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The Amankot Mingora stream is the main Stream that originates in the hilly area of Marghazar, flowing throughout the 
Amankot valley and joining with River Swat at Odigram. Its fish fauna is not that much explored. The present study was 
carried out to obtain information of the present status and trend of fish diversity of Amankot Mingora stream Swat 
Khyber Pakhtunkhwa, Pakistan. The Sampling of fish was done from Marghazar to Odigram from March to August 
2016. A total of 9 species of fish fauna were recorded from total samples of 461. The collection was made through 
various gears including traps, simple hooks, fishing tackles and different types of nets namely hand nets and cast nets. 
The collected species were belonging to 3 Orders, 4 families, and 9 genera. The Orders were Cypriniformes, 
Synbranchiformes and Siluriformes. Among the families, Cyprinidae was represented by 6 species viz Schizothorax 
plagiostomus, Racoma labiata, Carassius auratus, Gara gotyla, Crossocheilus diplocheilus and Barilius 
pakistanicus. Other families of fish fauna found in the stream were Nemacheilidae, Mastacembelidae and 
Glyptosterninae each of them represented by a single specie i.e. Schistura macrolepis, Mastacembelus 
armatus, and Glyptosternon reticulatum respectively. The dominant Order was Cypriniformes. The richest and dominant 
family was Cyprinidae. In a recent study it is found that the Amankot stream has copious edible fish fauna and if the 
proper stocking is executed, it can furnish more fish quantity and species. 
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INTRODUCTION 

Biodiversity of fish generally termed Ichthyodiversity 
refers to the variety of fish species found in a certain area 
(Shinde et al. 2009). Freshwater fishes are believed to be 
the most diverse of all vertebrates found on the earth 
surface, but it is also shown that fishes are the most highly 
threatened due to certain human activities such as river 
management works, construction of dams, and use of land 
change in the watersheds (Duncan et al. 2001). Fishes 
show great variety in Morphology, in the habitats they live 
in and in their life. Unlike other frequently documented 
vertebrates, fishes are a diverse group (Forese and Pauly, 
1998). Like other vertebrates, Fishes are not only diverse 
in the number of their species, but they also show great 
diversity in their habitats, feeding, behaviors, how they 
produce their offspring, how they communicate with each 

other and interact with their environment (Hastings et al. 
2015). 

The scientific description with regards to numbers 
exists for approximately 27,977 living species of fishes 
classified into 515 families and 62 orders. Of these, 108 
species belong to the class Cyclostomata (70 hagfishes 
and 38 lampreys); 970 species are cartilaginous belong to 
class Chondrichthyes (sharks 403, skates and rays 534, 
and chimeras 33); and the remaining 26,000+ species are 
classified into bony fishes class Osteichthyes (Nelson, 
2006). When classified on the basis of major habitats, 
41% of species are found in freshwater habitat, 58% in 
seawater, and 1% move back and forth between salt and 
fresh water during their life cycles (Cohen, 1970). Mirza 
and Sandhu reported 186 different species of freshwater 
fishes in Pakistan (Mirza and Sandhu, 2007). In recent 
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years, a great contribution has been made by the 
researchers in studying the freshwater fauna of Pakistan 
like Butt who has recently studied the Ichthyodiversity of 
Khyber Pakhtunkhwa, formally known as (NWFP) and 
reported 94 species of fish from the entire Province of 
Khyber Pakhtunkhwa (Butt, 1986).  

The river Swat is one of the main rivers in Khyber 
Pakhtunkhwa province of Pakistan, flowing through the 
entire District Swat and enters District Dir at Chakdara. At 
lower Dir, it joins Panjkora River and then passes through 
Malakand, Charsada, and finally enters the River Kabul at 
Nissata. The valley of Swat consists of a large fishery that 
plays a significant role in the national economy of 
Pakistan. There are large fish hatcheries in Madyan. In 
these hatcheries, the trout fishes are being reared. There 
are also some fish farms found in Barandu, Dagar at 
District Buner. The river Swat serves as a permanent 
fishery throughout the year while the tributaries of it are 
used for fishing only in the spring season. A descriptive 
study was taken on River Swat at Charsada in which they 
reported 38 fish species belonging to 6 orders, 9 families, 
and 24 genera. Family Cyprinidae was the richest family 
reported by them and was represented by 20 species, 
Sisoridae by 6 Nemacheilidae by 4, Schilbidae and 
Channidae by 2, Belonidae, Mastacembelidae, and 
Chandidae by a single species (Yousafzai et al. 2013). 
Mirza had reported 39 fish species from the lower portion 
of River Swat during his research work (Mirza, M.R., 
2007). A recent survey of Ichthyofauna diversity was 
conducted in which 35 fish species were reported from the 
lower part of River Swat (Hasan, et al. 2013). 

