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Preface

For the first—almost—three decades of Turkish caving, there were only two speleology
organizations in Turkey: Cave Research Association (MAD) established by Dr. Temucin
Aygen in 1964 and Bogazici University Speleological Society (BUMAK) established in 1973.

On the other hand, during those dates, speleology was accepted as both a sport and a
discipline all around the world for a long time. Apart from the works and studies carried out in
other countries, even in Turkey, there were numerous speleological and biospeleological
researches carried out by foreigners years ago or ongoing on those dates. Various foreign
explorers and academicians had already published numerous articles and even books about the
caves of Turkey.

After all these years, the number of speleological associations in Turkey has reached 18
today and numerous different associations, including the governmental organizations, are
actively caving. In the preface of proceedings of the 1. National Speleology Symposium in
1990, Prof. Mustafa Aktar had stated that “Speleology, by extending to numerous areas such
as sport, art, and tourism during its development process which started with science has
achieved a cultural structure. And in Turkey, the number of people involved in this area as a
profession or as an amateur interest has increased and organizations have emerged.”

Indeed, with the efforts of all these new associations and organizations, over the years,
hundreds of new caves have been explored and researched. Not only with the newly explored
caves, but also with the new branches of the previously explored caves, the lengths and depths
of the caves constantly change each year. Even during the writing phase of this book, we have
witnessed the change of the list of the longest and deepest caves.

Independent from all these explorations performed, numerous different scientific studies are
being carried out in recent years related to the caves of Turkey. The works and studies in the
areas of cave biology and paleoclimatology, which have gained a huge acceleration especially
in recent years, are a sign of the bright and promising future of the scientific cave studies in
Turkey. Various researches are being carried out in recent years regarding these issues, and
numerous articles have been published. Likewise, in the area of cave archaeology, rather than
old-style rough researches, precise scientific works and studies are being carried out. Due to
the rapidly developing new techniques, not only in the archaeological excavations but also in
the dating and DNA tests, striking results are being achieved.

This book explains the geology, hydrogeology, and exploration stories of 45 caves of
Turkey, chosen among the thousands of caves explored and researched until now. Addi-
tionally, the findings of 20 caves chosen among 90 archaeological caves researched or
excavated until now are explained in a separate chapter.

However, as explained comprehensively in Chap. 4 of this book, the karstic area of Turkey
is larger than the total area of numerous countries and for a country with such a large karstic
area, neither the number of the speleological associations existing today, nor the number of
explorations and scientific works carried out is sufficient. This country, which has tens of
thousands of unexplored caves, requires a significant acceleration in the areas of both scientific
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and sportive cave explorations and cave archaeology and more importantly needs academic
organizations to carry out karst and cave works and studies.

We wish that this book enlightens the immensity of the work required to be carried out and
hope that it will form a basis for the new researches.

Istanbul, Turkey Ali Yamag
Eric Gilli

Ezgi Tok

Koray Tork
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Speleology in Turkey

Abstract

Excluding individual studies of some researchers, spele-
ological researches in Turkey started very late, in the
1960s, and they were largely conducted by foreign cavers
until a very recent date, the 1980s. In this period and after,
numerous caves were found in the Taurus Mountains
through the explorations by foreign cavers. The current
state of Turkish caving that accelerated only after the
1980s is not enough for a country with such a large
karstic area. There are only 18 caving organizations in
Turkey, and they generally work without a long-term plan
and can not conduct full regional surveys. Despite these
negative facts, about 3000 caves were researched and
surveyed in the past 40-50 years.

1.1 Precursors

The first known cave research in Turkey is conducted by
Dr. Abdullah Bey in Yarimburgaz Cave, near istanbul. He was
born in Vienna in 1801 as Karl Eduard Hammerschmidt. As a
multidisciplinary intellectual, Hammerschmidt was an Austrian
geologist, entomologist, and physician. After getting his law
degree from the University of Vienna in 1827, he studied
medicine with an emphasis on anesthesiology. He became a
medical doctor in 1837 and worked both as a zoology teacher
and a surgeon at the University of Vienna (Fig. 1.1).

He joined the uprising also known as the Vienna Revo-
lution in 1848. After the suppression of the uprising, he
entered Turkey along with other revolutionaries from Hun-
gary and was employed as a teacher of medicine, zoology,
and mineralogy in the medical school of Istanbul. When
Austria demanded Turkey to deport him, he was transferred
to Damascus where he worked as a hospital physician. In
this term of his life, Hammerschmidt converted to Islam and

took on the name “Abdullah Bey.” He served in the Turkish
army during the Crimean War.

In 1862, he joined the faculty of medicine in Istanbul,
teaching geology, mineralogy, and zoology. He founded the
Natural History Museum of the Imperial Medical School of
Constantinople, with many fossils he gathered around Istan-
bul over many years. One of the new species found among
these fossils was given the name “Cryphaeus abdullahi.” He
was among the founders of the Turkish Red Crescent. He died
in 1874 in Istanbul. In his short article, “Die Umgebung des
See’s Kiitchiicktschekmetché in Rumelien” which was pub-
lished in the 12. issue of “Verhandlungen der k.k. Geologis-
chen Reichsanstalt,” Abdullah Bey explains the examinations
he performed in Yarimburgaz Cave near Istanbul. In his
article, Abdullah Bey, who found the Yarimburgaz Cave
while performing geological research in the area, explains the
chambers, the steps, the structure resembling an altar stone,
and the arched cells carved in the rocks found at the cave
entrance. He roughly gives the measurements of this area and
writes about thinking of this place to be a living quarter or a
secret meeting place for people in ages past. Walking a few
hundred steps in the main gallery, Abdullah Bey explains the
speleothems he encounters in detail (Bey, 1869).

Three years after the publication of this first article of his,
Abdullah Bey’s second article named “Etudes Géologiques
sur les Environs de Constantinople. Yarym-Bourgas,
Macri-Keuy, Sary-Keuy” was published in Gazette Médicale
d’Orient. This second article is quite different from the pre-
vious one and almost completely focuses on geology. He
writes about having visited the Yarimburgaz Cave again
during the three years between his articles and notes having
traveled 250 m into the cave taking measurements and
examining rock formations, even though he could not have
reached the end of the cave. He writes that the area was
composed of Miocene old limestone and he lists and names the
fossils he finds in the area. He explains some of these fossils he

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2021 1
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Fig. 1.1 Karl Hammerschmidt, lithograph by Josef Kriehuber, 1836

encounters like Congeria subglobosa, Congeria cordiformis,
and Pectunculus fichteli more in detail (Bey, 1872).

Rabius Bousquet’s article “Les Grottes de Yarim-
Bourgas,” which was published in the Echos d’Orient
journal in 1901, is an unexpectedly incompetent expedition
report considering its name. In the two-page article, he tells
about points of interest between Istanbul and the Yar-
mmburgaz Cave, gives a general description of the upper
entrance of the cave but almost completely skips progressing
in the main gallery (Bousquet, 1901). The French caver E.A.
Martel came to Turkey in 1910 and visited few caves near
Konya, Sille, and Ankara (Martel, 1911).

In his Turkish article called “How to Survey a Cave and a
Visit to Yarimburgaz Cave” published in 1918 in the journal
Tedrisat Mecmuasi, Harun Resit Kocacan explains in detail
how a cave should be examined scientifically. Although he
reached the end of the Yarimburgaz Cave, a map for the cave
could not have been drawn (Kocacan, 1918).

While different researchers were trying to examine the
Yarimburgaz Cave, two archaeologists started much more
serious and scientific cave research in southern Anatolia,
Antalya. As one of the losing parties of World War I, the
Ottoman Empire signed the Armistice of Mudros in 1918.
Parallel to this agreement, the Italian army occupied south-
ern Anatolia and Antalya in 1919. Italian archaeologists who
arrived in the area with the army had explored and resear-
ched many ancient settlements until the end of the occupa-
tion in 1921. Being different from archaeologist Vittorio

Viale’s archaeological excavation in Gurma Cave (Viale,
1925-26), Giuseppe Moretti’s research in Kocain Cave can
be considered both an extensive cave exploration and a
survey. Moretti, who conducted an ancient city research
north of Antalya around Camili Village, was told that there
were no ruins in the vicinity when he reached the area. On
the other hand, Ahmet Aga, who lived alone in a valley
northeast of Camili Village as a woodcutter, mentioned
Moretti about a huge cave found in the mountains with
writings in it. Spending the night in the area over this
information, Moretti and his team reached Kocain on July
30, 1919. After a rough examination, Moretti understood
that this research would take long and returned, to come
back to Kocain again on September 5, 1919 (Fig. 1.2).
Professor Azeglio Berretti from the Museum of Rome also
attended this second expedition. Having measured the cave,
Moretti writes in his article “In Daghinda Quogia In, La
Grande Caverna nella Montagna delle Caverne” which was
published in “Annuario del la Reale Scuola Archeologica di
Atene” in 1924, that the cave entrance is 60 meters wide and
15 meters high. He specifies that the width of the cave
changes between 50 and 60 m and height was around 25 m
throughout the gallery. As the measurements taken from the
hall start to get wider at the end of the gallery, the error rate
increases a little bit more. Not being able to see the ceiling
from that point on, Moretti could not comment on the height
and only writes that it has “very unusual dimensions.” He
measures the diameter of the column, which resides behind
the hill 150 meters farther from the point where the cave
rotates toward the south, to be 12—-13 m. Moretti draws the
cistern and the inscriptions found inside the cave and also
takes many pictures. The Kocain map published in his article
is the very first cave map drawn in Anatolia. Even though
there are differences between Moretti’s map and other

Fig. 1.2 Kocain Cave from the first chamber toward the entrance.
Dated 1919, this is possibly one of the earliest photographs of a cave in
Turkey (Moretti, 1923-1924)
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Fig. 1.3 Map of Kocain Cave (Moretti, 1923-1924)

Kocain maps drawn later, it is admirable in terms of the
applied technique and delicacy (Fig. 1.3) (Moretti, 1923—
1924).

Following Moretti’s Kocain Cave map, ongoing research
since 1869 on Yarimburgaz Cave also reaches a happy
conclusion. Professor Raymond Hovasse publishes an
extensive article about this cave and draws a map of it in
1927 (Fig. 1.4). Born in France in 1895, Hovasse concluded
his education in 1919 which was disrupted by World War 1
and started to work in Sorbonne University Histology Lab-
oratory the following year. With an invitation from foreign
affairs ministry, he started giving zoology lectures in Istan-
bul University Science Faculty and continued his lectures
until leaving the country in 1932. During his time in Istan-
bul, Hovasse established the Baltaliman1 Zoology Station
and published nine different articles (Kadioglu, 2003). His
first published article “Yarimburgaz Magaras1 (La Grotte de
Yarim Bourgas)” was published in Istanbul University Sci-
ence Faculty Journal in 1927. In this systematical research
he conducted with Prof. René Jeannel, he measured, drew,
and took pictures of every formation carved inside the rocks
found within the upper cave (Fig. 1.5). He made a thorough
geological and hydrogeological examination of the cave and
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Fig. 1.4 Map of Yarimburgaz Cave (Hovasse, 1927)

Fig. 1.5 Detailed plan of the first two chambers of Yarimburgaz Cave
showing the apsis of the church and niches carved from the main rock
(Hovasse, 1927)

realized that the underground creek flowing through the cave
went further down in time and carved the Yarimburgaz
Cave, shaping it into a vadose state. The most important part
of this 26-page article is about the life forms inside the cave,
which is Jeannel’s area of expertise. He explains 17 different
life forms he encountered, one by one and in detail. Among
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these, there are two different types of bats. Other than these
two different types he identified as Rhinolophus Ferrume-
quinum and Miniopterus Schraibersi Mapfre, he found 15
different types of insects. Among these, especially two types
of troglobites, Glomeridae and Collembola stand out the
most (Hovasse, 1927) .

As far as we know, after this thorough study of Hovasse,
there had not been such extensive speleological research in
Turkey for many years. After the aforementioned Yarimburgaz
Cave map, the third cave map to be drawn in Turkey is Hans
Henning von der Osten’s simple sketch of a cave explored near
Erzincan—Kemaliye in 1927 (Von der Osten, 1929).

All the speleological explorations conducted in Turkey
after the 1920s play second string to “cave archaeology”
mentioned in Chap. 2 and “biospeleology” mentioned in
Chap. 3. Archaeologists conducting researches in caves had
done some cave surveys in this period, but these studies are
far from including any geological and geomorphological
data. The same problem is also encountered in biospeleo-
logical researches. Even though Sevket Aziz Kansu’s
assistant archaeologist Kilic Kokten examined and drew
maps during the Indnii Caves archaeological excavations
that began in 1938, these studies could not go further than
being a tool for these excavations (Kansu, 1939).

In a contemporary sense, speleological studies in Turkey
began with Temugin Aygen (1921-2003). Aygen is con-
sidered to be the founder of Turkish speleology in both a
scientific and a sportive sense, as he transformed cave sports
and studies to be understood as teamwork (Fig. 1.6). MAD,
which he founded and became the founding president of, is
the first cave association in Turkey (Altay, 2007). Aygen
traveled around Anatolia for almost 50 years and displayed
an amazing work in terms of registering and protecting
hundreds of caves he explored during that time. Aside from
the fact that he explored many of the most important and
well-known caves in Turkey, many caves started being
protected and five different areas have “national park” status
thanks to him (Aygen, 1988).

As a graduate of the University of Geneva, Faculty of
Geology, Aygen got his doctorate from the University of
Istanbul Faculty of Geology in 1951 and started working as
a geologist in MTA the same year. From 1952 and onward,
he conducted researches in various regions of Turkey on
water distribution of karstic areas and the productivity of
hydroelectricity plants. He started taking an interest in caves
during these researches. He went to France and Sweden to
examine hydroelectricity plants and hydrogeology in 1958
and explored his interest in cave sciences even further,
contacting speleology organizations in these countries. He
published his first book on caves in Turkey and caves of the
world, the following year (Aygen, 1959). This is the first
book in the field of speleology in Turkey, and it describes

Fig. 1.6 Temucin Aygen in Narlikuyu Cave (Aygen, 1984)

caves like Maraspoli Cave, Karagdl Sinkhole, and Damlatas
Cave which were explored and surveyed by Aygen.

Other than this work, Aygen had six published books, 92
articles, and 11 presentations in various international con-
ferences (Erdem, 2013). Following the establishment of
MAD in 1964, Temucin Aygen invited French cavers to
Turkey and together they explored hundreds of caves
throughout many different regions of Anatolia since 1965.

1.2 Collaboration with European
Associations

In the period following the establishment of MAD in 1964,
Temugin Aygen contacts foreign cavers and scholars for
Turkey’s speleological opportunities to be researched as
scientifically as possible. It is highly possible that both
studying in Switzerland and the insufficiencies he detected
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during his 10 years of studying caves in Turkey led him to
decide to work with foreigners.

The first serious contact with foreign science people was
made at the International Conference of Speleology and
Karstology which was organized in Istanbul between the
24th and 26th of September 1964. Over 20 globally
well-known foreign scholars on the field of speleology like
Norbert Casteret, Paul Fenelon, Joseph Newell Jennings,
Claude Drogue, Claude Pommier, and Kuchta Gijula atten-
ded this conference. After the three-day conference, atten-
dees took a field trip across Anatolia through Ankara,
Konya, Mersin, Antalya, Burdur, Izmir, and Bursa for
2 weeks. Thus, they had the opportunity to investigate the
principal karstic phenomena of Turkey: Konya dolines,
travertines of Yerkoprii and Antalya, caves of Mersin region,
vauclusian springs of Manavgat. The interest of these
occurrences of Anatolian karst is unquestionable; in addition
to the scientific problems they pose, they represent a great
economic value either as tourist centers or as producers of
electric energy and sources of water for irrigation (Fenelon,
1968).

On the other hand, again with the invitation of Temucin
Aygen, foreign cavers came to Turkey and began their cave
studies in 1965. Three different SCP member teams resear-
ched the vicinity around Konya—Antalya—Beysehir. In this
first research, previously known caves such as Maraspoli,
Yerkoprii, Insuyu, and Cennet—Cehennem were examined
and surveyed again. Some of the answers to Aygen’s cave
survey forms, which were previously sent to villages, were
analyzed in this same study. This led to the discovery of
Pimnargézii Cave and mapping of two large caves: Yalan
Diinya and Toy Islam (Couderc, Pelon, & Conrau, 1965).
The team which came the following year started studying the
caves and aquifers around Manavgat Gorge, which com-
pletely consists of limestone, for the construction of the
Oymapmar Dam. Dumanli Spring, which resides on the
eastern shore of this gorge, was submerged under the dam
lake waters after the construction and has an outflow of
50 m*/s in the high season. It was tried to be reached from
the caves above Dumanli and some other aquifers. The
challenging Altinbesik Cave, which resides west of the
Manavgat River, was discovered and surveyed the same year
(C. Chabert, 1966). Altinbesik Cave was re-surveyed and
remapped three times more in the following years. French
cavers’ studies with Temucin Aygen around Antalya—
Manavgat River continued in 1967. Diiden, Kelebekli,
Giivercin, Koyungdbedi, Cayironii, and several other caves
were explored and surveyed. Michel Bakalowicz’s hydro-
geological research around Manavgat at that time would
later be his Ph.D. thesis (Bakalowicz, 1967; C. Chabert,
1967). 1968 and 1969 were the years SCP worked in both
Manavgat Region and Pimargozii Cave. Pinargdzii Cave’s
research was still under progress in 1968. The cave had

reached 1800 m in length and +30 m of height. Many other
caves like Zindan, Tinaztepe, Degirmenlik, and Diidencik
were also surveyed. Among these, with a depth of =330 m,
Diidencik Sinkhole was the deepest cave in Turkey for
30 years until the beginning of the Cukurpmnar Sinkhole
research in 1989 (Bakalowicz, 1968).

French cavers discovered, surveyed, mapped, and pub-
lished 74 caves in the first five years they worked in Turkey.
More importantly, they found big and important caves like
Pimarg6zii, Tinaztepe, and Altinbesik and they conducted
geological and hydrogeological studies in detail in the
Mid-Taurus Range.

Spanish cavers went through Ayvaini Cave from end to
end and drew a rough map of this phreatic traverse cave in
1970 (Fig. 1.7) (Agnoletti, Baldieri, Fiorentini, & Ortensi,
1970). A highly detailed map of this cave would be drawn by
Claude Chabert many years later. SCP, CMN and English
cavers reached 3220 m in length and +190 m of height in
Pinargozii Cave in a joint venture in the same year. The heat in
the cave was 10.5 °C, and water had a temperature of 6 °C in
August 1970. It had countless waterfalls to be climbed and 3
siphons which were required to be dived in (Fig. 1.8). It had
become so hard for the French team to work in the Pinargdzii
Cave, and they started searching for a sinkhole on Dedegdl
Mountain to reach the cave from above. In this first year of the
work, which would take many more years, 8 different sink-
holes were found and examined but it was understood that
none of them had a connection to the Pinargézii Cave.

Explorations around the Manavgat Gorge were under
progress the same year; Yedi Miyarlar aquifers were being
studied, and Susuz Cave, which was discovered the previous
year, was explored (Bakalowicz, 1970; C. Chabert, 1970) .
Two different highly crowded teams which consisted of
French and English cavers reached 5275 m in length and
+248 m of height in Pmargozii Cave at the end of their
studies in 1971 and 1972. The cave was not completely
studied, but the survey which began in 1965 was finalized
after seven years, in 1972. The ongoing search for a con-
nection on Dedegdl Mountain was left without a result, even
though five other sinkholes were found. Other than Pmar-
gozii Cave, 23 caves were studied and 14 caves were map-
ped during these years. Important caves like Susuz Cave,
Eskiyoriik Cave, Ferzine Cave, and Golciik Sinkhole were
among these (C. Chabert, 1972a, 1972b) . A total of 131
caves were discovered and explored by French cavers
between 1965 and 1972.

Previously found 25 caves, some of which were not
completely examined, were surveyed in 1973. Among these,
the survey and mapping of Kayaagil Doline, which is the
biggest doline in Turkey, and Felengi Cave, are important.
Kayaagil Doline is a huge collapsed doline, which has
500 m on its long edge and —160 m of depth, with a forest
at its ground (Dobrilla, 1977). SCP and CMN continued
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Fig. 1.7 First traverse of Ayvaini Cave (Agnoletti et al., 1970)

studies in the Dedegdl Mountain and Manavgat River Basin
in 1974 (C. Chabert, 1975) and further investigations on the
west block of Manavgat River in 1976. Kembos and Eynif
poljes, and sinkholes around the vicinity were measured and
mapped. Fifteen different caves were studied in 1976, and
the most important activity of this season was the discovery
and measurement of Tilkiler Cave (Fig. 1.9). It was mea-
sured to be 2755 m on this first survey of the cave
(C. Chabert, 1976). On Temucgin Aygen’s call, SCP and
CMN go to Black Sea Region in 1977 to research caves that
Aygen discovered with English cavers between 1975 and
1976. There were nine caves around Zonguldak which were
previously known but not surveyed. Among them were long
caves previously known and entered by Spanish cavers
(Masriera & Martorell, 1971) and Aygen: like Gokgol,
Cumayani, Kizilelma, and Iliksu caves. Along with some
other small caves, Cumayan Cave’s first survey and map-
ping were conducted on this study (C. Chabert, 1977). After
this research in the Black Sea Region, they returned to the
Taurus Mountains. Over 20 sinkholes and caves were dis-
covered and surveyed in Avason and Sevinc districts. New
caves were found in Manavgat—-Oymapinar Dam area, and
studies in Tilkiler Cave were continued. After measuring,
this cave was revealed to be 4845 m and became Turkey’s

Fig. 1.8 In front of the first waterfall at Pinarg6zii Cave during the
fourth year of exploration, 1970 (Photograph C. Chabert)

longest mapped cave. Another interesting activity of the
same year was French cavers’ re-survey of the Kocain Cave
even though it is not in the same region. This enormous
chamber researched by Temugin Aygen in 1972 is measured
and mapped again 55 years after Moretti. It can be said that
the year of 1977 is the most successful one of the 12 years
for SCP members and other French cavers since they began
research in Turkey in 1965, not in the numeric sense but the
aspect of productivity (C. Chabert, Callot, Chabert, & Gilli,
1978). The following year 5585 m was reached in the
Tilkiler Cave, and it became one of the longest conglomerate
caves of the world. Furthermore, some small sinkholes like
Akpinar, Tefekli, Erkibet, and newly found caves around the
Manavgat River were surveyed and mapped. The total of
caves researched in 1978 was 15 (J. Chabert, 1979; Gilli,
1979). Trent Polytechnic Speleological Society working in
the Black Sea Region surveyed and mapped the Kizilelma
Cave found in Zonguldak; total length of the cave was
6250 m, and a possible connection with Cumayan1 Cave had
been found. 2970-m-long Gokgol Cave, 2725-m-long Bulak
Mencilis Cave, and 1085-m-long Cumayan1 Cave were also
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Fig. 1.9 Big Lake of Tilkiler Cave, 1976 (Photograph E. Gilli)

surveyed in this work of Trent Polytechnic (Watkins, 1980).
These four caves were re-surveyed and remapped, and new
branches of them had been found in the following years.
French cavers surveyed over 1000 m more in Tilkiler Cave
in 1979, and it became the second-longest conglomerate
cave of the world with a total length of 6600 m. The same
year, two sinkholes were discovered in Siileymaniye Village
near Akseki. The research on these two sinkholes named
Sakaltutan no. 1 and no. 2, which are very close to each
other, would be completed the following year (Fig. 1.10). As
an interesting coincidence, Sakaltutan Sinkhole no. 1 is -
303 m and Sakaltutan Sinkhole no. 2 is =302 m. Following
the Diidencik Sinkhole, these two sinkholes then became the
second and third deepest caves in Turkey (J. Chabert, 1980).
The article “Les Plus Grandes Cavités Turques” written by
Claude Chabert, which was published in 1981 in Grottes et
Gouffres, includes a list of longest and deepest caves
explored in Turkey until 1980 (C. Chabert, 1981). Of the 13
longest caves on the list, six were explored by French, five
were explored by English, and two were explored by
Spanish and BUMAK cavers, respectively. The longest cave

Fig. 1.10 Sakaltutan 1 Cave, 1979 (Photograph E. Gilli)

on the list was Tilkiler Cave with a total length of 6600 m.
With its newfound branch, Tilkiler Cave’s length reached
6818 m, and it is the third-longest cave on the list of longest
caves of Turkey today. There are 25 caves on Chabert’s
deepest cave list of 1980; four of them were explored by
English, two of them were explored by BUMAK, one of
them was explored by Spanish, and the rest of them were
explored by French cavers. The deepest cave on this list was
the Diidencik Sinkhole with the depth of —330 m, which
now became the 21st deepest cave after 40 years in between.

1.3 Turkish Caving

MAD is the first speleological society of Turkey, which was
established by Temugin Aygen in Ankara in 1964. The
society, which in its first 15 years following its establish-
ment could not get the chance to make speleological research
independently and increase the number of its members
mainly because of Aygen’s collaboration with foreign and
especially SCP member cavers, improved drastically in the
1980s. The establishment, which got stronger with the
addition of its new members after 1985, announces its
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studies through the MAD Bulletin, which published 16
issues until today since 1987. Even if we exclude the studies
it conducted with foreign organizations between 1964 and
1987, MAD has surveyed and mapped 167 caves since 1987.
These include deep and important caves like Subatagi
Sinkhole (—643 m), Siitlik Sinkhole (—640 m), Diidenagzi
Sinkhole (—612 m), and Kocadag Sinkhole (—458 m). Their
explorations on Yaylacik Cave System, which is found in
Mid-Taurus Mountains and connected to two different
sinkholes, continue. With its 5929 m length and —595 m
depth, this cave is one of the biggest cave systems in Turkey.
The establishment mainly works in Bursa and Kiitahya
provinces and Mid-Taurus Range.

During the 2nd National Speleology Symposium orga-
nized in 1994, MAD ushered in the establishment of the
Speleological Federation of Turkey (TMF) and led the way
to the establishment of a rescue team within the constitution
of this federation. Beginning with the year 2000, MAD
organizes rescue training and the annual joint training that all
the speleological associations active in Turkey could attend.
With the four different cave documentaries it shot to be
shown on Turkish National TV channels, MAD also sup-
ported the establishment of new university speleological
clubs in recent years.

BUMAK, which was established in 1973, nine years after
MAD, is the first university cave club in Turkey. Activities
of the club, which were limited to caves around Istanbul in
the years following its establishment, began to spread to
Turkey with the explorations in the Taurus Mountains in
1976 and Bulak Mencilis Cave in 1977. Its activities
accelerated with the very first crossing of the Ayvaini Cave
in 1978, discovery and publishing of the 3150-m-long
Dupnisa Cave (Atalay & Ulkiimen, 1980) and the discovery
of 10 new caves during the preliminary survey in Antalya—
Akseki—Cimiyayla. During the Cimiyayla Expedition con-
ducted with the Imperial College Caving Club in 1979,
BUMAK cavers used Single Rope Technique (SRT) for the
first time and completed the survey of 25 caves (Fig. 1.11)
(Yamac, Aktar, & Atalay, 1980).

Beginning in 1980, BUMAK started block research in
Kastamonu Province. Over 20 deep and long caves were
explored in this area within three years. Explorations in
Mugla, Izmir, and Bursa provinces were also being con-
ducted around the same time. Report of a deep cave within
the Taurus Mountains in 1989 led to BUMAK s exploration
of —1192-m-deep Cukurpinar Sinkhole and —1429-m-deep
Peynirlikonii Sinkhole. After the conclusion of the explo-
rations on these two sinkholes, BUMAK directed its surveys
on the uninvestigated parts of the Taseli Plateau. Over 20
caves were found, surveyed, and mapped on the research
conducted north of Gazipaga (Yamac, 2003).
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Fig. 1.11 Diinekdibi Pit (=197 m), 1979 (Photograph A. Yamag)

Organizing the 1st National Speleology Symposium in
1990 in Istanbul, BUMAK created an opportunity for
Turkish cavers to truly meet each other for the first time and
laid the groundwork for TMF, which would be established
four years after this date. Society continues its work in many
different regions of Turkey. Examining BUMAK’s journal
called Delta, which published eight issues until today, it can
be seen that they had surveyed and mapped 101 caves in the
16 years between 1978 and 1994 and this number increased
to 152 in the second 16 years between 1995 and 2011. On
the other hand, they worked in four regions in the first
16 years and this number increased to eight later on.
BUMAK has eight caves within the deepest 25 caves and six
caves within the longest 25 caves of Turkey. The biggest
structural problem BUMAK has is the graduation of its
members from the university within four years and their
departure from the club. To present a solution to this prob-
lem, old members who wanted to continue as cavers estab-
lished BUMAD in 2007.

Cave Exploration Unit established within the constitution
of the General Directorate of Mineral Research and Explo-
ration (MTA) in 1978 is the third cave organization in
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Turkey. This establishment published 62 reports and
researched over 900 caves in the past 40 years. All the teams
in their studies consist of experts, which makes these reports
scientifically detailed. Compared to other establishments
focusing on speleology in Turkey, which of many are
sportive, MTA’s studies are considered to be the most
important scholarly studies conducted in Turkey. Survey and
mapping of many big caves like Kizilelma, Cumayani,
Gokgol, and Sofular and discovery of the Kuzgun Sinkhole
are among the most important researches of this organiza-
tion. One of the two important problems this unit encounters,
who conducted many block surveys in areas like Bolkar,
Aladag, Siirt, Zonguldak, Manavgat, and Thrace regions, is
not being independent and working according to requests
and directives because of its status as a governmental
organization. In a country like Turkey where studying and
surveying still requires serious procedures, MTA, which has
no obstacle both permission-wise and financially, uses some
of its resources and labor to arrange some caves as show
caves according to demands and cannot be effective in terms
of protection. Another structural problem they encounter is
that they cannot collaborate with any caving clubs or soci-
eties because every member of this division is a government
official. On the other hand, a joint venture as such would
provide for other establishments which have a lack of sci-
entific speleological knowledge.

Following these first three establishments, 15 different
speleological clubs and associations were established in
Turkey since 1978. Even though this quick rise in numbers,
collaborations in recent years caused many establishments
who are active in the same area to work together. One of the
main reasons for these collaborations was the joint activities
organized by TMF where cavers of various clubs got to
know each other and started to collaborate, which lessened
the competition. Furthermore, as in the example of BUMAK
and BUMAD, other universities’ cave club members also
established new societies after their graduations or joined
other societies, causing cavers from different backgrounds to
become closer. It can be said that competition in terms of
exploration continues at some level but it is productive for
Turkish speleology, not harmful.

The establishment of TMF which had begun being
debated over in 1992 and announced with a joint declaration
of MAD and BUMAK during the 2nd National Speleology
Symposium in 1994 in Ankara was accepted by other groups
that attended and started its activities the same year. The
prepared and approved first regulation proposal included
articles on the federation’s definition, purposes, membership
procedures, executive council, working principles, and
missions. Following its establishment, TMF became a
member of the International Union of Speleology (UIS),
European Speleological Federation (FSE), and Balkan
Speleological Union (BSU). Other than the rescue training

that all establishments attend, the federation also organizes
joint caving activities. The Balkan Cavers meeting, which is
organized by BSU in a different Balkan country each year,
was organized by TMF in Turkey twice, gathering hundreds
of cavers from ten different countries and enabling them to
exchange information and perform caving together.

Even though Turkish caving has improved in the past
30 years, various problems appeared with these improve-
ments. “Deep cave enthusiasm” is one of those problems.
Following the discovery of Cukurpinar and Peynirlikonii
sinkholes, which had an important place on the list of
deepest caves of the world in the years they were discovered,
Turkish cavers who especially focus on sportive caving and
young cavers who are members of university clubs started
searching for more deep caves. Besides the facts that long
caves require horizontal bedding and this type of geological
formations are rare in Turkey, the requirement of time for
wide-area explorations, an increased delicacy for long sur-
veys, and more experienced teams to dive into encountered
siphons also make deeper caves more preferable to longer
caves in these types of explorations.

On the other hand, “cave depth record sickness” that
increased over the 1990s ushered by Russian and Ukrainian
cavers and the fact that Turkey has more deep caves instead
of long caves led many foreign and Turkish societies to this
type of cave explorations. These establishments lack the
resources for large field researches, which requires time and
financial support in Turkey, where karstic areas are extre-
mely wide. The requirement of preliminary studies is another
problem encountered while planning for this type of
wide-scale field research. There are not many karst experts in
Turkey who can give scholarly support to cavers that intend
to conduct such field research. Because of the lack of an
institution or an organization that conducts scientific spele-
ology research, some science people hold a monopoly on
this subject. Limited to a few books and articles, scientific
cave and karst studies are far from creating a general context
and helping cavers who want to conduct research.

Under this speleological attitude, instead of focusing on a
particular area and researching that area over a long period,
establishments work disorderly on different areas according
to the arriving news and reports, which is another mistake
being made continuously for many years. This continuing
error combined with insufficient database and reference
usage causes different caver groups to research the same
areas, and thus many caves are being re-explored and
remapped. Fifty-eight caves are detected to have double
maps until now, and some of these are large caves (Yamag,
2013). “Double maps” in this sentence is used as a term, as
some caves have three, four even five different maps. Even if
the database would be used, this problem would continue as
long as field research is made without an extensive bibli-
ography search and previously explored —233-m-deep
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sinkhole named G2 in the Taurus Mountains will undoubt-
edly be re-explored and re-surveyed a few more times.

Interestingly, the final problem is encountered after over-
coming all these problems, and going to the field is socioe-
conomical. Because of rural to urban migration and the decline
of sheep farming in the past 20 years, it caused the almost
complete disappearance of shepherds in Turkey. Cavers used
to be informed about deep caves by local villagers and shep-
herds during explorations in the past. Reconnaissance trips in
mountainous areas became much more time consuming and
difficult without these opportunities.

Considering all these problems, it would be more bene-
ficial for Turkish caving to head toward a method that sees
different teams working together, focusing on a specific area,
examining it step by step with the support of geological and
geomorphological scholars, instead of just evaluating reports
from local people. Joint ventures observed in recent years
are good examples of this type of survey.
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Cave Archaeology in Turkey

Abstract

We have comprehensive reports on archaeological sur-
veys and excavations conducted in a total of about 90
caves in Turkey. There were several more studies
conducted in the 1940s, but the publications of these
researches are uninformative. Even though there are
archaeological excavations conducted in a limited number
of caves during the recent years, the results are striking.
Numerous tools dating back to tens of thousands, even
hundreds of thousands of years were found and important
archaeological explorations were made in not just the
important excavations conducted in long periods that
were explained in Chapter 5, but also in excavations of
smaller scales. Interestingly, no hominid or Neanderthal
skeletal remains were found in almost none of the
aforementioned excavations, except a few small pieces.
These smaller-scale cave excavations that have given
various kinds of findings are explained in this chapter.

2.1 Introduction

In almost every map that shows early human migrations,
there is often one arrow showing a hypothetical route
through Anatolia and Thrace toward Europe. Due to its
location at the junction between the European and Asian
continents, Anatolia is one of the theoretical migration routes
of the hominins that came out of Africa (Dinger, 2016; Otte,
1998). Even though Anatolia is expected to be a bridge
between the early human findings of Europe, Asia, and
Africa due to its location between these continents, this
relation could not be properly searched until now mainly due
to low popularity of Paleolithic archaeology in general and
cave archaeology in particular (Harmankaya, 1997). Today,
researches are executed by a handful of devoted science
people and the limited data we have left many questions

unanswered on Paleolithic culture in Anatolia and early
human migrations between the continents. With those lim-
ited findings, it is impossible to make a connection between
the cave excavations conducted in European, Asian, and
Middle East countries and to come up with a conclusion
about Anatolia’s role in early human migrations. Future cave
excavations in Anatolia may be expected to provide both
solid facts about the Paleolithic Period of the area and new
data on early humans’ migrations toward Europe and Asia.

