’ r / " -
——
= MACROBENTHIC FAUNA
- OF RIV RPEANGA
E WA ESSE bSYSTEI\/l INDICATOR
o "! '_.Nﬁ: \
| AN

—~ :
N -
' B
(A
ey CENTRAL INCAND FISHERIES

% RESEARCH INSTITUTE
* (Indian Council ofiAgricultural Researc

Barrackpore, Kolkata 700 120, West
. Bengal






MACK -_)_fN'H‘ nlC FAUNA

OF RIVER GANGA
- AN ESSENTIAL ECOSYSTEM INDICATOR

SN

Jran (RNARAM
@ (1AMRE ' /)
S5 WAL

AHIATU-D= Aawicy Afcrra! aﬂ'gﬂum GEDIE]
aRPYR, HIABIA—700120, I¥EH FITA
ICAR-Central Inland Fisheries Research Institute
Barrackpore, Kolkata - 700120, West Bengal

033—25921190/91, 25920177 (Office), 033—25920388 (Fax)
E-mail © director.cifri@icar.gov.in; director.cifri@dgmail.com
www.cifri.res.in

(150 9001:2015 Certified |nstituti"o'f.,>?N

N



: f‘): TSNS
5 MACROZBENTHIC FAUNA

- Of RWE DA\UA
53N sCATOR

MIACRO-BENTlIC FAUNA OF RIVER GANGA
- AN ESSENTIAL ECOSYSTEM INDICATOR

=
23

Authors :
B. K. Das, S. Roy, C. Johnson, D. N. Jha and M. Bhor

Published by :
B. K. Das, Director, ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata — 700120

ISSN : 0970-616X
© 2020: No part of this publication shall be reproduced without prior permission of the
publisher

Photography & Reproduction:
Sujit Chowdhury, Archisman Ray, Supriti Bayen, Subhadeep Das Gupta and Shreya Roy

Cover Design:
Shreya Roy

Printed at:
Sailee Press Pvt. Ltd., Kolkata



>

g VAT HH, mow ——

A seifyders wn Tidy sty
rfyd T
ULy vavn oy Mg W e,

@t fyrwre afe o wen fow
Rajiv Ranjan Mishra, ias

GOVERNMENT OF INDIA
DIRECTOR GENERAL

MINISTRY OF JAL SHAKTI
DEPARTMENT OF WATER R
NATIONAL MISSION FOR CLEAN GANGA

RIVER DEVELOPMENT & GANGY

FOREWORD

Benthic biodiversity reveals the ecological status of the river. Benthos is an impoctant
battom-dwelling organism of any aquatic and land ecosystem, They play a principal role in
maintaining the nutrient contents, recycling processes of the sediment and thereby increasing the
primary productivity. Benthic organisms perform the churning of the sedimemt layer, Ingestion,
andd decomposition of the decayed matter, thas enhancing the fectility of the soil. Ganga being one
of the longest flowing rivers is home to several benthic faunal diversity, including macrobenthos
like molluscs (gastropods, bivalves, and nsects) and meiobenthic fauna like (chironomid larvae,
oligochacies, and polychaetes). Thas, one needs to create awareness of the consequences of the
depletion of these organisms. [CAR- Central Inland Fisheries Research Institute in associntion
with the National Mission for Clean Ganga (NMCG), under the Nowami Gange Programme,
canducted & indepeh study along the Ganga stretch from Harshil to Frasergan) covering four stules
Unrakhard, Uttar Pradesh, Bihar, and West Bengal. “Assexsment of fish and fisheries of the Ganga
River system for developing suitable conservarion and resioration plan” is « stage where the
rescarchers had portrayed the qualitative and quantisative aspects of the benthic biodiversity
availabie at he preselected 20 sites aloag the river, Seasonal sbundance and availability along e
stretch ix exhabited by mapping based maonitoring, Knowledge sbout the organisms belps in the
culture and conservation to escalate the guality of the pristine river a3 well as ecological and

poliution berchmarking

202 g WAL FLLRRAN | appreciate the authors for their efforts o compile such information &t one place where

researchers, planners, policymskers would take forward this work, to ensure Nirmal Dharu in the

River Ganga.