The Amankot stream which is one of the main 
tributaries of river Swat originates in the hilly area of 
Marghazar valley passed by White Palace and heads 
northwest toward Gulbandai, continues onto Chitor region 
where it turns left onto the Kookrai region. From where it 
heads toward Saidu Sharif (Capital of Swat) and finally 
enters Odigram region where it joins River Swat. Very little 
knowledge exists about the ichthyodiversity of the said 
stream, thus the present study aimed to study the 
freshwater ichthyofauna of Amankot, Mingora Stream in 
District Swat, Khyber Pakhtunkhwa, Pakistan. 
  
MATERIALS AND METHODS 

Sampling: 
Fish sampling in the channel was followed up from 
September 2015 to June 2016. In each month's 2-days 
sampling campaigns, different selected localities were 
sampled.  Fishes were collected using a variety of gears 
including traps, simple hooks, and different types of nets 
namely hand nets and cast nets. The general catching 
principle of hook fishing includes handlining and trolling 
was used to attract fish to the hook by visual stimuli in the 
form of prey organisms such as earthworms. For more 
efficient results fishing tackles are used. Illegal methods 

such as electric current, dynamite, toxicants, etc. are 
avoided because they destroyed aquatic biodiversity.  
For each species numbers of specimens were recorded 
and calculated the relative abundance of species 
(percentage of total catch).  The frequency of occurrence 
was also calculated for each species. The photograph of 
each species was taken immediately prior to preservation 
with 10% formalin since formalin decolorizes the fish color 
on long preservation. 

2.2. Preservation: 
The collected fish specimens were washed thoroughly to 
remove the slime and dirt that are almost constantly 
present on their body. They were then fixed in 10% 
formalin solution in separate clean, well washed, and 
disinfected jars to avoid spoilage. Fishes with small size 
were directly fixed in the formalin solution, while larger 
fishes were given an incision of 100% formalin in the 
mouth and the vent before they were fixed, to preserve the 
viscera.   

2.3. Identification and Classification:  
Identification and classification of these fishes were done 
using standard taxonomic and systematic keys based 
mainly on external characters such as body shape, lateral 
line system, length, depth, mouth, and nature of fish 
spines, scales, etc. 
 Following are the main keys used for the identification 
and classification of fishes: 

❖ Fishes of Punjab Pakistan (Mirza and Sandhu, 
2007). 

❖ Inland Fishing of India and Adjoining areas 
(Talwar and jhingram, 1991). 

2.4. Laboratory work:  
Following morphometric measurements were obtained 
using different scales include ruler and Vernier caliper: 

i. Total Length 
ii. Standard Length 
iii. Pre Dorsal Length 
iv. Forked Length 
v. Post Dorsal Length 
vi. Lateral Line Scales 
vii. Post Orbital Length 
viii. Eye Diameter 
ix. Meristic Counts 
x. Length of Caudle Peduncle 

Other instruments such as a light microscope, magnifying 
glass, beakers, counting needles, forceps, and surgical 
gloves were also used during Laboratory work. 

2.5. Labeling:   
Finally, the collected and fixed specimens were labeled 
giving serial number, the exact location from where the 
specimen was collected, the date of collection, and the 
common local name of the fish specimen known in this 
region. 
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RESULTS  

During the present study, a total of 9 species were 
collected from different localities of Amankot stream Swat. 
The collected species were belonging to 3 Orders, 4 
families, and 9 genera. Among the families, Cyprinidae 
was the dominant family and was represented by 6 
species followed by Nemacheilidae, Mastacembelidae, 
and Glyptosterninae each of them was represented by 
single species. Among the collection, Carassius auratus is 
the most common fish found in the stream followed 
by Barilius pakistanicus while Mastacembelus 
armatus and Glyptosternon reticulatum were recorded in 
very less number. The collected species are listed below 

along with the common name. 