On the other hand, even the limited number of archaeo-
logical cave surveys and excavations conducted after the
1990s in Turkey, which is known to have thousands of
caves, shows us that the findings in these caves are not just
limited to Paleolithic Period but also reaches to Neolithic
Age, Bronze Age, and even Classical Periods. But, if we
exclude a few scholarly studied caves explained in detail in
Chap. 4 which have classical importance like Zindan and
Kocain, most cave surveys and excavations in Turkey deal
with findings from Paleolithic and Neolithic ages.

However, apart from the artificial caves in Cappadocia,
historical remnants that date back to the Classical Period like
inscriptions, chapels, and churches can be found in many
natural caves and academic surveys on this type of caves are
insufficient. There is not any comprehensive research on
cave churches like Igel-Cennet, Antalya—Gedifi Ini, and
Antakya—St. Pierre. There are neither studies nor articles
about the chapel with an apse and several other structures
carved on the rocks inside the Yarimburgaz Cave.

First archaeological cave surveys of Turkey were carried
out by Italian archaeologists Giuseppe Moretti and Vittorio
Viale around Antalya. In his two different studies, Moretti
copied the inscriptions inside Kocain and Karain caves
(Fig. 2.1) (Moretti, 1923-1924a, 1923-1924b). Even if he
mentioned it as the “Sacred Cave of luvadja,” we know that
this cave is the Karain Cave near to Yagca Village. Moretti
gave detailed information about this cave in his article. In the
study he conducted in a cave found in Gurma Village 20 km
west of Antalya, Viale opened a 2 x 3 m test trench and
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Fig. 2.1 Roman inscription from
the outer wall of Karain Cave
(Moretti, 1923-1924b)
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found Paleolithic and Neolithic microliths and pieces of
pottery in different strata (Viale, 1925-26).

Following these first surveys and excavations, from the
1940s and onward, archaeological cave surveys started to be
organized more often. Following the academic tradition of
that period, almost all of these studies were conducted by
anthropologists, mostly by Sevket Aziz Kansu, Enver Bos-
tanci, and Kilic Kokten. Especially Kokten’s surveys and
excavations conducted until the 1970s all around Turkey led
to the discovery of many cave settlements. On the other
hand, examining their articles and reports, it can be said that
the excavations in this period rather test trenches compared
to cave excavations in the modern sense and their publica-
tions were insufficient and unscientific. From the 1920s and
onward, there have been archaeological surveys and/or
excavations in numerous caves in Turkey (for a compre-
hensive list and bibliography till 1994 ASPRO (Hours et al.,

1994)). Even if these early-period cave excavations are
insufficient in terms of scientific content, the cave excava-
tions conducted in collaboration with international cooper-
ations after 1980, which included applications from different
branches of archaeology, provided remarkable results.
However, the scientificity of these excavations and the
limited number of academic personnel resulted in a very
small number of cave excavations in Turkey in the past
40 years and during the last few years, there are 5 or 6 cave
excavations. Some archaeologists who are interested in cave
archaeology followed the works realized before them and
surveyed mostly in Mediterranean and Marmara regions,
while there are almost no surveys in other regions that are
known to have thousands of caves.

On the other hand, serious developments in the field of
archaeological cave inventory are being monitored in recent
years. The first known inventory study on the archaeological
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evaluation of caves in Turkey was executed in 1951. S.A.
Kansu’s survey at the date, which was sent to all provinces
to detect caves and rock shelters in Turkey, was emphasized
to be unhealthy by Kokten (1952; Taskiran, 2018).
According to this rough inventory results dated back to
1951, there are 3534 artificial and 5952 natural caves in
Turkey. From 1990s and onward, comprehensive cave
inventory surveys started to be conducted in different regions
in Turkey with participation of experts (e.g., Giileg, Ozer,
Sagir, Baykara, & Sahin, 2013; Ozdogan & Karul, 2002;
Taskiran & Kartal, 2004; Yalcinkaya, K&sem, Ozgelik, Erek,
& Kartal, 2000) and all these surveys are being added to The
Archaeological Settlements of Turkey Project database
(www.tayproject.org) through annual updates (Harmankaya
& Tanindi, 1997; Harmankaya, Tanindi, & Ozbasaran,
1997).

Cave paleontology surveys and excavations are com-
pletely left under the shadow of archaeological excavations.
Although some paleontological excavations are being con-
ducted in 7-8 different locations of Turkey today, in cave
excavations it does not go further than the examination of
animal skeleton fragments found. Still, there are some
notable examples like Ursus deningeri and Ursus spelaeus
bones found in Yarimburgaz Cave excavations (Fig. 2.2)
(Arsebiik, 1998).

It is important to make a short explanation about the
“Paleolithic Period” term and its chronology which is fre-
quently used in this and the following chapters. This
archaeological period is examined in three subdivisions:
Lower, Middle, and Upper Paleolithic. The starting date and
subdivision dates of this period are the subject of an ongoing
discussion and differentiate each continent. Especially

Fig. 2.2 Skull of Ursus deningeri from Yarimburgaz Cave (Pho-
tograph G. Arsebiik)

Levant’s Paleolithic chronology is notably different from
that of Europe’s. We prefer taking J. J. Shea’s book “Stone
Tools in the Paleolithic and Neolithic Near East” as a ref-
erence for the table in Fig. 2.3 (Shea, 2013).
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Fig. 2.3 Geological and archaeological timescales, dates, and periods
are adapted from Shea (2013)
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“Paleolithic Period,” the longest period in archaeology,
begins with the first stone tool production of the hominins
and ends with 24,000 Bp. The transition period between the
end of the Paleolithic Period in 24,000 BpP and the start of the
Neolithic Period in 12,200 Bp is named Epipaleolithic
Period. This period, which corresponds to the Mesolithic
Period in European archaeology, is accepted as a transition
period between hunter-gatherer humans and Neolithic
communities.

All the dates in this chapter and onward are given as
Before Present (BP), and these dates are based on C14 tests
made on archaeological layers. On the other hand, in this
type of cave excavations, there may not be any organic
material to make a C14 test on; thus, stone tools found in the
excavations may be dated through their comparison to
similar tools found in other excavations. In situations like
this, findings are roughly dated and referred through their
specific archaeological period. Any date mentioned in this
and following chapters and any date given for these subdi-
visions which are not certain are subject to the dates given in
Fig. 2.3.

Karain, Okiizini, Suluin, Yarimburgaz, and Ugagmh
caves which are archaeologically important due to their
findings and results will be explained in detail in Chap. 4.
Archaeological findings of Kadiini and Kizilin caves are
also mentioned in the same chapter. Some other archae-
ologically significant cave excavations are explained below
(Fig. 2.4).

2.2 Examples of Cave Excavations

Some of the archaeological cave excavations or researches
explained below are rather old but have striking results. On
the other hand, few others are comparatively new, rather
small scale but with important findings.

Fig. 2.4 Locations of 20 cave
excavations mentioned in this
chapter: 1 Beldibi, 2 Belbas,

3 Carkini, 4 Direkli, 5 Diiliik,
6 Gurma, 7 1kiag1211, 8 Incili,

9 Inénii, 10 Kanal, 11 Kapaliin,
12 Kegiler, 13 Kizilin,

14 Kurbanaga, 15 Merdivenli,
16 Tekekdy, 17 Tikali, 18 Wadi
el-Hammam, 19 Yaglak,

20 Yassikaya (Compiled by A.
Yamag, Google Maps)

2.2.1 Beldibi Rock Shelter

This small rock shelter located south of Antalya, 3 km north
of the village of Beldibi, is thought to be used as a temporary
campsite or as a habitation area by Upper Paleolithic, Epi-
paleolithic, and Neolithic hunters. There are paintings on the
back wall of this rock shelter. Excavations here, with an
initial trench by the wall paintings, began in 1959, three
years after the site was discovered by Bostanci (1959).
Excavations were continued in 1960, 1966, and 1967. The
depth of the first trench opened was 4.50 m at the deepest
point. Epipaleolithic and Upper Paleolithic microliths and
chipped stone tools were found at the bottom layer in these
excavations. A pebble painted entirely red with iron oxide
paint, a pierced amulet of sandstone, several seashells, deer
antlers and teeth, and human skull fragments were found in
the Upper Paleolithic Stratum. Another pebble found in
Upper Paleolithic Stratum is also reported to have been
shaped like a human face in profile (Bostanci, 1966). It is not
clear from the publications whether virgin soil has been
reached (for a schematic stratification of the site, see the
table in Bostanci (1967b)). Perhaps the rock shelter’s most
important element is the rock art. While most of the paint-
ings have been made of red iron oxide paint, some have been
engraved. The engravings are of deer figures outlined along
the natural veins of the rock face with a few simple lines.
This antlered animal is portrayed as fleeting with its head
turned back. Bostanci dates this work of art to the Upper
Paleolithic (Bostanci, 1959).

2.2.2 Belbasi Rock Shelter

The site is located 7 km northwest of Beldibi Village, near
Beldibi Rock Shelter. It was discovered in 1959, and E.
Bostanci started excavations the following year. A total of
13 different layers were excavated in a total depth of 160 cm
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with 3 main strata. Stratum 2 yielded microliths and chipped
stone tools, mostly scrapers, flakes, and blade points. The
presence of bone awls implies that other materials have also
been used in the manufacture of tools. The subsistence of the
cave dwellers included mountain goats, deer, and wild pigs.
Besides, partially burned human bones including a mand-
ible, a skull’s frontal bone, and femur fragments were found.
The human bone analysis revealed that the mandible was
originally a female of 18 years old (Bostanci, 1963a). Bos-
tanci believes all the strata date back to the early Epipale-
olithic Period. The microlith industry continues in the 3rd
stratum. There is little distinction in the chipped stone
industry between this stratum and the 2nd stratum above.
This layer yielded long and thin backed blade points, which
is a characteristic of the Upper Paleolithic, along with mi-
croliths (Bostanci, 1962).

2.2.3 Carkini Cave

This cave is located northwest of the city of Antalya and
2 km southwest of the Karain Cave. Kokten opened a small
test trench in the cave in 1957. Despite the lack of detailed
reports on excavations, the stratigraphy has been published.
The uppermost layer in this cave is Chalcolithic and overlays
the Neolithic and Upper Paleolithic layers. The layer
assigned to the Neolithic yielded both dark burnished ware
and ware with linear designs painted in cream color. Sam-
ples of obsidian were also recovered (Kokten, 1958).
Another team, led by I. Yal¢inkaya, I. Kayan, and A.
Minzoni-Deroche, resumed excavations at the site in 1984.
The excavation of the cave and the sifting of Kdkten’s spoil
enabled the remaining artifacts such as chipped stone deb-
itage products and pottery to be collected more carefully.
Yal¢inkaya explains that Kokten had already excavated most
of the cultural deposit. From the remaining artifacts, Yal-
cinkaya believes that the Paleolithic levels at the site fall
between the Middle Paleolithic and the Epipaleolithic. The
re-excavation and sifting of the soil in 1984 provided 215
chipped stone fragments (Yal¢inkaya, 1995).

2.2.4 Direkli Cave

This cave is located near the village of Dongel, 38 km
northwest of the city of Kahramanmaras. K. Kokten dis-
covered it in 1958, and a test trench was opened near the
entrance the following year. The artifacts in this layer are
assigned by Kokten to the end of the Upper Paleolithic.
Some blade knives, drills, scrapers, and cores all made of
flint were found from this layer (Kdkten, 1960). This site’s
faunal remains are very important as well. The teeth and
skeletal fragments of several Upper Paleolithic carnivores

and herbivores including bear, bison, deer, wild pig, and
beaver have been recovered. The second excavation phase
started in 2007 in Direkli Cave by Erek (2009). Excavations
continued in two separate trenches, and a “basin-like” grave
was yielded at the Epipaleolithic level. The filling of the
grave produced a large number of beads made of bone,
stone, marine, and terrestrial shells (Fig. 2.5). No human
remains have been found, however. This level’s C14 date is
12.730 BP. The excavations at the same archaeological level
gave rise to a baked clay figurine of a woman. During
excavations, very esthetically and elaborately made bone
tools were discovered. These bone tools included an eyehole
needle, a ball-headed needle, a bone spear, and a spatula.
The animal bone finds found within the cave mostly
belonged to herbivores. Sheep, goats, antelopes, and boars
are among the roughly observed species (Erek, 2009). The
analysis carried out on Direkli Cave’s faunal remains shows
that the cave was used as a short-term logistics camp to hunt
wild goats (Capra aegagrus) which lived during the Late
Epipaleolithic Period. The fact is that the low density of the
remains and the seasonal occupation data indicate that the
Epipaleolithic hunter-gatherers were highly mobile.

2.2.5 Diiliikk Cave

This cave site is 11 km north of the city of Gaziantep
(Fig. 2.6). Even though it was renown for a long time within
the science world, this cave was first researched and began to
be excavated in 1971 by E.Y. Bostanci. The cave is 84 m
long and 24 m deep. In the 2-m-thick deposit that was
excavated, bedrock was not reached. Paleolithic material
was found only in one corner of the cave (Fig. 2.7). Bostanci
mentions that he found examples of Upper Paleolithic blade
technology. Also on the terrace near the entrance of the cave,
he found a large, 18.4-cm-long biface axe (Bostanci, 1963b,
1975). The two Mithraea found within Diilikk Cave that
belonged to Mithra culture are dated between first century
BC and third century AD. These two Mithraea found within
the cave side by side share the same entrance but harbor two
different cult pictures. There are no other Mithra cult areas
that carry these features within all the Roman Empire. Even
though being highly deformed, known from other findings
gathered from other corners of the empire, the scene of
Mithra kneeling on the moon bull and killing it by slicing its
throat can be seen on these cult glyphs. The blood flowing
from the bull’s throat means a new life. Other animals in this
legend like scorpion, snake, and dog can be seen despite the
late period deformations. The scene is framed with the
torch-bearers: Cautes and Cautopates. The top part of the
glyph is shaped with an arch. Sun god Sol and moon god
Luna reside at the top two corners. On the glyph at the first
cult cave, Mithra’s head had been shattered and a cross had
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Fig. 2.5 Direkli Cave
(Photograph 1. Demir)

Fig. 2.6 Diiliik Cave (Photograph S. Savcili)

been carved instead of it (Schiitte-Maischatz & Winter,
2001; Winter & Schiitte-Maischatz, 2004).

2.2.6 Gurma Cave

Gurma cave, which is residing west of Antalya and was
excavated by Viale for the first time in 1922 (Viale, 1925—
26), was re-excavated in 1946 by Kokten who extended the
test trench opened by Viale and opened an adjacent
1.5 x 4 m trench. Kokten points out that the top 75 cm is
Greco-Roman, that the Early Bronze Age starts 95 cm below
the surface, and that virgin soil is 130 cm below the surface.
Ceramic finds include wares that are burnished black on the
inside and outside and wares which are burnished black on

Fig. 2.7 Diilik Cave paleolithic findings from the first excavation
season (Bostanci, 1963b)
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the inside and red on the outside. Kokten identifies these as
Early Bronze Age wares (Kokten, 1947). The excavation of
Viale yielded several triangular flint bifaces (Fig. 2.8), and
one chipped stone tool was found by Kokten. Because the
excavations at this site in 1922 and 1946 were less thorough
in their methods of excavation and recording, like many
excavations in the early twentieth century, the stratigraphic
sequencing of this site could not be determined.

2.2.7 ikiagizh Cave

The cave is located on the same hill as the Uc;aglzh Cave,
12 km from Hatay’s Samandag District. It was discovered
during E. Giile¢’s 2002 survey, and she performed a brief
sounding in 2008. Eight levels were identified as a result of
the sounding performed in 2008. During this exploration,
305 pieces of tools and fragments, 19 cores, and 1471 pieces
of remains were found. The technology that has been iden-
tified within the cave consists of the flake industry. Most of
the flakes are flat, typical Middle Paleolithic tools are found
within the cave, and there is a high amount of side scrapers.
The Paleolithic tool density is low (Giile¢, Yilmaz, Sagir,
Ozer, & Baykara, 2010).

2.2.8 incili Cave

This cave is located southwest of Antakya city, south of
Cevlik Village. The cave lies in the limestone cliffs formed
during the Tertiary Period, which today are directly sheltered

Fig. 2.8 Paleolithic flint tools
from 1922 Gurma Cave
excavations (Viale, 1925-26)

from the sea because they are in a small bay. The cave is
assumed to have been formed in the Quaternary Period by
wave action. The cave’s entrance is 6 meters above sea level.
The cave was excavated in 1970, 1971, and 1973 under the
direction of E. Bostanci, reaching a bedrock at 5 meters
below the surface. The first 9 layers are post-Roman. The
findings from these layers were not reported, which are
totaling 274 cm in thickness. Layer 10, which is 53 cm
thick, is contemporaneous with the settlement of the ancient
city of Selevkia Pierra. From this light-colored calcareous
layer, large quantities of pottery and broken glass were
recovered. The underlying layer was a 40-cm-thick grayish-
white stratum that yielded many fragmented pieces of human
bones. Layer 12 consisted entirely of sand formed at a time
when sea level was lower. Bostanct dates Layer 12 to the
Upper Paleolithic. Although no chipped stone tools have
been found, the human skeleton and the pierced shells,
which are at least 50,000 years old, were probably used as
decorative ornaments (Bostanci, 1973b).

2.2.9 inénii Caves

A team led by Sevket Aziz Kansu made an excavation by the
name of Turkish Historical Society in Eskisehir Indnii caves
in 1938 (Kansu, 1939). This is the very first Turkish
archaeological survey and excavation. There are many caves
and rock shelters of different sizes in the area (Fig. 2.9).
Kansu and his team had excavated largest two of these caves
which they named A and B. A typical stratigraphy was
detected, and pottery fragments belonged to Chalcolithic and

he
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Fig. 2.9 Inénii Caves
(Photograph N. Cam)

Bronze Ages were found but no findings belonged to Pale-
olithic Age were encountered during the excavation made in
cave A. A small amount of Bronze Age pottery was found
during the test excavation made in cave B and its side
branches. Caves and rock shelters in the area were also
researched during these excavations. These are Eserdnii
Cave to the east of Inonii, Suluin, Koyunini, and Cakmakini
caves of Kandilli Village to the south of Inénii, three caves
on the 1n6n1'i—Kiitahya road, Karahasan Rock Shelter in
Porsuk Suyu Valley, and the two caves found in the foothills
of the Kirgiz Mountain to the east of Arapdren Village. Inler
and Katranct Village caves found approximately 70 km
south and west of Polatli, Kizilhisar, and Demir6zi caves
found in the valley which Demirdzi creek flows through
were examined and found poor in terms of prehistoric
material. Kirmir Suyu caves in Giidiil, Ankara, were exam-
ined the same year and were deduced to belong in classical
periods. Kale Cave, which is located in a hill called Kale to
the south of Sereflikochisar, was also examined.

2.2.10 Kanal Cave

This cave site is located southwest of Antakya city and very
close to Magaracik Village (Fig. 2.10). It is about 500 m
from the Merdivenli Cave and 300 m from the Mediter-
ranean. The cave’s entrance is 20 meters above sea level.
The site was found in 1966, and excavations were conducted
in 1966, 1967, and 1969 by Enver Yasar Bostanci. Several
different sand strata are reported to be found among the
Upper Paleolithic terra rosa iron oxide layers. The
researchers believe this indicates that in the Upper Pale-
olithic, this region’s climate was dry. The Mediterranean,

which in the Riss-Wiirm Ice Ages was 15 m higher than it is
today, was probably much closer than it is today to this cave.
Layer VI, the lowest excavated layer, is particularly difficult.
Minzoni-Deroche reports that the cultural material filling at
this site consists of mixed deposits that have been hardened

by water erosion and sloping sediment movement
(Minzoni-Deroche, 1993). This explains why the excavated
strata report lacks clarity. At this site, the first test trench dug
revealed the presence of an Upper Paleolithic. Excavating
further exposed Middle Paleolithic remains. The Upper
Paleolithic layers yielded end scrapers on blades, rounded
scrapers, biface end scrapers, steep scrapers, burins on
flakes, and blades (Bostanci, 1967a).

Bostanc reports that there is a total of 20,000 artifacts
and debitage products. The excavation also yielded a few
human remains including a mandible molar in the Upper
Paleolithic layers and a canine tooth from a 9-year-old boy’s
maxilla in the Middle Paleolithic strata. A lot of fossilized
mammal bones were also collected here, although not well
described. Minzoni-Deroche reports that in the surface sur-
vey she conducted after the excavation, she found 1468 tools
and tool fragments at this site. The findings included roun-
ded end scrapers; side scrapers; burins on blades; borers,
etc., assigned to Upper Paleolithic. Middle Paleolithic tools
are not mentioned (Minzoni-Deroche, 1993).

2.2.11 Kapaliin Cave

This cave site is located 1.7 km northwest of the village of
Senirce, 15 km north of Isparta city. Other caves and rock
shelters on the same cliff are collectively called the Bozaonii
Caves (Fig. 2.11). The entrance of the Kapaliin Cave faces
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Fig. 2.10 Kanal Cave (Photograph E. Soner)

south. The cave is 21 m deep and 21.5 m wide, consisting of
two different chambers. The larger chamber, closer to the
entrance, has a high conical ceiling, whereas the smaller
chamber has a low ceiling and there are several broken
stalactites on the ceiling. The cultural fill over the cave’s
floor seems to be quite thick. In the Byzantine Period, both
the interior and the exterior of the narrow entrance had been
neatly reshaped. While outside the entrance a wooden
porch-like structure was built, a stepped arch was carved on
the ceiling of the cave entrance. Excavations at the site were
conducted in 1944 by S. A. Kansu and 1951 and 1952 by

Fig. 2.11 Kapaliin Cave
(Photograph M. Camlialan)

M. Senyiirek. Two trenches were opened during the exca-
vations of 1944 (Kansu, 1944).

These test trenches were expanded by later excavations,
and 4 new trenches were opened. The stratigraphy is as
follows: The top two layers (layers I and II), with a total
depth of 40 cm, consist of manure and chips of calcareous
stone. The layer below is 45 cm thick and dates back to the
Roman and Byzantine periods. Layer IV is a reddish ash
layer with a thickness of 35 cm and includes fragments of
worked calcareous and burned bone. The burned bone
fragments continue in layer V. This layer, dating back to an
unspecified “later period,” yielded a large amount of pottery
and tiles. Layer VI is a sandy layer with fragments of worked
limestone. These top six layers represent this site’s historical
periods. In the level below, a large decrease in the amount of
pottery can be seen. Small pebbles, flint and bone tools, and
fossilized animal bones assigned to the Upper Paleolithic
were found in the 75-cm-thick layer VII. The dark-colored
layer below is full of chipped stone tools. Interestingly,
ceramics are reported to reappear in this 85-cm-thick layer.
Therefore, this site’s stratigraphy needs to be researched
further. The next layer, layer IX, is a thin yellowish layer
that lies above the ashy layer X, which is the final material
cultural level. There was no pottery in level IX or level X.
Kansu reports that the bedrock was reached 3.5 m below the
surface, while Senylirek reports that the earliest layer of
cultural deposit was layer X. Kansu reports that the first
Upper Paleolithic finds were discovered in 1944. There are
many discrepancies in stratigraphy that require clarification.
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Although the stratigraphic layers are presented in detail,
there is limited information on the microlith chipped stone
tools. Microburins found during the excavation were lunates,
triangles, and other geometric microtools. Since all the tools
described and photographed are Epipaleolithic, it seems
reasonable to classify the site as Epipaleolithic until further
research.

2.2.12 Kegiler Cave

This cave is located 3 km north of Biiyiik and Kiiciik Pirun
villages, 6-7 km northeast of Adiyaman city. There are two
separate entrances to the cave which is 20 m long. Hours
refer to this cave as “Palanli Cave” (Hours et al., 1994).
Anati, who arrived in the region to analyze the cave paint-
ings of the nearby rock shelter Palanli—Pirun, discovered the
site in 1968 (Anati, 1968). Bostanci later surveyed the cave
in 1970 (Bostanci, 1971). Anati reports that the rock face
contains at least 45 engraved figures, particularly on the
eastern wall. Anati, who has studied all the figures, believes
they have been drawn in four phases. Especially the first and
oldest phase is deeply engraved. It depicts well-pictured
goats, ranging in height from 60 to 80 cm (Fig. 2.12). There
are also two schematic human figures in this phase. Anati
dates this phase to the Epipaleolithic Period except for a few
drawings that she believes are earlier, while Bostanci assigns
it to the Upper Paleolithic. Anati believes that the drawings
in this phase closely resemble the paintings in Italy’s
Romanelli, Levanzo and Adduara caves, as well as Jordan’s
Negev Desert and Kilwa Cave art paintings. On the other
hand, the paintings produced in the second and third phases
were chiseled. Anati, who believes they are similar to the
examples of cave art from the Kumbucag1 Rock Shelter and

Fig. 2.12 Kegiler Cave
(Photograph E. Soner)

the Gevaruk Valley, assigns them to the Neolithic Period,
while Bostanci believes that they also have some Epipale-
olithic qualities. Some drawings were superimposed over the
earlier engravings in Phase Four. While Anati dates these
drawings to the Bronze Age, they are assigned to modern
times by Bostanct (Anati, 1968; Bostanci, 1973a). Anati
compares the rock art in the second and third phases to the
wall paintings in Beldibi and the Gevaruk Valley wall
paintings, concluding that it is of the Neolithic Period (Anati,
1968). On the other hand, Bostanci assigns the rock art to the
Epipaleolithic and Early Neolithic as it is stylized (Bostanci,
1973a). However, Mellaart believes that the animal figures
and other depictions of the rock art in this cave resemble
Halaf painted pottery and concludes that the paintings
should be assigned to the Chalcolithic Period instead (Mel-
laart, 1975). In ASPRO, those cave paintings are dated to
9600-8000 BP (Hours et al., 1994).

2.2.13 Kizilin Cave

Not to be mixed with Burdur’s Kizilin Cave mentioned in
Chap. 35, this cave site is located northwest of Antalya city,
southwest of the Karain Cave. Kizilin Cave, like the caves of
Karain, Carkini, and Okiizini, is on the northern fringes of
Mount Katran, facing the travertine formation. The cave is
410 m above sea level and overlooks a plain approximately
100 m above the level of the plain. The dimensions of the
cave are 20 m east-west and 14 m north—south. Today, the
cave’s entrance is only 1 m wide and it is presumed that the
entry was wider in the Pleistocene. Although there is a flat
terrace by the front entrance, the cave’s floor runs on a steep
slope. It is known that Kokten excavated at this cave site but
his findings have not been published. Isin Yal¢inkaya, Ilhan
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Kayan, and Angela Minzoni-Deroche surveyed the area later
in 1984. During their survey in 1984, the entrance to the
cave yielded 450 flintstone flakes and tool fragments. A total
of 309 of these were blades and flakes, some of which were
retouched. Also, some end scrapers and cores were found. The
most frequently found tools were blades and end scrapers
which were notched and slightly retouched. A rich faunal
assemblage was recovered from this cave. The researchers
suggest that the cave must have been inhabited in post-Glacial,
Upper Paleolithic times and that although common Upper
Paleolithic chipped stone artifacts have not been found, such
tools are expected to be found in future excavations
(Minzoni-Deroche, 1988, 1993; Yal¢inkaya, 1986).

2.2.14 Kurbanaga Cave

This cave is located south of Kars city, southwest of
Camuslu Village. The cave’s depth is 11.50 m, and it has a
5.50 m interior width while its entrance is 12.50 m wide.
The cave art on the outer walls and the ceiling of the cave
were made by chiseling, which is a technique foreign to this
area. The panels depict goats, some with arrows shot into
them; traps made of nets; wooden stakes; and braided lassos.
These wall paintings unmistakeably date back to the Pale-
olithic. Kili¢ Kokten discovered the cave in 1969, opening a
3.5 x 8 m test trench just outside the cave the same year.
Although it is indicated that the upper levels of the site date
to the Early Bronze Age, it is unfortunate that detailed
information on the strata and the finds have not been pub-
lished. Upper and Middle Paleolithic tools were found
together in the layer below (Kokten, 1975).

2.2.15 Merdivenli Cave

This cave site resides southwest of the city of Antakya,
southwest of Magaracik Village and 4 km northwest of
Samandag town. The cave, now 36-39 m above sea level, is
about 23 m deep, 6 m wide, and 2 m high. The cave’s
entrance faces south. Two seasons of excavation were car-
ried out in 1956 and 1957 after the discovery of the cave in
1956. Under the direction of M. Senyiirek and E. Bostanci,
six test trenches were excavated. A total of five layers were
exposed according to the reports of the researchers. In this
excavation, bedrock was not reached at the final depth of
571 cm. Some oil lamps and some pottery fragments were
found at the first layer, which dates back to the Roman
Period when the area was settled by the inhabitants of the
city of Selevkia. Points, blades, end scrapers, nosed scrapers,
flake scrapers, steep faced scrapers, and borers assigned to
the Upper Paleolithic were found in the second and third

layers. Some bone tools, including a hatchet, an awl, and the
bottom portion of a needle were also found in these layers.
There is a thin layer between layer III and layer IV which
contains stones that must have fallen off the cave’s ceiling.
There were no artifacts in this layer. The fourth layer, par-
tially hardened by a calcareous deposit, included flint and
bone fragments. These layers vary in thickness in each
trench. Chipped stone tools of the Levallois—Moustérien
type have been found in the last two layers. These include
triangular points, laurel leaf points, side scrapers, perfora-
tors, and concave disk-shaped scrapers. In layer IV, there is a
notable advance in the chipped stone tool industry when
compared to the layer V. Very comprehensive site reports on
the chipped stone tools of this Paleolithic cave site were
published by Senylirek and Bostanci. There were many
fewer bone tools in the fourth and fifth layers. There is a
layer of large stones above the sandy strata below layer V.
The researchers suggest that there was a great time gap in the
Middle Paleolithic between the deposition of these sandy
strata and the habitation. Four human molars and mammal
bones, including lion, hippopotamus, deer, bison, as well as
many other fossils from a variety of carnivorous animals and
rodents, were found among the layers assigned to the Middle
Paleolithic.

2.2.16 Tekekoy Caves

These rock shelters are about 14 km southeast of Samsun
City, south of Tekekdy Village (Fig. 2.13). The survey and
excavation of Tekekdy caves were carried out in 1940 under
the direction of Nimet Ozgiic, Tahsin Ozgiic, and Kilig
Kokten, and this excavation is special because it was the
very first cave excavation in the Black Sea Region (Kokten,
Ozgug, & Ozgug, 1945). Kokten’s stratigraphy does not
correlate with that of Kansu, who visited the site in 1941
(Kansu, 1944). Kokten found many chipped stone tools on
the valley terraces as well as in the rock shelters in his survey
of the neighboring caves and rock shelters in 1940 (Kdkten,
1941, 1944). Retouched microlith tools are reported to be
abundant in rock shelter “A” within the layers II and III, as
defined by both Kansu and Kdokten. Kansu places the tools,
which are resembling northwestern European microlith
industries tools, in three different categories: microburins,
microscrapers, and other microlith tools (Kansu, 1944).
Even though the excavations provided a large number of
animal bones and teeth including buffalo and horse, no
faunal research was carried out. Kokten reports that the tools
are made of a variety of materials, while the smaller of the
two Moustérien tools he found on the terrace of the valley is
a diorite scraper, and the larger one is a point made from
basalt.



22

2 Cave Archaeology in Turkey

Fig. 2.13 Tekekdy Caves
(Photograph A. E. Keskin)

2.2.17 Tikah Cave

This cave site is located in the village of Magaracik,
southwest of the city of Antakya. It was discovered during
their survey and excavations in the Samandag region in 1958
by M. Senyiirek and E Bostanci. Two test trenches were
opened the same year, a small one at the cave entrance and a
larger 4.7 x 4 m one west of the small trench. The exca-
vations continued with new trenches the following year.
According to the excavators, Middle Paleolithic tools
appeared between 145 and 180 cm below the surface.
Roman drainage pipes found just below the uppermost layer,
which consists of the rubble that fills the cave, indicate that
the rubble must have fallen off the cave ceiling in relatively
recent times. Senylirek reports that the thickness of the
Paleolithic layer below is 135-145 cm. Hardened soil with
chipped stone tools and fossilized mammal bones were at the
bottom of this layer. Excavations were stopped before bed-
rock was reached because it was too hard to excavate this
layer. Excavations in the Tikali Cave unearthed Middle
Paleolithic chipped stone tools that are among the most
carefully examined Anatolian Paleolithic finds. Although
some of the flakes were made from hard sandstone, most of
the tools and debitage products were made from silica. The
excavators believe that the differentiating patinas are the
result of flintstone pebble usage in the making of tools
instead of flint nodules. Flakes and blades are prominent
components of this industry, but points, side scrapers, end
scrapers, burins, borers, knives, and choppers were also
found (Senyiirek, 1958, 1959).

2.2.18 Wadi el-Hammam Cave

This site is located 1.7 km southeast of Reyhanli town,
southeast of Antakya city. The cave resides 500 m south-
west of the Tell el Ciideyde/Judaidah site and is one of
many caves in the Amuq Plain’s limestone outcrops
(Fig. 2.14). The cave was discovered in 1932 by M. Claude
Prost and Terence Patrick O’Brien directed an excavation in
the cave. The excavation, which is Anatolia’s second ear-
liest cave excavation after the Gurma Cave excavation led
by Viale, uncovered an area of 48 m2, which was excavated
2 m below the surface. In addition to small finds, the floors
and surfaces inside the cave suggest that there was habita-
tion in the cave. There were four layers found. Layer 4 has
been assigned to the Neolithic Period, which is 166 cm
beneath the surface (O’Brien, 1933). There is little differ-
ence in the material found on different floors within the
cave. Amuq A handmade, thick pasted, simple kitchenware,
and dark burnished ware with black, gray, brown, gray-red
surface colors were found in the cave. Slipped ware was
found in the lower levels. Amuq B impressed decorated
ware was found in the uppermost levels. Points, spearheads,
scrapers, obsidian retouched blades have been found. The
findings do not provide specific information about the
chipped stone industry. Green beads made of calcite have
been found. Skeleton of a newborn baby was excavated
along with an adult skeleton. This site was placed in both
the fifth and sixth phases in ASPRO (Amuq A and B)
(Hours et al., 1994).
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Fig. 2.14 Photograph showing Wadi el-Hammam from the north. Wadi el-Hammam Cave is on the left side of the photograph (O’Brien, 1933)

2.2.19 Yaglak Cave

This cave site is located 38 km northwest of Kahraman-
maras, 800 m east of Dongel Village. The surrounding area
is karstic, and around Yaglak Cave several caves lie in steep
cliffs overlooking the deep valleys (Fig. 2.15). Soon after
discovering this site, Kokten opened a test trench within the
cave in 1959. The uppermost layer of this small trench
opened entirely by Kokten’s efforts is a 110-cm-thick black,
humusy, loose layer which provided a scatter of mixed
artifacts. The second layer, which Kokten assigns to the
Neolithic, is approximately 100 cm thick and further
beneath is a Paleolithic layer with a thickness of 66 cm, rich
in microlithic tools made from silica (probably a transitional
phase between the Late Upper Paleolithic—Epipaleolithic
periods) (Kokten, 1960). It is not reported whether bedrock
was reached. While Kokten reports that he had done more
research in the area in 1960-61, his findings were not pub-
lished. There seems to be no intermediary level between the
Upper Paleolithic and the Neolithic periods in this cave,
unlike the caves of Karain and Okiizini.

