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Figure 1 - Location map of the study area
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Figure 2: Geology map of the Kalat basin
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Table 1- Distribution and percentage of the carbonate and uncarbonate formations in the Kalat mountain basin
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Figure 3- distribution map of the Karrens in Kalat basin
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Figure 4: Forms of hollow and linear kams in the Kalat basin, a) dissolution micro-holes in the Tirgan
formation, northwest of the basin, b) hollow karns in the northeast of the basin on the Kalat karst

formation, ¢) Gharche karns in the northeast of the basin |, d) three-sided karns in the east of the basin
on the Tirgan formation, r) joint and micro-groove on the Kalat karst formation
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Figure 5: Shapes of linear kamns with hydrodynarnic origin in the Kalat basin, a) micro-reylan karn
in the northwest of the basin, b) raylan karn in the northeast of the basin on the karst formation of
Kalat, ¢) runel karn in the northeast of the basin on the Kalat formation , d) Vandkarns in Stigsu and
the stages of progress from the Karen gap to the corrplex Vandkarn (Baniafar, 2015), r) Karen
Mander in the northwest of the basin in the Qarasu waterfall on the Tirgan limestone, n) Karen
Mander in the northeast of the basin, and ) Ripple Karen in the northeast of the basin on the Kalat
karst formation, j) Ripple Karen on the Tirgan Formation
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Figure 6: Polygenic karns in the Kalat basin, a) Wide karn in the northeast of the basin on the Kalat
formation, b) Karn spread or karn table or karn network in the northwest of the basin on the Tirgan
limestone, ¢) Karst cotridor in the northwest Basin in Qarasu waterfall on Tirgan limestone, d)
Karst corridor in the northwest of the basin in Qarasu waterfall between Tirgan limestone and
Sarcheshrme.

S5 e
Gl 5 L3l o w8 OF Gl 51 a5 Y0 51 2 oS A3l o a8 4o 0 SO oS 5 0 455>
oy pl 53 Sl s sdas lelse ABL e aedp e 5 NS Olyssse OB 5 Bels OF ge wily S
S fe)lS g Sl B SISOl e T 5 pll SO SSS B 5555 (Bl (5] el
sollis 5555 a5l eslital baS Al o 4V L 058 sl a3 5 513 s 5 3550 e 4 Srass opl o
A g5 s (Sl Aoy a1 ey site il el s T (S350 5 (S5 s aib
il a pll el IS 5 e d BPS (i8S i S8 (08 Sl S sl al) o
L b Glesls i p S s (Sais 5 gl oim leulS wge 055 Dl L3 LS 5 s S LSS (6 e 505
Sy el S e b S5 el 5 bl (Selossoden 5 Sae b ot Lo (S5 5 550 5 Shes


http://geographical-space.iau-ahar.ac.ir/article-1-3737-en.html

[ Downloaded from geographical-space.iau-ahar.ac.ir on 2026-10-31 ]

VEOF Sl AD 5 laci« aylea 5 Sy Jlos (bl yha (SLdS sale (5 doliluas \#

20 a5 Luls Cola b oansle 018 5 @l e i GlellS (Pl Slis 5 Ss 15l 0 8 55 s S
oo 058 533 S Glelid gleisn b ot lgl85 S e 055 3 s 5 plalid adllas 350 45>
g’)LP: 05,5 55 5 S sl Luls Juy 5 00 Ll 0L Figy (08w LS Gy Ol Gl 5 S
Jhad 53 loyim lg,8 oS aas o Ol L o)y bus SLuls @MJG)}Q;)%V%@Q%Q)\S
wo g o, dled 3 5l OB sl Jsb g i el o8 5 o8 Jled 4 G Olislal 4 G0
53 ki 4l )8 5 s S pleld wo e s e i g g i 4o 8 el 4 o
g5 ol S 51y 80 tege (5P Sl e e L s ) 5 S sdalie 4> G5 Jlad
(ol ens SaL3L) (S sla ALy cnl Sslize s Shas ol glis ol oS aSClnil 1l il p 3
j|)ﬁ<_§.lj|\JLaMQ.L.i)wjj)sd)jujd,&\{b,nngJASCMc\o.\,iv_{ﬁijzﬁJ.a\;.oﬁ\ﬁjs
52 b s opl sline s Shas sl g gamms 53 45 03 8 500 (g5m Sl Slu b 5 (So555 x Olie b

&;M\OMTJAJ‘WJSJJ‘JJ

References

- Agha Nabati, S. A., (2003)." Geology of Iran", Geological Organization of Iran [In Persian].

- Behniyafar, A., Qanbarzadeh, H., (2016) . "Karst Geomorphology", Mashhad: Negaran Sabz
Publications [In Persian].

- Behniafar et al., (2008). Geomorphic characteristics of the Akhlamed karst mass in the northern
slopes of Binalud highlands, Zahedan, "Journal of Geography and Development”, No. 14, pp.
121-140 [In Persian]..

