70. Tiirkiye Jeoloji Kurultay: Bildiri Ozleri 10-14 Nisan/April 2017 Abstracts of the 70" Geological Congress of Turkey

AFYON — SANDIKLI (AS ALKALEN PORFIRI BAKIR-ALTIN
CEVHERLESMESININ ALTERASYON VE MAGMATIZMA
ILE OLAN UZAY-ZAMAN ILIiSKiSi

Safak Utku Sénmez?, Ilkay Kuscu®
“Mugla Sitkt Kogman Universitesi, Jeoloji Miihendisligi Béliimii, TR-48000 Kétekli/Mugla
(sfksnmz.ss@gmail.com)

0z

Afyon-Sandikli (AS) cevherlesmesi, Bati Anadolu’da Ge¢ Miyosen magmatizmasi sonucu
olusmus bir alkalen porfiri Cu-Au cevherlesmesidir. Bu ¢aligma, cevherlesmelerin bulundugu
yaklasik Skm?’lik bolgedeki litolojik birimlerin ve alterasyon zonlarinin zaman-mekan bir-
likteliklerini belirlemek ve alterasyon modelini ortaya koymak i¢in yapilmigtir. Cevherles-
meler feldispat porfiri monzonit, feldispat porfiri latit, K-feldispat siyenit, latit porfiri, trakit,
trakitik dayk, mikromonzonit porfiri dayk, proklastik kayaglar ve lav akintilar ile hidroter-
mal breslerin bulundugu bir alanda gézlenmektedir. Bolgedeki en yash kayag feldispat porfiri
monzonit olup feldispat porfiri latit, K-feldispat siyenit, latit porfiri, trakit, trakitik dayk ve
mikromonzonit porfiri dayk tarafindan kesilir. Bolgedeki Cu-Au cevherlesmesini igeren bu
kayag, bolgedeki tiim alterasyonlardan etkilenmistir. K-feldispat siyenit bolgede baskin olarak
gozlemlenen ikinci kayag birimidir. Trakit tarafindan kesilen bu kayag latit porifiri ile es yasli-
dir. Birim bolgedeki tiim alterasyonlardan etkilenmistir. Ancak, kayacin en dnemli 6zelligi iri
K-feldispat mineralleri igermesidir. Trakitik dayk bolgede kuzey ve giiney bolgelerde yiizlek
verir. Bu birim mikromonzonit porfiri dayki tarafindan kesilir. Bélgede gézlemlenen en geng
birim kuzey-giiney dogrultulu mikromonzonit porfiri dayktir. Cevherlesme sonrasi gelisen bu
birimde alterasyon gozlemlenmemistir.

Bu kayaglar farkli derecelerde alterasyona ugramistir. Bu alterasyonlarin tanimlanmasi ve zon-
larin belirlenmesi i¢in 299 kaya¢ numunesi toplanmig ve kil alterasyonuna ugramis kayaclar
taginir XRD cihaziyla (terraspec), diger alterasyonlarin gozlendigi kayaglar ise petrografik
yontemlerle analiz edilmistir. Bu analizler ve kayaclarin icerdikleri baskin alterasyon minera-
lojisine gore yapilan siniflama, bolgedeki alterasyonlarin potasik, propilitik, fillik ve ileri arji-
lik alterasyonlar oldugunu ortaya koymaktadir. Potasik alterasyon baskin olarak ikincil biyotit
olusumlari ile temsil edilmektedir. Potasik alterasyona ugramis bazi bolgelerin tizerinde fillik
alterasyon gelismistir. Fillik alterasyona ugramis bolgelerde yogun serizitlesmeler ile birlikte
kuvars ve pirit gézlemlenmistir. Serizit baskin olarak muskovit ve illitik muskovit bilesimli
mikalardan olusur. Ayrica, paragonit ve fengit de terraspec analizlerinde tespit edilen diger mi-
nerallerdir. Petrografik calismalar, propilitik alterasyonun klorit ve epidot bakimimdan zengin
oldugunu gostermekte olup bu alterasyon calisma alaninin kuzey ve giiney bolgelerinde harita-
lanmigtir. Bunlara ek olarak, ¢aligma alaninin bati kesimlerinde ve 6zellikle hidrotermal bres-
ler icinde turmalin olusumlar1 gézlemlenmekte olup turmalin hem kayag igerisinde ince taneli
kristaller, hem de damar ve bres ¢cimentosu olmak iizere farkli formlarda gézlemlenmistir. fleri
arjilik alterasyona ugramis bolgelerde baskin olarak alunit, kaolen ve dikit; cevherlesmenin
bulundugu potasik alterasyonun {ist bolgelerinde ise pirofillit belirlenmigtir

Cevherlesme sadece potasik alterasyonda ve baskin bir gekilde fillik alterasyona has stokvork
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damarlarinin yogunlastigi kesimlerde gozlenmektedir. Kalkozin, kalkopirit ve tetrahedrit? po-
tasik alterasyonda bulunan temel bakir mineralleridir. Bu minerallere ayrica pirit de eslik eder.
Molibden bu alterasyonda bulunan diger 6nemli cevher mineralidir ve pirit minerali tarafindan
ornatilir.