2.2.20 Yassikaya Cave

The site is situated about 20 km east of Karadeniz Ereglisi,
on a valley’s southern ridge, near Ovakdy. Both sides of the

valley are rocky, while trees cover the slopes and flat areas.
The site is located on the valley’s southern edge, on a rocky
plateau that stretches across a large area. The cultural
deposit was defined to be in a natural cave in the middle of
the rocky area and on the adjacent platform. The cave
entrance is facing the valley in the north—south direction.
Excavations in this settlement were conducted under the
scientific advisory of Turan Efe from Istanbul University in
2000. The color of the bottom layer is dark gray. The top
layer is yellow and mixed with broken stones. Upper layers
are fully dated as Early Bronze Age (Fig. 2.16). Burnt
sherds and mudbrick pieces with pole stains have been
found in this fill. There was also a similar cultural fill with
two layers on the platform. There is a clear difference
between the layers of culture. There are three groups of
pottery: plain courseware, red slipware, and dark rim ware.
Deep bowls, spouted pitchers, and inverted rimed or
wide-necked pots are the most typical forms. Relief bands
characterize the decorations on the pots. There are knobs on
some examples close to both sides of the handles. Some
potsherds also display incised decoration. Spindle whorls
are mostly half sphere-shaped, but one or two samples are
conical and few of them are decorated. Loom weights are
shaped slightly flat, and they have rounded heads. There
were also some flint blades and basalt grinding stones
found. It is one of the few prehistoric sites in the region of
the Black Sea (Efe, 2004).
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Fig. 2.15 Plan of Yaglak Cave
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Fig. 2.16 Early Bronze Age
pottery from Yassikaya Cave
(Efe, 2004)
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Natural Sciences in the Caves of Turkey

Abstract

Karstic lands cover the %40 of the total area of Turkey.
Examination of these areas situated in the Alpine—
Himalayan Orogenic Belt plays a key role in shedding a
light on the tectonic evolution of this huge area that
elongates from Europe to Asia, besides the tectonic
evolution of Turkey. The research of the karstic lands
exerts a great importance for the urban policies within the
cities and villages settled in these geological regions, in
order to require rigorous approaches to the engineering
problems during the stages such as road and freshwater
system construction or wastewater treatment. The most
well-known karstic formations and caves exert a great
impact on the development of landscapes as underground
drains, since caves have been investigated in the context
of geomorphological setting, lithology and geologic
structure, groundwater chemistry and hydrology, aquifer
type as well as regional tectonics, climate research,
biology, microbiology, and in-cave environmental condi-
tions. The historical background of the particular research
for each selected caves from Turkey is given in Chap. 4 of
this book. As comprehensively treated in Chap. 2, the
state of the art in cave archaeology was excluded from the
contents of this chapter.

3.1 Introduction

Karstic lands that cover the %40 of the total area of the
country are divided into six regions in Turkey: Taurus
Mountain, Thrace and Black Sea Mountains, Western Ana-
tolia, Central Anatolia, Eastern Anatolia, and Southeastern
Anatolia (Chap. 4). First two of the regions which carry
traces of Turkey’s paleotectonic evolution that started in the
Permian—Triassic period and continued in Mid-Miocene, and
traces of the Alpine Orogenesis that belongs to Oligocene—
Miocene period, present most of the karstic areas in Turkey.

Conditions shaped through processes occurred like the for-
mation of the Pontids and the Anatolid-Torid block in
paleotectonic period, the collision of the Anatolid-Torid
Platform with the Pontid island arc by which N-S crustal
shortening and in crustal deformations of the Anatolid-Torid
block began during Late Paleocene—Early Eocene, the uplift
of the Anatolids during Upper Eocene-Lower Miocene
period due to the ongoing compression in N-S direction, the
closure of the southern branch of the Neo-Tethys in Late
Cretaceous, and finally the collision of Arabian and Eurasian
Plates, set the stage for the neotectonic period that contains
recent earthquakes (Saroglu & Yilmaz, 1986). There is a suit
of well-detailed publications on these concepts (such as
Okay, 2008; Sengor & Yilmaz, 1981), which are of the
mechanism that lightly referred herein to make an emphasis
on the importance of the researches conducted on the areas
that form karstic landscapes of Turkey. Examination of these
areas situated in the Alpine—Himalayan Orogenic Belt plays
a key role in shedding a light on the tectonic evolution of
this huge area that elongates from Europe to Asia, besides
the tectonic evolution of Turkey.

From north to south, the karstic topography in Turkey
harbors many villages, towns, and city centers, which is
another factor that increases the importance of karstic
research. There are many highland villages found at up to
1500 m of altitude on the Taurus Mountains that elongates
along the shore of the Mediterranean in the south of Turkey
and on the mountains that elongate on the shores of the
Black Sea in the north. Moreover, the most important
touristic cities and ports of Turkey are located on Mediter-
ranean shores on the south of the Taurus Mountains from
east to west. Similarly, there are many villages and cities on
the Obruk Plateau (the Konya Closed Basin (KCB), Central
Anatolia), which is another important karstic area. All
these circumstances compel to elucidate the surface and
subsurface geomorphology of the karst within these regions
and the factors that formed the features of it, to maintain the
durability of these settlements. The extent and intensity of
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karstification in Turkey are driven by a hierarchy of influ-
ences with a differentiating order in each region, such as
climate parameters (the type and amount of precipitation,
temperature, etc.), the spatial pattern of the features of tec-
tonism and the stratigraphic/lithologic features of the rock,
and hence, the features of the landscape dramatically change
within short distances. Through regions, the unique complex
reliefs as combinations of badlands, deep valleys, and the
other karstic surface features in addition to large cavities and
underground water systems emerge engineering problems
during the stages of urban planning with all the services
including road and freshwater system construction as well as
wastewater treatment. The situation requires the technical
examinations of karstic areas such as the evaluation of soil
and bedrock stability, as well as the permeability, solubility,
and aquifer yield assessments. In this sense, beyond
searching for answers to questions of science that scale in
billions of years, karstic researches have critical importance
on the determination of short- and long-term governmental
policies of urbanization.

The most well-known karstic formations and caves exert
a great impact on the development of landscapes as under-
ground drains. Harboring over 2000 known caves, Turkey is
thought to have over 20,000 caves dispersed in karstic areas.
For this reason, there are many studies conducted on karst
hydrology, geology, and geomorphology in Turkey; quali-
ties of these areas are studied with frequent and detailed
geochemistry and geophysics studies, and there is an
increase in the numbers of cave studies in recent years
(Giinay, Giiner, & Tork, 2015). Caves have been investi-
gated in the context of geomorphological setting, lithology
and geologic structure, groundwater chemistry and hydrol-
ogy, aquifer type as well as regional tectonics, climate
research, biology, microbiology, and in-cave environmental
conditions. The historical background of the particular
research for each selected caves from Turkey is given in
Chap. 5 of this book. As comprehensively treated in Chap. 2,
the state of the art in cave archaeology was excluded from
the contents of this chapter. Additionally, as it is given in
Chap. 2, the concepts and region-specific processes related
to geology, hydrology, and geomorphology of Turkey were
not explained in this chapter.

3.2 The Research with Perspectives of Cave
Geomorphology, Geology,
and Hydrology

The oldest study that examines a cave with referring to its
structural features, also the first known publication about cave
research in Turkey, is Abdullah Bey’s study conducted in
Yarim Burgaz Cave in 1969 (see Chap. 2). Since then, there
have been many studies on geological, geomorphological,

geochemical, and hydrogeological properties of cave envi-
ronments along with the effects of surface processes on cave
morphology in the course of 50 years (Bekdemir, Sever,
Uzun, & Elmaci, 2004; Kopar, 2009; Semenderoglu, 2013;
Semenderoglu & Aytag, 2013; Uzun, Zeybek, Yilmaz, &
Bahadir, 2015). The impact of surface processes over cave
structure was represented by an exemplary study in Central
Taurus (Mediterranean Turkey). The observations of the
study approached unroofing mechanism that transforms cave
morphology in the context of exposure of vertical caves by
cliffs, which is a rarely reported phenomenon in high moun-
tains, as aresult of the destruction of karst by glacial erosion in
Aladaglar Massive (A. Klimchouk, Bayari, Nazik, & Tork,
2006). Important observations on regional hydrogeology and
geomorphology as well as the evolution of Aladaglar Karst
were reported, and the second deepest cave of Turkey in the
date (Kuzgun Cave: 2080 m) was found within this study
(Klimchouk, Nazik, Bayari, Tork, & Kasjan, n.d.).

Obruks of the Konya Closed Basin (KCB) (Central
Anatolia), which are the particular type of dolines named
after these examples in the international terminology, were
studied to understand the structure and formation mecha-
nisms (Bayari, Pekkan, & Ozyurt, 2009; Gilinay, Cor-
ekcioglu, Eroskay, & Oviil, 2010). When the data gathered
from hydrogeochemical analyses (depending on dissolution
capacity of deep-seated waters) was interpreted considering
the geology and hydrology of the area, it was concluded that
the obruks found in the basin were formed by hypogenic
mechanism (Bayari et al., 2009; Ozyurt & Bayari, 2014).
Moreover, the spatiotemporal distribution and the suscepti-
bility of obruks within this plateau were evaluated by uti-
lizing geographical information systems and geophysical
methods (Ozdemir, 2015, 2016). Collapse resistances and
collapse conditions were focused on in the study conducted
on obruks found in Sivas (Karacan & Yilmaz, 1997). Studies
on the relation between caves and their connected aquifers
are not limited to obruks only. The study that sheds light on
hydrologic relation between Insuyu Cave (Burdur, Turkey)
and Cine Ovas1 Aquifer examined the change on the
underground water table occurred due to the imbalance
between recharge and discharge rates of the aquifer caused
by the excessive pumping required to cover for increasing
agricultural needs appeared because of the climate change.
The effect of the semiarid climate effective in the region
since 1986 on the underground water table is calculated
through data gathered from VSR and direct measurements
from wells, and the results could clearly be observed from
the data gathered from these studies which are also important
for shedding light on the mechanisms forming the unique
pattern of the cave. In the cave that shows a complex
structure as it is a combination of a network maze and big
collapse galleries, these two morphologies are observed in
two sections that cross from one to the other suddenly at a
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point close to the center of the cave (Tasdelen, 2018). It is a
very rare condition for these two structures to be seen
together. Detailed information gathered from the research
focused on geomorphological structure of the some other
caves mentioned in the context of this book and the related
bibliography is given in Chap. 5.

Compared to terrestrial caves, geology and hydrology
studies conducted in marine caves are limited in Turkey
(Bayann & Kaurttas, 2002; Bayari, C")zyurt, Hamarat, Bas-
tanlar, & Varinlioglu, 2007; Coskun, 1978; Elhatip &
Gilinay, 1998; FElhatip, 2003; Hamarat, Ulkenli, Tiire, &
Bayar1, 1998). The most recent research was conducted by
Bayar1 and his team at the southwestern Mediterranean
coast of Turkey (Bayar1 et al., 2011). In this study, Patara—
Kekova part of the coastal Western Taurus Region was
examined in terms of freshwater discharges and
waterfront-underwater caves. As an interdisciplinary
approach, data related to geological, morphological, tec-
tonic, and topographic features in addition to satellite ima-
gery was used, reconnaissance diving to 0-30 m of depth
was completed, in situ physical-chemical measurements
were performed, chemical and isotopic compositions were
determined through analysis in this study. As a result of the
preliminary studies, it was determined that the examined
area contained numerous freshwater discharges with the
freshwater contribution up to 60% and 6 important
anchialine underwater caves. Subsequently, Mivini and
Altug Cave were profoundly studied to elucidate cave
forming mechanisms and hydrodynamics of groundwater
water discharge (Oztan et al., n.d., Ozyurt, 2008). The study
conducted in Gilindire Cave (icel, Turkey), which is an
important coastal cave and a tourist attraction, is also
important for shedding light on the geomorphological
evolution of the area (Nazik et al., 2001). The geomor-
phological pattern of the Gilindire Cave, which is situated
in Cambrian aged dolomite and limestone lithology, reflects
the forces that shaped the topography of the area on the
south of the Mid-Taurus Karst Belt. The entrance of the
cave found on the top part of a steep sea cliff is 46 m high
from sea level, and the cave lies in three different sections
developed in different periods with a total length of 555 m.
These sections are comprised of the “entrance hall,” which
is composed of narrow galleries and cascaded levels situ-
ated on the NNW-SSE direction fault line, the “dripstone
hall,” which contains numerous speleothems composed of a
kind of mineral sediment, and the “lake hall,” the youngest
section with dimensions of 140 m x 18-30 m. In this state,
the general elongation of the cave is observed to have been
affected by the structure of the unit it is found within, which
is fractured by faults and shows tectonic dissections, the
development of fracture systems, the layer directions and
descents of the rocks, the climate, and the Pleistocene
sea-level oscillations (Ozsahin & Kaymaz, 2014).

In addition to provide critical information about the
lithology and stratigraphy of the units, the tectonic evolu-
tion, hydrology and aquifer structures of the areas in which
they situated, caves are raised the interests with high tourism
potential. Caves, encountered in many cultures as shelters,
sanctuaries, or burial places since the prehistoric period, also
attract tourists’ attention as historical remarks, geoheritage or
thermal baths since the era of King Tiglath Pileser in 1100
BC (Cigna & Forti, 2013). By hundreds of examples around
the World, touristic caves should meet a suit of condition
including logistic convenience and structural stability. In this
sense, studies are conducted to evaluate the stability of caves
in Turkey as well. For example, Gilindire Cave was evalu-
ated as a unique geoheritage with refers to its tourism
potential with numerous cave features decorating the pas-
sageways (Ozsahin & Kaymaz, 2014). In the Gokgdl Cave
(Zonguldak, Turkey) and the Yazkonagi Cave (Ordu, Tur-
key) located in Black Sea Region, the lithology and tectonic
structure with the fault-fracture system of the unit in which
the cave developed were investigated to asses the stability of
zones (Ersoy, Kirmaci, & Firat Ersoy, 2006; Genis & Colak,
2015). The Gokgol Cave, in spite of receiving over 300,000
visitors since 2001, was reported with certain stability
problems while the units cave developed within were in
good quality, as a result of the examinations of geome-
chanical and physical properties of the cave and the
numerical analysis (Genis & Colak, 2015). The radon level
was also measured in the Gokgol Cave in context of public
health (Aytekin et al., 2006), due to being likely to be
detected with high quantities in geologic formations such as
caves, accumulate in closed environments and may cause
lung cancer if it reaches critical values. For this reason, as in
other countries (Solomon, Langroo, Lyons, & James, 1997;
Szerbin, 1996), radon measurements in touristic caves are
applied in Turkey. Radon measurements were also con-
ducted in Karaca Cave in Giimiishane, Cal Cave in Trabzon
(Cevik et al., 2010), Tmaztepe Cave in Antalya (Comlek,
2010) and Bulak Cave in Karabiik (Haner, Yilmaz, Kiirk-
clioglu, & Karadem, 2010). In another study conducted in
the Bulak Cave, which is a 6 km long cave rich with spe-
leothems and has a high potential for tourism (Y. Ozdemir,
2005), the quality of air was also evaluated (Cetin, Sevik, &
Saat, 2017).

3.3 The Research with Perspective
of Speleothem Geochemistry

Cave sediments known as speleothems may be the top most
attractive features of caves for the visitors. Speleothems in
karstic caves are usually formed by the precipitation of
calcium carbonates (CaCQj3). Meteoric water with dissolved
CO, gas of the atmosphere is received by a basin as
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precipitation. While percolating through the soil zone, the
waters absorb more CO, that is produced by the degradation
of organic matters and a weak acid called carbonic acid
(H,CO3) is formed. Carbonic acid causes dissolution of
calcium carbonate (CaCO3) rocks. The acidic surface waters
become saturated with respect to calcium and enriched in
carbonate (CO;-) while leaking through the fissures of
bedrock (CaCO;). When seepage water (H,O0-CO,—CaCO3)
saturated with calcite reaches the cold cave interior with less
CO, partial pressure, CO, within dripping water releases
into the cave atmosphere through degassing. At the same
time, the water becomes supersaturated in bicarbonate
(HCO;5-) and carbonate (Ca2+) and calcium carbonate
(CaCO03) is deposited by trapping the other free ions within
the water that creates numerous subtypes in various colors
and shapes (Ford & Williams, 2007) (Fig. 3.1). Speleothems
may contain or be comprised of minerals including car-
bonates, silicates, nitrates, oxides and a variety of the other
iron, magnesium, manganese and sulfur compounds (Hill &
Forti, 1995). Besides, speleothem formation is also possible
with ascending underground water by a similar mechanism
in case of stability in high water level for a long time (e.g.
anhydrite deposits, Dogtooth spar) or rapid evaporation
(Fig. 3.1). Furthermore, the recent studies that reported
microorganisms altering the rock geochemistry within cave
environments brought a new aspect to the speleothem
forming mechanism. The absence of solar radiation and
primary production by photosynthesis within caves leads to
alternative methods for organic carbon assimilation by the
metabolic reactions referred to as chemosynthesis. Over
years, the mounting evidence highlights the significance of
chemosynthetic metabolism in bedrock dissolution/mineral
precipitation processes within the context of microbe—min-
eral interactions (Barton & Northup, 2007; Carmichael,
Carmichael, Santelli, Strom, & Bréuer, 2013; Engel et al.,
2010; Legatzki et al., 2012). Mineralization mechanisms of
speleothems are investigated by examination of speleothem
morphology through visualization methods (e.g. SEM) as
well as by detection of elements or markers that point out to
factors, which may have a role in mineral precipitation,
through geochemical and microbiological analyses (e.g.
cultivation, isotopic measurement). Geochemical examina-
tion of a water sample gathered from the outermost layer of
an active stalactite that continues its formation process, as in
the study conducted in Kiipeli Cave (Erdemli, Mersin,
Turkey), represents an example for these methods.

Due to its formation mechanism, speleothem chemistry
and structure is affected by (1) the source of the meteoric
water involving the sediment precipitation as well as the
topographic features and climate systems that the water
encounters through its route until the cave area, (2) chemical
properties and biological activities of the soil zone the water
infiltrated through, (3) structural properties, lithology and

geochemical characteristics of the bedrock (4) microclimatic
properties of the cave ecosystem and (5) ongoing microbial
activity in cave habitats (Fig. 3.1). Each of these elements
leaves a chemical or physical fingerprint unique to itself.
Being mostly isolated from the impact of short-term surface
processes, speleothems with fingerprints like these may
provide long-term data on surface and in-cave environmental
conditions with good precision. Through the examination of
cave sediments, studies that shed light on the past of micro
and macro scale atmospheric events, climate trends, earth-
quakes and volcanic events in the nearby areas increase in
number around the globe, while studies in this context are
also conducted in Turkey (Baykara, 2014; Emery-Barbier &
Thiébault, 2005; Goktiirk et al., 2011; Rowe et al., 2012,
2020; Unal-imer, Shulmeister, Zhao, Uysal, & Feng, 2016).

Paleoclimate studies conducted with speleothems are
highly popular globally, due to their quality of being high
definition and well-protected long-term proxies (Baldini,
Mcdermott, Hoffmann, Richards, & Clipson, 2008; Jones,
Roberts, Leng, & Tiirkes, 2006; Yang, Johnson, Griffiths, &
Yoshimura, 2016). Many studies have been made on this
subject also in Turkey, which has a complex climate regime
developed under both global atmospheric teleconnections
and regional topography. Turkey’s climate regime, deter-
mined by air masses encountering atmospheric patterns.
Turkey’s climate, in general, is under the influence of the
polar air mass during winter and the tropical air mass during
the summer. Located in the Eastern Mediterranean Region,
Turkey is affected by three major patterns of atmospheric
teleconnections due to its geographical location. The first
one is the North Atlantic Oscillation, which has an impact on
winter. The North Atlantic Oscillation (NAS) is a large-scale
meridional atmospheric circulation occurring under the
influence of the climate system created by Icelandic
Subpolar Low-Pressure Centre and the Azores Islands
Subtropical High-Pressure Centre. The North Atlantic
Oscillation, which affects the strength of the Western
Atlantic Winds coming from the Mediterranean, increases
the intensity of the Western winds in the negative phase and
causes more humid and hot conditions in the Eastern
Mediterranean (Goktiirk, 2011). The North Sea-Caspian
Pattern (NSCP), also taking effect in the winter period and
generating from two constant pressure areas one of which is
located in the North Sea and the other in the North of
Caspian, is the second active climate component in Turkey.
While this atmospheric connection pattern is in a positive
phase—with the effect of Northern winds passing through
Turkey—cold and dry weather conditions are observed
(Goktiirk, 2005). The last one is the influence of the mon-
soon (HM) originating in India. The summer climate regime
in Turkey will be drier with the effect of India originating
monsoon, which is an important part of the summer atmo-
spheric circulation in the Northern Hemisphere.
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Other than the aforementioned atmospheric teleconnec-
tion patterns and the motion of air masses, large mountain
ranges and seas surrounding the three sides of the country
affecting the climate conditions at an important scale, pro-
duced a complex climate regime that differentiates in each
region (Fig. 3.2). The impact of the local elements on the

6130cloud (sea);

6 18Owapor
temperture
continental effect
airmass history

6180vﬂpor:
6 IBOocean
: temperature
) kinetic evaporation

6 “Osou,-
o) wOprecpitation

Fra'i:tﬂ: evapotranspiration 6‘?
evaporation &
microbial activity .éz'
infiltration ~
miXing 5180karst;

& 8Q0soil

infiltration[porosity,
permability, seasonality]

&
N
G\Q‘,

seepage water, CO, degassing, and precipitation of CaCOj; due to
being water supersaturated. Two ways of water percolation through the
rock are given as diffuse flow (generally in case of high permeability,
more resistance to dissolution) and fracture flow. The other mecha-
nisms of deposition are represented as biologically induced mineral-
ization by microbial activity and mineral formation by acidic
groundwater activity. Anhydrite deposits (CaSO,) (illustrated with
yellow sign, herein) are common features of hypogenic caves

sulphidic
groun water

active climate regime within the regions given; the north of
the North Anatolian Mountain Belt, the southern part of the
Taurus Mountain Belt and Central Anatolia, can be observed
in speleothem records (Goktiirk, 2011). For example,
The North Anatolian Mountain belt forms as a natural barrier
between the coastal Black Sea Region and the Central
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Fig. 3.2 Map of Turkey with the locations of the caves that investigated
during the given paleoclimate researches: Goktiirk (2011); Baykara
(2014) and Unal-imer (2016). The relief basemap with the locations
marked with red dots was prepared by E. Tok with QGIS v.3.12.0
software set the reference coordinate system to wgs84/UTM zone 36.
The illustration that represents the precipitation efficiency zones of

Anatolia during the invasion of warm and humid maritime
air that was initially a dry and cool continental air mass
coming from the North that humidified while passing over
the Black Sea. The moisture content releases as intense
rainfall on the coastal slope of the North Anatolian Moun-
tains while the air mass reaches the interior part of Anatolia
as dry and warm.

This has led to discrepancies between the climate records
from Turkey’s Black Sea coasts and other regions on the
impact of North Atlantic Oscillation over these areas. In the
study conducted in Sofular Cave situated in this region, the
3'®0 isotope composition attained from the stalagmite
samples revealed the distinct nautical effect of the Black Sea
on the local climate regime. It was seen that the 5'0 isotope
composition attained from the stalagmite samples gathered
from the cave was consistent with the data gathered from
previous studies conducted in the Black Sea Region but, it
didn’t show any meaningful correlation with the general
isotope profile that represents the North Atlantic Oscillation.
As a result of comparison between similar studies conducted
on cave sediments found in the East Mediterranean, records
parallel to climatic processes effective on large areas were
observed and it was remarked that the records were regional
in fast climatic events due to the Black Sea’s nautical effect.
Furthermore, while the stable isotope 8'°C analysis and the
radiochronologic dating methods point to the photosynthetic

Turkey was modified from Yilmaz and Cigek (2016). The colors are
indicating the different rates of precipitation efficiency that are defined by
Thornthwaite method. A: Perhumid; B1, B2, B3, B4: humid; C1: dry
subhumid; C2: moist subhumid; D: semiarid. The yellow lines are
indicating the mountain ranges; the Black Sea Mountains in the north and
the Taurus Mountains in the south

activity and the flora with dense 8'C isotope values, which
belongs to Early Holocene Period and was gathered from the
examined stalagmites, in studies conducted in other regions,
it was remarked that this distinct increase in flora started at a
later period (Goktiirk et al., 2011). Again, speleothems
gathered from the Sofular Cave have been examined through
synchrotron-radiation-based trace element analysis and the
Minoan volcanic eruption’s effect on the region, which had
occurred between 1600 and 1650 Bc, was researched
(Badertscher et al., 2014). Furthermore, these stalagmites
were examined to shed light on the timing and effect of
Dansgaard—Oeschger events in Turkey (Fleitmann et al.,
2009). Through the increasing number of speleothem
researches, and thus the understanding of regional parame-
ters that cause differences over proxies, these sediments that
bear the qualities of well preserved, long-term climate
archives would play a huge role in revealing Anatolia’s
detailed climate history.

Another component of orographic and continental effect
that exerts a great importance on regional climate differen-
tiation in Turkey is the Taurus Mountains (Fig. 3.2). Strong
convectional rains are seen frequently in the region that
generally has a mild and humid climate. The low value of
the 8'°C isotope rate is accepted as the indicator in climate
records for mild and humid climate regime that causes
kinetic fractionation in countenance for light isotope through
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the enrichment of surface fauna and the increase in photo-
synthetic activity that comes with it. The results of the study
conducted in Kocain Cave (Antalya, Turkey) point out to
higher 8'°C isotope amount than expected in this region
where C3-type vegetation and Mediterranean climate is
dominant. The reason for this is shown to be low vegetation
cover and ineffective infiltration, in the study conducted in
Sofular Cave and the study conducted as a part of Goktiirk’s
Ph.D. thesis presented in 2011 (Goktiirk, 2011). The atmo-
spheric teleconnection patterns, which were active during
Holocene and the effect of local variables in the climatic
conditions of the Eastern Mediterranean, were investigated.
Efforts were made to interpret the regional effects of paleo-
climatic processes in Turkey from speleothem records and to
support the examinations being conducted in Uzuntarla and
Yenesu Cave found in Thrace, Ovacik Cave found in Black
Sea Region, Sofular Cave and Kocain Cave (Goktiirk,
2011). In the research presented by Wickens as a Ph.D.
thesis study in 2013, the reason for the geochronologic
deviation seen on the stalagmite sample gathered from the
study conducted in Dim Cave (Antalya, Turkey) found
South of the Taurus Mountains is shown to be the local high
rainfall that led to flushing events and recrystallization
(Wickens, 2013). Within this study, the changes in the cli-
mate trend during the Permian Period (5 Ap) were observed
clearly. Another study conducted in Dim Cave presented the
climate changes in the region of the last 80,000 years with
high definition oxygen isotope data (Unal-imer et al., 2015,
2016). This study that traces the signs of the events included
by eastern Mediterranean’s climate history in this region,
revealed that the fluctuations in 8'%0 of speleothem record
represent a correlation with that of the oceanic moisture
source driven by latitudinal shifts in the westerlies. Within
the Ph.D. thesis of Baykara in 2014, stalagmites gathered
from Sirtlanini, Keloglan and Dim Cave were aged by the
U-Th method and formation processes of those were
examined. In this study, the Permian Period and Holocene
paleoclimate conditions were tried to be shed light on by the
proxies of the stable isotopes (180 and 13 C) (Baykara, 2014).

Earthquakes that made an effect in the region throughout
history, are another ground system process that stalagmites
show long-term record qualities over. Earthquakes may
cause deviations on stalagmites growth axis by changing the
dripping point of the dripping water that causes calcite
accumulation during the stalagmite formation or by directly
causing cracks and fractures on stalagmites. Chronologically
compatible and angularly similar deviations detected on
stalagmite samples gathered from the same cave or areas
close by can point out to a past earthquake that affected the
area when interpreted together with data like lamination
thickness and color. As it has been hosting communities that
shaped civilization throughout archaeological periods,
shedding light on tectonic events occurred in Anatolia, bears

great importance for the history of lands extending from
Europe to Asia. Traces of three big earthquakes that occur-
red in the Mediterranean between 110 and 360 AD were
detected on a stalagmite sample gathered from Kepez Cave
(Mersin) (Akgdz & Eren, 2015). Bayar1 and Ozyurt (2005)
point out that those stalagmite growth axis changes that
depend on the changes of the primary stalagmite position
with time are caused by tectonic raise or subsidence of the
region. In this sense, speleothems provide opportunities to
shed light on the history of tectonic processes through sys-
tematic studies conducted on regions related to specific
tectonic systems.

One of the most important analyses applied in these
aforementioned researches is dating. Chemical and biologic
data gathered from various levels of the sediments are placed
in an order and a timeframe so that the data pointing out to
natural processes occurred on earth’s crust and the atmo-
sphere can be interpreted in historical context. In this sense,
studies examining various methods used in the dating of
cave sediments were also conducted. The study Engin and
his team (2010) conducted in Keloglan Cave (Acipayam,
Denizli, the southwestern part of Turkey) researched the
usability of the ESR dating method.

3.4 The Research with Perspective of Cave
Microbiology

Even though usually the §'%0 and 8'°C isotopes and trace
elements are examined in paleoclimate studies, microor-
ganisms protected in cave sediments also function as
biomarkers for climatic conditions (Epure, 2015). Microcli-
matic conditions (which may be affected by long-term
atmospheric conditions), along with composition and con-
centration of elements/nutrients available for microbes in
cave environments, supports some particular niches and
leads to a differentiation in the abundance and composition
of the microbial communities (Schabereiter-Gurtner et al.,
2004; Engel and Northup, 2008). Studies exhibits that cave
conditions not suitable for photosynthetic life support sur-
prisingly splendid chemosynthetic microflora (Tomczyk-Zak
& Zielenkiewicz, 2016). Mineralization, during the forma-
tion of speleothems like stalactites, stalagmites and other
cave sediments, can occur inorganically or biologically
induced/controlled with the presence of the certain
chemosynthetic microorganisms. Even if the early studies
attributed the microbial life in cave environments only to
heterotrophic consumption of organic carbon transported
into caves from surface, surrounding rock or overlaying soil
zone (Engel, Porter, Stern, Quinlan, & Bennett, 2004), the
recent studies prove that the ecological function of microbial
communities introduce diversity far more than that (Northup
& Lavoie, 2001; Barton & Northup, 2007). Bacterial cave
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microflora is commonly composed of sulfur-oxidizing,
iron-oxidizing, hydrogen-oxidizing taxa and taxa that play a
part in the nitrite—nitrate cycle (Engel, 2015). Well-known
with high adaptation capability, the classes Alphapro-
teobacteria, =~ Gammaproteobacteria, = Betaproteobacteria,
Deltaproteobacteria and the groups Acidobacteria, Nitro-
spirae, Actinobacteria are the most encountered taxa in cave
environments (Tomczyk-Zak & Zielenkiewicz, 2016). The
major dominant group Actinobacteria is attributed to acicu-
lar aragonite/calcite crystals which develop on mats (Barton
et al., 2004; Canaveras et al., 1999; Canaveras et al., 2001).
It is known that some species belonging to Alphapro-
teobacteria class play a role in iron oxidation (Hyphomi-
crobium spp. Pedomicrobium spp. etc.), in nitrogen fixation
(Mesorhizobium spp.), and in methane cycle (Methylobac-
teria sp.) (Barton et al., 2004; Carmichael et al., 2013).
Some members of this class (Spingomonas) exerts an
important role in biomineralization processes through the
production of Extracellular Polymeric Substance (EPS) by
metabolizing various aromatic compounds in caves (Cana-
veras et al., 1999; Canaveras et al., 2001; Northup & Lavoie,
2001). Betaproteobacteria class is represented by species that
oxidize sulfur (Thiobacillus spp., Thiobacter spp.), nitrogen
(Nitrosomonas europaea, Nitrosomonas oligotropha) and
nitrate (Nitrotoga arctica) as well as methylotrophic
(Methylotenera spp., Methylophilus spp., Methylovorus spp.)
and denitrifying (Denitratisoma spp.) (Tomczyk-Zak &
Zielenkiewicz, 2016). Besides the members of Gammapro-
teobacteria that oxidize sulfur are frequently reported in cave
environments rich in oxygen and sulfur, some of the taxa
(Pseudomonas spp.) are linked to ferromanganese deposits
(Carmichael et al., 2013). The level of O, in cave air
exercises a critical role over niche differentiation of the
species with sulfur-oxidizing metabolism of the class
Epsilonproteobacteria, where thrive in oxygen limited
environments (Macalady et al., 2008). Thus, it may be
assisted that there is a two-way microbe—mineral relation in
cave environments.

The distribution and abundance of cave microorganisms in
Turkey represents a similar composition with the karstic caves
around the World (Atakav, 2017; Giilegal-Pektag & Temel,
2017; Tok, 2017). One of the first research focused on cave
microflora was investigated 19 karstic caves located in dif-
ferent regions of Turkey (Yamag, Isik, & Sahin, 2011). In the
extent of this study, the distribution of streptomyces genus in
Actinobacteria phylum was examined in these caves. Some of
these streptomyces isolates were selected to be evaluated in
terms of their antimicrobial activities (Yiicel & Yamag, 2010).
Tillo Busto (Spain) and Cervi Cave (Italy) are examples of
caves with rich Actinobacteria population (Groth, Vetter-
mann, Schuetze, Schumann, & Saiz-Jimenez, 1999; Laiz
et al., 2000). In a study conducted to examine the microbial
diversity in Insuyu Cave (Burdur) (Figs. 3.3 and 3.4), the

Fig. 3.3 Photograph from Insuyu Cave, representing a sampling
location of the research by Tok (2017), taken by A. Yamag

most common class was observed to be the Alphapro-
teobacteria (% 89.23 of the total bacteria) (Tok, 2017). This
class was followed by Actinobacteria (%3.94), Bacilli (%
2.92), Gammaproteobacteria (%1.69) and Betaproteobacteria
(%0.74). The detected fourteen genus were identified as
Methylobacterium (%88.83), Propionibacterium (%3.58),
Dolosigranulum (%1.69), streptococcus (%1.10) and Pseu-
domonas (%1.13). Furthermore, the morphologies of the
samples and dispersion of the population in this study were
compared to the results gathered from other studies conducted
in foreign countries. In another study examining the cave
bacteria flora in Gilindire Cave (Mersin), the distribution was
identified as Actinobacteria (39%), Proteobacteria (%33),
Firmicutes (17%) and Bacteroidetes (5.5%) in addition to
uncultured organisms (5.5%) (Atakav, 2017).

3.5 The Research with Perspective of Cave
Fauna

Besides the microflora, macro-organisms like bats, fish,
insects and spiders in cave environments were also examined
by biological studies in Turkey. First known biospeleology
research is widely attributed to Macarli Miralay Dr. Abdullah
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Fig. 3.4 Sediment photographs
from Insuyu Cave. a Black,
velvet-textured deposit.

b Acicular crystal deposit.

