomic Absoprtion Spectrophotometer. Analtical data were evaluated and the species with
high plant/soil correlation values were determined.
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Sismik tomografi ile zemin 6zelliklerinin incelenmesi ve arkeolojik
alanlarda uygulanabilirligi

Ziya ONCU', Ziiheyr KAMACI

'Siileyman Demirel Universitesi Bilgi Islem Merkezi
“Siileyman Demirel Universitesi Miih. Mim. Fak. Jeofizik Miih. Boliimii.

Tomografi olay! kisaca goriintiilleme isleminden ibarettir. Giiniimiize kadar daha g:dk tip
bilimlerinde, 6zellikle beyin tomografisi olarak kullanilmistir. Bu teknikte sorunlar yapinin
belirlenmesinden dolay1 daha kolay ¢6ziimlenmis ve sadece gériintiiniin ayrimlihgmin
arttirilmasi problemi ortaya ¢ikmistir. Ayni sekilde Jeofizik uygulamalarinda da temelde
ayni sorunlarla karsilasilmaktadir. Tomografik hesaplamalar i¢in son yillarda bir gok
arastirmaci tarafindan uygulanmis ve halen uygulanan birkag ¢6ziim teknigi vardir. Bunlar
temelde 151 tomografisi ve sagilma tomografisi olarak iki grupta incelenir. Bu ¢alisma 1sin
tomografisi ilkesini kullanarak kuyu i¢i sismik tomografi yontemini témel alinmistir.
Buradan hareketle, bu ¢alismada tip alaninda kullanilan tomografi ve kuyu igi sismik
tomografi yonteminin ilkeleri yer yiizeyine uygulanarak yer alti yapismin aydinlatiimasi
amaglanmistir. Yeralti bosluklari ve yeraltinda gomiilii halde bulunan arkeolojik yapilar bu
calismanin hedefini olusturmaktadir.

Bilindigi gibi zemin ozelliklerinin saptanmasi o zemin iizerine kurulacak olan yapilarin
giivenligi agisindan onem tasimaktadir. Sismik tomografi teknigi ile yer alti bosluklar1 ve
yapt bozukluklari, gomilii halde bulunan olasi arkeolojik eserler ayrintili olarak incelenmis
ve diger tekniklerden (sondaj, ¢akma. vb.) daha az masrafla ortaya konulmustur. Bu
calismaya esas teskil eden bir bilgisayar programi gelistirilmistir. Arazide gergek sismik
kirilma verileriyle uygulamasi yapilan yiizey sismik tomografi teknigi ile ¢esitli 6rnekler
sunulmustur.

Bu orneklerle "Yiizey Sismik Tomografi" tekniginin yukarida sozii edilen alanlarda
tilkemizde ilk defa uygulanabilirliginin ortaya konmus olmasi ¢alismanin bilimsel énemini
yeterince gostermistir.

Investigation of soil properties by seismic tomography and applicability
in archeological sites

Tomography consists simply of a process of imaging. Till today it is frequently used in
medical sciences, especially in the form of brain tomography. There are many solutions for
tomographic calculations and these solutions used by many researchers. These solutions can
be categorized as ray tomography and difraction tomography. This study is based upon the
cross-well seismic tomography method which inturn uses the principles of ray tomography.

Starting from this point tomography used in medical science and crosswell tomography

techniques applied to the surface and by this way its aimed to clarify underground
structures. The underground cavities and archeological structures are aimed in this study.
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As it is generally known, determining the properties of a certain soil is of ultimate
importance for the security of structures on it. By using seismic tomography techniques
underground cavities and structures as well as buried archeological sites are uncovered with
a smaller amount of exploration cost. Moreover a computer programme was developed. In
the study various examples of surface seismic tomography applications which provided by
seismic refraction data were also presented.

We believe that the given examples prove the aplicabilitiy of surface tomography techniques
in the fields mentioned above in our country.
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Sivas havzasi Alt Miyosen istifinde havza kenar fasiyesleri

Ozgen KANGAL
Cumbhurivet Universitesi Miithendislik Fakiiltesi Jeoloji Miihendisligi Boliimii 58140 Sivas

Sivas Alt Miyosen Havzasi’nin kuzey kenarinda yer alan ¢okeller, bityiik boliimiilyle karasal
(akarsu-gol) ve s1g denizel karakterli olup, silisiklastik, karbonat ve evaporit gibi olduk¢a
farkli litolojik birimlerle temsil edilirler. Bu litolojik topluluklar, belirli kesimlerde baskin
olarak izlenebildigi gibi, birbirleriyle yanal - dikey gecisler de olusturabilirler. Ozellikle
akarsu, kiyr ovasi , delta ve/veya sedadasi gibi ortamlari temsil eden silisiklastikler, saha
Olgeginde izlenebilen tipik iliskiler gosterirler. Karbonatlar, resifal agirhkhdir. Bunlar,
silisiklastik akimindan uzak kiy1 kusaklarinda genis yayilimlar sunarken, lagtin, korfez veya
delta loblarinin istleri gibi, periyodik olarak silisiklastik akimina agik ortamlarda, dar ve
lokal alanlarda depolanmislardir. Evaporitler denizel sabka ve i¢ lagiin ortamlarinin tipik
ozelliklerine sahip olup yer yer kumtasi -kiltasi ve kiregtaslari ile ara tabakalidirlar.