Rajlv Ranjan Mishra
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FOREWORD

I'he River Ganga that originates from the Gangotel glacier in the high western Himalayas flows
down the northemn plains through five states before draining into the Bay of Bengal through
Sunderbans delia. the largest mangrove system in the world. The Ganga River busin and its
surrounding watershed spread across 11 states of India braces one of the most fertile and
denscly populated regions, The sprawling basin supports a wide variety of furming and fshing
activities making it the lifeline for millions of people.

Despite its divine heritage. the CGanga bs facing serious pollution pressures due 1o the discharge
of sewage effluents. industrial effiuvents and other pollutants owing to rapid urbamization,
industriafization and agriculturnl growth. As a result, the river water, as well as sediments, are
sullied and the macro-benthos existing in boltom stratn viz.. crustaceans, insect larvae,
molluses, annelids, oligochsctes and gastropods are also affected. The macro-benthos form an
important link in the aguatic food chain between abiotic and biotic components und are
important pollution indicators and helps in biomonitoring of the ccosystem. Besides ecological
importance, the micro-benthos wre of economic importance too

Macro-benthos are put to good use for their nutritional, medicingl and ormumentation values
To conserve this benthic biodiversity and create awareness [CAR-Central Infand Fisheries
Research Institute {CIFR1) under the project *Assessment of fish and fisheries of the Ganga
River system for developing suitable conservation and restoration plan’ of the revered
‘Namami Gange Programme” stucied the macro-benthic biediversity over the entire stretches
of river Ganga for the period from 2016 to 2019, The same has been brought out as a booklet
entitled ‘Macro Benthic Organisms of River Ganga-An Essential Ecosystem Indicator’. 1 am
sure the information gathered on macro-benthic diversity during the five yeurs study period
will be of immense belp to the students, fishenes professionals, planners and policymokers
My hearty congratulations (o the authors and the project team for the compilation of this
valuable document.

(). K, Jean)

FOREWORD







PREFACE

One of the oldest rivers flowing through the Himalayan terrain is the Ganga. The river starting from Gomukh in Uttrakhand flows
sluggishly into the Bay of Bengal through Sundarban Biosphere Reserve. In its course, it takes in a maximum amount of sediments
and provides habitat for a diverse group of benthic organisms along the river course. Macrobenthic faunal diversity of River Ganga
is one of the potential groups of an organism, which helps in the study of water and soil characteristics. The bottom-dwelling
organisms are the key indicator of ecological disturbance. Several studies had been conducted on the benthic biodiversity of river
Ganga primarily on the heavy metal and toxicity analysis. The principal components for hazardous metallic toxicity are Copper(Cu),
Cadmium(Cd), Zinc(Zn), Lead(Pb), Ferrus(Fe), and Nickel(Ni) which accumulate easily in the soft tissues of benthic organisms. A
vast population of fisher community spends their livelihood on the banks of the river, living on these benthic organisms for a
primary source of meat and other commercial activities. There can be a high risk of contamination and bioaccumulation in people
due to regular consumption leading to severe health hazards. ICAR-Central Inland Fisheries Research Institute along with the
Ministry of Jalsakti under five years project of National Mission for Clean Ganga entitled “Assessment of fish and fisheries of the
Ganga River system for developing suitable conservation and restoration plan” took the initiative to study the abundance,
distribution, and dominance pattern of different benthic associated phyla like Mollusca, Arthropoda, and Annelida. The study would
provide a gateway for understanding the ecological whereabouts of all the biotic and abiotic correlations within the river.

The present booklet is a vivid description shown on GIS-Maps based on the availability of the species during different seasons from
2017-2019. The total abundance of the species is also portrayed on the mapping platform depicting the growth and dominance
pattern of the different sedentary organisms under a particular ecological parameter during a different season. The study also
establishes the assemblage of benthic organisms along the stretch and its availability at that particular sampling site. This would help
the researchers for better planning in the ecological and addressing the pollution aspects and Ganga fishery rejuvenation in the
coming years to make a successful Nirmal Dhara of the river.
\l\
o)

Dated : (B. K. Das)
Barrackpore Director
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Summary

