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Fig. 1. Geographical location and the access route to the study area 
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Figure 2. Geology condation of the study area (Geological Survey and Mineral Exploration of Iran, 2023) 
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Fig. 3. The method of conducting the present research 
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Fig. 4. Grain-supported conglomerate with granule and pebble fragments (Cogs-GP) (a) field image and (b) microscopic image 

(CH: chert fragment, CR: Carbonate fragment. The matrix is medium-grained sand, the amount of which is less than 15%. 

This facies contains 10% calcite cement, which is shown in the image with the red arrows). 
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 	/ ���� /��0� �� ��/� _���� ���� 2�'*@15 _6 �� �� &�/ =1��(&�/ �=� a8-� �(����� V9# b� 	/ ��	 ��M.  
Fig. 5. Grain-supported conglomerate with pebble fragments (Cogs-P) (a) field image and (b) microscopic image (CH: Cherty 

fragment, CR: Carbonate fragment. The matrix is medium-grained sand with a content of less than 15%, which is marked by 

a yellow dashed line from a carbonated pebble). 
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Fig. 6. Grain-supported conglomerate with pebble and cobble fragments (Cogs-PC) (a) field image and (b) microscopic image 

(CH: Cherty fragment, CR: Carbonate fragment. Coarse-grained sand matrix with amount less than 15%, marked with a 

yellow dashed line in image (b). Many fragments of pebbles and cobble are of cherty and carbonate). 

 

148  



��������	 ���� �� ������� ����� ����18����� � 36   ��!�	 � "���# �1403   

 

 

  
 VL�7��/� /���4,�� . �=)�� 2�'*@ ��  �9��-#B)-gs(Co (a)  � ��/�01 ���B((b) �#�L���L�� ���B(� )CH ��(�M �'*@ :CR ��(����� �'*@ :QP :
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 . R�1�( �/���4,�� J�� ��/ �� ��/�01 =�/�� ��9� ��(=� ��7( ����6 	/ _:� �#�L���L�� d	�� e^�:� =���.  
Fig. 7. Grain-supported conglomerate with boulder fragments (Cogs-B) (a) field image and (b) microscopic image (CH: cherty 

fragment, CR: carbonate fragment, QP: polycrystalline quartz. The matrix is coarse-grained sand. The most abundant fragments in 

the matrix are of cherty and carbonate. Due to the coarse-grained texture of this type conglomerate, its description is based on field 

studies, thus, microscopic thin sections were prepared only from the matrix). 
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Fig. 8. Matrix-supported conglomerate with pebble fragments (Coms-P) (a) field image and (b) microscopic image (CH: chert fragment, 

the large fragment in the center of the image (b) is a chert pebble with numerous micro cracks), QP: polycrystalline quartz, Ce: 

siliceous cement. The matrix is of medium-grained sand. The most abundance of fragments in this type of matrix-supported 

conglomerate is of cherty).  
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Fig. 9. Matrix-supported conglomerate with cobble pieces (Coms-K) (a) field image and (b) microscopic image (CH: chert piece, CR: 

carbonate piece, QP: polycrystalline quartz, Q: quartz crystals, Ce: siliceous cement. The matrix is made of coarse-grained sand. The 

most abundant pieces are chert type. Due to the coarse texture of this type of conglomerate, its description is based on field evidence 

and hand samples. However, microscopic sections can only be prepared from the matrix). 
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Fig. 10. Matrix-supported conglomerate with granule, pebble and cobble fragments (Coms-GPK) (a) field image and (b) microscopic 

image (CH: cherty fragment, the cherty fragments on the right and left of the image (b) are parts of pebbly and granular fragments, 

respectively, CR: carbonate fragment, QP: polycrystalline quartz, Q: quartz crystals, Ce: siliceous cement. The matrix of this type of 

conglomerate is medium to coarse-grained sand. The most abundant fragments are of the cherty. In the image (b), the red arrow shows 

the micro-crack existing in a cherty fragment). 
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Fig. 11. Matrix-supported conglomerate with pebble and cobble fragments (Coms-PK) (a) field image and (b) microscopic image (CH: 

cherty fragment, the large fragment of chert in image (b) is a pebbl, and the yellow arrow in image (a) shows the cobble fragment, CR: 

carbonate fragment, QP: polycrystalline quartz, Q: quartz crystals, Ce: carbonate cement. The matrix of this type of conglomerate is 

medium-grained sand. The most abundant fragments are carbonate). 
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Fig. 12. Matrix-supported conglomerate with pebble fragments (Coms-GB) (a) field image and (b) microscopic image (CH: cherty 

fragment, QP: polycrystalline quartz, CR: carbonate fragment. Coarse-grained sand is matirix this type of conglomerate. Most 

