[ Downloaded from jircsa.ir on 2026-06-17 ]

[ DOR: 20.1001.1.24235970.1405.14.1.5.2 ]

Investigating the condition and distribution of soluble formations in Iran

Mohsen Farzin “'®

! Assistant Professor, Department of Nature Engineering, Faculty of Agriculture and Natural Resources, Yasouj
University, Yasouj, Iran, M.farzin@yu.ac.ir

ARTICLE INFO.

ABSTRACT

Avrticle type:

Research Paper

Avrticle history

Received: 13 February 2026
Revised: 04 March 2026
Accepted: 09 March 2026
Published online: 20 May 2026

Keywords:
Diapire, Karst Watershed, Soluble
Formation, Zagros

The present study was conducted in a descriptive-analytical and library
manner to determine the different levels of soluble formations and their
distribution in Iran using quantitative content analysis and measurement
methods. The results showed that 13.3 % of the land surface of Iran, are
covered by soluble formations. Of this amount, 11.8, 1.33, and 0.18 %
are related to carbonate, gypsum, and salt formations, respectively. Also,
55 %of the total soluble formations in the country are located in the
Zagros structural zone; this amount for the structural zones of Central
Iran, Sanandaj-Sirjan, Kopeh Dagh, Alborz and East-Southeast Iran is
respectively lowest to highest. The highest share of carbonate formations
(50.8%), the highest share of gypsum formations (94.7 %) and the highest
share of salt formations (70.54%) is allocated to the Zagros zone. Among
the main basins, the Oman Sea and Persian Gulf basins with 49 % of the
country's soluble formations have the highest share, followed by the
Central Plateau basin with 29 %. The eastern border basin also has the
lowest amount of karst formations in Iran. Karun watershed has the
highest share with 12.4 % of the country's total soluble formations.
Kohgiluyeh and Boyer-Ahmad, llam, Chaharmahal and Bakhtiari,
Kermanshah and Hamedan provinces have the highest ratio of the total
surface area of soluble formations to the provincial surface area with 65,
49, 48, 46 and 40 %, respectively. In general, with knowledge of the status
and distribution of soluble and karst formations, the necessity of
presenting a different program for provinces based on the amount of karst
surfaces compared to non-karst areas or with lower karst surfaces can be
one of the guarantees of sustainable development and implementation of
the principles of comprehensive watershed management in different
provinces of Iran.

Publisher: Iranian Rainwater Catchment Systems Association © Author(s)

Citation: Farzin, M. (2026). Investigating the condition and distribution of soluble formations in Iran. Iranian
Journal of Rainwater Catchment Systems, 14(1), 89-104.

DOR: 20.1001.1.24235970.1405.14.1.5.2

*Corresponding author: Mohsen Farzin

Address: Department of Nature Engineering, Faculty of Agriculture and Natural Resources, Yasouj University, Yasouj, Iran.

Tel: +989173416791
Email: M.farzin@yu.ac.ir



https://orcid.org/0000-0002-6295-0701
https://dor.isc.ac/dor/20.1001.1.24235970.1405.14.1.5.2
https://jircsa.ir/article-1-611-fa.html

[ Downloaded from jircsa.ir on 2026-06-17 ]

[ DOR: 20.1001.1.24235970.1405.14.1.5.2 ]

Investigating the condition and distribution of soluble formations in Iran

Mohsen Farzin “'®

! Assistant Professor, Department of Nature Engineering, Faculty of Agriculture and Natural Resources, Yasouj
University, Yasouj, Iran, M.farzin@yu.ac.ir

EXTENDED ABSTRACT

Introduction: Today, karst and karstology have great importance in various sciences worldwide. The word karst,
with Slovenian roots, refers to a special type of landscape that water creates in soluble rocks. Limestone, dolomite,
and marble are among the most important carbonate rocks, and anhydrite, gypsum, and salt are among the most
important evaporite rocks that are prone to karstification. The environmental hazards and issues of karst have had
a disturbing effect in many regions of the world and have been studied and evaluated as a serious issue in many
areas. Soluble formations in Iran are also of considerable importance; available resources are mostly focused on
the level of carbonate formations (lime and dolomite), and less research has been done on the level of evaporate
formations, including gypsum and salt. This study was conducted to determine the different levels of soluble
formations and their distribution in Iran.