Bu karmagik depolanma sistemleri, Alt Miyosen siiresince, Sivas havzasi genelinde s1g
denizel, fakat oldukca farkli hidrodimamik ve kiy1 kosullarinin varhgmni destekler. Bu
durum, birbirini asan denizel ve karasal istiflerin tekrari seklinde izlenir. Diizensiz
silisilastik akim1 denetimde kalan kiyisal ortamlar, sedadasi ve delta gibi aktif depolanma
alanlari, lokal karbonat kiyilari veya platform karbonatlari ile birlikte, désnemsel evaporit
¢okelimleriyle  karakterize edilir. Alt Miyosen ¢okellerindeki bu karmagik depolanma
sistemleri, diizensiz kiy1 morfolojisi, sedimantasyonla es yash tektonizma ve iklimsel
degisimler gibi cesitli faktorlerin denetiminde gelismistir.

Basin margin facies in the Lower Miocene deposits of Sivas basin

The northern margin deposits of Lower Miocene Sivas basin, consist of various lithological
units such as siliciclastics, carbonates and evaporites. They were predominantly formed in
terrestrial (lacustrine and fluvial) and shallow marine environments. Each lithological unit
might be deposited as a major facies in the certain parts of the basin or locally make vertical
and lateral intercalations with each other.

Fluvial, coastal plain, delta and/or barrier island facies which are essentially characterized
by siliciclastics exhibit typical relationships in the field scale. Carbonates are mostly reefal
limestones. They show widespread occurrences along the coastal belt devoid of siliciclastic
influx. Bioherm or patch reefs were deposited in lagoons, eustaries or on the top sets of
deltas influenced by periodical siliciclastic influx. Evaporites show typical features of
coastal sabkha or inner lagoon, in which sandstone, claystone and limestone intercalations
are commonly observed.

Sediments of this complex depositional system indicate a shallow water environment, with
several different hydrodynamic conditions, during Early Miocene in the Sivas basin.
Development of non-uniform facies were occured by the repetition of the overlapping
marine and terrestrial sequences. Shallow marine environments induced by periodic
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silicilastic influx were characterized by active depositional realms such as barrier island,
delta and local carbonate shorelines or platform carbonates with the association of cyclic
deposition of evaporites. The irregular configurations of shoreline, synsedimentary faulting
and climatic changes are probably the main causes for the development of these complex
depositional systems in the Sivas basin during Early Miocene.
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Dogu Anadolu bolgesinin aktif tektonigi ve jeotermal alanlar
Tekin YEKENI, F.Ahmet YUKSEL2

{ Nigde Universitesi, Aksaray Miih. Fak., Jeoloji Miihendisligi Bol., 68100 Aksaray
“Istanbul Universitesi, Jeofizik Miih. Bol., 34050 Aveilar-Istanbul

Arabistan ve Avrasya levhalariin birbirlerine gore rolatif hareketleriyle litosferik
carpismast sonucunda ileri derecede deformasyona ugrayan Anadolu'nun tektonik aktivitesi
ve buna bagl olarak sismik hareketliligi giderek ©nem kazanmaktadir. Yerkiirenin
merkezindeki 1s1 enerjisi bir yalitkan karakterdeki yerkabugundan yavas bir kondiiksiyonla
yeryiiziine dogru akis gostermektedir. Ancak yerkabugunun heterojen 6zellige sahip olmasi
nedeniyle mohorovicic ylizeyinin sicakhig1 degisik degerler gostermektedir. Alp-Himalaya
kusaginda yer alan Tiirkiye nin -6zellikle neotektonik dénemden sonra baglayan-bu tektonik
aktivitesi sonucunda fay sistemleri ve volkanizma yardimiyla jeotermal sistemler meydana
gelmigstir. Tiirkiyede volkanik bakimindan aktif bolgeler, yiiksek 1st akisina sahip alanlar ve
sismoaktif bolgeler arasinda 6nemli bir iliski bulunmaktadir. Bu ¢alismada Tiirkiye'deki
yilksek enthalpili jeotermal alanlarin faylanma sistemleri ile bolgenin jeodinamigi ve
tektonik gelisimi incelenmistir. Ayrica sismik aktivitenin yiiksek oldugu bolgeler ile
jeoterma alanlar arasinda bulunan iliskiler karsilastiriimigtir.

Geothermal areas and active tectonics of east Anatolia

The tectonic activity of the East Anatolia, caused by the extensive deformation due to the
lithosferic collision between Anatolia and FEurasia, is gaining importance in time The
thermal energy in the core of the earth moves during the geological period slowly, passing
through the crust to the surface. Howewer the Mohorovicic surface temperature may have
different values due to heterogeneous nature of the earth’s crust. Geothermal systems
occurred in relation to fault systems and volcanism which were the results of tectonic
activities started after the neotectonic period of the East Anatolia in the Alpine-Himalayan
belt. There is a close relationship between active volcanic regions whith the high heat flow
and setsmoactive regions in the East Anatolia . In this study faulting systems of geothermal
areas with high enthalpy and geodynnamics and tectonic development of the East Anatolia
are investigated. Also the relations between the regions with seismic activities and
geothermal regions are compared.
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Fethiye 6zel ¢evre koruma alam sularimin GIS ortaminda kalite
degerlendirimi

Zeki CAMUR, L. SUZEN, Vedat DOYURAN
Orta Dogu Teknik Universitesi, Jeoloji Miih. Bél. 06531 Ankara

