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Fig. 2 Karst geological map of Turkey
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Fig. 6 Gypsum karst in Sivas Province

Fig. 4 Large sinkholes in the Taurus mountains!’
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Table 1 Distribution of large karst springs and their average

flow rates in the karst area of Taurus'™”

Hioy SRATER Pikt/m’ s
lzmir  Halkapinar Spring 1.2
lzmir  Bakrcay plain springs 1.2
Aydin K. Menderes plain springs 2.0
Aydin B. Menderes plain springs 1.0
Antalya Finike-Tekke and Salur Springs 3.0
Antalya Elmali-Akgay-Demre plains springs 7.0
Antalya Bogacay plain springs 2.5
Antalya Kirkgdz Springs 20.0
Antalya Diidenbas1 Spring (underground river) 10.0
Antalya Dumanl 50.0
Isparta Hoyran, Gelendost-Yalvag plains springs 1.0
Afyon Akarcay basin springs 1.5
Igel  Silifke and Erdemli Springs 5.0
Maras Maras plains springs 8.0
Maras  Goksun plain springs 8.0
Hatay Asi basin springs 3.0
Mus  Mus plain springs 0.8

42 §5 %

B AL B B0y 6 AE 48 2 B 10 PR Antalya 4 |
Denizli 4, 7 % 40 6 F| . Baskale 25 LA M % 44 4T F)
VY Sivas 4. Antalya 2585 46 i B R L 2
615 km’, iy A= ARBR R R b HE H 1) SR K AR SR 101 b &
A CO, B ELFN A W) I R BUS AR ULTE, 1R
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B 8 Dumanliff
(https://link.springer.com/article/10.1007/s12665-
015-4298-6/figures/3)

Fig. 8 Dumanl spring
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10 Kopriiliilft & ( https://antalyatouristinformation.
com/things-to-do/canyon/koprulu/)
Fig. 10 Kopriilii canyon
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Fig. 11 Sinkholes in the Karapinar area
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Fig. 12 Altinbesik cave in the Taurus mountains

k2 TEHBRKHMLAENR (#IEF 2020 £ )"
Table 2 Longest caves of Turkey (by the end of 2020)™

HIAES Al KEE/m
Pimnargozii Cave Yenisarbademli, Isparta 8 500
Insuyu Cave Burdur 8350
Tilkiler Cave Manavgat, Antalya 6818

Kizilelma Cave Zonguldak 6 630
Yaylacik-Inilti Pazan System  Gilindogmus, Antalya 5 929
Bulak Mencilis Cave Karabiik, Safanbolu 5250
Altinbesik Cave Akseki, Uriinlii,Antalya 5119

Ayvaini Cave Ayvakoy, Bursa 4 866

lkigoz Cave Catalca, Istanbul 4816
Morca Sinkhole Anamur, Icel 4068
Yazoren Cave Yazoren, Balikesir 3554
Cukurpiar Sinkhole Anamur, Igel 3350
Gokgol Cave Erg¢ek, Zonguldak 3350
Kuzgun Sinkhole Nigde 3187
Dupnisa Cave Sarpdere, Kirklareli 3150
Peynirlikonii Sinkhole Anamur, Igel 3118
Diidenagzi Sinkhole Basyayla, Karaman 2528
Susuz Cave Seydisehir, Konya 2303
Tinaztepe Caves Seydisehir, Konya 2195
Kizilin Cave Burdur 2176
Sagayagi Cave Gazipasa, Antalya 2125

G FCA) P X R AR o (H g A BR L
B/, Tl RS A R 25 5, EH
P 1 [X 1 ) 7 SV X )31 7 3 B R TR G
AFHIE

(1) 0 5 WA W X DUl 5 3 o 8, 1 3k 40~
160 m % & B2 K1 9T, 240~450 m B E R B L2
A 7

(2) BRIV A X = A Mk s i iz,
HRIRAREE, FEAEMEHR 350m UIT LT ZH
YK 7

(3) PRI v o 1 X g b 2 R FE ) IF W7 2477 4
2k & B Kazilirmak S2 3R YT, & & 3 R 7,
A G AT 200 m"™, (R T K e TR R, B
TR EREE /N T 300 m s

(4) 5300 b I B FE 2 307 10 ks s DX G 4 )2
TR SRR R A R R B4 b DR R R R
L 1000 m, 2% & M w7, HAEMEK 3 000 m 1
AT AT . +HH KA 7T Pinargozi
(8 500 m &) MBI A /< Peynirlikonii( 1 429 m %)
AL FIZ AT

B 2019 4F, - H L O HREE R L 200 m A9
A 524, Hod 43 AN T b g BT B9 FE 2 B
[ = Y O A B S B R N o i U )
1 000 m (A3 7CHEA 62 A, Hirh 34 A3 T His o if5 B
VT RO FE B 0T L Bk A R 1X, 16 AN T B rh . PE IR L
Ao T 3 s i X R 2, 55 3).

