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Abstract. Present study deals with the fish distribution in River Neelum and measures the effect of
physicochemical parameters on fish distribution. Temperature, pH, DO, hardness, alkalinity, and electric
conductivity, total dissolved solids, chloride, nitrite, nitrate and sulphate were analyzed from different
tributaries and their mixing point with River Neelum. All the parameters were in the range of guideline
values set for surface water by WHO. A total 8 fish species including Oncorhynchus mykiss, Salmo trutta
fario, Glyptothorax kashmirensis, Triplophysa stoliczkai, Diptychs maculatus, Schizothorax plagiostomus,
Triplophysa kashmirensis and Glyptosternum reticulatum were recorded in the six river sites during study
period. Maximum (8) fish species were recorded at Saonar followed by Sharda and Taobutt (7 each),
Yamgar (6) and Sangli (5), whereas the minimum fish diversity was noted at Shonter (4). Temperature
showed a highly significant (p<0.01) correlation with fish distribution in the River Neelum. Sharda and
Janawai tributaries identified the most suitable waters for fish farming. Results showed that AJ&K is least
polluted area. However circumstances may be changed in future due to the construction of dams on River
Neelum in occupied Kashmir. At the completion of these dams, water flow will be decreased and pollutants
will be concentrated in rest of the water. The level of pollution thence may exceed the WHO guidelines

set for surface water. This baseline study can be used as a reference for future exploration.
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Introduction

Water quality parameters such as turbidity, temperature,
TSS, TDS, DO, COD, BOD and pH have significant
effects on fish distribution and also determine the
diversity and growth of the fish species. The quality of
these parameters has been deteriorated due to sewage,
urban, agricultural and industrial discharge in surface
water (Cloramm, 2010; Sarkar et al., 2008; Barzani et
al.,2007; Kamal ef al., 2007; Emara et al., 1993).

Many watercourse ecosystems worldwide are
distinguished by species replacement patterns along
altitudinal gradients (Taniguchi and Nakano, 2000).
Fish species richness decrease with headwaters, physical-
chemical factors, barrier and high current velocity
(Mendonca et al., 2005). Water temperature proved to
be a critical element in distribution of freshwater fishes
(Torgersen et al., 2001; Taniguchi and Nakano, 2000).
Temperature increase is attributed to the global change
and has produced an addition in mass deaths and a
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significant decline of the fishing stocks (Cussac ef al.,
2009).

The majority of the snow trout are limited to the Trans-
Himalayan region of the Indus system where the
temperature remains below 20 °C and only a small
number comes down from the mountains, mostly due
to low water temperature (Akhtar, 1991). Higher
temperature enhances algal blooms, reduces the
concentration of oxygen in water and increases the rate
of organic matter degradation (Cussac et al., 2009).
A universal effect in mountain rivers is urban discharge.
Turbidity affects behavior and distribution of fish and
reduced foraging ability (Minello, 1996; Barret ef al.,
1992) thus decrease in growth rate (Benfield and Minello,
1996; Gardner, 1981). Water pollution is brought about
by inputs of organic effluents, which increases BOD,
COD values and nutrient improvement, especially by
ammonia and nitrates. Nutrient augmentation generally
decreases macro-invertebrate richness (Ali ef al., 2010;
1980; Miserendino e al., 2008), consequently affecting
the fish distribution.
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Fish species richness increased with the catchment
areas, river size and downstream (Rauf ef al., 2009).
Fish abundance increases along the river range,
indicating that the habitat transportation capacity
increases downstream. The water depth and rock surfaces
become visible to be the main factors limiting the
capability of a watercourse to supply refugees
(Miserendino et al., 2008; Maitland, 2004). Water quality
reflects the broad variety of necessary conditions
fundamental to the catchments e.g. high and low ground,
hard and soft rocks, rich and poor soils, high and low
rainfall (Maitland, 2004). High concentration of
suspended solids in rivers normally present as a result
of land erosion, following deforestation etc. (Rauf et
al., 2009; Siddiqui et al., 2008). Water current velocity,
physicochemical factors and habitat differences played
a vital role to influence the distribution of species
(Mendonca et al., 2005; Maitland, 2004). During rainy
season, steep streams resulted in torrential flow and
many individuals are carried through and killed by the
force of the current, predaceous fishes or the rise in
salinity (Rivas, 1958).

