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Kars ili sinirlarinda, Sartkamis’in dogusunda yer alan ve Denizgdlii, Kétek, Akkoz ve Hamam-
11 kdylerini kapsayan alan, Erzurum-Kars Volkanik Platosu (EKVP) olarak bilinen Senozoik
yasl bilyiik bir volkanik platonun gilineyinin bir boliimiini kapsar. S6z konusu volkanik plato,
Arap ve Avrasya kitalarinin ~15 milyon y1l nce garpigsmalarina bagli jeodinamik degisimlerin
bir sonucu olarak yayginca gelismis bir volkanizmanin tiriiniidiir.

Deniz seviyesinden ortalama 2000 m yiiksekte yer alan Erzurum-Kars Volkanik Platosu, yak-
lasik Batidan Doguya akan Aras nehri tarafindan 1 km’ye yakin derinlikte bir vadi seklinde
yartlmistir. Bu vadinin yamaglarinda Dogu Anadolu’nun en iyi volkano-stratigrafik kesitlerin-
den biri yiizeylenmektedir. Vadinin tabaninda ve dolayisiyla platonun temelinde Dogu Anado-
lu Yigisim Karmasigi adli melanj yer almakta, onun iizerine sirasiyla Ust Kretase, Eosen ve
Oligo-Miyosen yasli sedimenter birimler uyumsuz olarak gelmektedir. Aras Nehri vadisinde
yiizeylenen EKVP, baslica andezitik-dasitik bilesimli afirik lavlar ve asidik karakterde ignim-
birit, ve tiiflerin ardalanmasindan olusur ve SiO, nin artmasiyla perlit ve obsidiyen diizeyleri
de icerir. Ayrica piroklastik yagis ve surge lirlinii pomza diizeylerine de rastlanir. Platoyu olus-
turan orta¢ lavlar, volkanik cam bir hamur iginde plajioklas ve orto/klino piroksen fenokris-
tallerinden olusur. Caligma alaninin kuzeybatisinda, Hamamli kdyii civarinda bulunan 19x13
km yayilimli, bu bdlgede platonun olusumu ile muhtemel es yash asinmig bir stratovolkan
bulunmaktadir. Bu volkan, bantli riyolitik lav, tif, ignimbirit ve perlit-obsidyen ardalanmala-
rindan olugmakta ve kalin istifler olusturmaktadir. Lavlarinda hakim doku vitrofirik ve hiya-
lopilitik olup, baslica plajioklas, K-feldspat, kuvars ve az olarak piroksen, amfibol mineralleri
icermektedir.

EKVP’nin Sehitemin ve Karaboncuk koyleri arasindaki boliimii {izerinde yataya yakin bir
dokanakla uyumsuz olarak Aladag volkanik sistemine ait birimler oturmaktadir. 3000 m yiik-
seklige kadar ulasan, kuzeye agik at nali seklinde bir krater igeren ve ~230 km?*’lik yaklagik
dairesel bir taban alanina sahip olan kismen asinmig Aladag volkanik sisteminin en biiyiik
volkani olan Biiyiik Aladag stratovolkaninin biiylik boliimi ortag lavlar ile temsil edilir. Biiyiik
Aladag volkaninin yamaglarinda daha kii¢iik ¢ikis konisi ve domlar bulunmaktadir. Bunlardan
en biiytigii, kuzeybatisindaki ~9x5 km’lik eliptik ve yayvan bir koni olan Kiigiik Aladag vol-
kanidir. Volkanin giiney yamaci ve eteklerinde ise Odalar dasit domlar1 yer alir. Aladag lavlari,
stratigrafik, mineralojik, dokusal ve cografi iligkilerine gore dort alt gruba ayrilmaktadir: (1)
Biiyiik Aladag’mm EKVP’nin hemen iizerine gelen andezitten ve dasitten olusan en yasl lav-
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lar1, porfirik, vitrofirik dokular gosterirler, baslica kisa-kiit, yar1 6zsekilli prizmatik plajioklas,
yaygin orto piroksen ve daha az oranda klinopiroksen fenokristallerinden olusurlar. Bu lavlar
“tipik Aladag lavlar1” olarak tanimlanmaktadar. (2) ikinci ve daha geng lav tiirii, andezitik-da-
sitik nitelikte, bazilart amfibol ksenokristalleri i¢eren, ¢ogunlukla plajioklas, piroksenlerden
olusan ve porfirik vitrofirik doku gosteren genis alan kaplayan lavlardir. (3) Biiylik Aladag vol-
kaninin kuzeybati etekleri yirmiye yakin lavdan olusmustur. Bu lavlar afirik ve muhtemelen
andezitik-dasitik karakterdedir. Mikrolitik dokuya sahip olup, plajioklas ve ¢cogunlukla orto
piroksen, daha az ise klinopiroksen minerallerini icermektedirler. (4) Biiyiik Aladag volkani-
nin kuzeybatisinda yer alan Kiigiik Aladag’in lavlari, afirik ve bazaltik andezit bilesimlidir-
ler. Bunlar mikrolitik doku sergiler ve plajioklas-klinopiroksen minerallerini igerirler. Bunlar
Biiytik Aladag’a ait lavlar1 genis alanlarda ortmektedirler. Kuzeyde, Pasli beldesi dolayinda
yiizeylenen Kars platosunun giiney kenarini olusturan Pliyosen yash geng lavlar, arazideki en
geng volkanik birimlerdir. Bunlar bazaltik bilesimlidirler, porfirik doku sunarlar, baslica plaji-
oklas ve yayginca klinopiroksen ve yer yer olivin fenokristalleri igerirler.