Methodology: This study is a descriptive-analytical and library study that uses the quantitative content analysis
method to investigate and determine the levels of outcrop formations on the surface of Iran. For this purpose, after
a library study, using the map of geological formations of Iran with a scale of 1:1,000,000, a classification
including matching and combining the formations based on their dominant lithology was carried out into three
groups: carbonate, gypsum, and salt, and a map of their distribution in Iran was created in the ArcGIS 10.5.1
software. In order to improve the extracted maps, Google Earth images were used. Then, the share of karst
formations in the country was separated and determined based on the boundaries of Iran's structural zones,
watersheds, and provincial borders.

Results and Discussion: The results show that 21,909,051 ha (13.3 % of the land surface of Iran) are covered by
soluble formations. Of this amount, 19,432,753 ha (11.8 %), 2,186,726 ha (1.33 %), and 289,573 ha (0.18 %) are
related to carbonate, gypsum, and salt formations, respectively. Karst formations are more or less exposed in
almost all regions of the country except the Khuzestan Plain and the central areas of the Lut Plain. About 55 % of
the total soluble formations in Iran are located in the Zagros zone; this amount is 16.5, 8.5, 8, 7.9, and 3.6 % for
the structural zones of Central Iran, Sanandaj-Sirjan, Kopeh Dagh, Alborz, and East-Southeast Iran, respectively.
The concentration of Iranian soluble formations is in the Zagros zone, with 55% of the total soluble formations;
so that the largest portion of carbonate formations is 50.8%, the largest portion of gypsum formations is 94.7%,
and the largest portion of salt formations is 70.54%. 129 diapirs were identified in the Zagros structural zone. The
portion of Iranian karst formations in the central Iranian structural-sedimentary zone is 17.17% carbonate, 4.5%
gypsum, and about 24% salt. The soluble formations of the Kopeh Dagh zone only include carbonate formations,
with a portion of 9% of the carbonate formations of Iran. The soluble formations of the eastern and southeastern
zone in Iran have the lowest portion and are only allocated to carbonate formations, with a portion of 4%. The
Oman Sea and Persian Gulf basins have the largest portion, with 49% of the country's soluble formations, followed
by the Central Plateau basin, with 29.1%. The eastern border basin also has the least amount of Iranian karst
formations. The Great Karun watershed has the largest portion, with 12.4% of the country's total soluble
formations. The results also showed that the largest area of carbonate and gypsum formations is seen in Fars
province, with 3,590,661 and 480,276 ha, respectively. Hormozgan province, with 107,521 ha of salt formations,
is at the top of the row of outcrops of evaporate-saline formations, followed by Fars and Semnan provinces with
outcrop areas of 75,223 and 67,665 ha, respectively. The outcrops of carbonate formations in Isfahan, Khorasan
Razavi, Kermanshah, and Yazd provinces with areas of 1,456,409, 1,209,484, 1,061,473, and 1,036,036 ha,
respectively, are also impressive; this situation is also significant for gypsum formations in Ilam, Khuzestan,
Hormozgan, and Kohgiluyeh and Boyer-Ahmad provinces with areas of 1,456,409, 1,209,484, 1,061,473, and
1,036,036 ha, respectively. It is also interesting to examine the relative area of carbonate formations in the
provinces, as Kohgiluyeh and Boyer-Ahmad, Kermanshah, Hamedan, llam, and North Khorasan provinces are
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ranked first to fifth, with relative percentages of carbonate formations of 48.6, 42.7, 35.3, 32.1, and 31.7,
respectively. A relative comparison of the provinces shows that Kohgiawieh and Boyer-Ahmad, llam,
Chaharmahal and Bakhtiari, Kermanshah, and Hamedan provinces show the highest ratio of the total area of
soluble formations to the provincial area, with 65.5, 49.9, 48.4, 46.1, and 40.8 %, respectively.