Streams are subjected to extensive modification through
human expansion worldwide (Miserendino et al., 2008;
Siddiqui et al., 2008). Urbanization resulted in frequent
disturbances to streams and its persistent effects reduced
water quality and threaten aquatic biota (Miserendino
et al., 2008; Mendonca et al., 2005), for the reason that
biological communities vary in time and space, as a
result of differences in habitat structure (Gorman and
Karr, 1978), resource accessibility and biogeographical
patterns (Grenouillet ez al., 2002).

The River Neelum is the largest tributary of the Jhelum
and receives a large number of tributaries itself. In
summer, most of the inflowing streams are turbid and
in flood. The river and some of its tributaries support
fish stocking however, not much work in hand regarding
fish stocking or rearing in this area. Due to inappropriate
means of transportation, harsh weather condition and
Line of Control (LOC) conflict between Pakistan and
India, researchers, particularly from Pakistan and
worldwide were not allowed to work in this area (Ali
et al., 2007). Hence the majority of its wildlife, including
fisheries could not attract much attention, consequently
area remaining unexplored. Little study has been
conducted on the water quality of River Neelum and
its impact on fish distribution. The present study was
aimed to investigate the physicochemical characteristics
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of River Neelum and their impact on fish distribution
in remote areas of the upper Neelum Valley.

Material and Methods

Study Area. Neelum Valley is predominantly
mountainous and hilly tract, with elevations ranging
from 360 m in the south to 6,325 m in the north is one
of the beautiful but remote and difficult to approach
valleys of AJ&K. The snowline in winter is around
1,200 m while in summer it rises to 3,300 m. People
are more dependent upon natural resources for their
survival.

River Neelum is one of the main rivers flowing in the
territory of Azad Jammu & Kashmir. It enters in Azad
Jammu & Kashmir at Taobutt and falls into River Jhelum
at Domel, Muzaffarabad after traveling about 200 km
from its entrance in AJ&K. Area of the present study
starts from Sharda (34° 47' 46.26" N, 74° 11' 27.12" E;
1860 m asl) and ends at Taobutt (34° 43' 28.87" N, 74°
42'32.04" E; 2265 m asl), covering 75 km long strip
of River Neelum. Monthly surveys were carried out
between October, 2010 and September, 2011 for
physicochemical analysis of water and fish distribution
assessment. By using systematic sampling method, six
river sites were chosen, started from Sharda, distant at
15 km from each other, ending up at Taobutt. Human
settlement is recorded at both banks of the River Neelum.
There is no provision of waste water treatment. Urban
discharge poured in river without being treated and
making it environmental friendly. Right bank of the
river is more populated with comparatively less
vegetation cover. Important plant species are Viburnum
grandiflorum, Taxus baccata, Ephedra gerardiana,
Angelica cyclocarpa, Pinus wallichiana, Cedrus deodara
and Juglans regia etc. (Qamar et al., 2010).

Water sampling. On spot analysis and sampling was
done at the middle of the day. Samples of water were
collected using plastic bottles (rinsed by hydrochloric
acid and then washed with distilled water). Bottles were
filled from a gentle flow of water and the caps were
replaced immediately (Ali, 2010). Samples were placed
in a cooler having ice slurry in order to minimize
chemical changes during transportation to laboratory
at the Department of Zoology, Muzaffarabad for further
analysis. Samples were transported to the laboratory as
soon as possible, considering the shelf life of parameters.

The DO meter (Jenway, Model 970, England 2510)
was used to measure dissolved oxygen at the spot
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analysis. Hardness was measured by using EDTA
titrimetric method. Chloride concentration and alkalinity
were measured by titration method (APHA, 2005).
Concentration of nitrate was detected using ultraviolet
spectrophotometer (CEUL, CE 2021) at 220 nm and
275 nm wavelengths. Similarly nitrite concentration
was measured using spectrophotometer at 540 nm
(APHA, 2005).

Chemical oxygen demand was determined by open
reflux method (5220 B) (APHA, 2005), while biological
oxygen demand was measured by using dilution method
(5210 C) (APHA, 2005). Ammonia concentration was
investigated using ammonia-selective electrode method
(4500 D) (APHA, 2005). Sulphate concentration was
determined by turbidimetric method using visible
spectrophotometer (VIS 1100 BMS) at 420 nm
wavelength (APHA, 2005).

pH of water samples measured on the spot by using pH
meter (Weilheium, Model WTW 82362, Germany)
(2550) (APHA, 2005). Likewise, temperature, electrical
conductivity (EC) and turbidity were recorded directly
in field using thermometer, EC meter (Eutach
Instruments, Model 269351, Singapore) and turbidity
meter (Lovibond, Model PCHQ 895, Germany),
respectively.

