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ONSOZ

Yarim asirlik bir gegmise ulasan Konya Teknik Universitesi Jeoloji Miihendisligi Boliimii,
kurulugsunun 50. y1l doniimiinii, bilimin 15181nda iilkemizin jeolojik mirasina katki sunan bir
etkinlikle taglandirmaktadir. Bu kapsamda diizenlenen “Jeocesitlilik ve Konya’nin Jeoturizm
Potansiyeli” konulu ¢alistay, dogal mirasin korunmasi, bilimsel olarak degerlendirilmesi ve
toplumsal farkindaligin artirilmasi yoniinde 6nemli bir adim niteligindedir.

Calistayin ana temasini olusturan jeogesitlilik; jeolojik (kayag, mineral, fosil vb.) ve
jeomorfolojik (yeryiizii sekli, topografya, fiziksel siirecler vb.) unsurlar ile toprak ve hidrolojik
karakteristiklerin dogal cesitliligini ifade etmektedir. Jeogesitlilik, yalnizca doganin estetik bir
unsuru degil; aynit zamanda bilim, egitim, koruma ve siirdiiriilebilir kalkinma agisindan da
biiyiik 6nem tasiyan bir kavramdir. Yeryliiziiniin milyonlarca yillik evrimsel siirecinin bir sonucu
olarak ortaya ¢ikan bu zenginlik, dogru degerlendirildiginde hem bilimsel hem de ekonomik
firsatlara doniisebilmektedir. Her yilin 6 Ekim giiniiniin, UNESCO tarafindan “Uluslararasi
Jeogesitlilik Giinii” olarak kutlandiginin da burada belirtilmesi yerinde olacaktir.

I¢ Anadolu’nun kalbinde yer alan Konya, barindirdigi magmatik-metamorfik-sedimanter-
tektonik yapilar ve dokular, fosiller, mineraller, karstik olusumlar, essiz jeolojik formlar ve
yaklasik 400 milyon yillik jeoloji tarihi ile biiyiik bir potansiyele sahiptir. Ancak bu potansiyelin
stirdiiriilebilir bir sekilde tanitilmasi ve korunmasi, disiplinler arasi bir anlayisla ytirtitiilmelidir.
[ste bu galistay, tam da bu hedef dogrultusunda akademi, kamu ve sektor temsilcilerini bir araya
getirerek onemli bir platform olusturmustur.

Bu calistayda bir araya gelen akademisyenler, arastirmacilar, kamu temsilcileri ve sektor
paydaslari, Konya’nin jeogesitlilik unsurlarinin bilimsel temelde degerlendirilmesine ve
bolgenin jeoturizm potansiyelinin ortaya konulmasina yonelik degerli katkilar sunmuslardir.
Elinizdeki bu 6zet kitapgik, s6z konusu bilimsel etkinlikte paylasilan bilgi, deneyim ve
onerilerin bir derlemesi niteliginde olup, gelecekte yiiriitiilecek aragtirmalara ve planlamalara
rehberlik etmesi amaciyla hazirlanmistir.

Boliimiimiiziin 50 yillik ge¢misi boyunca emek veren tiim akademisyenlere, 6grencilerimize,
mezunlarimiza ve bu ¢alistayin diizenlenmesine katki saglayan basta Konya Teknik
Universitesi Rektorliigii olmak iizere tiim kurum, kurulus ve katilimcilara en igten
tesekkiirlerimizi sunariz. Bu etkinligin, iilkemizin jeolojik mirasinin korunmasi ve Konya’nin
jeoturizm alaninda hak ettigi yere ulasmasi yoniinde yeni ufuklar agmasi dilegiyle...

Prof. Dr. Kiirsad ASAN
Konya Teknik Universitesi
Jeoloji Miihendisligi Boliim Baskani
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Radyasyon, enerjinin parcacik ya da elektromanyetik dalga ile yayilmasidir. Iyonize ve iyonize olmayan
radyasyon olarak ikiye ayrilir. Atomdan elektron kopmasina iyonlagsma denir. Radyo dalgalari,
mikrodalgalar, kizil 6tesi dalgalar ve goriiniir 151k ile ultraviyole 1sinlar iyonize olmayan radyasyondur.
Iyonize radyasyon ise, kozmik 1smlar, X 1sinlar1, gama 1sinlari, alfa ve beta parcaciklari ile ndtrondur.
Herkes kozmik 1sinlardan, havadan, etrafindaki kayalardan ve topraktan kaynaklanan ¢ok diisiik
miktarlardaki iyonize radyasyona maruz kalmaktadir. Ayrica ¢esitli hastaliklarin tedavisinde, rontgen
ve tomografi gibi cihazlar ile yapilan goriintiilemelerde de iyonize radyasyona maruz kalinmaktadir.
Diinya’ nin var olugundan beri tabiatta bulunan ve ¢ok uzun émiirlii (yiiz binlerce y1l) olabilen radyoaktif
elementler yasadigimiz gevrede dogal olarak ve kacinilmaz bir sekilde belirli bir radyasyon seviyesi
olusturmaktadir. Dogal radyasyona ilave olarak, 6zellikle niikleer silah patlamalari, niikleer santral
kazalari, niikleer tesis sizintilari, radyoaktif madde i¢eren teknolojik iiriinler ve radyolojik goriintiileme
cihazlart kullamimi nedeni ile radyasyon seviyesi artis gostermistir. Bu caligma kapsaminda,
freatomagmatik patlamalar sonucunda olusmus tipik bir maar krateri olan Orta Anadolu’ nun aktif bir
volkan1 olan Meke Maari’nda X-1g1n1 ve gama radyasyon 6l¢iimleri gerceklestirilmistir. Meke Maar1’nin
olusumu iki evreli bir volkanik etkinlige sahiptir: i1k evre, yeralti suyu ile magmanin etkilesmesi sonucu
gelisen freatomagmatik patlamalarla genis bir maar kraterinin olusumuyla temsil edilirken; ikinci evre,
krater tabaninda magmatik fazin etkinlesmesiyle meydana gelen Meke Skorya Konisi’nin olusumu
sonuglanan Strombolian tipte patlamalarla karakterizedir. Giiniimiizde Meke G6lii olarak adlandirilan
krater tabani biiyiik 6l¢iide kurumus durumdadir ve sadece mevsimsel olarak sinirli su birikintileri
icermektedir. Caligmada kullanilan TENMAK NUKEN iiretimi NEB.250D1 model radyasyon dlger,
radyasyon doz hizin1 ve toplam dozunu eszamanli olarak 6l¢ebilen, GPS destekli ve menii kontrollii
portatif bir cihazdir. Olgiimler, yerden 1 metre yiikseklikte el tipi cihazla ve yaklasik 25 metre
yiikseklikte drona monte edilmis cihazla olmak iizere iki farkli yontemle gerceklestirilmistir. Olgiim
yapilan ii¢ farkli istasyondan kaya¢ &rnekleri almmis; bu orneklerden biri, Ankara Universitesi
Yerbilimleri Uygulama ve Arastirma Merkezi (YEBIM) laboratuvarina gonderilerek XRF (X-Isin1
Floresans) analizi yapilmistir. Elde edilen sonuglar, calistay kapsaminda ayrintili bigimde
degerlendirilmis ve sunulmustur.

Anahtar Kelimeler: Aktif volkan, Meke Maari, Radyasyon, Gama, Saglik.
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ABSTRACT

Radiation is the emission of energy in the form of particles or electromagnetic waves. It is divided into
ionizing and non-ionizing radiation. The removal of an electron from an atom is called ionization. Radio
waves, microwaves, infrared waves, visible light, and ultraviolet rays are examples of non-ionizing
radiation. Ionizing radiation, on the other hand, includes cosmic rays, X-rays, gamma rays, alpha and
beta particles, and neutrons. Everyone is exposed to very low levels of ionizing radiation from cosmic
rays, the air, surrounding rocks, and soil. Additionally, people are exposed to ionizing radiation during
treatments for various diseases and during imaging procedures using devices such as X-rays and
tomography. Since the beginning of the world, radioactive elements that exist in nature and can have
very long lifespans (hundreds of thousands of years) naturally and inevitably create a certain level of
radiation in the environment we live in. In addition to natural radiation, radiation levels have increased
due to nuclear weapon explosions, nuclear power plant accidents, nuclear facility leaks, technological
products containing radioactive materials, and the use of radiological imaging devices. In this study, X-
ray and gamma radiation measurements were carried out at the Meke Maar, a typical maar crater formed
by phreatomagmatic eruptions and an active volcanic structure of Central Anatolia. The formation of
Meke Maar represents a two-stage volcanic evolution. The first stage corresponds to the formation of a
wide maar crater through phreatomagmatic explosions triggered by the interaction between ascending
magma and groundwater. The second stage is characterized by Strombolian-type eruptions, marking the
emplacement of the Meke Scoria Cone within the maar crater as a result of a renewed magmatic phase.
At present, the crater floor, formerly occupied by Meke Lake, is largely desiccated, with only seasonal
and localized water accumulations remaining. For this study, radiation measurements were performed
using the NEB.250D1 model radiation meter produced by TENMAK NUKEN. The device is a portable,
GPS-supported, and menu-controlled system capable of simultaneously measuring radiation dose rate
and total dose. Measurements were conducted using two complementary methods: one with a handheld
instrument at 1 meter above the ground, and another with a drone-mounted system approximately 25
meters above ground level. Rock samples were collected from three different measurement sites, and
one of these samples was analysed by X-ray Fluorescence (XRF) at the Earth Sciences Application and
Research Center (YEBIM), Ankara University. The results obtained were evaluated and presented in
detail within the scope of the workshop.

Keywords: Active volcano, Meke Maar, Radiation, Gamma rays, Health
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Bu ¢aligma, Konya Ovasi ve civarinda bulunan kil kaynaklariin mineralojik-petrografik ve kimyasal
Ozelliklerini arastirmay1 ve bolgedeki antik seramiklerin koken c¢aligmalarina altyapr saglamay1
amaglamaktadir. Bu kapsamda toplam 42 kil 6rnegi sistematik olarak toplanmis ve farkli analitik
yontemlerle incelenmistir: petrografik o6zellikler icin optik mikroskop (OM), mineral fazlarin
belirlenmesi ig¢in X-1511 toz kirmimi (XRPD) ve jeokimyasal bilesim icin lazer ablasyon indiiktif
eslesmis plazma Kkiitle spektrometrisi (LA-ICP-MS). Ayrica, toplanan killerden hazirlanan briket
ornekler, arkeolojik seramikler ile dogrudan jeokimyasal ve petrografik karsilastirmalarda
kullanilmistir. Kimyasal ve petrografik veriler, Konya Ovasi’nda farkli jeolojik kaynaklar ve ¢okelme
ortamlari ile iliskili dort arkeometrik kil grubu belirlenmistir. Incelenen drneklerde plajiyoklaz, kuvars
ve Ozellikle bolgedeki killerin karakteristik 6zelligi olan hornblend igerdigi tespit edilmistir. Mineral
birliktelikleri ile baz1 6rneklerdeki andezit parcalarinin varligi, killerin biiylik oranda Carsamba Nehri
hinterlandinda genis yayilim gosteren andezitik kayaglardan tiliredigini diistindiirmektedir. Ayrica,
kimyasal bilesimlerde sedimantasyon siireclerine bagl farkliliklar gézlenmistir. Her ne kadar analizler
¢Okelme kosullarimin ayrintili rekonstriiksiyonuna olanak tanimasada, elde edilen bulgular Konya
Ovast’nda iki ana kil ¢okel grubunun varligini ortaya koymus; elde edilen veriler bolgedeki arkeolojik
seramiklerin hammadde kaynaklarinin aragtirilmasinda potansiyel kil yataklariyla iliskilendirilmesine
katki saglamustir.

Anahtar Kelimeler: Antik Seramik, Konya Ovasi, Arkeometri, Petrografi, Orta Anadolu
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ABSTRACT

This study aims to investigate the petrographic and chemical characteristics of clay sources located in
and around the Konya Plain and to provide a reference group for provenance studies of ancient ceramics
from the region. Within this scope, a total of 42 clay samples were systematically collected and analyzed
using different analytical methods, including optical microscopy (OM) for petrographic features, X-ray
powder diffraction (XRPD) for the identification of mineral phases, and laser ablation inductively
coupled plasma mass spectrometry (LA-ICP-MS) for geochemical composition. In addition, briquette
samples prepared from the collected clays were used for direct geochemical and petrographic
comparisons with archaeological ceramics. Chemical and petrographic data identified four
archaeometric clay groups associated with different geological sources and depositional environments
in the Konya Plain. The collected samples contain plagioclase, quartz, and hornblende the latter being a
characteristic feature of the clays in this region. The mineral assemblages, along with the presence of
andesite fragments in some samples, suggest that the clays largely derived from the andesitic rocks
extensively exposed in the hinterland of the Carsamba River. Furthermore, variations in chemical
composition were observed depending on sedimentation processes. Although the analyses do not allow
for a more detailed reconstruction of depositional conditions, the results show the presence of two main
clay depositional groups in the Konya Plain. The results contribute to the correlation of potential clay
deposits with the raw material sources of archaeological ceramics in the region.

Keywords: Ancient Ceramics, Konya Plain, Archaeometry, Petrography, Central Anatolia
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Dogal su kaynaklari, yalnizca hidrojeolojik acidan degil ayn1 zamanda ekolojik, kiiltiirel ve turistik
degerleriyle de 6nemli dogal miras unsurlaridir. Jeoturizm, jeolojik ve hidrojeolojik mirasin korunmasin
ve tanitilmasini amaglayan, ayn1 zamanda yerel kalkinmayi destekleyen siirdiiriilebilir bir turizm
yaklasimidir. Bu baglamda, su kaynaklar1 hem bilimsel arastirmalar hem de turistik cazibe merkezleri
olarak ¢ok yonlii bir deger tasimaktadir. Besgdz ve Bakirpinari-Zengi kaynaklari, Konya ili Sarayoni
ilgesinde yer almakta olup hem hidrojeolojik hem de jeomorfolojik 6zellikleri agisindan dnemli bir dogal
mirasi temsil etmektedir. Karbonifer yash kiregtaslarindan faylar boyunca farkli noktalardaki kaynak
bosalimlari, fay dogrultusu boyunca birleserek Besgdz deresini olugturmaktadir. Konya ve ¢evresinde
yeralt1 su seviyelerindeki diisiise ragmen tiim y1l boyunca siirekli akis gdsteren kaynaklarin soguk ve
tatlt nitelikteki sular1, hem yerel halkin igme ve sulama ihtiyacini karsilamakta hem de ekosistemlerin
siirekliliginde 6nemli rol oynamaktadir. Kaynak cevresindeki Insuyu formasyonuna ait kirectaslarinda
gozlenen karstik sekiller ve zengin biyolojik cesitlilik, alan1 yalnizca hidrojeolojik acidan degil ayni
zamanda jeoturizm ve ekoturizm agisindan da cazip hale getirmektedir. Jeoturizm agisindan Besgdz ve
Bakirpinari-Zengi kaynaklari, ziyaretcilere jeolojik siireglerin sahada dogrudan goézlemlenebilmesine
imkan tanimaktadir. Ozellikle karstik olusumlarinin gorsel estetigi, kaynaklarin berrakligi ve
cevresindeki dogal peyzaj, strdiiriilebilir turizm uygulamalari i¢in uygun bir zemin olusturmaktadir.
Ayrica, bolgenin tarimsal Uretimle olan iliskisi, kiiltiirel dokusu ve Konya’nin tarihi birikimi ile
disiiniildiigiinde, s6z konusu kaynaklarin alternatif turizm rotalar: icerisinde 6nemli bir durak haline
gelebilecegi  disiiniilebili. Bu kapsamda, kaynaklarin jeoturizm agisindan degerlendirilmesi;
stirdiiriilebilir kullanim, yerel halkin ekonomik gelirlerinin artirilmasi, dogal ve kiiltiirel mirasin
korunmasi agisindan stratejik bir 6neme sahiptir. Bu kaynaklarin jeoturizme kazandirilmasi hem
bilimsel aragtirmalar hem de cevre temelli egitim etkinlikleri acgisindan da deger yaratacaktir.
Dolayisiyla, bu alanin korunarak turizme agilmasi, bdlgesel kalkinmaya ¢ok boyutlu katkilar
saglayabilecek niteliktedir.

Anahtar Kelimeler: Jeoturizm, Besg6z-Zengi Kaynaklari, Hidrojeoloji, Sarayonii, Konya
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ABSTRACT

Natural springs are considered significant elements of natural heritage, not only due to their
hydrogeological importance but also because of their ecological, cultural, and touristic values.
Geotourism, as a sustainable tourism approach, aims to conserve and promote geological and
hydrogeological heritage while simultaneously supporting local development. In this context, springs
possess a multifunctional value, serving both as subjects of scientific research and as touristic attractions.
The Besgoz and Bakirpinari-Zengi springs, located in the Sarayonii district of Konya Province, represent
a remarkable component of the region’s natural heritage with respect to their hydrogeological and
geomorphological characteristics. The springs emerge from various points along the fault lines from
Carboniferous-age limestones and converge to form the Besgdz Stream. Despite the decline of
groundwater levels in Konya and its surroundings, these springs maintain continuous flow throughout
the year. Their cold and fresh waters not only meet local communities’ drinking and irrigation needs but
also play an important role in sustaining ecosystems. Karstic features observed in the limestones of the
Insuyu Formation surrounding the springs, together with the rich biological diversity, enhance the site’s
appeal not only from a hydrogeological standpoint but also in terms of geotourism and ecotourism
potential. From a geotourism perspective, the Besgdz and Bakirpinari-Zengi springs provide visitors
with opportunities to directly observe geological processes in situ. The visual aesthetics of the karstic
formations, the clarity of spring waters, and the surrounding natural landscape create favorable
conditions for sustainable tourism practices. Moreover, when considered in relation to the region’s
agricultural activities, cultural fabric, and Konya’s historical richness, these springs may become
significant stops within alternative tourism routes. In this regard, the geotourism assessment of the the
springs holds strategic importance for sustainable utilization, the enhancement of local economic
income, and the preservation of natural and cultural heritage. Incorporating these springs into
geotourism initiatives would also generate added value for scientific research and environmental
education. Therefore, preserving and promoting the area through tourism could contribute
multidimensionally to regional development.

Keywords: Geotourism, Besgdz-Zengi Springs, Hydrogeology, Sarayonii, Konya



Konya Teknik Universitesi, Jeoloji Miihendisligi Béliimii 50. Y1l Calistayi
16-18 Ekim 2025, Konya

Farkh Dokanak Tiplerinde Gelismis Cu-Pb-Zn Cevherlesmelerindeki
Mineral Birliktelikleri ve Raman Spektroskopik Karsilastirmasi: Akcakisla
(Yozgat), Dursunbey ve Balya (Balikesir) Yataklar:

Esra Unal Cakir %", Kiymet Deniz Yagcioglu ', Yusuf Kagan Kadioglu'?

