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Balcilar (Lapseki-Canakkale) galenit-barit yatagi Biga Yarimadasinin kuzey kesiminde gozlenen ¢ok
sayidaki damar tipi kursun-ginko-barit cevherlesmelerinden birisidir. Bu ¢aligmada yoredeki galenit-
barit cevherlesmelerinin jeolojisi, mineralojik bilesimi, yapisal ve dokusal 6zellikleri ile barit, kuvars
ve sfalerit kristallerindeki sivi kapanimlarin mikrotermometrik &zellikleri ve izotop jeokimyasi
incelemeleri ile cevherlesmeleri olusturan ¢ozeltilerin kdkeni belirlenmeye ¢aligilmistir,

Inceleme alaninda yiizeyleyen birimler Eosen yasli Akgaalan andeziti, Oligosen yashi Adadag
piroklastikleri, Miyosen yasli Dededag dasiti, Pliyo-Kuvaterner yashh Karadmerler bazalti ve
Kuvaterner yasl aliivyonlar seklinde ayrilmislardir.

Balcilar galenit-barit cevherlesmesi, Balcilar Koyii’niin KB’sinda Eosen yasli Akgaalan andeziti
icinde, K55-80B/55-65 KD dogrultulu damarlar seklinde gézlenmektedir. Damarlarin kalinliklar1 40-
100 cm arasinda degismektedir. Cevherlesmelerde barit, kuvars ve galenit hakim mineraller olup
sfalerit, pirit, kalkopirit, kovellin ve markazit gibi mineraller az miktarda bilesime katilmaktadir. Bu
minerallerden baritler 6zsekilli ve yar1 Ozsekilli, iri kristaller halinde olup erken evreyi temsil
etmektedir. Galenit, sfalerit, kalkopirit, pirit, fahlerz, markazit ve kovellin gibi cevher mineralleri
baritler arasi1 bosluklarda ikinci bir evrede olusmuslardir. En son evrede ise kiiciik kristalli barit ve
kuvarslar olusmustur. Erken evre baritleri iri kristalli ve breslesmis olmalari, ge¢ evre baritleri ise
cubuksu kristaller halinde ve breslesmemis olmalari ile birbirlerinden ayrilmaktadirlar.

S1vi kapanim incelemeleri, yoredeki cevher damarlarin1 temsil edecek sekilde alinmig 6rneklerden
hazirlanmus iki yiizli parlatilmis ince kesitler iizerinde yapilmistir. Bu kesitlerdeki barit kristallerinde
¢ok sayida ve degisik boyutlarda sivi kapanimlari, kuvars kristallerinde ise ¢ok az sayida kiiciik
boyutlu sivi kapanimlar1 gézlenmistir. Incelenen kapamimlar; (i) Barit kristalleri igindeki birincil
kapanimlar, (ii) Barit kristalleri igindeki ikincil kapanimlar, (iii) Sfaleritler igindeki birincil
kapanimlar, (iv) Kuvars kristalleri igindeki birincil kapanimlar ve (v) Kuvars kristalleri igindeki ikincil
kapanimlar seklinde ayrilmiglardir. Baritlerdeki birincil kapanimlarin barit kristallerini olusturan
cozeltileri, ikincil kapanimlarin ise baritlerden daha sonra olusmus siilfiirli mineralleri olusturan
¢ozeltileri temsil ettikleri kabul edilmistir. Kuvars kristalleri i¢indeki birincil kapanimlarin kuvars
kristallerini olusturan ¢dzeltileri, ikincil kapanimlarin ise kuvarslarin olusumundan sonra ortamdaki
hidrotermal ¢ozeltileri temsil ettigi kabul edilmistir.

Barit, sfalerit ve kuvarslarda olgiilen ilk buz (Tgv) buz erime sicakligi degerleri; hidrotermal
cozeltilerin NaCl, CaCl, ve MgCl, gibi tuzlar icerdigini gostermektedir. Baritlerdeki birincil
kapanimlara ait Ticz degerleri; -14,4°C ile -16,70°C araliginda degismekte olup (ort.=-15,63°C),
baritlerin olustuklar1 evredeki hidrotermal c¢ozeltilerin tuzluluklarmin = %19,16 (NaCl esdegeri)
olduguna isaret etmektedir. Sfaleritlerdeki birincil kapanimlara ait Tice degerleri; -15,20°C ile -27,10°
C araliginda (ort.=-19,26°C) degismekte ve siilfiirlii minerallerin olustugu evrede tuzlulugun % 21,87
(NaCl esdegeri)’lere kadar ciktigim1 gostermektedir. Kuvarslardaki birincil kapanimlara ait Tice
degerleri ise -10,10°C ile -20,40°C araliginda (ort.= -14,99°C) degismekte olup kuvarslarin olustugu
evredeki hidrotermal ¢dozeltilerin tuzluluklart 918,62 (NaCl esdegeri) olarak hesaplanmistir.
Kuvarslarin olusumundan sonra, en son evredeki hidrotermal ¢ozeltilerin tuzluluklari ise oldukca
diisiik olup %8,30 (NaCl esdegeri)’lara kadar inmektedir.



Homojenlesme sicakligi (Ty) degerlerinden; baritlerin olusumu sirasinda ¢ozeltilerin sicakliklarinin
(135,0 ile 198,10 araliginda) ortalama 167,58°C oldugu ve siilflirlii minerallerin olusumu sirasinda ise
sicakligm (114,7 ile 277,10°C araliginda) 200,69°C’ye kadar yiikseldigi goriilmiistiir. Kuvarslarin
olusumu sirasinda sicaklik (111,0 ile 246,8°C araliginda, ortalama 174,67°C) bir miktar diismiis ve en
son evrede ise (71,20 ile 174,20°C araliginda)126,73 °C’ye kadar inmistir.