Fish sampling. Fish samples were captured at study
sites by using a variety of fishing devices including
Spinners (Panther Martin, 2PMR-G) and nets (cast net,
drag net, gillnet and hand net). Identification was made
in the field with the help of field guide (Mirza, 1982).
After identification, fish were released back to the river
safely. Unidentified species were preserved in 10%
formalin and brought to the limnology laboratory of
the University of Azad Jammu & Kashmir for
identification.

Descriptive statistics was used to analyze gathered data
by using Statix software (ver. 9.0) and MS Excel (ver.
2007) at the Department of Zoology, University of Azad
Jammu & Kashmir.

Results and Discussion

A total of 17 different physical and chemical water
quality variables were estimated from 6 selected sites
of River Neelum. These sites showed smaller variation
in temperature which ranged between 7.08 °C and 7.63
°C with the mean value of 7.34 = 0.08 °C (Table 1).
Highest temperature was recorded at Halmat (7.63 °C)
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followed by Sharda (7.33 + 2.5 °C), Kail Seri and Jander
Seri (7.25 + 2.1 °C each), and minimum at Shonter
(7.08 £2.6 °C) (Fig. 1). EC value of selected spots of
River Neelum ranged between 151.50 + 11.1 pS/cm)
and 112.75 = 7.7 uS/cm with an average of 132.53 +
5.91 puS/cm (Table 1). The maximum value was recorded
at Halmat (151.50 + 11.1 uS/cm), gradually decreasing
to Shonter (144.67 + 13.9 uS/cm), Jander Seri (137.0
+ 12.9 uS/cm) and Kail Seri (112.75 £ 7.7 uS/cm)
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Fig. 1. Physical properties of selected sites of River
Neelum in the study area during 2010-11.
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Fig. 2. Comparison of TSS, TDS and EC in
selected sites of River Neelum in the study
area during 2010-11.
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(Fig. 2). Turbidity ranged between 18.25 +£ 7.8 NTU
and 7.92 £ 1.7 NTU with the mean value of 12.01 +
1.70 NTU (Table 1). Highest (18.25 + 7.8 NTU) turbidity
value was recorded at Sharda followed by Kail Seri
(16.03 £ 4.6 NTU) and Shonter (10.85 + 6.9 NTU),
while lowest (8.65 = 2.2NTU) value was recorded at
Jander Seri (Fig. 1). TDS value for River Neelum ranged
between 57.50 + 4.7 mg/L and 75.83 + 5.0 mg/L with
the mean value of 66.56 +2.72 mg/L (Table 1). Highest
TDS value was recorded at Halmat (75.83 = 5.0 mg/L),
followed by Shonter (71.33 + 7.6 mg/L) and Jander
Seri (68.75 £ 6.7 mg/L). The minimum value was at
Kail Seri (57.5 £ 4.70 mg/L (Fig. 2). TSS value ranged
between 172.58 = 36.8 mg/L and 185.17 + 64.8 mg/L,
having a mean of 178.13 + 2.34 mg/L (Table 1).
Maximum value (185.17 £+ 64.8 mg/L) was recorded at
Kail Seri, followed by Sharda (184.42 + 53.1 mg/L)
and Jander Seri (175.33 £ 60.4 mg/L), with minimum
value recorded at Shonter (172.58 + 36.8 mg/L)
(Fig. 2). DO fluctuated between 8.18 + 1.4 mg/L and
9.09 £ 0.5 mg/L with mean of 8.62 + 0.13 mg/L
(Table 1). Highest value was noted at Jander Seri (9.09
+ 0.5 mg/L) followed by Halmat (8.64 = 2.2 mg/L),
Shonter (8.58 £ 1. 5 mg/L), and Kail Seri (8.18 + 1.4
mg/L) (Fig. 1). Hardness of river water remained
between 60 mg/L and 50 mg/L averaging at 54.50 +
1.5 mg/L (Table 2). Highest hardness (60 mg/L)
recorded at Shonter, followed by 57 mg/L (Jander Seri),
55 mg/L (Taobutt), and 50.00 mg/L (Sharda) (Fig 3).
Chloride range was 6mg/L and 11 mg/L with mean
value of 8.66 + 0.88 mg/L. Highest (11 mg/L) value
was recorded at Halmat followed by 10 mg/L (Shonther)
and 9 mg/L (Jander Seri), while lowest (6 mg/L) value