Fethiye ilgesi ve civarinda 266 km? kara ve 23 km’ deniz alanini kaplayan ozel gevre
koruma alaninda baslica Fethiye, Gocek, Inlice ve Kayakdy ovalart yer almaktadir.
Alandaki yiizey (akarsu ve Koca Gol) ve yeraltisulari Cevre Bakanhg! Ozel Cevre Koruma
Kurumu Baskanhigi destegi ile vyiiriitiilen proje kapsaminda incelenmis ve sularin
hidrokimyasal 6zellikleri pH, TCK, EC, Na, K, Ca, Mg, HCO;, CO;, SO;, Cl, NO; ve NH,4
parametreleri kullanilarak belirlenmistir. Belirlenen parametreler ve bu parametrelerden kita
ici su kaynaklari ve sulama suyu kalite limitleri kullanilarak elde edilen sularin kalite
smiflar1 cografi bilgi sistemi ortamma aktarilarak TNT-MIPS yazihm paketi ile
yorumlanmistir.

Calisma sonuglarina gore, alanmn yeraltisulari Mg/Ca/karisik-HCO;’ 11 sular olup, iliskide
bulunduklari litolojik birimlerin kimyasal icerigini yansitmaktadir. Kita igi su kaynaklar
TCK, CI, N-NO; ve SO, limitlerine gore yiiksek kaliteli veya az kirlenmis yeraltisuyu igeren
alan, sulama suyu SAR, %Na, Cl ve SO, limitlerine gére ¢ok iyi veya iyi kalitede, EC ve
NO; limitlerine gore ise, iyi veya kullanilabilir kalitede su igermektedir. Kita i¢i su
kaynaklari ve sulama suyu kalite siniflandirma parametrelerinin kendi igerisinde timiniin
esit agirhkh degerlendirilmesi ile alan igin su kalite haritalari olusturulmustur. Bu haritalara
gdre, yeraltisularinin Kita i¢i su kaynaklari kalite simiflamasina gore 4-16 6lgeginde 4, 5 ve
6 indekslerine girdigi ve sulama suyu kalite siniflamasina gore ise, 6-30 dlgeginde 7, 8,9, 10
ve 12 indekslerine girdigi belirlenmistir. Bu sonuglara gore, alan yeraltisularinin 6lgiilen
parametreler gercevesinde kaliteli sular oldugu sonucuna varimistir.

Koruma bdlgesi yeraltisularinda herhangi bir kirlilik belirlenmemis olmasia karsin, alanda
kirlilik olusturabilecek baslica noktasal potansiyel kirlilik kaynaklari olarak ¢dp dokim
alanlari, krom isletme tesisleri, giibre deposu ve krom ve manganez ocaklari belirlenmistir.

Quality evaluation of Fethiye special environmental protection area waters in GIS
environment

The special environmental protection area, covering 266 km? area on land and 23 km’ area
on sea in and around Fethiye, includes Fethiye, Gocek, Inlice and Kayakdy plains. Surface
and groundwaters in the area have been investigated and hydrochemical characteristics of
waters were determjned using pH, TCK, EC, Na, K, Ca, Mg, HCO;, CO;3, SOy, Cl, NO; ve
NH, parameters in dproject supported by the Special Environmental Protection Agency of
Turkey. These parameters and the quality classes of waters, which were calculated using
both irrigation water limits and spring water limits, were evaluated in GIS environment
through TNT-MIPS software.
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Groundwaters in the area are Mg/Ca/Mix-HCO3 type that reflects the chemical interactions
between groundwaters and litological units. According to spring water TDS, Cl, N-NO; and
SOy limits, groundwaters are of high quality or little contaminated, according to irrigation
water SAR, %Na, Cl and SO, limits groundwaters are of high or good quality and according
to irrigation water EC and NOj; limits groundwaters are of good or medium quality. Two
water quality maps were prepared for the area using all spring water parameters and using
all rrigation water parameters, separately, assigning the same weight. The quality map of
spring water classification suggests that the area includes quality indexes of 4, 5, and 6 in
the range of 4 to 16. The quality map of irrigation water classification suggests that the area
includes quality indexes of 7, 8, 9, 10, and 12 in the range of 6 to 30. As a result of these
applications, it has been concluded that groundwaters in the area are of good quality in
terms of measured parameters.

Although no contamination has been detected, there are potential point contamination
sources in the special environmental protection area. These are waste disposal sites of the
municipitalities, Etibank chromium processing plant, a fertilizer warehouse, and chromium
and manganeze mineralizations in the region.
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1/250.000 ol¢ekli Tiirkiye Cografi Veri Tabam, 1/25.000 l¢ekli Tiirkiye
Jeoloji Veri Bankasi ve sismoloji verileri kullamlarak 17 Agustos
depreminin analizi