common fragments are cherty fragments. Due to the coarse-grained texture, description this type of conglomerate is based on hand 

samples and field studies, only microscopic thin-sections were prepared and studied). 
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Fig. 13. Topography of the study area (a) general view and (b) close-up view 
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Fig. 14. Dimensions of karsts (a) diameter smaller than 1 m (b) diameter between 1 to 3 m and (c) diameter larger than 3 m 
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Fig. 15. Distribution of karsts (a) concentrate and (b) scatter (arrows indicate karst) 
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Fig. 16. Existence of discontinuity surfaces (a) fracture (b) and (c) bedding with interlayers mud (image c is taken from 
to the faces of the water transfer tunnel excavated in the conglomerates of the study area). 
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Fig. 17. Development of algae as a protective coating on conglomerate 
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Fig. 18. Water flow (a) surface flows and (b) concentrated flows along fracture and bedding surfaces 
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Fig. 19. The dip direction of the slope and development karst (a) southern slope and (b) northern slope (slopes are 
marked with a red arrow). 
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Fig. 20. Karst distribution and development (a) matrix-supported conglomerate and (b) grain-supported conglomerate 
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 VL�21 .(a) ����� 	/ ��/�01 �/���4  � /���4,�� R4�8� J��(b) ��������	 ��,-���	. �� �=� ��/� D�:��/ �������  

Fig. 21. (a) Field sampling of 4 various types of conglomerate and (b) samples transferred to the geology laboratory 

 

  
 VL�22 .(a)  � �,���/� 5/�� Z���	. ��,���(b) ����� 	/ �=� ��7( ��4 Z���	. 5�[�/ /�� /���4,�� R4�8� J��  

Fig. 22. (a) The slake durability test device and (b) samples prepared from 4 various types of conglomerate to 
performing the test 
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Fig. 23. Variations of durability index of samples during wetting- drying cycles (a) Cogs-GP (b) Coms-C (c) Cogs-PC and 
(d) Coms-PC 
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Table 1. Durability classification of conglomerates based on the 15th cycle of durability test (SDI15) 

Durability classification  

Sample no 
SDI (0-25%)  SDI (25-50%)  SDI (50-75%)  SDI (75-90%)  SDI (90-95%)  SDI (95-100%)  
Very low 

durability  
Low durability  Medium 

durability  
High durability  Very high 

durability  
Extremely high 

durability  
        DW  RW  GP-gsCo  

        DW, RW    C-msCo 

        RW  DW  PC-gsCo  

      DW, RW      PC-msCo  
* DW; Distilled Water, RW; Region Water 
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Fig. 24. Decay and slaking of the samples after wetting-drying cycles (a) Cogs-GP (b) Coms-C (c) Cogs-PC and (d) Coms-
PC  (DW: distilled water, RW: area water) 
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Fig. 26. Durability index of the samples after 15 cycles of wetting-drying of the durability test in distilled water and area 
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Abstract 
One of the significant geological phenomena in the conglomerate of the Amiran Formation in Shabikhun 

region of Khorramabad city is the karsts development with different distribution, shapes and sizes, which 

has created a unique geotourism attraction in this region. Since the development of karst rarely occurred 

in the coarse-grained detrital facies such as conglomerates, therefore, in the present study, the karsts 

developed in the conglomerate of Amiran Formation in the mentioned region have been investigated 

using field and laboratory studies. Based on field studies, petrographic characteristics, water seepage 

along fractures and bedding surfaces, algal cover, dip direction of slope and alkalinity of water were 

identified as the main agents of karst development. For laboratory studies, the slake durability test and 

petrographic characteristics were used. The results of the slake durability test (up to 15 cycles) on four 

various samples of the conglomerate showed that sample with calcite cement (Id15 = 97.56%) had less 

erosion and decay than other samples without calcite cement (Id15 = 86.16–93.98%). In addition to effect 

of the cement type and clay matrix in the erosion and decay of the conglomerates and as a result the 

karst development, the alkalinity of region water also plays a significant role in the erosion and decay 

of the conglomerates without calcite cement, and thus more severe development of karst in them 

compared to conglomerates with calcite cement. However, some karsts are formed due to dissolution of 

calcite cement, which have been less abundant than those formed in other conglomerates without calcite 

cement. In fact, investigations indicated that conglomeratic karsts are mostly erosional type. Generally, 

studies result of petrographic and laboratory are in good agreement with field evidences in relation to 

the way and intensity of the karstification in the study region. 
 

Keywords: Karst, Conglomerate, Alkaline water, Wetting and drying, Khorramabad 

 

Introduction 
One of the significant geological phenomena in 

the conglomerate of the Amiran Formation in 

Shabikhun region of Khorramabad city is the 

karsts development with different distribution, 

shapes and sizes, which has created a unique 

geotourism attraction in this region.  

