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Golbasi, Ankara’nin giineyinde ve Ge¢ Miyosen yasli Tekke volkanitleri (andezit, trakiandezit,
tiif, aglomera) ile Mamak formasyonuna ait birimlerin (aglomera, tiif, andezit) yiizeylendigi
bir bélge ierisinde yer alir. Bélgede DSI tarafindan sulama amacli agilan sondajlarda
yaklagik 50-200 m derinlikteki yeralt1 sularimin bor agisindan 6nemli 6l¢iide kirlilik arz ettigi
belirlenmistir. Bu nedenle, bu ¢alismada Gdlbasi bolgesindeki bor kaynaginin ve miktarinin
arastirilarak ortaya konulmasi amaglanmistir.

Bor kirliligi konusu iizerine ¢ok sayida arastirma yapilmasmin en énemli nedenlerinden
biri bor kirliliginin canlt yasami {izerinde olumsuz sonuglar dogurabilmesidir. Literatiirden
bilindigi iizere, bor fazlaligi, insanlarin ve hayvanlarin merkezi sinir sistemini etkilemekte,
ayn1 zamanda canlilarin viicut yapilariin yeteri kadar gelisememesine sebep olmaktadir.
Toprak verimi agisindan bor konsantrasyonunun iist sinir1 3.75 ppm’i ge¢memesi
gerekmekteyken, Diinya Saglik Orgiitiine (WHO) gére insan sagligi agisindan igme sularinda
bor sinir degeri 1 ppm olarak dngorilmistiir.

Inceleme alaninda belirlenen temsili noktalardan 2012 ve 2013 yillarinda belirli periyodlarla
ana kaya, toprak ve yeralt1 suyu rnekleri almmustir. Orneklerin kimyasal analizleri XRF ve
ICP-OES yontemleri ile yapilmis ve 6zellikle bor degerlerindeki degisimler incelenmistir.
Havza genelinde sularin bor konsantrasyonunun 1 ppm’in iizerinde oldugu gériilmistiir. Aralik
2012 yilinda alinan 14 farkli su 6rneginin bor konsantrasyonu (1.52 ppm — 6.17 ppm) olduk¢a
yiiksek bulunmustur. Ayni bélgelerden Ekim 2013 déneminde tekrar su drnekleri alinmis ve bor
konsantrasyonu 1.76 ppm ile 6.36 ppm arasinda 6l¢iilmiistiir. Tiim drneklerin bor degerlerinde
bir 6nceki yila gore artig gdzlenmistir. Havza igerisinde farkli bélgelerden alinan 6 toprak ve bir
kayag orneginin bor degerleri ise <0.1 ppm - 3.98 ppm araliginda 6l¢tilmiistiir.

Genellikle toprak ve sudaki bor kirliliginin kaynag1 iki sekilde aciklanabilir. Bunlardan ilki
bor konsantrasyonunun yogun oldugu ve bor maden isletmeciliginin yapildig1 alanlardir.
Ikincisi ise volkanik kayaclarm izlendigi ve hidrotermal aktivitelerin oldugu bélgelerdir.
Bolgede bor maden igletmesi yada hidrotermal aktivitelerin olmayist ve inceleme alaninda
bor konsantrasyonun yiiksek ¢iktig1 noktalarin tamaminin volkanik (andezit) kayaglara yakin
yerler olmas1 ve mevsimsel periyodlar igerisinde bor konsantrasyonunun artis gdstermesi
de bor kirliliginin bolgedeki volkanik ve volkanoklastik kayaglarin yikanmasindan
kaynaklandigin isaret etmektedir.
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ABSTRACT

Inthe Gélbast area late Miocene Tekke volcanites (andesite, trachyandesite, tuff, agglomerate)
and Mamak formation units (agglomerate, tuff, andesite) area exposed. In this region, in
irrigation wells were drilled by DSI boron contamination is reported to be a significant
problem for groundwater at depths of about 50-200 m. Therefore, the aim of this study is to
investigate the source and concentration of boron in the Golbagsi town.

Since high excess boron concentrations may cause harmful effects on the living organisms,
numerous studies have been conducted on the boron pollution. As known from the
literature, excess boron might affect the central neural system of humans and animals and
results in insufficient development of anatomy of all livings. Regarding soil efficiency, the
boron concentration is required not to exceed 3.75 ppm whilst according to World Health
Organization the acceptable boron concentration in drinking water is 1 ppm.

In the study area bedrock, soil and groundwater samples were collected systematically in
certain periods in 2012 and 2013 years. Samples were analyzed with XRF and ICP-OES
methods to investigate distribution of boron. It was found that boron concentration in waters
is generally higher than 1 ppm. Boron concentrations of 14 different water samples collected
in December 2012 are significantly high (1.52—6.17 ppm). Results of analysis of waters
resampled in October 2013 yield a slight increase in boron concentrations (1.76—6.36 ppm).
Boron concentration in all samples is found to increase with respect to previous year. Boron
concentrations of 6 soil and a few rock samples collected from different parts of the basin are
between <0.1 and 3.98 ppm.

The boron contamination in soils and waters is originated from two main sources. The first
is the borate mines where boron minerals are mined out. The second is the areas where
volcanic rocks are intensely altered by the hydrothermal activity. Considering that there is no
borate deposit and hydrothermal activity does not exist in the area, and that all the sampled
points with high boron concentrations are in close vicinity to volcanic rocks (andesite) and
boron concentrations are elevated in the seasonal periods are the evidence for that boron
contamination occurs due to dissolution of volcanic and volcanoclastic rocks.
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