¢ Preparation to laboratory
analysis (Tok, 2017)

Bey with refer to his study in Yarimburgaz Cave (Istanbul,
Turkey) in 1865 (Kunt, Yagmur, Durmus, & Anlas, 2010).
On the other hand, the first study conducted with a systematic
approach was conducted by the Spanish naturalist and
insectologist Ignacio Bolivar on samples gathered by his
colleague M. Martinez, who visit to Anatolia for his own

Fig. 3.5 Map of Turkey with the locations of the caves that
investigated during the given arthropod researches: Di Russo, Rampini
& Landeck (2007); Kiilkoyliioglu, Yavuzatmaca, Karacaoglu & Telli
(2014); Kunt, Ozkiitiik, Elverici, Marusik, & Karakas (2016); Ribera,
Elverici, Kunt & Ozkiitik (2014); Taylan, Di Russo, Rampini, &

studies. Among almost 100 different species of arthropods
which were collected from the area that extends from isk-
enderun to Maras and from the Taurus Mountains to the
Binboga Mountains, the species gathered from Yenicekale
(Kahramanmarag, Turkey) and Akbas Caves (iskenderun,
Turkey) are the very first macro-organisms sampled from

Cobolli (2011); Taylan, Yilmazer & Sirin (2020). The relief basemap
with the locations marked with blue dots was prepared by E. Tok with
QGIS v.3.12.0 software set the reference coordinate system to
wgs84/UTM zone 36. The colors are representing the elevations from
sea level
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cave environments in Anatolia. Primarily focused on cave
crickets and arachnoids, there have been many arthropod
studies conducted in various parts of Turkey since then
(Taylan, Di Russo, Rampini, & Cobolli, 2011) (Fig. 3.5).

In one of these researches, the individuals identified as
Discoptila beroni (Insecta: Ensifera: Gryllidae) were
observed larger in body sizes within the Yalan Diinya Cave
(Antalya, the southern of Turkey) than the ones detected in
the nearby area (Kohler, Renker, & Luis, 2004). Among the
two new species identified in another study conducted in
Artvin (the Black Sea Region of northeast Turkey) in 2007,
Dolichopoda noctivaga sp. n. was separated from the other
individuals encountered in the area by the shape of its
epiphallus, while the smaller body size compared to the ones
nearby was the differentiating feature for Troglophilus
tatyanae sp. n. (Di Russo, Rampini, & Landeck, 2007).
A study on cave microclimate and distribution of cave
cricket species was conducted by Taylan and his team
(2020). In this study, three caves were selected from three
different regions of Turkey; Geyikbayir1 Cave (Antalya, the
southern of Turkey), Sipahiler Cave (Bartin, the Black Sea
Region of Turkey), Tuluntag Cave (Ankara, central Turkey)
were compared in terms of temperature, moisture and the
climate regimes of the regions in which the caves are situ-
ated. The relationship between surface climate and micro-
climate was assessed and the impact of these environmental
conditions on the distribution of cave crickets was inter-
preted. The annual mean temperature is the highest in Geyik
Bayir1 Cave, located in the Mediterranean region that is
characterized by hot, moderately dry summers and mild to
cool, wet winters; while it is the lowest at Sipahiler Cave
located in the Black Sea Region with warm, wet summers
and cool to cold, wet winters. Also, the relative humidity of
cave zones in Geyikbayir1 Cave is higher than that of its
local climate regime. The region Tuluntas Cave is located in,
is described with continental climate regime with sharply
contrasting seasons in temperature. The research assessed
the cricket populations of these caves whether a correlation
exists with these conditions while the other parameters are
also taken into consideration such as vegetation cover and
elevation (Taylan, Yilmazer, & Sirin, 2020). Aside from
locusts, arachnoids (Kunt, Ozkiitiik, Elverici, Marusik, &
Karakas, 2016; Ribera, Elverici, Kunt, & Ozkiitiik, 2014)
millipede (Anti¢, Cetin, Turantepe, & Glirbiiz, 2016;
Enghoff, 2006), amphipoda (Ozbek, 2007, 2012a, 2012b;
Ozbek & Oktar Guloglu, 2005; Ozbek, Yurga, & Kiilk-
dyliioglu, 2013; Ozkan, 2009), fishes (Ozdemir & Erkakan,
2014), ostracoda and planktons (Kiilkdyliioglu, Yavuzat-
maca, Karacaoglu, & Telli, 2014) were examined in various
studies.

Bats composing of a large part of cave dwellers are
studied all over the country (Fig. 3.6), with the records of

Barbastella barbastellus, Eptesicus serotinus, Hypsugo
savii, M. bechsteinii, M. brandtii, M. daubentonii, M. nat-
tereri, Miniopterus schreibersii, Myotis blythii, Myotis
capaccinii, Myotis emarginatus, Myotis myotis, Myotis
mystacinus, Nyctalus leisleri, Pipistrellus kuhlii, Pipistrellus
pipistrellus, Plecotus austriacus, Plecotus auritus, R.
meheyli, Rhinolophus euryale, Rhinolophus ferrumequinum,
Rhinolophus hipposideros, Tadarida teniotis (Albayrak,
2003 gathered from the studies: Albayrak, 1990; Asan,
Baydemir & Albayrak, 2006; Asan & Albayrak, 2011;
Benda & Horacek, 1998; Helversen, 1989; Steiner & Gais-
ler, 1994). One of the most extensive studies on
cave-dwelling bats in Turkey was conducted by Furman and
Ozgiil (2002, 2004) in Eastern Thrace in 1999-2000 and in
Western Thrace in 2001. From eight underground sites in
Eastern Thrace, 17,000 bat records representing eight spe-
cies were covered, while there were approximately 76,000
bat records, representing 13 species from 32 underground
sites covered from the western extension. Koyunbaba and
Dupnisa Caves were reported to be the most important caves
for bat dwelling, hibernaculum and nursery. The authors also
raised their concern about the touristic activity that may
harm the bat population in the Dupnisa Cave System
(Kirklareli, the Thrace region of northwest Turkey).

Within this context, another study that investigated the
seasonal population dynamics following the opening of
Dupnisa Cave for tourism to understand the impact of visi-
tors and show cave arrangements by a total of 53 surveys,
reported no negative consequences observed (Paksuz &
Ozkan, 2012). The seasonal variations of bat fauna and the
effect of microclimate on bat population were also studied in
Dupnisa Cave System (Paksuz, Ozkan, & Postawa, 2008).
The study revealed that the different parts of the Dupnisa
Cave System (Sulu Cave, Kuru Cave, Kiz Cave) serve the
purposes of dwelling, hibernaculum and nursery differently.
While the particular temperature of each part was found to
be in correlation with the species composition, no correlation
with humidity was observed. The caves with bat populations
in Northwest of Central Anatolia were investigated to survey
the distribution of bat species and the characteristics of these
caves (Barlas & Yamag, 2016). In different studies con-
ducted between 2016 and 2010 about bat diversity in Tur-
key, different protection unit approaches (evolutionarily
important unit, protection management unit and population
grouping analysis) were examined for the protection of
genetic diversity of Rhinolophus ferrumequinum, Min-
iopterus schreibersii and Myotis capaccinii and cave based
protection strategies were suggested as a result of analyses
applied for the first time for species living in Turkey (Bilgin,
2012). Giant Wings of the Underground Project is an
exemplary work among the studies that aim for the detection
of bat groups, preparation of cave protection plans for the
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Fig. 3.6 Map of Turkey with the locations of the caves that
investigated during the given cave-dwelling bat researches: Barlas
and Yamag (2016); Bilgin (2012); Furman and Ozgﬁl (2002). The relief
basemap with the locations marked with blue dots was prepared by E.

protection of cave ecosystems and ensuring that protective
legal precautions are taken. Studies are still being conducted
to detect the population size and protection needs of the
Egyptian fruit bat (Rousettus aegyptiacus), which can only
be observed in Turkey in caves found in the East Mediter-
ranean and the Mid-Mediterranean regions.
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45 Interesting Caves of Turkey

Abstract

In addition to archaeologically and structurally important
ones, the deepest and longest caves of Turkey are
explained in this chapter. These 45 caves are in different
regions of Turkey and naturally have different geological
properties. Even though three of the four deepest caves of
Turkey are almost at the same spot, all the longest caves
reside in different regions and within very different
geological formations. In order to be understood more
easily, comprehensive geological and hydrogeological
explanations are given for all the caves explained in this
chapter.

4.1 Introduction

Approximately 40% of Turkey’s total area of 783,562 km?
consists of rocks such as limestone, dolomite, and gypsum
which are suitable for karstification. With a rough estimation,
it is predicted as there are thousands of caves in these karst
regions reaching a total area of approximately 300,000 km?
(Nazik, 2004; Nazik, Poyraz, & Karabiyikoglu, 2019).
However, due to the speleological researches which have
started on a late date as the 1960s, only a small number of
these caves have been explored and surveyed. TAY Project
Cave Inventory of Turkey (www.tayproject.org) carried out
based on the published documents, includes 3,050 caves for
the present (Giircan et al., 2006). This number is so much less
than the number of caves in numerous countries which are
smaller than Turkey. Just to give an example, in countries
such as Italy, Romania, Switzerland, and Slovenia, it is
known that there are more than 10,000 inventoried caves, and
this number is 8,500 in Greece.

The caves explored and researched in Turkey until now
are predominantly centered in the Taurus Mountains, West
Anatolia, and Western Black Sea Regions. The number of
caves in the Eastern Black Sea and Central Anatolian

regions, which are not geomorphologically suitable for the
formation of caves, is limited. On the contrary, the number
of researches carried out for the caves in the Southeastern
Region, outcropped with limestone on quite wide areas, is
not sufficient.

Though the number of researches carried out is limited,
the caves explored in Turkey until today can be classified in
different categories. One of these categories can be as the
caves in regions differing in terms of the geographical
characteristics (Nazik & Mulazimoglu, 2007). The caves in
Turkey show different morphological characteristics in dif-
ferent regions depending on the geological and meteoro-
logical differences. For example, there are serious structural
differences between the caves in the Mediterranean Region
and caves in the Black Sea Region. It is known that the
Taurus Mountains, which is in the south of the Anatolia with
a length of more than 1000 km from east to west, has a
limestone thickness of 4000 m. This mountain range, which
is constantly bending for millions of years with the tectonic
movements, includes numerous deep sinkholes, some of
which are with depths more than —1000 m. On the other
hand, nearly all the caves explored until now in the Black
Sea Region are horizontal due to the slight thickness of
limestone and low tectonic movements and the deepest cave
of this region is less than =300 m. Similarly, the caves in the
Western Anatolian Region and Marmara Region mostly
show a horizontal development (Nazik & Tuncer, 2010).

Apart from these structural differences mentioned above,
a comprehensive classification concerning the speleogenesis
or geomorphological structures of the caves in Turkey has
not been made yet. Except for the limestone and dolomite
rocks, the third most common group of rocks in which caves
have been formed is the gypsum rocks, and most of these
caves are specifically located in Sivas area. Though there are
numerous caves explored in gypsum rocks in this area, all of
them are quite small. Except for the mixed formations, the
only big cave formed entirely in the conglomerate rocks is
Tilkiler Cave. Apart from this cave, a few more small
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conglomerate caves have been explored and surveyed in
Antalya—Kopriicay Canyon on a wide area outcropped with
the conglomerate rocks (Degirmenci, Bayari, Denizman, &
Kurttas, 1994). Apart from these four groups of rocks
mentioned above, though there are volcanic areas especially
in the Central Anatolia and Eastern Anatolia regions, besides
small examples, there is no important volcanic cave explored
until now. Hypogenic cave researches have accelerated in
recent years. Regarding this issue, there are certain studies of
different experts about Insuyu Cave and dolines in Obruk
Plateau—Konya (Bayari, Ozyurt, & Pekkan, 2009; Bayar1
et al., 2017).

In addition to all these different cave categories, the caves
in Turkey can be subject to a different classification in terms
of the “human usage”. It is known that a certain part of the
thousands of caves in the Anatolia has been used by the
inhabitants of these lands throughout history and is still used.
Even besides the archaeological periods, this usage arising
from different socioeconomical purposes during different
periods and in different regions varies on a wide range from
food storage to cheese production and from a barn to wor-
shiping and/or hiding. This fact, which is archaeological in
many other countries, still exists in Turkey, and even today
there are caves still used for those purposes. Even apart from
the thousands of artificial caves dig in the volcanic rocks in
the Cappadocia Region located in the Mid-Anatolian Vol-
canic Province and some of which are still used, it is a rather
ordinary situation for the cavers to encounter piles of cheese
or lemon or a small herd of goats in a natural cave entered
for exploration. Similarly, though the Southeastern Anato-
lian Region, which is almost entirely limestone, is closed for
research due to the conflicts faced for approximately
35 years, it is known that numerous caves in this region are
still used as hiding places.

This chapter contains 45 examples chosen among the
caves of Turkey explored and surveyed on different dates.
While preparing the list, we have tried to choose caves from
different regions with different formation processes and
different geomorphological characteristics as to show a
general sample about the caves in Turkey. While some of
these caves are very impressive in terms of speleothems,
some others are vertical shafts without almost any cave
formation. In the list, there are the longest caves of Turkey
such as Pmargdzii, Insuyu, and Tilkiler and the deepest
sinkholes such as Peynirlikonii, Kuzgun, and Morca. We
have also included the most important caves in terms of the
results of the archaeological excavations such as Karain,
Okiizini, and Yarimburgaz and few interesting show caves
such as Dim and Oylat.

Though there are rather allegoric and meaningful Turkish
names of certain caves such as Cennet and Cehennem
(Heaven and Hell) and Kirkgozler (Forty Springs), we have
preserved the Turkish names of all caves upon considering
that the usage of the English translation of these names will
detract the cave referred from the original context, and
moreover we will have to translate most of the cave names in
such a case. Likewise, you will realize that though certain
caves are typical sinkholes, their names are stated as
“caves”. The reason for this is that we do not want to change
the local names or the names given to these caves by the
explorers.

We would like to inform that, though the entire list below
concerning the longest and deepest caves of Turkey is from a
published source and up to date, it might change constantly
in light of the researches carried out each year.

Longest caves of Turkey (2020)

Cave Province Length
(m)
Pinargozii Cave Yenisarbademli, 8500
Isparta

Insuyu Cave Burdur 8350
Tilkiler Cave Manavgat, Antalya 6818
Kizilelma Cave Zonguldak 6630
Yaylacik—Inilti Pazari Giindogmus, Antalya 5929
System

Bulak Mencilis Cave Karabiik, Safranbolu 5250
Altinbesik Cave Akseki, Uriinli, 5119

Antalya

Ayvaini Cave Ayvakdy, Bursa 4866
Ikigoz Cave Catalca, Istanbul 4816
Morca Sinkhole Anamur, Igel 4068
Yazoren Cave Yazoren, Balikesir 3554
Cukurpmar Sinkhole Anamur, Icel 3350
Gokgol Cave Ercek, Zonguldak 3350
Kuzgun Sinkhole Nigde 3187
Dupnisa Cave Sarpdere, Kirklareli 3150
Peynirlikonii Sinkhole Anamur, Igel 3118
Diidenagz1 Sinkhole Bagyayla, Karaman 2528
Susuz Cave Seydisehir, Konya 2303
Tinaztepe Caves Seydisehir, Konya 2195
Kizilin Cave Burdur 2176
Sacayag1 Cave Gazipasa, Antalya 2125
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Deepest Caves of Turkey (2020)

Cave Province Depth
Peynirlikonii Sinkhole Anamur, Igel —1429
Kuzgun Sinkhole Nigde —1400
Morca Sinkhole Anamur, Igel —1210
Cukurpnar Sinkhole Anamur, Igel —1196
Kuyukule Sinkhole Dedegol, Isparta —832
Kes Sinkhole Kahramanmaras =728
Subatag1 Sinkhole Yahyali, Kayseri —643
Siitliik Sinkhole Pozanti, Adana —640
Diidenagz1 Sinkhole Bagyayla, Karaman —612
Cem Sinkhole Tomarza, Kayseri —605
Yilanhiyurt Sinkhole Aladag —603
Yaylacik — Inilti Pazan Gilindogmus, Antalya —595
System

Kocadag Sinkhole Anasultan, Kiitahya —458
Pinargozii Cave Yenisarbademli, Isparta ~ +440
Diidenyayla Sinkhole Beysehir, Konya —416
Atlilar Sinkhole Gozne, Igel —410
Camlikoy Sinkhole Pozanti, Adana -379
Macar Sinkhole Gazipasa, Antalya —356
Bucakalan Sinkhole Akseki, Antalya =345
Olii Kopek Sinkhole Akseki, Cevizli, —340

Antalya
Diidencik Sinkhole Akseki, Cevizli, —330
Antalya

4.2 Interesting Caves of Turkey

4.2.1 Altinbesik Cave
Uriinlii-Antalya

Total Length: 4538 m
Total Depth: +134 m

Altibesik Cave is an outlet cave running into the valley
of Manavgat River located in 2 km east of Uriinlii Village in
the province of Ibradi. The entrance is 150 m above the
riverbed of Manavgat River. In the region, generally, the
Cretaceous and Jurassic—Cretaceous aged limestone forma-
tions are observed, and Altinbesik Cave is formed in the
curves formed by the Upper Cretaceous aged limestone. The
basic geological structure of the region is shaped as strong
curves occurring during the Tertiary period and strong ver-
tical inclines at the end of this period. The incline of the area
has mostly occurred as a result of the epeirogenic move-
ments. However, it is also possible to state that the faulting

and Alpine Orogeny have an important part in the shaping of
the land. The area under the effect of the Alpine Orogeny
shows a curved and faulted structure. Concerning the current
shaping of the region, in addition to the lithological struc-
ture, factors such as tectonism, karstification, and stream
erosion have been effective as well (Akay & Uysal, 1988).
These factors have served to the shaping of the geomor-
phological structure of the area such as various valley types,
caves, dolines, erosion surfaces, and debris cones. The
sources of Manavgat River, the most important stream of the
region, come from the surroundings of Akseki and ibradi
Plateaus and 2/3 of the stream is from the karstic sources
(Kaya, Simsek, & Akis, 2015). One of these karst sources is
Altmbesik Cave and is located at the outlet of a very long
and huge underground hydrological system. This huge sys-
tem draining the waters of Kizilova, Kembos, and Sobtiova
poljes and the sinkholes located at the edge borders of these
poljes end in Altinbesik Cave (Aygen, 1984).

The entrance of the cave is in the form of a massive lake
(Fig. 4.1). To access the first sump of the cave, it is neces-
sary to go around seven lakes (Lake I-VII) in total and climb
several vertical inclines. The most significant vertical incline
is a 40 m high wall covered with speleothems above the lake
at the entrance (Lake I). There is a deep and wide passage
through which water flows in the springtime when the level
of water is high. The dry fossil upper level of the cave is
accessible only after the first 500 m of the cave. The shape
of this upper level of the cave is similar to the main passage
which is 30 m below. The speleothem structure is extensive
only in the entrance and dry fossil upper level of the cave.

Altibesik Cave was first explored by SCP in 1966, and
its first map was drawn (C. Chabert, 1966). Altinbesik Cave
was re-explored and remapped three more times in the later
years. Due to various tracer tests carried out during the
preparations for the construction of Oymapinar Dam, the
connection between Altinbesik Cave and sinkholes in the

ner Straub

Fig. 4.1 First lake of Altinbesik Cave (Photo R. Straub)
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southern part of Kembos Plain has been proven. The direct
distance between the sinkholes and cave is more than 33 km.
This fact has fascinated numerous speleologists and explo-
rations have started to be carried out by several teams
(Miiller, 1975; Schmitt, 1976, 1980), and during these
explorations, some dry galleries have been mapped. During
a joint expedition carried out by the Americans, Germans,
and Turks in 1986, the first siphon was dived for the first
time (Hardcastle & Schmitt, 1987). Geospeleos of the Czech
Speleological Society has carried out numerous expeditions
during 1992, 1995, and 1997 to Altinbesik Cave and its
surroundings. During the expedition of Geospeleos in 1992,
first siphon was dived again and a spacious dome has been
documented behind this siphon which after 300 m led to
another siphon. The second siphon was shallow and only a
few meters long. The cave continues after the vertical 40 m
high wall behind the second siphon. The passage after this
wall is not as wide and deep as the one in front of the second
siphon, and the area has a width of 10-20 m. During the
next expedition, a new and massive passage has been
explored with a width of 30 m and a height of 12 m. This
passage continues all the way to the lake, above which there
is a chimney. In front of the lake, the cave sharply turns to
the east and swiftly descents by forming large curves. A tiny
flow appears in the lake and afterward flows through the
passage deeper in the cave. In the next zones, the passage
continues below a pair of chimneys, the ceilings of which
cannot be seen. At the end, which is 200 m away from the
lake, the passage merges with the sump, and this third sump
is named Nesvik (Jager & Janousek, 2013; Janousek, 2018).

4.2.2 Ayvaini Cave

Doganalan—Bursa
Total Length: 4866 m
Total Depth: —80 m

Ayvaini Cave, located near Doganalan Village in the
province of Bursa, is the longest traverse cave of Turkey
explored until now with a length of 4866 m (Fig. 4.2). It is
formed in the Jurassic—Lower Cretaceous neritic limestone.
The thickness of this limestone, located on the impermeable
blocks of the Triassic aged Karakaya Formation and gen-
erally lined in the directions of northeast and southwest, is
around 100-150 m. This limestone block is discordant
among the Quaternary alluvium deposits on the north and
Triassic clastic and carbonate rocks on the south. This
Jurassic-Lower Cretaceous neritic limestone, giving its
characteristics to the karst of the region, has the strati-
graphical and structural characteristics suitable for karstifi-
cation and cave formation. The impermeable blocks of

Fig. 4.2 Ayvaini Cave (Photo M. Albukrek)

Karakaya Formation, just located under this formation, is at
the karst base level for the limestone. The plateau around
Ayvaini Cave is formed of shapes belonging to the
Plio-Quaternary relief system. Especially, the Pliocene per-
iod has been critically determinative in terms of the mor-
phology of the region. The pieces of erosion surfaces,
decomposed karst areas, fluvio-karstic uvala, hanging val-
leys, caves, and dolines found on heights between 400 and
600 m are the most characteristic shapes of the Pliocene
(Nazik, Tork, & Ozel, 1997).

Ayvaini Cave, located on the northeast side of the plateau
350-700 m higher than Uluabat Lake, is a huge under-
ground system collecting the surface and underground
waters of a wide area. Ayvaini Cave, without any side
branch, consists of a single main gallery between a sinkhole,
extending in the direction of southwest and northeast in
parallel with the limestone block and a spring. The sinkhole,
where Karadonlu Stream disappears by forming a 10 m
waterfall, can be easily located along the course of the water.
Though the level of water increases in the spring, there are
plenty of lakes in the cave that can be passed. After the
chamber right below the descent, the main gallery starts
which continues with an incline of 1-2% and width between
4 and 10 m. There are many chimneys considered to carry
the water from the surface dolines, and they also have large
travertine depots underneath. The stalactites and dripstone
pools are particularly among the interesting structures. On
the contrary, since the cave is active, there is almost no
stalagmite development. Though formations similar to
chimney have been determined on the ceiling of the cave, no
result has been achieved from the doline researches carried
out on the surface between the sinkhole and spring, and no
new connection to the cave has been noticed.

The first exploration in Ayvaini Cave was carried out in
1952 by K. Lindberg, a Swedish biospelelogist who con-
ducted the first speleological surveys in Turkey (Lindberg,
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Fig. 4.3 Map of Ayvaini Cave compiled from the 40 sheets of unpublished atlas of Claude Chabert surveyed during 1988—1993

1952a, 1952b). After this exploration, in 1970, the Spanish
cavers did the first traverse of the cave and draw a rough
map (Masriera, 1971; Masriera & Martorell, 1971). It has
been stated that during the research carried out by MTA, a
small colony of bats was seen in the entrance zone of the
cave though the species were not indicated (Nazik et al.,
1997). Apart from all these researches, the most interesting
study carried out in Ayvaini Cave is the 1/500 scale map of
the cave started in 1988 and finalized in 1993 by Claude
Chabert, a member of SCP (Fig. 4.3). It is the longest cave
map of Turkey with a total length of 10 m and contains
incredible details about Ayvaini which has a total length of
4866 m (Yamag, 2013b).

4.2.3 Balatini Cave

Camlik—Derebucak—Konya
Total Length: 1768 m
Total Depth: =32 m

Balatini Cave is located within the boundaries of Camlik
Village in the district of Derebucak in Konya in the
mid-region of the Taurus Mountains. It is formed in the
Jurassic—Cretaceous limestone of Beysehir—Hoyran Nappes.
Though the limestone of this region is very suitable for
karstification, due to the slight thickness and impermeable
Permian schist underneath, the caves have developed hori-
zontally. Balat uvala, housing the cave on its edge, is formed
by karstification, decomposition of the Pliocene relief sys-
tem. The decomposition has resulted from the Post-Pliocene
tectonic movements. Balatini Cave drains the waters of this
uvala, which is a closed basin, to underground and drains out
in a short distance. The cave has five entrances and includes
three interconnected main branches. The two entrances on
the uvala side drain the water, and three different spring

mouths drain out from the slope facing Uzunsu River
alongside a valley. Balatini is formed of two different levels
on top of each other. The bottom of the fossil branch,
compromising the upper level, is entirely covered with clay
while in the water-carrying gallery at the lower level, and it
is possible to walk through the gallery when there is not
much water. The main gallery consists of two branches.
Initially consisting of a single gallery, this active/semi-active
gallery is divided into two in the midway. Between these
two, the one on the left side is the active branch. With water
flowing even in the most rainless season, it is the narrowest
gallery of the cave with the lowest roof. The second branch
of the main gallery, on the other hand, leads to the sinkhole
entrance in the uvala. Three giant whirlpools, only one of
which is deeper than 5 m, can be passed by the traverse
technique or by boat. There are numerous calcite structures
especially in the fossil branch and many lakes in the other
galleries. Among these lakes, the depth of which varies
between 0.5 and 2 m lies some islets of pebble and sand.
Hydrologically, Balatini has three different zones: The
uppermost gallery is completely at the zone; the second
gallery following the second and lower entrance at the uvala
has semi-phreatic specification, and the lower part of that
second gallery is completely phreatic (Nazik, Giildali,
Tiifekci, Beydes, & Aksoy, 1993).

The cave is probably much older than the other caves in
the area and has changed considerably. The original under-
ground watercourse followed a generally southwesterly
route, similar to that of today but at a higher level, and today
is in the fossil stage and completely devoid of any water.
The passage size is generally large up to a width of 18 m and
a height of 12 m and contains only moderate calcite depo-
sition (Fig. 4.4).

Only the southernmost zones of this passage remain intact
as the present-day river has taken a completely different
course at that point. Elsewhere, the combination of collapse
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Fig. 4.4 Balatini Cave (Photo B. Langford)

and downcutting has left only the remnants of the old pas-
sage visible high in the roof of the current watercourse. The
present-day tributary stream passage is quite immature and is
a relatively recent intrusion into the main river passage. The
meandering rift joining the fossil passage some 160 m from
its downstream end is almost certainly the original passage
carrying the tributary stream The floor of this rift is several
meters lower than that of the fossil passage indicating per-
haps that it was active long after the main river had cut its
lower course, and this would explain the collapse of the
fossil passage joining it with the present-day river passage at
that point. The upstream entrance is almost certainly the
original entrance but the river would have turned sharp right
just inside the cave, along a large passage which is now
choked with the sediments. The very high ceiling in the main
river passage at its northern end indicates where downcutting
has taken place from the original passage above. There is
some evidence to suggest that the upper passages were
totally underwater at times and a much more comprehensive
study would be required to discover the relationship between
the changes which took place in the cave and downcutting of
Uzunsu Valley outside (Stratford, 1991; Stratford & Crabbe,
1992).

Balatini Cave has been surveyed by Swindon Speleo-
logical Society (Fig. 4.5) and MTA in 1992 separately.
According to the report of MTA, the potsherds and cultural
deposits revealed on the upper fossil level are indicators of
the archaeological significance of the cave (Nazik et al.,
1993).

4.2.4 Bayindir Cave

Bayindir—Biiyiikorhan—Bursa
Total Length: 266 m
Total Depth: =31 m

Bayindir Cave is located in the South Marmara region,
and it was developed within Triassic aged marbles in the
Tavsanli Zone. Those are usually gray, dirty white, bluish,
coarse crystalline marbles and occasionally contain mica
levels. Those marbles cut by the granites which are tecton-
ically overlain by Yayla Melange. In this region carbonate
rocks which is suitable for karstification cover large areas.
Permo-Triassic limestones and marbles and also Jurassic
limestones are the main formations of this region. Triassic
marbles at the west of “Cakilli Tepe” are hydrologically
controlled by Karanlikdere and Caydere creeks (Nazik et al.,
1997). Located in this area, the general direction of the
Bayindir Cave is northwest—southeast. It has an average
width of 5.5 m and a ceiling height of 5.6 m. Although the
base slope is in areas where the upper ground is higher than
15°, and this is the case for a limited distance. The entrance
width is 2 m, and the height is 2.5 m. The cave starts with a
sloping floor, and this section continues about 60 m then
reaches an area filled with cave deposits. In the first hall, an
intense amount of guano is observed. On the right side of the
first hall, there is another small hall with a total length of
28 m and a width of 5 m, rich in cave deposits. With the first
hall, the richness of the Bayindir Cave is in terms of cave
deposits began to increase. At the end of the hall, the second
hall is reached after a steep descent of about 4 m formed by
the cave columns. Various dripstones are also observed in
this section. The third hall of the cave reached through a
passage with a width of 1 m and a high of 0.5 m and cov-
ered with dripstones. In the third hall of the Bayindir Cave,
cave deposits are observed as well as large and small rock
blocks. At the end of these blocky areas, the most orna-
mented fourth and last hall of the cave is reached through a
passage (Fig. 4.6). This hall is 60 m long and has an average
width of 6 m. The ceiling height of this section is 2 m at the
entrance and reaches up to 10 m (Tork, Savas, Yeleser, &
Kahraman, 2014).

4.2.,5 Birkleyn Caves
Lice-Diyarbakir

Birkleyn Cave system, located near Lice, 100 km north-
east of Diyarbakir in the southeastern region of Turkey
contributes to the importance of karstification and the karstic
formation features. This system, consisting of four different
caves, has significant importance both in geomorphological
and archaeological aspects. The area of research corresponds
to a thrust belt on the southeastern Taurus Mountains. The
formation of Birkleyn Cave system and its geomorphologi-
cal characteristics give some clues about the collision of two
lithospheric plates called the Anatolian microplate and
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Fig. 4.6 Last section of Bayindir Cave (Photo K. Tork)

Arabian plate. In the region, generally, the Cretaceous and
Eocene aged volcano-sedimentary rocks and weathered
ophiolites are dominant. However, the Korha Mountain
block is a tectonic window, which has occurred with erosion
and tectonism and entirely has the structure of the Eocene
aged calcareous (I. Atalay, Karadogan, & Yildirim, 2010).

Dibni Su, one of the two important branches of Tigris River,
takes its source from this area, and this river, established on
the syncline on the Korha Mountain, has shifted from the
surface to underground in accordance with the incline of the
area and rejuvenation of the karstification. Due to this branch
feeding Tigris River and flowing underground, this cave
system was assumed as the source of Tigris River for cen-
turies. Until the Quaternary period, the watercourse of Dibni
Su was quite different. Initially, Dibni Su was flowing on the
syncline at the current high levels in the direction of
northeast and southwest after passing the northwestern edge
of the Korha Mountain. This valley was blocked with a
collapse occurring in the Quaternary and the stream searched
for new ways out. First, the stream found its way out from
the caves within the nummulite limestone on the right bank.
However, as a result of the incline of the area based on the
early Quaternary tectonism, settled in the 1st cave, where it
still flows today and found its way out. Birkleyn Caves have
been formed around this valley opened at the northwest edge
of the Korha Mountain anticlinal in the direction of north-
west and southeast. Dibni Su flows out of the 1st cave on the
faulted southwestern slope of the anticlinal and continues to
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flow from the outlet of the valley by connecting to the
anticlinal again with a natural bridge (I. Atalay et al., 2010).
The length of the 1st cave is 870 m (Schachner, 2005) and
continues along the Korha Mountain slope with zigzags and
forms the southern part of the canyon (Fig. 4.7).

In the last part of the 1st cave, in the gap formed due to
the collapse, there are in total three inscriptions and two

reliefs. The Assyrian Kings Tiglath Pileser I (1114-1076 Bc)
(Fig. 4.8) and Shalmaneser III (858—824 Bc) carved “images
of kingship” and accompanying royal inscriptions on this
wall (Harmansah, 2007). All those inscriptions are located at
a height of 4-5 m above the current base level. On the
western, the inscription and relief of Tiglath Pileser I are
found and the relief and one inscription of Shalmaneser III

Fig. 4.7 Plan of Birkleyn Caves,
adapted from (Schachner, 2009)

Inscription and relief
of Shalmaneser Il

Inscription of
Shalmaneser Il

Inscription and relief
of Tiglath Pileser |
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Fig. 4.8 Inscription and relief of
Tiglath Pileser I on the wall of
Birkleyn Cave no. 1 (Photo A.
Ersoz)
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and approximately in 10 m another inscription of the same
king are seen at the same place as well. The cuneiform
inscription of the Assyrian King Tiglath Pileser I at this
place mentions that he visited the cave on three separate
occasions. This is the world’s first dated inscription in or
about a cave.

The entrance of the second cave is located at a height
approximately 40-45 m above the base level of the valley on
the northern slopes of the water gap. This is located at a
place 50 m higher than the first cave. This cave, the length of
which is 250 m with a width of 30 m and height of 25 m at
the widest point, is the widest and most used cave of Birk-
leyn Caves. There are remains in the cave belonging to
different periods from the Iron Age to the Byzantine Period.
On the exterior of the second cave, on the east rocky side of
the platform on which a huge natural rock cluster is located,
there are two more inscriptions and another relief. All these
second group monuments belong to Shalmaneser III. The
pose of the king is similar to the one in the Ist cave. The
right hand is raised for praying, and the left hand is on the
hilt. He is wearing a long dress, and the upper end of the
dress is tied on the chest. The inscriptions are on the right
side of the king and different from the first cave, and they are
behind the king. Despite their differences, in all these five
inscriptions mentioned, the conquests of these two kings and
their victories in the region are described (Schachner, 2005,
2009).

The third cave, with a bit narrower entrance, is located at
a height 60-70 m above the base level of the valley and
approximately 50 m above the second cave, again on the
right slope of the valley. After the narrow entrance and a
small chamber, the quite long main gallery of the cave is
entered. The gallery is quite rich in terms of stalactites,
stalagmites, columns, and travertine. The length of this cave
is approximately 450 m. Fourth cave is located on the
eastern of the canyon and northern edge of the slope. This
cave consists of passages enabling to pass to the interior area
of the mountain and two big corridors connecting to the
slots. In this cave, few bats (Myotis myotis, Eptesicus
serotinus) have been reported (Benda & Horacek, 1998).

Birkleyn Caves have drawn the attention of numerous
researchers for many years due to the Assyrian inscriptions
in the caves. In 1862, J. G. Taylor visited the area and
presented a description of the inscriptions for the first time
(Taylor, 1865). The study carried out by Lehmann-Haupt in
1899 is accepted as the first comprehensive archaeological
research, and he was the first Assyriologist to publish the
inscriptions and reliefs (Lehmann-Haupt, 1901, 1910). After
numerous different publications and brief archaeological
research carried out in 1986 (Russel, 1986), the compre-
hensive studies have started in 2004 under the presidency of
Andreas Schachner from the University of Miinchen. Apart
from these researches, Birkleyn Caves have been explored

and researched also by different cavers since 1976 (Halliday,
2001; Halliday & Shaw, 1995; Kusch, 1993a, 1993b; Tim-
ing, 1984; Waltham, 1976).

