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Hidrojeolojik sistemlerin hidrodinamik yapilarinin anlagilmasi amaciyla kullanilan izotop hidrolojisine
iligkin degerlendirmeler, temelde ¢evresel izotoplarin sistemdeki bulunusu ve dagilimma dayanir.
Cevresel izotoplarin incelenen sistemdeki bulunusu ve dagilimi, beslenme-depolama-dolagim-bosalim
iligkilerini denetleyen hidrojeolojik yap1 tarafindan belirlenir. Oncelikli amaci hidrojeolojik yapinin
ortaya konmasi olan hidrojeoloji ¢alismalarinda, ¢evresel izotoplara iligkin bilgiler hidrojeolojik kuramsal
modelin olusturulmasinda 6nemli katkilar saglarlar. Sunulan ¢alisma, yari-kurak bir bdlgede bulunan
basingli bir akifer sisteminde beslenme kosullarinin anlagilmasina yonelik olarak yapilan kuramsal model
gelistirme ¢aligmalarinda ¢evresel izotoplarin dagiliminin hidrojeolojik yap1 agisindan degerlendirilmesini
kapsamaktadir.

Calisma alani, Ankara’ya yaklagik 110 km uzaklikta bulunan Beypazari trona (dogal soda) alani ve
cevresini kapsamaktadir. Yaklasik olarak 9 km? yayilim alanina sahip olan ve yiizeyden en az 124 m; en
fazla 480 m derinlikte ve yaklasik 100 m kalinligindaki bir zonda yataklanan tronanin {izerinde iki
basingl akifer bulunmaktadir. Cakiloba (iist akifer) ve Karadoruk (alt akifer) olarak adlandirilan akifer
birimlerde ¢ortlii kiregtasi, tiif-tiifit litolojisi hakimdir.

Trona igeren ve akiferlerin altinda yer alan Hirka formasyonu gegirimsiz olup, tavaninda yaklagik 100 m
kalinliga sahip olan kiltaglar1 ve yer yer seyller, alt akifer i¢in gegirimsiz tabani olusturmaktadir. Trona
sahasinin kuzeyinde {iistteki geg¢irimli birimlerin asinmasi ile yilizeylenen Hirka formasyonunda kiltast ve
seyl litolojisi hakim durumdadir. Akiferlerin iizerinde yer alan ve kiltasi, tiifit, killi kiregtaslarindan
olusan Zaviye formasyonu trona alaninin dogusunda ve giineyinde gegirimli birimlerin ortii tabakasi
konumunda olup, sistemin basingli olmasini saglamaktadir.

Beypazari-Cayirhan Miyosen havzasinda bulunan ¢aligma alaninda akiferler ve iligkili birimler oldukga
kirikli ve kivrimlidir. Ozellikle faylar hidrojeolojik agidan énem tagimaktadir. Calisma alanindaki énemli
faylar Zaviye, Elmabeli ve Kanliceviz fayidir. Bu faylarin etkiledigi hidrojeolojik sistemi Elmabeli
bolgesi (1), Arisekisi bolgesi (2), ve Zaviye fay1 giineyi (3) olmak iizere belirli bir hidrojeolojik
biitiinliige sahip ii¢ bolgeye ayirmak miimkiindiir. Faylar ve kivrimlarin etkisiyle farkli fiziksel ve
hidrodinamik 6zellikler kazanmis olan hidrojeolojik yapi, ¢evresel izotop dagilimini belirlemektedir.

Calisma alaninda bulunan kuyu ve kaynaklardan 2000-2001 déneminde 3 Kez ornekleme yapilarak
hidrokimyasal ve izotop analizleri yapilmis ve degerlendirilmigtir. Cevresel izotoplardan trityum
iceriklerinin alansal dagilimi, sistemin kuzey-giiney dogrultusundaki ana akis yolu boyunca yeraltisuyu
akim hizinin ¢ok yavas oldugunu gostermektedir. Bununla birlikte, yeraltisuyu ¢ekimine bagli olarak
degisen akig sistemi, yaklasik dogu-bati dogrultusunda, trityum igerigi daha yiiksek yeraltisuyunun
katkisin1 hizlandirmaktadir. Benzer sekilde degerlendirilen oksijen-18 ve doteryum igerikleri, beslenme
alanlarinin konumu ile ilgili 6nemli bilgiler saglamistir. Jeolojik-hidrojeolojik yapinin denetledigi
beslenme-bosalim iliskileri agisindan degerlendirildiginde, Beypazar: akifer sisteminde giincel olmayan
katkilarin gostergeleri belirlenmistir.

