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Abstract 
This study is conducted to investigate the occurrence of various geological 
features, and to study the geology and soil characteristics of the study area. To 
achieve the objective of this research collection, different samples from dif-
ferent locations in study area were collected, analyzed in laboratory, and the 
results are compared with each other. The main rock types found in the study 
area were metamorphic rock (Gneiss) and igneous rock (Granite), and the 
main soil types found were Loam, sandy and silty soils with different soil 
structures (e.g. crumbling, platy, single grain, granular and prismatic). Cal-
cium carbonate, Iron oxides and different sizes of sediments were also seen in 
the soil profile, where the size of sediments were changing as it was course 
size sediments and gravels near the mountain range and as going far from the 
mountain it was changed to fine size sediments like sand, silt and clay. The 
river terraces present in the area cover different geological structures such as 
angular and erosional unconformities, thinning out of strata and potholes. 
The mountain range surrounded the study area contains different observable 
tectonic structures such as anticline, syncline, vines (dyke, sill and apophasis). 
Furthermore, different types of valleys also existed in this area. 
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1. Introduction 

Dasht-e-top sedimentary basin is located 50 km west of Kabul in the Wardak 
province [1]. The surrounding mountains of Dasht-e-top are mainly composed 
of metamorphic and igneous rocks [2] [3], where, they are the essential part of 
the Paghman mountains range. Further information regarding gneisses of these 

How to cite this paper: Rasouli, H., 
Shamal, S. and Sarwari, M.H. (2021) Geo-
logical Study of Dasht-e-Top Sedimentary 
Basin, Wardak Province, Afghanistan. Inter-
national Journal of Geosciences, 12, 531-540. 
https://doi.org/10.4236/ijg.2021.126029 
 
Received: March 7, 2021 
Accepted: June 14, 2021 
Published: June 17, 2021 
 
Copyright © 2021 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/ijg
https://doi.org/10.4236/ijg.2021.126029
https://www.scirp.org/
https://doi.org/10.4236/ijg.2021.126029
http://creativecommons.org/licenses/by/4.0/


H. Rasouli et al. 
 

 

DOI: 10.4236/ijg.2021.126029 532 International Journal of Geosciences 
 

mountains have need of both sedimentary and pedologic research with details 
[4]. The accumulated sediments are mostly clay, loam, sand and gravels, which 
are deposited in plane parts of the basin. The thickness of sediments depends on 
slope and distance from the mountains, and the basin has located at the two 
sides of Kandahar-Kabul highway and both sides are plane up to two km, but 
close to the mountain there are hills and sloppy areas. All materials from differ-
ent points of mountains are transported by floods and deposited at different 
parts in this basin [5] [6]. The age of sediments in this basin is Neogene-Pleis- 
tocene, and the sediment are in their normal position in the basin, where the 
lower layers are Neogene and the upper layers have Pleistocene age [7]. The 
Quality of sediments are directly referred to the type of mother rocks which 
eroded in the mountains. The size of materials also related to the distance of 
transportation from mountain ranges around the basin, where generally near to 
the mountains the sediments have very course to course sizes which include 
boulder, cobble, pebble and granules and with distance from mountains the size 
of material changes from fine to very fine and includes Sand, Silt and Clay. In 
mountainous area and its skirts, the grains are angular and sub angular but as 
getting far from mountains the grains become sub round and rounded [8] [9] 
[10]. In the soil profiles and river terraces different layers of materials can be 
seen, which is mainly due to oxidation, reductions and presence of CaCO3 and 
organic materials. Where, the red color shows oxidation and solution of iron 
oxide, white color is due to reduction and CaCO3 and the dark color is because 
of organic materials, that decomposed at the different periods of geology [11] 
[12] [13]. 

2. Materials and Methods 

Generally, this research includes two parts. 