4

5
Jl?\

N\s
)2
=~

5 F%E

51 K&EE

+ HHAR - BIRE K 2978 643 mm, AHS T 80K
501012 m’, PR T RECH 0.37%), 4 AR
251 860 12 m’, nT FI 7K & 1100 12 m’, Horp bk
950 m’, 1 R 7K 120 /2 m’, 55 30 /2 m’ 7K & M Hifth
B WA o BLER K 9% U6 2 i A RO HEA T 56—, 3
AR BEIREZ 1690 m*/ A, 5 HFHRL o8 AL AR T A
2 T K R R S

T HHEABEKERNAFE L EE K, 3
1976 4%, + B HAUH H T 25 1% 897K 1 i Jg,
A 4 AR 3 1000 12 kW+h, - 35 B K 9 o 4l
Keban K31 (1 240 MW) 54k ¥ T4 %5 10 X R HH


https://en.antaliy.com/altinbesik-cave/
https://en.antaliy.com/altinbesik-cave/
https://en.antaliy.com/altinbesik-cave/

Fa3E Hay

BIFIES .+ H A AR 977

®3 TEHBFRNLAENR (#IEF 2020 £ ) "
Table 3 Deepest caves of Turkey (by the end of 2020)""

HEAEY Hy W /m
Peynirlikonii Sinkhole Anamur, Igel 1429
Kuzgun Sinkhole Nigde 1400
Morca Sinkhole Anamur, Igel 1210
Cukurpmar Sinkhole Anamur, Igel 1196
Kuyukule Sinkhole Dedegdl, Isparta 832
Kes Sinkhole Kahramanmaras 728
Subatagi Sinkhole Yahyal, Kayseri 643
Siitliik Sinkhole Pozanti, Adana 640

Diidenagz: Sinkhole
Cem Sinkhole

Basyayla, Karaman 612
Tomarza, Kayseri 605
Yilanhyurt Sinkhole Aladag 603
Yaylacik -Inilti Pazan System  Giindogmus, Antalya 595
Kocadag Sinkhole Anasultan, Kiitahya 458

Pimargozii Cave Yenisarbademli, Isparta 440

Diidenyayla Sinkhole Beysehir, Konya 416
Athar Sinkhole Gozne, lgel 410
Camlikdy Sinkhole Pozanti, Adana 379
Macar Sinkhole Gazipasa, Antalya 356
Bucakalan Sinkhole Akseki, Antalya 345
Olii Képek Sinkhole Akseki, Cevizli,Antalya 340

Diidencik Sinkhole Akseki, Cevizli, Antalya 330
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Overview of karst geology in Turkey

QIN Zhengfengl’z, XU Qil’2 , XIE Yincai"’ , BI Xueli'”
( 1. Institute of Karst Geology, CAGS /Key Laboratory of Karst Dynamics, MNR & GAZR/ International Research Center on Karst
under the Auspices of UNESCO, Guilin, Guangxi 541004, China; 2. Pingguo Guangxi, Karst Ecosystem,
National Observation and Research Station, Pingguo, Guangxi 531406, China )

Abstract Turkey is distributed with karst up to about 40% of its land area, in which karst is developed under typical
Mediterranean climate. According to the structural characteristics, Turkey is divided into four different karst areas
from north to south, among which the Taurus mountains is the largest and most developed karst area in this country
and even in the Mediterranean region; therefore, karst in Turkey is of high research value. Based on the systematic
collection of geological, structural and hydrogeological data, this study compiles a 1 : 100,000,000 karst geological
map of Turkey, analyzes the factors affecting karst development, and summarizes the distribution law of karst in
Turkey, the main karst phenomena and the current situation of resource exploitation and utilization.

Many external and internal factors contribute to the type and the degree of karstification of carbonate rocks.
However, the basic fact is that the geological structure, the orogeny, and the connected tectonics provide the basic
framework that permits, enhances, or impedes the processes of karstification. The Alpineorogeny and the following
epiorogenic movements in Turkey have become important factors in karstification. This type of karstification of
carbonate rocks is distributed almost everywhere in Turkey.