4.2.6 Bulak Mencilis Cave

Bulak—Karabiik
Total Length: 5250 m
Total Depth: =4 m +162 m

Bulak Mencilis Cave is located on the northwest of Bulak
Village between Karabiik and Safranbolu. The Cretaceous
limestone has outcropped as a quite huge profile on this part
of the Western Black Sea Region in the direction of south-
west and northeast (MTA, 1964). Both the north and south
of this limestone band have been limited with the Eocene
flysch, and the Kkarstification is shallow because of the
underlying impervious rocks. Bulak Mencilis Cave formed
in this Cretaceous limestone consists of two cave develop-
ment floors formed in different periods. The longest and
youngest zone of the cave, with three entrances to the rele-
vant floors, is the ground floor. In this zone hydrologically
active, there is a big underground stream, the flow rate of
which changes seasonally between 0.55 and 2.20 m?/s with
a significant flow during summer and winter and numerous
lakes in different sizes. Mencilis karst spring has recharged
directly by the limestone developing the karstic channel
system (Tork, 1995) and that is the reason for the short
resurgence time of water in Mencilis karst spring. Bulak
Mencilis Cave, together with the other resurgence cave of
the region, namely Hizar Cave, meets the main part of the
freshwater requirement of Karabiikk and Safranbolu pro-
vinces. The karstic springs of Mencilis and Hizar drain most
of the rain from the basin. Mencilis spring has drained the
developed karstic system, and Hizar spring has also drained
by the small fractured systems (Tork, 1994). Bulak Mencilis
Cave has two entrances. The first one is through a mouth
with water outflow but it ends with a siphon after 30 m This
branch, after five consecutive siphons, joins to the main
fossil gallery. The second entrance is on the left side of the
hill behind the active outflow. This second entrance 100 m
above the first spring entrance reaches the fossil gallery, and
in this gallery, there are travertine lakes, stalactites, and
stalagmites. This zone, covered with various dripstones,
connects with the lower galley with five siphons. This upper
floor, which is the first formed zone of the cave, is entirely in
the vadose zone today, and the first 310 m of this zone has
been opened to tourism in 2003. After this connection point,
the cave is in the phreatic zone and is a semi-active single
gallery. Two hundred m after this point, there is the sixth
siphon. Between the sixth and seventh siphons, there is a
1500 m dry gallery. The researches about Bulak Mencilis
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Fig. 4.9 Map of Bulak Mencilis Cave (Wolozan, 1992). Map of the first 2725 m of the cave is from (Watkins, 1980). Wolozan has an additional

survey of 2525 m

Cave have continued till the seventh siphon. The first
exploration of the cave started in 1977 by BUMAK. It was
explored and 2725 m of the cave was mapped by Trent
Polytechnic in 1978. During this second exploration, bats
belonging to Rhinolophus ferrumequinum, Rhinolophus
hipposideros, and Hypsugo savii species were reported
(Watkins, 1980). The fossil entrance and siphon exit were
combined by ADEKS team in 1992. They also dived to the
sixth siphon from the water inflow point and stopped at the
seventh siphon. Furthermore, they carried out researches and
tried to connect the four pits to Mencilis Cave which failed
(Wolozan, 1992, 1993a, 1993c) (Fig. 4.9).

4.2.7 Cennet—-Cehennem Caves

Silifke—Icel
Depths: =135 m and —110 m

Cennet and Cehennem Caves are 22 km away from Sil-
ifke. These two dolines, known since the ancient periods and
referred to in numerous resources, have been formed as a

Fig. 4.10 Aerial photo of
Cennet (on the left) and
Cehennem dolines (Photo THK)

result of a collapse in the Miocene calcareous formation
commonly seen in the Mid-Taurus Range (Fig. 4.10). Two
dolines are 75 m away from each other. Cennet, which is the
larger one, has an altitude of 150 m from the sea level. It has
an elliptical dimension of 275 m x 125 m with a total depth
of 135 m. The doline is descended by a pathway with stairs
remaining from the Roman Period. The remains of an
ancient Byzantine Church are found on a big pile of remains
and at a depth of approximately —75 m on the western end
of Cennet doline. At this point, the cave starts and continues
westward. At the deepest part of the cave, an underground
river siphoning both ways can be seen and depending on the
season, there is a chance of flood (Fig. 4.11). Most likely,
Cennet has been formed as a result of the collapse of the roof
due to erosion caused by this underground river. There are
numerous different freshwater springs along the shore at this
part of the Mediterranean and though a certain result has not
been received from the tracer tests carried out until now, it is
estimated as this underground river is flowing into the sea
7 km after sinking in the cave (Aygen, 1984).

Oldest reference about Cennet doline is from Strabo’s
Geographica, written around first century ap. In book 14,
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Fig. 4.11 Profile and plan of Cennet and Cehennem dolines, adapted from (C. Chabert, 1967)

Chap. 5, Sect. 5 of Geographica it was written that:... and to
Crambusa, an island, and to Corycus, a promontory, above
which, at a distance of twenty stadia, is the Corycian cave, in
which the best crocus grows. It is a great circular hollow, with a
rocky brow situated all around it that is everywhere quite high.
Going down into it, one comes to a floor that is uneven and
mostly rocky, but full of trees of the shrub kind, both the
evergreen and those that are cultivated. And among these trees
are dispersed also the plots of ground which produce the crocus.
There is also a cave here, with a great spring, which sends forth
a river of pure and transparent water; the river forthwith empties
beneath the earth, and then, alter running invisible underground,
issues forth into the sea. It is called Picrum Hydar. (Jones, 1929)

In this cave, the only change within 2000 years from the
narrations of Strabo today is that there is no more a crocus in
the cave and a church built during the Byzantine Period. It is
also very surprising that Strabo, who has mentioned Cennet
Cave in such a comprehensive way, did not even mention
the other doline, Cehennem Cave at a distance only 75 m
away from this doline (Yamag, 2013a). Cehennem is an
elliptical doline with a dimension of 50 m X 75 m and
depth of —110 m formed as a result of a collapse. When
compared with Cennet doline, it is steeper and narrower. The
debris accumulated at the bottom of the doline due to the
collapsed roof descends with a 30° inclination toward east
from west.

4.2.8 Cumayani Cave

Cumayani—Zonguldak
Total Length: 1100 m
Total Depth: =16 m

Cumayani1 Cave is located on Catalagzi-Cumayani road in
Kilimli district of Zonguldak. The cave has been formed in
the Lower Cretaceous aged Kapuz Formation which is the
most karstic unit of the region. This formation, containing
limestone with much fractured structure, is in touch with
another formation formed by same-aged flysch just in front
of the cave. The fault line passing just near the cave has
pushed the limestone on the flysch and caused the occur-
rence of an impermeable layer. The numerous streams
occurring as a result of the faults in the region have
prominently cracked and fractured these Pliocene surfaces.
And on the southern of Cumayan1 Cave, there are karst areas
and the most important of these karstic formations is
Kabaklik uvala. The waters reaching this uvala enter the
sinkhole from the western edge and after a certain distance,
outflow from the fossil level of Cumayan1 Cave.

The cave, as the last link of the system draining the
surface and underground waters of a wide stream basin, has
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two separate entrances. There is the fossil entrance located
below and 20 m above the mouth active with water outflow.
These two separate entrances merge after a certain distance.
The cave, with a total length of 1100 m, has developed in
the direction of northwest and southeast from the start till the
end of the big fossil hall. On the contrary, with a sharp turn
after the dripstone bridge goes in the direction of northeast
and southwest. Cumayan1 Cave consists of two levels with
different development periods. The fossil floor, the entrance
of which is +20 m above the active water outflow and the
Great Hall, as its continuation, is the first part of the cave
(Nazik, Mengi, Ozel, Bircan, & Beydes, 1995). In the active
gallery on the lower floor, there is a big underground stream
and lakes in various sizes formed by this stream. Among the
lakes, from place to place, islets of pebble and sand and huge
blocks that have dropped from the ceiling are seen. The cave
ends at a height of +16 m above the entrance with a very
narrow siphon (Fig. 4.12).

The waters coming from Kizilelma Cave outflow from
this siphon with high pressure. Though the ceiling height
and width of Cumayan1 Cave show significant differences
from place to place, the width of the Great Hall on the fossil
floor and Collapse Hall in the active gallery reaches 40—
50 m. The surface and underground waters of the
fluvio-karstic stream basin closed from the surface are
drained with Kizilelma—Cumayan1 cave system. Kizilelma is

the starting part (sinkhole), and Cumayani is the last part
(spring) of the system. In addition to the basins, where the
waters of Kizilelma Cave are collected, the water of
Kabaklik uvala directly connects to Cumayan1 Cave. The
waters sinking into the sinkhole in this uvala outflows from
the well located at the end of the Fossil Hall in Cumayan1
Cave with high pressure. The waters outflowing from the
entrance of Cumayani Cave re-sinks in another sinkhole
which is 10-15 m further below and after 450-500 m
re-outflows in Cumayani Plain (Nazik et al.,, 1995).
Cumayan1 Cave, a large part of which is located in the
active/semi-active zone, hydrologically is poor in terms of
dripstone formation. Apart from the wall dripstones in cer-
tain parts of the fossil gallery, the most characteristic for-
mation of the cave is the dripstone bridge located on the
connection point of the galleries. Dripstone pools in different
sizes have been formed on the bridge consisting of white-
and yellow-colored calcite crystals. The first speleological
research of the Cumayan1 Cave was carried out by Temucin
Aygen in 1975. During its second exploration by the Turkish
and French cavers in 1977, the entrance and exit zones were
mapped (Gilli, n.d.). The cave was entirely researched by the
cavers from Trent Polytechnic University in 1978 (Watkins,
1980). The cave was researched and re-explored by MTA in
1995 (Nazik et al., 1995). During the studies carried out in
2011, seven different bat species have been reported.

CUMAYANI CAVE
Cumayani, Zonguldak
Length: 1100 m
Depth: -16 m
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Fig. 4.12 Plan and longitudinal profile of Cumayan1 Cave (Nazik et al., 1995)
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42,9 Cem Sinkhole

Tomarza—Kayseri
Total Length: 1069 m
Total Depth: =605 m

It is neither the deepest sinkhole nor the deepest vertical
pit of Turkey. For the time being, the deepest cave of Turkey
is Peynirlikonii Sinkhole with a depth of —1429 m, and the
deepest vertical pit is —305 m in Bucakalan Sinkhole with a
total depth of —345 m. On the other hand, Cem Sinkhole is
very different and interesting both in geological and
speleogenesis terms. It is located 24 km east of Tomarza
district of Kayseri in Cem Plateau in Arslantas Village, is in
the Mid-Taurus Range with an altitude of 2594 m. The cave
has been formed in the Upper Miocene—Pliocene aged
limestone outcropped on a wide area on the said part of the
Taurus Mountains (MTA, 2002b) and is one of the caves
with the highest altitude researched in Turkey. It is a known
fact that during the cave explorations carried out on high
altitudes on the Taurus Mountains, almost all sinkholes with
wide entrances are reported to be blocked with snow (A
Klimchouk, Nazik, Bayari, Tork, & Kasjan, 2016) and apart
from Cukurpinar Sinkhole, all researchable deep sinkholes
have a tight entrance. Moreover, in the Big Chamber arrived
after the first big descent in Cukurpinar Sinkhole, there is an
enormous ice accumulation. These sinkholes, draining the
water of a huge basin on the surface through a fracture
formed by the fault of the limestone, generally find a way
from the fractures on the same fault. Though this physical
erosion forms medium-sized chambers from place to place,

Fig. 4.13 Beginning point of the
main shaft of Cem Sinkhole
(Photo B. Kurt)

these types of sinkholes mostly continue with narrow pas-
sages. Cem Sinkhole, starting with a small entrance disal-
lowing any ice accumulation, continues till —52 m with
small descents and is partially horizontal. Until reaching this
depth, two small side branches connecting to the main gal-
lery are most likely draining the groundwater from two
different points. The enormous vertical shaft, with a diameter
of approximately 45 m and depth of 277 m, encountered at
—52 m is a very interesting geological formation (Fig. 4.13).

Though the shaft loses an amount of its width at =329 m
and decreases to a diameter of 25 m, descents 109 m more
and reaches —438 m. Afterward, it narrows a bit more and
ends with a siphon at =605 m (Fig. 4.14). This shaft is not a
fault mirror like the one in Kes Sinkhole and is most likely a
formation formed with physical erosion. Cem Sinkhole does
not have the catchment basin for such erosion and is a
sinkhole on a mountain slope at a high altitude with a narrow
entrance and horizontal start. The cave has been discovered,
explored and surveyed as a result of the joint activity of three
clubs; BUMAK, BUMAD, and ITUMAK during 2010-
2011 (Doker, 2013).

4.2.10 Cukurpinar Sinkhole

Anamur—icel
Total Length: 3550 m
Total Depth: —1196 m

Cukurpinar Sinkhole is close to Olucak Village, 25 km
north of Anamur district of Icel. The altitude of the sinkhole
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Fig. 4.14 Projected profile of
Cem Sinkhole, drawn by A. Sener
(Déker, 2013)
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is 1850 m, and it is 500 m away from Peynirlikonii Sink-
hole. Though it has the same geological formation as
Peynirlikonii Sinkhole, Cukurpinar Sinkhole has a com-
pletely different structure. Concerning these sinkholes col-
lecting an enormous amount of surface water, the tighter the
entrance of Peynirlikonii Sinkhole is the wider the entrance
of Cukurpmar Sinkhole is. Another interesting geomorpho-
logical characteristic is that the sinkhole of Cukurpinar,
previously active, has been blocked with earth and mud.
This previous entrance, which was the lowest point of the
uvala, is in the form of a blocked doline. The surface water

has eroded a new course in time and formed a huge entrance
with a diameter of 30 m and a depth of 110 m (Usuloglu &
Siler, 2014) (Fig. 4.15). Below this first descent, there is an
enormous chamber and a huge ice accumulation which is
most likely never melting. The side branch of this chamber
reaches below the blocked doline, which was the previous
entrance and in this chamber, there are stalagmites formed
by the water still leaking from time to time. The first 400 m
of Cukurpinar Sinkhole is nearly vertical. This vertical for-
mation slowly changes to horizontal after the first camp area
at —515 m. Between —824 m and second camp area at
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Fig. 4.15 First shaft of Cukurpinar Sinkhole (Photo M. Albukrek)

—1036 m (Aygen Camp), there are long galleries toward the
southeast. The branch beginning at the second camp area is
also horizontal. The cave starts to narrow and ends at
—1196 m (Susam & Genc, 1996) (Fig. 4.16). Though this
depth is roughly the base level of Tageli Plateau and the
starting level of the springs, the ending point of Cukurpinar
Sinkhole is quite distant from any spring. Cukurpinar
Sinkhole has been discovered by Temugin Aygen in 1989,
and its research has been completed by BUMAK in 1994.

42,11 Damlatas Cave
Himmetli-Saimbeyli—~Adana
Total Length: 317 m
Total Depth: —22 m

Damlatag Cave is located on the border of Himmetli
Village, 18 km south of Saimbeyli. The area has an
Ordovician—Upper ~ Cretaceous  aged  autochthonous
sequence, which yields a stratigraphy but very tectonized.

The unit in which the Damlatag Cave is located was defined
as the Dogger—Lower Cretaceous aged allochthone lime-
stone. This unit is fine to medium-thick layered, generally
dolomitized, less dolomitized, and less crystallized lime-
stone. The study area became terrestrial due to the com-
pressive tectonic regime during the Lower Carboniferous
and became a re-deposition environment at the Upper Per-
mian. The Early Cimmerian orogenic phase was dominated
by regression tectonics at the end of Triassic. After a long
period of erosion, at the end of Eocene, the region has gained
a folded and fractured structure with a SE-NW directed
tectonic forces (Tutkun, 1989). At the end of the Eocene
period, the entrance of the cave, which was developed in the
fractured—cracked limestone, was exposed due to the Goksu
Fault.

Damlatag Cave has been developed along the north—south
fracture line in the Upper Jurassic-Lower Cretaceous aged
formations. It is 500 m higher (1100 m) from the karst
basement level of the area (Goksu River, 600 m), and the
entrance of the cave has a width of 10 m and a height of
2.5 m. About 10 m inside the entrance of the cave, there are
travertine walls and columns. The next 40 m of the cave has
also dripstones and columns, in addition to boulders of
various sizes. The second chamber is the most ornamental
part of the cave. This section is completely covered with
columns, stalactites, and stalagmites. In this section, which is
+2 m above the entrance of the cave, there is a chimney
connected to the lower gallery in two steps of —3 and
—10 m. The chimney is a connection between the upper and
lower galleries. The final section has a ceiling height of 8 m
and an average width of 4 m, and it is the highest part of the
cave system. Since the section is completely covered with
travertine deposits in this part, it is not possible to search
further. The lower gallery, located at the bottom of the main
gallery and reached by a chimney, has a depth of =22 m and
also has the same N-S direction with the main gallery (Tork
et al., 2007).

4.2.12 Dim Cave

Alanya—Antalya
Total Length: 360 m
Total Depth: =26 m

Dim Cave is 11 km away from Alanya on the Mediter-
ranean Coast of Turkey. The altitude of the cave is 232 m
from the sea level and is on the western slope of Cebireis
Mountain with a height of 1691 m. Dim Cave has been
formed and developed in Alanya Unit Formation formed by
three overlapping nappes with different stratigraphy and
metamorphism. Dim Cave, without any layer, has been
formed on a quite apparent fault zone roughly in the
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Fig. 4.16 Profile and plan of Cukurpmar Sinkhole (C. Egrikavuk, 2006)

direction of north—south and from place to place in dolomitic
crystallized limestone. Dim Cave has been formed in the
early Paleozoic aged Central Taurids, a very solid and
thin-layered dark gray-colored recrystallized limestone
which composes the main structure of Cebireis Mountain
(Giildal1 et al., 1987).

The Taurids are on the upper Alpine orogenic belt and
have reached their heights at the Pleistocene age due to the
forceful tectonic movements. After these inclines, deep
valleys and canyons have been formed as a result of the
erosion caused by the streams. Dim River flowing in front of
Dim Cave is similarly in a deep canyon. During the tectonic
movements, Dim River deepened the riverbed to lower
levels. Most likely, in the early periods, a huge underground
creek flowing through Dim Cave was outflowing to Dim
Valley. In the later periods, the water level lowered as well
as a result of the gradual deepening of Dim River and Dim
Cave dried up and turned into a vadose from phreatic.
Though the cave had lost its hydrological activities, its
volume expansion continued in the later periods with the
collapse of the ceiling and rocks falling from the walls

(Fig. 4.17). As a result of the water leaking from the ceiling
and walls during the expansion, the cave is full of many
kinds of dripstone formations (stalactites and stalagmites),
and currently, the dripstone formation continues from place
to place (Giildali et al., 1987). Different arachnid species,
worms, bats, and salamanders have been observed in the
cave. Dim Cave has been opened to tourism in 1998 by a
private company.

4.2.13 Dodurgalar Cave

Dodurgalar—Acipayam—Denizli
Total Length: 145 m
Total Depth: =5 m +5.5 m

Dodurgalar Cave is located on the eastern slopes of the
Malli Mountain, 3 km west of the village of Dodurgalar.

The area around the Dodurgalar Cave is composed of
different rock units, the lithostratigraphic, and structural
features of the Lycian Nappes. The Cretaceous ophiolites
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Fig. 4.17 Plan and profile of Dim Cave, adapted from (Giildali, Nazik, Soylu, & Aksoy, 1987)

form the stratigraphic base from these rocks. On the ophi-
olites, limestone and blocky flysch were belonging to Lias-
sic-Upper Cretaceous. The two rock units called Mallidag
Unit by Senel, 1977, and overlain by a tectonic contact.
The Mallidag Unit, the Middle—Upper Triassic flysch, and
the Upper Cretaceous—Cretaceous calcite was overlain by
the tectonic contact. Dodurgalar Cave formed in Jurassic—
Cretaceous aged neritic limestone developed. The cave,
which is approximately 200 m above the Acipayam Polje
(895 m), was developed in the north—south direction, just
below the Pliocene surface.

The cave has a narrow entrance and a single chamber
with a total length of 145 m. The cave, which developed in
Jurassic—Cretaceous limestone, has a recessed protruding
structure as it is divided into many rooms with many col-
umns. An almost horizontal cave, the deepest point is =5 m
and the highest point of the cave is +5.5 m. Dodurgalar Cave
is in the vadose zone and was completely fossilized. Drip-
stone formations, and in particular, thick columns, prevent
the danger of collapse. Water leaking from the ceiling during
the rainy periods, as well as the new dripstones is kept alive
the old formations (Fig. 4.18) (Nazik et al., 1998).

4.2.14 Dongel Cave

Dongel-Goksun—K. Maras
Total Length: 319 m
Total Depth: +38 m

Dongel Cave is very near to Dongel Village, and it is an
active aquifer. The cave was formed in Miocene aged reef
limestone, and it is interconnected by two fracture systems
within NE-SW and NW-SE directions. Dongel Cave, which

was researched by the BUMAK, MTA, and OBRUK teams
at different dates, has three different plans. This active cave,
which is located at the bottom of the Dongel Cave System
was explored by MTA in 2008, and it was measured as
117 m up to the siphon. During the OBRUK survey in 2010,
a very long fossil branch that was not measured by the MTA
was found and the cave was measured and mapped again. As
a result of this study, it was understood that the total length
of the cave was 319 m. The active part of the cave was
developed within two intersecting joint systems. While the
width of active passages varies between 2 and 3 m, the fossil
branch is much wider and higher (Fig. 4.19) (Yamag, 2011).

There is continuous water flow in the cave, and the
average flow is around 2 L/s during the dry season. Water
discharge must be much higher during the rainy season. The
average air temperature is 12 °C, and relative humidity is %
92 in the cave during the summer. Even in the active part of
the cave, few cave sediments are also observed. However,
the hydrological structure of the cave prevents the formation
of cave deposits (Tork & Savas, 2008).

4.2.15 Dupnisa Cave

Demirkdy—Kirklareli
Total Length: 3150 m
Total Depth: +154 m

Dupnisa Cave is located 6 km southwest of Sarpdere
Village of Demirkdy district of Kirklareli. Though the
Jurassic—Cretaceous limestone and marble outcropped on
wide areas are observed on this part of Yildiz Mountains
lined in the northeast of Thrace, from place to place, the
Triassic schist underneath comes to light (MTA, 2002a).
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Fig. 4.18 Plan and profile of Dodurgalar Cave, adapted from (Nazik et al., 1998)

Dupnisa Cave is located on the border of the overlapping of
the limestone with the schist and two different fault lines.
Consisting of two vadose and one phreatic gallery, the cave
system has a total length of 3150 m. The spring resurging out
of Dupnisa Cave system, consisting of interconnected two
levels and three caves, comprises Rezve Creek which is the
border between Turkey and Bulgaria. The new entrance of
Dupnisa Cave was reduced 20 m with respect to its former
entrance due to a collapsed doline where the former entrance
was replaced by a natural bridge. As progressed, the roof gets
higher, and there are some large cavities. The water level is
low in the cave (Fig. 4.20). From time to time, colored
marbles covered with decorations can be seen. The fossil
gallery right on top of the active gallery can be mostly fol-
lowed. In the last part of the active gallery continuing for
approximately 1 km, the dimensions of the large chamber are
125 m x 75 m, with a ceiling height of 30 m (Fig. 4.21).

Kizlar Cave is a fossil branch comprising the second level of
Dupnisa system together with Kuru Cave. Very poor in
dripstone decorations and consisting of three remarkable
branches, Kizlar Cave has been completely fossilized. The
bottom is a mixture of thick fossil soil and coarse blocks,
pebbles, and sand, and it has two connections with Dupnisa
Cave. Kizlar Cave starts with a 60° incline, and as pro-
gressed, it diverts into branches where the floors are covered
with rocky blocks, and these branches leading to three
diverse routes are then combined and joined to Dupnisa
Cave. At this junction, there is 11 m descent from Kizlar
Cave to Dupnisa Cave. Kuru Cave is the other branch of
Dupnisa system together with Kizlar Cave. It has two
entrances; the first entrance, 100 m to the southeast of
Dupnisa Cave, is like a 5 m steep shaft while the second
entrance is 225 m to the southeast and 12 m down of the first
entrance. It is 456 m long, and the initial incline ends up with
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Fig. 4.19 Plan of Dongel Cave (Yamag, 2011)

a room having a floor of soil and sand. One of the branches
diverting from this room ends up with a chimney coming to
the surface while the other one joins with Dupnisa Cave. The
cave is adorned with decorations of stalactites, stalagmites,
and wall dripstones. There are debris, blocks, and a thick soil
deposit in the entrance zone. Small halls were developed due
to depressions on parts covering Dupnisa Cave. Formed in
the direction of north—south, a narrow gallery diverting from
the eastern part of the Great Dripstone Hall descends to
Dupnisa Cave. The speleological report of Dupnisa Cave
System was first issued as a result of the explorations carried
out by BUMAK between 1979 and 1980 (E. Atalay &
Ulkiimen, 1980). In Dupnisa Cave System, a large bat pop-
ulation consisting of numerous different species lives are

there. As a result of the researches and counting carried out in
different years, it has been determined that the population
differs periodically but regularly is between 30,000 and
50,000 (Benda & Horacek, 1998; Paksuz, Ozkan, & Postawa,
2007; Zeinelabdin, 2002). Myotis myotis being the most
common, 15 different species have been determined in the
population. These are Rhinolophus ferrumequinum, R. hip-
posideros, R. euryale, R. meheyli, Myotis myotis, M. blythii,
M. emarginatus, M. mystacinus, M. capaccinii, M. dauben-
toni, M. bechsteinii, M. nattereri, Basbastella barbastellus,
Miniopterus schreibersii, and Plecotus auritus (Furman &
Ozgiil, 2004). Dupnisa Cave system is the only known cave
with 15 different species of the 35 total known bat species of
Turkey existing together.
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Fig. 4.20 Main gallery of Dupnisa Cave (Photo C. Giiloglu)

4.2.16 Gokgol Cave

Er¢ek—Zonguldak
Total Length: 3350 m
Total Depth: —11 m +43 m

DUPNISA CAVE
Demirkoy — Kirklareli
Total Length 3150m
Total Depth +154m
BUMAK May 1880

Fig. 4.21 Map of Dupnisa Cave (E. Atalay & Ulkiimen, 1980)

Gokgol Cave is located on the road around Uziilmez
Region at the 4th km of Zonguldak—Ankara highway, to the
southeast of the city, in Ercek Village. Gokgol Cave has
been formed at a place close to the contact of two different
formations composing Zonguldak Carboniferous and in the
Lower Carboniferous limestone. The other formation,
mainly composed of schist and sandstone alternation, is a
hydrologically impermeable unit. On the contrary, the Lower
Carboniferous limestone in this area has the lithostrati-
graphical characteristics suitable for karstification and cave
development. The base of this limestone is marly and
chalky, and as progressed to the upper levels, the dolomite
ratio increases. On the top level, CaCOj; is dominant. In the
analysis of a sample, received from in front of the cave, 99%
CaCOgj; has been determined. On the contrary, the amount of
MgCOj; is scarcely any. Concerning the formation of the
cave, in addition to the lithostratigraphical characteristics, a
fault in the direction of east—west has been effective as well.
In most places, this fault is vertical to the dip of limestone. In
some places, the cave extends in the direction of the fault
and some other places in accordance with the dip of lime-
stone. The developments in parts with asymmetric and nar-
row profiles are in the direction of the dip of limestone. On
the contrary, the flat galleries with high ceilings have
developed in the direction of the fault. Gokgol Cave has
three entrances, two of which have been fossilized and one is
still active. After downpours, from time to time, water out-
flows from the smallmouth 10 m below the main entrance on
the upper level. And the youngest entrance of the cave is
located on the side of Ercek Creek. This third entrance is
hydrologically active and very narrow. Apart from the main
gallery in the direction of east—west, Gokgol Cave consists
of two big side branches. The main gallery, the endpoint of
which is +10 m from the entrance, ends with a narrow
siphon. The endpoint of the South Gallery diverging to the
south from the Great Collapse Hall is +17 m, and the side
North Gallery active diverging to the north with a wide arch
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is +21 m. The Great Collapse Hall is the junction point of all
side branches. The width of the second part of the side
branches and main gallery, located in the side zone hydro-
logically active, after the collapse is 1-5 m, and the height
the ceiling differs between 1 and 8 m. On the contrary, the
zone from the entrance to the Great Collapse Hall is wider
and higher (Nazik et al., 1995) (Fig. 4.22).

Gokgol Cave is located in four different geological and
three different hydrological zones. The two fossil levels,
characterizing the first development periods of the cave and
located in the vadose zone, are entirely dry except for the
waters leaking from the walls. On the contrary, the third and
fourth levels are located in the active/semi-active zones. In
the main gallery and side branches, even during the dry
spell, there is an apparent underground creek. There is
remarkable water inflow especially from the main branch
diverging to the east. Though the levels of the water
inflowing from the other branches quiet differ depending on
the seasons, there is no significant change in the main gal-
lery. Likewise, there is significant water inflow from the
small branch active near the Great Collapse Hall. The waters
inflowing from all branches of the cave merge in front of the
Great Collapse Hall and disappear in the advanced active
gallery due to a fracture in the semi-active main gallery. In
the zone from the entrance to the siphon, there is significant
water dripping from the ceiling and side walls during the
rainy periods. The majority of these waters, forming ponds
on the base of the cave, flow to the sinkholes at the entrance

zone and outflow from the second mouth (Nazik et al.,
1995).

Especially the fossil levels of Gokgol Cave, rather rich in
terms of the dripstone formations, located on the vadose
zone, are decorated with dripstone formations as stalactites,
stalagmites, columns, and curtains in all types and colors. On
the contrary, on the active and semi-active levels, only wall
dripstones and few stalactites are seen. The first 875 m of
Gokgol Cave, starting from the entrance zone to the Great
Collapse Hall, has been opened to tourism. In this area, there
is walking track, bridges, and observation platforms. The
active underground creek continues to flow beneath the
walking track. Its first exploration was carried out by the
Turkish and French cavers in 1977. The cave was surveyed
by cavers from Trent Polytechnic University in 1978
(Watkins, 1980). It was re-explored and re-surveyed by
MTA in 1995 (Nazik et al., 1995).

4.2.17 Ikigoz Cave
Catalca—Istanbul

Total Length: 4816 m
Total Depth: +50 m

Ikigdoz Cave is located near Pinarca Village approxi-
mately 50 km north of Catalca district of Istanbul. The
outflow of the cave lies 150-200 m northwest of Pinarca

Fig. 4.22 Plan of Gokgol Cave adapted from (Watkins, 1980)
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Village. It can be reached by following the creek flowing
through the village. On the way to the cave, the ancient
Byzantine water tunnels can be seen. The unbroken parts of
these tunnels lead to the cave after 35 m. As the first part
from the entrance up to the chimney has two mouths, the
cave is called “Ikigdz” (Two Eyes) by the local people. The
continuation of the cave after the chimney is hardly noticed.

This part of the mid-region of Thrace is rather lithos-
tratigraphically complicated. In the region, there are at least
11 different geological formations and around ikigdz Cave,
and two different formations are intersecting. These Middle
and Upper Eocene aged rocks formed the cave, named
Sogucak Formation, and another Upper Eocene and Early
Oligocene aged formation are transitive. The rocks are
mostly formed of carbonate shelves. The limestone is med-
ium to thick-bedded and massive, has high porosity, melting
gaps, and fossiliferous. This formation with a very slight
thickness and the other transitive formation containing
pelagic shale, marl, and clay have the characteristics of the
impermeable layer beneath the limestone (Altiner, Bati,
Tunay, Senel, & Ekmekgi, 2006).

The accessible part of ikigdz Cave is the active gallery
with a length of 130 m and a height of 1.5-2 m. A stream
flows through the gallery. Except for a few dunes, the floor
of the cave is 0.5-1 m below the water level. At the end of
the gallery, a collapsed chimney forms another entrance to
the cave. The underground system passing through the cave
system is the main drainage system of the area, and it had
been used as an important water source in the past. There are
remains of the ancient dike connected to the cave, 2.5 m
above the chimney. After passing the chimney, it is quite

hard to proceed further in the cave. The water beneath the
low entrance forms a siphon in the winter months. In sum-
mer, the water level drops and enables a low passage. From
this point after, the cave continues for another 100 m and
reaches an inclined chamber with a permanent siphon at its
end (Ozgiil & Bilgin, 2000).

During the two explorations in 1990 and 1992, the cave
system hidden behind the siphon was explored by the cave
divers. The first and second siphons were dived during the
explorations. Three hundred m after the second siphon, the
gallery enlarges. The width of this section, namely “Gallery
of Atatiirk” ranges from 8 to 15 m and its height ranges from
10 to 20 m. Afterward, the gallery is divided into two. In the
area, namely “Du Cote d’Ailleurs,” the ceiling is full of thin
soda straws in an area of 400 m until the third siphon. In
1993, the third siphon was dived and the total length of the
cave reached 4816 m. Since the endpoint of this gallery is
quite close to Kocakuyu Cave with a length of 1010 m, it has
been indicated in a report as Kocakuyu Cave might be a
former branch of Tkigdz and both caves might be a part of the
same cave system (Fig. 4.23). As some of the siphons remain
unexplored, there is a possibility that these two caves might
be directly connected (Wolozan, 1993a, 1993b, 1993c).

As some bats have been seen in the galleries between the
siphons, there may be some hidden cracks or chimneys opening
outside but undiscovered yet. Due to their sizes and isolations,
the galleries might provide excellent roosts for and host large
colonies of bats. The tooth of a mammoth semi-covered by the
flooded wastes was uncovered in the Gallery of Atatiirk. And,
two small fish were seen in the first siphon. Plenty of cave pearls
were found in some chambers (Wolozan, 1993c). It was

IKIGOZ - KOCAKUYU
CAVES

Fig. 4.23 Maps of Tkigdz and Kocakuyu caves. At the bottom left corner of the map, Kocakuyu Cave can be seen, and the estimated distance

between these two caves is less than 20 m (Wolozan, 1993c¢)
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explored biospeleologically in 1999 within the framework of
the Eurasian Land-Bridge 99 Project, and a few Rhinolophus
Euryale was seen (Ozgiil & Bilgin, 2000).

4.2.18 llgarini Cave
Stimenler—Kastamonu
Total Length: 858 m
Total Depth: —250 m

Ilgarini Cave is on the north of Siimenler Village of
Pinarbagi district of Kastamonu. To reach this cave located
in Kiire Mountains National Park, approximately 4 h of
walking through the forest is required, and since the forest is
quite dense, it is hard to find the cave without a guide. The
starting point of the forest, at the same time, is the inter-
section line of Ulus Formation constituting this area and

Inalt1 Formation rising as a hard slope on the north. From
these two formations, both of which are Upper Jurassic—
Lower Cretaceous dated, and Ulus Formation has created a
sort of subduction zone from south to north by going
beneath Inalti Formation. This subduction zone can be seen
from the entire south wall of Kiire Mountains National Park.
This zone forms the boundaries of the national park. Due to
the sinking of Ulus Formation beneath Inalti Formation, it
has raised the other formation and formed a plateau entirely
formed of chalkstone.