! Ankara Universitesi, Yerbilimleri Uygulama ve Arastirma Merkezi ( YEBfM), 06830, Golbasi-
Ankara/Tiirkiye
2 Y ozgat Bozok Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 66100,
Yozgat/Tiirkiye
3 Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 06830, Gélbasi-
Ankara/Tiirkiye
(F*eucakir@ankara.edu.tr, e.esraunal@gmail.com)

0z

Bu ¢alismada, ii¢ farkli sahada (Ak¢akisla—Y ozgat, Dursunbey—Balikesir ve Balya—Balikesir) gézlenen
dokanak tipi bakir-kursun-¢inko cevherlesmeleri incelenmistir. Bu cevherlesmelerden Dursunbey ve
Balya cevherlesmeleri Tiirkiye'nin en 6nemli bakir-kursun-¢inko provenslerinden biri olan Biga
Yarimadasi’nda bulunurken Akgakigla cevherlesmesi ise yine onemli bakir-kursun-¢inko iiretim
yerlerinden olan Akdagmadeni’nde yer almaktadir. S6z konusu sahalar jeolojik, mineralojik-
petrografik (ana kaya, yan kaya ve cevher), jeokimyasal (mineral, alterasyon, tiim kaya kimyasi) olarak
calisilmis olsa da ana kaya-yan kaya iligkileri farkli olan yataklarda olusan cevher minerallerinin
spektroskopik 6zelliklerinin karsilagtirmali degerlendirilmesi yapilmamistir. Bu nedenle ana kaya-yan
kaya iligkileri farkli olan yataklarda olusan cevher minerallerinin detayli spektroskopik Olgiimleri
almarak karsilagtirmali degerlendirilmesi yapilmistir. Akcakisla cevherlesmesi Akgakisla Formasyonu
(Akdagmadeni Masifi) ile Orta Anadolu Granitoyitleri (OAG)’nin dokanaginda; Dursunbey
cevherlesmesi Saricas1 Formasyonu’na ait metamorfik kayalar (Menderes Masifi) ile Alagam Graniti
dokanaginda; Balya cevherlesmesi ise Permiyen yash kirectaglar1 (Karakaya Kompleksi) ile Tersiyer
yash dasitlerin dokanaginda gelismistir. U¢ sahada da benzer cevher mineralleri tanmimlanmustir.
Akdagmadeni cevherlesmesinde sfalerit, galenit, kalkopirit, fahlerz, manyetit, spekiilarit hematit ile
kalkosin; Dursunbey cevherlesmesinde kalkopirit, pirit, sfalerit, galenit, fahlerz, manyetit ve hematit;
Balya cevherlesmesinde ise pirit, sfalerit, galenit, kalkopirit ve fahlerz belirlenmistir. Galenit minerali
469 cm™, 206 cm™ ve 107-95-82-74-61-52 cm™"*de kuvvetli Raman kaymalar1 gostermektedir. Galenit
minerallerindeki 469 cm™’deki pik elemental siilfiiriin varlig1 ile karakteristik olup 142 cm™’in altindaki
kaymalar Pb-S baglarin1 gdstermektedir. Her ii¢ cevherlesmedeki galenit spektrumlarinda 973 cm™’de
pik gozlenmemesi oksidasyon siireciyle siilfatlarin olusumunun séz konusu olmadigini isaret
etmektedir. Sfalerit mineralleri 669-640-609 cm™, 451-421-394-351-333-300 cm™ ve 219-179 cm™’de
Raman kaymalari ile karakteristiktir. Kalkopirit minerallerinde 476 cm™, 370-320-295-274 cm™ ve 104-
91-71-62 cm™’de Raman kaymalar1 tespit edilmistir. Pirit minerallerinde 394 cm™ ve 353 cm™’de
kuvvetli Raman kaymalar1 448 cm™’de zayif Raman kaymas1 s6z konusudur. Hematit minerallerinde
300 cm™ ve 233 cm™’de kuvvetli Raman kaymalar1 669-619, 507, 419 ve 252 cm™’de zayif Raman
kaymalar1 s6z konusu iken manyetit minerallerinde 680 cm™’de kuvvetli Raman kaymasi1 559 ve 309
cm™’de zay1f Raman kaymalar1 s6z konusudur. Fahlerz minerallerinde 381-362 cm™, 184 cm™ ve 127-
73 cm’de Raman kaymalar1 tespit edilmistir. Her iic cevherlesme de benzer cevher olusum
mekanizmast ve mineral birliktelikleri ile gelismis olmasina ragmen, Raman spektroskopisi
incelemelerinden elde edilen spektrumlarda bazi farkliliklar saptanmistir. Bu durumun, cevher
minerallerinin olugum sicakligi, ana-yan kaya iligkisi, element aligverisi, iz element igerikleri ve yerel
jeolojik kosullardan kaynaklaniyor olabilecegi diisiiniilmektedir.

Anahtar Kelimeler: Cu-Pb-Zn, galenit, sfalerit, fahlerz, Raman spektoskopisi.
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ABSTRACT

In this study, contact-type copper-lead-zinc mineralisations observed in three different areas
(Akgakisla—Y ozgat, Dursunbey—Balikesir, and Balya—Balikesir) were investigated. Among these, the
Dursunbey and Balya mineralisations are located in the Biga Peninsula, which represents one of the
most important copper-lead-zinc provinces in Turkey. The Akgakisla mineralisation, on the other hand,
occurs in the Akdagmadeni region, also known for its significant Cu-Pb-Zn production. Although these
deposits have been investigated in terms of their geological, mineralogical—petrographic (host rock, wall
rock, and ore), and geochemical (mineral, alteration, and whole-rock chemistry) characteristics, a
comparative assessment of the spectroscopic properties of ore minerals formed in deposits with different
host—wall rock relationships has not been conducted. Therefore, detailed spectroscopic analyses of ore
minerals formed in deposits with different host—wall rock relationships have been conducted and
comparatively evaluated. The Akgakisla mineralisation developed at the contact between the Akgakisla
Formation (Akdagmadeni Massif) and the Central Anatolian Granitoids (CAG); the Dursunbey
mineralisation formed at the contact between the metamorphic rocks of the Saricasu Formation
(Menderes Massif) and the Alagam Granite; and the Balya mineralisation occurred at the contact
between Permian limestones (Karakaya Complex) and Tertiary dacites. Similar ore minerals have been
identified in all three localities. In the Akdagmadeni mineralisation, sphalerite, galena, chalcopyrite,
fahlore, magnetite, specular hematite, and chalcocite were determined; in the Dursunbey mineralisation,
chalcopyrite, pyrite, sphalerite, galena, fahlore, magnetite, and hematite were recognized; and in the
Balya mineralisation, pyrite, sphalerite, galena, chalcopyrite, and fahlore were identified. The galena
mineral exhibits strong Raman shifts at 469 cm™, 206 cm™', and 107-95-82—-74-61-52 cm™'. The peak
at 469 cm™! in galena is characteristic and indicates the presence of elemental sulfur, while the shifts
below 142 cm™ correspond to Pb—S bonds. The absence of a peak at 973 cm™ in the galena spectra from
all three mineralisations suggests that the formation of sulfates through oxidation did not occur.
Sphalerite minerals are characterized by Raman shifts at 669-640-609 cm™, 451-421-394-351-333—
300 cm™, and 219-179 cm™'. In chalcopyrite minerals, Raman shifts were detected at 476 cm™, 370—
320-295-274 cm ™, and 104-91-71-62 cm™'. Pyrite minerals show strong Raman shifts at 394 cm™ and
353 cm™', with a weak shift at 448 cm™. Hematite minerals exhibit strong Raman shifts at 300 cm™" and
233 cm™!, along with weak shifts at 669—-619, 507, 419, and 252 cm™!, whereas magnetite minerals
display a strong Raman shift at 680 cm™ and weak peaks at 559 and 309 cm™. In fahlore minerals,
Raman shifts were detected at 381-362 cm™, 184 cm™', and 127-73 cm™'. Although all three
mineralisations developed through similar ore formation mechanisms and mineral assemblages, Raman
spectroscopic analyses revealed certain variations in the obtained spectra. These differences are
considered to be potentially related to ore-forming temperatures, host—wall rock interactions, elemental
exchange, trace element compositions, and local geological conditions.

Keywords: Cu—Pb—Zn, galena, sphalerite, fahlore, Raman spectroscopy.
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Konya il merkezinin kuzeybatisinda yer alan Sizma bolgesi Kiitahya-Bolkardag1 zonu igerisinde yer
almaktadir. Bolgenin jeolojisi temelde Paleozoyik yasl karbonatl ve kirintili metamorfiklerle temsil
edilir. Bu birimler farkli yas araliklarina sahip magmatikler tarafindan kesilmektedir. Magmatik
kayagclar diyabaz, trakit, andezit, trakiandezit bilesimlerindedir. Bélgedeki Neojen ortii birimleri tepeler
ve sirtlarin haricinde diger tiim birimleri lizerler. Calisma alan1 Hersiniyen ve Alpin orojenik
sistemlerinin etkilerine maruz kalmis ve Neojen ¢okelleri haricindeki tiim birimler ¢esitli derecelerde
metamorfizmanin etkisinde kalmigtir. Bélge yogun bigimde kirikli-kivrimli yapisal unsurlara sahiptir.
Hem paleo ve hem de giincel kirik sistemlerinin yogun bulunmasi ile birlikte bolgede farkli donemlerde
magmatik aktivitenin de gelismesi, hidrotermal alterasyonlar ve metalik cevherlesmeler bakimindan
bolgeye dnemli bir potansiyel kazandirmistir. Bu baglamda ¢alisma alan1 ve gevresi antik donemlerden
bu yana cesitli metalik cevherlesmelere ve madencilik isletmelerine ev sahipligi yapmistir. Antik
donemden 1980°li yillara kadar civa, Roma-Osmanli ve Cumhuriyet doneminde ise kursun-¢inko
isletmeciligi yapilan bolgede giliniimiizde aktif bir madencilik faaliyeti bulunmamakla birlikte, altin
cevherlesmesine dair tespitler de mevcuttur. Yapilan bu ¢alismada ¢aligma alaninda tespit edilen altin
cevherlesmesinin potansiyeli ve iligkili oldugu kaya birimleri incelenmistir. Bu amaglara iliskin
mineralojik—petrografik (ana kaya, yan kaya ve cevher) ve jeokimyasal analizler (alterasyon, tiim kaya
kimyas1) yapilmistir. Jeokimyasal analizler ana oksit ve iz element igeriklerinin belirlenmesine yonelik
X-Isinlar1 Fluoresans (XRF) Spektrometresi ve Indiiktif Olarak Eslesmis Plazma Kiitle Spektrometresi
(ICP-MS) kullanilmistir. Bolgedeki bazik bilesime sahip kaya 6rneklerinden ICP-MS teknigi ile yapilan
analizlerde 5000 ppb’ye varan Au degerleri elde edilmistir. Bu degerlerin elde edildigi bolgelerde el
orneklerinde skoroditlesme, limonitlesme, silislesme, serizitlesme tiirlerinde alterasyonlar tespit
edilmistir. Yapilan Taramali Elektron Mikroskobu (SEM) analizlerinde altin degerlerinin altere kayalar
icerisinde, pirit mineralleriyle iliskili olarak bulundugu belirlenmistir.

Anahtar Kelimeler: Altin cevherlesmesi, Alterasyon, Sizma, Konya, Tiirkiye.
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ABSTRACT

The Sizma region, located northwest of the Konya provincial center, is within the Kiitahya-Bolkardagi
zone. The region's geology is primarily represented by Paleozoic-aged carbonate and -clastic
metamorphic rocks. These units are intruded by magmatic rocks of different age ranges. Magmatic rocks
consist of diabase, trachyte, andesite, and trachyandesite compositions. The Neogene cover units in the
region cover all other units except for the hills and ridges. The study area has been affected by the
Hersinian and Alpine orogenic systems, and all units except the Neogene sediments have undergone
varying degrees of metamorphism. The region has a highly fractured and folded structural composition.
The presence of both paleo and recent fracture systems, along with the development of magmatic activity
in the region during different periods, has given the area significant potential in terms of hydrothermal
alteration and metallic mineralization. In this context, the working area and its surroundings have been
home to various metallic mineralizations and mining operations since ancient times. Although there is
no active mining activity in the region today, mercury mining took place there from ancient times until
the 1980s, while lead-zinc mining was carried out during the Roman-Ottoman and Republican periods.
In addition to those, there are indications of gold mineralization in the area. This study examined the
potential of gold mineralization identified in the study area and the associated rock units. Mineralogical—
petrographic (host rock, wallrock, and ore) and geochemical analyses (alteration, whole-rock
geochemistry) were conducted for these purposes. Geochemical analyses were performed using X-ray
Fluorescence (XRF) Spectrometry and Inductively Coupled Plasma Mass Spectrometry (ICP-MS) to
determine the major oxide and trace element contents. Analyses conducted using the I[CP-MS technique
on rock samples with a basic composition in the region yielded Au values of up to 5000 ppb. In the
regions where these values were obtained, alterations such as scoroditization, limonitization,
silicification, and sericitization were detected in the hand samples. Scanning Electron Microscope
(SEM) analyses have determined that gold particles are found within altered rocks, associated with
pyrite minerals.

Keywords: Gold mineralization, Alteration, S1izma, Konya, Tiirkiye.
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Karacadag Volkanik Kompleksi (KCVK), Kapadokya Volkanik Provensi’nin giineybati ucunda yer alan
ve Orta Anadolu’nun 6nemli volkanik komplekslerinden biridir. Ge¢ Miyosen’den Pleistosen’e kadar
devam eden ¢ok evreli magmatik ve volkanik siirecler sonucunda gelisen kompleks; nadir bazaltik-
trakitik lav akintilarinin yan1 sira agirlikli olarak andezitik—dasitik lav akintilari, lav kubbeleri, dayklar,
niié ardenteler, base surge benzeri piroklastik yogunluk akintilar1 ve lahar birikintilerinden olusan zengin
volkanik drilinler icerir. Stratigrafik ve morfolojik agidan Karacadag stratovolkaninin merkez
fasiyesinde, Ovacik Yayla’da yaklagik 2 km capinda biiyiik bir krater ile lav kubbeleri, dazit-andezitik
lav akitilar1 ve hidrotermal alterasyon gosteren tepeler yer almaktadir. Proksimal fasiyes, dasitik-
andezitik lav kubbeleri, lav akintilari, ¢ivi ve neck (boyun) yapilari, blok-kiil akintilari, niié ardenteler
ve lahar birikintilerinden olusmaktadir. Distal zonlarda ise ince taneli kiil ve tiif tabakalari,
epivolkanoklastikler ve sedimanter birimler mevcuttur. Stratovolkanin kuzeydogusunda ise
monogenetik bazaltik koniler ve maar piroklastikleri gézlenmektedir. Karacadag ve ¢evresinde farkli
evrelere ait volkanik fasiyeslerin gozlemlenebilir olmasi, bolgeyi jeolojik miras acisindan essiz
kilmaktadir. Distal, proksimal ve merkezsel fasiyeslerin iyi gelismis yapisi, volkanik siire¢lerin ayrintil
incelenmesine olanak saglamakta ve yiiksek jeo-egitim potansiyeli sunmaktadir. Petrolojik ve
jeokimyasal veriler, magma evriminin asimilasyon, fraksiyonel kristallesme, magma mingling-mixing
ve kabuk kontaminasyonu gibi karmasik siireclerle sekillendigini gdstermektedir. izotopik analizler,
magmanin dalma-batma-modifiye {ist litosfer kokenli oldugunu desteklemektedir ve bu da bdlgenin
jeokimyasal karakterini agiklamaktadir. Karacadag, yalnizca volkanolojik agidan degil, ayn1 zamanda
zengin kiiltiirel ve tarihl mirasi ile de 6nemli bir alandir. Ovacik Yaylasi kraterinde bulunan sicak su
cikislari, bolgede geleneksel yaylacilik faaliyetlerinin gelismesine imkan saglamistir. Ayrica Karacadag
cevresinde Sekikale ve Mennek Kalesi basta olmak {izere ¢esitli tarihi askeri kaleler, surlar, sarniglar,
mezarlar, hoyiikler ve Ermeni yerlesim izleri bulunmaktadir. Akdren Yeraltt Sehri, Nevsehir
bolgesindeki orneklerle benzerlik gosteren onemli kiiltiirel miras unsurlarindandir. Kuruyan Kesmez
Goli ise yorede ozgiirce dolasan Yilki atlarina dogal yasam alani saglamaktadir. Bélgedeki bu tarihi
yapilar, volkanik arazinin jeomorfolojik 6zellikleriyle sik1 bir iligki i¢indedir ve bdlgenin tarih boyunca
sahip oldugu stratejik ve kiiltiirel 6nemi somutlagtirmaktadir. Sonu¢ olarak, Karacadag Volkanik
Kompleksi; kapsamli stratigrafik, petrografik ve jeokimyasal 6zellikleriyle bilimsel arastirmalar igin
ideal bir dogal laboratuvar olmasinin yani sira, zengin kiiltiirel ve tarihi miras unsurlartyla biitiinlesmis
bir jeosit olarak ulusal jeo-miras aginda oncelikli olarak korunmali ve siirdiiriilebilir yonetim ilkeleri
cercevesinde degerlendirilmelidir.

Anahtar Kelimeler: Boyun-civi yapisi, Dasit, Stratovolkan, Volkanik jeomiras, Yeralt1 sehri
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ABSTRACT

Karacadag Volcanic Complex (KCVC), located at the southwestern edge of the Cappadocia Volcanic
Province, is one of the significant volcanic complexes in Central Anatolia. Developed through multi-
stage magmatic and volcanic processes from the Late Miocene to the Pleistocene, the complex
comprises rare basaltic-trachytic lavas, as well predominantly andesitic—dacitic lava flows, lava domes,
nuee ardentes, base surge-like pyroclastic density currents, and lahar deposits. Stratigraphically and
morphologically, the central facies of the Karacadag stratovolcano is characterized by a large (~2 km
diameter) crater at the Ovacik Plateau, accompanied by lava domes, dacitic-andesitic lava flows, and
hydrothermally altered hills. The proximal facies consist of dacitic-andesitic lava domes, lava flows,
volcanic necks and pipes, block-and-ash flows, nuee ardentes, and lahar deposits. Distal zones include
fine-grained ash and tuff layers, epivolcaniclastic deposits, and sedimentary units. Monogenetic basaltic
cones and maar pyroclastics are observed northeast of the stratovolcano. The presence of well-preserved
distal, proximal, and central facies representing various volcanic stages makes the region unique in terms
of geological heritage, offering detailed insights into volcanic processes and substantial potential for
geo-education. Petrographic and geochemical data indicate that magma evolution involved complex
processes including assimilation, fractional crystallization, magma mingling-mixing, and crustal
assimilation. Isotopic analyses support a subduction-modified upper lithospheric mantle source,
explaining the region's geochemical signature. Beyond its volcanological significance, Karacadag holds
considerable cultural and historical importance. Thermal springs within the Ovacik Plateau crater have
facilitated traditional pastoral activities. The area hosts numerous historical military structures, including
Sekikale and Mennek Castle, cisterns, tombs, and remnants of Armenian settlements. The Ako6ren
Underground City, comparable to examples in the Nevsehir region, represents a key cultural heritage
element. The dried Kesmez Lake provides a natural habitat for the free-ranging wild horses (Yilki
horses). These historical sites are closely intertwined with the volcanic terrain’s geomorphology,
reflecting the region's long-standing strategic and cultural relevance. In conclusion, the Karacadag
Volcanic Complex, with its comprehensive stratigraphic, petrographic, and geochemical characteristics,
represents an ideal natural laboratory for scientific research. Integrated with its rich cultural and
historical heritage, it should be prioritized for protection within the national geoheritage network and
managed under sustainable conservation principles.

