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Bu calisma; Hacilar ve Elalmis koyleri (Tokat, Turhal) civarindaki yilizey ve yeraltt
sularindaki arsenigin (As) kdkeninin ve bolgedeki antimon cevherlesmesiyle olan iliskisinin
belirlenmesi amactyla yapilmistir. Caligma alani yakinlarinda, Tiirkiye’nin en biiyiik antimon
yataklarindan biri olan Turhal antimon yataklar1 yer almaktadir. Halen isletilen bu yataktaki
antimon (Sb) cevherlesmeleri, bolgedeki fillit, karbonatli kuvarsit ardalanmasi ve bunlarin
icerisinde bloklar halinde gdzlenen metabazit ve mermerlerden olusan Tokat Masifi igerisinde
yer almaktadir.

Calisma kapsaminda, Aralik 2013’te Hacilar ve Elalmis yoresinden 2 adet yiizey suyu
(Yesilirmak Nehri’nden), 10 adet yeralt1 suyu ve 5 adet kaya¢ numunesi alinmistir. Yiizey ve
yeraltisularindakiagirmetaller ICP-MS yontemiyle, kayaclarinanaoksitveizelementigerikleri
XRF yontemiyle ve kayaglarin mineralojik bilesimleri ise XRD yontemiyle belirlenmistir.
Kayag jeokimyasi ¢aligmalarinin sonucuna gore; cevherli kayaclar igerisinde %30-80 arasinda
Sb ve %0,4-7,0 arasinda As tespit edilmistir. XRD tiim kaya¢ mineralojisi ¢alismalarinda;
cevherli kayaglarin stibnit (antimonit)+kuvars bilesiminde olduklari belirlenmistir. Ayrica,
su kimyasi ¢aligmalar1 sonucunda; 10 adet yeralti suyu Orneginin ortalama, en diisiik ve
en yiksek As konsantrasyonlari sirastyla; 5,39; 3,91 ve 429,4 pg/L olarak belirlenmistir.
Ortalama As konsantrasyonu hesaplanirken en biiyiilk deger hesaplamaya katilmamustir.
Bir adet yiizey suyu ve iki adet yeralt1 suyu 6rneginde As konsantrasyonu, igme suyu sinir
degerinin (10 pg/L) lizerindedir. Bu li¢ 6rnegin As konsantrasyonlari; 429,4; 10,79 ve 10,25
png/L’dir. En yiiksek As konsantrasyonu (429,4 ng/L), Hacilar kdyii cesmesinden alinan su
drnegine ait olup bu gesmenin suyu hayvanlarin ihtiyact amaciyla halen kullanilmaktadir. Ug
noktadan alinan sularin Sb konsantrasyonlari igmesuyu standartlarindaki sinir deger olan 5
png/L'nin tizerindedir. Sulardaki As ve Sb konsantrasyonlarinin dogru orantili olarak degistigi
belirlenmistir. Tiim veriler birlikte degerlendirildiginde; bolgedeki yeralt: sularinda belirgin
bir As kirliliginin oldugu soylenebilir. Hacilar ve Elalmis kdyleri civarindaki yiizey ve yeraltt
sularindaki As kirliligine, antimonit cevherlesmelerinin neden oldugu sonucuna varilmistir.

Anahtar Kelimeler: Arsenik kirliligi, yeralt1 suyu, ylizey suyu, agir metal, Turhal

134



67. Tiirkiye Jeoloji Kurultay 14-18 Nisan/April 2014 67" Geological Congress of Turkey

SOURCE OF ARSENIC IN THE SURFACE AND GROUND
WATERS OF THE HACILAR AND ELALMIS (TOKAT, TURHAL)
REGION

Mehmet Ali Kurt, Umit Yildirim®,
Tuncay Ince®, Ciineyt Giiler’, Musa Alpaslan®
“ Mersin University, Advanced Technology, Education,
Research and Application Center, Yenisehir/Mersin, Turkey
b Mersin University, Engineering Faculty,
Department of Geological Engineering, Yenigehir/Mersin, Turkey
(mehmetalikurt@gmail.com)

ABSTRACT

This study has been carried out with the purpose of determining the source of arsenic (As) in
surface and ground waters found in the vicinity of the Hacilar and Elalmis villages (Tokat,
Turhal) and its relationship to the antimony mineralizations occurring in the region. Study
area is located in the vicinity of one of the largest antimony deposits in Turkey. In this region,
antimony (Sb) mineralizations being currently mined, are found within the Tokat Massif,
which is composed of phyllite and carbonaceous quartzite intercalations containing blocks
of metabasite and marble.

Within the scope of this study, 2 surface water (from Yesilirmak River), 10 ground water and
5 rock samples were collected in December 2013 from the Hacilar and Elalmis region. Heavy
metal concentrations in surface and ground water determined by ICP-MS method, major
oxide and trace element compositions of rocks determined by XRF method and mineralogic
compositions of rocks determined by XRD method. According to the results of the rock
geochemistry studies, mineralized rocks contain between 30-80% Sb and between 0.4-7.0%
As. XRD whole rock mineralogy studies revealed that mineralized rocks have a stibnite
(antimonite)+ quartz composition. Furthermore, hydrochemical analysis of 10 ground water
samples revealed that average, minimum and maximum As concentrations were 5.39, 3.91
and 429.4 ug/L, respectively. When calculating the average As concentration, the maximum
value was excluded. As concentrations in one surface water and two ground water samples
exceeded maximum drinking water limit (10 ug/L). As concentrations of those three samples
were measured as 429.4, 10.79 and 10.25 ug/L, respectively. The highest As concentration
(429.4 ug/L) belongs to a sample taken from a fountain in Hacilar village, which is currently
used for drinking of animals. Whereas, in three different locations, Sb concentrations in
water samples were above the limit value of 5 ug/L. In this study, As and Sb concentrations
in water samples have shown a positive relationship. When all data are considered together,
it can be said that there is a significant arsenic pollution of groundwater in this region. It is
concluded that As pollution in the surface and ground waters around Hacilar and Elalmis
villages is caused by mineralized zones bearing antimonite.
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