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Kuzeybati Anadolu’da Canakkale-Can Yoresi Volkanik Kayaclarimin Jeolojik
ve Petrolojik Ozellikleri ve Evriminin Arastirilmasi
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Inceleme alant KB Anadolu’da, Canakkale-Can arasinda KB Anadolu’nun metamorfik temel
kayaglari, magmatik ve ¢tkel kayaglarin bir arada bulundugu bir bolge konumundadir. Bolgedeki
istifin temelini Ust Kretase-Alt Paleosen yash Camlica metamorfikleri olusturmaktadir. Inceleme
alaninda Ust Eosen-Alt Oligosenden itibaren kalkalkalen karakterli yaygin bir magmatik faaliyet
Dededag volkaniklerinin andezitik ve riyolitik karakterli lav ve bunlarin piroklastikleri ile baslayip
andezit, riyolit lav akintilariyla devam etmektedir. Alt-Orta Miyosen, andezitik ve bazaltik
kayaglardan olusan Kirazli volkanikleri ve Camyayla pliitonu ile temsil edilir. Camyayla pliitonu
s1g sokulumlu olup granit, granodiyorit, kuvars diyorit bilesimlidir. Camyayla Pliitonu cevresinde
aktinolit hornfels ve kuvars-alkali feldspat hornfels fasiyesin de kontak metamorfizma zonu
gelismistir. Ust Miyosen’de Caferler trakibazalti gelismistir. Bu birim kirtk zonlari boyunca
yerlesmistir. Bolge magmatizmasiyla uyumlu ve onun bir parcasini temsil eden kalkalkalen
nitelikli, tist mantodan gelisen, kabukta kirlenen bu magmatizmanin dalma-batma kokenli oldugu
ortaya konulmustur. Bolgede Ge¢ Miyosen’den itibaren baslayan yeni tektonik rejim altinda yeni
bir magmatizmanin olustugu ve o donemde de kokeni farkli rift tipi bazaltlarin gelistigi
belirlenmistir.

Geological, Petrological and Evolutionary Features of Volcanic Rocks around
Canakkale-Can in the Northwest Anatolia

The study area between Canakkale and Can is located in Northwest Anatolia where Northwest
Anatolia’s metamorphic rocks, igneous and sedimentary rocks all together crop out. The Camlica
Metamorphic, which show similarities to Late Cretaceous and Early Paleocene age upper tectonics
units form the basement.

In the study area, a common magmatic activity which is characterized by calc-alkaline composition
developed during Upper Eocene-Early Oligocene. Early-Middle Oligocene age Dededag volcanics
start with andesitic lava and their pyroclastics rocks, continue with andesitic lava flows. Early and
Middle Miocene is represented by Kirazli volcanics which are andesitic and basaltic in composition
and Camyayla pluton. The Camyayla pluton is made up of granite, granite-diorite and quartz-
diorite. In the vicinity of Camyayla pluton, contact metamorphisms developed in the facies of
actinolite-hornfels and quartz-alkali hornfels facies.

In upper Miocene the Caferler trahy-basalts developed and located along the fracture zone.
Magmatism it is show that, calc-alkalen in characteristic, developed from upper-crust and
contaminated by crust is originated from subdaction zone.

It is brought up that a new Magmatism developed beginning from Late Miocene under the new
tectonic regime and in the same time period rift-type basalts different in origin was developed.
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Petrology of Cora Maar (Erciyes Volcanic Complex, Tiirkiye) in Comparison
to Quaternary Monogenetic Volcanoes of Central Anatolian Volcanic Province
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Central Anatolian Volcanic Province (CAVP) is mainly characterized by widespread andesitic
dacitic volcanics with orogenic trace element fingerprint, reflecting enrichment of their source
regions by subduction-related fluids. Following the orogenic volcanics, subordinate basalts (s/)
from the monogenetic vents are generally reported in the region. They show little or no orogenic
geochemical signature, and are generally considered to be alkaline.

Cora Maar (CM) located within the Erciyes pull-apart basin, is an example to numerous Quaternary
monogenetic volcanoes of the CAVP. Major and trace element data for the CM are presented in
comparison to other CAVP monogenetic volcanoes. CM scoria is transitional-calc-alkaline in
nature, and basaltic andesitic in composition. CM scoria samples are characterized by negative Nb—
Ta, Ba, P and Ti anomalies in mantle-normalized patterns. Basalts from other CAVP monogenetic
volcanoes are classified as tholeiitic, transitional and mildly-alkaline. They display the same
negative anomalies, and incompatible element ratios as CM samples. Several lines of evidence
suggest derivation of CM and other CAVP monogenetic basalts from shallow depths within the
enriched lithospheric mantle, that is from a garnet-free source. Decompression melting was resulted
from rotational and extensional tectonics during Neogene-Quaternary in the region.