Keywords:Dacite, Neck-pipe structure, Stratovolcano, Underground city, Volcanic geoheritage
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Sille, Konya’nin 9 km kuzeybatisinda bir vadinin iki yakasinda kurulmustur. Burasi sonmiis bir volkan
kraterinin kuzey etegidir. Deniz seviyesinden yiiksekligi 1115 metredir. Sillenin eteklerinde bulundugu
ikiz tepelerden doguda olaninin iizerinde Gevale kalesinin yer aldig1 ve ydre insaninin takkaya benzedigi
icin Takkeli Dag olarak adlandirdig: tepe 1675 metre yliksekliginde; bunun 2 km kuzeybatisinda olan
bliyiik Gevale Tepesi 1710 metre yiiksekligindedir. Gevale Kalesi, Konya ovasi ve Konya-Beysehir
yolunu kontrol eden jeo-politik bir konuma sahiptir. Eski bir Rum K&yt olan Sille; sapeller, kilise ve
manastirlar, miizeler, hamamlar, ¢esmeler, su yollari, kopriiler, camiler, mezarliklar ve magaralar ile 3
bin y1llik gecmisiyle renkli bir bolgedir. Ozellikle tarihi yaklasik olarak 5 bin y1l dncesine kadar giden
Sille koyiinde proklastikler i¢ginde bulunan magaralar, Sille kentsel sit alani1 icerisinde yer alan arkeolojik
tescilli magaralardir. Sille’nin gilineyinde bulunmakta olan magara kiliseler, Sille igin énem tasiyan
tarihi varliklar arasindadir. Erken Hristiyanlik donemine ait olan bu kiliseler dag yamacindaki proklastik
kayalara oyulmustur. Ayrica Aya Elenia Miizesi ve koylin i¢cinden gegen c¢ay Sille’ye ayr bir giizellik
katmistir. Sille fiziki konumunun verdigi avantajla yazlari serin, kiglar1 fazla soguk degildir. Vadideki
hava sirkiilasyonu dis riizgarlardan fazla etkilenmediginden iklimi rutubetsizdir, giin boyunca ve
mevsimlere gore sicaklik degisimleri ¢cok fazla degildir. Vadi yamaglariin sinirladigi bu mikroklima,
insanlarla birlikte tiim canlilara yoredeki en uygun yasama-barinma ortamini saglamaktadir. Sille
jeolojik olarak genelde tiiflerden olugmakta olup 6nemli bir Roma-Bizans-Osmanli mimarisi 6zelligi
tagimaktadir. Bolgede; dasit, andezit gibi daha sert volkanik kayaclar ¢ok genis yayilima sahiptir. Ancak
ozellikle yerlesim alani olarak tiif-tiifitlerin oldugu alan seg¢ilmistir. Tiiflerin kolay islenmesi, klima
Ozelligi tagimasi, tarima uygun elementlerce zengin verimli toprak olusumunu saglamasi, bol su i¢eren
vadi i¢inde degisik medeniyetlere ev sahipligi yapmasina sebep olmustur. Ttifler, el aletleriyle kazilarak
oyma yapilar olusturmaya c¢ok uygundur. Kolayca kazilip yontulabilen ve gozeneklerindeki suyu
kaybedip kuruyunca sertlesen bu kayalarin, yaliim 6zellikleri de vardir. Bu nedenle insanlar, binlerce
y1l oncesinde (Roma, Bizans donemi) hi¢bir yap1 malzemesine gereksinim duymadan bu kayaclar
oyarak en saglikli bariaklarini, konut, manastir, kilise, mezar, su sarnici vb. olusturmuslardir. Bélgenin
turizmi, ydrenin tarihi, dogal ve kiiltlirel kimligini koruyan ve gelistiren, yore halkinin ihtiyaglaria
cevap veren ve onlari turizmle kaynastiran bir yapida eko-turizm olmalidir. Geleneksel yagsam tarzinin
korunmasi ve gelistirilmesi 6nemli hedef olmalidir. Bélge Kapadokya bolgesine ve Ihlara vadisine
alternatif olacak sekilde projelendirilmelidir. Insanlarin gezip eglenecegi bol vakit gecirebilecegi,
vadiler boyunca yiiriiylis ve spor etkinlikleri yapacagi, hos¢ca zaman gecirecekleri, yore yemeklerini
tadabilecekleri, tarihi mekanlarn ziyaret edebilecekleri alanlar olarak planlanmalidir. Bélgede 6ne ¢ikan
en 6nemli ideal hedef “alanin korunmas1” ve yeni yapilasmalara izin verilmemesi olmalidir.

Anahtar Kelimeler: Sille, Tuf-Tifitler, Arkeolojik Alanlar, Turizm

14



Konya Technical University, Geological Engineering Department 50th Anniversary
Workshop
October 16-18, 2025, Konya

The Geological and Archaeological Importance and Future of Sille (Konya)
Turkey

Hiiseyin Kurt!"

'Department of Geological Engineering, Konya Technical University, TR-42250, Konya
(hkurt@ktun.edu.tr)

ABSTRACT

Sille is situated on either side of a valley 9 km northwest of Konya. It is the northern foothills of an
extinct volcanic crater. Its elevation is 1,115 meters above sea level. Of the twin hills at the foot of Sille,
the eastern one, where Gevale Castle stands, is known to locals as Takkeli Dag (Takkeli Mountain) for
its resemblance to a skullcap. The larger Gevale Tepe, 2 km northwest of Sille, is 1,710 meters high.
Gevale Castle holds a geopolitical position, controlling the Konya plain and the Konya-Beysehir road.
Sille, an old Greek village, is a colorful region with a 3,000-year history of chapels, churches and
monasteries, museums, baths, fountains, waterways, bridges, mosques, cemeteries and caves. The caves
found within the pyroclastic deposits of Sille, whose history dates back approximately 5,000 years, are
registered archaeological sites within the Sille urban site. The cave churches located south of Sille are
among the historical sites of significance for Sille. These churches, dating back to the Early Christian
period, were carved into the proclastic rocks of the mountainside. In addition, the Aya Elenia Museum
and the stream passing through the village add a special beauty to Sille. Sille's location allows it to enjoy
cool summers and mild winters. Because air circulation in the valley is not significantly affected by
external winds, the climate is humid, and temperature fluctuations throughout the day and season are
minimal. This microclimate, bounded by the valley slopes, provides the most suitable habitat for all
living things, including humans. Harder volcanic rocks such as dacite and andesite are widespread in
the region. However, the area containing tuff and tuffite was specifically chosen for settlement. The
tuff's ease of processing, its climate properties, and the formation of fertile soil rich in elements suitable
for agriculture have led to the valley hosting various civilizations, thanks to its abundant water. Tuffs
are well-suited to carving structures by excavating with hand tools. These rocks, which can be easily
excavated and carved, harden upon drying after losing their porous water, also possess insulating
properties. Therefore, thousands of years ago (during the Roman and Byzantine periods), humans carved
these rocks without needing any other building materials, creating their most reliable shelters: dwellings,
monasteries, churches, tombs, water cisterns, and more. Tourism in the region should be eco-tourism,
with a structure that preserves and enhances the region's historical, natural, and cultural identity, meets
the needs of the local population, and integrates them into tourism. Preserving and developing traditional
lifestyles should be a key goal. The region should be designed as the beginning of Cappadocia and an
alternative to the Ihlara Valley. It should be designed as a place where people can enjoy themselves,
walk along the valleys, engage in sports activities, have a good time, taste local cuisine, and visit
historical sites. The most important ideal goal in the region should be “protecting the area” and not
allowing new construction.

Keywords: Sille, Tuff-Tuffites, Archaeological Sites, Tourism
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Bazalt Lifi (BL), genellikle dogal bazaltik ve son zamanlarda andezitik kayalardan elde edilen, yiiksek
performansli ve ¢evre dostu bir malzemedir ve bir¢cok endiistride kullanilmaktadir. Volkanik kayaglarin
mineralojik, petrografik ve jeokimyasal 6zellikleri, eriyik davranisini, lif olusumunu, mekanik dayanimi
ve korozyon direncini etkileyerek lif {iretimine uygunlugunu dogrudan etkilemektedir. Bu faktorlerin
anlasilmasi, BL iiretimini optimize etmek ve tutarli iiriin kalitesini saglamak i¢in ¢ok 6nemlidir. Tiirkiye,
ozellikle Senozoyik doneminde yogun volkanik aktivitelerin etkisi altinda kalmistir. Volkanik {iriinler
Tiirkiye genelinde genis bir alanda yiizlek vermektedir. Bu volkanik iiriinlerin bilesimi asidikten, ortag
ve bazige kadar bir aralig1 kapsamaktadir. En bol bulunan bazik iiriinler bazaltik ve ardindan andezitik
bilesimdedir. Bu calismada, Tiirkiye'nin orta kesiminde genis alanlarda yiizlek veren Karapinar
Volkanitlerinin mineralojik, petrografik ve indeks bazli degerlendirmeleri yapilmis ve BL {iretimi
potansiyelleri arastirilmistir. BL iiretimi lizerinde petrografik 6zelliklerin etkilerinin anlagilabilmesi i¢in
mineralojik, petrografik ve jeokimyasal analizler detayl1 olarak gergeklestirilmistir. Jeokimyasal analiz
sonuglarindan norm mineralojik bilesim, alterasyon indeksleri, asitlik ve viskozite katsayilari/modiilleri
ve Farklilasma Indeksi (DI) hesaplanmustir. Calisma alanindaki volkanitler bazalt bilesimli, siyah renkli
ve afanitik dokuludur. Karapinar 6rnekleri hipokristalin ve intersertal dokulu olup, kristalit, mikrolit ve
volkanik camdan olusan bir hamurda piroksen ve plajiyoklaz fenokristalleri igermektedir. Fenokristal
miktar1 (%77), hamur (matriks) miktarindan (%23) daha fazladir. Felsik ve mafik mineral fenokristal
miktarlar1 sirastyla %78 ve %22'dir. Jeokimyasal verilerden hesaplanan alterasyon indeksi degerlerine
gore kayalar az veya ¢ok ayrismis kayag¢ grubu olarak nitelendirilebilir. Toplam asitlik katsayisi (Kr),
toplam asitlik modiilii (M), asitlik modiilii (M,), viskozite modiilii (My), eriyik viskozitesi (1) ve DI
degerleri gibi indeks bazli degerlendirmelere gore, Karapinar bazaltlar1 bu baglamda bazalt lifi liretimi
icin uygundur. Tiim parametreler, hem stabil (ince) lif (SL) hem de stirekli (kaba) lif (KL) tiretme
potansiyeline sahip olduklarini gostermektedir. Asitlik ve viskozite katsayilari/modiilleri ile mineralojik
ve petrografik incelemeler birlikte degerlendirildiginde, kaya igindeki hamur ve mafik mineral
miktarinin BL {iretimine uygunlugunu etkiledigi soylenebilir. Bu degerlendirmeler laboratuvarda veya
endiistride deneysel BL iiretimi ile desteklenmelidir.

Anahtar Kelimeler: Bazalt Lifi, Petrografi, Jeokimya, asitlik ve viskozite katsayilari/modiilleri,
farklilagsma indeksi.
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ABSTRACT

Basalt Fiber (BF) is a high-performance and eco-friendly material derived from generally natural
basaltic and recently andesitic rock, and used lots of industries. The mineralogical, petrographical and
geochemical properties of volcanic rocks directly impacts its suitability for fiber production, influencing
melt behavior, fiber formation, mechanical strength, and corrosion resistance. Understanding these
factors is crucial for optimizing BF production and ensuring consistent product quality. Tiirkiye has
been under the influence of intense volcanic activities, especially during the Cenozoic. The volcanic
products crop out in a wide area all over Tiirkiye. The composition of these volcanic products covers a
range from acidic through intermediate to basic. The most abundant basic products are basaltic and then
andesitic in composition. In this study, mineralogical, petrographical and index-based assessments of
Karapinar Volcanics, which crops out in large areas in the central part of Tiirkiye, were evaluated and
their potential for BF production was investigated. Mineralogical, petrographic, and geochemical
analyses were carried out in detail for understanding the effects of the petrographic properties on the BF
production. Norm mineralogical composition, alteration indixes, acidity and viscosity
coefficients/modules, and Differentiation Index (DI) were calculated from the geochemical analysis
results. The volcanics in the study area are basalt in composition, black in color, and have aphanitic
texture. Karapinar samples have hypocrystalline and intersertal textures and consist of pyroxene and
plagioclase phenocrysts in the crystallite, microlite, and volcanic glass groundmass. The amount of the
phenocrysts is higher (77%) than the amount of matrix (groundmass) (23%). The amounts of felsic and
mafic mineral phenocrysts in the phenocryst amount are 78 and 22 %, respectively. According to the
calculated alteration index values from the geochemical data, the rocks can be characterized as least or
slightly weathered rock group. According to the index-based assessments such as total acidity
coefficient (Kr), total acidity modulus (Mr), acidity modulus (M,), viscosity modulus (M,), viscosity of
the melt(n)), and DI values, Karapinar basalts in this context are suitable for producing basalt fiber. All
the parameters show they have the potential to produce both stable (fine) fiber (SF) and continuous
(coarse) fiber (CF). It can be said that from the mineralogical and petrographical investigations
concerning the acidity and viscosity coefficients/modules, the amount of matrix and mafic mineral
within the rock affect the suitability for BF production. These assessments should be supported with the
experimental BF production in the laboratory or industry.

Keywords: Basalt Fiber, Petrography, Geochemistry, acidity and viscosity coefficients/modules,
Differentiation index.
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Tuz Golii, Anadolu yarimadasiin ortasinda Konya Kapali Havzast sinirlart igerisinde yer almaktadir.
Yiizol¢limii bakimindan Tiirkiye’nin ikinci biiyiik g6lii ve ayni zamanda en biiyiik tuz golidiir. Gol
baslica “si1g gol” ve “derin gol” olmak iizere iki boliimden meydana gelmektedir. Orta Anadolu’da kurak
ve yar1 kurak iklim kosullar1 hakim oldugundan ana g6l olarak da adlandirilan s1g gol, yilin yaz aylarinda
biiylik dl¢iide kurumakta ve tabanda tuz kabugu cokeltmektedir. Beyaz tuz kabugu giin batimi ile
birleserek essiz gorsel giizellikler sunmakta ve dnemli jeoturizm potansiyeli olusturmaktadir. Bununla
birlikte dogal koruma alani kapsamindaki g6l ve cevresi kendine has bitki ve hayvan cesitliligi
barindirmaktadir. Koruma alani1 6zellikle flamingolar ve c¢esitli sucul gogmen kuslarin beslenme ve
barinma ihtiyacini karsilamaktadir. G61 suyunun rengini kirmiza boyayan Dunaliella salina tiirii algler
ve Artemia salina tiri karidesler kus popiilasyonu i¢in en dnemli besin kaynaklarini olugturmaktadir.
Bunun yanmda G0l kenarinda yer alan tuzlalarda énemli miktarda tuz tiretimi gergeklestirilmektedir.
Bu calismada, gol ¢okellerindeki Potansiyel Toksik Element (PTE) konsantrasyonlari temelinde
Potansiyel Ekolojik Risk Indeksi (PERI) degerlendirilmis ve ¢okellerin Tuz Golii ekosistemindeki risk
seviyesi ele alinmistir. Toplanan 14 ¢okel 6rnegine ait PERI degerleri 60.38 ile 271,63 arasinda
degismektedir. Bu degerlere gore 150’den kiiciik olan yedi ¢okel ornegi “diisiik ekolojik risk”
kategorisinde 150 ile 300 arasindaki yedi 6rnek ise “orta ekolojik risk™ kategorisinde yer almaktadir.

Anahtar Kelimeler: Ekosistem, Jeoturizm, Potansiyel Ekolojik Risk Indeksi (PERI), Potansiyel Toksik
Element (PTE), Tuz Golii

18



Konya Technical University, Geological Engineering Department 50th Anniversary
Workshop
October 16-18, 2025, Konya

Assessment of Potential Ecological Risk Index (PERI) for Tuz Lake
Sediments

Mehmet Yavuz Hiiseyincal>’, Suayip Kiipeli'

! Konya Technical University, Department of Geological Engineering, Konya
(*myhuseyinca@ktun.edu.tr)

ABSTRACT

Lake Tuz is located within the Konya Closed Basin in the middle of the Anatolian Peninsula. It is
Turkey's second-largest lake by surface area and also the largest Salt Lake. The lake consists of two
main sections namely “shallow lake” and “deep lake”. Due to the prevailing arid and semi-arid climate
conditions in Central Anatolia, the shallow lake, also known as the main lake, dries up significantly
during the summer months of the year, precipitating a salt crust on the bottom. The white salt crust,
combined with sunsets, offers unique visual beauty and creates significant geotourism potential.
Furthermore, the lake and its surroundings, which are part of a nature conservation area, are home to a
unique diversity of plants and animals. The protected area provides food and shelter, particularly for
flamingos and various aquatic migratory birds. “Dunaliella salina” a type of an algae, which colour the
lake water red, and “Artemia salina” a type of a shrimp are among the most important food sources for
the bird population. In addition, significant amounts of salt are produced in the salt pans located along
the lake's edge. This study assessed the Potential Ecological Risk Index (PERI) based on Potential Toxic
Element (PTE) concentrations in lake sediments and addressed the risk level of these sediments in the
Tuz Lake ecosystem. PERI values for 14 sediment samples ranged from 60.38 to 271.63. Based on these
values, seven sediment samples with values below 150 are classified as "low ecological risk," while
seven samples with values between 150 and 300 are classified as "moderate ecological risk".

Keywords: Ecosystem, Geotourism, Potential Ecological Risk Index (PERI), Potential Toxic Element
(PTE), Tuz Lake
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Jeoturizm, yalnizca bir bolgenin jeolojik 6zelliklerine odaklanmakla kalmayip, ayni zamanda jeomirasin
ve jeolojik alanlarin tanitimina katki saglayarak doganin korunmasinda ve siirdiiriilebilirliginde dnemli
bir rol listlenmektedir. Bu baglamda, Dogu Karadeniz Bolgesi; sahip oldugu jeolojik, tarihi ve kiiltiirel
degerlerle yiiksek bir jeomiras potansiyeli sunmaktadir. Bolgede yer alan milli parklar, ¢ogunlukla
Kagkar Daglari’nin Pleyistosen donemine ait buzul izleri, buzul golleri, buzul vadileri, sirkler ve
morenler gibi olusumlarin yani sira, zengin endemik flora gesitliligiyle bilinmektedir. Bununla birlikte,
bolge siirlari icinde jeomiras kapsaminda degerlendirilmesi gereken pek ¢ok unsur da bulunmaktadir.
Karbonatli kayaclarla iliskili karstik magaralar ve heniiz kesfedilmemis karstik yapilar, jeotermal
kaynaklar ve bunlara bagl traverten olusumlari, eski donemlere ait maden galerileri ve ciiruflari, bu
anlamda One ¢ikan degerler arasindadir. Bolgenin akarsular tarafindan sekillendirilen derin vadileri,
kanyonlari, selaleleri, heyelan golleri ve tirmanig parkurlart hem dogal giizellikleri hem de jeolojik
onemleriyle dikkat gekmektedir. Stratigrafik ve tektonik yapilarin izlenebildigi Neptiinyen dayklar,
kalin platform karbonatlari, makroskopik fosil yataklar1 ve turbalik alanlar da hem bilimsel hem de
turistik potansiyele sahip 6nemli olusumlardir. Jeolojik olarak, Dogu Pontidler Orojenik Kusag:
(DPOK), Alp-Himalaya orojenik kusaginin bir parcasidir ve eski bir magmatik yay olarak; yitim,
carpisma ve ¢arpigma sonrasi evreleri temsil eden karmagik litolojilerle karakterizedir. Bu nedenle
bolge, Paleozoyik’ten Plio-Kuvaterner’e kadar uzanan genis bir zaman araligini temsil eden metamorfik
temel kayaclarin yani sira yaygin sedimanter ve magmatik kayac topluluklarini barindirmaktadir.
Ozellikle Senozoyik donemi, Erken Eosen’den Plio-Kuvaterner’e kadar uzanan siiregte, yogun
magmatik aktivitenin goriildiigii bir donemdir. Gabrodan granite, bazalttan riyolite kadar degisen
bilesimlere sahip Senozoyik magmatik kayaclari, bolge morfolojisinin sekillenmesinde biiyiik rol
oynamistir. Bu kayagclar; jeokimyasal ve petrografik cesitliliklerinin yani1 sira sig denizel-karasal
ortamlarda olusumu yansitan yapisal 6zellikler sergilerler. Bolgede andezitik lav domlari, yastik yapili
bazaltlar, prizmatik yapili andezitler, sil/dayk kompleksleri ve obsidiyenler gibi ¢esitli volkanik unsurlar
tanimlanabilmektedir. Tiim bu unsurlar hem jeolojik hem de jeomorfolojik 6zellikleri bakimindan
onemli birer jeolojik miras potansiyeli tasimaktadir. Ancak, farkli diizeylerde bilimsel/egitimsel, estetik,
ekonomik ve kiiltiirel 6neme sahip olan bu jeomiras unsurlari; heyelan riski, tas ocagi isletmeleri,
kontrolsiiz yol ve tiinel insaatlari, plansiz yerlesim faaliyetleri ve bilingsiz doga tahribati gibi gesitli
tehditlerle karsi karsiyadir. Bu nedenle, bdlgenin jeomiras potansiyelinin detayli bir sekilde
envanterlenmesi, bilimsel temellere dayali jeokoruma stratejilerinin gelistirilmesi ve bu alanlarin
stirdiiriilebilir turizm kapsaminda degerlendirilmesine yonelik biitiinciil planlamalarin yapilmasi biiyiik
onem tagimaktadir. Sonug olarak, bolgedeki jeolojik mirasin uzun vadede korunmasi ve siirdiirtilebilir
kullanimi i¢in bilim insanlarini, politikacilari, yerel paydaslar1 ve turizm sektdriinii kapsayan ¢ok
disiplinli ve ig birligine dayal1 bir yaklasim zorunludur.