Ilgarini Cave, which is located on this plateau, was
explored by Prof. Cemal Arif Alagoz in 1940 while carrying
out researches in the area. In his work published in 1944,
Alagoz has stated that they reached Ilgarini Cave with great
difficulty and described the chapel and tombs in the cave
(Alagoz, 1944). Ilgarini Cave was surveyed and mapped by
BUMAK in 1982 (Cetin et al., 1983) (Fig. 4.24) and after-
ward in 1990 by Leicester University Caving Club (Holland,
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Fig. 4.24 Plan of Ilgarini Cave (Cetin, Siileymangil, Tarba, & Ulkiimen, 1983)
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Fig. 4.25 Entrance gallery of Ilgarini Cave (Photo A. E. Keskin)

1990; Kay, 1990). The cave consists of two parts as fossil
horizontal part and an active vertical part. In the horizontal
part with a length of approximately 400 m, there are the
remains of graves, houses, and cisterns (Fig. 4.25). The flat
area just to the west of the cave entrance is supported from
the west side by a retaining wall made of stones. Therefore,
it can be concluded that this flat area is man-made. This flat
area might have been created for agricultural purposes.
During the studies carried out in 1982, on the enormous
entrance of the cave receiving daylight, a ruined village of
homesteads was reported (Cetin et al., 1983). As progressed
to the left from the shaft to down below, following a
zigzagging brick laid pathway supported by the stone setting
walls, there is another chamber with two small churches and
11 graves. Most of the tombs are two—three layered with
wooden planks used to separate. As a result of the obser-
vations done in September 2000 and May 2001, it is deter-
mined that these tombs have been greatly disturbed since the
research of BUMAK in 1982. The dendrochronological tests
on the wooden samples taken for determination have
revealed that the woods used on the tombs were mostly from
oak trees common around the cave and approximately dated
AD 977 (Akkemik, Aytug, & Giizel, 2004). Based on these, it
has been understood that the tombs and other archaeological
remains belonged to the late Byzantine period. On the other
hand, a biospeleological research carried out in 2009, it is
found out that the cave is home to a huge variety of bio-
logical life with endemic species from Pseudoscorpionida
and Amphipoda group (Yama¢ & Egrikavuk, 2010).

4.2.19 insuyu Cave
Burdur

Total Length: 8350 m
Total Depth: +156 m

Insuyu Cave has located 13 km from the city center to the
east of Cine Plain, southeast of Burdur, on the outskirts of
Sarpgiiney Hill with a height of 1606 m and is the first show
cave in Turkey. This area on which the cave is located has a
quite complicated geological structure. The lithologic units
observed near the cave can be examined under two main
titles as autochthonous and allochthonous units. The auto-
chthonous units principally consist of Upper Cretaceous
aged Sobiidag and Senirce Formations, Plio-Quaternary
aged travertine and alluvium sediments. The structural
anomalies, which are the most basic characteristic of the
high tectonic activation in the area, are frequently seen in the
lithostratigraphical sequence. And the most determinant is
Gokeebag Ophiolitic Melange, the representative of the
Lycian Nappes, constituting the allochthonous source of the
area. The stratigraphical positions of the units to each other
are determined by Fethiye—Burdur fault. S6biidag Formation
is the oldest autochthonous unit near Insuyu Cave. The
formation, also named as Sobiidag limestone in the previous
studies, is outcropped on a wide area. The formation has a
very faulted structure and has a thickness of more than
500 m. The age of the formation is stated as Upper Creta-
ceous. The same-aged Senirce Formation, just above Sobii-
dag Formation, principally consists of pelagic limestone. In
the base areas with relatively high carbonate content, the
formation shows bedding with a slight or medium thickness.
These two autochthonous units show a structural unconfor-
mity in terms of the allochthonous Gokcebag Ophiolitic
Melange. The settlement age of Gdokgebag Ophiolitic Mel-
ange, the representative of the Lycian Nappes, is stated as
Upper Cretaceous—Lower Paleocene (Karaman, 1994). The
rocks composing the complex are principally serpentinite,
gabbro, diabase, chert, radiolarite, and sandstone and lime-
stone blocks in different sizes and ages. The unit with an
extremely complex internal structure overlaps to the auto-
chthonous So6biidag and Senirce formations around Insuyu
Cave (Erdogan, Ergeneli, & Berberoglu, 2014). And these
units, as of the entrance of Insuyu Cave, are covered with
Plio-Quaternary sediments in the direction of the southwest—
west—northwest. These sediments are alluvium, alluvial
cones and fans, and travertine with a thickness of 300 m
from place to place. The formation of Insuyu Cave is mul-
tiphase. The distribution of dry galleries to the subbranches
and erosion formations which can be observed on the ceil-
ings and walls of these parts only possible to be caused by
high water flow indicates that these galleries currently dry
have developed under submerged conditions. The cave
probably transformed from saturated to semi-saturated con-
ditions with time. During this process, the subterranean
streams and branches with high flow speed and turbulence
were also effective in the erosion. Probably, Insuyu Cave
used to discharge much more amount of water than observed
now (Fig. 4.26). Taking into consideration the morphology
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Fig. 4.26 Diver in the first lake of Insuyu Cave (Photo A. E. Keskin)

of the “keyhole” in some narrowing parts of the tributaries,
semi-saturated following the primary waterlogged develop-
ment period, and stream erosions are other pieces of evi-
dence of the secondary development phase. The spoon
formations on the high parts of the walls and ceilings in
these parts show the rise of the stream from time to time
filling the galleries with water. The presence of formations
such as soda straws and stalactites are sufficient evidence to
prove that the erosion by the subsurface stream reduced and
lost its effect in time.

These deposits are the products of the latest development
phase which has been effective up till now. The falling of the
blocks from the ceiling commonly encountered in most parts
of the cave shows that the tectonic movements are not only
effective in the development of the cave but also in the
destruction as a result of the natural process. The parent rock
forming the walls in some parts is extremely diffusible
because the corresponding blocks are intensively affected by
the shear through the fault scarp notable in the development
(Bayar1, Varinlioglu, Keskin, & Erdem, 2002).

Upon the informing of Dr. Temucin Aygen, the scientific
exploration of Insuyu Cave began in 1952. Having realized
the importance of the cave after his first exploration, Aygen
draws the attention of the authorities and carried out a sec-
ond and comprehensive exploration in Insuyu Cave in 1953.
Aygen mentioned in his book “Tiirkiye Magaralar” (Caves
of Turkey) that before the opening of the artificial tunnel,
which provides entrance for tourists nowadays, it was quite
hard to enter the cave from the natural entrance. Besides, the
natural opening was completely submerged during spring
with the increase of the water level (Aygen, 1984). Insuyu
Cave was opened as the first touristic cave of Turkey in
1966. A biospeleologic research by Paolo Marcello Brignoli
(Brignoli, 1971, 1972) and research for bat species by
Friederike Spitzenberger were also carried out in the cave.
The several bat species inhabiting the cave were determined
as Rhinolophus euryale, Rhinolophus meheyli, Rhinolophus

blasii, Myotis myotis, Myotis capaccinii and Miniopterus
schreibersii (Benda & Horacek, 1998). Also, 200-300
hibernating Myotis capaccinii and 50 Miniopterus
schreibersii were found (Spitzenberger, 1973). Also, Mil-
lipides and Troglobitic isopods in addition to a few species
of spiders were reported (Brignoli, 1973).

The first comprehensive map of Insuyu Cave was drawn
in 1968. Only the main galleries and some major branches
were shown on this map, and none of the small galleries
were shown. However, the narrow passage, providing a pass
toward the non-touristic part of the cave and located on the
northeast of the Big Lake, was shown on this map (Nazik,
Derici, & Kutluay, 1999). This passage, which had not been
researched for long years, was first passed in 1993. In the
report by the research team, being the first to explore this
part, the cave was stated to continue with several galleries
from that part on and to have many lakes. A comprehensive
map of this non-touristic part was completed in 2006. On the
other hand, the modification of the map for the touristic part
prepared in 1997 and re-drawn maps of the same part were
also rather insufficient. OBRUK Cave Research Group
realized the deficiencies in those five maps and started a
project in 2011 to provide an accurate mapping of Insuyu
Cave as much as possible. During this project, seven survey
trips were made and a new map of the cave with a length of
8350 m was drawn (Fig. 4.27). The relevant length is almost
double of all previous surveys. During the explorations, all
galleries in the touristic parts of Insuyu Cave have been
re-surveyed. Additionally, in the second part of the cave, a
new water gallery and another large chamber following that
gallery have been explored (Yamag, 2013d; Yama¢ &
Egrikavuk, 2013).

4.2.20 Kadiini Cave
Alanya—Antalya

Located on the Gomeme Mountain in the Oba Village,
this cave lies 15 km northeast of Alanya. The cave is on the
western rocky wall of Oba Cay1 valley and 40 m above the
brook. Oba Cay1 deepened its bed by constantly eroding the
Upper Permian aged dolomitic limestones that compose the
area also known as the Cebireis Formation, causing the
caves formed by karstic aquifers feeding this creek to stay in
a hanged state (Siler, 2016). The underground water flowing
in the Kadiini Cave also deepened its bed over time. Today
this underground water continues to flow approximately 20—
30 m below the cave entrance, goes through a short siphon,
resurfaces through Kadipmnar Springs 120 m east of the
cave, and joins the Oba Brook. The hole formed by the
erosion of this underground water and the collapse of the
weakened ceiling of the cave created a large chamber at the
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Fig. 4.27 Map of Insuyu Cave (Yamag & Egrikavuk, 2013)

entrance of the Kadiini cave. The base of this chamber,
approximately 120 x 40 m in size, is completely covered
with big boulders fallen from the ceiling of the cave (Giildali
et al., 1987). There is one hard to find and tight side gallery
between the boulders at the north wall of the chamber, which
continues for more than 2000 m enwidening. Tens of human
skeletons and pottery were found in a small chamber 120 m
further from the starting point of this gallery almost com-
pletely covered with stalactites, stalagmites and travertine
formations. Probably due to the difficulty of finding the
entrance of that side gallery, these remains were undisturbed
until found by the cavers of AKUMAK (Akdeniz University
Caving Club) very recently.

Kadiini Cave was archaeologically studied for the first
time by Kilig Kokten in 1956-1957. Kokten opened up a
trench in the main chamber close to the entrance, and in this

test dig, he revealed that Classic Age, First Bronze Age,
Neolithic Age, and Upper Paleolithic Age layers were found.
He also found human bones in the same trench (Kokten,
1958). Even if it is known that the cave is inhabited for a
very long period, in light of these excavation findings and
some other fragments found in the main chamber of the
Kadiini Cave, skeletons and pottery found in situ in this side
gallery are important archaeological discoveries. Being
cemented by calcium carbonate on the calcareous blocks,
some skulls easily dissolve when touched, whereas some are
silicified. Pottery and skeletons found by archaeologists
were gathered by Alanya Museum in 2017 (Fig. 4.28).
Kadiini skeleton group, which is a rare example of using
caves as a burial ground tradition, is dated back to Late
Chalcolithic and Early Bronze Ages according to the
archaeological findings found along with them, which
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Fig. 4.28 Bronze Age pottery fragments in Kadiini Cave (Photo E.
Gilli)

coincides with the datings revealed by radio-carbon tests
conducted on skeleton remains found in the previous studies.
Large and small pithoi and urns, a tankard, a whorl, few
needles, and stone tool remains were found inside the cave
along with the aforementioned skeletons. It is speculated that
pithoi and urns were used to bury babies and children.
Anthropological and archaeological data shows us that these
parts of the cave were probably areas used for the dead to be
left and/or buried. It is speculated that the dead are thought
to be left directly inside the cave or buried very close to the
surface. On the other hand, most of the bones were recov-
ered from wide pits, which probably indicates that the dead
were left on berms first and moved to these pits later to make
room for new ones (Usta & Ipekoglu, 2019).

4.2.21 Karain Cave
Dosemealti—Antalya
Total Length: 100 m
Total Depth: —15 m

Karain Cave is approximately 27 km northwest of the
city of Antalya, immediately northeast of Yagca Village.
This small cave contains some of the most important
archaeological findings of Turkey. The cave, which lies in
the west Taurus Mountains system, within the Bey Moun-
tain’s Cretaceous aged limestones. The cave is 430 m high
from the sea level, 110 m high from the plains in front of it,
and opens up with a faultline. There are many karstic springs
like the Kirkgdz springs and many different archaeological
caves at the skirts of the hillside where Karain Cave resides.
The cave, where the first human traces are dated back to the
Pleistocene period, appears to be in a suitable condition in
terms of ecological environments and inhabited for tens of
thousands of years. The cave consists of three different

spacious galleries and the five small sections at the first big
space.

The Karain cave site was discovered by Moretti (1923—
1924a). Even if he mentions it as the “Sacred Cave of
Iuvadja” in his article, we know that this cave is Karain. In
his study, Moretti was content with copying just the
inscriptions inside the cave. The next study in Karain was
conducted by Kili¢ Kokten in 1946 as a side survey, during
his research at the Gurma (Kurma) Cave. Kokten has deci-
ded to excavate the cave as a result of the chipped stone finds
he encountered on the present floor of the cave. The exca-
vation was started in 1946 in the most illuminated Cham-
ber A (Kokten, 1955). The excavations continued until 1972
under Kokten’s direction. In the excavations, he conducted
in an area of 6 x 7 m, Kokten determined 8eight cultural
layers and dated these layers to various periods from the first
stages of the Lower Paleolithic Age to the depths of the
Upper Paleolithic Age. Following Kokten’s death in 1974,
excavations were halted for over a decade. The trenches
were reopened in 1985 by Isin Yalcinkaya; who set out to
solve some of the problems in Kokten’s stratigraphic
sequencing; to further understand the chipped stone
sequences; the Pleistocene faunal and floral assemblages of
the site (Yalginkaya, 1987). She also analyzed the sedi-
mentary layers for age estimates. Today, the studies continue
with the contribution of international experts.

Starting from the Lower Paleolithic Age, the cave had
been consistently inhabited during the Middle and Upper
Paleolithic, Neolithic, Chalcolithic, Early Bronze Ages,
second century Bc, and Classic Age. The inscriptions by the
entrance indicate that the cave was used as a cult center in
the Hellenistic and Roman periods. A cultural deposit of
about 11 m thick was excavated, and it was understood that
the longest and most significant settlement was during the
Paleolithic Age.

The excavations directed by Yalginkaya were carried out
in the same outermost chamber that Kokten excavated in;
Chamber E, as well as in Chamber B immediately to its west
(Fig. 4.29). The excavations in the latter chamber exposed
12 geological strata and 32 archaeological layers. Of these
32, Paleolithic begins after the thirteenth layer. Layers 15-17
are Late Upper Paleolithic while layers 18-32 are Middle
Paleolithic (Yalcinkaya, 1987). A sample from the Late
Upper Paleolithic was dated to 16,250 £ 790 Bp. Excava-
tions in Chamber E included a vertical strip going along the
badly damaged eastern profile and a horizontal one going
along the remaining depositional layer. The lowest and
oldest phase yielded some roughly denticulated and notched
tools which are believed to be Clactonien in character. This
phase has been dated to pre-350,000 Bp. The phase above is
comprised of units IV and III and is dated between 350,000
and 300,000 Bp. This layer yielded tools including side
scrapers with stepped and scaled edge retouch which
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Fig. 4.29 Excavation in the entrance gallery of Karain Cave (Photo B.
Erdem)

resembles European Charentien types. Roughly denticulated
and notched tools continue to be found in this phase. The
uppermost phase, comprised of units I, II, and I, have been
dated between 300,000 and 60,000 Bp (Yalcinkaya, Otte,
Tagkiran, Kosem, & Ceylan, 1997).

There are countless flints among the Middle Paleolithic
findings found within Chamber E. Disks and discoid cores as
well as end scrapers are tools that collectively represent this
period (Yalginkaya, 1992a). The excavation yielded high
numbers of flakes and debitage products, indicating that
flake removal was carried out within the cave. Smaller flint
cores seem to have been preferred in this period, instead of
larger ones. The fact that they reused Levallois cores as
discoid cores shows that they were economic in the use of
this raw material. The points and end scrapers show that the
inhabitants of the cave were hunters. A tooth mark, a
mandible fragment, phalanxes, and an in situ leg bone
belonging to a Neanderthal were among the findings. It is
not clear whether all of these bones belong to one single
Neanderthal or not (Yalginkaya et al., 1998). All of these
finds encountered in Chamber “E” belong to different phases
of the Middle Paleolithic. It is suggested that Chamber B
was used for butchering activities during this level, based on
the animal bones found in piles (Yalg¢inkaya, Taskiran,
Kosem, Ozgelik, & Atict, 2002). As a result of the prelim-
inary studies on the animal remains found in Chamber E,

these species were determined: Hippopotamus (Hippopota-
mus amphibius), gaur (Bos primigenius), wild horse (Equus
sp.), red deer (Cervus elaphus), Anatolian fallow deer
(Dama dama), bezoar goat (Capra aegagrus), wild sheep
(Ovis orientalis), wild boar (Sus scrofa), cave bear (Ursus
spelaesus), panther (Pantera pardus), red fox (Vulpes
vulpes), and the tortoise (Testudo sp.). Other than these,
birds, rodents, and crabs are represented in general cate-
gories (Yalginkaya et al., 2002).

4.2.22 Kes Sinkhole

Doéngel-Kahramanmaras
Total Length: 1801 m
Total Depth: =728 m

Kes Sinkhole resides in the Kes Mountain north of
Kahramanmaras, at an altitude of 1800 m. A long penetra-
tion could not be procured during a diving activity in Yes-
ilgéz Sinkhole, a “Vauclusian Spring” which resides at the
skirts of the Kes Mountain at an altitude of 680 m, due to the
tightness of the underwater passages. The area was studied,
and it was discovered that the source feeding this spring is
another sinkhole at a high altitude and Kes Sinkhole was
found (Fig. 4.30).

Fig. 4.30 Kes Sinkhole (Photo C. Cankirilr)
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Even if this region known as Eastern Taurus Range is
mostly composed of limestone and dolomite, there are at
least five different formations dated to different periods.
These sediments, which are mostly a product of a deep
nautical environment, are thought to have been reformed
through tectonic movements and embarkments, gaining a
complex appearance. East and west of this 15 km” area,
which completely belongs to an orogenic belt, are geologi-
cally distinct from one another. Even if the widest rock
formation seen on both sides is limestone, there are great age
differences among these limestones belonging to five dif-
ferent formations (Giil, 2000). Haciveliler Formation can be
observed toward the east and southeast of this area. This
formation, which embodies Yesilgdz Sinkhole and many
aquifers at low altitudes, is composed of light-colored and
coral foraminiferal reef limestone, rich with fossils. There
are two different views considering the age of this formation:
Early-Mid Miocene and Late Miocene (Giil, Darbas, &
Giirbliz, 2005). Permian dated gray, dark-gray and
re-crystallized Kesdagi Formation resides northeast of this
formation, which includes dolomitic limestones in some
parts (Yimiin & Kili¢, 2002). Different formations in the
area present a highly complex hydrogeological appearance.
Because there were no dye tests conducted in the eight
different sinkholes and 11 aquifers found within this 15 km?
area, the origins of these springs could not be determined.
One of the most typical examples of this situation is the Kes
Sinkhole.

Two small creeks unite and sink to this sinkhole that
resides 1100 m above the Yesilgdz Sinkhole and at 1800 m
altitude. Geological formation in the sinkhole changes at
—175 m to a vertical fault mirror, which lowers down to this
point with small descents. After this sheer single drop of
170 m, sinkhole continues with small descents again and
ends with a narrow siphon at —728 m. There is a 4 km
distance and 400 m difference in height, between this ending
point of the cave and the Yesilg6z Sinkhole, where the water
coming from the Kes Sinkhole is believed to resurface. The
study of Kes Sinkhole is conducted by OBRUK Cave
Research Group between 2009 and 2012 (M. Egrikavuk,
2013).

4.2.23 Kirkgozler Cave

Dosemealti—Antalya
Total Length: 821 m
Total Depth: =83 m

Kirkgozler Cave is a big aquifer of west Taurus Moun-
tains, which is 35 km north of Antalya and 14 km north of
its Dosemealt1 county. The Taurus Mountains, which stretch
out in the north—south direction in the area, acceleratingly

lowers down to Antalya travertine plateau. At the contact
point of these two different formations, there are many caves
in Taurus Mountain’s Mesozoic aged limestones. There are
also many aquifers besides these caves which of many have
been inhabited in prehistoric ages and have archaeological
importance. Those aquifers have very low intercrystalline
permeability where the limestones and dolomites comprising
the aquifer have been deeply buried and deformed,
destroying the original porosity. Groundwater flowing
through the aquifers, dissolved conduits, and caves. In the
Kirkgozler region, groundwater from the aquifers discharges
at the contact point with the Antalya Plateau where the water
either flows over land or is diverted underground, then dis-
charges at secondary springs in the Antalya travertine
aquifer further down gradient. Further south along the
Mediterranean coast where the Taurus Mountains border the
sea, groundwater from the Taurus Mountain aquifer dis-
charges at springs near or below sea level. Current hydro-
geological interest is focused on developing groundwater
resources from the Taurus Mountain aquifer that either dis-
charges to the Mediterranean Sea or leak into the Antalya
travertine aquifer. The Antalya travertine aquifer consists of
flat-lying permeable Quaternary travertine deposits that
extend for approximately 800 km” and constitute the Anta-
lya Plateau. The travertine plateau is divided into three levels
where the total thickness reaches 150 m. The uppermost
level has an average elevation of 250-300 m and constitutes
the catchment area for the Kirkgozler springs. The combined
discharge from the Kirkgdzler springs supplies water to
Antalya either directly or by recharging the Antalya tra-
vertine aquifers.

The biggest of the three underwater caves being resear-
ched in the area is Kirkg6z—Suluin Cave System (Fig. 4.31).
The other two underwater caves, namely Kirkgoz 1 and 2
springs, have shorter penetration distances. There have been

Fig. 4.31 Entrance of Kirkgozler Cave (Photo G. Ture). The stalac-
tites and the travertine formations are the proofs that the cave was in a
vadose zone for a long time
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ongoing archaeological excavations for many years in
Kirkgdz—Suluin Cave’s dry parts, and this vadose part of the
cave is going to be explained separately. Furthermore,
research of the underwater part of this cave, which resides
15 m below the vadose part of the cave and is reached
through a chimney, concluded with the exploration of the
longest known underwater cave in Turkey. An exploration
into Kirkgoz—Suluin underwater system revealed a perme-
ability structure dominated by extremely large chambers
resembling megascopic vuggy porosity. The huge chambers
were interconnected by small passages that circumvented
large breakdown piles. The largest underwater chamber
discovered was measured 100 x 60 x 45 m (Kincaid &
Jablonski, 1996). That chamber was named “Stadium” and
the survey shot along the west wall measured over 100 m in
a straight line. Survey data from the stadium indicates that it
is one of the largest known underwater chambers in the
world (Fig. 4.32). A total of 821 m of conduits were
explored and mapped, reaching a maximum depth of 83 m
in one of the small connecting passages. The average water
depth in Kirkgdz—Suluin was approximately 40 m. Water
clarity was excellent in which visibility reached over 30 m in

the large rooms and was only limited by the diver’s lights.
Percolation from the ceiling reduced visibility on repeated
dives. Large speleothems were encountered down to
approximately 50 m below the water surface, suggesting that
the water table has been significantly lower in the geologic
past. Inspection of the cave entrance indicates that at least
part of Kirkgdéz—Suluin is aligned with a geologic structure,
most likely a small fault. However, the identification of
major geologic structures inside the conduits was problem-
atic. Large continuous conduits were not discovered.
Instead, exploration and mapping revealed several large
chambers connected by small conduits that circumvented
large breakdown or debris piles.

Much smaller and shallower conduit systems were
encountered in Kirkgdz 1 and 2 springs. Both systems were
explored to the end of all apparent passable conduits but no
connections to Kirkgéz—Suluin were found. Maximum
penetration did not exceed 200 m, and the water depth did
not exceed 20 m. The average conduit diameter was only
two meters. The water clarity in the conduits was excellent.
No speleothems were encountered. These facts indicate that
the springs discharging along the junction between the

Project KarstDive 95: August 1995
(USA) - Todd Kincaid / Jarrod Jablonski
(Turkey) - Gokhan Ture / Zafer Kizilkaya
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Fig. 4.32 Plan of Kirkgézler Cave adapted from (Kincaid & Jablonski, 1996)
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Taurus Mountains and the Antalya Plateau represent new
dissolution paths that have adjusted to the current base level.
The aforementioned three underwater caves have previously
been dived into a few times, but the detailed survey this text
is based on has been conducted by Todd R. Kincaid and
Jarrod Jablonski in 1995, during Project Karst Dive (Kincaid
& Jablonski, 1996).

4.2.24 Kizilelma Cave

Ayi¢i—Zonguldak
Total Length: 6630 m
Total Depth: —114 m

Kizilelma Cave is located near to Ayig¢i Village at the
Gelik region of Zonguldak. The cave has been developed
within Lower Cretaceous aged limestones, and highly
cracked forms of these limestones have increased karstifi-
cation. Again Lower Cretaceous aged impermeable layer
found below this limestone is in a position of a karstic
ground level. Faults found within the area were effective on
the formation and development of karstic forms on the
surface along with the elongation of the caves. Kizilelma
cave has two entrances. The main entrance is on the eastern
slope of the Kizilelma uvala. This entrance found 5 m above
the uvala floor is on a visible faultline and is completely
fossilized. The second entrance is a —85 m deep sinkhole
found 1.5 km north of the main entrance and lowers down to
the middle of the cave. The first part of the cave that reaches
out until the side branch toward the east, developed in the
southwest—northeast direction. Debris, sand, and gravel
found within this area which has four different water input
points cover a large area. Pools and ponds of different sizes
can be found among these. Surface waters coming to the
Kizilelma uvala do not enter the cave directly. They flow
underground through dolines found in front of the entrance.
These dolines cannot drain the waters coming to the catch-
ment during the rainy seasons, turning the uvala into a lake.
These waters going underground through the dolines join the
cave after 250 m. A small part of the uvala waters enters the
Kizilelma Cave through a small creek, and this 400 m part
found just after the entrance is the area where the Kizilelma
Cave ceiling height is at its lowest. The ground of this
section, which has approximately 50 cm ceiling height and
developed according to the limestone layer direction, is
covered with large gravel and sand. The cave heads toward
northwest following the junction point of the main gallery
and the side branch coming from east. The ceiling height of
this section, where the amount of flowing water increases
considerably, is very high compared to the first section and
reaches 20 m in some parts (Nazik et al., 1995). There are

two big collapse halls inside Kizilelma Cave; one in front of
the natural chimney, one 250 m before the siphon at the end
of the cave. An underground creek flows under the large
rock blocks that cover the ground in these chambers. Long
and deep lakes formed between rock piles. Kizilelma Cave
ends with a tight siphon —114 m lower from the entrance
height. Lake formations appear in front of the siphon during
the rainy seasons. Waters sinking in this siphon re-appear in
Cumayani Cave after approximately 250 m later. Kizilelma
Cave, which connects many karstic closed basins under-
ground, has the property of showing development in two
periods. The cave is two floors in some parts, which is a sign
of these periods. The upper floor is 25 m above the main
gallery which can be seen from the junction point of the
main gallery and the large side branch is filled with fos-
silized sand and gravel. There is a difference of 132 m in
height between the Kizilelma Cave entrance and the mouth
where Cumayan1 Cave waters appear. This difference is
caused by the declivity of the formation the cave formed
within, and Cumayan1 Cave carries the same properties.
Ground formation creates an impermeability curtain for
limestones and even the faultlines in the area could not
change this hydrological property. Even though many
faultlines are cutting the cave, there is not any loss of water.
On the other hand, big collapses, halls, side branches, and
water input points appeared at the parts coinciding with these
faults. Kizilelma Cave, which drains the surface waters of an
approximately 45-50 km? area, is the main vein of this area
hydrologically. All the waters flowing underground through
sinkholes and dolines in the area gather within Kizilelma
Cave. These waters enter the cave from nine different points
depending on the visible cracks and faults. Waters, which
have a significantly increased flow rate at the rainy seasons,
enter Kizilelma Cave without going through any apparent
filtration and resurface at Cumayani Cave. Unfortunately,
signs of pollution can be seen within these waters polluted
by various coal mines found in the region, in both caves.
Kizilelma Cave is covered with all kinds of dripstones; some
stalactites, stalagmites, columns, and curtains reached large
sizes (Glingdr & Giilez, 1992). On the other hand, these
formations can only be seen where the underground water
erosion is low, in galleries with high ceilings, on sidewalls of
fossil floors and cave formations. The cave was first sur-
veyed by cavers from Trent Polytechnic University in 1978
(Watkins, 1980). It was researched and surveyed again in
1995 by MTA (Fig. 4.33) (Nazik et al., 1995).

4.2.25 Kizilin Cave

Burdur
Total Length: 2100 m
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KIZILELMA MAGARASI
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Fig. 4.33 Plan and longitudinal profile of Kizilelma Cave adapted from (Watkins, 1980)

Kizilin Cave is 13 km away from Burdur city center and
2 km north of Insuyu Cave. The geological formation of the
area where the cave resides is almost completely the same as
the Insuyu Cave’s and structurally very complex. There is a
dense, Early Paleocene aged melange cluster on top of an
area formed by Upper Cretaceous aged two different for-
mations, which divergently outcropped on top of each other
(Karaman, 1994). Limestones composing the Kizilin Cave
are neritic, having large pores and many cracks. On the other
hand, N-S oriented active faults in the area caused the for-
mation of Kizilin Cave as well as the collapse of many parts
of it including its entrance. Following the first studies, the
entrance of the cave, which resided 70 m above the plains,
collapsed during an earthquake and was dug open before the
2007 exploration. The total survey length of the cave is
2100 m but this length is measured because of the halls
formed on top of each other and maze-like galleries. The
main axis length of the cave is just 200 m. Continuation of
the big collapse hall just below the entrance has halls, which
are connected through narrow passages. This section con-
tinues until the underground water basin and reaches lakes.
A serious decline in water amount in both the Kizilin Cave
and Insuyu Cave is observed in the recent years, because of
the increasing water drainage from the plains through arte-
sian wells, due to agricultural needs (Erdogan et al., 2014).

Chambers above lake lead to the Big Chamber, which has a
size of approximately 60 x 30 m and a height of 5-10 m,
following a narrow passage toward east. This chamber caused
by a north—south oriented fault line has countless stalactites,
stalagmites, and speleothems. There is another lake in the
northeast direction of the Big Chamber (Fig. 4.34).

Most interesting findings of Kizilin Cave were two intact
potteries found around this lake and human skeletons, pot-
tery shards, artificial walls and fireplaces found in different
points of a chamber that resides at the upper level, southwest
of the Big Chamber. These rich archaeological findings
found in this very hard-to-reach point prove that there should
be another entrance at this part of the Kizilin Cave. After
further research, it was understood that there truly was
another entrance closed down by a collapse (Doker et al.,
nd). The collapse of this entrance caused the preservation of
all these archaeological findings until today. All the pottery
and skeletons in the cave were collected by Burdur Museum
archaeologists in 2010. Even though the skeleton remains,
pots and broken pot pieces found in this part of the Kizilin
Cave led this place to be considered as a necropolis, a variety
of pots and the burn marks on the pots later strengthened the
idea that the cave was used as a living space. According to
optical stimulated luminescence (OSL) tests conducted on
three different pottery examples, these ceramic pieces were
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Fig. 4.34 Map of Kizilin Cave
(Déker, Ozakin, Giircan, &
Erdogu, nd)
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There are small horseshoe bats at the entrance and around
the lake northeast of the Big Chamber with troglobite iso-
pods found at some spots of the Big Chamber. Kizilin Cave
was explored and surveyed by BUMAD in 2007-2008.

4.2.26 Kocain Cave

Ahirtas—Antalya
Total Length: 669 m
Total Depth: =79 m

Kocain Cave is close to the Ahirtas Village; 45 km north
of Antalya, located on the Indag:1 with an altitude of 1171 m.
Western Taurus Mountains rises like a wall after the tra-
vertine plains north of Antalya and it is made up of Meso-
zoic-Tertiary comprehensive limestones in this area but
Lower Miocene limestone lines can also be observed toward
both its west and its east. Kocain Cave formed within
small-grained and massive Mesozoic limestones as a result
of a very big depression inside the mountain. It has the
largest chamber (37,000 m?) and the largest cave entrance in
Turkey. It consists of two connected large chambers, and the
width of its entrance is 65 m. The ground of the first
chamber at its entrance is completely flat, but the rest of the
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Fig. 4.35 Kocain Cave, the height of the column on the back wall is
27 m (Photo A.E. Keskin)

cave is beveled because of the rocks fell from the ceiling.
The heights of some stalagmites at the end of the entrance
chamber reach 16 m, and the height of the column at the
second part is 27 m (Fig. 4.35) (Gilli, 1984, 1986). Kocain
Cave was first explored by Guiseppe Moretti in 1919. The
Italian archaeologists, who were invited for explorations
after the occupation of Antalya and its vicinity by the Italian
government based on the Armistice of Mudros, conducted
comprehensive surveys in the entire region. During these
surveys which contributed to the discovery of many ancient
settlements until 1921, Moretti explored Kocain Cave, drew
a highly accurate map of the cave, copied all Roman
inscriptions, and drew a detailed sketch of the cistern dated
back to Roman Perion in a very short time (Moretti, 1923—
1924b). After 100 years, some of the 28 inscriptions Moretti
copied cannot be read today (Yamag, 1990). Following the
map Moretti drew, Kocain Cave was re-surveyed and
mapped again by the cavers of SCP in 1977 (C. Chabert,
Callot, Chabert, & Gilli, 1978; J. Chabert, 1979a). The third
map, C. Chabert started in 2001, was finalized by Ezgi Tok
in 2013 and is the most comprehensive map of the cave
(Fig. 4.36). Even though there was no detailed archaeolog-
ical research conducted in the cave until today, the inscrip-
tions Moretti explored were subject to various studies. There
is a limestone rock mass inside the cave close to the entrance
suitable for writing on, with names of many eirenarkhes and
their acolytes diogmites inscribed on it. Moretti commented
about the eirenarkhes title written on many of these
inscriptions and proposed that they belonged to representa-
tives of eirenarkhes who were sent on a mission in the area
to participate in the holy ceremonies carried out in the cave
in different periods. It is thought that these officials
encountered in many inscriptions were established imitating
the law enforcement in Hellenistic Ptolemaioses of the
Roman Empire Age. It is known that eirenarkhes mean
“leader of peace,” and their mission is to oversee the

application of customs, sustain social discipline, and prose-
cute bandits. SCP member Yann Callot, who was on the
second team that studied the cave scientifically in 1978,
accepts the eirenarkhes title to be some sort of local law
enforcement and concludes that Kocain was a vantage point
for a nearby site. In his articles, Oztiirk studied these
inscriptions in detail and dated all of them before ap 2nd
Century (Oztiirk, 2015, 2018).

4.2.27 Koriikini and Suluin Caves

Camlik—Derebucak—Konya
Total Length: 1936 m
Total Depth: =107 m

Koriikini and Suluin caves are located 500 m southwest
of the Camlik Village of Derebucak District of Konya,
1.5 km far from Balatini Cave. Uzunsu River, which drains
the waters of this cave, flows through Koriikini and Suluin
caves and resurfaces in front of the Balatini Cave
(Fig. 4.37).