Ganga River comprises of an abundant faunal diversity in its ecosystem. The benthic community of the river plays an important role
in the nutrient fixation of the soil. The team for National Mission For Clean Ganga at ICAR-Central Inland Fisheries Research
Institute presents a holistic study of the benthic species observed at twenty different sampling sites along the river. The present study
conveys the seasonal abundance and availability of fifty-three different benthic species belonging to three Phyla- Mollusca,
Arthropoda, and Annelida. Phylum Mollusca comprises of two classes Gastropoda and Bivalvia or Pelecypoda, found in freshwater
and brackishwater. The maximum available freshwater gastropods are Filopaludina bengalensis, Melanoides tuberculata, Tarebia
granifera, Tarebia lineate, Gabbia orcula, Brotia costula, Lymnaea acuminate, Racesina luteola, Gyraulus convexiusculus, Physella
acuta and Assiminea francesiae. The Common Banded Pond Snail is abundantly available from middle stretch to lower stretch
copiously at Buxar, Patna, Bhagalpur, and Farakka with a maximum number of 4515 inds/m?. Melanoides tuberculata is another
abundantly found freshwater aquatic gastropod available at Farakka and Jangipur (22188 and 20339 inds/m?). Tarebia granifera is
available at Balagarh and Tribeni (1849 and 4902 inds/m?) and Brotia costula is abundant at Jangipur (1935 inds/m?). Physella acuta
is a common benthic organism found in the upper stretch of River Ganga with a maximum number of 890 inds/m?, this gastropod is
an exotic species and prefers clear and fast-flowing water for their physiological development. Assiminea francesiae is abundantly
found in the lower brackishwater region of the river i.e. mainly at Godakhali and Diamond Harbour with a maximum number of
8213 and 7921 inds/m2. Amongst the commonly parasite-infested species Lymnaea acuminate and Racesina luteola are commonly
available at Farakka and Patna (5719 and 1548 inds/m?) respectively. Gabbia orcula is another benthic gastropod found abundantly
at Farakka (47128 inds/m?).




Apart from the freshwater gastropods, brackishwater gastropods are also common at Diamond Harbour and Fraserganj. The
commonly found species belonging to Neritidae family are Vittina smithii, Neripteron violaceum, Nerita fulgurans, Nerita balteata.
Other organisms from different families like Potamidae, Melonginidae, Ancillaridae, and Nassariidae are also found along the river.
Class Bivalvia comprise of three families: Pharidae, Unioinidae, and Cyrenoidae. Novaculina gangetica is a common species of a
family — Pharidae with a maximum number collected from Kanpur (460 inds/m2). Unioinidae family comprises of the genus
Parreysia and Lamellidens which is abundantly found at Buxar (1419 inds/m?) and Narora (270 inds/m?) respectively. Phylum
Arthropoda comprises of class Insecta which consists of six groups, Odonata, Hemiptera, Ephemeroptera, Coleoptera, Trichoptera,
and Diptera within which twelve species like Anax sp., Leptophlebia sp., Heptagenia sp., Cinygma sp., etc are identified. The
maximum insect abundance is recorded at the upper stretch from Harshil to Varanasi. Dragonfly Nymph is a common insect
belonging to Aeshnidae family with a maximum abundance of 170 inds/m? at Kanpur. Leptophlebia sp., Heptagenia sp., Enallagma
sp. and Baetis sp. are commonly available at Harshil and Haridwar with a maximum abundance of 150 inds/m?. Dipteran
Chironomid larvae is one of the indicators of biological hazards which is maximumly available at Kanpur, Varanasi, and Patna
(2770, 2245, and 2451 inds/m?). Phylum Annelida is also one of the epifaunal sedentary organism which burrows through sediment
layer, agitates the soil particles for better soil respiration. Class Clitellata comprise of the oligochates and polychaetes like Tubifex
tubifex, Hirudinaria sp., Lumbriculus variegates, and Lumbricus terrestri. The maximum abundance is recorded to be Buxar,
Bhagalpur, and Farakka while for Tubifex tubifex the abundance is recorded from Tehri to Varanasi with a maximum number 320
inds/m2. This study primarily indicates the distribution pattern of the available benthic organisms along the river Ganga.
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INTRODUCTION