Anahtar Kelimeler: Jeoturizm, Jeomiras, Senozoyik magmatizmasi, Dogu Karadeniz Bolgesi.
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ABSTRACT

Geotourism not only focuses on the geological features of a region, but also plays a crucial role in the
conservation and sustainability of nature by contributing to the promotion of geotourism and geological
sites. When evaluated in terms of both geological and historical-cultural values, the Eastern Black Sea
Region exhibits a wealth of sites with high geological heritage potential. The region’s national parks are
particularly noted for their rich endemic flora and the well-preserved Pleistocene glacial features of the
Kackar Mountains, including glacial lakes, valleys, cirques, and moraines. However, there are also many
elements in the region that should be evaluated in terms of geotourism. The region hosts numerous
karstic caves formed in carbonate rocks, along with other unexplored karstic structures, geothermal
resources, and associated travertine formations. Also of note are historical mining galleries and slags
dating from ancient times, which are of significance within the framework of geological heritage. The
region also encompasses many features of both geological and touristic value, such as deep river-cut
valleys, canyons, waterfalls, landslide-dammed lakes, climbing trails, Neptunian dykes, and thick
platform carbonates rich in stratigraphic and tectonic features, macroscopic fossil beds, and peatlands.
Geologically, the Eastern Pontides Orogenic Belt (EPOB)—an ancient magmatic arc within the Alpine-
Himalayan orogenic system—has a complex geodynamic evolution, encompassing phases of
subduction, collision, and post-collisional activity. The EPOB comprises diverse lithologies, including
widespread sedimentary and igneous formations and metamorphic basement rocks, spanning from the
Palaeozoic to the Plio-Quaternary. In particular, the Cenozoic era, spanning from the Early Eocene to
the Pliocene-Quaternary, was a period of extensive igneous activity, with rock compositions ranging
from gabbro to granite and basalt to rhyolite. These rocks have played a major role in shaping the
region's geomorphology and display structures indicative of formation in shallow marine and terrestrial
environments in addition to their geochemical and petrographic diversity. Notable volcanic features
include andesitic domes, pillow basalts, columnar-jointed andesites, sill/dyke complexes, and obsidian
bodies. All these elements possess significant geological heritage potential owing to their distinct
geological and geomorphological characteristics. However, many of these geological heritage sites—
each holding varying degrees of scientific, educational, aesthetic, economic, and cultural value—are
increasingly threatened by a range of factors, including landslide hazards, quarrying operations,
uncontrolled road and tunnel construction, unplanned urban development, and the unregulated
degradation of natural landscapes. Therefore, a comprehensive assessment of the region’s geological
heritage and the urgent implementation of geoconservation and management strategies are essential to
ensure their protection and sustainable use. Conclusively, a multidisciplinary and collaborative approach
involving scientists, policymakers, local stakeholders, and the tourism sector is imperative for the long-
term preservation and sustainable utilization of geological heritage in the region.

Keywords: Geotourism, Geoheritage, Cenozoic magmatism, Eastern Black Sea region.
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Radon (**Rn), yerkabugunda bulunan uranyum (**U) dogal bozunum zincirinde yer alan radyumun
(***Ra) radyoaktif bozunumu sonucunda olusan ve yaridmrii 3,8 giin olan radyoaktif bir soygazdur.
Yerkabugunda olusan radon gazi dogrudan ya da yeralti suyunda ¢oziinerek yeryiiziine ulagir ve oradan
da atmosfere yayilir. Radon bir gaz oldugundan, kayalarin ve topragin kat1 yapisinda sabit durumda
bulunan uranyum ve radyuma kiyasla ¢ok daha yiiksek bir hareketlilige sahiptir. Dolayistyla radon,
kayaclardaki catlak ve bosluklara ya da toprak tanecikleri arasindaki gézeneklere kacarak kayalar1 ve
topragi daha kolay terk edebilir. Bu hareketlilik, jeolojik birimlerin gegirgenligi ve kayaglarin kirtk
derecesi ile iligkilidir. Radon iri taneli kum ve ¢akil gibi gegirgen birimlerde, kil gibi gecirimsiz
topraklara kiyasla daha hizli hareket eder. Radon gazinin atmosfere kagma siireci yerkabugunun yapisi,
atmosferik kosullar ve yerkiiredeki sismik faaliyetlere bagli olarak degiskenlik gosterebilmektedir.
Boylece fay hatlarmin oldugu bolgelerde toprak gazi ve yeraltisularinda radon aktivite seviyesinin
izlenmesi, bir deprem Oncesinde uyarici igaret olarak kullanilabilmesinin yolunu a¢mistir. Radon
degisimlerinin depremleri 6nceden tahmin etmede kullanilmasi 1960’lardan sonra modern sismoloji
biliminin gelisimiyle birlikte bir¢ok dogal ve yapay gozlem teknikleriyle birlikte gelisim gdstermistir
ve bu alanda pek ¢ok c¢alisma yapilmistir. Bilimsel veriler ve gozlemler depremleri 6nceden tahmin
etmede her zaman sonu¢ vermese de genel olarak benzer jeolojik kosullar altindaki radon aktivite
konsantrasyonunun, bir deprem oOncesinde yer kabugundaki gerilim degisikliklerinin hassas bir
gostergesi olabilecegine ve bu nedenle benzer oOnciil 6zellikler gosterdigine inanilmaktadir. Bu
caligmada deprem tahmininde radon anomalilerinin kullanilmasi ile ilgili genel bir literatiir ¢aligmasi
gergeklestirilmistir.

Anahtar Kelimeler: Radon, dogal afetler, deprem, yeraltisuyu, toprak gazi
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ABSTRACT

Radon (***Rn) is a radioactive noble gas with a half-life of 3.8 days, occurred as a result of the radioactive
decay of radium (***Ra) in the natural decay chain of uranium (***U) present in the Earth’s crust. Radon
gas generated in the Earth’s crust reaches the surface either directly or by dissolving in groundwater,
and from there it disperses into the atmosphere. Since radon is a gas, it has much higher mobility than
uranium and radium, which are fixed in the soil matter of rocks and soils. So, radon can leave the rocks
and soils more easily by escaping into fractures and openings in rocks and into the pore spaces between
grains of soil. This mobility is related to the permeability of geological units and the degree of fracturing
in rocks. Radon moves faster in permeable units such as coarse sand and gravel compared to
impermeable soils like clay. The process by which radon gas escapes into the atmosphere varies
depending on the structure of the Earth’s crust, atmospheric conditions, and seismic activities in the
lithosphere. Therefore, monitoring radon activity levels in soil gas and groundwater in fault zones has
paved the way for its potential use as a warning signal before an earthquake. The use of radon variations
in earthquake prediction has developed since the 1960s, along with the advancement of modern
seismology and the application of various natural and artificial observation techniques, leading to
numerous studies in this field. Although scientific data and observations do not always provide definitive
results in earthquake prediction, it is generally believed that radon activity concentrations under similar
geological conditions can serve as a sensitive indicator of stress changes in the Earth’s crust prior to an
earthquake, and therefore exhibit precursor characteristics. In this study, a general literature study was
carried out on the use of radon anomalies in earthquake prediction.

Keywords: Radon, natural disaster, earthquake, groundwater, soil gas
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Inceleme alanindaki volkanik kayalardan yaklasik 20 adet temsili tiim kaya, iz, nadir toprak element
bilesimlerine dair analiz sonuglar1 degerlendirilmistir. Grup I 6rnekleri degisken konsantrasyonlarda Co
(32,9-62,1 ppm), Ni (7-106,5 ppm), Rb (0,3-20,2 ppm), Sc (9,6-40,5 ppm), Sr (5-661 ppm) ve Ba/Th
(80-500), Ba/La (8,3—43,7) ve Th/Yb (0,04-0,76) oranlarina sahiptir. Eu/Eu* degeri 0,04 ile 0,17
arasinda degigsmektedir. Grup II numuneleri degisken konsantrasyonlarda Co (24,2—-31,1 ppm), Ni (4,3—
63,2 ppm), Rb (0,1-1,9 ppm), Sc (1,3-34,3 ppm), Sr (1,3-862 ppm) ve Ba/Th (63-333), Ba/La (6,2—
20) ve Th/Yb (0,01-0,68) oranlarina sahiptir. Eu/Eu* degeri 0,11 ile 0,38 arasinda degismektedir. Grup
III numuneler Co (5,7-15,2 ppm), Ni (0,9-20,4 ppm), Rb (0,622 ppm), Sc (6,2—15,7 ppm), Sr (3—136
ppm) ve Ba/Th (52-250), Ba/La (3,4-16,6) ve Th/Yb (0,05-0,09) oranlarina sahiptir. Eu/Eu* degeri
0,04 ile 0,48 arasinda degigmektedir. Co-Th simiflandirma diyagraminda, Grup I &rnekleri bazalt
alaninda, Grup II 6rnekleri bazaltik andezit ve andezit alaninda ve Grup III 6rnekleri dasit ve riyolit
alaninda yer almaktadir. Bu 6rnekler agirlikli olarak toleitik karakterdedir, ancak bir 6rnek kalk-alkalin
karakter gostermektedir. Ta/Yb ile Ce/Yb diyagraminda, Elazig bolgesindeki Grup I, Grup II ve Grup
IIT 6rnekleri toleyitik ila kalk-alkalin serisi alanina girer. N-MORB normalize 6riimcek diyagramlarinda,
tiim 6rnekler LILE (Biiyiik Iyon Litofil Element; Cs, Ba ve Rb) zenginlesmesi ve HFSE (Yiiksek Alan
Giicii Element; Zr, Nb ve Ta) tikenmesi gostermektedir. Ayrica, tiim 6rnekler negatif Nb, Zr ve Ta
anomalileri ve pozitif Pb anomalileri gostermektedir. Kondrit normalize REE (Nadir Toprak Elementi)
modellerinde, Grup I ve Grup II 6rnekleri yatay desenler ile toleitik karakter gosterirken, Grup III
orneklerinin LREE'sindeki ist konkavlik ve HREE'sindeki yatay desenler toleyitik ve kalk-alkalin gecisi
yansitmaktadir. Grup I (Ew/Eu* oranlar1 = 0,04-0,137), Grup II (Ew/Eu* oranlar1 = 0,11-0,38) ve Grup
IIT (Ew/Eu* oranlar1 = 0,04-0,48) ornekleri negatif Eu anomalileri ile karakterize edilirken, iki 6rnek
pozitif Eu anomalileri ile karakterize edilmistir.

Not: Fiibap-MF.23.55 nolu proje ile desteklenmistir.

Anahtar Kelimeler: tiim kayag jeokimyasi, iz elementler, nadir toprak elementler, toleyitler
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ABSTRACT

Approximately 20 representative whole rock samples from volcanic rocks in the study area were
analyzed for trace element and rare earth element compositions. Group I samples contained variable
concentrations of Co (32.9-62.1 ppm), Ni (7-106.5 ppm), Rb (0.3-20.2 ppm), Sc (9.6—40.5 ppm), Sr
(5-661 ppm), and Ba/Th (80-500), Ba/La (8.3—43.7), and Th/Yb (0.04-0.76) ratios. The Eu/Eu* value
varies between 0.04 and 0.17. Group II samples have variable concentrations of Co (24.2-31.1 ppm),
Ni (4.3-63.2 ppm), Rb (0.1-1.9 ppm), Sc (1.3-34.3 ppm), Sr (1.3-862 ppm), and Ba/Th (63-333),
Ba/La (6.2-20), and Th/Yb (0.01-0.68) ratios. The Eu/Eu* value ranges from 0.11 to 0.38. Group III
samples have Co (5.7-15.2 ppm), Ni (0.9-20.4 ppm), Rb (0.6-22 ppm), Sc (6.2—15.7 ppm), Sr (3—136
ppm), and Ba/Th (52-250), Ba/La (3.4—-16.6), and Th/Yb (0.05-0.09) ratios. The Eu/Eu* value ranges
from 0.04 to 0.48. In the Co-Th classification diagram, Group I samples are located in the basalt field,
Group II samples in the basaltic andesite and andesite field, and Group III samples in the dacite and
rhyolite field. These samples are predominantly tholeiitic in character, although one sample exhibits a
calc-alkaline character. In the Ta/YDb versus Ce/Yb diagram, Group I, Group II, and Group III samples
from the Elazig region fall within the tholeiitic to calc-alkaline series. In N-MORB normalized spider
diagrams, all samples show LILE (Large lon Lithophile Element; Cs, Ba, and Rb) enrichment and HFSE
(High Field Strength Element; Zr, Nb, and Ta) depletion. Furthermore, all samples show negative Nb,
Zr, and Ta anomalies and positive Pb anomalies. In chondrite normalized REE (Rare Earth Element)
models, Group I and Group II samples show a tholeiitic character with horizontal patterns, while upward
concavity in the LREE and horizontal patterns in the HREE of Group III samples reflect a tholeiitic and
calc-alkaline transition. Group I (Eu/Eu* ratios = 0.04—0.137), Group II (Eu/Eu* ratios = 0.11-0.38),
and Group III (Eu/Eu* ratios = 0.04-0.48) samples are characterized by negative Eu anomalies, while
two samples are characterized by positive Eu anomalies.

Note: It was supported by project number Fiibap-MF.23.55.

Keywords: Whole rock geochemistry, trace elements, rare earth elements, tholeiites.
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Mud logging herhangi bir amagla gerceklestirilen sondaj operasyonu esnasinda, sondaja ait
parametrelerin (Basing, Tork, RPM vb.) ve sondaj sivisi ile kuyudan yiizeye ulasan verilerin zaman-
derinlik bazli olarak kayit altina alinma iglemidir. Mud logging tiniteleri (MLU) gelismis bilgisayarlar,
mikroskoplar, total gaz dedektorii, kromotograf ve sensdrler (HaS ve CO» sensorleri gibi) ile donatilmis
bir ¢esit mobil laboratuvarlardir. Bir arama kuyusundan elde edilen veriler, mud logging servislerinin o
sondaj lokasyonundaki esas hedefidir ve bu veriler ¢ogunlukla sondaj sivisi icerisinde kapanlanmis
hidrokarbonlar ile litolojik kirintilar olarak tanimlanabilir. Mud logging islemi genellikle operasyon ve
{iretici firmalarin disinda iigiincii sirketler tarafindan yerine getirilir. Ozellikle mud logging servisleri
petrol-gaz ve jeotermal aramaciliginda anlik olarak (goérsel ve sayisal) veri toplama, isleme ve saglama
avantajlarindan dolay1 sondaj operasyonun sorunsuz bir sekilde ilerlemesi ve kuyu emniyeti (6rn. "Kick"
olusumunun Onceden belirlenmesi gibi) acisindan olduk¢a faydalidir. Ayrica, sondaj operasyonu
esnasinda kasitli hilelerin 6nlenmesi ve operasyon-iiretici firmalarin arasindaki giiven tesisi i¢cin mud
logging servislerine ihtiya¢ vardir. Son olarak, kuyu tamamlama g¢aligmalar1 esnasinda rezervuar
degerlendirmesi ve kuyu lretimi acisindan elde edilen kritik veriler (6rn. Jeoloji, formasyon gazi
degerleri ve temel hidrokarbon oranlar1 gibi), mud logging servisleri tarafindan iiretici firmaya gizlilik
esastyla saglanir. Sonug olarak jeotermal, petrol ve dogalgaz arama faaliyetleri (sondaj) sirasinda insan
hayatt ve dogaya risk olusturabilecek faktorlerin onceden tespiti icin MLU hizmetleri, enerji
hammaddeleri aramaciligimin baslica unsurlarindandir. Ayrica MLU ekipleri, sondaj esnasinda
formasyon ve yeralt1 jeolojisi hakkinda topladiklar1 verileri kuyu jeologlar ile paylasarak, kuyu plani
ve operasyonlarinin saglikli yonetilmesine katki saglarlar.

Anahtar Kelimeler: Enerji hammaddeleri, Petrol ve Dogalgaz aramaciligi, Yeralti jeolojisi ve Sondaj
riskleri, Sondaj parametreli ve Veri miithendisligi
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ABSTRACT

Mud logging is the process of recording drilling parameters (Pressure, Torque, RPM, etc.) and the data
reaching the surface from the well by the drilling fluid, on a time-depth basis during any drilling
operation. Mud logging units (MLUs) are mobile laboratories equipped with advanced computers,
microscopes, total gas detectors, chromatographs, and sensors (such as H,S and CO; sensors). Data
obtained from an exploration well is the primary target of mud logging services at that drilling location,
and this data can often be described as hydrocarbons trapped in the drilling fluid and lithological
fragments. A third-party independent of the operating and production companies usually performs mud
logging. Mud logging services are particularly beneficial in oil and gas, as well as geothermal
exploration, due to their advantages of collecting, processing, and providing instantaneous (visual and
digital) data. In addition, MLU is useful for the smooth progress of drilling operations and ensures well
safety, such as early detection of "Kick". Mud logging services are also needed to prevent any cheating
during drilling operations and to establish trust between the operator and the producer. Finally, critical
data obtained from the well during drilling are provided confidentially to the client by mud logging
services for reservoir evaluation and production (e.g., geology, formation gas values, and elemental
hydrocarbon ratios). Consequently, MLU services are a key component of energy raw material
exploration, providing the early detection of factors that could cause risks to human life and the
environment during geothermal, oil, and natural gas exploration (drilling). Furthermore, MLU teams
share data collected during drilling on formations and subsurface geology with well geologists,
contributing to the management of the well plans and operations.

