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Fig. 1. A) Satellite image of the location of the Rageh Valley relative to Kerman and Rafsanjan, as well as the upstream 
areas of the Givdari River, which originated from the Sracheshmeh highlands. B) Image of the Rageh Valley seen 

without any elevation and at the same level of the ground. 
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Fig. 2. Some of the identified lithofacies of the Rageh Valley. A) The Gmm lithofacies association, which is observed as a massive 

bodies and sometimes in the form of fining-upwards (Gmm2) with an erosional base. These facies have been transformed 

vertically and laterally into a sandstone facies association. B) Alternating conglomerate lenses (Gmm and Gcm lithofacies) 

among the sandstone lithofacies. C) Sandstone lenses (Sp) among the Gcm lithofacies. 
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Fig. 3. A) Vertical and lateral variations of the Gp and Gh lithofacies, indicating the influence of fluvial flows. B) Close 
association of the Gt and Gp lithofacies, indicating their formation under a fluvial condition. C) Alternating sand and 

mud lithofacies (Sr-Fl) in the lower parts of the Rageh Valley, reflecting the decrease in flow energy downstream of the 
Rageh Valley. 
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Fig. 4. Some evidence of alluvial fan to fluvial environments. A) Poor sorting and coarse grain size indicate the influence of 

flood flows. B) Large collapse fragments in the sedimentary succession of the Rageh Valley indicate the influence of seasonal 

floods. C) Multiple gravelly-sandy fine-grained cycles in the lower parts of the Rageh Valley reflect fluvial channels and lateral 

changed of channel. D) Alternating gravelly and sandy facies with a distinct boundary in some parts of the Rageh Valley. 
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Fig. 5. Erosion works and structures and water gorges of Rageh Valley. A) View of the columns and cones of the Rageh 
Valley. B) Columnar badlands that are wider at the base. C) View of the Jen chimneys that were formed in the latest 

sediments. D) Collapsed masses and fragments that are observed in large and small sizes. E) Exterior view of one of the 
narrows of the water passage in Rageh valley. F) Interior view of the figure E that width is less than 2 meters
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Fig. 6. Some of the disconformities identified in the Rageh Valley, that are angular (Figure A) and erosional (Figure B) 

types, are characteristic between the old white facies and the recent facies. C) Angular discontinuity observed between 
the old sandstone and recent sandstone facies in the middle parts of the Rageh Valley. 
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Abstract 
Rageh valley is located 30 km southeast of Rafsanjan city. This valley formed by Givdari River on an old 

alluvial fan. Givderi river originates from Sarcheshme mountains (part of Dehj-Sardoiyeh belt) and after 

passing through the mountains, it enters the Givderi alluvial fan. Gravel facies association are considered the 

most important lithofacies forming the Rageh Valley succession, which are often formed during the flow of 

debris flows and sheetfloods in the upper and middle parts of the alluvial fan. Downstream of Rageh Valley, 

sandy and mud facies along with gravel facies association are observed, that reflects the influence of river 

currents in their formation. The constant flow of this river along with the active tectonics of the region has 

caused continuous changes in the bed and walls of the valley, which are important from the point of view of 

geotourism. The unique phenomena of Rageh Valley can be divided into three categories: structures and 

erosions, gorges and waterways, and discontinuity levels. In the meantime, the structures and works resulting 

from water and wind erosion are more prominent. Among the most important of these structures, we can 

mention columnar mounds, sugar cones, elf chimneys, and debris. Introducing and knowing the geological 

phenomena of Rageh Valley can be useful in attracting tourists as well as registering the Geopark. 
 

Keywords: Geotourism, Rageh Valley, Givdari River, Alluvial fan 

 
Introduction 
Rageh Valley (Canyon), also known by other 

names such as Shahzadeh-Abbas Valley or 

Givdari Valley, is located 30 kilometers 

southeast of Rafsanjan city (west of Kerman 

province). Unlike normal valleys that are 

usually V-shaped, this valley is U-shaped and 

the valley walls are mostly vertical. The water 

of the Givdari River is supplied from numerous 

watercourses of the Sarcheshmeh Mountains 

located in the south of the Rafsanjan plain and 

has caused the valley to be dug out on the 

sediments of the Givdari alluvial fan. The study 

area in this research includes parts from the 

upstream of the river to the lowest part of the 

Givdari River, where the valley continues to 

the same level as the plain. This choice is often 

due to the presence of various geological 

phenomena along the route that are important 
from the perspective of geotourism. The length 