Conclusion: The Zagros zone with the highest level of soluble formations is of great importance in Iranian
karstology. The Great Karun, Western Border, Tashk-Bakhtegan-Maharlu, and Jarahi-Zohre watersheds are key
soluble basins in Iran and the Zagros zone. The Karun watershed, with the largest portion of the country's
carbonate formation, which plays a significant role in the country's water supply, is considered a typical karst
basin in Iran. The structural zone of Central Iran and Sanandaj-Sirjan, despite being located in an arid and semi-
arid region, can be important in terms of karst development, especially paleokarst, due to its significant portion of
carbonate formations. Similarly, the evaporite rocks, including gypsum and salt formations of Iran, especially
active salt domes and salt formations that play a critical role in the pollution and salinization of water and soil
resources, are basically located in the Zagros zone. Of the 153 diapires identified in the present study, 129 diapires
are seen in the Zagros zone. The Kol-Mehran basin and Hormozgan province, in general, are illustrations of the
presence and outcrop of diapirs in Iran; some islands in the Persian Gulf have also been created with salt dome
outcrops. The proportion of geological zones and watersheds reflects the proportion of soluble surfaces in the
provinces of the country. Thus, Kohgiluyeh and Boyer-Ahmad province, with an area of less than one percent of
the country, has the highest relative proportion of soluble formations in the country, so that it can be called the
karst province of Iran.
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Figure 5- Percentage of soluble formations by watershed
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Figure 6— Relative percentage of soluble formations to the watershed
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Figure 8- Percentage of the portion of aquifers from carbonate formations
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Table 2- Surface of carbonate, gypsum and salt formations and their relative percentage in watershed

®k A AR P P ok *% * Area (ha) Watershed
0.00 0.00 0.00 0.00 6.9 272905 3983819 Aras
0.00 0.00 0.00 0.00 32.9 225383 685378 Talesh Rivers
0.00 0.00 0.18 3829 8.4 496416 5927366 Safidrud
0.00 0.00 0.11 2344 36.2 355491 1093238 Between Sefidrud and Haraz
0.00 0.00 0.06 1220 22.8 427553 1877879 Haraz and Qarasu
0.00 0.00 0.00 0.00 14.2 185732 1309441 Qarasu and Gorgan
0.00 0.00 0.00 0.00 31 821740 2654485 Atrak
0.00 0.00 16.26 355567 30.1 1193111 3960822 Western Border
0.00 0.00 10.85 237349 26.3 1353870 5148351 Karkheh
0.23 15622 12.19 266551 36.1 2422727 6711874 Great Karun
0.00 0.00 17.67 386373 19.6 799270 4075973 Jarahi and Zohreh
0.32 6865 12.28 268520 13 276387 2131318 Helleh
0.54 25807 9.35 204483 24 1148465 4781506 Mond
2.34 147866 16.13 352669 184 1165801 6324287 Kol - Mehran
0.14 6354 0.02 344 14 65166 4518235 Bandar Abbas - Sadij
0.00 0.00 0.00 0.00 0.2 7997 4909040 Southern Balochistan
0.00 0.00 0.00 0.00 13.9 725125 5199341 Lake Urmia
0.00 0.00 1.52 33240 8.7 808880 8247275 Salt Lake
0.03 1295 0.00 0.00 17.3 718874 4146360 Gavkhouni
0.16 5061 0.00 0.00 25.3 1112402 3148660 Tashk-Bakhtegan-Maharlu
0.02 1239 0.00 0.00 10.1 580026 5716656 Abrqu - Sirjan
0.00 0.00 0.00 0.00 34 240383 6977756 Jazmorian Hamun
0.00 0.00 0.78 17015 35 711869 20606867 Lut
0.3 68618 2.25 49268 5.1 1144515 22632569 Central Desert
0.02 783 0.36 7923 9.2 448728 4876549 Siahkoh
0.00 0.00 0.00 0.00 8.1 407191 5046849 Dranjir
0.00 0.00 0.00 0.00 5.7 188043 3287611 Khaf
0.00 0.00 0.00 0.00 2.8 92622 3366702 Hirmand Hamun
0.00 0.00 0.00 0.00 15 55860 3666839 Mashkil Hamun
0.00 0.00 0.00 0.00 20.3 895362 4416427 Qaragum