Keywords: Energy raw materials, Oil and Gas exploration, Subsurface geology and Drilling risks,
Drilling parameters and Data engineering
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Piroklastik dayklar dogada nadir bulunmalar1 nedeniyle hem volkanolojik hem de jeolojik miras
agisindan onemlidirler. Bu dayklar, volkanik sahalarin merkezi-proksimal fasiyeslerinde gozlenebilen
ve volkanik ¢ikis noktalar1 ile yakin g¢evresine isaret eden karakteristik yapilardandir. Piroklastik
dayklarm yerlesimi volkanik faaliyetlerle kokensel olarak iliskili birincil siireclerle ilgilidir. Bu siirecler;
1) Piroklastik materyalin fludizasyonu/akigskanlagsmasi (¢ogunlukla kiil-lapilliden olusur), 2) Piiskiirme
bacasinin kendi i¢ine ¢cokmesi veya baca dolgusu (karakteristik olarak litik kirintilar ve iri bloklar igerir)
seklinde Ozetlenebilir. Konya giineybatisinda genis yayilim sunan, Miyo-Pliyosen yash Erenlerdag-
Alacadag Volkanik Kompleksi (ErAVK) igerisinde iki farkl1 lokasyonda piroklastik dayk olusumu tespit
edilmistir. ErAVK ¢ogunlukla lav dom ve akint1 yapilari ile bunlarin piroklastik esleniklerinden (blok
ve kil akitilar1 ve ignimbiritler) meydana gelir. ErAVK’nin kuzeyi dogusu boyunca iki farkli
lokasyonda goézlenen piroklastik dayklar, ignimbiritler igerisine yerlesmislerdir. ErAVK’de yiizeyleyen
bu iki piroklastik dayk oldukga ince taneli ve cogunlukla kiil boyutlu malzemeden olusan piroklastik
materyalin fludizasyonu ile yerlesen birincil bir yerlesim 6zelligi sergilemekte ve igine sokuldugu
yiiksek-hacimli ignimbiriti (Erenkaya ignimbritleri) olusturan piiskiirmenin ErAVK’nin kuzeyinde
olabilecegini diisiindiirmektedir. Bdylece, bu piroklastik dayklarin kesfi ve volkanolojik onemi,
volkanik alanlarda nadir olmalar1 nedeniyle Konya’nin jeogesitliligine 6nemli bir katki saglamaktadir.

Anahtar Kelimeler: Piroklastik dayklar, Piroklastik kayalar ve ignimbiritler, Erenlerdag-Alacadag
Volkanik Kompleksi, Konya
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ABSTRACT

Pyroclastic dykes are important in terms of both volcanological and geological heritage because of their
rarity in nature. They are among the most distinctive structures and occur in the central and proximal
facies of volcanic fields, indicating the locations of volcanic vents. The emplacement of pyroclastic
dykes is related to primary processes originally associated with volcanic activity. These processes can
be summarized as follows: 1) Fluidization/fluidization of pyroclastic material (mostly consisting of ash
and lapilli), 2) Conduit implosion by vent collapse or vent-filling (characteristically containing lithic
fragments and boulders). The Mio-Pliocene Erenlerdag-Alacadag Volcanic Complex (ErAVC) covers
a large area in the southwest of Konya, and pyroclastic dykes were observed in two different locations.
The ErAVC is composed mainly of lava domes/lava flows and their pyroclastic units (block and ash
flows, and ignimbrites). Volcaniclastic dykes were observed in the ignimbrites from two different
locations along the northeast of the ErAVC. These two pyroclastic dykes outcrop in ErAVC, which are
very fine-grained and consist of ash-sized material, and exhibit characteristics of a primary pyroclastic
dyke emplaced by the fluidization of pyroclastic material. This suggests that the eruption that formed
the high-volume ignimbrite (Erenkaya ignimbrites) into which they were intruded may have occurred
north of the ErAVC. Thus, the discovery and volcanological importance of these pyroclastic dykes make
an important contribution to the geodiversity of Konya due to their rarity in volcanic areas.

Keywords: Pyroclastic dykes, Pyroclastic rocks and ignimbrites, Erenlerdag-Alacadag Volcanic
Complex, Konya
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Konya'ya 145 km uzaklikta bulunan Koriikini Magarasi, Derebucak bolgesinin jeoturizme agilan en
onemli magaralarindan biridir. Bu calismada, Koriikini Magarasi’nin stabilitesini degerlendirmek
amaglanmigtir. Bu amagla, jeolojik incelemeler sonrasinda magara duvarlarinda jeomekanik ve
siireksizlik hat etiitleri gerceklestirilmistir. Ayrica blok numuneler alinmig ve yerinde saha testleri
yapilmistir. Bu adimlarin ardindan, magaradan alinan kaya numunelerinin fiziksel-mekanik 6zelliklerini
belirlemek i¢in laboratuvar testleri uygulanmistir. RMR, GSI, Q, RMi siniflandirmasina gore Kortikini
Magarasi i¢in kaya kiitlesi degerleri belirlenmistir. Bdylece ortalama RMR 60, ortalama Q 8,2, ortalama
GSI 75 ve ortalama RMi 11,64 olarak hesaplanmistir. Elde edilen veriler, Koriikini Magarasi'nin ampirik
stabilite degerlendirmesine gore tiim bolgelerde dengesiz oldugunu gostermektedir. Bu nedenle
Koriikini Magarasi i¢in destek gereklidir.

Anahtar Kelimeler: Karstik Derebucak Magaralari, Magara duraylilign Kaya Kiitlesi Siniflandirmasi.
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ABSTRACT

Located 145 km from Konya, Koriikini Cave is one of the most important caves in the Derebucak region
for geotourism. This study aimed to evaluate the stability of Koriikini Cave. To this end, geomechanical
and discontinuity line studies were conducted on the cave walls following geological investigations.
Additionally, block samples were taken and field tests were performed on site. Following these steps,
laboratory tests were conducted to determine the physical-mechanical properties of the rock samples
taken from the cave. Rock mass values for Koriikini Cave have been determined according to the RMR,
GSI, Q, and RMi classifications. Thus, the average RMR is 60, the average Q is 8.2, the average GSI is
75, and the average RMi is 11.64. The data obtained indicates that Koriikini Cave is unstable in all areas
according to its empirical stability assessment. Therefore, support is required for Koriikini Cave.

Keywords: Karstic Derebucak Caves, Cave Stability, Rock Mass Classification.
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Obruk kelimesi ¢okmiis, cukur halinde agilmis yer anlamina gelmekte ve kdken olarak Cagataycada
‘Opriik” ve/veya Tatarcada ‘obmak’ kelimesinin kokiinden geldigi iddialar1 bulunmaktadir. Obruklar,
kirectas1, dolomit, jips gibi karbonatli karstik kayac¢larin ve erime 6zellikli kaya tuzu (halit) gibi
evaporitik kayaglarin yeralti sulartyla etkilesimi sonucunda olusan bosluklarin genellikle dogal
¢Okmeleri ile olusan; yiizey alan1 oval ve derinlik ekseni dik veya dike yakin ¢okme yapilaridir. Obruk
olusumunda karstik kayaclarin varligi, yeralti suyu hareketliligi ve su seviyesinin azalmasi, faylar,
kiriklar gibi siireksizlikler, ayrisma, erime ve insan faaliyetleri (tarim ve sulama) gibi faktorler etkilidir.
Obruk olusum mekanizmasmin temsil ettigi gegirgen, su igerikli akifer tabaka icinde yeralt1 suyunun
azalmasi, basing etkisiyle yanal yonde yerdegistirmesi, i¢inde kiriklarin olusmasi ve altindaki az
gecirimli karbonatli kaya (akitard) i¢inde olusturdugu gerilmelerle yeni kiriklarin olusmasi obruk riski
olan bolgeyi tanimlamaktadir. Etkinlik derecesi zamanin fonksiyonu olarak gelisen, degisen fiziksel
kirik ve catlaklarin erimeyi saglayan kimyasal olaylar nedeniyle karbonatli kaya i¢inde stireksizliklerin
boyut ve dogrultularin1 genisletmesi, derinlesmesi akifer tabakanin suyunu daha hizli kaybetmesine,
toprak hacminin azalmasma ve ¢dkme siirecine neden olmaktadir. Obruk riskli bolgelerin jeofizik
yontemlerle arastirilmasinda dncelikle alandaki yilizeye yakin faylarin, genis ve ince kirikli stireksizlik
bolgelerinin, bolluklarinin arastirilmasi s6z konusudur. Giiniimiiz literatiirii obruk olusumu gibi yavas
gelisen ve icinde olusan kiriklanmanin konum ve degisimini en hassas belirleyen yontemin GPR
yontemi oldugunu gostermektedir. Giiniimiizde gelistirilmis teknoloji ile 100 m derinlige kadar
sedimanter ortamda aragtirma yetenegine sahip yeni GPR sistemleri ve anten 6zellikleri mevcuttur.
Boylece daha etkin derinliklerde kirikli zayif zonlar, kiriklar, faylar, karstik bosluklar gibi siireksizlikler
konum, durum ve derinlik parametreleri ile goriintiilenebilmekte ve haritalandirilabilmektedirler.
Calismamizin baslica amaci derin GPR (DGPR) olarak tanimlanan Radarteam Cobra Plug-in GPR
sistemi ve yaklasik 70 m derinlige kadar yer i¢i goriintiileme yetenegine sahip SE-150 model anten
kullanarak yeni olusmus bir obruklu ve obruk olugma riskli bolgelerde yaptigimiz ¢alismalar ile obruk
riskli bolgelerin belirlenmesinde yeni goriintiileme yaklagimlarini gdstermektir. Bu yaklagimlardan en
Oonemlisi ters ¢oziim teknigi ile bir profil {izerinde 5 cm Ol¢iim araligi duyarlikli DGPR profil
kesitlerinden yer iginin hacimsel su i¢erigi kesitlerinin ve elektrik 6zdireng kesitlerinin elde edilmesidir.
Boylece obruklagma siireci kiriklarla birlikte en 6nemli olan su igerigi degisimi goriintiilenmesidir.
Kirik-su igerigi ve kirik-elektrik 6zdireng iliskileri ortaya konulabilmektedir. DGPR profil kesitlerinden
su igeriginin elektrik 6zdireng degisimine etkisi de ortaya konularak {i¢ kesitin entegre yorumlanmast
saglanmig olmaktadir. Sonuglar uygulamali 6rnekler tizerinde sunulmustur. Sonuglarin obruklu bolgede
su hacminin lokal olarak derinlikte biriktigi bolge net bir sekilde ortaya konulmus, bol kirikli ve
kiriklarin daha ¢ok diisey olarak konuglandigi yer yer egimli belirgin kiriklarin da oldugu, fayli bolgede
diisen blokta su igeriginin ¢ok yiiksek oldugu belirlenmistir.

Anahtar Kelimeler: Obruk, obruk riskli bolge, DGPR kesiti, hacimsel su igerigi kesiti, elektrik
Ozdireng kesiti
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ABSTRACT

The term “obruk” refers to a subsided depression or sinkhole, and its etymology is believed to trace
back to the Chagatai word 6priik or the Tatar word “obmak”. Obruk formations are typically the result
of the natural collapse of cavities formed through the interaction of underground waters with carbonate
karst rocks such as limestone, dolomite, and gypsum, as well as evaporitic rocks like halite (rock salt),
which exhibit dissolution properties. These subsidence structures generally exhibit an elliptical surface
area with collapse axes that are vertical or nearly vertical. Several factors influence obruk formation,
including the presence of karstic rocks, groundwater flow dynamics, a decrease in the water table,
faulting, fracturing, weathering, dissolution processes, and anthropogenic activities such as agriculture
and irrigation. The formation mechanism of sinkholes is linked to the depletion of groundwater. The
interaction of physical fractures and chemical processes that enable dissolution leads to the expansion
and deepening of discontinuities within the carbonate rocks. These developments contribute to the
accelerated loss of water from the aquifer, reduction in soil volume, and the initiation of collapse
processes. In geophysical investigations of regions prone to sinkhole formation, the primary focus is on
detecting near-surface faults, large and narrow fractured zones, and areas of fracture abundance. Recent
studies in the literature indicate that Ground Penetrating Radar (GPR) is the most precise method for
detecting fracture location and movement in slow-evolving processes such as obruk formation. Modern
GPR technologies include systems and antennas capable of penetrating sedimentary environments to
depths of up to 100 meters. The primary objective of this study is to demonstrate novel imaging
techniques for identifying regions at risk of sinkhole formation, using the Radarteam Cobra Plug-in GPR
system (classified as Deep GPR, DGPR) and the SE-150 antenna model, which has a subsurface imaging
capability of up to 70 meters. Our research focuses on newly developed sinkhole zones and areas with
potential sinkhole formation risk. The most significant method involves obtaining volumetric water
content profiles and electrical resistivity profiles from DGPR measurements with a 5 cm interval, using
inverse modelling techniques. This approach allows for the visualization of the sinkhole formation
process, particularly with regard to changes in water content in association with fractures. Additionally,
the relationships between fractures and water content, as well as between fractures and electrical
resistivity, are characterized. The integration of water content, electrical resistivity, and GPR profiles
enables a more comprehensive understanding of subsurface conditions. The results are presented
through applied case studies. Notably, the study identifies regions where water accumulation occurs at
depth within the sinkhole zone, highlighting areas with a high density of fractures, predominantly
vertical in orientation. Some sections also display noticeable faulting, with a significantly high-water
content detected in fault-blocked regions.

Keywords: Obruk, Sinkhole, sinkhole-risk region, DGPR profile, volumetric water content profile,
electrical resistivity profile
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Candir Yaren Obrugu Konya bdlgesinde bulunan heniiz pek bilinmeyen 6nemli ve ilgi ¢ekici jeolojik
olusumlardan birisidir. Konya sehir merkezinin yaklagik 30 km kuzeydogusunda yer alan Yaren
Obrugu’na D 300 ya da D 715 karayollarindan Saricalar Mahallesi'ne ulastiktan sonra 1,5 km
yuriiyerek gidilebilmektedir. Etrafi yiikseltilerle ¢evrili oldugundan uzaktan hemen goriilememektedir.
Obruk, Bozdaglar igerisinde Mezozoik yasli mermer ve dolomitik mermerler igerisinde gelismistir.
Obrugun uzunlugu 107 metre, genisligi 33 metre, derinligi 25 metre olarak Olciilmiistiir. Uzaktan
bakildiginda g6z damlasina benzeyen bu obruk, i¢indeki farkli biiyiikliikte ve degisik tiirlerde agaclarla
essiz bir gorsel solen olusturmaktadir. Ayni1 zamanda obruk duvarlari ve obruk zemini birgok canli tiirii
icin, 6zellikle yabani kus popiilasyonu i¢in bir ekosistem teskil etmektedir. Konya sehir merkezine yakin
olmasi, farkli ve ilgi ¢ekici morfolojisi, corak arazinin tam ortasinda yemyesil bir manzara olmasi ve
farkli organizmalar i¢in de uygun bir yasam ortami olusturmasindan dolay1r Yaren Obrugu, jeoturizm
acisindan 6nemli bir doga harikasidir. Fotografeilik, dagcilik, doga turizmi, yiiriiyiis gibi hobi ve sosyal
faaliyetlere goniil verenler icin tercih edilebilir bir alternatif olacaktir. Bu nedenle bu jeomirasin
korunmasi, tanitilmasi ve turizme kazandirilmasi dnerilmektedir. Milyonlarca yillik jeolojik siireglerle
olusabilen bu jeoloji harikasinin kesinlikle korunmasi1 gerekmektedir. Zira tahrip edilmesi ya da yok
edilmesi durumunda, kisa siirede yeniden olugmas1 miimkiin degildir.

Anahtar Kelimeler: Yaren, Obruk, Konya, Jeoturizm, Jeomiras.
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ABSTRACT

The Candir Yaren Sinkhole is one of the most important and interesting but little-known geological
formations in the Konya region. The Yaren Sinkhole which is located approximately 30 km northeast
of Konya city center can be reached by walking 1.5 km on foot after reaching to the Saricalar
neighbourhood by the D-300 or D-715 highways. Surrounded by ridges, it is not readily visible from a
distance. The sinkhole was developed within Mesozoic marble and dolomitic marble in the Bozdag
Mountains. The length of sinkhole was measured as 107 meters, width was measured as 33 meters and
depth was measured as 25 meters. This sinkhole which resembles an eyedrop from a distance creates a
unique visual feast with its trees of various sizes and species. Also, the sinkhole walls and floor provide
an ecosystem for numerous species, particularly wild bird populations. Due to its proximity to Konya's
city center, its unique and intriguing morphology, its lush green landscape amidst barren land, and its
favourable habitat for diverse organisms, Yaren Sinkhole is a significant natural wonder for geotourism.
It will be a desirable alternative for those who enjoy hobbies and social activities such as photography,
mountaineering, nature tourism and trekking. Therefore, we recommend that this geoheritage be
protected, promoted, and utilized for tourism. This geological wonder formed through millions of years
of geological processes, must be protected. If it is damaged or destroyed, it will not be possible to
regenerate quickly.

Keywords: Yaren, Sinkhole, Konya, Geotourism, Geoheritage.
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Yogun antropojenik faaliyetler ve iklim degisikliginin etkileri altinda bulunan Konya Ili, diizensiz
mevsimsel yagis ve siddetli kuraklik kosullariin yol agtig1 ciddi hidrojeolojik stresle kars1 karstyadir.
Bu durum, 6zellikle tarimsal sulama amaciyla yapilan asir1 yeralti suyu ¢ekiminin birincil sonucu olarak,
yeralt1 suyu seviyelerinde kritik diisiislere ve buna bagli diisey yonlii ylizey deformasyonlarina
(subsidence) ve karstik obruk olusumlarina neden olmaktadir. Bu ¢alismada, Konya il sinirlar1 igerisinde
gbzlemlenen yiizey deformasyonlarinin kinematik analizi, Sentetik Aciklikli Radar Interferometrisi
(InSAR) yontemi kullanilarak gerceklestirilmistir. Calisma, 2021 ve 2022 yillarini kapsayan doneme
odaklanarak, uydu verileriyle yeralti suyu seviye degisimleri ve yiizey deformasyonu arasindaki
mekansal ve zamansal korelasyonu nicel olarak belirlemeyi amaglamaktadir. Sentinel-1 uydu
goriintiileri, 2021 yilinmn yagisl periyodundaki (Mart-Haziran) ve 2022 yilinin kurak periyodundaki
(Haziran-Eyliil) yiizey deformasyon hizlarin1 belirlemek {iizere islenmistir. Elde edilen InSAR
deformasyon hizlari, ilgili doneme ait hidrojeolojik veriler (statik yeralti suyu seviye ol¢iimleri) ve
iklimsel parametrelerle (yagis ve sicaklik verileri) karsilastirilarak, yeralt1 suyu seviyesindeki diisiislerin
ylizey ¢Okmesi iizerindeki dogrudan etkisi kantitatif olarak degerlendirilmistir. Analizler, 6zellikle
yogun tarimsal sulama alanlarinda meydana gelen maksimum deformasyon oranlarini ortaya
koymaktadir. Ayrica, mevcut obruk olusumlarinin lokasyonlart ile litolojik formasyonlar, su kimyasi ve
doygunluk indeksi dagilim egrileri arasindaki iligkiler de incelenmistir. Bu arastirma, InSAR yonteminin
bolgesel dlgekte kuraklik ve yeralti suyu ¢ekimine bagli hidrojeolojik tehlikelerin etkin bir sekilde
izlenmesindeki potansiyelini gdstermektedir. Elde edilen bulgular, Konya ili 6zelinde siirdiiriilebilir su
yonetimi stratejilerinin gelistirilmesi ve obruk olusum mekanizmalarinin anlagilmasi igin bilimsel bir
temel olusturmaktadir.