Koriikini, Suluin, and six other caves and sinkholes
nearby have very similar geologic and geomorphologic
properties. They were all developed within the Jura—Creta-
ceous limestones of the Beysehir—-Hoyran Nappes. Sur-
rounded by impermeable units, these limestones are quite
thin in the area. Triassic marns and Periman dolomites under
the limestones present a ground level for karstification. Even
though Koriikini and Suluin Caves are separate, and they are
apart of the same underground system. These dual caving
systems, which mainly elongated in the east—west direction,
have been diverted by the depression doline in between. It is
thought to be highly possible that this cave system, which
was once a single phreatic system, formed after Upper
Pliocene and was divided by the doline collapsed in this
same period (Nazik et al., 1993).

Uzunsu River, which originates from the east of Camlik
Village, flows through deep gorges and canyons until it
reaches the Koriikini Cave. The river that enters Koriikini
Cave southeast of Camlik resurfaces at a depression doline
after 1330 m. Width of the Koriikini Cave is between 8 and
15 m, and its height changes between 4 and 20 m. Even
though it is obvious that the cave, which has many lakes of
different sizes inside, was formed through physical abrasion
rather than dissolution, there are dripstone decorations where
overflowing waters of the underground creek cannot reach
to. Sand and pebble islands appear between these lakes
during the low season. The Uzunsu River outflowing from
Koriikini Cave flows through the rocks along the 315 m long
collapsed doline and enters into the Suluin Cave. This sec-
ond cave is 291 m in length, 5-15 m in width, and 10-15 m
in height. Most of the Suluin Cave, approximately 200 m of
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Fig. 4.36 Profile and plan of Kocain Cave drawn by C. Chabert and E. Tok (Yamag, 2013c)

it, is a big lake. The cave, which has —107 m difference in
height between its starting point and its endpoint, is 1936 m
long in total (Fig. 4.38). After exiting Suluin Cave, Uzunsu
River continues to flow in deep canyons and reaches the
Kembos Polje. It goes underground again through two big
sinkholes west of the Kembos Polje and resurfaces in the
Altibesik Cave 35 km south, which has been proven
through a series of tracer tests (Aygen, 1984). Koriikini and
Suluin Cave system, which was first surveyed and mapped
by T. Aygen and the SCP in 1966 was surveyed in detail by
MTA in 1992.

4.2.28 Kuzgun Cave

Aladag Mountains—Nigde
Total Length: 3187 m
Total Depth: —1400 m

Kuzgun Cave is found in the Aladaglar Mountain Range,
which elongates along the north of the Nigde Province, at
2840 m altitude. The southeast part of Turkey is an active
plate boundary where the Arabian and the Eurasian plates
are colliding. The tectonics of the Aladaglar area is
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Fig. 4.37 Exit of Koriikini—Suluin Cave System (Photo A. Aslan)
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Fig. 4.38 Plan of Koriikini—Suluin Cave System (Bakalowicz, 1967)

dominated by a then appes structure. During Late Creta-
ceous, pervasive SE to SSE folding occurred within Meso-
zoic carbonate platform units, associated with southward
emplacement of a regionally extensive ophiolite. Auto-
chtonous carbonate formations of Jurassic to Cretaceous age
crop out in the eastern part of the area. The main part of the
Aladag Massif is allochthonous, composed by Triassic
limestones, the largest carbonate nappe units. A nappe
consisting of ophiolite mélange conceals the boundary
between the allochthonous and autochthonous units along
the eastern side. By Late Miocene, the ophiolitic cover had
been removed over considerable areas, revealing Mesozoic
carbonate rocks of Aladaglar. The regional evolution is

believed to be closely guided by the Ecemis Fault Zone that
borders Aladaglar on the west, the site of 60 km of lateral
strike-slip movement. The present-day morphology of the
Aladaglar massif and surrounding basins is established
during Pliocene (Tekeli, Aksay, Urgun, & Isik, 1983). The
subsequent geomorphological development in Plio-
Quaternary time, as well as the development of karst sys-
tems, was strongly affected by the intense uplift of the
massif, downcutting of rivers, and by the fluctuations of
glaciers in the Aladaglar Massif. The high-altitude part of the
Aladaglar massif has been severely glaciated during Pleis-
tocene. Glacial erosion was the dominating factor in the
overall surface morphology development, resulting in the
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formation of numerous glacial valleys, circuses, narrow
jugged ridges, and pyramidal peaks (Bayar1 et al., 2003).
Although glacial landforms indicate the existence of
numerous episodes of glacial advances and retreats, evi-
dence of older glaciations is largely erased by the effects of
the last remarkably extensive glaciation. Common glacial
valleys extend from source areas at 3100-3300 m to alti-
tudes of about 1900-2300 m, although some large valleys
cut as deep as up to 1100 m elevation. Glacial geomorphic
processes on the karstified limestone substratum gave rise to
distinct peculiar features known as glaciokarstic morphol-
ogy. In the valley bottoms, large and deep (up to 100 m)
closed glaciokarstic depressions are common, which drained
subglacial flow into the karst system (Bayar1 et al., 2003; A
Klimchouk, Bayari, Nazik, & Tork, 2006).

The area of the remarkable karst landscape, resembling
polygonal karst, with numerous steep-walled depressions,
pits, and deep karrens, lies along the eastern flanks of the
massif, making a ledge at elevations of 1700-2300 m. The
area of polygonal karst morphology coincides with the belt
of Cretaceous limestones stretching along the Aladag’s
eastern flank. The high-altitude part of Aladaglar is assumed
to be the main recharge area of karst hydrologic systems that
discharge as large springs at the foot of the massif. Mature
karst springs are grouped in four main localities on the
eastern flank of the massif, at elevations ranging between
400 and 750 m. Hydrochemical and isotopic studies suggest
that hydrogeologic connection exists between the high-
altitude recharge areas on the allochthonous carbonates and
large springs outflowing from the autochtonous formation at
the main erosion base level of Zamant1 River and its tribu-
taries (Bayart et al., 2003).

In 2001-2004, extensive field surveys of karst and caves
have been carried out in Aladaglar within the joint Turkish—
Ukrainian “Aladaglar Karst and Cave Research Project.”
These studies resulted in the discovery and exploration of
about 150 caves, including Kuzgun Cave (A Klimchouk
et al., 2016). The cave had been found on a small ledge near
the top of an elongated rock hill in the middle section of the
Kemikli valley, at the altitude of 2840 m (Fig. 4.39). The
cave was a complex structure consisting of several genera-
tions of cavities. It provided easy access to the depth of -
180 m where narrow meanders suspended the exploration.
Greater dimensions of the deeper part of the cave, several
effluences and tributaries left unexplored, strong air draft,
and the open continuation with a large pit ahead all sug-
gested that one of the large cave systems of Aladaglar had
been eventually opened.

Kuzgun Cave has been explored and surveyed to the
depth of —1400 m in the main branch and to the depth of
—600 m in the Veterok branch that deviates from the main
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Fig. 4.39 Entrance of Kuzgun Cave (Photo A. Klimchouk)

one at —480 m (Fig. 4.40). In both branches, several open
leads remained unexplored. A narrow gallery at —1400 m
had collapsed and blocked while trying to be opened in the
following years (A Klimchouk et al., 2005; Samokhin,
2013).

4.2.29 Morca Sinkhole

Anamur-Icel
Total Length: 4068 m
Total Depth: —1210 m

Morca Sinkhole, which is almost at the center of the area
known as Taseli Plateau north of Anamur at 2150 m altitude,
drains the waters of a quiet large catchment. Residing
approximately 5 km east of Cukurpinar and Peynirlikonii
Sinkholes, Morca Sinkhole bears similar geomorphological
formations with these two other deep sinkholes. The cave is
located at the contact point of Miocene and Jurassic—Cre-
taceous limestones in the southern part of the Tageli Plateau.
This area contains overlappings like fault, fold, and systemic
joint assemblies, controlled by a tectonic line in the north-
west direction. The cave, which is affected by all of the
Quaternary glacial periods, continues its formation with
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Fig. 4.40 Profile of Kuzgun Cave (A. Klimchouk et al., 2005)

snow and rainfall. Calcite veinlet and dendritic structures
were observed in the foliation of argillaceous limestone,
which is exposed to the compressive stress, on the shunts
formed parallel to the regional tectonics and continues to
form with water leaking from the potholes located southwest
of the entrance of the cave. Also, a cracked surface is bearing
traces of hydrothermal fluids with euhedral quartz clusters.
The cave is fed continuously with water inlets at —80 m,
—120 m, —1030 m, and —1040 m. Depending on rainfall
and snowmelt, the siphon at the gallery at —1120 m also
feeds the mainstream. The dye tests are still in the analysis
process (Siler, 2016; Usuloglu, 2019).

entrance. Morca Sinkhole was explored by ASPEG,
—1210 m was reached in the sinkhole during 2019, and the
exploration continues (Usuloglu, 2019).

42,30 Oylat Cave

Ineg6l-Bursa
Total Length: 665 m
Total Depth: +126 m

Turned into a show cave 15 years ago, Oylat Cave resides
17 km southeast of Inegdl at the exit point of the Oylat
Canyon. There are Paleozoic, Permian—Triassic, Mid- and
Late Miocene and Quaternary aged five different rock
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formations outcropping in the area around the cave. Paleo-
zoic schists form the lowest unit. The Permian—Triassic main
rock unit Oylat Cave formed within is completely made up
of recrystallized calcite, and two different fault lines are
crossing each other at the point where the cave is, one
northeast-southwest oriented and the other east—west ori-
ented (Nazik et al., 1997). An important amount of fractures,
cracks, and fault systems developed in the unit because of
the post-Permian—Triassic tectonic events. Some of these
faults developed due to tectonic movements occurred before
or during Mid-Miocene and some between the end of Upper
Miocene and the start of Pliocene. Dating was made
according to the Gompotheriumangustiden fossil found at
the lower levels of the pile (Atabey, Nazik, & Tork, 2002).
Oylat creek flowing in a deep canyon was formed at this
faulty border. Oylat Cave is a fossil cave hanged at the side
of this canyon. The entrance of the cave is at 525 m altitude
and 5 m above the base of the canyon (Nazik et al., 1997).
The cave, which has a meandering flow array, is composed
of three connected parts formed in different periods. In the
first part, which could be named the Entrance Hall, ceiling
height is 15 m and width is 18 m (Fig. 4.42).

Karstic breccia, siltstone, and mudstone are dense in this
hall. The eastern end of this hall leads outside through a
small window. This window leading to the fault mirror
between recrystallized calcite and Miocene sediments is the
discharge point of the underground water that forms the
second part of the cave. The back end of the fossil floor
connects to the lower floor through a 9 m descent. Sublevel
cut and grabbed the meandering water gallery and formed
the fossil floor in a hanging balcony shape. Faults developed
and relief system changed in the area due to the tectonic
activity at the end of the Upper Miocene and the beginning
of the Pliocene and thus Inegol catchment and riverbed
became deeper (Tork et al., 2001). The second part of the

Fig. 4.42 Oylat Cave (Photo S. Coltu)

Oylat Cave formed at that time. Previous discharge of the
Oylat Cave was occurring through a chimney found 14 m
above the current discharge point at first. In time, cavities
formed and widened below this level through dissolution,
ultimately causing the collapse of the ceiling. Following the
collapse of the ceiling, the water discharging from the upper
floor started to discharge from the collapsed hall. The
entrance hall leads to the second part through a +4 m
ascension. The second part is the meandering flow gallery
with a 20 m ceiling height. There is a difference in elevation
starting from +10 m and ending at +33 m compared to the
entrance. There are cave breccia, stalactites, stalagmites,
columns, straws, curtain dripstones, cave pearls, and drip-
stone pools in this middle part of the cave. The third and last
part of the cave are a large collapse hall, and it is formed
along a northeast—southwest direction faultline. Ground
declivity reaches 40° at this part of the cave, and the ceiling
height changes between 2 and 5 m. A pile with an array of
pebblestone, sandstone, siltstone, and mudstone was found
within this beveled part, where large blocks formed through
the collapse of the ceiling. Stalactites, stalagmites, columns,
and travertines are frequent at this part of the cave (Atabey,
Nazik, & Tork, 2001; Nazik et al., 1997). Crumbled sedi-
ments within Oylat Cave are formed by the accumulation of
sediments carried into the cave system by surface waters,
while stalagmites, stalactites, cave pearls, and wall drip-
stones are formed by waters dripping from the ceiling of the
cave. Dripstone pools are formed by the slow-flowing water
stream within the cave. The cave was explored, surveyed,
and mapped by MTA in 1997 (Fig. 4.43).

4.2.31 Okiizini Cave
Dosemealti—Antalya
Total Length: 60 m

Okiizini Cave lies 32 km northwest of the city of Antalya,
north of the village of Yagca and 1.5 km north of Karain
Cave. It is 305 m high from sea level and 5 m high from the
travertine plains in front. Okiizini Cave lies within the same
geologic formations with Karain Cave, the limestone of the
area is mainly Cretaceous aged. Okiizini Cave is named after
the ox relief on the wall of the cave (Okiizini = “Ox Cave”
in Turkish) (Fig. 4.44). The incised and lightly embossed ox
relief was formed as feet drawn on the lower part and head
drawn on the upper part of a natural projection on the wall.
The cave was named after this relief. It has been proposed
that this simple relief, which was inspired from the rough
shape of the rock, was once dyed. This relief is invisible due
to the continuing calcification of the cave wall.

The area around the cave has an ecology with plenty of
karstic waters, and small lakes form in some periods of the
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Fig. 4.43 Projected profile and map of Oylat Cave, adapted from (Nazik et al., 1997)

Fig. 4.44 Sketch of ox relief on the wall of Okiizini Cave which can
not be seen today (Kokten, 1962)

year due to increased rainfall. There is groundwater in the
cave much like the other cave systems in the area. These
interconnected karstic water sources resurface depending on
the nature of the terrain and form the natural water springs in

the area. Okiizini Cave is formed through resurfaced karstic
waters and became dry and habitable as the water changed
its course through natural reasons like tremors. The same
tremors also caused the collapse of some parts of the ceiling
at the entrance. The cave essentially consists of two cavities;
the big cavity where the cave opens up to the plains, which
was inhabited and 23 m long, and the thin and long cavity
behind this first big cavity (compartment). It faces eastward—
northeastward, and it is about 25 m wide. There is a karstic
water source on the ground of this dark interior cavity. There
are also corridors and alcoves of different sizes in the cave.
The accumulated filling inside the cave is composed of
sediments that came from the natural chimney on the ceiling
of the first cavity after the cave was dried out.

Okiizini Cave was first explored in 1956 by Kilic Kokten,
parallel to his Karain Cave excavations. He excavated a
small test trench near the entrance. The newer and systematic
excavations in the cave were conducted between 1989 and
1999 under Isin Yalcinkaya’s supervision.

Besides being rich with Anatolian Epipaleolithic Age
data, Okiizini Cave inhabits findings belonged to Neolithic
and Chalcolithic ages in upper layers. Four different
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archaeologic phases were encountered in the excavations
within the 3.5 m filling until today. The oldest culture Phase
1, which developed approximately between Bp 17,000 and
16,500, is defined by the filling microlith tools dominated.
Backed bladelets and microgravette tips are important
paleolith tools of this phase. Phase 2 represents a period that
inhabits non-geometric microliths just like the one below,
but also geometric microliths. The dominant microlith types
of this period dated between BP 15,500 and 14,200 are
backed bladelets. Geometric microliths like trapezoids,
isosceles triangles, and half-discs appear in this phase first.
Phase 3 presents an Epipaleolithic finding group dominated
by geometric microliths. This phase dated between Bp 13,200
and 12,000 is the phase in which half-disk-shaped tools are
the most dominant. These half-disk shapes are followed by
isosceles triangles, different types of trapezoids, narrow
microtips, and pointed bladelets lesser in numbers. Different
sized grindstones and millstones were also gathered from
these levels. On the other hand, no data on crop production
was recovered from Okiizini to this date. These millstones
may have been used for the milling of some wild herb
products or minerals like ocher. Engravings on pebble and
bone objects which bear artwork qualities are findings
peculiar to this level.

Phase 4 represents the uppermost archaeological fillings
of the cave. This phase, which was spoiled by Late Neolithic
and Early Chalcolithic period tombs opened up inside the
Epipaleolithic period layer, has the quality of a complex
filling. Tombs and urns left inside them as gifts show that the
cave was used as a graveyard after the Epipaleolithic period,
where these last inhabitants of the cave originally lived are
still unknown.

In Phase 4, several incised river pebbles were found by
Kokten. One of the pebbles has a hunting scene on both
faces. While one face depicts a hunting band, the other
portrays a trap (Kokten, 1962). The replica of the ox or bull
engraving on the cave wall is incised on another pebble.
Other pebbles with what appear to be human figures have
also been found. Similar incised pebbles were also found in
Phase 4 of Yalcinkaya’s excavation. Engraved bones,
pierced seashells probably used for decoration, a necklace
made from the incisors of a fallow deer, rhyolite flat and
circular pierced beads, and fragments of ocher were found.
Bone tools include awls of various sizes and styles, which
suggests that leather working was a practiced craft. Phase 4
is dated between Bp 10,000 and 7,900.

While no domestic animals are encountered among the
faunal remains of the Okiizini Cave, the dominant types are
wild sheep and goats. Remains of some pigs, various types
of deer, and carnivores can be seen. There are many stove
places in almost all phases of the cave. The researchers
conclude that the stratigraphic sequence is as follows: Phase
1: Faunal assemblage includes fallow deer and goat. Phase 2:

The faunal assemblage in the phase included goat and
sheep. Phase 3: In addition to goat hunting, deer reenters the
faunal assemblage (Yal¢inkaya, 1992b; Yal¢inkaya, Leotard,
et al., 1997).

4.2.32 Peynirlikoni Sinkhole

Anamur—Icel
Total Length: 3118 m
Total Depth: —1429 m

Peynirlikonii  Sinkhole, the deepest cave explored in
Turkey, is located on the Cukurpinar Plain, close to the
Olucak Village, 25 km north of the Anamur District of Igel.
The sinkhole is at 1930 m altitude and 500 m far from
Cukurpinar Sinkhole. This area found north of Anamur and
bordered by Goksu River in the north is known as Taseli
Plateau. This karst plateau, which rises in a form of a sheer
wall at some parts north of Anamur, has an average altitude
of 1600-2000 m. There are numerous dolines and sinkholes
on the surface of the plateau, some of which are the deepest
in Turkey. On the other hand, all the waters going under-
ground at the plateau resurface from numerous springs that
form the base at 400-600 m altitude and some springs
become the source for rivers with high flow rates (Nazik &
Tork, 2000). In some sense, Taseli Plateau is the largest and
highest karst plateau of Turkey. Even if it looks like a high
plain on a wide scale, it has a faulty structure even hard to
walk on. There are rocks subsided in different conditions and
settled in the Pre-Permian—Quaternary period in the area
(Yapici, Anil, & Yetis, 2003). Mid-Taurus Range, especially
the Taseli Plateau, was covered by the sea in the Paleozoic.
The land, which underwent an ascension through side
pressure toward the end of the period, stayed above the water
until the start of the Cretaceous. Trias and Jura formations
also became terra-firma with this ascension and eroded
afterward. With the invasion of the Cretaceous sea, Paleo-
zoic formations became submerged again and new sediments
started accumulating over. The area probably stayed as
terra-firma again until the start of Lower Miocene, following
the ebbing of the sea. An age of strong erosion should have
begun at that time. A new sea invaded the area again through
transgression abruptly. Some parts of this generally deep sea
were shallow, active, and warm. After the ebbing of the sea
in question through a regression, lower parts of the area were
invaded by the Mid-Miocene sea through an abrupt trans-
gression again. Clay, marl, and clayed limestone layers,
which formed the Mid-Miocene formations, show us that the
sea was quite deep and active at its bottom. Numerous and
various fossils found tell us that both seas had suitable
conditions for lifeforms (Siler, 2016). Taseli Plateau reached
its current form through tectonic movements, and these sea
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invasions reaching up to Mut—Karaman regions. Peynir-
likénii and Cukurpinar Sinkholes reside at same altitudes, on
the same fault line, with 500 m apart. There are two rock
formations of different ages and properties in the area. Jura—
Cretaceous aged limestone and Late Triassic period sedi-
ment rock formations border each other. This formation
border, in addition to the main fault, created those sinkholes
(Usuloglu & Siler, 2015). Before the explorations of these
two sinkholes, it was widely accepted that Cukurpinar and
Peynirlikonii dolines were connected, both discharging the
waters they drained from their catchments from Sugozii
karstic spring, the main source of the Dragon Creek. Studies
revealed that such a connection is not possible that there is a
northward orientation underground from where these dolines
are and it is far west of the Sugdzii karstic spring (Siler,
2016).

Peynirlikonii Sinkhole was discovered by BUMAK in
1990, during the exploration of Cukurpinar Sinkhole. The
entrance and the first =120 m of the cave are quite tight.
Following narrow galleries, the ceiling disappears
(Fig. 4.45). The majority of the cave is composed of 1 m
wide tunnels with high ceilings and water at the bottom. The
following parts of the cave tighten down to 50 cm at some
points. The “Beauty Hall” at =65 m is the only part adorned
with decorations in the cave that continues with continuous
descents. The lake at =232 m is the largest lake encountered

Fig. 4.45
Coltu)

One of the last descents in Peynirlikonii Sinkhole (Photo S.

in the cave. From this point to —672 m down, the cave
continues with few relatively long descents. Then, narrow
passages and meanders start again. A large fossil gallery
along with “=700 Camp” is reached after several descents.
Camping is rather difficult because the floor of the gallery is
covered with fallen rocks. The water passage is very narrow
at that point. The underground stream can be reached again
through another descent after the fossil gallery. By the active
gallery, the continuation of meanders begins again, but
longer and more tiresome this time. The longest known drop
of the cave is reached after the catwalks. Amount of water in
the main gallery increases due to various small active
branches after the descent. There are only a few flat areas
down at —1429 m, where it is possible to walk just for a
short distance (Fig. 4.46). Two of these areas have already
been occupied as camping grounds (Ddker et al., 2013;
Doker, Ozakin, Oztekin, & Tuncer, 2004). Many different
types of amphipods and trichopoda were detected during the
biospeleological studies conducted in Peynirlikonii Sink-
hole. A new species of an amphipod was found at —650 m
and was given the name “Gammarus ustaoglui” (Ozbek &
Giiloglu, 2005).

4.2.33 Pinargo6zii Cave

Yenisarbademli-Isparta
Total Length: 8500 m
Total Depth: +440 m

This outlet cave resides in the western Taurus region on
the north slope of the Dedegdl Mountain. It is 1550 m high
from the sea level on the northern elongation of the Dede-
g6l-Dippoyraz Mountain, which has an elevation of 3000 m,
11 km west of the Yenisarbademli District of Isparta. It has
characteristics of being the longest cave with the highest
positive altitude of 440 m. Pmarg6zii Cave resides at the
contact point of three different geological formations and
continues along the Karagdl Formation, in the northeast—
southwest direction, within Triassic aged Kasimlar Forma-
tion limestones also known as “Dippoyraz Limestones.”
While the main active branch, which elongates on the
southwest direction, goes along a fracture line with a
declivity of 60°, the fossilized branch in the east continues
along with the contact point of the Karagdél Formation and
the Triassic aged limestones in the southwest direction.
Karagol detritic formation has a collapsed morphology
caused by the domination of marns and conglomerates. It
was detected that the base level in the relatively narrow area
the cave resides was composed by Karagdl and Kasimlar
Formations, and the passages filled with water in the phreatic
zone are situated just on the Karagdl Formations. The car-
bonated sequence Pmargozii Cave resides in composes the
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Fig. 4.46 Profile and plan of Peynirlikonii Sinkhole (Doker, Ozakm, & Giiloglu, 2013)

whole top section of the massive which is more than 1000 m
thick. Reef limestones are found generally at the base.
Karagol detritic formation creates a perfect guide level at the
top. The last part of the sequence encompasses various
carbonated facies types found in an intercalated state, which
is in the group that composes the core of the massive. At
least four different facies types coincide there and form a
complex group very hard to separate. Dolomitic lime brec-
cium, reef limestones, dolomites, and bituminous limestones
can be observed among these. The general tabular layout of
the Triassic carbonated sequence shows that the highest
peaks of the massive are also stratigraphically the highest. In
the northern direction, a structural dip of the carbonated
sequence reveals the normal layer of this sequence: the
Kasimlar Formation. This formation is completely composed
of Triassic aged, gray—dark-gray-colored limestones and
elongates as a layer on top of other facies until the peak of
the Dedegdl Mountain (Dumont & Monod, 1976).

Water amount discharging from the entrance of the
Pinarg6zii Cave is about 50 L/s in the high season, and the
water temperature is around 10 °C even in August
(Bakalowicz, 1968, 1970). The 50-m-long siphon found just
after the entrance, which caused huge problems during the
first years of exploration, disappeared today due to the
declined water level (Fig. 4.47). Pinargézii Cave, which
progresses in the form of an active underground creek until
the first 1500 m and ascends to +58 m through waterfalls
bearing the same characteristic properties, reaches +65 m
through high berms following the hall covered with big
blocks formed by dissolution (C. Chabert, 1975). Atmo-
spheric, morphologic, and hydrologic effects caused a local
climate to be formed here. Helictites are formed in the hall
by the winds in the cave atmosphere caused by these local
climatic effects. Following this hall, the whole cave contin-
ues with passages and difficult climbs until +440 m. Even
though the winds blowing at 154 km/h measured in narrow
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Fig. 4.47 Meanders in the middle passages of Pinargozii Cave (Photo
H. Egilmez)

galleries at +250 m during older researches (C. Chabert,
1972) slowed down, drastic factors like the 25-m-long
waterfall at +350 m make Pmargozii Cave the most difficult
cave to explore in Turkey.

The cave was found by Temugin Aygen in 1964.
Researches started by the members of SCP in 1968 contin-
ued until 1972. In this period, surface researches were
conducted on the whole of the Dedegdl Mountain to explore
the sinking points of the waters discharging from Pinargdzii
Cave but none of the 67 sinkholes were connected to the
Pinargozii Cave. The length is 5275 m, and the height is
+248 m in the map of the Pinargézii Cave drawn in 1977
(Fig. 4.48). Piargozii Cave was re-surveyed by a mixed
team between 2011 and 2016. Although the new map is still

being prepared, it is been informed that the length of the
cave reached 8500 m and its height increased to +440 m
with the new branches found. A total of 50 km® wide area
was scanned during the same research but, even though there
were new caves found other than the sinkholes previously
explored by the SCP, still no connection could be made to
Pinargozii Cave. Thus, sources feeding this huge aquifer
with a high flow rate of 50 1 t/s still could not be found
despite all the researches conducted for more than 50 years.

4.2.34 Sarpunalinca Cave

Devrekani—Kastamonu
Total Length: 1683 m
Total Depth: =59 m 49 m

Sarpunalinca Cave is 400 m far from Sarpunalinca Vil-
lage, 22 km east of Devrekani, in the vicinity of Kastamonu,
northwest of Turkey. Squeezed between the north of Dev-
rekani and the south of the Yaralig6z Mountain, this region
contains younger sedimentary units deposited discordantly
over the Daday-Devrekani group, the highly metamorphosed
Precambrian age formation stretching to the north and the
east. This formation, also called “Giirleyikdere,” contains
largely sedimentary and volcano-sedimentary material. On
the other hand, this formation is partly integrated into the
Upper Jurassic-Lower Cretaceous age with Yukarikdy
Formation. These limestone outcrops surfacing in places
between Senlikpazar1 and Sarpunalinca are all assumed to
have been deposited in the same era. Volcanic material is
commonly observed below all these limestone blocks, which

Fig. 4.48 Plan of Pmargézii Cave (C. Chabert, 1977)
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are found in melanges all the way to Yaraligdz Mountain
(Tunoglu, 1991). On the other hand, the region has at least
nines faultlines within an area of 15 km?. We can infer that
the younger limestone reefs deposited over the aged under-
lying formation have undergone substantial dislocation and
fragmentation as a result of all this tectonic activity (Boztug,
1992). Simultaneously, a large portion of these limestone
blocks has been covered with earth. Sarpunalinca Cave was
formed within the Jurassic—Cretaceous aged limestones of
the area (Tunoglu, 1991). Due to the shallowness of this
limestone, and the impermeable layer below, the cave has a
branching structure. The accumulation of water in the
impermeable level has accelerated erosion, making Sarpu-
nalinca an extensive system.

The cave starts with four interconnected entrances, each
formed at a different age. The upper level, currently 9 m
above the active stream, probably represents the location of
the prior sinking stream. These entrances and the passages
beyond have dried out and became fossil galleries. Over
time, the second-level entrance is the large sloped passage
located south of the current stream sink entrance. This wide
gallery, now fossil, connects with an active stream in a large
hall 13 m beyond. The third level is the lower entrance
where the stream currently sinks into the cave. Following
these four entrances of three different ages, Sarpunalinca
Cave continues with a quite large hall where the stream
flows along the southern wall 64 m into the cave, and the
stream diverts to a very narrow passage on the south wall.
The smaller second hall connects to the first one through a
sloped passage. The combined length of the two halls is
approximately 400 m and generally 40 m wide. Ceiling
height reaches up to 26 m. The halls are strewn with giant
blocks fallen from the ceiling, especially on the northern
sides and on the eastern end. The large hall, which was the
main waterway before the stream cuts through a new passage
on the south, is now completely dry and decorated with
stalagmites and stalactites (Fig. 4.49). This is readily
observed where the stream re-emerges at the other branch
and rejoins the ancient bed. The tectonic activity caused this
main hall to become suspended, with the stream forming
itself a new path in the cave. At the end of the halls, the cave
continues along a fault, with a width not exceeding 6 m, but
with ceiling heights up to 20 m. At two locations along this
active passage, large fossil galleries and halls have formed
on the north side, due to the seeping water from the lime-
stone structures observable on the ground. Although partly
collapsed, one of these galleries still has a connection to the
surface, bringing in the water at the rainy season. This
second part of the cave also contains foreign material like
basalt and andesite, obviously carried over from the surface,
giving an idea about the power of water flow in the rainy
periods. Tree trunks and branches lodged 3-4 m above
ground level are also a testament to the rising water levels.

Fig. 4.49 Sarpunalinca Cave (Photo ¢. Cankirili)

Eventually, the cave reopens to the surface through multiple
exits, very similar to the entrances. A little beyond the
resurgence is a water mill that is known to be operational
until 30 years ago. Limited biological samples were gath-
ered. Also, a fox skeleton was found in the fossil gallery near
the entrance, and an alive marten was photographed about
30 m inside one of the exits. Guano was observed in a few
places, but very few bats were sighted (Yamag, 2010;
Yamag & Yildiz, 2011).

The first exploration of the cave was carried out by
BUMAK in November 1981. In 1982, MAD visited the cave
and carried out a rough survey. By 2010, Sarpunalinca Cave
was re-surveyed by OBRUK Cave Research Group
(Fig. 4.50).

4.2.35 Sitmasuyu Cave

Beykonagi—Bozyazi—Mersin
Total Length: 135 m
Total Depth: =5 m

Sitmasuyu Cave is located in an area where intense tec-
tonism is experienced due to thrusting and nappes. The
region is identified as the Middle Taurus Karst Belt, and
even in a small area, several formations are observed. Per-
mian, Jurassic, and Cretaceous carbonate rocks are over-
lapped with Miocene deposits. The Kkarstification of the
region is so intense that it is not a surprise to see some of the
deepest caves of Turkey, namely Peynirlikonii, Morca, and
Cukurpinar on the high plateau and just 12 km NW of
Sitmasuyu Cave.

The cave is on a steep valley slope deeply cut by Gokgesu
stream. The entrance to the cave is at an altitude of 1200 m.
Sitmasuyu Cave was formed in the area where the cave
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Fig. 4.50 Plan of Sarpunalinca Cave (Yamag, 2010)

fracture system formed a shear zone in the Jurassic lime-
stone. The dominant direction of the fracture system is NW—
SE, and it is the same with the main gallery extension of the
cave.

The cave, which is in the vadose zone, has small ponds
with a depth of half a meter. After the entrance, the gallery
descends into the widest section of the cave which is covered
with boulders. Here, the cave is covered with stalactites,
stalagmites, and dripstones. The last accessible section of
this part is covered with columns which makes further
progress impossible. The second section after the entrance
gallery has two parts that are connected. Compared with the
first part of the cave, this section is narrower and lower. In
this last section, in addition to stalactites, stalagmites, and
columns, cave sediments and shallow ponds were observed
(Fig. 4.51). This section, which can have a connection with
the lower branches, ends with a collapse (Tork et al., 2009).

4.2.36 Sofular Cave

Sofular—Zonguldak
Total Length: 490 m
Total Depth: =80 m

Fig. 4.51 Last section of Sitmasuyu Cave (Photo K. Tork)

Sofular Cave is near to Sofular Village on the Zonguldak-
Ankara motorway. The cave developed in an Early Car-
boniferous aged formation very suitable for karstification.
This formation is limited by a Lower Cretaceous aged layer
composed of carbonate cemented sandstones and an oppo-
site fault caused a stratigraphic inversion. The Early Car-
boniferous aged formation the cave resides in is composed
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of three different layers. Cretaceous and argillaceous lime-
stones are found at the lowest layer. While the middle layer
is composed of dolomitic limestones, the top layer is com-
posed of pure limestones. Great differences in CaC03 rates
can be observed in these layers. Sofular Cave is formed in
the lower floors of this formation. The lowest floor of the
cave, which is at =80 m from the entrance, is formed within
argillaceous limestones. On the other hand, upper floors
reside within the dolomite levels of the formation. Sofular
Cave resides on a plateau that is one of the most karstic
catchments of the area. There are many karstic formations of
different sizes on the surface of the plateau, and the most
important of these formations is an old ruined polje. The
base of this old polje, which developed according to the
tectonic structure of the area in a southwest—northeast
direction, is composed of dolines and uvalas of different
sizes. Sinkholes can be seen in many of these closed for-
mations that extend in lines. Sofular is a fossil cave with a
completed hydrogeological development and a large part of
it is found within the vadose zone. Specifically, the upper
floors are dry aside from the waters dripping from the ceiling
in the rainy seasons. On the other hand, the lowest level,
where lakes of different sizes reside, is the semi-active level
of the cave. Dripping and leaking waters feed this level even
in dry seasons. The water level rises significantly in rainy
seasons. Waters of the semi-active layer of the Sofular Cave
come from the dolines found on top. Waters coming from
many dolines closed to surface sink underground through
sinkholes. A small part of these waters resurfaces from small
springs found on the slopes of the Sofular Creek, and a large
part of it reaches the lowest level of the Sofular Cave (Nazik
et al., 1995). Including its side branches, the total length of
the Sofular Cave is 490 m, and it is composed of three
connected floors. The entrance of the cave faces the north-
east, and its main gallery elongates in the east—west direc-
tion. The ground of the completely fossilized main gallery is
covered with rock blocks and debris. The first part of the
cave has a declivity of 45°. There is a 5 m decline following
a dripstone bridge at the end of this first part. This escarp-
ment connects to a gallery with a vertical base that develops
toward the right-hand side following a —2 m descent. There
is a small lake at the end of this gallery, where red soil mixed
human bones are found, is found at —45 m from the
entrance. The fossil gallery that continues with two steep
ascents of +2 m and +6 m connects to the gallery found at
—8 m from the entrance. There is a —35-m-long descent at
the end of the fossil gallery. The base of the fossil gallery
found at —60 m from the entrance is covered with large
blocks. The waters disappear from a small siphon developed
on the right-hand side of the gallery. The second and third
floors of the Sofular Cave are reached through a small
connection gallery that opens up toward south from the
fossil gallery, and this gallery leads to the largest and the

most beautiful hall of the cave. North and west edges of this
hall found at =53 m from the entrance are covered with
dripstones of all kinds and colors. Southeast and west edges
of the hall are caved in. The cave-in at the west created a
—12-m-long steep well that connects to the deepest level of
the cave. This level found at -80 m from the entrance is
covered with clay and alluvion piles, and it is completely
submerged in the rainy seasons (Kaufmann, 1993). It was
explored by MAD in 1990 (Laumanns & Ozbek, 1990) and
by MTA in 1995 (Fig. 4.52). The final zone of the fossil
level is mainly inhabited by bats. There are also
white-colored guanobia living in the guano. Millipedes and
flatworms (Platyhelminthes) were seen in the entrance zone
(Nazik et al., 1995).

