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ABSTRACT

Fish diversity depends both on various physicochemical parameters and the biological components of the riverine
ecosystem. During the study period from January 2017 to December 2019 the highest fish diversity and density were observed
in post-monsoon and lowest in pre-monsoon season in the Kangsabati River, Purulia District of West Bengal. Twenty five fish
species, associated with 19 genera, 10 families and 5 orders have been identified. It was recorded that the Cyprinidae was the

predominant family, which represented 56% of the entire fish catch.
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Introduction

In aquatic ecosystem, the water serves as the
lifeline for all the aquatic organisms?'. The fishes are
considered as indicator species to check the aquatic
health (Physiochemical property of water) of a particular
aquatic ecosystem'3. Over the past few decades,
changes in ecological and environmental conditions show
a negative impact on river diversity. Many fish species
have become endangered®'!. For that reason, the
conservation of river fish diversity has become more
essential and gets the maximum priority?3. There was no
previous record regarding the icthyofaunal diversity of river
Kangsabati in Purulia district. For this study, several
attempts were made to collect, classify and identify fish
of river Kangsabati to document the fish diversity,
abundance and richness concerning different water
parameters viz. Temperature, Conductivity, Transparency,
dissolved oxygen, pH, salinity, conductivity and
zooplankton density, efc*8911,

Study Area:

The River Kangsabati is also known as the ‘Kasai
/ Kansai’ originates at Jabor Pahar (Gayalikocha,

23°16'49"N 86°08°23"E) from the Chhota Nagpur plateau
in Purulia district, state of West Bengal, India.

Materials and Methods

During the survey period, sampling was done
bimonthly viz. pre-monsoon (March—May), monsoon
(June—September), and post-monsoon (October—
November) and, winter (December—February). The average
annual ‘species-wise fish’ catch value was determined
by adding the bimonthly average value for each season8.
From each site (sub site) data were collected regarding
fish fauna and physicochemical parameters of river water
(Table-5). Fishes were collected from each sampling
station and different fishing gears viz. scoop net, drag
net, cast net, gill net, hooks and lines were used for
sampling®. The fish samples were photographed
immediately before release them into the river at same
place. Only few ‘indicative specimens’ from captured
fishes were fixed in 8% formalin solution for further
identification®. The fish specimens were identified with
the help of key'®1925 The zooplankton was identified
(Rotifera, Cladocera, Copepoda, Protozoa) with the help
of a microscope and compared with the identification
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TABLE-1. ‘Sampling sites and their physical attributes parameters at Kangsabati River, Purulia district’.

S. No. Sampling sites Position Land use patterns Distance (Km.)
Site | Haranama river bank 23°18’39"N Rural, Agriculture 21.39
86°17'57"E
Site Il Anai river bank 23°16'20"N Rural, Agriculture, 21.72
86°26’36"E domestic sewage
Site Il Kaira/Bansa bridge 23°1017"N Rural, Agriculture, domestic
86°36'6"E sewage, temple in the river 26.85
bank, sand mining. 104.75
Site IV Pairachali bridge 23°4'52"N Rural, Agriculture, domestic
86°42'32"E sewage, temple in the river 19.83
bank, sand mining.
Site V Darasol river bank 23°02'29"N Rural, Agriculture 14.96
86°43'22"E
3 As per IUCN Red list 80% of the fish species of
keys®.

Fish diversity index (relative abundance, Species
Richness, Shannon-wiener index, Evenness index,
Simpson’s dominance index), the Pearson Correlation
matrix (r) between the physicochemical parameter and
icthyofaunal diversity was done using Stat Plus
software'? to observe the correlation among them.

Result

During the study period a total of 1655 fishes were
recorded. According to the record (Table-2) fish specimens
were distributed in 19 genera, 10 families and 5 orders.
The statistical analysis shows that order Cyprinifomes
(60%) was highestin value, where-as Perciformes (24%)
and Siluriformes (8%) subsequently occupy the next
position (Table-2). Most of the individual fish species of
the river showed the relatively rare abundance distribution,
but nine species among them showed good relative
abundance viz., Puntius ticto (15.4%), Amblypharyngodon
mola (15.34%), Osteobrama cotio cotio (12.99%),
Salmophasia bacaila (12.8%), P. sophore (8.58%),
Mystus tengara (4.71%), Chanda nama (4.59%), Labeo
bata (4.47%), C. ranga (3.26%) were recorded at all the
sites. It was also observed that the family Cyprinidae
(56%) was very common and dominant, followed by
Ambassidae and Osphronemidae of the total fish catch.

According to the trophic utilization by fishes,
herbivores (56%) showed the highest number followed
by omnivores (32%) and carnivores (12%). The present
study did not record any exotic species in entire stretch.