Baki PAK, Yurdaer TANRIOVER
Islem GIS, 13.Cadde No: 14, Beysukent 06530, ANKARA

17 ABustos Kocaeli Depremi sonrasi, Afet Isleri Genel Miidiirliigii Deprem Arastirma
Dairesi ile yapilan ortak ¢aligmalarda veri olarak islem GIS’ in hazirladig, Tiirkiye Verisi,
Deprem Arastirma Dairesinin temin ettigi ge¢mis deprem lokasyonlar (1900 -1999),
~ Tiirkiye diri fay haritas: ve depremden sonra olusan artci sok lokasyonlari kullanilmistir. Ek
olarak analizlerde yorumlamay1 kolaylastirmak amactyla MTA nin irettigi sayisal jeoloji
haritalari da kullanilmistir. Gegmis depremlerle ilgili olarak ArcView GIS ve ArcView
Spatial Analyst yazihmlari kullanilarak bir analiz yapilmis ve 1900 yilindan 1999 ‘a kadar
deprem aktivitelerini gosteren alansal bir kapsam elde edilmistir. Bu analiz nokta
degerlerinin interpolasyon yontemiyle hiicresel hale getirilmesi islemidir. Daha sonra
Tiirkiye il sinirlart haritasi iizerine bu kapsam, diri fay haritasi, depremden sonraki bir ayda
meydana gelen artgilar, demiryollart ve géller oturtulmustur. Son olarak Afet Isleri Genel
Miidiirligiinden temin edilen deprem essiddet haritasi eklenmistir. Olusan haritadan yine
ArcView GIS yazilimi kullanilarak istenilen dlgekte ¢ikti alinabilmektedir.

Analysis of the August 17, 1999 earhquake by using 1/250.000 scaled
Turkish geographic databank, 1/25.000 scaled Turkish geological
databank and the seismological data

Following the 17 August 1999 Kocaeli earthquake, the data used in the joint work with the
Earthquake Research Department of the General Directorate of Disaster Affairs were those
prepared by the Islem GIS as the geographic database of Turkey including the previous
carthquake locations (1900-1999), active fault map of Turkey, and the after shock locations.
In addition, the digitized geological maps produced by MTA have been used to ease the
interpretation. An analysis has been made by using ArcView GIS and ArcView Spatial
Analyst and an aerial distribution earthquake activities between 1900 and 1999 has been
obtained. This analysis is an operation of conversion of point values into cells by
interpolation. Then the fault map, the after shocks occurred in a month, the railways and the
lakes have been put on the map of Turkey with city borders. Finally intensity contours
obtained from Earthquake Research Department has been added. Any output in any scale
can be produced from this map by ArcView GIS.
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Bazi 6nemli siisyaslar

Evren ATAKAY

Ankara Universitesi, Jeoloji Miihendisligi Bolimii, Gemoloji Aragtirma Grubu, 06100 Ankara
1.Krizoberil

Krizoberil 6nemli siistaslarindan biridir. Kimyasal bilesimi kisaca aliminyum ve berilin
¢ifte oksidi (MgAl,O,) olarak verilebilir. Ortorombik sistemde kristallenir. Bazi kristaller,
ozellikle Ural Daglari'ndan ¢ikarilan aleksandiritler, iiglemeler seklinde ikizlenmistir
(devirli ikizler ya da cicekler) ya da ii¢ tane i¢ ige biiyiimiis kristal hexagonal simetri
gosterirler (Webster, 1994).

Krizoberilin 6zgiil agirligi 3.71 - 3.72 arasinda degisir. Sertlik Mohs skalasina gére 8.5'dir.
Bromellitin (berilyum oksit) bulunmasma kadar krizoberil, bulunan biitin mineraller
arasinda sertlikte tgiincti sirada idi. Kirilma (refraktif) indisi degerleri 1.75 - 1.76 arasinda
¢ok az bir degisme gosterir (Webster, 1994; Hall, 1995).

Cogunlukla yesil yesilimsi sari ya da kahverengi renklerde bulunur. En yaygm olarak
bulunan rengi seffaf yesilimsi saridir. Iki énemli tiiri vardir. Kedigozii (Cat’s eye) ve
Aleksandirit. Bunlar, kendilerine 6zgii optik 6zellikleri ve nadir bulunmalari sebebiyle
gemolojide dneme sahiptirler (Webster, 1994).

En 6nemli ve ilging krizoberiller aleksandiritlerdir. Bu taslar renk degisimleri ile kendilerini
gosterirler. Giin 1518inda ¢imen yesili, yapay (lamba 15181) 151k altinda ise ahududu kirmizis
rengini alirlar. Diger dnemli bir krizoberil, higbir adin konmadig1 yesilimsi bal sarisi ya da
kahverengimsi saridir. Kahverengimsi sari krizoberil kaboson seklinde kesilirse kristale
giren 151k ¢izgi seklinde hareketli goriiliir. Bu dzellik “kedigozii etkisi” ya da “chatoyancy”
adint alir. Kedigozii krizoberilinin rengi koyu sarimsi kahverengi ile soluk sari arasinda
degisir. Bal sarisi renk gosterenleri ¢ok degerlidir (Webster, 1994).

Sari ve kahverengi krizoberillerdeki absorbsiyon spektrumu degerli tasa rengini veren
demirden dolay1 444 nm’de giiglii bir banttan olusur. Aleksandiritin absorbsiyon spektrumu
daha " karmagiktir. Renk degisimi, aleksandiritin absorbsiyon spektrumu yakut ve
ziimriitiinkiiyle kiyaslandiginda daha iyi anlagihr. Yakuttaki krom bandi 550 nm’de
merkezlenmistir. Aleksandiritte 580 nm’de, ziimriitte 600 nm’de merkezlenmistir. Bu
bandin pozisyonu rengin yakutta morumsu kirmizidan, ziimriitte mavi yesile kaymasina
neden olur. Krom bandinin yakutun kirmizisi ile ziimriitiin yesili arasinda oldugu
aleksandiritte tas ikisi arasinda dengelenmistir (Webster,1994).