River Ganga rises from the melting of Gangotri glacier at Gomukh, flows through the Shivaliks and the Indo-Gangetic plain,
reaching the Sundarban-Gangetic delta. The Ganga river basin covers an area of about 8,61,404 km? flowing from north to south into
the Bay of Bengal. Considering it to be the 5™ largest river in the world, it is assumable to predict a diversified biota within the
riverine ecosystem. The macro-benthic community shows a vast range of relationship with a long time assurance with the ecological
parameters. These species contribute a major source of valued information for the study of the prey-predator relationship in the
benthic substratum. The macro-benthic community within the freshwater ecosystem helps in deriving the organic nutrients from the
dead and decayed organic matter, thus, enhancing the nutrient cycle and primary productivity helping the hierarchical stratum. Fifty-
three species have been recorded from the current study belonging to four classes namely Gastropoda, Bivalvia or Pelecypods,
Insecta and Clitellata, and seven clades comprising of freshwater and brackishwater species. The most dominant species are
Filopaludina bengalensis, Melanoides tuberculata, Tarebia granifera, and Brotia costula, Lamellidens corrianus, and Corbicula
striatella amongst freshwater gastropods and bivalves. Class Insecta comprised of six groups, Odonata, Hemiptera, Ephemeroptera,
Coleoptera, Trichoptera, and Diptera within which twelve species like Anax sp., Leptophlebia sp., Heptagenia sp., Cinygma sp., etc
are identified. Ephemeropterons and Tricopterons are regarded as pollution sensitive bioindicators, thus, these species are commonly
found in the upper stream of River Ganga. Odonata, Coleoptera, Dipteran, and Oligochaetes are more susceptible to pollution, thus,
they are abundant in the upper stream than in the lower stream. Class Clitellata belonging to phylum Annelida comprise of all the
Oligochaeta and Polychaeta. The maximum number of individuals observed during the study was at the middle and lower stretch at
Patna, Farakka, Balagarh, and Godakhali while in the upper stretch assemblage of insects and annelids were observed. Pollution
indicator species such as Tubifex worms and Chironomid larvae are also observed at Kanpur, Prayagraj, and Varanasi which helps to
determine the rate of pollutions in the water system.

This study helps in the establishment of an on-field easy identification handbook denoting the IUCN status, habitat, relative
abundance, seasonal distribution, and some facts about each species recorded during the study.




METHODS OF COLLECTION

Collection of the sample was done by Peterson Grab (1m X 1m), scooping the sediment from the bottom substratum. A mesh size of
200 um was used for the collection of gastropod and insect species, while the meiofaunal diversity was collected by a mesh size of
63 um. The samples were preserved in 4% formalin and stored in Tarson sterile sample containers. ldentification of the collected
sample was done following the identification protocol from different literary books like Rao,1989; Needham,1957; Edmondson,1959

and Adoni,1985.




SAMPLING SITES

SI No Name X (Long) Y (Lat)
1 Harsil 78.7377 31.03831
2 Tehri 78.4782 30.3753
3 Haridwar 78.16516 29.93404
4 Bijnor 78.08725 29.35895
5 Narora 78.38138 28.19678
6 Farrukhabad 79.71246 27.46263
7 Kanpur 80.33187 26.44992
8 Prayagraj 81.84631 25.4358
9 Varanasi 82.97391 25.31765

10 Buxar 83.97775 25.56471
11 Patna 85.13756 25.59409
12 Bhagalpur 86.98243 25.3478
13 Farakka 87.90896 24.80067
14 Jangipur 88.10301 24.45265
15 Berhampore 88.26793 24.09883
16 Balagarh 88.46461 23.11886
17 Tribeni 88.4025 22.98671
18 Godakhali 88.14256 22.39321
19 Diamond Harbour 88.20229 22.19873
20 Fraserganj 88.25829 21.58249







Phylum : Mollusca
Class : Gastropoda
Freshwater Species




Distribution of Filopaludina bengalensis

2 30°E

SronN

g

W00

. bie

| Ganga Basin
0 255 570 1140
.

R
——t—t
Kilometers

—t
‘ LU | £S°00°E
-

3 !
1 7

Common Name : Common Banded Pond Snail

|x/"’l

2017 19 20

- .
i 2 0 l:;/ﬁ'u/ SO0kms
. j

Unit - individuals/m




Common Name : Common Snail

Distribution of Idiopoma dissimilis
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Distribution of Mekongia crassa
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Distribution of Melanoides tuberculata
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Common Name : Quilted Melania

TAXONOMIC CLASSIFICATION

Distribution of Tarebia granifera
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Distribution of Tarebia lineata
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Distribution of Gabbia orcula
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Distribution of Pila globosa
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Distribution of Brotia costula
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Common Name : Melantho Snail

Distribution of L
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Common Name : Radicine Snails

Distribution of Racesina luteola

82°30°0°F.