: Carbonate formation area (ha); **: Ratio of carbonate formation area to watershed area (%); ***: Gypsum formation area ( ha ); *
****: Ratio of gypsum formation area to watershed area (%); *****: Salt formation area ( ha );

**xxkk: Ratio of salt formation area to watershed area (%)
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Table 3- Surface of carbonate, gypsum and salt formations and relative percentage in the province
e S ek R e # Area (ha) Province
0.00 0.00 1.75 8973 7.1 36420 512774 Alborz
0.00 0.00 0.00 0.00 1.7 31232 1790183 Ardabil
0.00 171 0.08 8263 13.6 1456409 10675367 Isfahan
0.00 0.00 17.74 355166 32.1 643705 2002251 llam
0.00 0.00 0.00 0.00 22.9 854700 3739298 West Azerbaijan
0.00 0.00 0.00 0.00 4.9 224071 4575670 East Azerbaijan
0.21 4672 6.27 142783 12 272203 2276552 Busheh
0.07 953 0.16 2180 9.5 130569 1368845 Tehran
0.74 12050 1.65 26961 46 749785 1630464 Chahar Mahal and Bakhtiari
0.00 0.00 0.00 0.00 3.8 314763 8393201 South Khorasan
0.00 0.00 0.00 0.00 9.5 1209484 12722267 Razavi Khorasan
0.00 0.00 0.00 0.00 31.7 899328 2834144 North Khorasan
0.00 0.00 4.82 307830 10.9 698462 6392844 Khuzestan
0.00 0.00 0.00 0.00 8.3 181311 2178287 Zanjan
0.7 67665 0.49 47940 4.1 399701 9719269 Semnan
0.00 0.00 0.00 0.00 14 255471 17885047 Sistan and Baluchestan
0.61 75223 3.91 480276 29.2 3590661 12277933 Fars
0.00 0.00 0.11 1758 4.9 76146 1555945 Qazvin
0.00 0.00 0.7 8072 3.9 44488 1151363 Qom
0.01 904 0.00 0.00 14.1 408670 2904840 Kurdistan
0.00 0.00 0.00 742 4.3 773555 17946887 Kerman
0.00 0.00 341 84739 42.7 1061473 2486729 Kermanshah
0.13 1983 16.75 259614 48.6 753825 1549752 Kohgiluyeh and Boyer Ahmad
0.00 0.00 0.00 0.00 9.9 199994 2020554 Golestan
0.00 0.00 0.00 0.00 23.9 336511 1408649 Gilan
0.00 0.00 0.00 0.00 10.1 194860 1932905 Lorestan
0.00 0.00 0.1 2392 29.1 690159 2372530 Mazandaran
0.00 0.00 0.35 10324 12.9 375952 2908836 Central
1.56 107521 3.84 263944 7.1 489682 6880900 Hormozgan
0.1 2832 5.34 150469 35.3 996138 2819943 Hamedan
0.01 783 0.19 24196 8.1 1036036 12846445 Yazd
7.44 14815 0.00 0.00 0.00 0.00 199022 Islands

*: Carbonate formation area (ha); **: Ratio of carbonate formation area to provincial area (%); ***: Gypsum formation area (ha)
****: Ratio of Gypsum formation area to provincial area (%); *****: Salt formation area (ha); ******: Ratio of Salt formation area to provincial area (%)
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Figure 11- Percentage ratio of the soluble formations to the province
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