Kangsabati River belong to least concern category?*, while
12% is noted as near threaten. The Shannon-wiener index
(H’) within the 5 sites of the river varied from 2.52-2.62;
Evenness index (J) varied from 0.44-0.45; Simpson’s
dominance index (D) varied from 0.09-0.10; Simpson’s
diversity index (1-D) varied from 0.9-0.91 (Table 3).

Table 2. IUCN Red list- DD: Data Deficient, LC:
Least Concern, VU: Vulnerable, NE: Not Evaluated, EN:
Endangered, NT: Near Threatened; Population Trend- DE:
Decreasing, UN: Unknown, ST: Stable; HEV: Herbivore,
OMV: Omnivore, CAV: Carnivore.

Pearson’s r correlation between different
parameters (Biotic and abiotic factors) is presented in
(Table-4). To analyse the outcome of the Pearson’s r
correlation, it was clear that they were either positively or
negatively correlated between them. A strong and
significant correlation was reported among the
concentration of Dissolved Oxygen and the zooplankton
density (r = 0.592, p < 0.05), a very strong positive
significant correlation (r =0.747, p < 0.05) was observed
between the zooplankton density and the level of pH.
And two more relations were reported very significant,
which were Salinity and the zooplankton density (r =
0.681, p < 0.05), the zooplankton density and Species
Richness of fishes (r=0.666, p <0.05). The other Positive
correlations were also found between pH level Dissolved
Oxygen (r = 0.974) along the river'®.

On the other hand, significant negative correlations
were found between the Transparency and Water
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TABLE-3 : ‘Diversity index of fish assemblages among the five different sampling stations of Kangsabati
River, Purulia district during the study period’.

Site Species Shannon- Evenness Simpson’s Simpson’s
Richness wiener index index dominance diversity

(D) (H) )] index (D) index (1-D)

I 1.30 2.67 0.45 0.09 0.91

I 1.31 2.65 0.45 0.09 0.91

1l 1.31 2.60 0.45 0.09 0.91

v 1.36 2.55 0.44 0.10 0.9

\" 1.40 2.52 0.44 0.10 0.9

Total 0.61 261 0.35 0.09 0.91

Temperature (r=-0.861, p <0.05), level of Conductivity
(r=-0.881, p <0.05), Total Dissolved Solid and Water
Temperature (r = - 0.878, p < 0.05)'6, the zooplankton
density and Water Temperature (r = - 0.794, p < 0.05),
between the Species Richness of fishes and Conductivity

(r =-0.944, p < 0.05), the Species Richness of fishes
and Water Temperature (r =- 0.958, p < 0.05). Negative
correlations were also found between the Dissolved
Oxygen and the Water Temperature (r = - 0.932). The
Correlation between water parameters and biotic factor

TABLE-4 : ‘Pearson’s r correlation matrix between abiotic and biotic parameters at Kangsabati River,
Purulia district during the study period’.

WT DO PH TRA CON TDS SAL D SR
WT 1.000
DO -0.932 1.000
PH -0.958 0.974 1.000
TRA -0.861* 0.986 0.935 1.000
CON 0.974 -0.934 -0.912 -0.881* 1.000
TDS -0.878* 0.985 0.921 0.992 -0.916 1.000
SAL -0.984 0.941* 0.928 0.885* -0.998 0.916 1.000
D -0.794* 0.592* 0.747* 0.466 -0.649* 0450 | 0.681* 1.000
SR -0.958* 0.995 0.990 0.967 -0.944* 0.965 | 0.954 0.666* | 1.000

* represent the level of significance 0.05 (p < 0.05).




325

Studies on fish diversity concerning Hydro-ecology of Kangsabasti river in Purulia district, West Bengal, India

", Ajenb Jayem Jo spiepuels :qy LS ‘10113 plepuels 3§ :puabaT

VN 9Z'8¢% 2.6 92'82¥29. 69'8EF188 10°'ZF¥8201 @ (/pu1) Aysuap uopjue|dooz
G0.p 20'0¥220 ¥0'0F ¥2'0 20'0¥62°0 10'0¥S20 s (3dd) Anuijes
00% P vZTFLOLLL 90'LF¥ €26 ZLZFLE6EL 8£Z¥IT VTl sal (1/6w) p1jog paajossiq [ejoL
0051-02 G6'CTF YETYT 69'2¥29'Z8) oF'€¥91°282 VeV FLYLGT NOD (woy g1) Ayanonpuod
09-0€ < Sl LIS 60°CF LV'62 veLF VLT €T LFY 95 Vil (wo) Aouaisedsuesy
6-G9 60%2°L 90°0%1'8 ¥1°0¥8'9 80°0%8°L Hd Hd
G.Al< 81°0FL'G ¥2'0¥9'8 LL0¥9L 9€'0¥8'9 oa (1/6w) uabAxQ panjossiq
ze-0g 9’ 0F €87 91'0¥¥2'82 8/°0%8°0€ 62079181 1M (Do) @anjesodwia) sajep
(AoN—320) (ydeg-aunr) (Rep—trep) (ge4—02q)
adls UOOSUO|\-)SOd UOOSUO|A\| UOOSUO|\I-2.d J9JUIM si9joweled