In a wider regional context, CAVP basalts (including CM) are comparable to Apuseni (Romania)
and Big Pine (USA) volcanics, except CAVP basalts have depleted Ba contents. This is a common
feature for the CAVP volcanics, and might be related to crustal contamination or source
characteristics. Indeed, multi-element patterns, HFS and other incompatible element ratios suggest
the role of crustal contamination in the genesis of the CAVP monogenetic basalts.

Key words: Central Anatolian Volcanic Province, Erciyes, maar, basaltic andesite, lithospheric
extension, crustal contamination

Cora Maarr’nin (Erciyes Volkanik Kompleksi, Tiirkiye) Orta Anadolu
Volkanik Bolgesi Kuvaterner Monojenetik Volkanlariyla Karsilastirmali
Petrolojisi

Orta Anadolu Volkanik Bolgesi (OAVB) dalma-batma etkisiyle zenginlesmis bir kaynagi yansitan,
orojenik iz element izlerine sahip yaygm andezitik-dasitik volkanizma ile karakterize edilir.
Orojenik jeokimyasal izlere sahip bu volkanikleri takiben, orojenik Ozellikler gostermedigi ve
genellikle alkali karakterde oldugu kabul edilen monojenetik bazaltlara rastlanmaktadir.

Erciyes cek-ayir baseninde yer alan Cora Maari (CM) OAVB’deki Kuvaterner yasli pekgok
monojenetik volkandan biridir. Bu calijmada CM’nin ana ve iz element verisi diger OAVB
monojenetik volkanlariyla kargilagtirmali olarak ele alinmaktadir. CM skorya drnekleri kalk-alkali-
gecisli karakterli ve bazaltik andezitik bilesimlidirler. Mantoya gore normalize edilmis ¢oklu
element diyagramlarinda CM skoryasi negatif Nb-Ta, Ba, P ve Ti anomalileri ile karakterize edilir.
Diger OAVB monojenetik bazaltlari toleyitik, gecisli ve hafif alkali olarak siniflanmaktadirlar.
Benzer uyumsuz element oranlarma ve ¢oklu element diyagramlarinda ayni negatif anomalilere
sahip olmalari bakimindan OAVB monojenetik bazaltlart CM ornekleriyle benzerlik sunarlar.
Bircok veri CM ve diger OAVB monojenetik bazaltlarmm zenginlesmis litosferik mantonun sig
derinliklerinden, yani granat icermeyen bir kaynaktan tiiredigini gostermektedir. Dekompresyon
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ergimesi Neojen-Kuvaterner boyunca bolgede etkili olan rotasyonel ve gerilmeli tektonik rejim
sonucunda gelismistir.

Daha genig bir perspektiften bakildiginda CM ve OAVB monojenetik bazaltlari tilketilmis Ba
iceriklerine sahip olmalart disinda Apuseni (Romanya) ve Big Pine (ABD) volkanikleri ile
benzerlikler gostermektedirler. Diisiik Ba icerigi OAVB volkanikleri icin yaygm bir ozelliktir ve
kabuksal kirlenme veya kaynak bilesimiyle ilgili olabilecegi diisiiniilmektedir. Gergekten de ¢oklu
clement desenleri, HFS ve ve diger uyumsuz element oranlart kabuksal kirlenmenin OAVB
monojenetik bazaltlarinin kokeninde 6nemli bir role sahip oldugunu gostermektedir.

Anahtar kelimeler: Oria Anadolu Volkanik Bolgesi, Ercives, maar, bazaltik andezit, litosferik
gerilme, kabuksal kirlenme
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Tendiirek volcano, located between the cities of Van and Agri, is one of the most important
eruption centers of collision-related volcanism in Eastern Anatolia during the Quaternary time. It is
a two-peaked shield volcano called Greater and Lesser Tendiirek respectively, each containing
craters at their tops. Tendiirek volcano covers a basal area of approximately 600 km?®. Our field and
laboratory studies on Tendiirek volcano and surroundings have revealed that there are nine
compositionally different lava types in and around that volcano: basalts, trachybasalts, basaltic-
trachyandesite, trachyandesite. trachyte, phonolite, phonotephrite, tephrite, and tephriphonolite.
Our preliminary K/Ar age determinations (conducted at RAS-IGEM; joint project #TUBITAK
108Y222) imply that the half a million year volcanic activity of Tendiirek volcano might have
occurred in three discrete stages divided by pose periods. The products of the first stage are
represented by 0.54 to 0.43 My old basaltic-trachyandesites and basalts. After a pose period of 200
Kyr, more alkaline trachybasaltic, phonolithic and tephritic lavas erupted around 0.2 Ma marking the
second stage. The third and final stage appears to have been subjected to the eruption of phonolites,
tephrites, trachyandesites from the Greater Tendiirek and finally trachytic lavas from the Lesser
Tediirek crater.