Sunulan bildiride, trityum, O-18 ve D igerigi ¢alisma alanindaki hidrojeolojik alt sistemdeki alansal
dagilim, beslenme kotu, beslenme bolgesine uzaklik, akifer derinligi, yeraltisuyu dolasim yolu gibi
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faktorlere bagl olarak ve diger alt sistemdekinden gosterdigi farkliliklarla birlikte hidrojeolojik yapinin
tanimlanmas1 dogrultusunda tartisilmistir.
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ABSTRACT

The interpretations on isotope hydrology used for understanding of dynamics of the hydrogeological
systems_mainly depend on the occurrence and distribution of environmental isotopes in the systems.
Occurance and distribution of environmental isotopes in the studied system is determined by the
hydrogeological structure which controls the recharge-storage-flow-discharge relation. The information
on environmental isotopes helps establishing of the conceptual model in the hydrogeological studies
which is mainly aimed to define the hydrogeological structure. This study contains the evaluations of
distribution of environmental isotopes in a confined aquifer system in a semi-arid region for the study on
establishing a conceptual model focused on determining the recharge conditions.

The study area covers Beypazart Trona Field and its vicinity which is 110 km to the west of Ankara.
There are two confined aquifers above the trona mine which is extending 9 km?, 100 m thick and located
in a zone of minimum 124 m maximum 480 m deep from surface. Cherty limestone and tuff-tuffit lithology
is dominant in the Cakiloba (upper aquifer) and Karadoruk (lower aquifer) aquifers.

Trona bearing Hirka formation located under the aquifers is unpermeable, and a 100 m thick claystone
and shale zone in the upper part forms the unpermeable bottom layer for the lower aquifer. In the north
of trona field claystones and shale are dominant in the Hirka formation where cropped out by erosion of
the overlying formations. Zaviye formation which is formed of clay stone, tuffit and clayey limestone is
the unpermeable overlying formation for the aquifers, and it makes the system confined in the eastern
part and north of the trona field.

The studied aquifers and the related formations located in the Beypazari-Cayirhan Miocene Basin, are
extremely folded and faulted. Particularly, the faults in the study area are very important from the point
of hydrogeology. The important faults are Zaviye, Elmabeli and Kanliceviz faults. The study area is
devided into three sub hydrogeological sector considering these faults as Elmabeli sector (1), Arisekisi
sector (2) and South of Zaviye fault sector (3). The hydrogeological structure which gained different
physical and hydrogeological features after faulting and folding, determines the distribution of the
environmental isotopes

Hydrochemical and isotope analysis and interpretations were realized on the water samples collected
from the wells and springs in the years of 2000 and 2001. The areal distribution of tritium isotope
indicates that, groundwater flow velocity is very low in direction of north-south which is the main flow
direction. On the other hand, changes in the groundwater flow system caused by pumping wells
accelerates the groundwater inflow in the direction of east-west which has higher tritium content. In
similar, oxygene-18 (**0O) and deuterium (*H) contents provided important knowledge about location of
recharge areas. Evaluation from the point of recharge-discharge mechanism which is controlled by
geological-hydrogeological structure, it was concluded that there is a nonpresent (paleo) recharge
contribution to Beypazari aquifer system.

In this presentation, tritium, oxygene-18 and deuterium contents which depend on the factors such as
areal distribution, recharge elevation, distance from recharge area, depth of aquifer, groundwater flow
path and also different hydrogeological features of each subsystem are discussed to identify the
hydrogeological framework.
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