Usman Ali et al.

was recorded at Tao butt and Kail Seri sites (Fig 3).
Selected sites of River Neelum showed pH range of
7.74 £ 0.2 and 7.24 + 1.6 with mean value of 7.62 +
0.08 (Table 1). Highest value 7.74 & 0.2 was at Sharda,
followed by Jander Seri (7.72 + 0.2) and Shonter (7.68
+ 0.20). Minimum pH value appeared at Kail Seri (7.24
+1.6) (Fig. 1). Nitrate concentration ranged between
3.39 mg/L to 5.52 mg/L with mean value of 4.55 £ 0.3
mg/L in selected sites of River Neelum. Highest (5.52
mg/L) concentration was noted at Kail Seri followed
by Taobutt (5.21 mg/L) and each at Sharda, Halmat,
and Jander Seri (4.40 mg/L each), whereas the minimum
(3.39 mg/L) concentration was measured at Shonter
(Fig 3). The nitrite concentration was ranged between
0.01 mg/L to 0.02 mg/L with the mean value of 0.01 £+
0.005 mg/L. Highest concentration of 0.02 mg/L was
recorded at Jander Seri followed by Taobutt and Sharda
(0.01 mg/L)) whereas minimum (0.01 mg/L) concentration
was noted at Kail Seri and Shonter (Fig 3). Sulphate
was ranged from 6 mg/L to 75 mg/L with mean value
0f40.16 + 11.0 mg/L in different sites of River Neelum.
Maximum (75 mg/L) concentration was recorded at
Kail Seri followed by Halmat and Taobutt (60 mg/L),
while minimum (6 mg/L) concentration was measured
at Jander Seri (Fig 3). COD ranged from 11 mg/L to
25 mg/L with the mean value of 16.66 + 1.9 mg/L
(Table 2). Highest (25.00 mg/L) COD recorded at
Taobutt followed by Shonter (18 mg/L) and Sharda (16
mg/L). Lowest (11.00 mg/L) value was measured at
Jander Seri (Fig 3). BOD ranged between 5 mg/L and
13 mg/L with mean value of 9 £+ 1.09 mg/L. Highest
(13 mg/L) BOD recorded at Shonter followed by 10
mg/L (Sharda and Taobutt) and 8 mg/L (Kail Seri and

Mean 7.34 8.62 132.53
SE Mean 0.08 0.13 5.91
C.V. 2.68 3.59 10.93
Minimum 7.08 8.18 112.75

66.57 178.13 12.01 7.62
2.72 2.34 1.70 0.08
10.00 3.22 34.77 2.48
57.50 172.17 7.92 7.24

Alkalinity BOD COD Chloride Hardness NHj; Nitrate Nitrite SO,
Mean 5.13 9.00 16.66 8.67 54.50 0.02 4.55 0.01 40
SE Mean 0.38 1.095 1.91 0.88 1.52 0.01 0.30 0.005 11
Min. 4.04 5.00 11.00 6.00 50.00 0.01 3.39 0.016 6
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Halmat), lowest (5 mg/L) BOD recorded as at Jander
Seri (Fig 3). Ammonia concen-tration in selected sites
of River Neelum ranged from 0 mg/L to 0.06 mg/L
with mean value of 0.01 = 0.001 mg/L. Maximum (0.06
mg/L) ammonia concentration was measured at Halmat
followed by Jander Seri (0.04 mg/L) and Taobutt (0.02
mg/L). No concentration was detected at Sharda, Kail
Seri, Shonter and Taobutt (Fig 3). Alkalinity of the river
water remained between 6.63 mol/L and 4.04 mol/L
with mean of value of 5.13 + 0.93 mol/L (Table 2).
Highest (6.63 mol/L) concentration recorded at Taobutt
followed by 5.50 mol/L (Jander Seri) and 5.46
mol/L(Kail Seri). Lowest (4.04 mol/ L) value recorded
at Shonter (Fig 3).

In selected river sites the maximum number of species
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were recorded at Saonar (8) followed by Sharda and
Taobutt (7 each), Yamgar (6) and Sangli (5), whereas
the minimum fish diversity was noted at Shonter (4)
(Table 3). Temperature showed a highly significant
(p<0.01) correlation with fish distribution in the River
Neelum (Table 4).