6102 Joquiadaq 03 L0z Asenuer
woJj 3ou3sIp elnind 4aAry neqesbuey ayj Buoje seys pajosjas ul sisjaweled |esiway2091sAyd 1ajem Jo (IS F uesy) sanjeA ues|y, : G-379V.L



326 Manab Kumar Saha

SNLRSR( Steseg

RIRSUR) SIS AT

Siluriform

Bfe[estfo)

RJRIISE] LST[O))

SLINIS SN1QO50SS0[6)

B'JB'JOIIlld etuety;)

euretrepuety;)

eSURIEPURT])

efet sydojoN

eajuns sayyrfeydasoprday

Osteoglossiformes Perciformes

e[reaeqerseydonreg

SIITOTIUOI snnung

Q.IOI](IOS snnundg

o) sInung

0103 01J03 BWILIQO)S ()

RJIT0I 02qe T

Distribution of different fish Order and Species

eJeq 02qeT

nseq[ed 0aqe

Cyprinifomes

STILIUE SIS

oLRI0TIR(]

OLI2ARP OTUR(]

R[RBLIUSOUTLII,)

: ‘Relative Abundance (RA) of fish species habit in Kangsabati River of Purulia district during the study period’.

e[jed eple))

Fig. 1

ejow uoposuiryd{quiy

|11llll11||lllllllillll;

E[IITEI TOPOJURURY

I T T

T
T a0 O 0w v T+ A
b | =
(V) 2ouepunqy aAney

T T T T

Beloniformes

18
(&
0



Studies on fish diversity concerning Hydro-ecology of Kangsabasti river in Purulia district, West Bengal, India 327

(zooplankton/fish population) during the study period
shows at a glance in (Table-6).

Discussion

Studies of ecological diversity are essential to
understand the species richness or taxonomic diversity,
community structure, species assemblages in a given
area, to understand the environmental conditions?2.
According to the observation, water quality shows the
majority, of the components, were within the range. That
can create a sustainable and favourable environment for
the growth and propagation of icthyofaunal diversity.
Although, the fish diversity and abundance was high in
the upstream segment but progressive decline in the lower
part of the Kangsabati River (Site IV: Pairachali bridge &
Site V: Darasol river bank). But according to the local
fishermen ‘two to three decades ago there was huge fish
diversity in this area of the river. This arises a question,
why it is so? The water of these two sites carried high
quantity of Total Dissolved Solid and level of Conductivity
compared to upstream (site I, Il and Ill). The two sites
accumulate runoff from upriver, which increases the
sediment loads and organic matter from the nearby
agricultural wastes, domestic pollutant, burning ghat
effluents, dumped solid wastes, during monsoon and post-
monsoon period, domestic sewage etc?'0. It was also
noted that during the study period the extensive sand
mining, siltation on the river bed has a strong negative
impact on icthyofaunal diversity. So, the answer is -
Global climate change, pollution, soil erosion, overfishing
and other anthropogenic activities are common factors
and threats to fish biodiversity.

Conclusion

Fish is an economical source of protein and an
important cash crop in West Bengal. Thus, the demands
of fish cross the carrying capacity (K) of the aquatic
system. Subsequently, the lotic ecosystems are under
constant pressure. According to the observation during
the study period, the following steps are recommended
for the restoration of declining fish diversity in the
Kansabati River : (i) To control and manage the use of
chemical fertilizers and harmful pesticides’ in riverside
agricultural activities (ii) water quality parameters should

TABLE-6: ‘Correlation between water parameters
and biotic factor (zooplankton/ fish population)
during study period’.

Parameters Zoopla- Fish

nkton [population
Water WT | -0.794* -0.958*
Temperature (°C)

Dissolved Oxygen | DO | 0.592* 0.995

(mg/L)

pH PH 0.747* 0.990
Transparency TRA | 0.466 0.967
(cm)

Conductivity CON | -0.649* -0.944*
(iS/cm)

Total Dissolved TDS | 0450 0.965
Solid (mg/L)

Salinity (ppt) SAL | 0.681* 0.954
zooplankton D - 0.666*
density (ind/L)

be monitored regularly (iii) strictly prevent the
deforestation surrounding the river bank (iv) Harvesting of
fingerling/fry should stop (v) strictly ban the harvesting of
mature female fishes in breeding seasons (vi) selective
area (high anthropogenic stress) of the river should be
declared as an aquatic sanctuary. Last but not the least,
organize the maximum number of community awareness
programs among the riverside common people for active
participation in the conservation strategies and therefore
ensure the sustainable ecological balance of the River.
The work will provide a platform for the future researcher,
to make a sustainable conservation plan for this region.
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