Anahtar Kelimeler: Yeraltt Suyu Cekimi, Kuraklik, Yiizey Deformasyonu, Obruk Olusumu,
Siirdiiriilebilir Su Yonetimi
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ABSTRACT

The province of Konya is facing significant hydrogeological stress due to intense anthropogenic
activities and the impacts of climate change, which have led to irregular seasonal rainfall and severe
drought conditions. As a primary result of excessive groundwater withdrawal for agricultural irrigation,
this situation is causing critical drops in groundwater levels, leading to vertical surface deformations
(subsidence) and the formation of karst sinkholes. This study provides a kinematic analysis of surface
deformations observed within the provincial borders of Konya, using the Interferometric Synthetic
Aperture Radar (InSAR) method. Focusing on the 2021-2022 period, the study aims to quantitatively
determine the spatio-temporal correlation between changes in groundwater levels and surface
deformation using satellite data. Sentinel-1 satellite images were processed to determine surface
deformation rates during the wet period of 2021 (March-June) and the dry period of 2022 (June-
September). The resulting InNSAR deformation rates were compared with relevant hydrogeological data
(static groundwater level measurements) and climatic parameters (rainfall and temperature data) to
quantitatively evaluate the direct effect of groundwater level drops on surface subsidence. The analyses
reveal the maximum deformation rates in areas with intensive agricultural irrigation. Furthermore, the
relationships between the locations of existing sinkholes and lithological formations, water chemistry,
and saturation index distribution curves were also examined. This research demonstrates the potential
of the InSAR method for effectively monitoring hydrogeological hazards related to drought and
groundwater depletion on a regional scale. The findings provide a scientific basis for developing
sustainable water management strategies and understanding the mechanisms of sinkhole formation
specific to the Konya Province.

Keywords: Groundwater Depletion, Drought, Land Subsidence, Sinkhole Formation, Sustainable
Water Management
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Alpin 6ncesi, Alpin ve Neotektonik donemde deformasyona ugrayan Konya bdlgesinde, Mursal tepe ve
Kiliseli tepe kivrimlar jeolojik agidan doga harikasi olarak nitelendirilecek ve mutlaka goriilmesi
gereken deforme yapilardir. Triyas yash alacali renkli metakarbonat-metakirintili ardalanmasi iginde
Alpin olaylarla olugsmus Mursal tepe kivrimlar1 Konya Il merkezine 30 km mesafede Meydankdy
mahallesinin 2 km gilineydogusunda yer alir. Mursal T (1242 m) ve cevresinde izlenen kivrimlarin
gozlendigi alan 1450 m uzunlugunda 450 m genisligindedir. Kivrimlar giineye devrik ve en az 4 farkl
boyuttaki kivrimlardan olusmustur. Ana kivrimin eksen bolgesinde KD-GB yonelimli ve GB’ya devrik
kivrimlar mor, sar1 gri yesil ve kreme kadar degisen rengarenk tabakalarin deformasyonu sonucu
gelistigi icin gorsel acidan hem uydu hem uzaktan hem de mostrada ¢ok giizel deforme yapilar
olusturmaktadir. Kivrim kanatlari siddetli deforme nedeniyle uzama-kopma sonucu kayma diizlemlerine
doniismiis ve yalinmistir. Diigiik dereceli bagkalasima ugramis metapelitik kayaglarda klivajlanma
milkemmel gelismistir. Farkli 6zellikli kayaclarda gelistigi i¢in tabaka-kivrim-klivaj iliskilerinin her
tiirlii kombinasyonu izlenmekte ve yapisal agidan bir laboratuvar niteligi tasimaktadir. Bu nedenle
sadece turizm degil jeoloji egitimi i¢inde 6nemli bir lokasyon olusturmaktadir. Yapisal agidan diger
onemli bir lokasyon Konya’nin Altinekin ilgesinin Kogyaka mahallesinin 1200 m giineydogusunda
Kretase yasli YB-DS baskalasimina ugramis kayglar icinde gdzlenen mesosokopik boyuttaki kirvim ve
kivrimlanmig kivrimlardir. Kretase yasli mavisigist metamorfizmasina ugramis metagort-mermer-
kalksist ardalanmasi iginde bircok yerde kivrimlara rastlanilsa da yaygin olarak Kiliseli tepe (1191 m)
civarinda bulunur ve yapisal ve gorsel agidan ¢ok gilizel goriinlimler sunar. En az ii¢ kez es-eksenli
kivrimlanmig kivrimlar, ¢ok giizel budinajlar, kivrimlanmig sistozite ve yalinmis kivrimlar en temel
yapilardir. Diinyada ender goriilen kivrimlarin ve tip-3 tiirii kivrimlanmig kivrimlarin bulundugu bu alan
jeo-turizm agisindan mutlaka goriilmesi gereken bir alandir. Her iki alanin ulagiminin kolay olmasi ve
ender goriilen jeolojik yapilart barindirmalari nedeniyle hem egitim hem de jeoturizm agisindan oldukca
onemlidirler ve jeolojik miras agisindan korunmasi gerekmektedir.

Anahtar Kelimeler: Folds, Mursal tepe, Kiliseli tepe, Konya, Jeolojik miras
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ABSTRACT

The Mursaltepe and Kislelitepe folds, which underwent deformation during the Pre-Alpine, Alpine and
Neotectonic periods, are significant geological features in the Konya region and are well worth visiting.
The Mursal tepe folds, formed by Alpine events within a Triassic-aged variegated-coloured
metacarbonate-metaclastic sequence, are located 30 km from the Konya provincial centre, 2 km
southeast of the Meydankdy neighbourhood. The area where the folds observed around Mursal T (1242
m) are visible is 1450 m long and 450 m wide. The folds are overturned to the south and consist of at
least four folds of different sizes. The visual appearance of the deformed structures formed as a result
of the deformation of colourful layers ranging from purple, yellow, grey, green and cream in the axial
zone of the main fold, oriented in a NE-SW direction and featuring SW reverse folds, is very beautiful
both from a satellite and remote perspective, as well as in the outcrop scale. The main fold limbs have
been transformed into slip planes due to elongation- shearing as a result of severe deformation. Slaty
cleavage is well developed in low-grade metamorphosed metapelitic rocks. As it developed in rocks
with different properties, every possible combination of bedding-folding-cleavage relationships can be
observed, giving it the characteristics of a laboratory from a structural perspective. Therefore, it is an
important location not only for tourism but also for geological education. Structurally, another important
location is the mesoscopic-scale folds and refolded folds observed within Cretaceous-aged HP-LT
metamorphosed rocks 1200 m southeast of the Kog¢yaka neighbourhood in the Altinekin district of
Konya. Although folds are encountered in many places in the region within the Cretaceous-aged blue
schist metamorphic sequence of metaclastic-marble-calcschist, they are most commonly found around
Kiliseli Hill (1191 m) and offer very beautiful views from a structural and visual perspective. At least
three times co-axially folded folds, very beautiful boudins, folded schistosity and rootless folds are the
most fundamental structures. This area, which features rare folds and type-3 folded folds, is a must-see
destination for geo-tourism. The easy accessibility of both areas and the fact that they contain rare
geological structures demonstrate that they are highly significant for both educational and geotourism
purposes and must be protected.

Keywords: Folds, Mursaltepe, Kiliselitepe, Konya, Geological heritage
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Bu ¢alismada Konya yakin ¢evresinde literatiirde o6rnekleri ¢ok nadir olan Miyosen-Kuvaterner yaslt
devasa boyutlu sedimenter dayklarin jeolojik miras agisindan 6neminin vurgulanmasi amag¢lanmstir.
Sedimanter dayklarin ilk toplulugu olan Canavartepe dayklar1 havzanin kuzeydogu kenarinda Sille
civarinda dogu-batt dogrultulu olarak yiizeylemektedir. Dayklar yogun olarak ezilmis, breslesmis ve
aragonit damarlari tarafindan kesilmis Mezozoik yagh kiregtasi ve dolomitler iginde gelismistir. Harita
uzunluklar1 500 m’yi agmakta, genislikleri ise 5 m’ye kadar varmaktadir. Bazilarimin derinlikleri ise 20
m’yi bulmaktadir. Yan kaya¢ ile olan sinirlar1 keskin olup asagiya dogru kapanan V-sekli
sunmaktadirlar. Dayklarin ici c¢akil ile blok arasinda degisen boylarda, genelde c¢ok iyi tutturulmus
kirmizi-kahve renkli kirintili bir malzeme ile dolguludur. Genelde yan kayagtan tiireme Taneler oldukga
koselidir ve dolgu cogunlukla bresiktir. Litolojik olarak Sille Formasyonuna ait kirintili kayaglara biliyiik
bir benzerlik gostermektedir. Yan kayag ile olan her iki kenarinda kalinlig1 20 cm ye varan kenara paralel
aragonit bantlar1 da yer almaktadir. Dayk dolgusunun litolojik &zellikleri ve yoredeki ana yapisal
unsurlarla iligkisi, s6z konusu dayklarm Miyosen siirecinde havzay1 olusturan blok faylanmalara bagl
olarak geligmis acilma yariklarinin {istten dolgulanmasi sonucu olustuklarini kanitlamaktadir. Dayklarin
ikinci toplulugu Konya havzasi icinde KKD-GGB gidisli Yazir fayz ile iliskili olarak diinya literatiiriinde
bile 6rneklerine ¢ok nadir rastlanilan olusumlar seklindedir. Faym hareketlerine bagl olarak biri faya
paralel, digeri ise faya dik olarak yonlenmis iki takim genisleme kokenli sedimanter dayklar
(Taskesiktepe dikes) olugsmustur. Yaklasik diisey konumlu dayklarin igi iistteki aliiviyal ¢okeller
tarafindan doldurulmustur. Diisey kesitlerinde asagiya dogru kapanan iliggen geometrili dayklarin
genislikleri 15 cm — 2 m arasinda degismekte, boylari ise goriiniirde 15 m’ye kadar varabilmektedir.
Bireysel ylizey uzunluklar ise, iist kesimleri ince bir toprak ortiisii ile ortiildiigli i¢in kesin olarak
belirlenememektedir. Ancak tas ocagi yarmalarinda 40 m’yi gegen yiizey uzunluklarina sahip yariklar
izlenebilmektedir Arazi gozlemleri, neptiiniyen dayklarin faym Kuvaterner esnasinda en az iki farkli
evredeki hareketlerine bagli olarak gelistiklerini gostermektedir. Yazir Fayi1 ve iliskili essiz Taskesiktepe
sedimanter dayklarinin sehirlesme sonucu biiyiik bir boliimii ortiilmiigtiir. Ancak bir bdliimii Kanyon
Parki iginde ve Yazir Mezarligi glineyindeki doldurulmakta olan tas ocaginda halen gézlenebilmektedir.
Ayni1 yapilarin devamlarina Konya Cimento Fabrikasi tag ocaklarinda da rastlanilmaktadir. Canavartepe
ve Taskesiktepe sedimanter dayklar1 Konya ilinin 6nemli jeolojik yapilarindan biridir ve korunmalar1
jeoljik miras agisindan olduk¢a 6nemlidir.

Anahtar Kelimeler: Neptiinyen Dayklar, Tagkesiktepe, Canavartepe, Konya, Jeolojik Miras.
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ABSTRACT

This study aims to highlight the importance of the Miocene-Quaternary age huge sedimentary dikes in
the vicinity of Konya, examples of which are very rare in the literature, in terms of geological heritage.
The first group of sedimentary dikes, the Canavartepe dikes, are exposed in an east-west direction near
Sille on the northeastern edge of the basin. The dikes developed within intensely crushed, brecciated,
and aragonite-veined Mesozoic limestones and dolomites. Their map lengths exceed 500 m, while their
widths reach up to 5 m. The depth of some are up to 20 m. Their boundaries with the wall rock are sharp,
presenting a V-shape that closes downwards. The interior of the dykes is filled with a well-cemented,
reddish-brown, clastic material varying in size between gravel and blocks. The grains, which generally
originate from the host rock, are quite angular, and the fill is mostly breccia. Lithologically, it bears a
strong similarity to the clastic rocks of the Sille Formation. Aragonite bands parallel to the edge, up to
20 cm thick, are also present on both sides bordering the host rock. The lithological characteristics of
the dyke fill and its relationship with the main structural elements in the area prove that these dykes
were formed by the filling of extensional fissures developed in connection with the block faultings that
formed the basin during the Miocene period. The second group of dikes is associated with the Yazir
Fault, which trending NNE-SSW within the Konya Basin, and consists of formations that are extremely
rare even in the world literature. Dependent on the movements of the Yazir Fault, two sets of extensional
sedimentary dikes (Tagkesiktepe dikes) have formed, one parallel to the fault and the other perpendicular
to it. The approximately vertically oriented dikes are filled with overlying alluvial deposits. The widths
of the triangular-shaped dikes, which close downwards in their vertical sections, vary between 15 cm
and 2 m, while their lengths can reach up to 15 m. The individual surface lengths cannot be determined
precisely because their upper sections are covered by a thin layer of soil. However, fissures with surface
lengths exceeding 40 m can be observed in the quarry cuts. Field observations indicate that the neptunian
dikes developed in connection with at least two different phases of movement of the fault during the
Quaternary period. A large part of the Yazir Fault and the associated unique Taskesiktepe sedimentary
dikes have been covered as a result of urbanisation. However, a portion of them can still be observed
within Kanyon Park and in the quarry being filled south of the Yazir Cemetery. Continuations of the
same structures are also found in the quarries of the Konya Cement Factory. The Canavartepe and
Taskesiktepe sedimentary dikes are among the important geological structures of Konya Province, and
their preservation is crucial in terms of geological heritage.

Keywords: Neptunian Dikes, Taskesiktepe, Canavartepe, Konya, Geological Heritage
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Calismanin baglica amaci, derin GPR yontemi ile gliniimiizde sadece birka¢ noktada emaresi
yasayan tarihi Selguklu Kalesi’nin dis sur duvarlarinin Konya’nin Sahibata Mahallesi, Sahibata
Camii’nin kuzeyinde yer alan, glinlimiizde ayakta olmayan olasi sur kapisinin ve sur duvarinin
ortiilii kalintilarinin belirlenmesidir. Konya’nin savunma sisteminde sehre ait 6gelerin en biiyiik
boliimiinii olusturan sehir surlari, Sultan Aldeddin Keykubad’in saltanatinin ilk yillarinda,
yaklagsan Mogol tehlikesine karsi ileri goriisliiliikle ve ivedilikle ingasini istedigi biiytik 6lgekli
bir savunma yapisidir. Kaynaklara gore surlarin insast 1221 yilinda tamamlanmistir. Sultan
Alaeddin’in 1220 yilinda tahta gectigi diisiiniildiiglinde, Konya sehir surlariin bir yil iginde
tamamlandig1 ortaya ¢ikmaktadir. Surlarin toplam uzunlugu, yaklasik 4.7 kilometredir. Tiirk
bilim adamlarinin c¢aligmalarina gore 12 kapisi oldugu ve adlar1 ve konumlari literatiirde
tanimlanmaktadir. Dis Kalenin 70 y1l kadar 6ncesine kadar tamamen ayakta oldugu, maalesef
Cumhuriyet donemi yapilar yapilirken kale duvarlar1 sokiildiigii ve yok edildigi yine literatiirde
yer almaktadir. Giiniimiizde yeni yapilarin ingaatlar1 esnasinda ortaya ¢ikan sur kalintilar1 halen
Konya sehrinin giindemindedir. Calisma alan1 daha 6nce yerlesim alani iken Konya Belediyesi
proje kapsaminda alan tizerindeki yapilari kaldirmistir. Bu yapilarin kaldirilmasinda alanin bati
boliimiinde yaklasik 3 m derinlige kadar temizleme yapilmistir. Alanin biiyiik bir béliimiinde
ozellikle dogu boliimiinde yapilarin temel ve taban kalintilari da bulunmaktadir. Calismay1
gerceklestirmek igin Ankara Universitesi Yerbilimleri Uygulama ve Arastrma Merkezi
(YEBIM) Jeofizik Laboratuvari’na ait arastirma derinligi 55-70 m derinlinlige kadar ayrmtil
bilgi sunan Derin GPR (Deep GPR, DGPR) olarak adlandirilan Radarteam Cobra-Plug-in
DGPR sistemi ve SE150 model anteni kullanilmigtir. Veri toplama ile es zamanl olarak her
Olclim noktasina ait koordinat bilgilerini ayrica toplamaktadir. Her bir 6l¢tim noktasinda kayit
stiresi 800 ns (nanosaniye) dir. Caligma alaninin giiney sinir1 Sahibata Caddesi ve iizerindeki
Sahibata Camii, kuzey sinir1 Yavuz Selim Caddesi ve devaminda Kale Sokak, dogusunda Kale
Sokak iizerindeki Ihtiyarettin Caminin 40 m dogusu ve batisinda Ahmet Kiiciikarmagan
Sokak’tir. Veri toplamada 5 m profil araliklar ile giiney-kuzey yonlii toplam 54 profil verisi
toplanmistir. Yine Sahibata Caddesi’nden kuzeye dogru Sir¢alit Medrese Caddesi tizerinde 1 m
araliklarla 5 profil tizerinde veri toplanmustir. Profiller izerinde 6l¢tim araliklar1 5 cm’dir. Profil
verileri islendikten sonra iki boyutlu (2B) ve 3B DGPR goriintiileme ile dis sur duvari ve
dogrultusu c¢evresindeki kirlilik yaratan yapilardan ayirt edilecek sekilde goriintiilenmistir.
Calisma sonucunda Sir¢alt Medrese Caddesi dogu sinirinda ¢alisma alani i¢inde sondaj kazisi
yapilarak sur duvari ortaya ¢ikarilmistir. Calisma Konya Belediyesi tarafindan desteklenmistir.

Anahtar Kelimeler: Konya Selgcuklu Kalesi Dis Sur Duvari, Sahibata Camii, DGPR, DGPR
goriintiilleme
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ABSTRACT

The primary aim of the study is to identify the buried remains of the outer fortification walls of the
historical Seljuk Castle—of which only a few traces survive today—using the deep GPR method. The
focus area is located in Sahibata Neighbourhood of Konya, to the north of the Sahibata Mosque, where
apossible gate and wall of the fortification, no longer standing today, once existed. The city walls, which
formed the largest part of Konya’s defensive system, were constructed as a large-scale fortification
under the initiative of Sultan Aldeddin Keykubad in the early years of his reign, as a farsighted and
urgent response to the approaching Mongol threat. According to historical sources, the construction of
the walls was completed in 1221. Considering that Sultan Aldeddin ascended the throne in 1220, it is
understood that the city walls of Konya were completed within a year. The total length of the walls was
approximately 4.7 kilometers. Studies by Turkish scholars indicate that there were 12 gates, with their
names and locations defined in the literature. It is also documented that until about 70 years ago, the
Outer Castle was entirely intact, but during the early Republican period, the walls were dismantled and
destroyed to make way for new constructions. Remnants of the fortification walls, uncovered during
modern construction activities, continue to draw public attention in Konya. The study area was
previously a residential zone, but the Konya Municipality cleared the buildings from the area as part of
a project. During the removal process, the western part of the area was cleaned to a depth of
approximately 3 meters. In much of the area, especially the eastern part, remnants of foundations and
floor structures from the previous buildings still exist. To conduct the survey, the Radarteam Cobra
Plug-in DGPR system and SE150 model antenna from the Geophysics Laboratory of Ankara
University’s Earth Sciences Research and Application Center (YEBIM) were used. This Deep GPR
(DGPR) system provides detailed data at depths ranging from 55 to 70 meters. Simultaneously with data
collection, coordinate information was recorded for each measurement point. At each point, the
recording time was 800 nanoseconds (ns). The southern boundary of the study area is defined by
Sahibata Street and the Sahibata Mosque; the northern boundary is Yavuz Selim Street and, continuing
northward, Kale Street. The eastern boundary extends to a point 40 meters east of the Ihtiyarettin
Mosque located on Kale Street, and the western boundary is Ahmet Kiigilkarmagan Street. A total of 54
profiles were collected in the south-to-north direction at 5-meter intervals. Additionally, five more
profiles were gathered along Sirgali Medrese Street, extending northward from Sahibata Street, at 1-
meter intervals. The measurement intervals on the profiles were 5 centimeters. After processing the
profile data, both 2D and 3D DGPR imaging techniques were applied to distinguish the outer
fortification wall and its orientation from surrounding structural noise. As a result of the study, an
excavation was carried out within the eastern boundary of Sirgali Medrese Street, and a section of the
fortification wall was successfully uncovered. This research was carried out with the support of Konya
Municipality.