2.1. Field Work 

Field works are generally consisting the selection of points, collecting of the 
samples from the mountains (from different rock types present), field study of 
the sediments and all unconsolidated materials, study of the river terraces, Soil 
profiles, and existent structures of the area.  

2.2. Laboratory Works 

The laboratory works include the following procedures: 
Air drying and oven drying of the collected sedimentary samples at 30˚C for 

24 hours, sieve analysis for determination of grain sizes of the soil samples, de-
termination of CaCO3 by using calcimeter, and using of Polarized light micro-
scopes for microscopic studies of the rock samples. 

3. Description of Site Studies  

This study was carried out in Dasht-e-top sedimentary basin (Figure 1) which is  
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Figure 1. Location map of Dasht-e-top sedimentary basin, Wardak, Afghanistan.  

 
a sub-basin of Wardak province. The study area is located between Logar, 
Paghman and Kabul Rivers, where Logar river flows at the west side of this basin 
[14] [15] [16]. Kabul River is located at the east, Paghman River and its moun-
tain range are located at the south-east side of the study area. The total area of 
this basin is 6 km2 [17] [18] [19].   

4. Results and Discussion 

Generally the mountain ranges surrounding this sedimentary basin are consist-
ing from metamorphic rock (Gneiss) and Igneous rock (Granite), and the ac-
cumulated sediments in this basin are Loam, Sands and Silts. The soil profile and 
river terraces in the area are showing different soil structures such as crumbling, 
platy, single grain, granular and prismatic. Furthermore, in the soil profile mostly 
CaCO3, iron oxides and different sizes of sediments can be seen, where the size 
of sediments are belonging to their travel distance from surrounded mountain 
ranges. Generally, sediments near to the mountain range are course size (e.g. 
gravels) and as we get away from mountains the grain size changes from fine to 
very fine Sands, Silt and Clay. River terraces are consisting of different structures 
of angular and erosional unconformities, layering thinning out and potholes. In 
mountainous areas, there are different tectonic structures such as anticline, syn-
cline and different type of valleys.   

5. Geomorphology of Dasht-e-Top 

Generally, Dasht-e-top basin consists three types of relief, where the first type is 
sloppy areas, second is Skirt areas and hills and the third type is plain areas 
which are located at about 1 km at the two sides of Kabul—Kandahar road [20] 
[21]. The surrounding mountains of this basin is like ring (bowel) which is an 
inter mountains back basin [22]. 

6. Geology 

The surrounding mountains of Dasht-e-top are formed from plutonic and me-
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tamorphic rocks (Granite, Gneiss). The mountains which surrounded this basin 
are belong to Paghman mountain range and it continue from NE to SW. Analy-
sis of course sediments show that parent rocks are Gneiss and Granite and are 
present with different sizes in this basin (e.g. bolder, cobbles, pebbles and gra-
nules). In the surrounded mountain ranges, different types of valley structures 
such as longitudinal, diagonal, transverse, anticlinal and synclinal with magmat-
ic inclusions like dikes and sills were also observed [23] (Figure 3). Further-
more, different types of sedimentary features like alluvial fans and alluvial 
aprons were also seen in the area (Figure 5). 

7. Country Rocks and Rock Boundaries 

The mountains of Dasht-e-Top have different lithology and geological age, there 
are close relation between rock boundaries, where the main rock types are 
gneisses and Granite which have Proterozoic age [23]. The contact zones of these 
rocks are different in different locations, in some areas Granite has contact with 
gneisses and in some parts, it is also observable with volcanic rocks which are 
younger than Granite and gneisses. These volcanic rocks are the Evidences to the 
occurrence of volcanic eruptions in the area [24] [25]. Different types of tectonic 
structures such as veins, dyke’s sills and apophasis are observable in the above- 
mentioned country rocks, and these rocks generally strikes from NE to SW and 
the surface dip is from N to SW (Figure 2, Figure 4).   
 

 
Figure 2. Geological map of Dasht-e-top sedimentary basin. 
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Figure 3. Different geological structures in Dasht-e-top basin. 

