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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 karns 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 karns with hydrodynamic 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, c) 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, ) 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
Sarcheshme.
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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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