The effects of physicochemical properties of water on
fish diversity and distribution have been studied by
various authors (Yadav and Rajesh, 2011; Aisien ef al.,
2010; Zwieniecki and Newton, 1999; Khan and Khan,
1997; Sinha and Banerjee, 1995; Beschta ef al., 1987).
Temperature is an important indicator of fish distribution
hence it has considerable effects on fish distribution.
In current study, temperature has highly significant
(p<0.01) correlation with fish diversity and its abundance

Chemical Properties

M sharda M Kail Seri Shonter M Jander Seri Halmat Taobultt

Fig. 3. Comparison of different chemical properties of selected sites of River Neelum in the study area during

study period.
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Diptychs maculatus + + + + n i
Schizothorax plagiostomus + + + + + i
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Glyptosternum reticulatum + + + + + I
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Table 4. Correlation among different water quality
parameters of River Neelum during study period

Parameter R-Value p Value
Temperature ~ 0.93* 0.008
EC 0.67* 0.007
TDS 0.73* 0.002

* Highly significant (p<0.01)

in River Neelum. Rise in temperature resulted in increase
in the abundance of fish fauna in the river as also
reported by Zwieniecki and Newton (1999) and Beschta
et al. (1987). Mean temperature was recorded as 7.34
°C in present investigation which is favorable for survival
of coldwater fishes as compared to regional water
bodies, which have high temperatures such as River
Ganga (21 °C to 22 °C) India (Sinha and Banerjee,
1995), Kabul (20 °C) (Khan and Khan, 1997), Koshi
(17.8 °C) (Yadav and Rajesh, 2011) and Ethiope (25.5
°C) (Aisien et al., 2010). Temperature values were in
accordance to seasonal trend and may be attributed to
area’s altitudinal level (ranges from 1860 m asl to 2265
m) as gradual decline was noted towards the lower
altitude and considered as a main factor affecting fish
distribution among sites.

Mean dissolved oxygen ranged between 8.26 mg/L to
8.90 mg/L in different water sources of the study area.
Value could be compared with Ethiope River (6.85
mg/L) (Aisien et al., 2010), Kabul River (6.5 mg/L)
(Khan and Khan, 1997) and Alaro River (6.27 mg/L)
(Adedokun et al., 2008). Oxygen concentration indicated
a low level of pollution in water of the study area.
However, there was non-significant correlation of
dissolved oxygen with fish distribution, as different
sources have similar values for DO. Turbidity ranged
between 10.85 NTU and 12.01 NTU at different sites
of the study area. It increased gradually from Taobutt
(upper site) to Sharda (lower site) showing a gradual
addition of urban discharge and eroded soil. Some
tributaries, particularly Shonter, laden by heavy girt
enhanced turbidity of river water. Turbidity level in
study area was higher than Ethiope River (4.20 NTU)
(Aisien et al., 2010) and Alaro River (7.35 NTU)
(Adedokun et al., 2008). Normal range of turbidity
variations has no influence on fish rearing and
distribution in study area, though elevated turbidity can
decrease the feeding and growth rates of fishes (Mcleay
et al., 1987; Sigler et al., 1984; Gardner, 1981). Mean
pH range in different water sources of the study area
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was slightly basic (7.62 to 7.69), which was considered
good for fish growth. pH of the surface water of study
area is less than Ethiope River (5.1) (Aisien ef al.,, 2010),
and close to Koshi River (7.9), Kabul (7.4) and Alaro
(7.59), respectively (Yadav and Rajesh, 2011; Adedokun
et al., 2008; Khan and Khan, 1997).

Electrical conductivity has significant effects on fish
distribution and is important indicator of water pollution.
In present investigation, EC value was within the limit
of WHO standards for surface water. Mean EC value
ranged from 117.17 uS/cm to 132.53 pS/cm in different
water sources of the study area, which could be
comparable to the findings of Aisien et al. (2010) in
Ethiope River (801 puS/cm) and (Khan and Khan, 1997)
in Kabul River (263 puS/cm). TDS value is in permissible
limit of WHO for surface water. Mean value of total
suspended solids was ranging from 177.64 mg/L to
180.79 mg/L in the water sources of the study area
which is slightly greater than Ethiope River (110 mg/L)
(Aisien et al., 2010) and less that in Nayal River (302
mg/L) (Nair ez al., 2005). Value of TSS in current study
was found according to WHO limit for surface water
sources, however a non significant correlation was
found between fish distribution and TSS value of the
study area. Mean value for hardness ranging from 54.50
mg/L to 59.67 mg/L showing no environmental burden
in the study area, however non-significant correlation
was noted between fish distribution. Other studies
showed higher value of hardness as compared to the
study area including Alaro River (102 mg/L) (Adedokun
et al., 2008), Gallikos River (360 mg/L) (Mattas et al.,
2005) and Huluka (200 mg/L) (Awulachew et al., 2007).
Hardness of water sources of study area is according
to WHO limit for this parameter for surface water. Mean
alkalinity value ranged between 6.18 mol/L and 6.85
mol/L found according to WHO parametric limit and
it is less than the value of Kabul (119 mol/L) (Khan
and Khan, 1997) and Alaro River (111.73 mol/L)
(Adedokun et al., 2008), however non-significant effects
were noted on fish distribution.

