68. Tiirkiye Jeoloji Kurultay 06-10 Nisan/April 2015 68" Geological Congress of Turkey

TOPRAK JEOKIMYASINI KULLANARAK ALTERASYON
SAHALARINDAKI ALTIN ZENGINLESMELERININ
ARASTIRILMASI: DEMIROREN, GUMUSHANE, KD KARADENIZ

Alaaddin Vural
Giimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Jeoloji
Miihendisligi Boliimii, 29100 Baglarbasi-Giimiishane-Tiirkiye
(alaaddinvural@hotmail.com)

0z

Demirdren alterasyon sahast Giimiishane ili’nin yaklagik 55 km dogusunda yeralir. Sahada
Maden Tetkik ve Arama Genel Miidiirliigii tarafindan yapilmis kayag¢ jeokimyasi prospeksiyon
caligmalarinda bir 6rnekte dikkat gekici altin degeri tespit edilmis, ancak daha sonra yapilan
tetkik amagli kayag jeokimyasi prospeksiyon ¢alismalarinda bu degeri teyit edici sonuglar elde
edilememistir. Bu ¢aligmanin amaci, sahada gegmiste yapilmis kayag jeokimyasi ¢aligmalarinda
diisiik degerde rastlanan altin emarelerinin toprak jeokimyasi ¢aligmasi ile arastirilmasidir.

Caligma sahasinda, tabanda Geg Kretase volkano-tortul birimler yiizeylemekte olup, bu birimler
uyumsuzlukla Eosen volkano-tortul birim tarafindan ortiilmekte ve yine es yaslh granitoyid
tarafindan kesilmektedir. Sahada; silislesme, hematit-limonitlesme, piritlesmelerden olusan
yogun hidrotermal alterasyon ve orta derecede toprak gelisimi gdzlenmektedir.

Silislesme ve hematit-limonitlesmelerin bulundugu kesimlerden KB-GD ve KD-GB ydnlerinde
yaklagik 100 metrelik esit aralikli hatlar boyunca 49 adet toprak 6rnegi toplanmustir. Ornekler
ACME Laboratuvarinda (Kanada) ICP-AES ve ICP-MS ile analiz edilmistir. Analiz sonuglarma
gore tiim elementlerin Rudnick ve Gao, (2010) tarafindan 6nerilen ortalama iist kabuk degerlerine
gore yiiksek oldugu goriilmistiir (sirastyla; en kiigiik, en biiylik, ortalama ve median degerleri:
Mo [0.1, 24.20, 4.89, 2.8], Cu [14.60, 154.80, 62.24, 56], Pb [11.60, 305, 74.10, 64.6], Zn [18,
213, 68.59, 62], Ni [ 9.30, 124, 40.80, 36.6], As [3.40, 51.00, 17.48, 15.5], Cd, [0.1, 0.80, 0.26,
0.2], Sb [0.1, 0.50, 0.21, 0.2], B [ 0.1, 1.50, 0.44, 0.4], Ag [0.1, 0.5, 0.18, 0.1], Au [0.8, 19.40,
6.47,5.3], Au ppb diger elementler ise ppm olarak verilmistir). Ayrica veriler degisik istatistiksel
metotlarla degerlendirilmistir. Kolmogorov-Smirnov normallik testine gore verilerin cogunlukla
normal dagilim gostermedigi tespit edilmis, Spearman korelasyon katsayilari hesap edilmistir.
Yapilan korelasyon degerlendirmelerine gére; Mo’nin Cu (0.50), Pb (0.71), As (0.48) ile, Cu’m
Zn (0.61) ile, Pb’un Cd (0.49) ile, Zn’nun Ni (0.77) ve Cd (0.51) ile, As’in Sb ((0.59) ile, Cd’un
Bi (0.48) ile pozitif korelasyon gosterdigi tespit edilmistir. Au ve Ag ise diger elementlerle iyi bir
korelasyon gostermemistir.

Tiim veriler degerlendirildiginde Au ve Ag konsantrasyon degerlerinin Eosen-Ust Kretase
dokanagia yakin kesimlerde artigi, diger elementlerin ise daha ¢ok Eosen intriizif kayacin
oldugu kesimde ve alterasyon sahasinda zenginlestigi tespit edilmistir.
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ABSTRACT

Demiréren alteration area is located in 55 km east of Giimiishane city. It was found remarkable
gold value in one sample during the rock geochemistry prospecting studies in the area conducted
by General Directorate of Mineral Research and Exploration but later rock geochemistry
prospecting studies did not confirm that result. The aim of this study is to investigate the gold
evidences which found low values using the soil geochemistry study.o

In the study area, Late Cretaceous volcano-sedimentary unit is outcrop and this unit is
unconformably overlain by Eocene volcano-sedimentary unit and cut by similar aged granitoid.
Hydrothermal alteration which consist of silicified, hematitized, limonitized and pyritization was
occurred in the area and also moderate soil improvement is observed.

Forty-nine soil samples from the silicified, hematitized and limonitized area were collected
in a rectilinear grid at equal intervals from approximately every 100 m in NW-SE and NE—
SW directions along evenly spaced lines. The samples were analysed in ACME Laboratories
(Canada) by ICP-AES and ICP-MS. According to analysis results, all element concentrations
are above the normal range of soil (respectively, minimum, maximum, mean and median: Mo
[0.1, 24.20, 4.89, 2.8], Cu [14.60, 154.80, 62.24, 56], Pb [11.60, 305, 74.10, 64.6], Zn [18,
213, 68.59, 62], Ni [ 9.30, 124, 40.80, 36.6], As [3.40, 51.00, 17.48, 15.5], Cd, [0.1, 0.80,
0.26, 0.2], Sb [0.1, 0.50, 0.21, 0.2], B [ 0.1, 1.50, 0.44, 0.4], Ag [0.1, 0.5, 0.18, 0.1], Au [0.6,
19.40, 6.47, 5.3], Au in ppb, other in ppm). Data were also assessed different statistical methods.
According to Kolmogorov-Smirnov normality test, it was determined that data did not show
normal distribution, and Spearman correlation coefficients of elements were calculated. It is
determined that; Mo shows positive correlation with Cu (0.50), Pb (0.71) and As (0.48). Cu
shows positive correlation with Zn (0.61). Pb shows positive correlation with Cd (0.49). Zn
shows positive correlation with Ni (0.77) and Cd (0.51). As shows positive correlation with Sb
(0.59). Cd shows positive correlation with Bi (0.48). Au and Ag did not show correlation with
each other and the other elements.

When all data are evaluated, it was determined that concentrations of Au and Ag are enriched
in Eocene-Upper Cretaceous contact, while concentration of the other elements are generally
enriched in near Eocene intrusive rock and alteration area.
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