BERDAN OVASI (MERSIN) CEVRE JEOLOJISININ VE JEOKIMYASININ COGRAFI
BiLGi SISTEMLERi YARDIMIYLA DEGERLENDIRILMESI

M. Ali Kurt', Musa Alpaslan’, Ciineyt Giiler’, Can Akbulut’ ve Abidin Temel’
'Mersin Universitesi, Ileri Teknoloji Egitim, Arastirma ve Uygulama Merkezi, 33343 Cifilikkéy, Mersin, Tiirkiye,
malikurt@mersin.edu.tr,

’Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 33343 Ciftlikkoy, Mersin, Tiirkiye.

Bu ¢aligmada, Tarsus Ovasi tarim topraklari ve yeralti sulari, ArcGIS 9.3 Cografi Bilgi Sistemi (CBS) yazilimi
kullanilarak g¢evre jeolojisi ve jeokimyasi agisindan degerlendirilmistir. Bu amagla, bdlgeden 193 adet yeralt1 suyu ve
208 adet yiizey topragi ornegi alinmistir. Yeralti suyu drneklerinde, ¢esitli anyonlarin konsantrasyonlari laboratuvarda
spektrofotometre ile belirlenmistir. Yeralti sularinda ve ardigikli siizdiirme ydntemiyle (5 asamali) ¢dzeltiye alinan
toprak Orneklerinde, cesitli elementlere ait konsantrasyon degerleri ICP-MS yontemiyle belirlenmistir. Ayrica, bolge
topraklarinin mineralojik bilesimlerini belirlemek i¢cin XRD yontemi kullanilmistir.

Kuvaterner yasli delta ¢okelleri ile karakterize edilen Tarsus Ovasi’nda, topraklarin mineralojik bilesimini
agirlikli olarak gesitli kil mineralleri (simektit, klorit, illit ve serpantin), kalsit, kuvars, feldispat, mika, dolomit ve
amfibol olusturmaktadir. Bu topraklar agir metal icerikleri agisindan degerlendirildiginde; Cr elementi Kazanli’nin
batisindaki sanayi faaliyetleri agisindan yogun bolgelerde; Ni elementi ¢caligma alaninin dogu ve bati boliimlerinde; Cu,
Zn ve As elementleri tarim alanlarinda; Pb elementi ise genellikle anayol kenarlarinda yiiksek konsantrasyonlarda
bulunmaktadir. Toprak 6rneklerinin 106'sinda Ni, 24’{inde As, 4’linde Cd, 1’er tanesinde Cr, Zn ve Pb, “Toprak Kirliligi
Kontrol Yonetmeligi’ndeki” sinir degerleri agmistir. Jeoakiimiilasyon indisine gére bazi alanlarda As, Cd, Co, Cr, Cu,
Mn, Ni, Pb, V ve Zn kirliligi belirlenmistir.

Tarsus Ovasi yeralti sularinda dl¢iilen parametreler “Su Kirliligi Kontrolii Yonetmeligi’nde” yer alan kitaici su
kaynaklarinin kalite kriterlerine gére degerlendirildiginde; drneklerin %3’iiniin B ve Fe, %8’inin Cl, %9’unun SO,
%14’tinlin NOs, %19’unun Na ve Zn ve %40’ NO, bakimindan III. ve IV. kalite sular siifina girdigi belirlenmistir.
193 adet yeralt: suyu 6rneginin 135’i en az bir parametre acisindan icilemez durumdadir. Ozellikle ¢alisma alanimin
batisinda yeralan Kazanli ve Adanalioglu, dogusundaki Bahsis, Kulak, Yesilkuyu ve Aliefendioglu yerlesim
merkezlerine yakin alanlardaki yeralti sular1 oldukga diisiik kalitelidir. Tarsus Ovasi’ndaki toprak ve su kirliligine,
bolgedeki yogun tarim ve sanayi faaliyetlerinin sebep oldugu diistintilmektedir.
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In this study, agricultural soils and grounwaters of the Tarsus Plain was evaluated with respect to
environmental geology and geochemistry using ArcGIS 9.3 Geographic Information System software. With this
purpose, 193 groundwater and 208 topsoil samples were collected from the area. Concentrations of various anions in
groundwater samples were determined in the laboratory using a spectrophotometer. Concentrations of various elements
in groundwater samples and in soil extracts obtained from a 5-step sequential extraction procedure were determined
using ICP-MS method. Furthermore, XRD method was used to determine mineralogical compositions of soils from the
area.

In Tarsus Plain, which is characterized by Quaternary age deltaic deposits, mineralogical composition of the
soils are dominated by various clay minerals (smectite, chlorite, illite and serpentine), calcite, quartz, feldspar, mica,
dolomite, and amphibole. When these soils are evaluated with respect to their heavy metal contents; several of them
show very high concentrations e.g., Cr in the western part of the Kazanli (a heavy industrial zone); Ni in the eastern and
western parts of the study area; Cu, Zn and As in the agricultural areas, and Pb generally in sides of the major roadways.
Limit values of given in the “Soil Pollution Control Regulation” were exceeded for Ni in 106 samples, for As in 24
samples, for Cd in four samples, and for Cr, Zn and Pb in one sample each. According to calculated geoaccumulation
indices, in some areas, there is a important heavy metal pollution with respect to elements As, Cd, Co, Cr, Cu, Mn, Ni,
Pb, V, and Zn.

When the parameters measured in groundwater samples from the Tarsus Plain were evaluated using the criteria
for inland water resources quality defined in “Water Pollution Control Regulation”, waters can be classified as III and



IV quality; in 3% of samples for B and Fe, in 8% of samples for Cl, in 9% of samples for SO, in 14% of samples for
NOs, in 19% of samples for Na and Zn, and in 40% of samples for NO,. 135 out of 193 groundwater samples, with
respect to at least one parameter, are not suitable for drinking water purposes. Especially, in the vicinity of settlements
located in the western part of the study area such as Kazanli and Adanalioglu; and in the eastern part in Bahsis, Kulak,
Yesilkuyu and Aliefendioglu, groundwaters are very low quality. The soil and water pollution in Tarsus Plain is
probably due to intense agricultural and industrial activities occurring in the region.
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