Magmatizma ve alterasyonun olusum yasi, cevherlesme sonrasi gelisen taze magmatik kayag-
lardan ayiklanmis olan zircon U-Pb SHRIMP ve ileri arjilik zonlardaki alunit kristallerinden
Ar-Ar jeokronolojik analiz yontemleriyle belirlenmistir. U-Pb SHRIMP jeokronolojik analizi
sonucunda cevherlesme sonrasi gelisen mikromonzonit porfiri daykinin yasi 10.9+0.089 My
olarak tespit edilmistir. Cevherlesmeyi ve potasik alterasyonlar1 barindiran feldispat porfiri
monzonitin yasi ise 10.5-12.5 My olarak belirlenmistir. Alterasyonlarin zamanlamasi igin ya-
pilan Ar-Ar analizi, ileri arjilik alterasyonun yasmin 11.2+0.5 My oldugunu ortaya koymak-
tadir. Bu yas verileri, porfiri Cu sistemlerinde hem potasik hem de ileri arjilik alterasyonlarin
ayni1 akiskan tarafindan olusturulan derin ve sig alterasyonlar oldugu; cevherlesmenin ise AS
bolgesinde potasik zon iginde gelistigi gz Oniine alindiginda cevherlesme ve potasik alteras-
yonun da yaginin 11.2+0.5 My olmasi gerektigi diistiniilmektedir. Ancak, cevherlesmelerin
gercek yasi i¢in molibden tizerine yapilacak Re-Os jeokronolojisi yapilmadikga bu sonug spe-
kiilatif kalacaktir.

Anahtar Kelimeler: porfiri, bakir - altin, potasik alterasyon, hidrotermal alterasyon, Sandikli,
Afyon
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ABSTRACT

The AS (Afyon-Sandikli) porphyry Cu-Au deposits is one of the alkalic porphyry systems for-
med by Late Miocene magmatism in Western Anatolia. In order to identify the spatial and
temporal association between the timing and emplacement of precursor intrusions and alte-
ration-mineralization, mineralized area of approximately 5km’> was mapped. The mineraliza-
tion is located within a magmatic suite consisting of feldspar porphyry monzonite, feldspar
porphyry latite, K-feldspar syenite, latite porphyry, trachyte, trachytic dike, micromonzonite
porphyry dike, pyroclastic rocks and lava flows, and hydrothermal breccia. Feldspar porph-
yry monzonite is the oldest intrusive phase in the prospect and it is cut by K-feldspar syenite,
latite porphyry, trachyte, trachytic dike and micromonzonite porphyry dike. This unit is host
to the Cu-Au mineralization and has been subjected to all alterations mapped in the prospect.
K-feldspar syenite is the second major intrusive phase in the prospect. It is cut by trachyte
and syn-plutonic latite porphyry. It was also subjected to all hydrothermal alterations in the
prospect. This rock is characterized by presence of K-feldspar megacrystals. Trachytic dike is
exposed northern and southern parts of the prospect. This unit is cut by micromonzonite porp-
hyry dike. North-south trending micromonzonite porphyry dikes occur as linear post-mineral
dikes in the prospect.

The intrusive rocks have been subjected to varying degrees of hydrothermal alterations. For
identification of alteration zones, 299 rock samples have been collected from the surface expo-
sures, and portable XRD device (terraspec) and petrographic analyses have been conducted to
identify the clay fraction of the argillic alterations, and non-clay alteration, respectively. The
analyses and classification of the predominant major mineral assemblages in different rocks
reveals that the potassic, phyllic, propyllitic and advanced argillic alterations are the main
alteration types in the prospect. The potassic alteration consists primarily of hydrothermal bi-
otite. The potassic alteration was partly overprinted by sericitic alteration. Phyllic alteration
is mainly represented by sericite. Additionally, quartz and pyrite accompany the sericite. The
dominant sericitic minerals are muscovite and illitic muscovite. Besides, terraspec analyses
also enabled the identification of paragonite and phengite in the phyllic alteration. Chlorite
and epidote was identified as dominant mineral pair within propylitic alteration, and this
forms the dominant alteration mapped at the northern and southern part of the deposit. Addi-
tionally, tourmaline that forms discrete fine grained crystals, veins, and as breccia cement was
identified at western part of the ore body. The predominant mineral assemblages within the
advanced argillic alteration, are alunite, kaolinite and dickite. Besides, pyrophyllite has also
been defined at the levels above of the potassic alteration.
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Mineralization is observed only in the potassic alteration and partly within the levels in where
stockwork veins predominate at the phyllic alteration. Chalcocite, chalcopyrite and tetrahed-
rite? are common copper-bearing minerals in the potassic alteration. These minerals are also
accompanied by pyrite. Molybdenite is another ore mineral that doesn t reach to ore grade in
the potassic alteration, and is replaced by pyrite.

The timing of magmatism and alteration has been obtained by U-Pb SHRIMP and Ar-Ar
analyses of zircons and alunite mineral separates from fresh and altered rocks, respectively.
The U-Pb SHRIMP analyses showed that the post-mineral intrusive phase has an age of
10.9+0.089 Ma, whereas the host monzonitic rocks yielded an age range between 10.5-12.5
Ma. The Ar-Ar geochronological measurements indicate that timing of hydrothermal event is
11.2 £ 0.5 Ma. The fact that both potassic and advanced argillic alterations are the results
of same hydrothermal solutions formed at deeper and shallower depths, respectively, and
the considering the mineralization at AS prospect is hosted by potassic alteration, suggest
that the mineralization and potassic alteration age is 11.2+0.5 Ma. However, this age of the
mineralization is the speculative, unless the real age of mineralization can be revealed Re-Os
geochronology to be conducted on molybdenite.

Keywords: porphyry, copper - gold, potassic alteration, hydrothermal alteration, Sandikl,

Afyon.
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