of the valley is 23 kilometers, the width of the 

valley varies between 2 and 180 meters, and 

the maximum depth of the valley is estimated 

to be 65 meters. Field and lithological 

observations of the valley walls and floor 

indicate two rock assemblages. The first set, 

which is older, consists of conglomerate and 

hardened sandstones, and the second set is 

mostly composed of Quaternary detrital 

alluvium that is discontinuously deposited on 

the older set (Neogene layers). In this study, the 

analysis of the lithofacies and sedimentary 

environment of resent alluvial deposits is 

considered. Rageh Valley has beautiful and 

numerous geological landscapes and 

phenomena, and therefore has the potential to 

be registered as a geopark, and measures are 

being taken in this regard. Therefore, the aim 

of this study is to lithofacies analysis and 

sedimentary environment of the Rageh Valley 

succession and introduce phenomena related to 

geotourism in the study area, and it is hoped 

that the geotourism potential of the area will be 
introduced better than in the past. It should be 

noted that the Miall (1985, 2000, 2006) facies 

classification and codes have been used to 

distinguish lithofacies. 
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Discussion and Conclusion 

1- Lithofacies 
Lithofacies of the succession of Rageh Valley 

are divided into three associations: gravel, sand 

and mud. Of these, gravelly facies accounts for 

more than 80%, and the rest, in order of 

abundance, are related to sandy facies and then 

mudy facies. It should be noted that facies of 

rhythmic gravelly-sandy or sand-mud layers 

have also been identified, which can be 

considered as two separate sets. Each rock set 

consists of several lithofacies, which are listed 

separately below. 

Gravelly facies association: In general, 

gravelly sediments are observed in very 

different sizes, with the grain size reaching 

more than 1 meter in some cases, but on 

average, they are pebble-sized (16 to 64 mm) 

and have poor to moderate sorting and 

roundness. The relationship between grain size 

and sorting and roundness parameters is direct, 

with coarser-grained gravelly sediments 

having well to moderate sorting and roundness. 

The lithofacies identified in this association, in 

order of abundance, include the matrix-

supported massive gravel (Gmm), the clast-

supported massive gravel (Gcm), the planar 

cross-bed gravel (Gp), horizontal-bed gravel 

(Gh), trough cross-bed gravel (Gt). 

Sand facies association: Sand facies is more 

abundant after gravel facies, accounting for 

about 15% of the succession of the Rageh 

Valley. These facies association are often 

observed downstream of the Rageh Valley, are 

accompanied by gravel, and sometimes mud 

facies. However, they are also present 

upstream. Sand lithofacies, in order of 

abundance, include horizontal-layer an 

lamination sand (Sh), massive sand (Sm), 

planar cross-bedding sand (Sp), and ripley sand 

(Sr). 

Mud facies association: The Fl (mud with 

parallel and cross-laminations) and to some 

extent Fm (massive mud) are the two dominant 

lithofacies in this association, which alternate 

with sandstone facies (mostly Sr) and rarely 

fine-grained gravel (granule size). This facies 

association is often observed in the lower parts 

of the Rageh Valley and is not very 

widespread. 

2-Sedimentary environment 
It seems that the movement of the Givdari 

River on its old alluvial fan and changes in the 

river bed level due to tectonic folding and uplift 

caused the formation of the Rageh Valley. 