Keywords: Konya Seljuk Castle Outer Fortification Wall, Sahibata Mosque, DGPR, DGPR imaging
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Jeolojik miras alanlari, doganin ge¢misine 11k tutan, jeomorfolojik ¢esitliligi yansitan ve biyolojik
zenginligi destekleyen 6nemli dogal varliklardir. Bu alanlar, yalnizca bilimsel arastirmalar i¢in degil,
ayni zamanda egitim, kiiltiirel tanitim ve siirdiiriilebilir turizm agisindan da deger tasimaktadir. Karstik
sistemler, magaralar, goller ve selaleler gibi unsurlar, yer sekilleri ile ekosistemler arasindaki karsilikli
etkilesimi gozler dniine sererken, ayni zamanda toplumun dogal mirasa yonelik farkindaligin1 artirma
potansiyeline sahiptir. Kritik 6neme sahip bdlgelerden biri olan Orta Toroslar, barindirdig: jeolojik
birimler ve biyolojik cesitlilik sayesinde hem ulusal hem de uluslararasi dl¢ekte dikkat ¢ekmektedir.
Zengin flora ve fauna varlig1 ile jeolojik olusumlarin bir arada bulunmasi, bu alanlar1 yalnizca doga
bilimleri agisindan degil, kiiltiirel ve ekonomik acilardan da stratejik hale getirmektedir. Gliniimiizde
artan cevresel baskilar ve kaynak kullanimina bagl olarak dogal mirasin korunmasi, yalnizca yerel
topluluklarin degil, kiiresel dlgekte tiim insanligin ortak sorumlulugu haline gelmistir. Jeoturizm, bu
sorumlulugun siirdiiriilebilir bigimde yerine getirilmesi i¢in en gii¢lii araglardan biridir. Dogal alanlarin
turizme agilmasi, ekonomik katki saglarken ayni zamanda koruma bilincini giiclendirebilir. Ancak bu
stirecin basarili olabilmesi, dogru yonetisim modellerinin uygulanmasi, yerel halkin katiliminin
saglanmasi ve bilimsel temelli yonetim stratejilerinin gelistirilmesine baghidir. Jeolojik ve biyolojik
degerlerin korunarak gelecek nesillere aktarilmasi, dogal ve kiiltlirel mirasin biitiinciil bir yaklagimla
degerlendirilmesini  gerektirmektedir. Sonug¢ olarak, jeolojik miras alanlarinin korunmasi ve
strdiriilebilir kullanimi, yalnizca doga koruma politikalarinin degil, aym1 zamanda kalkinma
stratejilerinin de temel bileseni olmalidir. Bu yaklasim, hem yerel halkin yagsam kalitesini yiikseltecek
hem de dogal mirasin kiiresel 6lgekte taninirligini artiracaktir.

Anahtar Kelimeler: Jeolojik miras, Jeoturizm, Biyocesitlilik, Siirdiiriilebilirlik, Orta Toroslar
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ABSTRACT

Geological heritage sites are important natural assets that shed light on the history of nature, reflect
geomorphological diversity, and support biological richness. These areas are valuable not only for
scientific research but also for education, cultural promotion, and sustainable tourism. Elements such as
karst systems, caves, lakes, and waterfalls reveal the interaction between landforms and ecosystems,
while also having the potential to increase public awareness of natural heritage. The Central Taurus
Mountains, a region of critical importance, attract attention both nationally and internationally thanks to
the geological units and biological diversity they host. The coexistence of rich flora and fauna with
geological formations makes these areas strategic not only in terms of natural sciences but also culturally
and economically. Today, due to increasing environmental pressures and resource use, the protection of
natural heritage has become the shared responsibility not only of local communities but of all humanity
on a global scale. Geotourism is one of the most powerful tools for fulfilling this responsibility in a
sustainable manner. Opening natural areas to tourism can provide economic benefits while also
strengthening conservation awareness. However, the success of this process depends on the
implementation of appropriate governance models, the involvement of local communities, and the
development of science-based management strategies. Preserving geological and biological values for
future generations requires a holistic approach to natural and cultural heritage. Ultimately, the protection
and sustainable use of geological heritage sites should be a fundamental component not only of nature
conservation policies but also of development strategies. This approach will both improve the quality of
life for local communities and increase the global recognition of natural heritage.

Keywords: Geological Heritage, Geotourism, Biodiversity, Sustainability, Central Taurus Mountains
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Afrodisyas (Karacasu-Aydin) antik mermer ocaklari, Karacasu Grabeni igerisinde yaklasik 4 km?’lik bir
alana yayilmistir. Afrodisyas sehir ocaklarindan ¢ikarilan beyaz, beyazgri damarli ve gri renkli
mermerlerin petrografik, jeokimyasal ve izotopik acidan incelenmesi bu ¢alismanin konusunu
olusturmaktadir. Beyaz mermerler orta-iri kristalli ve saf kalsit bilesimleri ile 6ne ¢ikarken; gri damarli
mermerler kalsit, dolomit ve kuvars icerikleri; gri mermerler ise kalsit, kuvars ve az miktarda ojit
varliklar1 ile karakterize edilmektedir. Optik mikroskop incelemeleri, tiim mermer gruplarinin
heteroblastik (az sayida 6rnek homoblastik doku gostermektedir) mozaik dokuda oldugunu ortaya
koymaktadir. Mermer gruplarinin maksimum kristal boyutlar1 1090-1246 pm (orta) arasinda degigsmekte
olup homojen bir dagilim sergilemektedir. XRD sonuglarina gére beyaz mermerlerde baskin olarak
kalsit, gri damarlt mermerlerde kalsit-kuvars, gri mermerlerde ise kalsit-kuvars yaninda ojit
belirlenmistir. Jeokimyasal incelemelerde CaO igerikleri beyaz mermerlerde en yiiksek seviyedeyken,
Fe20; ve MnO degerleri 6zellikle gri mermerlerde daha belirgindir. Ayrica iz element igeriklerinde de
gruplar arasinda karakteristik farkliliklar gozlenmektedir. Durayli izotop analizleri (013C, 81%0)
mermer gruplarinin ayriminda etkili olmustur. §13C degerleri beyaz mermerlerde 0.79%o-2.19%o, gri
damarli mermerlerde (-2.38) %0-0.28%o, gri mermerlerde (-2.03) %o-(-0.77) %o araliginda degismektedir.
0130 degerleri ise sirasiyla (-4.74) %o- %o (-3.%0 (-3.58) %0-(-1.91) %o ve (-2.52) %o-(-1.81) %o arasinda
Ol¢iilmiistiir. 613C-61%0 diyagraminda beyaz mermerler belirgin sekilde ayrilirken, gri damarli ve gri
mermerler birbirine yakin kiimelenmistir. Sonug olarak, Afrodisyas ocaklarindan ¢ikarilan mermerler
yalnizca jeolojik degil, ayn1 zamanda kiiltiirel ve sanatsal acidan da biiyiik deger tagimaktadir. Safligi,
dayaniklilig1 ve estetik goriinlimiiyle 6ne ¢ikan beyaz mermerler, Karia bolgesindeki heykeltraglik
okuluna yiiksek kaliteli hammadde saglamig ve antik donemin sanat iiretiminde belirleyici olmustur.
Afrodisyas mermerleri sadece yerel yapilarda degil, Roma Imparatorlugu’nun liiks sanat piyasasinda da
tercih edilmis, 6zellikle portre heykellerinde un kazanmig ve farkli cografyalara ihrag edilmistir.

Anahtar Kelimeler: Afrodisyas, Mermer, Jeokimya, C-O Izotop Analizi, Heykeltraslik Okulu.
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ABSTRACT

The ancient marble quarries of Aphrodisias (Karacasu-Aydin) cover an area of approximately 4 km2
within the Karacasu Graben. This study focuses on the petrographic, geochemical, and isotopic
characteristics of white, white-grey veined, and grey marbles extracted from the city quarries of
Aphrodisias. White marbles are distinguished by their medium to coarse crystalline texture and pure
calcite composition. In contrast, the grey-veined marbles are characterized by calcite, dolomite, and
quartz contents, and the grey marbles by calcite, quartz, and minor amounts of augite. Optical
microscope investigations reveal that all marble groups generally exhibit heteroblastic mosaic textures
(with a few samples showing homoblastic textures). The maximum grain sizes of the marbles range
between 1090—-1246 pum (medium) and display a homogeneous distribution. XRD results indicate
dominant calcite in white marbles, calcite-quartz in grey-veined marbles, and calcite-quartz with augite
in grey marbles. Geochemical analyses show that CaO contents are highest in white marbles, while
Fe20; and MnO are more pronounced in grey marbles. Additionally, trace element contents display
characteristic differences among the groups. Stable isotope analyses (§13C, 120) have proven effective
in distinguishing the marble groups. 613C values range from 0.79%o to 2.19%o in white marbles, (-2.38)
%o to 0.28%0 in grey-veined marbles, and (-2.03) %o to (-0.77) %o in grey marbles. 8130 values are
between (-4.74)%o and (-3.81) %o, (-3.58) %0 and (-1.91) %o, and (- 2.52) %o and (-1.81) %o, respectively.
In the 613C-3180 diagram, white marbles are clearly distinguished, while grey-veined and grey marbles
cluster closely together. In conclusion, the marbles extracted from the Aphrodisias quarries possess
significant cultural, artistic, and geological value. The purity, durability, and aesthetic appearance of
white marbles provided high-quality raw material for the sculpture school of Caria, playing a decisive
role in the artistic production of antiquity. Aphrodisias marbles were not only used locally but also
preferred in the luxury art market of the Roman Empire, gaining renown particularly in portrait sculpture
and being exported to various regions.

Keywords: Aphrodisias, Marble, Geochemistry, C-O Isotope Analysis, Sculpture School.
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Bu c¢alisma, Tiirkiye’nin en biiylik boksit rezervlerinin bulundugu Seydisehir (Konya) ile Akseki
(Antalya) arasindaki bolgede yaygin olarak goézlenen kirmizi topraklarin mineralojik ve jeokimyasal
oOzelliklerini ve olas1 kokenlerini incelemektedir. Arazi gozlemleri ve jeolojik iliskiler dikkate alinarak
iki farkli kirmizi toprak grubu belirlenmistir. Birinci grup, Jura-Kretase yasl kirectaslarinin iizerinde,
boksit yataklarinin gelistigi alanlarda yer almakta ve bu kiregtaslarinin erime bosluklari ile ¢atlaklarinda
smirl olarak goriilmektedir. Tkinci grup ise ¢ogunlukla ofiyolitik kayaglarin yakinlarida bulunmakta
ve yanal ve diisey yayilimi birinci gruba gore ¢ok daha genistir. Her iki grubun mineralojik bilesimleri,
ana element icerikleri, pH degerleri ve tane boyu dagilimlar1 benzerlik gostermektedir. Ancak iz element
ve nadir toprak elementleri (NTE) agisindan belirgin farkliliklar vardir. Toplam NTE igerikleri birinci
grupta 206—433 ppm, ikinci grupta ise 853—4487 ppm araliginda degismektedir. PAAS normalizasyonu
yapilmig NTE desenleri, birinci grubun Seydisehir sistlerine benzer oldugunu, ikinci grubun ise
bolgedeki kayaclardan belirgin sekilde farklilik gosterdigini ortaya koymustur. Ayrica, HFSE (ytiksek
cekim alanl elementler) ve bazi LILE (biiyiik iyon yarigapl elementler) trendlerinin ikinci grupta
ofiyolitik kayaclara benzerlik gdstermesi bu iliskiyi desteklemektedir. Korelasyon analizleri de koken
farkin1 ortaya koymaktadir. Birinci grupta Ni ve Co, NTE’lerle orta-zayif pozitif korelasyonlar
sergilemektedir. Ikinci grupta ise Co, hafif NTE’ler (La, Ce, Nd) ile negatif, diger NTE’lerle orta pozitif;
Ni ise hafif NTE’lerle negatif veya iliskisiz, diger NTE’lerle ise ¢ok gii¢lii pozitif (r = 0.99) korelasyon
gostermektedir. Bu durum, ikinci grubun ofiyolitik kdkenini giiclii bicimde desteklemektedir. PCA ve
kiime analizleri, kirmiz1 topraklarmn farkli genetik kokenlere sahip oldugunu dogrulamaktadir. ikinci
gruptaki cok yiiksek NTE igerikleri, bastndzit ve/veya bu grubun mineralleri gibi birincil NTE
minerallerinin varligina isaret etmektedir. Bu sonuglar, Tiirkiye’de o6zellikle ofiyolitik ve diger
magmatik kayaglar c¢evresinde olusan ayrisma iirlinlerinde NTE ve kritik element potansiyelinin
sistematik olarak aragtirilmasi gerektigini vurgulamaktadir.

Anahtar kelimeler: Kirmiz1 Toprak, NTE, HFSE, LILE, PCA, Tiirkiye
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ABSTRACT

This study investigates the mineralogical and geochemical characteristics, as well as the possible origins,
of red soil deposits extensively distributed between Seydisehir (Konya) and Akseki (Antalya), where
Tiirkiye’s largest bauxite reserves are located. Two distinct groups of red soils were identified based on
their geological settings. The first group occurs within dissolution cavities and fractures developed in
Jurassic—Cretaceous limestones that host bauxite deposits, whereas the second group is predominantly
located near ophiolitic rocks and exhibits a much broader lateral and vertical distribution. While both
groups display similar mineralogical compositions, major element contents, pH values, and grain size
distributions, they differ markedly in trace element and rare earth element (REE) geochemistry. Total
REE concentrations range from 206 to 433 ppm in the first group and 853 to 4487 ppm in the second
group, indicating a significant variation. PAAS-normalized REE patterns reveal that the first group
resembles Seydisehir schists, whereas the second group shows a distribution pattern distinctly different
from all surrounding rocks (schist, ophiolite, limestone). Additionally, HFSE (High Field Strength
Elements) and certain LILE (Large Ion Lithophile Elements) trends in the second group closely match
those of the ophiolitic rocks, supporting a genetic link. Correlation analyses provide further evidence
for this relationship. In the first group, Ni and Co exhibit weak to moderate positive correlations with
REE:s. In the second group, Co shows negative correlations with light REEs (La, Ce, Nd) but moderate
positive correlations with other REEs. In contrast, Ni displays negative or no correlation with light REEs
and a very strong positive correlation (r = 0.99) with the remaining REEs. These patterns strongly
indicate an ophiolitic source for the second group. Principal component and cluster analyses clearly
separate the two groups, confirming different genetic origins and formation processes. The very high
REE contents in the second group suggest the presence of primary REE minerals, such as bastnésite
and/or minerals of this group. These results emphasize the necessity of systematic studies on the REE
and other critical element potential of weathering-derived soils, particularly those formed around
ophiolitic and other magmatic rocks in Tiirkiye.

Keywords: Red soils, REE, HFSE, LILE, PCA, Tiirkiye
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Yeralt1 sehirleri, gegmis uygarliklarin yerlesim diizenlerini, giivenlik stratejilerini ve sosyo-kiiltiirel
yasam bi¢imlerini yansitan 6zgiin jeokiiltiirel miras alanlaridir. Bu baglamda Konya ilinin 50 kilometre
kuzeyinde bulunan Sarayonii ilge merkezinde yeraltinda kazilarak olusturulmus bir yeralti sehri
bulunmaktadir. Yeralt1 sehrinin 6zellikle son yillarda gerceklestirilen arkeolojik kazilar ve jeoradar
caligmalari ile daha genis kapsamli bir yerlesim agina sahip oldugu belirlenmistir. Yeni kesfedilmis ve
Sarayini olarak adlandirilan bu yeraltt sehri glinlimiizde heniiz turizm literatiiriinde yeterince yer
bulamamistir. Bu ¢caligsmada, yeni kesfedilmis olan Sarayini yeralti sehrinin bulundugu bdlgenin jeolojik
ozellikleri ve kiiltiirel degerleri incelenerek jeoturizm acisindan potansiyeli degerlendirilmistir. Sarayini
Yeralti Sehrinde evsel yasam birimleri, iglikler, saraphane, depo odalari, su kuyulari ve sarnig gibi
yapilar bulunmaktadir. Yeraltindaki bu yapilar sekizinci yilizyilda Roma ve Bizans dénemlerinde bu
yerlesimin yalnizca savunma amagli degil, ayn1 zamanda ekonomik ve sosyal islevler icin de
kullanildigin1 gostermektedir. Sarayini Yeralt1 Sehri, bolgedeki Neojen yagli birimlerin killi, kumlu ve
karbonatca zengin seviyelerinin igerisinde kazilmistir. Bu yumusak ve dagilgan yapiya sahip olan
birimler, yeralt1 yapilarinin daha kolay kazilabilmesine imkan saglamistir. Jeolojik ortamin miithendislik
ozellikleri, kaz1 kolaylig1 acisindan avantaj saglarken, duraylilik ve deformasyon problemleri agisindan
dezavantaj olusturabilir. Ayrica Sarayini yeralt1 sehrinin bulundugu bolgede yerlesim yerlerinin olmasi
da korunma ve kullanim agisindan ilave zorluklar olusturabilir. Bu baglamda, kiiltiirel jeolojik mirasin
bir pargasi olan Sarayini Yeralt1i Magarasi’nin jeoturizme kazandirilmasi stirecinde bilimsel aragtirmalar,
miihendislik ¢aligmalari ve siirdiiriilebilir kullanim stratejileri biiyiik 6nem tagimaktadir. Bolge, kiiltiirel
jeoturizm kapsaminda tarihsel yagam bigimlerinin tanitim1 ve eko-turizm kapsaminda ¢evredeki dogal
peyzajla biitiinlestirilmesi agisindan Onemli firsatlar barindirmaktadir. Bununla birlikte, yapisal
bozulmalar, tanitim eksiklikleri, altyap1 yetersizligi ve siirdiiriilebilir turizm politikalarmin eksikligi,
alanin ulusal ve uluslararasi 6lgekte degerlendirilebilmesinin dniindeki engeller olarak goriilmektedir.

Anahtar Kelimeler: Sarayini Yeralt1 Sehri, Duraylilik, Jeoturizm, Konya
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ABSTRACT

Underground cities represent unique geocultural heritage sites that reflect the settlement patterns,
defensive strategies, and socio-cultural lifestyles of past civilizations. In this context, an underground
city carved beneath the town center of Sarayonii, located approximately 50 km north of Konya, has
recently been revealed. Archaeological excavations and georadar surveys conducted in recent years have
demonstrated that this settlement possesses a more extensive underground network than previously
assumed. The newly discovered site, referred to as the Sarayini Underground City, has not yet been
sufficiently addressed in the tourism literature. This study evaluates the geotourism potential of the
Sarayini Underground City by examining the geological characteristics and cultural values of its setting.
The Sarayini Underground City includes structures such as domestic living units, workshops, a
winehouse, storage rooms, water wells, and cistern. These underground structures indicate that the
settlement, dating back to the 8th century and used during the Roman and Byzantine periods, served not
only defensive purposes but also fulfilled significant economic and social functions. Sarayini
Underground City was excavated within the clayey, sandy, and carbonate-rich layers of Neogene-aged
units in the region. These units, characterized by their soft and friable nature, have enabled easier
excavation of underground structures. This geological setting facilitated excavation but also presents
disadvantages in terms of stability and deformation risks. Furthermore, the proximity of modern
settlements to the site imposes additional challenges for both conservation and sustainable use. In this
regard, the integration of scientific research, engineering measures, and sustainable management
strategies is essential for the preservation and geotouristic evaluation of the Sarayini Underground City
as part of the broader cultural geological heritage. The site offers significant opportunities for promoting
historical ways of life within the scope of cultural geotourism and for integrating local landscapes into
eco-tourism activities. Nevertheless, structural degradation, inadequate promotion, insufficient
infrastructure, and the lack of coherent sustainable tourism policies remain critical obstacles to the
effective national and international recognition of the site.