Results of our petrographic studies indicate that all the aforementioned lava types (i.e. trachytes,
trachyandesites, basaltic-trachyandesites, trachybasalts and basalts) are made up of a common
mincral assemblage which is basically represented by plagioclase, olivine and clinopyroxene
(xsanidine) phenocrysts. The same mineral assemblage has also been observed in tephrites,
phonolites and tephriphonolite although these rocks contain volumetrically lesser amount of
phenocrysts and more glassy groundmass in comparison with the abovementioned lithologies.

Key words: Tendiirek, Quaternary, K/Ar dates
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Kuvaterner Yash Tendiirek Volkanminin Volkanostratigrafisi ve Petrografisi,
Dogu Anadolu

Van ve Agri il smirlart iginde yer alan Tendiirek volkant, Dogu Anadolu’nun carpigma ile iliskili
volkanizmasmim Kuvaterner doneminde gelismis onemli merkezlerinden biridir yaklasik 600
km”lik alan kaplar. Biiyiik Tendiirek ve Kiigiik Tendiirek olmak iizere iki ana zirve ve kraterden
olusan Tendiirek kalkan volkani ve yakin ¢evresindeki lav diizeylerinde bugiine kadar yaptigimiz
saha ve laboratuar ¢alismalarinda bazalt, trakibazalt, bazaltik-trakiandezit, trakiandezit, trakit,
fonolit, fonotefrit, tefrit, tefrifonolit olmak tizere dokuz farkli lav tiirii ayut edilmistir.

Rus Bilimler Akademisi RAS-IGEM arastirmacilari ile ortaklasa yiiriitilen TUBITAK 108Y222
projesi kapsaminda elde edilen yeni K/Ar jeokronoloji ¢ahismalarinm ilk verileri, volkanin yaklasik
yarim milyon yillik aktivitesinin, suskuniuk donemleri ile boliinmiis ¢ belirgin evrede
gerceklesmis olabilecegini gostermektedir. Tendirek volkanizmasimin ilk evre triinlert 0.54 — 0.43
My yasli bazaltik trakiandezit ve bazalt ile temsil edilmistir. Yaklagik 200.000 yil aradan sonra,
0.2 My once trakibazalt, fonolit ve tefrit olmak tizere daha alkali karakterdeki lavlar piisktirmiistiir.
Bu aktivitenin ardindan 0.15 - 0.07 My o6nce ger¢eklesmis iigiincii ve son evrede fonolit, tefrit,
trakiandezit ve son olarak Kii¢iik Tendiirek kraterinden trakitik lavlar pliskiirerek volkan evrimini
tamamlamstir.

Petrografik cahismalarda trakit, trakiandezit, bazaltik-trakiandezit, trakibazalt ve bazalt 6rneklerinin
plajiyoklaz, olivin, klinopiroksen (+sanidin) fenokristalleri icerdikleri belirlenmistir. Tefrit, fonolit
ve terfifonolit gibi bazik karakterdeki kayaclarda ise aym mineral toplulugu gozlenmekte olup
fenokristal oranlari diger lavlara nazaran hacimsel olarak daha az, cam hamur ise daha fazladir.

Anahtar kelimeler: Tendiirek, Kuvaterner, K/Ar vaslari.
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One of the largest Cenozoic volcanic areas on the Eastern Anatolian High Plateau is located in the
north of Lake Van. We named it as “the Northern Van neovolcanic province”. It covers an area of
about 6000 km* and includes a scries of volcanic centers including Girekol, Aladag, Etrusk and
Meydan. We focused our research on eastern part of that province because it may contain the
earliest volcanic activity.