3.1. Relative abundance 
The collected fish species have a concentrated 

geographical distribution throughout the district. The 
species were caught in the main stream and its tributaries 
in District Swat, inhabiting the pebbly and sandy bottom of 
flowing water. The collection was done from various 
sampling localities. To determine the highest and least 
abundance of fish species in each month, we have listed 
the number of total collected fish specimens and also 
computed its relative abundance (percentage of total 
captured fish) as shown in Table 3.2.  

 
 

 
 

Figure 3.1: Shows Family abundance. 
 
 

Table 3.1: scientific and common names of collected fish species 

S. No Scientific Name Family Common Name 

1. Schizothorax plagiostomus Cyprinidae Swati fish or snow trout 

2. Racoma labiata Cyprinidae Swati fish 

3. Carassius auratus Cyprinidae Gold fish 

4. Gara gotyla Cyprinidae Pathar chatt 

5. Crossocheilus diplocheilus Cyprinidae Dogra 

6. Barilius pakistanicus Cyprinidae Pakistani chilwa 

7. Schistura macrolepis Nemacheilidae Sundali 

8. Mastacembelus armatus Mastacembelidae Tire track eel 

9. Glyptosternon reticulatum Sisoridae Turkestan Catfish 
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3.2. Meristic counts 
 In meristic counts, we choose to count dorsal fin 

rays, pelvic fin rays, caudal-fin rays, anal fin rays, and 
lateral line scales as shown in Table 3.3. The number of 
fin rays and scales were counted with the help of a 
magnifying lens. Lateral line scales were counted straight 
ahead from the anterior-most scale to the last scale on the 
caudal fin. 

3.3. Morphometric Measurements 
The morphometric measurement of fish is a central 

approach in the field of ichthyology. Precise morphometric 
identification plays a key role in the conservation of fish. It 
is a quantitative analysis based on exact measurement 

and counts of fin ray elements. The taxonomic and 
evolutionary studies of fishes mainly depend on the 
morphology of fishes. An increase in the body parts is 
proportional to the growth of the total length. So 
morphometry of fishes is a commonly employed tool to 
summarize the variation and statistical relationship among 
them is indispensable for the taxonomic study of a 
species. 

A total of 40 fishes were subjected to morphometric 
measurements and meristic counts mentioned in Tables 
3.3 and 3.4 

 
 

 

 
 

Figure 3.2: Represents overall abundance of fish species 
 
 

Table 3.2: Total fishes catch from Amankot stream during six months research work 
 

Species Name March April May June July August Total 
Relative 

abundance 

Schizothorax plagiostomus Nil 01 04 09 06 09 29 6.29% 

Racoma labiata Nil Nil 03 06 07 02 18 3.90% 

Carassius auratus 07 15 25 48 71 29 195 42.2% 

Gara gotyla Nil Nil Nil Nil 02 07 09 1.95% 

Crossocheilus diplocheilus Nil Nil Nil 01 05 08 14 3.03% 

Barilius pakistanicus Nil 02 08 22 36 38 106 22.9% 

Schistura macrolepis 02 03 07 17 29 23 81 17.5% 

Mastacembelus armatus Nil Nil Nil Nil 01 03 04 0.86% 

Glyptosternon reticulatum Nil Nil Nil 02 03 Nil 05 1.08% 

Total 09 21 47 105 160 119 461 100% 
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Table 3.3 : Diagnostic Characters of fish species of Amankot Stream. 

Species Name D P V A C L.L 

Schizothorax plagiostomus 4/8 20 11 3/5 19 110 

Racoma labiata 4/8 20 11 3/5 19 110 

Carassius auratus 3/16-18 17 9 3/5 19 28 

Gara gotyla 2/8 15 8 2/5 19 30 

Crossocheilus diplocheilus 3/8 15 9 2/5 19 38 

Barilius pakistanicus 2/7 15 9 2/10-12 19 42-44 

Schistura macrolepis 3/8 9 7 2/5 18 -- 

Mastacembelus armatus 32-39 23 -- 3/75-8 -- -- 

Glyptosternon reticulatum 32-39/74-90 23 -- 3/75-88 -- -- 

Key:  D = Dorsal fins, P = Pelvic fins, V = Ventral fins, A = Anal fins, C = Caudal fins, L.L = Lateral Line Scales 
 

Table 3.4: Average morphometric measurements (cm) of species recorded during study. 