Ana elemet oksitleri ve iz elementler agisindan degerlendirildiklerinde ¢alisma alanindaki bii-
tiin volkanik birimler, belirgin bir dalma-batma bileseni igerirler ve kalk-alkali karakter sunar-
lar. Petrografik ¢alismalarimizda, lavlarin ¢ogunda magma karisimi islemini belgeleyen mi-
neral dokularina rastlanmistir. Petrolojik model ¢aligmalarimiz, Aladag volkanik sistemine ait
lavlarin geldikleri magma odasindaki magmanin kendi primitif bazaltik magmasi tarafindan
periyodik olarak tazelendigine isaret etmektedir. Fraksiyonel kristallenme prosesi sirasinda
plajioklas tiim magma serilerinde kristallenmistir ancak amfibol kiigiik bir lav serisi ile sinirlt
kalmustir. K-feldispat kristallenmesi ise evrimlesmis lavlarin magma odasi evrimi siireci ile
sinirli kalmistir. DePaolo (1981) ve Aitcheson ve Forrest (1994) {in esitlikleri kullanilarak ya-
pilan asimilasyon modellemelerinde, ¢alisma alninin evrimlesmis lavlarinda fraksiyonel kris-
tallenmeye kabuk asimilasyonunun da eslik ettigi (AFC) ve bunun 6nemli bir proses oldugu
anlasilmistir. Ancak asimilasyon, daha bazik bilesimli diger volkanik birimler i¢in ¢ok daha
diistik oranlarda kalmustir.

Anahtar Kelimeler: Erzurum-Kars Volkanik Platosu, Kitasal Carpisma, Magma Odast Pro-
sesleri, Fraksiyonel Kristallenme, AFC, Magma Karisimi, Magma Tazelenmesi.
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ABSTRACT

The area including the villages Denizgélii, Kotek, Akkoz and Hamamli is located on the sout-
hern edge of the Erzurum-Kars Volcanic Plateau (EKVP). This volcanic plateau is known to
have formed by the collision between the Eurasia and Arabian continents almost 15 Ma ago.