Our new K/Ar age determinations (conducted at RAS-IGEM: international joint project
#TUBITAK 108Y222) have revealed that the volcanism in the N of Lake Van initiated much
earlier (i.e. 15 Ma) than what is known before. It followed four stages of intense activity, cach
lasted 1-2 My but divided by long pose periods. These stages are as follows: (1) During the Middle
Miocene period (15.0-13.5 Ma), andesitic lavas and pyroclastics with a distinct subduction
signature erupted along a zone extending from S of the Tendurek volcano to Zilan Valley and
Delicay in the N and NE of the town of Ercis, basically from Mt Aladag. These are the oldest ages
obtained from the E Anatolian volcanic province so far. (2) During Late Miocene (10-9 Ma)
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volcanism restarted along the same belt, producing lavas ranging in composition from basalts,
trachybasalts to dacites. (3) After a 3.2 Myr pose, volcanism restarted during Pliocene (5.8-3.9 Ma)
with the eruption of basalts all over the region. Early-Pliocene basaltic flows formed a vast plateau
in the north of Etrusk volcano. The final phase of the Pliocene magmatic activity was marked by
the eruptions of trachytic, trachyandesitic, trachydacitic and rhyolitic lavas from the Etrusk volcano
(4.3 to 3.9 Ma), whose final stage was marked by a caldera collapse at around 3.7 Ma. (4)
Volcanism restarted at 1.0 Ma (in Quaternary) and lasted until 0.4 Ma with the eruption of basalts
and trachybasalts.

Key words: Middle Miocene, collision-related, volcanism, K/Ar.

Van Golii’niin Kuzeyindeki Neovolkanik Provensin Magmatik Evrimi, Dogu
Anadolu
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Dogu Anadolu Yiiksek Platosu iizerindeki Senozoik yash en genis volkanik alanlardan biri Van
Golii kuzeyinde bulunmaktadir. Bu alan, tarafimizca “Van Gélii Kuzeyi Neovolkanik Provensi”
olarak isimlendirilmistir. S6z konusu neovolkanik provens, 6000 km® civarinda bir alan kaplar ve
Aladag, Etrisk, Girekol ve Meydan gibi bir dizi volkani igerir. En erken volkanik aktiviteyi
icerdigi diistincesiyle aragtirmalarimiz bu provensin dogusuna odaklanmistir.

Yeni K/Ar jeokronolojik yas verileri (108Y222 nolu uluslararasi bir TUBITAK projesi kapsaminda
RAS-IGEM’de gergeklestirilmistir), Van Golii kuzeyindeki volkanizmanin 6nceden bilinenden cok
daha 6nce 15 My once basladigini gostermistir. Yeni bulgularimiz, volkanizmanin uzun suskunluk
donemleri ile boliinmiis dort evrede gerceklesmis oldugunu ortaya koymustur. Bu evreler sirastyla
soyle siralanabilirler: (1) Orta Miyosen’de (15.0-13.5 My 6nce) Tendiirek volkaninin giineyinden
Ercis K ve KD’unda yer alan Zilan vadisi ve Delicay’a kadar uzanan bir kusak boyunca genel
olarak Aladag volkanindan belirgin bir yitim bileseni igeren andezitik lavlar ve piroklastikler
puskiirmiistiir. Bu yaslar, D Anadolu Volkanik Provensinden simdiye kadar elde edilmis en eski
yas verileridir. (2) Yaklagik 3.5 My suskunluktan sonra volkanizma Ge¢ Miyosen’de (10-9 My
Once) aym kusak boyunca tekrar baslamis, bazalttan trakibazalt ve dasite uzanan bir bilesim
araliginda iiriin vermistir. (3) Volkanizma 3.2 My’lik ikinci bir suskunluk doneminden sonra
Pliyosen’de (5.8-3.9 My once) bazaltik laviarin puskiirmesiyle bolge ¢apinda yeniden baslamustr.
Erken Pliyosen yash bazaltik lavlar Etriisk volkani kuzeyinde genis platolar olusturmustur.
Pliyosen, ayrica Etriisk volkanindan trakitik, trakiandezitik, trakidasitik ve riyolitik lavlarin
merkezi piiskiirmelerle ¢ikmasina, ve ardindan 3.7 My 6nce en son evrede bir kaldera ¢cokmesine
sahne olmustur. (4) Uzun bir suskunluktan sonra volkanizma 1 My once (Kuvaterner’de) tekrar
baslamis ve 0.4 My 6nceye kadar bazalt ve trakibazaltlarm puskiirmesi ile hiikiim stirmiistiir.