Mean BOD value ranged from 9.00 mg/L to 10.13 mg/L
in study area. These values are higher as compared to
the finding of Aisien et al. (2010), Yadav and Rajesh
(2011) and Khan and Khan (1997) in Ethiope (6.85
mg/L), Koshi (12.7 mg/L) and Kabul (0.8 mg/L) rivers,
respectively. BOD has non-significant effects on fish
distribution in current study. Mean COD value ranged
from 16.13 mg/L to 16.16 mg/L which is comparatively
higher than BOD value, while non-significant correlation
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was noted between fish distribution and COD. Results
could be compared with COD concentration in Ethiope
River (6.05 mg/L) (Aisien et al., 2010) Koshi (11.4
mg/L) (Yadav and Rajesh, 2011) and Kabul River (23.0
mg/L) measured by Khan and Khan (1997).

Chloride concentration remained below permissible
limit of WHO for surface water. Its mean concentration
ranged from 8.66 mg/L to 9.13 mg/L in various water
sources of the study area. This indicated no pollution
burden in surface water of the study area, however non-
significant correlation was noted between chloride
concentration and fish distribution in the study area.
These findings could be compared with earlier studies
such as Yadav and Rajesh ( 2011) that is 24 mg/L in
Koshi River, Khan and Khan (1997) in Kabul (7 mg/L)
and Adedokun ef al. (2008) in Alaro River.

Ammonia was almost negligible in surface water of the
study area. Mean concentration ranged between 0.01
mg/L to 0.02 mg/L indicating decreased pollution in
water source of Neelum. As compared with other studies,
no ammonia concentration recorded by Khan and Khan
(1997) and Aisien et al. (2010); in Kabul and Ethiope
Rivers, respectively, however non-significant correlation
was noted with fish distribution in the study area. Mean
nitrate concentration ranged from 4.36 mg/L to 6.03
mg/L in different water sources of study area. Non-
significant correlation was noted between fish
distribution and nitrate. Nitrate concentration remained
according to WHO limit. Nitrite concentration was
negligible in different water sources, it ranged from
0.010 to 0.012 mg/L showing non-significant effects
on fish distribution. Decreased nitrite values are due to
lesser agricultural practice in the area. Similar results
showed by Khan and Khan (1997) for Kabul River and
Yadav and Rajesh (2011) in Koshi River, India. The
mean value of sulphate concentration in various surface
water sources in current study ranged from 33.0 mg/L
to 40.16 mg/L falling in permissible limit of WHO
standard for surface water. Sulphate has non-significant
effects on fish distribution. Value could be compared
with the findings of Aisien ez al. (2010) in Ethiope
River (5.28 mg/L), Khan and Khan (1997) in Kabul
(26 mg/L) and Mattas et al. (2005) in Gallikos River
(45.0 mg/L). There were a total of 8 species including
Oncorhynchus mykiss, Salmo trutta fario, Glyptothorax
kashmirensis, Triplophysa stoliczkai, Diptychs
maculatus, Schizothorax plagiostomus, Triplophysa
kashmirensis and Glyptosternum reticulatum recorded
in study area. Maximum species were recorded at Sonar
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River sites while minimum species were noted at
Shonter. Temperature showed a highly significant
(p<0.01) correlation with fish distribution in River
Neelum. Fish diversity varied in different study sites.

The results are in accordance to our current
understanding that AJ&K is least polluted area. This
area is characterized by relatively stable physico-
chemical features that result in stable aquatic ecosystem.
However, this scenario may not persist further in feuature
as India has started the construction of several dams on
this river in Occupied Kashmir. After their completion,
water flow will decrease, resulting in the concentration
of pollutant that may exceed WHO guidelines. This
baseline study can be used as a reference for future
exploration.
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