 

 
Figure 4. Different contact zones in gneiss and granite. 

8. Alluvial Fans 

Dasht-e-Top sedimentary basin is relatively plane with many and different types 
of alluvial fans, these sedimentary features contains different types and sizes of 
sediments such as gravels, sands, silts and clay, whereas the grain size of sedi-
ments are related to the their transportation distance from mountains range, 
generally as we get close to the mountains range the grain size changes from 
Course to very Course (boulder, cobble, pebble and granule) and as we get away 
from mountains the grain sizes change from fine to very fine sediments (sands, 
silt and clay) (Figure 5). 
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Figure 5. Alluvial fans and different sizes of materials. 

9. Imbrication Bedding 

Imbrication beddings has been clearly observed in this sedimentary basin, where 
their presence indicates the occurrence of several flooding’s at different time pe-
riods. From analysis of the observed imbrication beddings, it is found that it 
contains different types of sedimentary materials which are eroded from differ-
ent parent rocks, mainly Quartzite, Gneiss, and Granite. Where the main miner-
al composition of the main rocks available was Quartz, Feldspars, Garnets, and 
mica minerals. The mentioned bedding type observed, has alternate layers of 
different sizes of sediments, where it also can be due to periodic occurrence of 
flooding in the area (Figure 6). 

10. River Terraces and Soil Profiles 

The soil profile studied in the study area include different layers of soil which 
contains cracks and joints, also the roots of plants are visible up to about 1.15m 
depth. Several small caves which are made by insects and worms can be seen as 
well. The river terraces present in the area has mainly contains fine sedimentary 
material such as sand, silt and clay, where from that, it can be judged that there 
were laminar flows at the area in the past (Figure 7). 

The river terraces studied contains different sedimentary structure such as 
potholes, angular and erosional unconformities, and layer thinning outs. Fur-
therer more, as there is no specific arrangement in the present sedimentary ma-
terial in the area, it can be judged as due to the different flow directions (Figure 
7 & Figure 8). 

The specific soil profile studied in the area contains different soil structures 
such as crumbling, platy, single grain, granular and prismatic. Furthermore, the 
profile were consisting from sands, silts, and clay, with thin layers of course ma-
terial (gravel), and in general the soil type can be judged as clayey Loam, where 
organic material and CaCO3 depositions were also available in the seen profile 
(Figure 9 & Figure 10). 
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Figure 6. Imbrication bedding with different types and sizes of sediments at Dasht-e-top 
sedimentary basin. 
 

 
Figure 7. Upper part of River terrace at the Dasht-e-top basin. 

 

 
Figure 8. Different structures in river terrace at the Dasht-e-top sedimentary basin. 
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Figure 9. Dry river profile and river terraces in Dasht-e-top basin. 

 

 
Figure 10. Soil profile in Dasht-e-top basin. 

11. Conclusions 

All sedimentary basins in Afghanistan are belonging to the Paleogene (Eocene 
ad Oligocene) with the age of about 47 - 23 million years and are located in in-
termountain valleys, where, the different types of sediments deposited between 
these basins are called Paleogene formations. The sedimentary materials present 
in these basins related to the surrounded mountain ranges which are eroded and 
transported by different agents, and the above general characteristics are also 
specifically applicable in Dasht-e-top sedimentary basin. 

Furthermore, Dasht-e-top sedimentary basin is specifically an intermountain 
backing basin where its surrounding mountains which it look like a bowel. The 
river terraces present in this basin are formed at different geological time periods 
and one after another. 

Summarily, this study expressed the geology, river terraces and soil profiles in 
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the Dasht-e-top sedimentary basin of Wardak province, Afghanistan. Where, the 
obtained results suggest that further in-depth studies and researches on its soil 
physical and chemical properties, it’s all other geological and sedimentological 
characteristics with special care and accuracy should be performed. 
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