Species T.L S.L P.L1 F.L P.L2 L.L H.L E.D C.P 

Schizothorax plagiostomus 16.92 13.92 6.68 14.7 8.76 110 3.26 0.64 1.96 

Racoma labiata 17.88 15.26 8.08 15.18 10.16 110 3.58 0.58 2.06 

Carassius auratus 15.44 12.24 6.0 15.62 11.14 28 3.04 0.52 1.44 

Gara gotyla 13.8 11.8 5.52 12.66 7.44 30 2.48 0.44 1.7 

Crossocheilus diplocheilus 12.04 9.32 5.16 11.06 7.02 38 2.0 0.46 1.4 

Barilius pakistanicus 8.5 7.1 3.94 7.66 4.62 42-44 1.56 0.42 1.16 

Schistura macrolepis 11.24 10.02 5.18 12.1 6.36 -- 2.24 0.2 1.34 

Mastacembelus armatus 29.57 27.85 -- -- -- -- 3.57 0.25 -- 

Glyptosternon reticulatum 11.18 10.36 3.68 -- 4.8 -- 2.28 0.2 1.88 

Key:  T.L = Total Length, S.L = Standard Length, P.L1 = Predorsal Length, F.L = Forked Length, P.L2 = Postdorsal 
Length, L.L = Lateral Line Scales, H.L = Head Length, E.D = Eye Diameter, C.P = Caudle Peduncle 

 
. We choose 09 measurements from a larger set of 

variables including Total Length, Standard Length, 
Predorsal Length, Forked Length, Postdorsal Length, 
Lateral Line Scales, Head Length, Eye Diameter, and 
Caudle Peduncle. The measurements of these variables 
aim to understand the morphological and ecological 
diversity of fish species. 

3.4. Identification and classification of fishes 

3.4.1. Schizothorax plagiostomus (Heckel, 1838) 

3.4.1.1. General Characteristics: 
It is a large size fish with a roughly cylindrical body. 

The head is short and pointed. The caudal fin is deeply 
forked. The scales are very small and not visible with 
naked eyes. The color ranges from greyish black or dark 
brown to Silvery. 

 
Figure 3.3: Schizothorax plagiostomus 

3.4.1.2. Habitat: They are found in mountain streams, 
rivers and lakes.  

3.4.1.3. Distribution: 
  Widely distributed in Pakistan, Afghanistan, India, & 

China. 
3.4.2. Racoma labiata (Mcclelland And Griffith, 

1884) 
3.4.2.1. General Characteristics: 
It is a large freshwater fish found in Asia. The mouth is 

ventral and greatly arched-shaped. They possess well-
developed lips. The eyes are located dorsoventrally and 
caudal fins are forked. They appear dark brown dorsally 
and the lateral sides are pinkish, dorsal fins and caudal 
fins are lightly dark. 

 
Figure 3.4: Racoma labiata. 
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3.4.2.2. Habitat: Found in the fresh water of hill streams, 
rivers, and lakes. 
3.4.2.3. Distribution:  Distributed throughout the Asia; 
Pakistan, India, Kashmir, China, & Afghanistan. 
  
3.4.3. Carassius auratus (Linnaeus, 1758) 
3.4.3.1. General Characteristics: 

Commonly known as golden fish. They have flattened 
bodies and small heads. The top of the head is slightly 
depressed; the mouth is small, anal fins. The scales 
covered their body are visible with naked eyes. It appears 
greyish brown in wild habitat while when it is domesticated 
changes its color and become golden, orange-red, etc. 

 
Figure 3.5: Carassius auratus. 

  
3.4.3.2. Habitat: They are found in mountain streams, 

rivers and lakes. 
3.4.3.3. Distribution: It is an exotic species of 

Pakistan. 

3.4.4. . Gara gotyla (Gray, 1832) 

3.4.1. General Characteristics: 
Commonly found in mountain streams and rivers. The 

body is generally elongated with a highly depressed head, 
well-developed snout, arched mouth, and 2 barbles which 
are shorter than the diameter of the eye. The scales are 
effectively seen with naked eyes. They are dark brown 
and light pinkish in color. 