Therefore, the mentioned facies were 

deposited in a fluvial and alluvial fan type 

environment. This alluvial fan is close to the 

source area and is mostly composed of gravelly 

facies with weak to medium sorting and 

medium roundness. Debris flows, temporary 

and fluvial floods are considered the most 

important sedimentary flows and processes 

controlling the dispersion of sediments in 

alluvial fans. Alluvial fans affected by 

temporary floods are themselves affected by 

processes such as sheet flows, channel flows 

and small-scale flows .Among the identified 

gravelly facies, the Gmm lithofacies has the 

highest abundance. The poor sorting and 

different grain size distribution in this 

lithofacies, together with the supporting mud 

background, indicate that this lithofacies is the 

result of deposition by high-density mass flows 

and sometimes turbulent flows. This feature 

indicates the activity of debris flows in the 

formation of this lithofacies. However, low-

viscosity flows such as floods can also cause 

the formation of this lithofacies, and this occurs 

when the energy of flood flows suddenly 

decreases and sediments of different sizes are 

deposited together. The presence of large 

debris fragments in some Gmm lithofacies may 

also indicate the influence of seasonal floods in 

the formation of this facies. The constant 

activity of river flows on the alluvial fan 

surface (especially the main channels) causes 

the fine-grained matrix to be washed out from 

between the coarser grains, ultimately forming 

the supporting gravelly facies (Gcm). The 

close proximity of Gmm and Gcm lithofacies 

in most of the studied sequence is evidence of 

this analysis. The planar and wedge-shaped 

geometry of the Gcm lithofacies and its lateral 

and vertical variations to the matrix supported 

litofacies indicate the influence of river flows 

in some parts of the Rageh Valley succession, 

the Gcm is laterally wedge-shaped and 

lenticular and is observed in the form of thin, 

fine-grained sequences. In these sequences, the 

close grain size and nearly flat erosional 

boundaries may indicate shallow and narrow 

channels influenced by sheet floods. On the 

other hand, the transformation of Gmm and 

Gcm into Gp, Gh and Gt lithofacies indicates a 

greater influence of fluvial flows in the alluvial 

fan of the Givdari River. The decrease in 

gravelly grain size in the Gp, Gh and Gt 

lithofacies, together with better sorting of 

grains, indicates the activity of permanent 
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fluvial flows on the alluvial fan surface. The 

abundance of these facies in the lower parts of 

the Rageh Valley, along with the increase in 

the abundance of sandy facies in them, also 

confirms the greater influence of fluvial flows 

in the lower parts of the alluvial fan. Sm, Sh 

and Sr lithofacies are the most important sand 

facies identified in the Rageh Valley 

succession. The grain size in Sm and Sh 

lithofacies is often medium to coarse sand and 

generally has poor to moderate sorting. This 

indicates deposition at high water velocities 

and turbulent flows. Sand layers are often 

located in a planar or wedge-shaped geometric 

shape between gravelly facies with a well-

defined boundary. The non-erosive boundary 

between gravelly and sandy facies and the 

approximate orientation of pebbles indicate 

deposition in flood flows. This is so that during 

floods and high water flow velocity, gravelly 

sediments are deposited with an erosive 

boundary and in the form of bed load, and with 

a gradual decrease in flow energy, gravelly 

sediments become finer and finally turn into 

sandy facies. In the lower parts of the Rageh 

Valley, the Sr facies alternates with mud facies. 

These facies are generally influenced by fluvial 

flows and have been deposited in low flow 

regimes. This indicates that as we approach the 

base of the alluvial fan, fluvial flows have 

become more dominant than other flows. 

Therefore, the analysis of the alluvial fan facies 

of the Givdari River in the Rageh Valley shows 

that debris flows and flood flows in the upper 

parts of the alluvial fan, flood and fluvial flows 

in the middle parts of the alluvial fan, and only 

fluvial flows at the end of the alluvial fan are 

the most important sedimentary processes in 

the dispersion of the Rageh Valley sediments. 

3- Introducing a phenomenon related to 

geotourism 
The most important known geological 

phenomena of the Rageh Valley can be divided 

into three categories: erosional effects, narrow 

valleys, and stratigraphic disconformities.  

Structures and erosional effects: Structures 

and erosional effects include those phenomena 

that have been formed by water and wind 

erosion, the most important of which are 

columnar mounds, sugar cones, elf chimneys 

and collapse masses and debris.  

Gorges and waterways: Along the Givedari 

River and the Rageh Valley, a large number of 

narrow valleys are observed, some of which are 

less than one meter wide. Passing through these 

gorges in the dry seasons is important from a 

geotourism perspective. Potential and actual 

erosion on the surface of the gorges is severe, 

and erosion by flowing water (in the form of 

grooves and sheets) is effective in the 

formation of these types of channels.  

stratigraphic disconformities: The 

sedimentary facies of the Rageh Valley are 

observed in two age ranges: old and recent. The 

older deposits that have become petrified are 

probably of Pliocene age and are often 

composed of lighter-colored conglomerate and 

sandstone and are located below the current 

gravelly sediments. The boundary between 

these two facies sets is erosional and 

discontinuous. The discontinuities are in many 

cases angular and have created beautiful 

landscapes from a geological point of view. 
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