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Magara olusumlari ve/veya karstlagsma karbonatli kayaglar ve karbonat bilesenli kirintili ka-
yaglar gibi ¢ozlinebilen kayaclar i¢inde gézlenmektedir. Bunlarin gelisimi, litolojik farklilik-
lar, siireksizlikler, su, iklim, dayanim, bitki ve insan etkisi gibi ¢esitli faktdrler tarafindan kont-
rol edilmektedir. Bazen, yerel faktorler magaralarin evriminde ve i¢ yapilarinin olusumunda
daha fazla etkili olmaktadir.

Bu ¢aligmada, Mugla’da yiizeylenen, Ust Miyosen-Pliyosen yash Yatagan Formasyonuna
ait kirintili kayaglar icindeki magara olusumlar incelenmistir. Olgiilii stratigrafik kesitlerde
magara boyutlart ve yerleri kaydedilmistir. Arazi ¢alismalar sirasinda, siireksizlik dlgtimleri,
yeralt1 suyu gozlemleri, kaynak ve akarsu debi 6l¢timleri, Schmidt Cekici ile yerinde dayanim
testi ve ornek derlenmesi yapilmistir. Laboratuvarda, kuru ve doygun yogunluk, suda dagil-
maya karst dayanim ve nokta yiik dayanim indeksi gibi kayacin fiziko-mekanik 6zellikleri
belirlenmistir. Yatagan Formasyonu, Asar Tepe ve Damlam Deresi olmak iizere iki bolgede
magara olusumlari icermektedir. Boyutlari oldukca degisken olan magaralarda, derinlik: 1.47-
9.71 m, genislik: 2.24-19.36 m, yiikseklik:1.38-27 m arasindadir. Tabakalanmaya ek olarak,
dort farkli eklem seti camurtasi ve ¢amurlu konglomera ardalanmalarini etkilemistir. Camur-
tast seviyeleri (kumlu ¢amurtasi, diisiik plastisiteli kil, kumlu kil, USCS) yumusak - ¢ok yu-
musak kaya 6zelligine sahipken, konglomeralar orta - sert kaya sinifinda olup suda dagilmaya
kars1 dayanimi orta, orta - yiiksek smifindadir. Damlam Deresi bdlgesinde bitki kokleri, ana
ve kilcal kok damarlari yoluyla su dolasim yollart seklinde rol oynamaktadirlar. Su, ¢amur-
tagini ve konglomeralarin ¢amurlu matriksini dayanim farkliliklarina bagli olarak yumusatip
zayiflatmistir, sonrasinda parcalanan malzemeler yikanip tasinmistir. Bu gevsek malzemenin
uzaklastirilmasindan sonra, magara gelismeye baslamaktadir. Damlam Deresi bolgesinde,
kokler ayrica sarkit, akmatasi ve traverten olusumuna yol agmaktadir. Magaralarin biiylimesi
ve lizerindeki 6rtii kalinliginin incelmesi sonucu gelisebilecek olast magara ¢okmeleri, Asar
Tepe bolgesinde insan hayatini ve evlerini tehdit etmektedir. Bu durum Damlam Deresi bolge-
sindeki magaralarinda ise 6zel i¢ yapilarin yok olmasina neden olabilecektir. Bu nedenle, bu
bolgelerde magaralarin siirekli izlenmesi, korunmasi ve ek tedbirlerin alinmasi gerekmektedir.

Anahtar Kelimeler: Magara, konglomera, camurtasi, Yatagan Formasyonu, Mugla, GB Tiir-
kiye

177



71. Tiirkiye Jeoloji Kurultay: 23-27 Nisan/April 2018 71* Geological Congress of Turkey

CAVE FORMATIONS IN YATAGAN FORMATION (UPPER
MIOCENE-PLIOCENE) CLASTIC ROCKS, MUGLA, SW TURKEY

Mutlu Zeybek®, Murat Giil°, Fikret Kacaroglu‘, Ergun Karacan®, Ahmet Ozbek?

“Mugla Sitki Kogman University, Department of Geological Engineering, 48100 Kotekli-
Mentese, Mugla / Turkey

b Kahramanmaras Sutcu Imam University, Department of Geological Engineering,
Kahramanmaras / Turkey

(muratgul@mu.edu.tr)

ABSTRACT

Cave occurrences and/or karstification can be observed in soluble rocks including carbonates
and carbonate clast bearing clastic rocks with various size. Their evolution is controlled by
the several different factors including, lithological differences, discontinuities, water, climate,
strength, vegetation and human impact. Sometimes local factors come forward in their evolu-
tion and formation of internal cave structures.

This study was related to cave formation in Upper Miocene-Pliocene clastic rocks of the
Yatagan Formation that crop out in Mugla. Cave dimensions and location were recorded in
measured stratigraphic sections. Discontinuity measurements, groundwater observation, dis-
charge measurements of spring and stream, in-situ strength test by Schmidt Hammer and sam-
ple collections were done during the field study. Dry and saturated density, slake durability
and point load index test were performed in laboratory for determining the physico-mechani-
cal properties of rocks. Two regions of the Yatagan Formation, namely Asar Hill and Damlam
Stream, contain cave occurrences. Their size is highly variable; depth: 1.47-9.71 m, width:
2.24-19.36 m, heigth:1.38-27 m. In addition to the bedding, four different joint sets affected
the mudstone and muddy conglomerate alternations. Mudstone levels (sandy mudstone, low
plasticity clay, sandy clay according to USCS) are in soft to very soft rock characteristic, while
conglomerate is moderate to hard rock class with medium to medium high class slake dura-
bility. Vegetation roots act as a water circulation path via main and capillary vessel in Dam-
lam Stream region. Water have weaken-softened mudstone and muddy matrix of conglomerate
depend on strength differences of lithology, then washed-transported disintegrated materials.
After the removal of those loose materials, cave development starts. In Damlam Stream region,
root may also lead to stalactites, flowstone and travertine formation. Possible collapse of
caves depends on enlarging of cave and decreasing of overburden thickness threat to people
and property in Asar Hill and may destruct the internal structures of caves in Damlam Stream
region. Thus, continuous monitoring and protection of caves and additional precautions have
to be taken in these regions.
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