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Kaynarca ve Gazikdy Kaynaklar1 Sivas ilinin kuzeybatisinda bulunan Yildiz Irmagi Havzasi igerisinde
yer almaktadir. Havzada yaslar1 Paleozoyikten Kuvaternere kadar degisen metamorfik, magmatik ve
sedimanter kayagclar yer almaktadir. Metamorfik kayaclar daha ¢ok Ust Kretase-Paleosen dncesi yasta
olan mermer, kuvarsit ve sistlerden olugmakta, magmatik kayaclar daha ¢ok Eosen yashi gabro ve
volkanik kaya¢ olan bazalt ve andezitten olusmaktadir. Sedimanter kayaclar ise cogunlukla, kiregtasi,
traverten ve ¢akiltagi-kumtagi-kiltasi seviyelerinden olugmaktadir. Bolgede oldukga genis alanlarda
ofiyolitik karisik seviyeleri goriilmektedir. Kaynarca ve Gazikdy Kaynaklarinin yiizey beslenme alaninda
baslica mermerler ve travertenler bulunmaktadir.

Kaynarca Kaynaklarinin debileri 5-267 I/s arasinda, elektriksel iletkenlik (EC) degerleri 920-1110 uS/cm
arasinda, sertlikleri ise 46-55.5 Fransiz Sertligi (°F) arasinda degismektedir. Gazikdy Kaynaklarinin
debileri 18-207 /s arasinda, EC degerleri 695-811 pS/cm arasinda, sertlikleri ise 33-39.8 °F arasinda
degismektedir. Bu sular Ca-HCO5’1l1 tipte sulardir. Kaynarca Kaynaklar1 yeraltindan basinglh bir sekilde
bosalmaktadirlar. Gazikdy-1 Kaynagi (YK-22), kalin bir traverten kiitlesinin magarasi iginden
bosalmakta, Gazikdy Havuzu Kaynagi (YK-24) ise yeraltindan basingl bir sekilde gaz kabarciklar
¢ikartarak bogalmaktadir. Bu kaynaklar biinyesinde karbondioksit bulunduran sulardir.

Gazikdy (YK-22, YK-24) ve Kaynarca (YK-32, YK-33) Kaynaklarmin Maillet (1905) esitligi ile
hesaplanmis bosalm katsayilar sirasiyla 2.2x107 giin, 3.5x107 giin, 3x107 giin’!, 2.6x10° giin™"dir.
Gazikoy kaynaklart ¢ekilme donemi baslangicindan yaklagik ¢ekilme donemi sonuna kadar gecen siire
icerisinde toplam depolama hacimlerinin sirasiyla % 24.1 ve % 26.8’ini bosaltmaktadir. Kaynarca
kaynaklar ise sirastyla % 24.1 ve % 30.2’sini bosaltmaktadirlar. Bu sonuglar dikkate alindiginda bu
kaynaklarin kararli akima sahip, yavas drenajli sular olduklar1 ve ilerideki yillarda su problemi ile
karsilasmasi olasi olan Sivas kent merkezinin su probleminin ¢dziimiinde iyi bir alternetif olabilecekleri
ortaya ¢ikmaktadir. Bu sular Tiirk igme Suyu Standartlarina uygun olan sulardir.

Bu kaynaklara iliskin olarak yapilan beslenme ve bosalim hesaplamalarinda kaynaklarin bogalimlarini
yiizey drenaj alanlarina diisen yagislarin karsilayamadigi goriilmiis ve yan havzalardan beslenimin s6z
konusu oldugu saptanmistir. Bu nedenle Gazikdy ve Kaynarca kaynaklarinin bogalimlariin kaynaklarin
yakininda bulunan Susuzdag Faylariyla iliskili olabilecegi belirlenmistir.

Gazikoy ve Kaynarca Kaynaklarinda yapilan Oksijen-18 ve Déteryum izotoplari analizlerine gore sularin
meteorik kokenli olduklari ve Susuz Dag, Arzu Tepe ve Cal Tepe gibi mermerlerden olusan yiiksek
alanlardan ve olasilikla bir miktar gabrolardan olusan Yildiz Dagi’ndan beslenebilecekleri sonucuna
varilmigtir.