The EKVP lies over 2000 m above the sea level and is cut by the Aras river valley that flows ap-
proximately from the west to the east. On the walls of the valley, one of the best volcano-stra-
tigraphic transects of Eastern Anatolia is exposed. The basement of this valley and plateau
consists of the Eastern Anatolia Accretionary Complex which is unconformably overlain by
the Upper Cretaceous, Eocene and Oligo-Miocene sedimentary sequences. The EKVP, expo-
sed in Aras Valley, is composed mainly of aphyric andesitic-dacitic lavas, acidic ignimbrites
and tuff. With the increase of SiO,, perlite and obsidian accompany the pyroclastics. Pumice
layers and lenses related to pyroclastic fall and surge processes are also widespread in the
plateau sequence. The intermediate plateau forming lavas consist mainly of plagioclase and
ortho/clino pyroxene phenocrysts set in volcanic glass. In the northwest of the study area, an
eroded stratovolcano probably coeval with the plateau, with a NNE-SSW extending ellipsoidal
shape (19x13 km) is present around the Hamamli village. The aforementioned volcano con-
sists of a thick sequence of rhyolitic lavas, tuffs, ignimbrites and perlite-obsidian. Vitrophyric
and hyalopilitic textures are dominant in these volcanites, which are made up mainly of plagi-
oclase, K-feldspar, quartz with minor amounts of pyroxene and amphibole crystals.

The Aladag volcanic system unconformably overlies the plateau sequence with a subhorizon-
tal contact between the villages of Sehitemin and Karaboncuk. The largest volcanic edifice of
the Aladag volcanic system, namely the Greater Aladag stratovolcano reaches up to 3000 m
height and includes a horseshoe-shaped crater open to the North. It is partially eroded with
a circular footprint area of 230 km’. The Aladag volcanic system is composed basically of
intermediate lavas. Small volcanic cones and domes sit on the flanks of the Greater Aladag
volcano. The largest of them is Lesser Aladag volcano with an elliptical and shield cone of
9x5 km, which is located in the northwest of the Greater Aladag. On the southern slope of the
Greater Aladag volcano, dacitic lava domes called the Odalar dacite are present. The Aladag
lavas are divided into four sub-groups on the basis of their stratigraphic positions, mineral
assemblages, textural properties and geographical positions. (1) The oldest lavas of the Gre-
ater Aladag stratovolcano, which are composed of andesitic-dacitic composition, overlie the
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EKVP. They display porphric, vitrophyric, hyalopilitic textures and contain short, prismatic,
subhedral plagioclase and orthopyroxene and lesser amounts of clinopyroxene phenocrysts.
These lavas are described as “typical The Aladag lavas™. (2) The second and younger lavas
are andesitic to dacitic in composition. They consist of plagioclase and pyroxene phenocrysts
with occasional amphibole xenocrysts. They show porphyric vitrophyric texture and cover
large areas. (3) On the northwestern flank of the Greater Aladag, about twenty lava flows
are exposed. These aphyric lavas consist of plagioclase and orthopyroxene phenocrysts with
lesser amount of clinopyroxenes and show microlithic textures. (4) The lavas of the Lesser
Aladag, located in the northwest of the Greater Aladag volcano, are aphyric in texture and
basaltic andesitic in composition. They exhibit microlithic textures and include plagioclase
and clinopyroxene phenocrysts. They cover the lavas of the Greater Aladag on a large area.

In the northeast around the town of Pasli, Upper Pliocene lavas exposed on the southern edge
of the Kars plateau are the youngest volcanic units in the study area. They are basaltic in com-
position displaying porphyritic textures. They are composed of plagioclase and clinopyroxene
phenocrysts.

All the volcanic products in the study area are calc-alkaline in character with a clear subdu-
ction signature. In our petrographic studies, most of the lavas show mineral textures chara-
cteristic for magma mixing processes. Results of our petrological modelling studies indicate
that the magmas that fed the Aladag magmatic system were evolved in a chamber which was
periodically replenished by fresh and almost primitive basaltic magma. During the fractiona-
tion process, plagioclase crystallized throughout the magmatic evolution in all magma series,
but amphibole was limited to a subset of lavas. K-feldspar crystallized only from the evolved
magmas. Our assimilation models using DePaolo (1981) and Aitcheson and Forrest (1994)
equations indicate that assimilation accompanied with fractional crystallization (AFC) pro-
cess was an important process in magma chamber evolution of the evolved lavas in the study
area. However, AFC remained negligible during the magma chamber evolution of the basic
volcanic units.

Keywords: Erzurum-Kars Volcanic Plateau (EKVP), Continental Collision, Magma Chamber
Process, FC, AFC, Magma Mixing, Replenishment
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