- Bogeli, A., (2009) . "Karst hydrology and physical speleology", Springer-Verlag: Berlin.

- Bogeli ,A.(1991) . Karst hydrology and physical speleology,'*Springer-Verlag, pub Berlin** , 284pp

- Chorley, R, J. & others (2012) .Geomorphology, the fourth volume, translated by: Ahmed
Motamed, "Samit Publications"".

- Eshghi, A.,Tharvati, M R., (2013) . Geomorphological characteristics of karst landscapes in Abriz
Karde basin, "Geographical Researches", No. 48, pp. 1-15. [In Persian].

- Ford, D., Williams, P. D., (2007) . "Karst hydrogeology and geomorphology"”, WestSussex: John
Wiley & Sons pub. [DOI:10.1002/9781118684986]

- Gunn, J., (2013). Denudation and Erosion Rates in Karst," Treatise on Geomorphology", Vol. 6, 72-81.

- Ghobadi, M. H., (2009) . ""Karst engineering geology", Bu Ali Sina University Press, :Hamadan.
[In Persian].

- Ghobadi, M. H., Behzadatbar, P., (2015) . "Evaluation of karst development based on lithological,
morphological and structural features in Bidsorkh region, east of Sahneh, east of Kermanshah
province, "Journal of New Finds of Applied Geology", 20 : 91-76. [In Persian].

- Jabari, 1., Shirzadi, S., (2011) . The effect of mosses on the creation and development of cavity
lapias in carbonate rocks, **Journal of Quantitative Geomorphology Research™, No. 3, pp. 1-12 .
[In Persian].

- Karimi Vardanjani, H., (2010) . Karst hydrogeology, concepts and methods, "Eram Shiraz
Publications”, p. 130. [In Persian].

- Mahmoudi, F., (2013) . Internal and external dynamic geomorphology,” Payam Noor University
Press”, Tehran. [In Persian].

- Mahmoudi, F., (2006) . "Structural geomorphology”, Eighth Edition",Tehran: "Payame Noor
Publications". [In Persian].


http://geographical-space.iau-ahar.ac.ir/article-1-3737-en.html

[ Downloaded from geographical-space.iau-ahar.ac.ir on 2026-10-31 ]

\ w0l o) @l Lok (S 53 il s ga (5La (1S (S35 9198590 9 (SN (S s

- Mustoe, G.E., (1982) . The Origin of honeycomb weathering, ""Geological Society of America -
Bulletin™, 93, (2): 108-115.

- Mahmoudi, F., (2014) . "Structural geomorphology", Eighth Edition",Tehran: Payame Noor
Publications. [In Persian].

- Plan L., Renetzeder C., Pavuza R. and Kdrner W., (2012) . A new karren feature: hummocky
karren," International Journal of Speleology”, 41(1), 75-81. Tampa, FL (USA). ISSN 0392-
6672[DOl.org/10.5083/1827-806X.41.1.8].

- Pavlopoulos, K., Evelpidou, N., and Vassilopoulos, A., (2009). "Mapping geomorphological
environments", Springer,. Verlag pub:Berlin.

- Rezai Moghadam, M H., Qadri, M., (2012) ." Karrens, the most diverse karst phenomena in Takht
Suleiman region, ""Geographical Research Quarterly", No. 76, pp. 1-16

- Rodriguez-Navarro, C., Doehne, E, and Sebastian, E., (1999). Origins of honeycomb
weathering: The role of salts and wind, "Geological Society of America Bulletin", 111, (8), PP.
1250-1255 [DOI: 10.1130/0016-7606].

- Rezaei Arefi, M., Zanganeh asadi, M., Behniafar, A., M. Zabankhet., (2020). Karst evolution
zoning using hierarchical analysis method (Case study: Kalat mountain basin, Razavi Khorasan),
""Geography magazine™, year 18, number 64, pp: 94-79

- Rezaei Arefi, M., Zanganeh asadi, M., Behniafar, A., M. Zabankhet, (2021). Identifying the degree
of Kkarstization of the Kalat mountain basin in the northeast of Iran, "Geographical space
magazine™, year 20, number 71, pp: 63-88

- Smith, B.J., Wark, P.A, and Moses, C. A., (2000). Limestone weathering in contemporary
arid environmental: A case study from Southern Tunisia, "Earth Surface Processes
and Landforms™, 25, 1343-1354. [DOI: 10.1002/1096-9837].

- Smith, B.J., (1994). Weathering processes and forms, In: Abrahams, A.D., and Parsons, A.J.,
(eds). "Geomorphology of Desert Environments™, Chapman and Hall,pub:london. [DOI
10.1007/978-1-4020-5719-9].