Oksijen ve hidrojen izotoplari jeokimyasi incelemelerinde, & '*O degerlerinin -6.95 ile -0.23 /oo (V-
SMOW) arasinda degistigi, analiz igin yeterli miktarda su i¢eren tek 6rnekte Glgiilen & D degeri ise
-50.0 % (V-SMOW)  oldugu belirlenmistir. Analiz sonuglari, 8"0-8 D diyagrami {izerine
yerlestirildiginde, hidrotermal ¢d&zeltilerin  meteorik kokenli su alanmna yakin bir yerde
konumlandiklart goriilmekte ve bu durum, cevher olusumunda meteorik kokenli hidrotermal

¢oOzeltilerin etkili oldugunu gostermektedir.

Sivi kapanimi ve izotop jeokimyasi incelemelerinden; Balcilar kursunlu barit cevherlesmelerini
olusturan hidrotermal ¢ozeltilerin meteorik kokenli sular oldugu, tuzluluklarinin ve sicakliklarinin
baritlerin olusumu sirasindaki erken evrede diisiik, siilfiirlii minerallerin olusumu sirasinda yiiksek,
kuvarslarin olustugu ge¢ evrede diisiik, en son evrede ise ¢ok diistiigii sonucu ¢ikarilmaktadir.
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ABSTRACT

Balcilar (Canakkale) galena-barite veins are the typical examples of the vein type lead-zinc-
barite deposits occurred in the northern section of Biga Peninsula. This study deals with the geology,
mineralogical composition, structural - textural features and microthermometric characteristics of the
fluid inclusions occured in the barite, quartz and sphalerite crystals and isotope geochemistry of the
galena-barite veins occured within the area.

The outcropped lithologic units in the investigated area are distinguished as; Eocene Akgaalan
andesite, Oligocene Adadagi pyroclastics, Miocene Dededag dacite, Plio-Quaternary Karaomerler
basalt and Quaternary alluvium.

Balcilar galena-barite veins occured along the faults developped in the Eocene Akgaalan
andesite. The direction and dips of the veins are N55-80W/55-65 NE. The thickness of the ore veins
change between 40 and 100 cm. Barite, quartz and galena are the main minerals and they are
accompained by minor amounts of sphalerite, pyrite, chalcopyrite, covelline and marcasite. Barites are
crystallized in two different stages. The barites of the early stage are euhedral and suphedral large
crystals. Galena, sphalerite, chalcopyrite, pyrite, marcasite and covelline occured in the blanks
between barite crystals. Late stage barites occured as small and unbrecciated crystals and accompained
minor amount of quartz.

Fluid inclusion studies were carried out on the polished thin sections prepared from the
representative samples of ore veins. Barites crystals of the early stage contain a large number of fluid
inclusions with various sizes while quartz crystals are poor in fluid inclusions and they are smaller in
size. Investigated inclusions were classified as; i. primary inclusions in barite crystals, ii. secondary
inclusions in barite crystals, iii primary inclusions in sphalerite crystals, iv. primary inclusions in
quartz crystals, v. secondary inclusions in quartz crystals. It was assumed that primary and secondary
inclusions represented the barite forming-fluid in the early mineralisation episode and the sulfide
forming fluid in the later mineralization episode, respectively. Primary inclusions in quartz represent
the quartz forming-fluid whereas the secondary inclusions represent the later episode hydrothermal
solutions after quartz occurences.

Trm values of barites, sphalerite and quartz indicate the presence of NaCl, CaCl, and MgCl,
types of salts in the mineralizing hydrothermal fluid. T\cz values of the primary inclusions in barite
crystals range from -14,4°C to -16,70°C (average= -15,63°C) which indicate that the salinity of the
fluid is about 19,16% as NaCl equivalent during the barite formation period. Ticz values of the
primary inclusions in sphalerite crystals range from -15,20°C to -27,10°C (average= -19,26°C) which
indicate that the salinity of the fluid is about 21,87% as NaCl equivalent during the sulfide formation
period. Ticg values of the primary inclusions in quartz crystals range from -10,10 °C to -20,40°C
(average= -14,99°C) which indicate that the salinity of the fluid is about 18,62% as NaCl equivalent
during the quartz formation period. The hydrothermal fluids is quite low (average= -5,32°C) salinity of
8,30% as NaCl equivalent in last episode.

The homogenisation temperature values indicate that the temperatures of the fluids ranges
from 135,0 to 198,10°C (average 167,58°C) during barite formation, while they increases to mean
200,69 °C (114,7-277,10°C ) during the sulfide formation. The temperature of the fluid decreases from
quartz formation episode (between 111,0 and 246,8°C; average 174,67°C) through the later episodes
((between 71,20 and 174,20°C; average 126,73°C).

0"0 values (-6,95 to -0,23 %o V-SMOW) for five samples and D value (-50.0 %o V-SMOW)
for only one sample including sufficient water for this analysis are plotted in the area close to meteoric
water line on the 8D versus 8O diagram and indicate the water in the mineralizing fluid was
supported from meteoric origin.

According to fluid incluison and isotope geochemistry studies, hydrothermal fluids for the
Balcilar galena—barite mineralisations were originated from meteoric water and the fluids have low
salinity and temperature during the formation of barite, whereas they have high salinity and
temperature during the formation of sulfide minerals. The salinity and temperature of fluids show low
values during the formation of quartz, and the lowest values during the last episode.
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