Krizoberil granitik kayaglarda, pegmatitlerde ve mika sistlerde olusur. Ayrica aliivyal
yataklardan da diger siistaslari ile birlikte elde edilir (Hurlbut ve Switzer, 1979).

Aleksandrit ilk kez Takovaya- Ural Daglari’nda 1833 yilinda kesfedildi ve en iyi kalite
taslar buradan ¢ikarildi. Sri Lanka'nin altivyal yataklarinda da iyi kalite aleksandritler kadar
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en iyi kalite kedi gozleri de elde edilir. Aleksandrit Myanmar, Zambia ve Rodezya'dan da
cikarihr. Brezilya 6nemli bir sari krizoberil kaynagidir (Hurlbut ve Switzer 1979).

Hem sentetik korund hem de sentetik spinel, gergek aleksandiritleri taklit etmek i¢in tam
renk degisimli olarak yapilir. En iyi kedigozii taklidi kuvars kedigoztidiir (Webster,1994).

2-Spodumen

Piroksen grubu minerallerinden olan spodumen monoklinik sistemde, yassilasmis ve
asindirtlmis prizmalar olarak kristallesirler. Kristallerin prizma yonlerine paralel olarak
birbirine dik iki yonde dilinim goriliir (Webster,1994). Kimyasal bilesimi lityum
aliiminyum silikattir (LiAl(SiOs),). Lityum igeren birkag¢ kiymetli tastan biridir. Spodiimen
hem endiistriyel hem de siistagi kristali olarak diger lityum iceren minerallerle birlikte
hemen hemen sadece pegmatitlerde bulunur (Hurlbut ve Switzer 1979).

Spodumenin saydam siistasi kristalleri, Kunzit (Eflatunumsu veya pembe -mangandan
dolayi), hiddenit (Yesil - kromdan dolay1) olarak adlandirilir. Sari ve sarimsi yesil
(demirden dolay1) spodumenler 6zel bir isim almazlar (Hurlbut ve Switzer 1979).

Sertligi Mohs skalasina gore 7, ozgiil agirligr ise 3.17 - 3.19 arasinda degisir. Kirilma indisi
1.660 — 1.675 arasinda olup oldukga belirgin bir ¢ift kirma degerine sahiptir (0.015). Optik
olarak ¢ift eksenli, pozitif isaretlidir. Camsi parlakliga sahiptir. Hiddenit kromdan dolay:
tipik absorbsiyon spektrumu gosterir (Webster,1994; Hall, 1995).

Siistast  kalitesindeki spodumenlerin  ¢ogunlukla bulundugu yerler Kuzey Amerika,
Madagaskar, Brezilya ve Myanmar’dir (Hall,1995).

3-Florit

Kimyasal bilesimi kalsiyum florittir (CaF,). Florit yaygin olarak kiip ve nadiren de
oktahedral ve dJodekahedral olmak iizere kiibik sistemde kristallenir. I¢ ice gegmis
(interpenetrant) ikizlenme yaygindir (Webster,1994). Ozgiil agirhg: 3,18 dir. Sertligi Mohs
skalasina gore 4, kirtlma indisi 1,434 diir. Diigiik sertliginden dolay: darbelere diisiik direng
gosteren florite, miicevher endiistrisinde ¢ok fazla rastlanilmaz. Kristaller renksiz, sari,
kahverengi, yesil, mavi, mor ve pembe renkte olabilir (Hall,1995).

Eski Roma'dan beri vazo ve diger dekoratif malzeme yapiminda kullanilan, Blue John veya
Derbyshire Spar olarak bilinen masif kristalin florit, kristal yapida olanlardan ¢ok daha
onemlidir. Blue John mavi, mor ve pembe renkli egri bantl desenlere sahiptir. Blue John’un
mor renginin, mangan izlerinden, bitkisel kokenli karisimlardan veya ham petrol ya da her
ikisinin karisimmndan ve muhtemelen radyoaktif etkiyle kristal kafesinin fiziksel
degisiminden kaynaklandigi soylenmektedir (Webster,1994).

Florit pek ¢ok yerde karsimiza ¢ikabilir. Hidrotermal damarlarda tek basina ya da kursun ve
glimiis gibi cevher mineralleri ile birlikte, sedimanter kayaglarin bosluklarinda ve

pegmatitlerde bulunur. Diinyanin bir ok yerinde endiistriyel amaglar igin ¢ikarilir. En iyi
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orneklerin gogu Ingiltere'den, ziimriit yesiii florit Giiney bati Afrika'dan gelmistir-(Hurlbut
ve Switzer 1979).

4 Rodokrozit

Rodokrozit  trigonal sistemin rombohedral kristalleri seklinde bulunur ve genellikle
rodonitten daha mat ve ¢ok daha zayif giil kirmizisi rengindedir. Mangandan dolay1 hos
pembe bir renge sahiptir. Kimyasal formiilii mangan karbonat (MnCOj3) olan rodokrozit,
pembenin degisik tonlarmda bantli, alacali yapisi ile karakteristiktir. Bantli yapida olanlar
genellikle dekorasyon i¢in kullanilir (Webster,1994).