2017

2 1,000
kms

11
\ 1
,M’NM\

SO00N

,1 {

WOE

Legend
2019

B 2o
2017

1,200 20 125
Unit - individuals/'m

I00NTN

IPONUN




Common Name : Ram’s Horn Snail

TAXONOMIC CLASSIFICATION

Distribution of Gyraulus convexiusculus
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Distribution of Gyraulus parvus
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Common Name : Ram’s Horn Snail

Distribution of Indoplanorbis exustus
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Common Name : Bladder Snail

Distribution of Physella acuta
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Common Name : Dun Sentinel

Distribution of Assiminae francesiae
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Phylum : Mollusca
Class : Gastropoda
Brackishwater Species




TAXONOMIC CLASSIFICATION
]
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IDENTIFYING FEATURES:

The shell is thick with prominent whorls. There are
circular striations on each whorl. The thick outer lip is
protruding outwardly. The operculum is broad and
expanded with flaring red inner surface. The top of the
shell is blunt with dull coloration on the outer surface .
HABITAT : Brackishwater / Marine

IUCN : Not Evaluated
RELATIVE ABUNDANCE
DISTRIBUTION :

It is commonly found in Fraserganj. The maximum
abundance is 0.140% for 2018-2019. The species is wildly
available during pre-monsoon and post-monsoon period
with an abundance of 0.04%.

AND  SEASONAL

Distribution of Cerithidea obtusa
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Distribution of Pirenella cingulata
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IDENTIFYING FEATURES: e it 8 20
This organism belonging Potamidae is a small and
granulated mollusc. The shell is thick and operculum is bk

flowery. The colour of the shell is black with distinct
spire of nodules on the shell.

HABITAT : Brackishwater / Marine

IUCN : Not Evaluated

RELATIVE ABUNDANCE AND SEASONAL
DISTRIBUTION :

This is a common marine species along the southern
coast of river Ganga recording an abundance of 0.98%
during post-monsoon period. The abundance for each
year. is 0.16%.
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Distribution of Telescopium telescopium
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IDENTIFYING FEATURES: 5 Y S b Lo ’
The shell is broad and large in shape, like cork screw L + =tk £
shape which gently glides down in the shape of a cone.
There are spirally coiled ridges along the whole body of 18] B
the outer shell. Uniform dark brown to light brown s 2019
colouration. y ; © o (! 2018
HABITAT : Brackishwater / Marine o 25|"", e ;Pa\l-.\lum Unit - individuals/m”

IUCN : Least Concern
DISTRIBUTION :

Telescopium telescopium represents a total abundance of
0.1%. The species is found throughout the year in
muddy soils of the marshy places. It is mostly found in
the both in pre-monsoon and post-monsoon. Euryhaline
species found in the creeks and crevices of estuarine
zone.




Distribution of Vittina smithii
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IDENTIFYING FEATURES:

Shell is tough and coiled with an unsharpened peak. Legend
There are 5 whorls which are progressively increasing ®  Unavallable _ Ganga Basin
from coiled structure till the last whorl being the largest. » Legend
Collumellar region have 13-15 serrations like teeth. ~ I 2018 P

g o . - 110 Monsona
Black colouration, with patches of light yellowish 0 125 250 7 S00kms . SO, e

patches on the surface.

HABITAT : Brackishwater / Marine

IUCN : Least Concern

RELATIVE ABUNDANCE AND SEASONAL
DISTRIBUTION :

The gastropod is found in brackishwater zone. The
relative abundance of the species is 0.1% at Diamond
Harbour, mostly during monsoon and post-monsoon.




Distribution of Neripteron violaceum
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IDENTIFYING FEATURES:

19

0 250 Sob 1,000
N M akms

The shell is like a cusp shaped with a broad aperture. 7 i

Peristracum is yellowish brown in colour. Presence of two A l'::";: —_—

whorls while the apical top is twisted inward with a slight Ao ® s

protrusion. Colour of the shell is dark brown with g Pre-monsoon . s

horizontal black dotted striations on the last whorl. 0 125,28 o0k e ; 2
. . v e = e ost-Monsoon  Unit - individuals/

HABITAT : Brackishwater / Marine e . s i

IUCN : Not Evaluated

DISTRIBUTION :

This organism belongs to Neritidae family, collected from
Diamond Harbour. The total abundance along the stretch
is 0.78% while maximum abundance recorded at
Diamond Harbour (0.36%) during pre-monsoon 2018.