Anahtar kelimeler: Orta Miyosen, carpisma-kokenli, volkanizma, K/Ar.
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Gemological Potentials of East Azerbaijan Province, NW of Iran
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Beside of different mineral deposits (Au, Cu, Pb, Fe, Al ...), North-West of Iran has much precious
gems potential. According to endurance of various orogenic, tectono-magmatic and metamorphic
events, there has one of the complex geological zones in Middle East region. These different
processes caused to existence of different semi-precious gems in East Azerbaijan Province. More
than 11 gem-minerals and 5 gem-stones are reported by this paper authors from studied area. In this
research, reported gems are classified by their origins.

Sedimentogenic Gems: According to spreading of Cenozoic sedimentary basins and sedimentation
processes, various aragonites, precious fire-yellow opals, and Tripoli formations are observable in
studied area.

Magmatogenic Gems: Following of magmatic events, existence of widespread hydrothermal
activities are observable. These events are effective for silica family gem mineralization in this
case. Various blue, red, black, green and yellow agates, particularly in Miyaneh area. (SE of
studied area). Some of these agates are comparable with Eskishehir blue agate in Turkey. Other
parts of this group like as amethyst, rose quartz, smoky quartz, citrine, milky quartz, rock crystal,
and red jasper are consists of many mineralizations in Ahar and Miyaneh areas. Beside of silica
family, malachite-azurite-crisocolla is observable into oxidized zones of various hydrothermal
copper mineralizations. There are big masses of mentioned gems in Ahar-Qara-Dag copper
metallogenic zone, and Miyaneh region. Finally olivaeous epidote family group can be intruded as
a metasomatic mineral wihich formed in any propilitic hydrothermal alteration zones.
Metamorphogenic Gmes: They have contact metamorphic and skarn origin. Garnets and epidotes
are the most important gems in skarn zones of studie area.

Placer Gems: placers are the main sources for gem minerals in the world. There are some eu-hedral
pyroxene (augite-egerine) placers in Islamy Peninsula of Urmia Lake. Their regular shapes and
beautiful colors are benefit for substitute gem productions.

Key words: agate, chrisocolla, gem, hydrothermal, East Azerbaijan, Iran
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The central fragment of the Sakarya continent is located in the north of the izmir-Ankara suture
zone (IASZ). In the Central Sakarya basin, yields of two diverse mineralizations come into surface
in the Stindiken mountains and vicinity in the southern of the Mayislar-Sar icakaya (Eskisehir)
region. These yields were filled into a multi-branched shear zone lying thr ough the Sakarya valley,
which was run as the parallel to the Tuzakli-Giimele overtrust striking E-W to the North.
The first phase of magmagenetic mineralization produced depositions of metallic ores by supplying
a precipitation of various epithermal solutions at the contact between limestones and ser pentinites.
Consequently, gold, pyrite, chalcopyrite, sphalerite, galena, antimony and manganese ores as well
as quartz gangue were deposited in a pronounced zone.
The second phase of magmagenetic mineralization produced deposition of mainly gemstone blue
chalcedonies in the silicified sandstones of the sedimentary sequence and at the contact to
limestones. In addition, there are also violet chalcedony, chert, jasper, chrysoprase, agate nodules
and perlitic formations in the area.
In this study, some characteristic features relating to formation conditions of the blue chalcedonies
are detected and interpreted. Geochemical data of this study reveals that the silicic acid (HiSiO,)
necessary for blue chalcedony tormanon is mobilized from the washing of the underlying granitoid.
T hc blue chalcedonies have high 3'°0 values even if there are present a narrow range of 2.6%¢ in
3" *Obiue o Icedony Detween maximum (+30.8%0) and minimum (+28. 2%o0) isotopic values. Small
variations in the oxygen isotope ratios of blue chalcedonies reveal that chalcedony formation in the
region occurs with chemically controlled self-organization from a noncrystalline initially
homogenous gel precursor and under non-equilibrium environmental conditions. In addition,
lacking of cuhedral (automorphic) crystalline quartz centres like a geode shape in the blue
chalcedonies is attributed to stability in the degree of silicic acid saturation of the silica mineral-
bearing dissolutions.
The blue Saricakaya chalcedonies is not a pure chalcedony as strictly defined according to
polarizing and scanning electron microscopic images, but also contains other silica forms including
flint and Lhut

Key words: Hydrothermal magmagenetic mineralization, Gemstone blue chalcedony, Metallic
ores, Siindiken Mountains, Mayislar-Saricakaya (Eskisehir)
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