4.2.37 Suluin Cave

Doésemealti—Antalya
Total Length: 300 m
Total Depth: —40 m

Not to be confused with Akseki Suluin Cave, Antalya
Suluin Cave is the starting point of the aforementioned
Kirkgozler Cave. It is located 32 km northwest of Antalya,
within the borders of Yagca Village. Suluin Cave lies 1 km
northeast of Karain Cave and 125 m northwest of Okiizini
Cave at an altitude of 320 m above sea level and 20 m above
the plain. The cave comprised of a single chamber facing
east and has a siphon lake at its end which is connected to
Kirkgozler Cave. Although there is a difference in levels
within the 14 m between the terrace leading to the mouth of
the cave and the pool at the back of the cave, the exact
thickness of archaeological deposit in between is not known.
The cave roof extends eastward and appears to have col-
lapsed at times due to earthquakes. Large calcareous blocks
fallen from the ceiling are covering much of the cave’s floor
(Taskiran, 2011).

The archaeological excavations started in the cave under
the leadership of H. Tagkiran in 2007 are finished in 2014
because the bedrock was reached in all the pits. The
archaeological fillings in Suluin Cave change between 2 and
2.5 m. There were five different geological levels detected in
the excavations. All the fillings belonged to the Holocene
Age while no fillings belonging to the Pleistocene period
were encountered. There is a decline in and even disap-
pearance of archaeological findings starting from the 20th
archaeological level, approximately 2 m deep from the sur-
face. It was observed that the dense reef calcareous rocks,
which did not show any specific order, encountered on the
surface became walls that surround some areas after 60 cm.
Three different areas revealed in Suluin were named “A”,
“B”, and “C”. Among these, area “B” has a plastered floor.
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Fig. 4.52 Plan of Sofular Cave adapted from (Nazik et al., 1995)

Among the caves around Karain, including Karain, Suluin is
the first cave where architectural remains were found within
its layers and carry great importance because of this spe-
cialty. Excavations carried out at Suluin Cave seem to justify
claims over the years that Neolithic and Chalcolithic settle-
ments in this area should be sought in caves.

The C14 result of the charcoal samples taken from ear-
liest archaeological levels indicates the first quarter of the
8000 BP and archaeo-geophysical studies show that Suluin
Cave was not inhabited during the Pleistocene Period
(Taskiran et al., 2014). The excavations carried out in Suluin
show indications of hunter—gatherers but also Neolithic,
Chalcolithic, and Early Bronze Age communities who
adopted a sedentary lifestyle have used the cave (Tagkiran,
Kosem, Ozgelik, Aydin, & Erbil, 2015).

4.2.38 Susuz Cave

Seydisehir—-Konya
Total Length: 2303 m
Total Depth: =79 m

Susuz Cave lies about 1 km southwest of the Susuz
Village, 15 km southeast of Seydisehir. It is also called Kes
Deligi and Giivercin Tas1 Deligi. Susuz Cave, which is
formed within Upper Cretaceous limestones, is shaped by
the dominant structures in the area, tectonic fractures and
joint systems. Dye tracing tests revealed that the waters
flowing into the Tinaztepe Sinkhole reach to this cave. Susuz
Cave functions as an aquifer that discharges the underground
water coming from Tinaztepe Sinkhole to the Sugla Lake
(Sroubek, 1989). The cave has two entrances; the main
entrance is located at the bottom of the valley while the
second one is a wide doline developed on the slope. While
the first entrance reaches the underground water with a 45°
declivity, the second entrance has a —66 m steep descent.
The river flowing within Susuz Cave cascades for about
70 m in a branch opposite of the valley entrance and ends
with a siphon after 40-50 m. The sighting of a
non-troglobite fish in front of the waterfall during the French
exploration of 1971 shows that the siphon has a direct
connection with the Sugla Lake and its waters rise until the
waterfall during the high season (Fig. 4.53) (Raimond &
Chabert, 1971). There are wide chambers at two points of
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Fig. 4.53 Plan of Susuz Cave (Raimond & Chabert, 1971)

the main gallery that continues in the source-ward direction
of the underground river. The ceiling height in these
chambers, where piled rocks cover the river completely at
some parts, reaches 15-20 m at some points.

The rest of the ground is flat, and the river is surrounded
by sandbanks and gravels. Some parts of the main gallery
are adorned with travertines, stalactites, stalagmites, and
columns. Helictites were detected on some parts of the walls.
The cave is branching into two galleries after 900 m. The
western branch is 120 m long and ends with a sump. Piles of
sandy gravel reaching up to 3 m high indicate that water
mostly enters the cave through here. The sump is 125 m
long and 16 m deep, only slightly changing its direction. It
continues further in a spacious dry passage following the
siphon. It widens at two points, creating high chambers. The
ground is covered with gravel mainly and clay at some
points. The passage is 380 m long and ends at another
sump. The siphon at the end of the main gallery is only a few
meters long, and it is followed by another one. The water
amount coming into the cave from this point is far less than
the waters coming from the siphons in the western gallery
(Sroubek, 1989).

The earliest explorations and first survey of the Susuz
Cave were conducted by Bakalowicz and Raimond
(Bakalowicz, 1970; Raimond & Chabert, 1971) . The siphon
divings and up-to-date survey of the cave were conducted by
Geospeleos Team in 1989 (Sroubek, 1989).

4.2.39 Tilkiler Cave
Manavgat—Antalya

Total Length: 6818 m
Total Depth: —66/ +93 m

Tilkiler Cave is located 4 km northwest of Oymapinar
Village of Manavgat District of Antalya, Southern Turkey.
Manavgat District is one of the well-known areas in the
Taurus Mountains with its complex hydrogeological poten-
tial harboring over 60 caves. The district is recognized by
cavities that comprise the part of a hydrogeological system
lying beneath the surface, as well as plenty of ravines and
rivers. The fifth-largest dam in Turkey, Oymapinar Dam, was
decided to be built here, and the Tilkiler Cave was revealed in
1974 when a natural gallery, with a powerful wind flow, was
found in one of the injection tunnels during the explorations
carried out for the construction of this dam. The injection
tunnel that reaches to Tilkiler Cave after 450 m is 4 km west
of the Oymapmar dam, at an altitude of 128 m, and at the
contact point of conglomerate and impermeable rocks.

The cave is a part of the Eynif hydrologic system and
functions as an overflow route for the Oymapinar resur-
gences (alt. 32 m, 10 m*/s in winter). Dye tests that were
carried out during the construction of the dam showed that
the underground water of Tilkiler Cave is coming from
Akpmar Cave, 35 km north (Aygen, 1984). The difference
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Fig. 4.54 Tilkiler Cave First Lake (Photo A. E. Keskin)

of water levels between dry and wet seasons exceeds 60 m
in the cave, and it was observed that there was a constant
water flow of 12 m*/s through the entry tunnel in spring. The
cave is formed in Miocene conglomerates, which is a unit of
Tefekli Formation, except for a short gallery formed within
Burdigalian limestone at the southern extremity. Being
formed mainly in conglomerates increases the value of the
cave by rendering this cave to be one of the longest con-
glomerate caves in the world (Fig. 4.54).

The cavers of SCP and CMN first explored the cave in
August 1976 and during the first year’s survey, a total of
2755 m were mapped (C. Chabert, 1976). In 1977, the
length reached 4845 m and the “muddy passage” was
opened up. It carries a strong air current and was explored in
1978 (length 5585 m) and 1979 (J. Chabert, 1979b).
Thirty years after the opening of the entrance, during the
fifth expedition, it was observed that some galleries formed
in the conglomerate have changed by corrosion even in this
short period. Subsequently, in 2008, another new gallery
was explored and surveyed. The total length of the Tilkiler
Cave has reached 6818 m with the last exploration

(Fig. 4.55). The main passage is named as the North Pas-
sage. Limestone overlies the conglomerate near the boulder
slope leading to the Castle Room, and some scallop for-
mations can be observed all the way along. The zone with
clay dunes and the part that ends with a perfectly flat wall are
the most remarkable areas of this passage. The large clay
dunes in the North Passage beyond the Castle Room suggest
that this passage is quite old. The flat wall owes its shape to
the bedding plane between the conglomerate strata and the
bed with smaller grains.

The “Upstream” part of the cave is a 425 m passage with
a general direction of NNE. The main passage branches out
the beginning of the “Upstream” part, which is a narrow
downward muddy path on the right among blocks. This
small crawlway opens up to a much smaller muddy passage.
A slow but cold wind leads the air circulation in this passage
that comes before a small pond followed by a 16 m pit.
Following the muddy bottom of the pit, there is a small
crawlway followed by a 30 m mud wall and four other
crawlways that could only be passed by climbing. A con-
tinuous faint noise, which belongs to an underground spring,
is heard in one of the highest spots (C. Chabert et al., 1978).

4.2.40 Tinaztepe Caves and Sinkhole

Seydisehir—-Konya
Lengths: 1015 m and 1650 m (Sinkhole)
Depths: =5 m and —200 m (Sinkhole)

Timaztepe caves and sinkhole reside 25 km south of
Seydisehir on the side of the main road (Fig. 4.56). The
system is composed of three fossil caves and an active
sinkhole. The area had been through a complex geologic and
geomorphologic transformation. When considering the area
as a whole, young and old formations are observed to be
intertwined. Tinaz Mountain is composed of nummulite
limestones that comprise the top level of the comprehensive
sequence. Gidengelmez Mountain found on the opposite
side of this mountain is composed of Cretaceous aged
sequences. The lengthwise depression in the middle, which
is limited by two main fault lines, is composed of Paleozoic
aged coat layers. Paleozoic aged limestones within ophiolitic
enclaves are found next to flysh in this area. An allochtho-
nous formation elongates as a thin belt in the northwest—
southeast direction in front of the Tinaztepe Cave. Lower
Paleozoic and Mesozoic aged limestones of this assembly
come over the Eocene aged flysh formations of the Geyik
Dag1 Assembly. These two assemblies are separated by a
large fault line that passes just in front of the Tinaztepe Cave
System. The northwest—southeast direction fault line was
effective on the large sizes of nummulite limestones in the
area. Cretaceous limestones that compose the structure of
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Fig. 4.55 Unpublished plan of Tilkiler Cave drawn by E. Gilli in 2012 upon the plan of (J. Chabert, 1979b) with an addition of a new passage
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Fig. 4.56 Tinaztepe Caves, entrances of the first and second caves (Photo A. Yamag)
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Timaztepe elongate toward the southeast and disappear under
Paleozoic aged formations that composes the structure of
Karadag. Cretaceous limestones have a solid structure and
their thickness changes between 350-1000 m. Limestones
fragmented by cascaded fault lines are quite cracked. Gray or
bluish-gray-colored Cretaceous limestones are found in a
state of massive banks. Eocene flysh is seen as a northwest—
southeast direction flysh corridor on the western side of the
Tmaztepe Cave. The flysh sequence here is composed of
limestone, sandstone, and marn alternations. Faultings
developed according to neotectonic movements exacerbated
at the end of the Miocene, affected the morphology of the
mountain on a large scale. Eastern slopes of the mountainous
area, where Tinaztepe resides, are fragmented by fault lines
and gained a cascaded appearance. Declivity values reach
40-50° at some parts on these slopes (Bozyigit & Meydan,
2017). Fault lines cutting Tinaztepe in various directions
were effective in the creation and development of karstic
formations. Tectonic properties are an effective factor on the
course and development of karstification. Fault lines devel-
oped in various directions in the Neotectonic period caused
the acceleration of karstification. The number of morpho-
logic periods the discharge area in a closed basin state has
been through can be observed from the cascaded plains and
fossil caves found under and over the Tinaztepe Cave. The
youngest system, which is yet under development stage and
which drains the water of the area, is on the fault line 50 m
under the fossil cave. The base level declined gradually
during the water drainage of this closed basin, and this
decline can be observed both inside the cave and in front of
the cave in forms of terrace sets. Natural bridges formed in
places where the old base did not collapse.

Tinaztepe Cave System developed on three different
levels. The top-level cave developed at 1533 m while
mid-level and bottom-level caves developed at 1500 m and
1440 m, respectively. Tinaztepe Cave System elongates
toward the Sugla Lake to the east. Today, the waters sinking
at the entrance of this cave resurface near the Susuz Village.
The cave formed at the uppermost fraction of the Tinaztepe
Cave divides into two parts starting from its entrance, and
each part is about 100 m long. These caves are completely
dry. Stalactite and stalagmite formations are observed
within. The cave developed in the middle level is composed
of three galleries; one large and two small ones. The large
one called the Big Tinaztepe Cave is 1015 m long (Gtildals,
Onal, & Nazik, 1982). The roof height reaches up to 30—
40 m in the middle and final sections, following a low but
wide entrance. Wall travertines, stalactites, and stalagmites
can be seen in the faults and fractures crosscutting the cave.
Small streams and ponds are common during the high sea-
son. It becomes dry except the pond in the final section
during other seasons. The two small branches next to the
main gallery, the branches A and B, are approximately

100 m long each, and cave B is completely dry. Stalactites,
stalagmites, and columns were formed at places where faults
crosscut the cave. The cave is connected with the other fossil
cave through a chimney due to the subsequent collapse in
the middle section.

The cave that functions as a doline at the bottom level is
called the Tinaztepe Sinkhole. A stream that originates
around Agagctepe and reaches a flow rate of 1 m>/s from time
to time ends at this sinkhole. Due to Tinaztepe’s ascension
through young tectonic movements, this stream continuously
eroded its bed deeper, developed the Tinaztepe Cave System
by forming the upper- and lower-level caves in this order and
reached to the level it flowed through today. Waters pour into
this doline at the lowest level, from underneath of a naturally
formed bridge. This natural bridge shows that the previous
bed of the stream was higher. The connection with the Susuz
Cave, which has an altitude of 1172 m and a distance of
7 km, has been proven by dye tracing (Giildal et al., 1982).
The cave ends with a siphon in the final zone. Transportation
of the diving equipment is troublesome because of the pond
in the main corridor and numerous small descents. Only 18 m
were advanced because the siphon continues along with a
very narrow gallery. Tinaztepe Cave System was first
explored and mapped by the cavers from SCP in 1968
(Fig. 4.57) (Bakalowicz, 1968) followed by MTA in 1980
(Giildali & Nazik, 1984; Giildali, Nazik, & Onal, 1980).

4.2.41 Ucagizh Cave
Samandag—Hatay
Total Length: 30 m

Ucgagizli Cave is 12 km south of Samandag county of
Hatay, on the shore of the Mediterranean Sea (Fig. 4.58).
The cave is on the slope of Kel Mountains, by the seaside
with an altitude of 18 m. The southwest-facing entrance of
this 30 m deep, 200 m? cave that formed within Cretaceous
calcareous rocks, is opened up due to collapses. It is known
that numerous caves of various sizes are found within the
same geological formation in the area. Ugagizli Cave was
discovered and excavated for the first time by A.
Minzoni-Deroche in 1989-1991(Gdileg et al., 2003). Later in
1996-1997 E. Giileg has started a research project in
Samandag, and a test excavation was carried out in 1997
followed by a second excavation in 1998 which is still
ongoing. Ugagizli Cave is an Upper Paleolithic settlement
dated between 27,000 and 42,000 Bp and had been contin-
uously inhabited by humans for 12,000 years. The Ahmarian
layer constitutes the final layer of culture in the Upper
Paleolithic cave. Being different from Aurignacian culture,
this culture is characterized by blade/bladelet tools at the
upper layers, unretouched tools at the lower layers, and the
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presence of the proto-prismatic cores. The features of
Ahmarian cultures in Ucagizli Cave show that their Upper
Paleolithic culture is within the Levantine. The most
important paleoanthropological finds of Ucagizli Cave are
tooth and skeleton remains of human beings that lived in the
cave during the Paleolithic Period. Fourteen different human
teeth were found during the excavations in addition to
maxilla and skull fragments. They were dated between
29,000 and 41,000 Bp. Morphologies of deciduous and adult
teeth found within Ugagizli Cave show characteristics of
modern humans. Measurements of the teeth are bigger than

both of late Pleistocene people’s and modern humans. Thus,
inhabitants of the Ucagizli Cave were Homo sapiens that
have some archaic characteristics (Giileg et al., 2009, 2010).
There are bones of animals among the finds, which were
used both for nutrition and adornment, that suggest a very
rich fauna; such as shell remains of marine and land mol-
lusks, bones of bezoar goat, fallow deer, red deer, roe deer,
gaur, grizzly bear, weasel, wildcat, birds, and fish of different
sizes, hare, and tortoise (Giileg et al., 2003). A huge number
of stone tool samples and a few bone artifacts were also
found. The extensive ornament assemblage consists of small
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beads or pendants made from modified marine shells. A va-
riety of Mediterranean species were used in the cave, and
more than a thousand shell ornaments were recovered. The
pierced and painted shells found in layer H are among the
earliest indisputable personal ornaments in the world. They
are dated between 39,000 and 41,000 Bp (Giileg et al., 2003).

4.2.42 Yarimburgaz Cave

Kiiciik Cekmece—Istanbul
Total Length: 1021 m

Yarimburgaz Cave lies approximately 22 km southwest
of Istanbul in the district of Kii¢iik Cekmece, about 1.5 km
north of the northern shore of the Kiiciik Cekmece Lake
(Fig. 4.59). Opened through abrasion of the underground
waters on the western slope, it resides on an Eocene origin
calcareous formation; it consists of two interconnected sec-
tions with diverse forms and dimensions as well as diverse
entrances at different levels. It is around 11-18 m high from
the Marmara Sea. There are two sections roughly elongating
in the northeast—southeast direction. The upper section is
like a large hall with a dimension of about 15 x 52 m and a
present height of 10 m. It was probably used as a church
during the Byzantine period after some adjustments. The
holes on the walls for bond courses indicate that there used
to be a setback story with a tiled roof. This church is cer-
tainly related to the monastery building outside of the cave.
The lower section, which initiates like a gallery and

T

Fig. 4.59 Entrance of Yarimburgaz Cave (Photo A. Yamag)

continues as a tunnel toward the depths of the rocks mean-
dering and composing some large halls, is accessed from the
upper level through a ramp near the entrance. Although the
upper cave is occluded immediately, the lower one continues
about 600 m. Approximately 240 m after the entrance in the
lower cave following the bifurcation, the right branch
elongates a little more than the left branch and becomes
impassably narrow preventing any further progress after a
somewhat wide vestibule at the end. The formation marks of
the cave can be traced by the presence on a steep valley
eastward of Sazlidere. This sedimented valley was likely an
elongation of the lower cave during the Lower Paleolithic
Age. The bedrock was reached only at the entrance in the
lower cave during the excavations, and the actual height of
the cave was not determined since it could not have been
descended. It is estimated that the environmental conditions
during the Paleolithic Age were very different from the
present conditions.

Yarimburgaz Cave is subject to countless speleological
and archaeological research due to its closeness to Istanbul.
The first known cave research in Turkey was conducted by
Abdullah Bey in 1869 in Yarimburgaz. It was followed by
another article of the same author in 1872 (Bey, 1872), a
field report of R. Bousquet published in Echos d’Orient
magazine in 1901 (Bousquet, 1901), a conference text of H.
Kocacan published in Tedrisat Mecmuasi in 1918 (Kocacan,
1918), and a quite extensive study and survey conducted by
Professor Hovasse in 1927 (Hovasse, 1927). There are five
different maps of Yarimburgaz Cave drawn on different
dates (Fig. 4.60).
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Fig. 4.60 Unpublished map of
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The first excavations carried out at the site under the
leadership of S.A. Kansu and K. Kokten in the entrance of
the lower cave in 1963 (Kokten, 1963) were later continued
more systematically under the direction of Kansu, Kokten,
and N. Dolunay in 1964 and 1965 (Kansu, 1966). The site
suffered damage in the twenty years between 1966 and 1986,
and this instigated the second round of excavations which
were carried out in 1986 by M. Ozdogan. This salvage
excavation revealed that the oldest occupation in the cave
dates to the Lower Paleolithic, and the third round of
excavations was undertaken to further understand Turkey’s
Pleistocene. They were conducted jointly by G. Arsebiik and
F. Clark Howell of the University of California at Berkeley
between the years of 1988 and 1990.

In the first phase of excavations carried out in Gallery A
of the lower cave, Byzantine sherds within the 40 cm top
layer and the 60 cm second layer with pebble tools and
debitage within the third yellowish silty and sandy layer
were unearthed. This stratum most probably dates to the
Middle Paleolithic according to Kokten. Bedrock was
reached 370 cm below the surface. Kansu and Kokten report
that teeth and bones of Ursus spelaeus cave bear were found
in association with coarsely made points in this third stra-
tum. It was revealed in the excavations in the upper cave
referred to as “Gallery B” that it has the same stratum with
Gallery A and beneath these, there is a 200-cm-thick Chal-
colithic deposit stratum (Kansu, 1966).

The second phase of excavations in 1986 was more detailed
and systematic. A very different stratigraphy emerged in this
excavation directed by Ozdogan. Upper cave strata 15-12 and
lower cave strata 12-3 were dated to the Lower Paleolithic.
Findings of pebble tools suggested that these Yarimburgaz
strata belonged to the beginning of the Middle Pleistocene and
earlier periods (Ozdogan, 1988). This was proven wrong in the
third phase of excavations led by Arsebiik. The second phase
of excavations dated Yarimburgaz Cave’s earliest levels to one
million Bp. However, further research has made it clear that
they are slightly more recent. The second-lowest deposit dated
to the Middle Pleistocene by Ozdogan includes strata 11-8.
Habitation in this period is believed to have been intermittent.
Immediately above this deposit, Ozdogan identified Upper
Paleolithic and Epipaleolithic deposits in the upper caves in the
7th and 6th strata. The 5th stratum in the upper cave represents
the Neolithic era. Again in the upper cave, strata 4-2 belongs to
the Chalcolithic following the Neolithic (Arsebiik, Howell, &
Ozbagaran, 1992). Findings from this period were found
within a natural depression in the interior of the upper cave,
and the first stratum is the only one that is the same in both
caves. Stratum 1 included a dressed-stone wall built at the
point where the two caves meet. This stone structure is prob-
ably the apse of a church dating to the earliest Christian times.
The excavations led by Arsebiik were aimed primarily at
shedding light on the Pleistocene Epoch. Geomorphological
and paleo-ecological studies have accompanied the
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archaeological excavations in and around the cave area.
Arsebiik has divided the Pleistocene deposits into four dif-
ferent geological categories. The first two of these are con-
glomerate layers are composed of quartz rubbles. The surfaces
of these layers have cement-like appearances. There is a silty
dark-reddish brown layer underneath. This third stratum dif-
fers from the first two strata by being comprised of genuine
Pleistocene deposits, and it is rich with material culture
(Arsebiik, Howell, & Ozbasaran, 1990).

The first occupants of Yarimburgaz made use of flint
cores, chert, quartz, nodules of various sizes, and other raw
materials, chipping them to produce tools for everyday use.
The majority of the findings belonging to the Yarimburgaz
chipped stone industry are flake types. 80% of the chipped
stone artifacts found consist of retouched flakes with steep
retouches, simple flakes, and other flake-type tools. Arsebiik
believes that the Yarimburgaz flint-work techniques resem-
ble the Near Eastern Tayac industry rather than their Euro-
pean counterparts, and he further argues that the people
living in the second half of the Middle Pleistocene in Yar-
mmburgaz used functional tools that lacked unnecessary
details. He dates this cultural deposit to 450,000-130,000 Bp
(Arsebiik, Howell, & Ozbasaran, 1991). Excavators screened
microfaunal remains in the third phase of excavations to
document the paleo-ecology of the Pleistocene and the
pre-Pleistocene. Remains of bats, birds, various rodents, and
fish were found. The fish bones are especially interesting. It
is not certain whether they were brought into the caves by
humans. The fossilized bones of an extinct variety of the
modern mountain bear and Ursus Deningeri are also of
particular importance. Many of the bones of this mammal
were found in association with chipped stone tools.

The electron spin resonance (ESR) method applied on ten
Ursus Deningeri teeth to detect the archaecometry dating of
this layer, which Yarimburgaz Lower Paleolithic Age find-
ings are gathered from, gave the date results of 400,000 Bp
(Bulur, Ozer, Goksu, Cetin, & Unal, 1991). Arsebiik
believes that the cave was used alternately by bears and
people and supposes that human occupation was limited to
spring, summer, and fall. There were jackal or fox gnaw
marks on the bear bones but there were no stone tool marks
that indicate human cutting or scraping. Bones of other
herbivorous and carnivorous animals including animals from
the canine, feline, equine, hyena, deer families, and some
horned animals have also been found.

4.2.43 Yaylacik-inilti Pazan Cave System
Gilindogmus—Antalya

Total Length: 5929 m
Total Depth: =595 m

The first exploration of Yaylacik—Inilti Pazari Cave
System, which is 15 km east of Giindogmus county of
Antalya at an altitude of 2160 m, started in 2011. It was
understood that there were two different but connected
sinkholes feeding an underground river, as a result of the
research conducted by MAD. The area is composed of units
that reside in the Geyik Mountain Assembly. Geyik Moun-
tain, in the Mid-Taurus region, one of the highest mountains
in the region, gave its name to the formation. Different
formations with tectonic contacts, that reflect stratigraphi-
cally and structurally different ambient conditions, are
known to be situated along the Mid-Taurus belt. These
formations, each carrying different tectonostratigraphic
properties, sustained displacements on a scale of kilometers
due to movements in Lower Cretaceous and Mid-Eocene.
Tectonic lines within Geyik Mountain Assembly in the
Mid-Taurus region roughly elongate in the northwest—
southeast direction (Baykara, 2018). The tectonically
ascended area became suitable for the development of cave
systems via streams sinking underground through sinkholes.
Yaylacik—Inilti Pazari1 Cave System is essentially a
semi-active cave system formed within Permian—Carbonif-
erous limestones and the Lower Cretaceous limestones
incompatibly residing over it. Many fault lines are elonging
in the southeast-northwest direction in the area (Simsek,
2018).

Yaylacik Sinkhole continues with a 90 m descent
following a short horizontal passage and presents a ver-
tical development in contrast to all the caves researched
in the Mid-Taurus region. The cave that consistently
continues with tight meander galleries following the 90 m
descent mostly has short descents and a constant
declivity. This formation changes completely at -319 m
and the cave that consists of narrow galleries up to this
point, suddenly reaches an underground river flowing in
a very high and wide gallery. The entrance of one of the
branches reaching this underground river, which feeds on
numerous side branches, is the Inilti Pazar1 Cave that
resides very close to the entrance of Yaylacik Sinkhole.
This second sinkhole joins the Yaylacik Sinkhole at the
depth of —327.

Yaylacik—Inilti Pazar1 Cave System is important as it
is the first horizontal cave system found at high altitudes
in Mid-Taurus Range and the first known example of a
sinkhole reaching an underground river (Fig. 4.61). Even
though the Yellibel Cave and the Cadircukur Cave,
which are in the same region and very close to these two
caves, end at =229 m and —169 m respectively, the total
length of this large underground cave system is expected
to increase with the discovery of new connections in the
future.
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Fig. 4.61 Yaylacik Cave (Photo
Y. Ozakin)

4.2.44 Yazoren Cave

Savastepe—Balikesir
Total Length: 3564 m
Total Depth: =113 m

Close to Savastepe Village of Balikesir, Yazoren Cave is
one of the longest traverse caves of Turkey. Yazoren Cave is
a semi-active sinkhole with a sinking creek and a resurgence
mouth. The geological structure of the area is quite complex.
Limestones that outcrop in the area are generally dated to
Mesozoic Era in Y. Hoggoren’s article (Hosgoren, 1981). It
is shown to be dated to Triassic and Jurrasic periods in two
different maps. There are Late Miocene—Early Pliocene
dated volcanic tuff, marn, sandstone, and andesite residing
on the limestones, which has an appearance of a plateau at
an approximate altitude of 700-800 m, discordantly. This
whole construct gained a quite complex form due to the live
tectonic movements in the area. The 12 faults in just 5 km
distance between two villages are proof of the tectonic
activity in the area. Hosgoren remarks in his article that the
limestone formation found on the plateau has a solid struc-
ture with a thickness of 500-600 m. There are mainly
average-sized many dolines and uvalas on the plateau
toward the south, east of Bozarmut and Sultaniye villages.
Some of these dolines and uvalas become lakes during the
rainy seasons. The most interesting formation in the area
other than these is the polje known as the Yazoéren Plateau.
Probably being the largest polje in Northwest Anatolia, this
depression is approximately 2.5 km long and 1 km wide
(Hosgoren, 1981).

Fig. 4.62 Yazoren Cave (Photo C. Cankiril)

Following the Ayvaini Cave, Yazéren Cave is the
second-longest traverse cave explored in Turkey, and it
starts with a large entrance (Fig. 4.62). Aside from the main
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gallery of the cave, there is a serious amount of water input
coming from the side branches. There are signs of ponding,
up to the point of becoming a siphon in the rainy season, at
some points of the main gallery. There are large amounts of
green and gray andesites among the rocks that compose the
ground of the main gallery. As written in Hosgoren’s article,
it indicates that this material mismatching the structure of the
cave was carried into the cave by waters from the andesite
area residing north of the doline. The amount and size of
these rocks carried through the main gallery and the gravels
stuck into cracks merging show that the flow rate in the cave
is high during the rainy season. There are no speleothems
observed starting from the entrance point and along the
entire cave, except a fossilized branch almost 500 m after the
entrance. Aside from conglomerate and breccia discor-
dances, there is an intense amount of stalactites and stalag-
mites inside this westward fossil branch. The ceiling height
of the main gallery reaches 15 m at some parts, and it
becomes a siphon after a short distance. The gallery becomes
high and wide again following this part, which is 45 cm high
and filled with mud in the dry season. The gallery found in
the middle of the main gallery is considered to be a side
branch, despite continuing like the main gallery. It is prob-
able that the resurgence of this gallery collapsed and blocked
the gallery, causing the water to carve out a new way
through another crack toward the west.

Although no living animals were encountered in the
active gallery, the entrance and the fossil gallery contain a
large number of bats. A huge amount of bat population
inhabit the side branches. Rhinolophus hipposideros and
Myotis myotis were observed. Besides bats, there are many
other living creatures in the side branches. Spider types stick
out among these. Yazoren Cave was explored and surveyed
by ASPEG in 2008 (Yamag, 2009) (Fig. 4.63).

4.2.45 Zindan Cave

Aksu—Isparta
Total Length: 760 m
Total Depth: +15 m

Zindan Cave is located in Western Taurides, about 2 km
northeast of Aksu county of Isparta, next to the Aksu creek.
The thickest and most common limestones in the region are
Cretaceous and Jura aged. Antalya Nappe, which is com-
posed of highly complex rock units found in an allochtho-
nous state, resides west of this autochthonous belt that
spreads to a very wide area. Zindan Cave developed within
Jura—Cretaceous aged breccia and turbiditic limestone for-
mations of this nappe. The thickness of this formation is
about 100-300 m. These limestones are quite pure and
faulted. The ceiling height of the cave reaches 15-20 m at
parts that coincide with faults. Zindan Cave generally
developed on faults that elongate in a north—south direction.
The entrance of the cave looks like an ellipse with a diameter
of 6 X 2 m, and it is 12 m high from the Aksu creek. The
cave turns toward the north with two turns just after the
entrance. The ceiling height of this part is 20 m, and there is
a small bat colony within. Although the cave narrows and
lowers down between 50 and 105 m, width and ceiling
height increase again following the 105 m. Large cauldrons
and a dense gravel deposit are observed following the
200 m. These show that a strong underground creek used to
flow here. There is a small side siphon at the 355 m, and
there are many stalactites and stalagmites at this part of the
cave. Sinkholes are encountered between 425 and 450 m,
where waters disappear by leaking underground. The aver-
age width of the gallery is 2 m between this point and the
part at the 640 m. Walls are covered with stalactites and
stalagmites while the ground is filled with gravel and sand in
this section (Fig. 4.64). A small creek with a depth of 5—
6 cm flows toward the exit here. Ceiling height lowers
down, and the underground creek gets deeper following this
section. The ceiling lowers down and creates a siphon at
760 m, making it impassable. Considering the profile of the
Zindan Cave, its horizontal elongation with a mild declivity
in such a long distance reminds that the floor formed on a
rock formation that does not have karstification properties,
but such type of formation is not encountered on the floor of
any part of the cave. On the other hand, sizes of sand piles
and pebbles inside the cave and the depth and width of the
cauldrons show that there was a large underground creek

Upper Entrance
650 m

YAZOREN CAVE
Profile

Lower Entrance
537Tm

Fig. 4.63 Profile of Yazoren Cave (Yamag, 2009)
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Fig. 4.64 Zindan Cave (Photo
M. Kizil)

here in geological periods past. There is just a weak creek
flowing inside the cave today (Giildali, Nazik, Soylu, Aksoy,
& Beydes, 1989).

A Eurymedon statue was found during a tunnel con-
struction close to the entrance of the Zindan Cave in 1977,
and the cave was defined as Eurymedon Sanctuary.
A Eurymedon head and a mosaic with dolphin patterns on its
sides were found inside a panel with black, white, and red
stones on it, during the excavations conducted at the
entrance of the cave between 2002 and 2004. Among the
architectural tilings inside the cave, only holes for stones
found on the rocks were preserved. The three terraces in
front of the cave were made of ancient blocks. As a result of
some studies, it was understood that the cave was reached
through a road with stone pavements that could be dated to a
late ancient age. Aside from the road with the stone pave-
ment, a 200 m second tiling made of pink rocks that belong
to an early period was found in the middle part of the terrace,
and this composition was joined with the main rock. Holes
for stones and niches of religious purposes are found at the
rocky area east of the terrace. There is a podium with two
preserved lines which is composed of bossaged blocks
protected in situ in front of the cave and floor tilings in front
of the podium. The podium and the area are re-arranged with

the blocks of the floor tiling and the inscriptions found on
the podium dated back to Ap 3—4 century. The three-door
lintels found between architectural blocks and memorial
pieces that could shed light on the architectural arrangement
of the sanctuary are in their original sizes, and their differ-
ence in profiles indicates that there are three different
entrances in the area. Aside from the size differences of
garlanded friezes, the scale differences of architrave blocks
also indicate that there is a rich architectural structuring in
this religious area. Sacrificial stele attributed to Zeus and
Kybele is also important for this place to be defined as a
sanctuary (Ocal, 2012).

Even though a rich bat colony was observed during the
research conducted by Benda and Horacek, this bat colony
became smaller after the cave opened to tourism. Myotis
myotis, Miniopterus schreibersii, a limited number of Myotis
cappacini and Myotis oxygnatus were found among the
species detected (Benda & Horacek, 1998).

The first research of Zindan Cave was conducted by
Coffait in 1959 (Spitzenberger, 1973). It was re-explored and
surveyed M. Bakalowicz in 1968 (Bakalowicz, 1968). It was
explored and mapped again by MTA and Sheffield Univer-
sity Speleological Society separately in 1989 (Fig. 4.65)
(Gregory, 1989; Giildal1 et al., 1989).
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