Sertligi Mohs skalasina gore 4, ozgil agirligi 3,60°dir. Kirillma indisi 1.60 — 1.80 dir.
Rodokrozit, mangan, bakir, giimiis ve kursun yataklari ile iligkili damarlarda olusur
(Hall,1995).

5.Rodonit

Yari seffaf yada opak giizel bir giil kirmizisi rengine sahip olan rodonit, boncuk yada
kaboson seklinde siis malzemesi olarak kullanilir (Hall,1995).

Masif rodonit yaygin olarak bulunur. Manganin giinlenme ile okside oldugu yerlerde siyah
damarli pembe mermere benzer sekilde, Urallar’da biiyiik kiitleler halinde bulunur. Siyah
damarli olanlar, sadece pembe renkte olanlardan daha popiilerdir (Webster,1994).

Mineralin kimyasal formiili, biraz kalsiyum ve kursunla birlikte mangan silikattir
(MnSi0;). Triklinik sistemde kristallenir. Rodonitin kirtlgan bir yapist vardir. Belirgin bir
dilinime ve kirik yiizeylerinde camsi parlakliga sahiptir (Webster,1994).

Sertligi Moh's skalasina gore 6, 6zgiil agirhg: 3,40 ile 3,70 arasinda degisir. Kirtlma indisi
ise 1.73 diir (Hall,1995).
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Some important gemstones

1.Chrysoberyl

Chrysoberyl is one of the most important gemstones. The chemical composition of
chrysoberyl is double oxide of beryllium and aluminmim (BeAl,O4). Chrysoberyl
crystallizes in the orthorhombic system. Some crystais, particularly alexandrite from the
Ural Mountains, are twinned as “trillings” (cyclic twins or tlowers), the three intergrown
crystals giving an appearance of hexagonal symmetry (Webster, 1994).

The specific gravity (SG) of chrysoberyl is generally between 3.71 and 3.72. Hardness is 8.5
on Mohs’s scale and until the discovery of bromellite (beryllium oxide) chrysoberyl was the
third hardest of all known natural minerals. The RI (refractive indice) value of chrysoberyl
vary little at 1.75 - 1.76 (Webster, 1994).

The gems of chrysoberyl found predominantly green, greenish yellow or brown in colour.
The most common colour of chrysoberyl is a transparent greenish yellow. Two varieties of
chrysoberyl, the alexandrite and the cat’s eye have, owing to their peculiar optical properties
and rarity, a prized position in jewellery (Webster, 1994).

The most important and interesting of the chrysoberyls are the alexandrites. These stones
exhibit a colour change, for the stone appears a grass-green colour in day light, but under the
artificial light the hue of the stone raspberry red. The other important chrysoberyls are the
honey yellow to greenish or brownish-yellow stone Wthh when It is cut as cabochon,
shows a mobile streak of light. This is the “cat’s eye” or “chatoyancy” as it is called. The
colour of chrysoberyl cat’s eye varies from a dark yellowish brown to a pale yellow, a honey
yellow colour being the most prized shade (Webster, 1994).

The absorption spectrum shown by yellow and brown chrysoberyl consists of a strong band
at 444 nm, due to ferric iron, which gives the gems its colour. The absorption spectrum of
alexandrite is more complex. The colour change can be better understood by comparing
alexandrite’s spectrum with that of ruby and emerald. The chrome band in ruby is centered
at 550 nm, in alexandrite at 580 nm and in emerald at 600 nm. The position of this band
causes the colour to shift from the purplish red in ruby to a blue-green in emerald. In
alexandrite, where the band is between the red of ruby and the green of emerald, the stone is
balanced between them (Webster,1994).

Chrysoberyl generally occurs in granitic rocks, pegmatites and mica schists; it is also
recovered with other gem minerals from alluvial deposits (Hurlbut and Switzer, 1979).

Alexandrite was first discovered at Takovaya in the Ural Mountains in 1833 and the finest
stones have come from that locality. The gem gravels of Sri Lanka have yielded the finest
cat’s eye as well as good quality alexandrite. Burma, Rhodesia, and Zambia are also sources
of alexandrite. Brazil is a source of yellow chrysoberyl as well as cat's eye and alexandrite
(Hurlbut and Switzer, 1979).
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Both synthetic corundum and synthetic spinel are made in shades of colour, complete with
colour change, to imitate the real alexandrite. (Webster, 1994)

2.Spodumene

Spodumene, a member of the pyroxene group of minerals, crystallises in the monoclinic
system as flattened and corroded prisms. The crystals exhibit strong cleavage in two
directions parallel to the prism faces (Webster, 1994).

In composition spodumene is a lithium aluminium silicate with the formula LiAl(SiOs),. It
is one of the few gemstones, which contain lithium. Spodumene both as an industrial
mineral and as gem crystals is found almost exclusively in pegmatites where it is associated
with other lithium-bearing minerals (Hurlbut and Switzer, 1979; Webster, 1994).

Transparent gem crystalls of spodumene are called as kunzite (lilac pink or pink — due to
manganese) and hiddenite (green — due to chromium). No varietal names are used to
designate the yellow and yellow green (due to iron); they go under the name spodumene
(Hurlbut and Switzer, 1979).

The hardness of the spodumene is 7 on Mohs’s scale and the SG values lie between 3.17-
3.19. The refractive indices approximate to 1.660 — 1.675 with a fairly constant double
refraction of 0.015. The refraction is biaxial and positive in sign. The stone have a vitreous
lustre. Hiddenite shows typical absorption spectrum due to chromium (Webster, 1994; Hall,
1995).