Karst is a time-consuming and complex 

geological process. Karst formation is 

influenced by various factors such as rock type, 

precipitation rate, the presence of groundwater 

and surface water flows and their chemical 

composition, the presence of joint systems, 

fractures, layering, etc. In relation to the 

development and formation of karstic forms, 

various researchers have conducted valuable 
studies. Given the abundance of karst regions 

in around the world, they play a significant role 

in human life. So far, no study has been 

conducted on the development and formation 

of karst in conglomerate facies in Iran. Since 

karst development in detrital facies (especially 

coarse-grained facies such as conglomerates) 

rarely occurs, the present study investigated the 

development of karst in these facies type. This 

can provide new findings in the various 

sciences relation to karst, such as geology and 

geography, and open the new issues for the 

researches by various researchers. In the 

present study, the factors affecting the 

development and formation of karst in 

conglomerate facies in the Shabikhun region of 

(Khorramabad city, west of Iran) using field 

and laboratory studies were investigated. 

 

Methodology of study 
Three steps including library, field, and 

laboratory studies were designed to achieve the 
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objectives of the present study. Library studies 

include collecting data and information 

published in books, articles, reports, and on the 

other hand studying geological and 

topographic maps of the study region. In the 

site studies, a number of field visits were made 

to investigate conglomerate facies, and 

geological and topographic conditions (in 

terms of the presence of tectonic structures, 

surface waters, etc.), as well as the 

development of karstic forms. For laboratory 

studies, lithological examinations and slake 

durability test were performed on various 

conglomerate samples collected from field 

visits. The slake durability test was conducted 

in order to investigate the sensitivity of 

conglomerate samples to erosion and the 

chemical effects of water, and consequently its 

role in development and formation of karsts. 

  

Results and discussion 
Based on studies of field and laboratory, two 

main types of conglomerates were identified, 

including grain-supported and matrix-

supported. In general, the development of karst 

in these two types of conglomerates does not 

follow a specific pattern, so that the intensity 

of karstification in them varies from low to 

high, depending on the size of the rock 

fragments, the amount and type of matrix and 

the cement. Based on field observations, the 

karsts of the region are mostly erosional and 

rarely dissolution. Factors such as lithological 

composition of the conglomerates, the 

distribution and amount of algal cover on the 

surface of the conglomerates, the dip direction 

of the rock slope relative to the sunlight 

(southern or northern slopes), the presence of 

discontinuity surfaces in the conglomerates 

(e.g., fractures and layering), flow of surface 

water and groundwater seepage along the 

discontinuity surfaces, and finally the acidity 

of rainwater and the alkalinity of the surface 

water were critical factors in the intensity, size, 

and distribution of karsts in the study region. 

Laboratory studies confirmed that the presence 

of surface water played a very significant role 

in the erosion of the conglomerates and, as a 

result, the development of karst in them. On the 

other hand, the alkalinity of the surface water 

in the region lead to the intensification of the 

decay of the conglomerates, verified using the 

results of the slake durability test. The findings 

of the laboratory tests were in good agreement 

with the site investigation. To examine whether 

the karsts developed in the conglomerates are 

only superficial or also exist in subsurface, the 

evidences found in the walls and roof of the 

water conveyance tunnel excavated in the 

conglomerates were used. Based on field visits, 

evidences of karst development were observed 

in walls and roof of tunnel. However, the 

development, abundance, and dimensions of 

the karsts outcropped in the tunnel were much 

less than the those that observed in the ground 

surface. Comparing the karsts in terms of 

development, abundance, and dimensions 

implies that karstification in the ground surface 

outcrops has occurred with much greater 

intensity than those in the depths of the ground.  

 

Conclusions 
One of the significant geological phenomena in 

the conglomerate of the Amiran Formation in 

Shabikhun region of Khorramabad city is the 

karst development with different distribution, 

shapes and sizes, which has created a unique 

geotourism attraction. Based on field 

observations and laboratory tests, the karsts 

developed in the study region are mostly 

erosional and rarely dissolutional. Factors such 

as lithological composition of the 

conglomerates, the distribution and amount of 

algal cover on the surface of the 

conglomerates, the dip direction of the rock 

slope relative to the sunlight (southern or 

northern slopes), the presence of discontinuity 

surfaces in the conglomerates (e.g., fractures 

and layering), flow of surface water and 

groundwater seepage along the discontinuity 

surfaces, and finally the acidity of rainwater 

and the alkalinity of the surface water were 

critical factors affecting on intensity, size, and 

distribution of karsts in the study region. 
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