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Bu calismanin amaci, Kazan Havzasinda bulunan trona rezervi iizerindeki hidrojeolojik
yapimin oksijen, hidrojen ve karbon elementlerinin gevresel izotoplari, kloroflorokarbon-
lar ve asal gazlar ile karakterizasyonudur. Alanda, baslica dort kayag serisi bulunmaktadir.
Bunlar, asagidan yukartya dogru Paleozoik yasli metamorfikler, Eosen yaslt dizilim (Miilk
formasyonu ve Akpinar kirectasi), Neojen birimleri ve Plio-Kuvaterner ¢okellerdir. Eosen
birimlerin igerisinde yer alan trona minerali ¢6zelti madenciligi ile ¢ikarilacaktir. Madencilik
faaliyetlerinin bolgedeki yeraltisuyu sistemine olasi etkilerinin belirlenebilmesi igin yapilan
detayli hidrolik ve hidrojeokimyasal ¢aligmalar sonucunda alanda su igeren birimlerin sig
(aliivyon), orta (Neojen) ve derin (Eosen) olmak {iizere ii¢ farkli akiferden olustugu belirlen-
mistir. Derin yeraltisuyu sistemi, Miilk formasyonunun ¢atlakli kisimlarinda bulunmaktadir.
Orta ve derin sistemleri akitard 6zelligi tastyan Akpinar formasyonu ayirmaktadir. Sahadaki
akifer sistemleri arasindaki karisim mekanizmalar1 ve akis dinamigi oldukc¢a komplekstir ve
bu mekanizmalarin tam anlamiyla ortaya konabilmesi i¢in bu ¢alisma gerceklestirilmistir.

Oksijen-18 ve doteryum sonuglart si§ ve derin akifer sistemleri ve derin akifer sistemi
igerisinde serbest ve basingli bolgeler arasinda bir izotopik zitlik oldugunu ortaya koymustur.
Bu sistemlerde ortalama izotopik fakirlesme oksijen-18 i¢in -2.5 %o, doteryum igin -20 %o
civarindadir. Calisma alani icin oksijen-18 ve yiikseklik iligkisi gbz oniine alindiginda,
bu fakirlesmenin alandaki mevcut yiikseklik hesaba katildiginda, yiikseklik etkisi ile
aciklanamayacagi goriilmiistiir. Asal gaz verileri ters modelleme metoduyla degerlendirilmis
ve tiim sistemler i¢in asal gaz sicakliklarinin 3.2 ile 14.7 °C arasinda oldugu belirlenmistir.
Beslenme alani civarinda si1g akifer sisteminden alinmig 6rneklerde beslenim sicakliklart
giiniimiiz toprak sicakliklarini yansitmakta oldugu halde, derin akifer sistemi ig¢in bu
sicakliklar giinlimiiz sicakliklarindan 3 ile 8°C kadar daha disiiktiir. Kloroflorokarbon
konsantrasyonlar1 si1g akifer sisteminde modern beslenime isaret ederken, radyokarbon
verileri derin akifer sisteminde 6rneklenen sularin 35,000 yila kadar gegis siireleri oldugunu
gostermektedir. Dolayisiyla, derin akifer sistemine beslenim giiniimiiz ikliminden farkli
kosullarda, daha soguk bir ortamda gergeklesmistir. S1g akifer sisteminde Slgiilen toplam
helyum konsantrasyonlarinda manto katkisi bulundugundan dolay1 bu gazin mantodan kagist
ve s1g akiferde gdzlenmesi derin bir fay sisteminin varligini ispatlamaktadir.
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ABSTRACT

The aim of this study is to characterize the hydrogeological framework above the trona
reserve in Kazan Basin by using the environmental isotopes of oxygen, hydrogen and carbon,
chlorofluorocarbons and noble gases. There are four basic rock sequences exposed in the
study area which are, from bottom to top, Paleozoic Metamorphics, Eocene sequences (Miilk
formation and Akpinar Limestone), Neogene Units and Plio-Quaternary deposits. The trona
mineral, found in the Eocene deposits, is planned to be extracted by the solution mining.
In order to assess the potential impacts of the mining activities on groundwater resources,
detailed hydraulic and hydrogeochemical studies were carried out and three aquifer systems
were identified as shallow (alluvium), middle (Neogene) and deep (Eocene). The deep aquifer
system occurs in the intensely fractured sections of Miilk formation. Akpinar formation acts
as an aquitard and separates the middle and deep systems. This study was carried out to
exhibit the complex flow conditions and the mixing mechanisms between the aquifer systems.

Oxygen-18 and deuterium analyses results showed that there is an isotopic contrast between
the shallow and deep systems and confined and unconfined parts of the deep aquifer. The
average isotopic depletion is about -2.5 %o in oxygen-18 and — 20 %o in deuterium. When
the relationship between oxygen-18 and elevation is considered for the study area, it is
impossible to explain this depletion solely with the elevation effect. Noble gas data were
evaluated by using inverse modeling technique and the noble gas temperatures came out
to be between 3.2 and 14.7 °C for the whole system. These temperatures reflect the current
average yearly ground temperatures (13 °C) for samples collected near the recharge area but
are 3 to 8 °C lower than today s temperatures in the deep aquifer system. Chlorofluorocarbon
concentrations indicates modern recharge to the shallow system, radiocarbon data suggest
that the groundwater residence times in the deep aquifer system are up to 35,000 years.
There is recharge to this system under considerably cooler conditions than today. Mantle-He
escape to shallow aquifer system is believed to be along a deep buried fault system located
in downgradient areas.
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