Spodumene is generally found in North America, Madagascar, Brazil and Myanmar (Hall,
1995).

3.Fluorite

The chemical composition of fluorite is calcium fluoride (CaF,) and crystallises in the cubic
system, most commonly as cubes and rarely as octahedra and dodecahedra. Interpenetrant
twinning is common (Webster, 1994).

The SG of fluorite is 3.18 and hardness is 4 on Mohs’s scale. The refractive index is 1.434.
The hardness of fluorite is far too law to resist the wear and tear encountered in jewellery.

Crystalls can show colourless, yellow,brown, green, blue, purple, red and pink colours
(Webster, 1994; Hall, 1995).

More important ornamentally than the crystals is the massive crystalline variety known as
Blue John or Derbyshire Spar which has been used since Roman Times for vases and other
decorative objects. Blue John is prettily patterned in curved bands of blue, violet and purple.
The amethystine colour of Blue John has been variously said to be due to traces of
manganese, to impurities of vegetable origin or crude petroleum or both, and to physical
disarrangement of the crystal lattice, possibly by radioactive (Webster, 1994).
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Fluorite is a common mineral widely distributed. It is found in hydrothermal veins both
alone and associated with ore minerals of lead and silver, in cavities in sedimentary rocks,
and in pegmatites. The mineral is mined in many places for industrial purposes. Many of the
finest specimens have come from England. An emerald green fluorite comes from South
West Africa (Hurlbut and Switzer.1979).

4.Rhodochrosite

Rhodochrosite, found as rhombohedral crystals of the trigonal system, and granular masses
usually has a paler and more delicate rose-red colour than rhodonite. Rhodochrosite, the
manganese carbonat (MnCO;), as used as an ornamental stone is characterised by the lovely
pink shade of colour, which is variegated and in bands of different shades of pink (Webster,
1994).

The hardness of rhodochrosite is near to 4 on Mohs’s scale. The SG is 3.60 and the RI of
rhodochrosite varies at 1.60-1.80. Rhodochrosite occurs in veins associated with manganese,
copper, silver and lead deposits (Hall, 1995).

S.Rhodonite

Rhodonite has a distinct pink or rose-red colour, although material containing black veins is
more popular than a uniform pink. Massive rhodonite is usually opaque to translucent, and
is carved or cut as cabochons or beads (Hall, 1995).

The massive material is the most common and is found in the Urals in the large masses
resembling marble-a pink marble veined with black where the manganese has oxidised by
weathering (Webster, 1994).

The mineral is a silicate of manganese (MnSiOs) with some calcium usually present, zinc is
also present. It crystallises in the triclinic system. Rhodonite have a distinct cleavage and an
uneven fracture and brittle nature; the lustre is vitrous to pearly on fractured surfaces
(Webster, 1994).

The hardness is 6 on Mohs’s scale, the SG varies between 3.40-3.70 and refractive index is
1,73 (Hall, 1995).
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Zumrit ve akuamarin, beril grubu mineralerinin en iyi bilinen tiirleridir. Daha az bilinen
degerli taslar ise giizel pembe renkli morganit, yogun sari renkli heliodor ve renksiz
gdsenittir.

Beril minerali, aliiminyum ve berilyumun silika molekiilii ile birlesmesiyle olusmus silikat
tirli bir mineraldir. Kimyasal formiilii Be;Aly(Si05)g'dir. Beril kristalleri hekzagonal kristal
sistemine dahil olan 6 vyiizlii prizmalardir. Sertligi Moh's cetveline gore 7.5'tur
(Webster,1994).

Beril i¢inde goriilen en yaygin kapanimlar birbirlerine ve prizma yiizeylerine paralel olarak
uzun diiz tiipler seklindedir. Bu tiipler ya bostur, ya da sivi ile doldurulmustur. Bu sivi
onlara kahverengimsi bir renk verebilir. Bazi beriller negatif kristal bosluklarinda gaz
kabarciklart bulundurabilirler. Bazen akuamarinlerde goriilen bu yapilar diizlemsel
kapanimlardir (Webster,1994).

Ziimrtit

Gemoloji disiplini gelisinceye dek ziimriit ismi biitin yesil renkli mineraller icin
kullanilmistir. Oysa bugiin ziimriit olarak tanimlanan mineral yalnizca Cr'un renk verdigi
koyu yesil beril tiirtidiir. Tasmn ilk ortaya ¢ikist M.O 4000 yilinda Babil'de bilinen en eski
siistagl pazarinda olmustur. Bilinen en eski ziimriit madenleri ise Eski Misir'dadir. Ancak
yeni terminolojiye gére bunlar Kolombiya ziimriitleri ile karsilastiriimayacak kadar diistik
kalitedeki yesil berillerdir. Antik caglarda tanriga Veniis’e adanan tas olimsiizligin ve
sadakatin sembolii haline gelmistir (Webster,1994).

Zumriitiin iginde bulunan eser miktardaki vanadyumun renk tonunu etkilemesine ragmen,
ztimriit, giizel yesil rengini i¢indeki krom iyonuna borgludur. Farkli lokalitelerden alinan
zimritler igin 1511 kirma indis degerlerine bakildiginda beril tiirlerinin ¢ift kirmaya sahip
oldugu ve olagandisi 1s1ma indisinin, olagan 1g1ma indisinden kiigiik olmasi nedeniyle optik
isaretinin negatif oldugu goriilir.