According to the structural characteristics, karst areas in Turkey can be divided into four units: the karst area of
the Taurus mountains, the karst area of southeast Anatolia, the karst area of central Anatolia, and the karst area of
northwest Anatolia. The region of the Taurus mountains is the largest and most developed karst area in Turkey and
even in the entire Mediterranean region. Carbonate rocks developed from the Cambrian to the Neogene are mainly
distributed in Mesozoic and Cenozoic strata, and are the most developed in the Jurassic and Cretaceous strata. In some
places, the total thickness of carbonate rocks is more than 1,500 m. The most notable karst geomorphic features are
karst caves, sinkholes, dissolution funnels, poljes, karst depressions, karst canyons, karst springs, underground rivers or
lakes and submarine springs. From the Mesozoic to the Holocene, limestone was deposited by thrust-nappe effect on
the strata with extremely low permeability such as schist, sandstone, shale, etc. Numerous fractures generated by
tectonic movements became water channels. Many large-scale karst springs composed of Mesozoic limestone, Tertiary
limestone and conglomerate were developed on the contact surface between limestone and impermeable strata, which
made the area home to the world’s largest karst aquifer and karst hot springs.

Carbonate caves in Turkey are mainly concentrated in the Taurus mountains near the Mediterranean Sea, the
central and western karst areas of the Black Sea, and the karst areas of Thrace. Although gypsum caves are developed
in the central region of Anatolia, the number is limited and the scale is small. Due to differences in geological and
climatic conditions, caves in the Mediterranean region and caves in the Black Sea region show different morphological
characteristics.

(1) The karst area of Thrace is dominated by ancient karst, with single-layer horizontal caves at altitudes of 40—60
m and multi-layer horizontal caves at altitudes of 240—450 m.

(2) Dolomite and volcanic rocks are widely distributed in the karst area of the western Black Sea, in which karst is
not developed vertically and multi-stage horizontal caves are mainly developed below the altitude of 350 m.

(3) Vertical caves are mainly developed in the karst area of central Black Sea, some of which are more than
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has, this module can display various information on geological data to users, and provide functions such as fuzzy
retrieval, advanced retrieval, sorting, and data export. According to their needs, users can obtain data by selecting
different attribute sorting, setting the numbers of pages and multi-attribute joint query conditions, etc. Through multi-
attribute conditional joint query, the data query range can be narrowed down, and the query results can be accurately
obtained, solving the problem of large data retrieval.

The directory query module can realize the retrieval of geological data based on the content input by users. This
module decomposes the query statement input by users, queries word by word to improve the query accuracy, and
facilitates users to obtain the required data. Based on the results of word segmentation query, users can further filter
data by data category, scale, and administrative region, and the keywords searched are highlighted in the query results.
Users can click on the title to enter the page for data details.

With the use of spatial information on geological data, the one map module for karst geological data can realize
the map spatial retrieval of various geological data, based on spatial topology. Users can choose to query data
categories and scales, and obtain data information through various methods such as inputting map sheet numbers,
dragging boxes, and polygon queries. The map displays the location of the data, and the list on the right displays the
name of the data. If users click on the spatial position of the data on the map or the name of the data in the query results
list, the data information window will display for users to enter the page for data details.

The map service module can realize the online viewing and attribute query of professional map elements. Users
can select the professional geological map layer to be queried according to their needs, switch between vector maps,
remote sensing images, terrain, and other base maps, view the legend, adjust the layer transparency, and use point
selection, line selection, and surface selection to query attribute information.

These modules use various ways to display the spatial, temporal, related attributes, and other metadata
information of karst geological data to users, realizing the informationization of geological data management services

and improving the efficiency of data query and access.

Key words karst geology, data query, shared services, open-source framework
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200-meter deep, but the deepest cave is less than 300 m, due to the thin limestone thickness.

(4) In the karst area of the Taurus mountains near the Mediterranean Sea, overthrust faults are developed, and the
thicknesses of carbonate rocks in some areas are more than 1,000 m, in which vertical caves are mostly developed.
Both the longest cave and the deepest one in Turkey are located in this karst area.

By the end of 2019, there were 52 caves in Turkey with a depth of more than 200 m, 43 of which were located in
the karst area of the Taurus mountains near the Mediterranean Sea, and 7 in the karst area of central Black Sea. There
were 62 caves with a length of more than 1,000 m, 34 of which were located in the karst area of the Taurus mountains
near the Mediterranean Sea, 16 in the karst areas of central and western Black Sea and Thrace.

Turkey is rich in karst resources such as marble, geothermal, oil, natural gas, etc., and it has abundant karst
landscapes including large springs, caves, canyons, and travertine. The potential for development and utilization is
vast, and there is an urgent need to conduct detailed karst hydrogeological surveys.

Key words Turkey, karst geology, karst distribution, cave, karst spring
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