Distribution of Nerita fulgurans
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IDENTIFYING FEATURES:

g

The size of the shell is % to 1 inch. The edge of the shell is

rough and uneven. The shell is concentric at the centre. Lc:m?'..mu.w [ | Ganga Basin
The collumelar region is white with yellowish tinge. The SER o Available "
shell is brown with thick striations of white and black - l s> o a2
lightening marks on the dorsal side of the shell. rd p PréMonsoon

b
Unit - individualvm® Post-Monsoon

HABITAT : Brackishwater / Marine
IUCN : Not Evaluated
DISTRIBUTION :

An abundance of 0.06% is found in the estuarine waters of
Fraserganj during pre-monsoon and post-monsoon. High
salinity is one of the influencing factor for the availability
of this species along the southern coastal region of Ganga.




IDENTIFYING FEATURES:

The shell is medium in size with radial strips running from top
to the end of the outer lip of columellar region. Fully grown
specimens have prominent spiral threads with finer structures.
Parital wall is yellowish on the outer side and white on the
inner columelar side. The colour may vary from jet black to
grey.

HABITAT : Brackishwater / Marine
IUCN : Not Evaluated

RELATIVE ABUNDANCE
DISTRIBUTION :

A total abundance of 0.28% is recorded amongst the total
population. This organism is also found in the less salinity
zone. The species is most dominant at Fraserganj (0.26%),
during pre-monsoon.

AND SEASONAL

Distribution of Nerita balteata
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Distribution of Volegalea cochlidium
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IDENTIFYING FEATURES: " — 4koms 20
Shell is broad and elongated, with distinct curve on the
shoulder depicting a particular characteristics of Ligend

Melonginidae family. The body is fusiform with wide
columella. The edge of the sutures is protruding. The ©
colour of the shell is white and calcified with patches of 0 125 @8 sookms :
brownish flame like display. -

IUCN : Not Evaluated

RELATIVE ABUNDANCE AND SEASONAL
DISTRIBUTION :

This organism found in brackishwater at Fraserganj with

an abundance of 1.20% during pre-monsoon and post-
monsoon.
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Distribution of Ancilla ampla
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IDENTIFYING FEATURES:
This gastropod is elongated with a wide aperture. The

Legend
apex is pointed and round. The whorls are not prominent. ®  Unavailable
The bottom structure of the shell is V-shaped. The shell 0 43 ¢ Available [ Ganga Basin
colour is white with striations on the edge of the o~ l 2019 Legend
columellar region. n
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HABITAT : Brackishwater / Marine
IUCN : Not Evaluated

DISTRIBUTION :

Ancilla ampla is one of the marine species recorded at the
mouth of river Ganga. Not much abundance is observed
apart from availability at Fraserganj (0.02%) during the
monsoon season.




Distribution of Nassarius stolatus
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IDENTIFYING FEATURES:
The summit of the shell is oval and pointed. The spire i
forms 6-7 smooth convex whorls. The colour of the shell ' —
is violaceous white. Dark red bordered suture and broad o l 2018
86

bands of dark brown running spirally along the shell.
HABITAT : Brackishwater / Marine

IUCN : Not Evaluated

RELATIVE ABUNDANCE AND SEASONAL
DISTRIBUTION :

A total abundance of 0.08% is recorded from 2018-2019.
Both the year showed dominance of this species during
post-monsoon with an abundance of 0.06% and 0.04%.

B Post-Mossoon  Unit - individualy/nf




Fomeran 3
L

IDENTIFYING FEATURES:

The shell has a pointed apical ridge, with 6-7 whorls. The
shell is thick and hard with teethed outer lips. There are
fine lines running from top to bottom of each whorl. The
colour is slightly yellowish with dark brown and black
patches.

HABITAT : Brackishwater / Marine
IUCN : Not Evaluated

RELATIVE ABUNDANCE AND
DISTRIBUTION :

Nassarius foveolatus is one of the commonly available
species in the estuarine zone. The species has been
recorded from Fraserganj with a relative abundance of
0.05% during post-monsoon.