Zimriit kromla renklenen minerallerin absorpsiyonuna benzer spektrum gosterir. Krom
Kirmizi bant lizerinde ince gizgiler olusturur. Mor bant iizerinde zayif bir emilim bolgesi ve
mavi tizerinde de daha zay\f bir ¢izgi vardir. Ziimriit her ne kadar yesil bir tas olsa da 6nemli
miktarda, ayni zamanda bir floresans bélgesi de olan, koyu kirmiziy1 gegirir. Bu floresans
kirmizi gk, ziimriite chelsea filtresiyle bakildigi zamanki kirmizi rengini verir
(Webster,1994).

En iyi kalite zimritler uzatilmis bir altigen gibi dis hatli koseleri kesilmis basamak!1 sekilde
islenirler. Bu birkag diiz fasetli kesim sekli ziimriitiin en 6nemli avantaji olan yogunlasmis
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koyu kadifemsi yesil rengini gosterir. Her nekadar pirlanta kesimli tag ve basamak!i kesimli
kiilahtan olusan karisik kesim uygulansa da ziimriitiin bu sekilde kesilmesi ona camsi bir
goriintis verir. Digiik kaliteli ve ¢ok catlaklt ziimriitler kaboson veya boncuk olarak
kesilirler (Webster,1994).

Ozellikle ziimriitlerin toptan satiginda, bir kalite artirma islemi de sayilabilecek fissiir ve
catlaklarin ¢ok ince bir yag ile gizlenmesi ¢ok yaygin bir uygulamadir. Ciinkii catlakl
goriinimi yaglama islemi ile diizeltilen ziimriit, goriintti olarak ¢ok deger kazanir. Fakat bu
yaglar gerek detarjanli sicak sular gerekse ultrasonik yikayicilarla agiga ¢ikarildig gibi tagin
daha fazla catlamasina hatta kirilmasina sebep olabilir. Bu islem sirasinda kullanilan yaglar,
viskozitesi oldukga yiiksek refraktif indisleri de ziimriite yakin yaglardir (Webster,1994).

Zimriit sentetik (iretimi ve pazari olan degerli bir tastir. Ziimriitiin birgok imitasyonu,
ornegin Ustii garnetli olan kompozit taslardir. Bu tiir taglar tabanda yesil cam, tepesinde
erimis yesil garnet diliminden olusmaktadir. Bununla birlikte ziimriit kompozitlerinin en
onemlisi "Soude" ztimriitiidiir. Bu tas iistte ve altta iki tane renksiz beril pargasinin arasina
yesil renkli bir tabaka yerlestirilmesi ile olusur. Bu soudeler eger su veya baska bir siviya
batirthrsa ve yan taraflarindan bakilacak olursa renksiz tavan ve taban arasinda koyu hath
renkli katman goriilecektir. Ziimriitin cam imitasyonlari ise ¢ok etkili giizel renkli ve giizel
gortintislii olabilirler. Bunlar ¢ogu kez kusurlari kapatmak i¢in hava kabarcig1 ya da ilgisiz
madde kapanimlari ile siislenirler. Cok ag¢ik renkli ziimriitler kadar renksiz kuvarslar da
baska islemlere tabi tutularak ziimriite benzetilmeye ¢alisilir (Webster,1994).

Zumriitlerde genellikle lokasyonlara gore tipik kapanimlar izlenir. Bunlara 6rnek olarak
Giiney Amerika ziimriitlerinin ti¢ fazli kapanimlari verilebilir. Daha 6zele inildiginde Chivor
madeni ziimriitlerinin 6z sekilli pirit kristalleri, Muzo madeninin ziimriitlere siyah renk
verebilen karbonlu kapanimlari, Brezilya ziimriitlerinin pekgok kristalle beraber tiip sekilli
iki fazh kapanimlart tipiktir. Ayni sekilde Rusya ziimriitlerinde aktinolit igneleri,
Avusturalya ziimriitlerinde bol ¢atlakli yapi, Hindistan ziimritlerinde ise "virgiil" benzeri iki
fazh sivi kapanimlart tipik olarak gozlenir (Moroz and Eliezri 1994).

Bazi kati kapanimlarin yani sira daha ¢ok sentetik tiretim proseslerini karakterize eden sivi
kapanimlar da vardir.

Mavi Beril (Akuamarin)

Akuamarin, berilin mavi-yesil ¢esitidir. Hekzagonal kristalleri genis ve kusursuzdur.
Spektrum oziimlemesi zayiftir ve liiminesans yoktur. Akuamarinler ziimriitten farkli olarak
kusursuz biiyiik kristaller halinde bulunurlar. Bu biiytik kristaller kesilebilir temiz taslardir.
Genellikle granit ve pegmatitlerde olugurlar. Iyi kalite akuamarinler aliivyal g¢okeller
seklinde, Brezilya'da Cascalho denilen kahverengi ¢akil tabakalarmnin iginde bulunur.
Akuamarinin soluk rengi ytiziinden kesim sekli olarak "basamakli kesim" kullanilir. Tagin
boyutu koyu bir renk vermek igin yeterince genis tutulur ve maksimum rengi almak igin
prizmatik kristallerin boyuna paralel kesilir. Mavi rengi 1s1 uygulanarak derinlestirilebilir
(Webster,1994).
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