Keywords: Sarayini Underground City, Stability, Geotourism, Konya
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Hadim-Tagkent bolgesinde altta goreli bir otokton kiitle ve onun tizerinde iist iiste paketlenmis 6 allokton tektonik
dilim yer almaktadir. Allokton {initeler, alttan iiste sira ile Taskent, Korualan, Dedemli, Hocalar, Sinatdagi
(Beysehir-Hoyran naplar1) ve Gevne (Hadim Napi) tektonik dilimleri seklindedir. Bolgedeki otoktonun
(Geyikdag1 Birligi) tabaninda, Alt-Orta Kambriyen karbonatlar1 (Caltepe Formasyonu) ve onlarla uyumlu Ust
Kambriyen-Alt Ordovisiyen kirintililart (Seydisehir Formasyonu) yer alir. Bu Alt Paleozoyik birimleri, acili
uyumsuz olarak Jura-Alt Kretase karbonatlar1 (Hacialabaz kirectasi) ile ortiiliir. Bunlar1 da yer yer ¢akiltasi ile
baslayip bol rudistli kiregtaslar1 ile devam eden Ust Kretase istifleri (Saytepe formasyonu), uyumsuzlukla orter.
Rudistli seviyeler {izerine, yine uymsuz olarak Liitesiyen yasli nummulitli kirectaslari (Cobanagacik kiregtast)
gelir. Nummulitli karbonatlar da ayni1 yasl flig-vahsi flis istifleri (Beden formasyonu) ile ortiiliir. Hadim y6resinin
en alt alloktonunu, Ge¢ Kretase-Paleosen’de, ofiyolitli melanj olarak sekillenmis olan Taskent dilimi (Tagkent
ofiyolitli karigig1) olusturur. Bunu iizerleyen ikinci tektonik {inite ise ¢ort, radyolarit, ¢ortlii ve killi plaket kiregtast
ve ¢ok az andezitik tifit ara tabakali pelajik Mezozoik istiflerini kapsayan Korualan dilimidir (Korualan
formasyonu). Korualan dilimi ise andezitik bilesimli yesil tif-tiifit, ¢ért-radyolarit, cok farkli kayaglardan tiireme
olistostrom igerikli ve Orta Triyas-Geg Kretase siirecinde olusmus kalin istifleri kapsayan Dedemli tektonik dilimi
(Dedemli formasyonu) ile iizerlenir. Taskent, Korualan, Dedemli nap dilimleri (Bozkir Birligi), ayn1 zamanda
dalma-batma zonu, okyanusal havza ve ada yayr ortamlarmin {irtinleridir. Ofiyolitik alloktonlarm hepsini
iizerleyen ve yogun olarak Ust Devoniyen, Karbonifer, Orta-Ust Permiyen kirectas1 ve mermer olistolitleri ile daha
az kuvarsit, ¢ok az da diyabaz parcalarinin, kumlu-siltli killi bir matriks i¢inde dagildig1 epimetamorfik topluluk
(Zindancik metaolistostromu) ve bu bloklu epimetamorfik toplulugu uyumlulukla 6rten kuvarsit-metakuvarsitler
(Kayraklitepe kuvarsiti) ise Hocalar tektonik dilimini olusturmustur. Hocalar {initesini iizerleyen ve ydrenin 5.
allokton tektonik dilimi konumundaki Sinatdag: iinitesi ise seyl-kuvarsit ara katkili bol algli ve fuzulinli Orta-Ust
Permiyen kirectaslart (Kahtepe formasyonu) ile baglar ve onlart agisal uyumsuzlukla Orta Triyas’a ait yer yer
cakiltasi baslayisli neritik karbonatlar (Kartallica formasyonu) orter. Daha istte uyumsuz olarak, yer yer
konglomeralar ile baglayip, kalin Jura-Alt Kretase neritik kiregtasi istifleri (Sinatdagi formasyonu) goriiliir.
Bunlarin iizerinde de uyumsuzlukla Turoniyen-Koniasiyen’e iliskin ¢ortlii kiregtaslari (Tiirbetepe kiregtasi)
izlenebilir. En istte yine uyumsuzlukla, Kampaniyen-Maastrihtiyen yagli, cakiltasi-kumtasi-camurtasi-killi
kiregtasi-olistostrom igerikli flisoidler yer alir. Bélgenin en iist alloktonu, Ge¢ Devoniyen-Erken Kretase zaman
araligina ait istifler igeren Gevne tektonik dilimidir (Hadim nap1 veya Aladag Birligi). Bu dilimin istifleri iki gruba
boliinebilir. Alttaki Gevne grubu; Ust Devoniyen’e ait resifal kirectast mercekli seyl, kuvarsitlerle baslar
(Asarlikyaylasi formasyonu) ve resifal kirectasi-kuvarsit ardisimi seklindeki Karbonifer istiflerine (Yaricak
formasyonu) geger. Sonra Girvanella’li, fusulinli, krinoidli Alt Permiyen karbonatlarina (Arpalik formasyonu) ve
kuvarsit baglayisli, seyl-kuvarsit ara seviyeli, bol algli Orta-Ust Permiyen karbonatlarina (Kusakdag1 formasyonu)
gecilir. Daha istte stromatolitli, oolitli Erken Triyas yash karbonatlar (Gokgepinar kiregtasi) izlenir. Bunlarin
iizerinde ise Alt-Orta Triyas’in alacali renkli seyl, marn, killi yer yer dolomitik kirectaslar1 (Goztas: formasyonu)
bulunur. Gevne grubunun en istiinde Orta Triyas yasl normal flis istifleri (Beyreli formasyonu) izlenir. Gevne
grubunu acisal uyumsuzlukla drten Ishakli grubu, tabanda Alt-Orta Jura’ya’e ait konglomera egemen karasal
kirintililar (Camigi formasyonu), ortada Orta-Geg Jura yasl ve ¢camurtasi-seyl-killi kiregtasi-dolomitik kiregtasi
igerikli yar1 karasal istifler (Dedebeleni formasyonu), iistte de Ust Jura-Alt Kretase’ye iliskin dolomit-dolomitik
kiregtas1 ve neritik kirectasi tabakalari (Cihandere birimi) yer alir.

Anahtar kelimeler: Taskent, Korualan, Dedemli, Hocalar, Sinatdagi, Gevne dilimleri.
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ABSTRACT

In the Hadim region, a relative autochthonous mass and allochthonous tectonic slices of Taskent, Korualan,
Dedemli, Hocalar, Sinatdagi and Gevne are observed from bottom to top. Lower-Middle Cambrian
carbonates (Caltepe Formation) and continuing in conformably Upper Cambrian-Lower Ordovician clastics
(Seydisehir Formation) form the base of the autochthon (Geyikdagi Unit) in the region. These Lower
Paleozoic units are unconformably overlain by Jurassic-Lower Cretaceous carbonates. Upper Cretaceous
successions unconformably cover them with conglomerate initiation and continued with abundant rudist
limestones. Lutetian nummulitic limestones overlie the rudist layers, again unconformably. Nummulitic
carbonates are also overlain by flysch-wild flysch successions of the same age. The lowest allochthone of the
Hadim region is the Taskent slice formed as an ophiolitic melange during the Late Cretaceous-Paleocene
period. The second overlying tectonic unit is the Korualan slice, which includes pelagic Cretaceous
successions such as chert, radiolarite, cherty and clayey pelagic limestone. The Korualan silice is overlain by
the Dedemli tectonic slice, which contains green tuff-tuffite with andesitic composition, chert-radiolarite,
olistostrome derived from very different rocks, and thick successions formed during the Middle Triassic-Late
Cretaceous period. Taskent, Korualan, Dedemli slices (Bozkir Unit) are also products of subduction zone,
oceanic basin and island arc environments. The Hocalar tectonic slice is the epimetamorphic group
(Zindancik metaolistostrome) overlying all of the ophiolitic allochthones of the Bozkir unit, in which Upper
Devonian, Carboniferous, Middle-Upper Permian limestone and marble olistoliths, less quartzite and very
few diabase fragments are dispersed in a sandy-silty clayey matrix. The Sinatdagi tectonic slice, which is the
Sth allochthon overlying the Hocalar nappe, starts with shale-quartzite intercalated Middle-Upper Permian
limestones with abundant algae and fuzulin, and continues with Middle Triassic neritic carbonates that cover
them with an angular unconformity. Upstairs, unconformably, successions begin with conglomerates and
continue with thick Jurassic-Lower Cretaceous neritic limestone. Further upstair there is Senomanian-
Turonian aged cherty limestone. At the top, there are Campanian-Maastrichtian conglomerate-sandstone-
mudstone-clayey limestone-olistostrom-containing flyschoids that unconformably cover the underlying
rocks. The uppermost allochthon of the region is the Gevne tectonic slice (Aladag Unit or Hadim nappe)
containing sequences from the Late Devonian-Early Cretaceous period. The sequences of this slice can be
divided into two groups. The Gevne group at the bottom; Reefal limestone lensed shale of Upper Devonian
starts with quartzites and passes into Carboniferous successions in the form of reefal limestone-quartzite
sequence. Then, it passes to Lower Permian carbonates with Girvanella, fusulin and crinoids and Upper
Permian carbonates with abundant algae starting with quartzite and intermediate level of shale-quartzite.
Upper Triassic limestones with stromatolite and oolitic are observed at the top. Above these are mottled
colored shale, marl and clayey dolomitic limestones of the Lower-Middle Triassic. Middle Triassic normal
flysch successions are observed at the top of the Gevne group. The Isakli group overlies the Gevne group
with an angular unconformity, the Liassic-Dogger- dominated terrestrial clastics at the bottom, the Malm
aged mudstone-shale-clay limestone-dolomitic limestone-containing semi-terrestrial successions in the
middle, and the Malm-Lower Cretaceous carbonates composed of dolomite-dolomitic limestone and neritic
limestone at the top.

Key Words: Tagkent, Korualan, Dedemli, Hocalar, Sinatdagi, Gevne slices.
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Akéren yoresinde, Ust Jura-Eosen tortullarindan olusan goreli otokton birlik (Geyikdagi Birligi) ile Orta
Triyas-Ust Kretase istiflerini kapsayan allokton dilimler (Bozkir Birligi) ve bunlar1 agisal uyumsuzlukla
orten Neootokton konumlu Neojen-Kuvaterner birimleri yiizeylemektedir. Goreli otokton birligin
stratigrafik istiflenmesi, dolomit ara katkili siirl self karbonatlar1 seklindeki Jura-Erken Kretase yash
Hacialabaz kirectas ile baglar. Hacialabaz birimi iizerinde, uyumlu olarak, bol rudistli ve foraminiferli
resif karbonatlari seklindeki, Geg Kretase yash Saytepe formasyonu yer alir. Ustte yine uyumlulukla
¢ort yumrulu, killi, marnh pelajik karbonatlardan olusan Geg¢ Kretase-Paleosen yasli Alan formasyonu
izlenir. Bu formasyonu ise kumlu-siltli-killi pelajik kirmntililarin olusturdugu Eosen yasli Beden
formasyonu uyumlu olarak orter. Akoren yoresinde goreli otokton konumlu Geyikdag: Birligi, allokton
konumlu Bozkir Birligi’ne ait istifler tarafindan yapisal olarak {izerlenir. Allokton istiflerin tabanim
Maastrihtiyen yash Hatip ofiyolitli karisig1 olusturur. Yo6renin ikinci allokton istifi, ¢ortlii kiregtagi-killi
kiregtasi-radyolarit icerikli Ge¢ Kretase yash pelajik (Boyalitepe istifi) ¢okellerden olugmustur.
Inceleme alanindaki iiciincii allokton istifi ise; kuvarsit ve seyl ara tabakali, bol algli ve fusulinli, orta-
iist Permiyen karbonatlari ile onu uyumsuzlukla 6rten orta-kalin tabakali, bol eklemli ve masif yapidaki
Orta Triyas (?)-Jura yash neritik kirectaglart olusturur. Akoren cevresindeki otokton ve allokton
konumlu dilimler, Neojen-Kuvaterner yasli Neootokton Ortii birimleri tarafindan uyumsuz olarak
ortiiliir. Goreli otokton ve allokton dilimler ile Neootokton birlige ait formasyonlarin sinirlari, genelde
fay dokanakli olup, bdlgenin diizlesmis sahalari, birer ¢okiintii alani durumundadir. Bu cokiintii
alanlarinin tabanlarinda Neootokton konumlu gen¢ dolgu birimleri, Ge¢ Miyosen-Erken Pliyosen
stirecinde olugsmus gol transgresyonuna ait kaba kirintililar (Sille formasyonu), gol karbonat ve killeri
(Ulumuhsine formasyonu) ile dasit ve andezitler (Erenlerdagi volkanitleri) ve bu andezitik- dasitik
volkanizmanin ugucu bilesenlerinin g6l havzasinda islenip yeniden depolanmasiyla olusan tiif-tiifit,
volkanik bres-aglomeralar (Kii¢iikmuhsine formasyonu) seklindedir. Akoren cevresinin en geng
olusuklari, Geg¢ Pliyosen-Pleyistosen’de olusmus dag etegi-aliivyal yelpaze cokelleri (Toprakli
formasyonu) ve Holosen basindan giiniimiize degin olugmus aliivyonlardir.

Anahtar Kelimeler: Akoren, Tektono-Stratigrafi, Otokton, Allokton, Neootokton Birlikler.

54

N a—
ik O


mailto:*aturan@ktun.edu.tr

Konya Technical University, Geological Engineering Department 50th Anniversary
Workshop
October 16-18, 2025, Konya

Stratigraphy of Rock Units Qutcropping Between Orhaniye-Akoren-
Kayasu and Tahtali-Avdan (South of Konya)

Ahmet Turan®*

!Konya Technical University, Faculty of Engineering and Natural Sciences, Geological Eng. Department
(*aturan@ktun.edu.tr)

ABSTRACT

Relative autochthonous unit consisting of Upper Jurassic-Eocene sediments (Geyikdagi Unit) and
allochthonous slices comprising Middle Triassic-Upper Cretaceous sequences (Bozkir Unit) and
Neoautochthonous Neogene-Quaternary sediments covering them with angular unconformity crop out
in Akoren region. The stratigraphic sequence of the relative autochthonous unit begins with the Jurassic-
Early Cretaceous Hacialabaz limestone in the form of limited shelf carbonates intercalated with
dolomite. The Late Cretaceous Saytepe formation in the form of reef carbonates with abundant rudist
and foraminifera conformably overlies the Hacialabaz unit. At the top, the Late Cretaceous-Paleocene
Alan formation, which is composed of chert nodules, clayey, marly pelagic carbonates, is observed. The
Alan formation is also overlain by the Eocene Beden formation formed by sandy-silty-clayey pelagic
clastics. Autochthonous units (Geyikdag:1 Unit) in the Akdren region are overlain by allochthonous
tectonic slices (Bozkir Unit). The lowest part of the allochthonous slices forms the Maastrichtian Hatip
ophiolitic melange. The second allochthonous slice of the region is composed of pelagics (Boyalitepe
formation) comprising Late Cretaceous cherty limestone clay limestone-radiolarite units. The third
allochthonous tectonic slice consists of MiddleUpper Permian carbonates of Eldes formation with
quartzite and shale interlayers, abundant algae and fuzulins and Middle Triassic-Jurassic neritic
limestones with a medium-thick bedded, heavily jointed and massive structure of Gencek formation.
At the bottom of these depressions, as Neoautochthonous young fill units, coarse clastics (Sille
formation), lake carbonates and clays (Ulumuhsine formation), dacite-andesites (Erenlerdagi volcanics)
and generally reworked and redeposited pyroclastic materials such as tuff-tuffite, volcanic breccia-
agglomerate (Kiiciikmuhsine formation) related to the lake transgression during the Late Miocene-Early
Pliocene period. The youngest formations around Akoren are the foreslope alluvial fan deposits
(Toprakli formation) formed in the Late Pliocene-Pleistocene and alluviums formed from the beginning
of the Holocene to the present.

Key Words: Akoren, Tectono-Stratigraphy, Autochthonous-allochthonous-Neo autochthonous Units
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Ulkemizin zengin jeolojik cesitliligi dinamik tektonik olaylarin sonucunda gelismistir. Tiirkiye’deki
yerbilimleri agisindan 6neme sahip bulunan jeolojik miras konumundaki yer, kayag, fosil, yapi,
yersekili, maden, mineral vb. olusumlarin arastirilmasi, korunmasi, kamuoyuna tanitilmas: ve gelecek
nesillere aktarilmasi saglamak amaci ile 1997 yilinda Ankara Universitesi biinyesinde grenci
toplulugu olarak baslamis ve 1999 da Jeolojik Miras1t Koruma Dernegi kurularak korumaciligin ve
Jeolojik Mirasmn ilk adimlari Ulkemizde atilmistir. Bilimsel calismalari ulusal ve uluslararasi
platformlarda, konusunda uzman bilim insanlarn ile siirdiiren Maden Tetkik ve Arama Genel
Midiirligiinde Jeolojik Miras c¢aligmalart 2003 yilinda temelleri atilan Tiirkiye Jeolojik Mirasi
Arastirma Projesi (TUJEMAP) ile baslamistir. Jeolojik miras alanlarinin envanterini hazirlamak,
koruma altina alinmasini saglamak ve toplumda bu konuda biling ve farkindalik yaratmak projenin ana
hedefleri arasindadir. Ulkemizde bulunan egsiz tabiat giizelliklerine sahip jeolojik miras potansiyeline
sahip illerinden biri olan Konya Ili, jeolojik, ekolojik ve kiiltiirel agidan énemli olup, Maden Tetkik ve
Arama Genel Miidiirliigii olarak projemizin amaglart dogrultusunda Jeolojik Miras calismalari
kapsaminda il genelinde birgok ¢aligma yapilmistir.

Anahtar Kelimeler: Jeolojik Miras, Magara, CBS, MTA, Konya.
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ABSTRACT

Our country's rich geological diversity developed as a result of dynamic tectonic events. The Association
for the Protection of Geological Heritage, which began as a student group at Ankara University in 1997,
aimed to research, protect, publicize, and pass on to future generations the geological heritage of places,
rocks, fossils, structures, landforms, ores, and minerals that are of significant geoscience importance in
Turkey. The Association for the Protection of Geological Heritage was established in 1999, marking the
first steps in Turkey's conservation and protection of geological heritage. Geological Heritage studies at
the General Directorate of Mineral Research and Exploration, which carries out scientific studies on
national and international platforms with expert scientists, began with the Tiirkiye Geological Heritage
Research Project (TUJEMAP), whose foundations were laid in 2003. Preparing an inventory of
geological heritage areas, ensuring their protection and raising awareness in society on this issue are
among the main objectives of the project. Konya Province, one of the provinces with unique natural
beauties and geological heritage potential in our country, is important in geological, ecological and
cultural terms, and as the General Directorate of Mineral Research and Exploration, many studies have
been carried out throughout the province within the scope of Geological Heritage studies in line with
the objectives of our project.

Key Words: Geological heritage, cave, GIS, MTA, Konya.
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