- Safari, A., Ganjaian, H., Haidari, Z., Feridouni Kurdestani, M., (2017). Determining developed
karst areas using fuzzy logic and OWA models in Qarasu basin, '"Hydrogeomorphology
magazine", summer 2017, pp. 114 -95

- Tricar, J., (1990). Shapes of unevenness in dry areas, translated by Mehdi Sedighi and
Pourkarmani,M.," Astan Quds Razavi Publishing House", Mashhad, p. 650

- Veress, M., (2013). karst environment, "*springer"*,pub:Berlin,230pp.

- Veress, M., (2016). Covered Karst. "Springer, Berlin, Heidelberg, New York",536 p.

- Veress, M., (2018). The karren and karren formation of bare slopes. ""Earth-Science Reviews" 188 p.

- White, W. B., (1988). "Geomorphology and hydrology of karst terrains",OxfordUniversity. pub:
Oxford.

- Zebre, M., Stepisnik, U., (2015). Glaciokarst landforms and processes of the southern Dinaric Alps.
" Earth Surface Processes and Landforms ", 40(11), 1493-1505, [DOI: 10.1002/esp.3731].

- Zanganeh Asadi, M. A., Shafiee, N., Kolivand, T., (2017). "Evaluation of karst erosion in Fahlian
limestone basin of Fars", "Fifth National Conference of Iranian Geomorphological Association, lranian
Geomorphological Association®, Tehran, Knowledge Reference Publications, p 217. [In Persian].


http://geographical-space.iau-ahar.ac.ir/article-1-3737-en.html

[ Downloaded from geographical-space.iau-ahar.ac.ir on 2026-10-31 ]

VEOF Sl AD 5 laci« aylea 5 Sy Jlos (bl yha (SLdS sale (5 doliluas VA

Genetic and Morphological Classification of Karrenes in the Kalat
Basin, in Northeast of Iran

Mohsen Rezaei Arefi, Department of Geography Education, Farhangian University, Tehran, Iran (corresponding author)
Mohammad Ali Zanganeh asadi, Hakim Sabzevari University, Sabzevar, Iran

Abolfazl Behniyafar, Islamic Azad University, Mashhad Branch, Mashhad, Iran

Mohammad javanbakht, Islamic Azad University, Mashhad Branch, Mashhad, Iran

introduction

karren is a German word that is equivalent in France to Lapie. In terms of definition, karren refers to grooves or
small and large dissolution holes that occur on the surfaces of carbonate rocks. These grooves mainly correspond
to the joints and fractures of the rock . These are the most diverse forms of karst landforms . karrens are the most
abundant and diverse. There are karst formations that are formed both in the micro scale and in the macro scale.
This phenomenon is mostly seen in limestone and dolomite rocks (Pavlopoulos et al, 2009:137).The aim of the
current research is to classify the geomorphological and genetic karrens based on the method of Ford and
Williams (2017) in the Kalat basin in the northeast of Iran using field techniques (geomorphometry and mapping
of karrens). which can be of great help to the managers of the land regarding the management of water resources,
because these forms lead surface water to the underground, and on the other hand, these karst forms can provide
the basis for a tourism pole in the region. The studied area is the Kalat basin in the Kopeh Dagh zone, which is
located in the heights of Hazar Mosque and in the northeast of the Iran.

Methodology

In order to classify the karst forms of the Kalat basin. After demarcating the basin, using a 1:100,000 Kalat
geological map, field visits and aerial photographs, the karst prone areas in the basin were determined. This issue
was done by examining the type of formations and their extent, as well as studying the types of faults and the
effect of faults in the formation of karrens in the region. Basin maps were drawn using GIS software. Then, in
order to identify the ridges, during field visits on several occasions, using GPS, compass, meter and
inclinometer, the ridges of the north, northeast, east, south, southwest and west of the basin were geometrically
surveyed. The research method was experimental and laboratory, which was identified and classified using the
genetic and morphological classification method of karrens in the study area according to the classification of
Ford and Williams.

Results and Discussion

Identification and genetic and morphological classification of karrens of the studied area The requirement for the
classification of karst forms is their identification, which is done using field methods and techniques and
geological maps to identify carbonate formations. Field visits showed that the most diverse and most karst forms
in this basin are related to karrens. karrens are spread in Kalat, Tirgan, and Sarcheshme formations, which
include: Rillen karrens, Mander karren, Pit karren, Ripple karren, Microrillen karren, Gharche karren, and field
karren.

conclusion

Investigations showed that the dimensions of the pit karrens in the northeast of the basin were larger than those
in the northwest and west of the basin, and the length of the karrens mander in the northwest of the basin was
greater than in the northeast of the basin. Vandkarna was identified only in the south of the basin and karren
gharche was observed only in the northeast of the basin. Investigations showed that the difference in lithology
has had the most important effect on the spread of this type of form. Since this difference has caused the
different performance of these rock units (geological formations) against tectonic factors, which has caused a
difference in the development and severity of fractures on the one hand and the amount of folding and erosion on
the other hand. which has caused the different performance of these units against the development of this form.
Key Words: Genetic and Morphological Classification, Karst, Karren, Kalat Basin Geomorphometry
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