Trityum analizlerine gore kaynaklarin goreli olarak yari uzun dolasimli sular oldugu anlagilmaktadir.
Karbondioksit i¢eren bu kaynaklarda yapilan Karbon-13 analizi sonuglarina gore, karbondioksitin
kaynagmin metamorfik karbondioksit, sularin mermerler ve travertenlerden ¢ozmiis oldugu
(yeraltisularindaki ¢ozlinmiis inorganik karbon) karbondioksit ve yagislarda bulunan atmosferik
karbondioksitin karisimi olabilecegi sonucuna varilmistir. Bu sular kurak ve yagisli dénemlerde kalsit
mineraline ve zaman zaman aragonit minerallerine asir1 doygun olan ve yer yer traverten ¢okelten
sulardir.
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ABSTRACT

Kaynarca and Gazikéy Springs are locatated in the Yildiz River basin which is situated to the northwest
of Sivas. There are metamorphic, magmatic and sedimentary rocks in the basin whose ages change from
Paleozoic to Quaternary. Metamorphic rocks generally consist of Pre Upper Cretaceous-Paleocene
marble, quartzite and schist. Magmatic rocks comprise Eocene gabbro and volcanic rocks basalt and
andesite. Sedimentary rocks generally consist of limestone, travertine and conglomera-sandstone-
claystone layers. Ophiolitic melange crops out in a wide area in region. Surface recharge area of
Kaynarca and Gazikéy Springs is covered mainly by marbles and travertines.

Discharge, electrical conductivity (EC) and hardness values of the Kaynarca Springs range between 5-
267 U/s, 920-1110 uS/cm and 46-55.5 °F, respectively. Also the range of the discharge, EC and hardness of
the Gazikdy Springs are 18-207 /s, 695-811 uS/cm and 33-39.8 °F, respectively. The waters of these
springs are of Ca-HCOj; type. Kaynarca Springs discharge from underground under pressure. Gazikdy-1
Spring (YK-22) discharges from a cave in thick travertine mass and also Gazikdy Pond Spring (YK-24)
discharges under pressure emitting gas bubbles. These springs waters contain carbon dioxide.

Discharge coefficients calculated using Maillet (1905) equation for Gazikéy Springs (YK-22, YK-24) and
Kaynarca Springs (YK-32, YK-33) are 2.2x107 day” and 3.5x107 day”, 3x107° day”’ and 2.6x10” day”,
respectively. Gazikdy Springs discharge from the begining of the regression period to approximately end
of the regression period 24.1 % and 26.8 % of their total storage volumes respectively. Kaynarca Springs
discharge 24.1 % and 30.2 %, respectively of their storage volumes in the same period. Considering
these results it can be concluded that these springs have stable flow rate and slow drainage. Therefore
these springs may be a good alternative for the solution of the water problem of Sivas city center
probably to be faced in future. The water quality of these springs meet Turkish Drinking Water Standarts.

Based on the recharge and discharge calculations of these springs it was determinated that the
precipitation falling on the surface drainage area can not supply discharges of these springs. Hence these
springs are recharged from the adjacent basins. Consequently the discharges of the Gazikéy and
Kaynarca Springs may be related to the Susuzdag Faults.

Oxygen-18 and Deuterium isotopes analysis results indicate that Gazikoy and Kaynarca Springs have
meteoric origin and recharged from highlands like Susuz Mountain, Arzu Hill and Cal Hill which consist
of marble and perhaps partially from Yildiz Mountain comprising gabbro.

The results of tritium analysis indicate relatively long mean residence time of these springs. The results of
carbon-13 analysis indicate that the source of the carbon dioxide in these spring waters are mixing of the
metamorphic carbon dioxide, carbon dioxide dissolved in the water of marble and travertine (dissolved
inorganic carbon) and atmospheric carbon dioxide in the precipitation. These waters are oversaturated
to calcite mineral in rainy and dry periods and to aragonite mineral in some periods and precipitate
travertine in some areas.

Keywords: Kaynarca and Gazikéy Springs, hydrogeology, isotope, water chemistry.