 
 

Figure 3.6: Gara gotyla 

3.4.2. Habitat:  
They inhabit the fresh water of mountain streams and 
rivers. 

3.4.3. Distribution: 
 Widely distributed in the sub-mountains area of 

Pakistan, Kashmir & Nepal. 

3.4.5. Crossocheilus diplocheilus (Heckle, 1838) 

3.4.5.1. General Characteristics: 
It is a carp fish mainly found in lakes and river banks. 

Its head is flattened and compressed; the eyes are 
moderate and have 4 barbles; 2 rostral and 2 maxillary 
barbels. The body is covered by medium-size scales 
which can be seen with naked eyes. They mostly appear 
brown in color and the lateral sides are pinkish.  

 
Figure 3.7: Crossocheilus diplocheilus. 

3.4.5.2. Habitat:  
Apparently prefer lakes and river banks. 

3.4.5.3. Distribution:  
Widely distributed in the hill streams of Northern areas 

of Pakistan, India, & Iran. 

3.4.6. Barilius pakistanicus (Mirza and Sadiq, 1978) 

3.4.6.1. General Characteristics: 
It is a small size fish found in mountain streams, 

rivers, and lakes. They have a medium mouth with larger 
jaws, two pairs of barbles shorter in diameter than the eye, 
Small pectoral fins; scales can be seen with naked eyes 
and bright vertical bars on their body. They are silvery 
grey on the dorsal side while pinkish on the ventral side 
with vertical bars. 

 
Figure 3.8: Barilius pakistanicus. 
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3.4.6.2. Habitat:  
They occur in lower reaches of rivers and ponds. 

3.4.6.3. Distribution: 
 Widely distributed in Pakistan; KPK, Punjab, Sindh 

and India. 
3.4.7. Schistura macrolepis (Mirza & Banarescu, 

1981) 
General Characteristics: 
Schistura macrolepis found in the hill streams of Indus 

drainage in Pakistan. Body contains 8 to 9 brownish 
crossbars of irregular shape and unequal size and a black 
color bar at the base of caudal fin is present. Body light 
yellowish in color with blackish spot on the origin of dorsal 
fin 

 

 
Figure 3.9: Schistura macrolepis. 

 
Habitat: Shallow, clear, swift streams with pebbly 

bottom. 
Distribution: Widely distributed in Pakistan; Punjab. 

3.4.8. Mastacembelus armatus (Lacepede, 1777) 
General Characteristics:     
Mastacembelus armatus, commonly known as spiny 

eels. The body is elongated a with small head and the 
eyes are small in size. Caudal and dorsal fins are 
articulated and form a single fin. They are mostly dull 
brown in color with 1-3 darker, longitudinal angular lines. 

 
 

Figure 3.10: Mastacembelus armatus. 
 

Habitat: They inhabit fresh water of mountain streams 
and rivers. 

Distribution: Found in Pakistan, Nepal, China, India, 
and Thailand. 

3.4.9. Glyptosternon reticulatum (McClelland, 1842) 

3.4.9.1. General Characteristics: 
Glyptosternon reticulatum mainly feed on invertebrate 

especially insect larvae. They body is elongated with 
depressed head, the eyes are small in size and located 
dorsally under skin, have thick fleshy lips with papillae, 
enlarged paired fins, the gill openings are widen and 
extend to ventral surface of head. 

 

 
 
Figure 3.11: Glyptosternon reticulatum 

3.4.9.2. Habitat: 
 They inhabit hill streams and rivers. 

3.4.9.3. Distribution:  
Found in Northern areas and hill streams of Indus 

drainage in Pakistan. 
 
DISCUSSION 

Various researchers have studied the fish fauna of the 
River Swat whereas very little is known about the 
Amankot stream. In the present collection, 09 species 
were recorded from the Amankot stream. The species 
were; Schizothorax plagiostomus, Racoma labiata, 
Carassius auratus, Gara gotyla, Crossocheilus 
diplocheilus, Barilius pakistanicus, Schistura macrolepis, 
Mastacembelus armatus, and Glyptosternon 
reticulatum. The recorded species are also found in the 
adjoined areas like the Arunai stream, River Swat 
(Hasan et al., 2013). The biodiversity of fish fauna in the 
Amankot stream is smaller as compared to River Swat 
because the stream has a relatively small water surface 
than the main river. Most of the recorded species are 
commercially important like Schizothorax plagiostomus, 
Racoma labiata, and Mastacembelus armatus. The most 
dominant fish species were Carassius auratus (195 
specimens, 42.2% of the total), Schistura macrolepis (106 
specimens, 22.9% of the total), and Barilius 
pakistanicus (81 specimens, 17.5% of the total). The 
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minimum numbers of fish species were Mastacembelus 
armatus (4 specimens, 0.86%) and Glyptosternon 
reticulatum (5 specimens, 1.08%) (Hasan et al. 2015). 

The dominant family found in the stream is 
Cyprinidae, because they have the potential to tolerate a 
maximum range of environmental fluctuations. Thus, they 
are found frequently in the stream (Hasan et al. 2015). 
Temperature also influences the biodiversity of fish fauna 
in the stream. pH is also considered to be one of the most 
important aspects which affect the biodiversityof fishes 
(IUCN,1994). Fish species 
like Mastacembelus armatus and Glyptosternon 
reticulatum are critically endangered due to restricted 
range of distribution resulting in low chances of 
reproduction, catastrophic events such as floods, human 
pressure, and pollution (Magurran, 2009). Fish 
morphology is one of the key factors in fish diversity 
ranging in size from small fishes to large size fish (Nelson, 
1994). During the present survey, both small size and 
large size fishes are collected. Barilius pakistanicus is the 
smaller size fish of the Amankot stream 
while Schizothorax plagiostomus is among the large 
species by weight and Mastacembelus armatus is a larger 
size fish by length. Among the collected fishes Barilius 
pakistanicus and Carassius auratus are beautiful 
ornamental fishes used to keep alive in aquariums 
(Ishaq et al. 2014). 

The diversity of fish fauna of River Swat decreased 
drastically due to massive floods in July 2010 and recent 
fish disease which has been diagnosed with potential 
wounds, clotted blood, and puss on their skin. A report 
from the Center of Microbiology and Biotechnology (CMB) 
states that garbage dumping along the Swat River is one 
of the causes of the disease. Due to migration 
phenomena, it also affects the biodiversity of the Amankot 
Stream. The number of species rigorously decreased in 
the stream due to human interference resulting in gradual 
loss of natural habitat of fishes and debasement leading to 
highly endangered state, particularly in freshwater. Most of 
the species found in the river swat are missing in the 
Amankot stream which might be due to anthropogenic 
activities (Akhtar et al. 2014). The downfall of fish fauna is 
a critical phenomenon and of important concern on 
national and international levels (Duncan and Lockwood, 
2001). The fish of the river was diversified recently in 2009 
due to cease fire and Military Operation in the Swat valley 
resulted in a low hunting ratio and therefore the fish fauna 
was rich. Besides the above, fishing through poisonous 
chemicals, dynamites, electric current, insecticides, etc 
are other threats to decrease the diversity of fishes in the 
stream ( Kurup et al. 2004). 

In the current study it was also found that freshwater 
fishes in the area facing a large number of threats include 
a huge quantity of garbage, dumped along the stream, 
biomedical wastes, and wastes from the marble factories, 
etc have affected the biodiversity of fish fauna. Species 
like Carassius auratus, Schistura macrolepis and Barilius 

pakistanicus have the adoptive capability to compete with 
environmental changes and are thus found in large 
numbers. On the other hand, species like Crossocheilus 
diplocheilus, Mastacembelus armatus, and Glyptosternon 
reticulatum cannot tolerate a wide range of environmental 
fluctuation. Hence, they are a decline in number. 

CONCLUSION 
A total of nine species were collected during the entire 
research work from the stream of Amankot Swat. The 
species are Schizothorax plagiostomus, Racoma labiata, 
Carassius auratus, Gara gotyla, Crossocheilus 
diplocheilus, Barilius pakistanicus, Schistura macrolepis, 
Mastacembelus armatus, and Glyptosternon reticulatum. 
According to local fishermen, most of the species are 
decreased in number due to massive floods in July 2010 
and domestic sewage like the elimination of calcium 
carbonate from marble factories and biomedical waste 
products from hospitals. There are also migratory 
obstacles present in some localities which prevent the 
migration of fish from the Main River to the 
stream.  Species like Mastacembelus 
armatus and Glyptosternon reticulatum are near to 
endangered and are reported in very less number in the 
stream. 
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