SEASONAL

Distribution of Nassarius foveolatus
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Phylum : Mollusca
Lpe Class : Bivalvia

e Freshwater Species




Distribution of Novaculina gangetica
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 Common Name : Razor Clam ;
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IDENTIFYING FEATURES: % \\" ?"‘"f, -
The shell is elongated and dorsoventrally flattened. L = L [0 250 so0 1000
Discoidal foot which helps locomotion. Shell is thin or 0 m‘axs ] : =
moderately thick. The hinge is not situated at the centre. a "J ,
The colour of the shell is yellowish brown. e ‘g“’
HABITAT : Freshwater g = — g
IUCN : Least Concern y m N B »:oc-mcsiosn 230 217
RELATIVE ABUNDANCE AND SEASONAL I o P Mowsoon  Unit - individualynf

DISTRIBUTION :
A total abundance of 0.70% is the available along the river KNOWLEDGE GAINING FACTS
Ganga. The maximum number is available at Kanpur
(0.214%) during pre-monsoon. This bivalve is common
along the upper stretch from Bijnor to Varanasi, whereas
lower stretch records is maximum abundance at Tribeni
(0.16%) during pre-monsoon.




| TAXONOMIC CLASSIFICATION

IDENTIFYING FEATURES:

The shell is elongated and dorsoventrally flattened. The
cardinal teeth is broad. Umbo is strong and extended
outward. The colour of the shell is greenish yellow.
HABITAT : Freshwater

IUCN : Least Concern

RELATIVE ABUNDANCE AND SEASONAL
DISTRIBUTION :

The total abundance of 2.66% is estimated from the
stretch. The maximum abundance is found at Kanpur
(0.34%) during winter in 2018. The minimum abundance
is observed at Bhagalpur and Jangipur 0.04% and 0.06%
during pre-monsoon and post-monsoon respectively .

Distribution of Parreysia favidens
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TAXONOMIC CLASSIFICATION
l

IDENTIFYING FEATURES:

Shell is thick and elliptical structure. The umbo is distinct
with zig-zag gradual striations ascending from umbo to
bottom. The anterior portion is rounded while the posterior
is pointed. The shell is brownish green in colour.
HABITAT : Freshwater

IUCN : Least Concern
RELATIVE ABUNDANCE
DISTRIBUTION :

It is commonly available species in upper stretches of
Ganga with 0.72% of faunal abundance. The maximum
abundance is found at Kanpur and Narora with a
percentage of 0.27 and 0.28 respectively. The minimum
abundance is found at Haridwar (0.01%) during winter.

AND  SEASONAL

Distribution of Parreysia corrugata
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2571 59°N

| TAXONOMIC CLASSIFICATION
|

IDENTIFYING FEATURES:

Rhomboidal in shape with tapered end at both the edges.
Prominent lines running from left to right horizontally.
Presence of granulated ridges along the extreme end. The
shell is greenish brown in colour.
HABITAT : Freshwater

IUCN : Least Concern

RELATIVE ABUNDANCE AND
DISTRIBUTION :

The total abundance is 0.60% prevailing during pre-
monsoon, monsoon and post-monsoon. The maximum
abundance was recorded at Farakka (0.4%) during post-
monsoon while the minimum is recorded at Buxar
(0.02%) during monsoon.

SEASONAL

Distribution of Parreysia occata
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TAXONOMIC CLASSIFICATION

IDENTIFYING FEATURES:

Shell is thick and ovoid in shape. Anteriorly tapped and
the posterior is orbital. Umbo is neither flattened nor
pointed. The colour of the shell is dark brown.

HABITAT : Freshwater

IUCN : Least Concern
RELATIVE ABUNDANCE
DISTRIBUTION :

A total abundance of 0.31% is found along Patna and
Bhagalpur during pre-monsoon, monsoon and post-
monsoon. The maximum abundance is recorded along
Patna during post-monsoon with an abundance of 0.21%.

AND  SEASONAL

Distribution of Parreysia shurtleffiana
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Distribution of Lamellidens margjnalls
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IDENTIFYING FEATURES: R
The shell is oval in shape with distinct Y’ between the two E o
valves. The umbo is not significant. Colour of the shell is dark O %17
brtc])_\'/[vn. The internal face of the shell is iridescent and pearly 0 125 2% 500kms B ressone  Unit o PR
white. As e
HABITAT : Freshwater
IUCN : Least Concern KNOWLEDGE GAINING FACTS

RELATIVE ABUNDANCE AND SEASONAL
DISTRIBUTION :

The maximum abundance is 0.08% found along the river. The
specimens was found during pre-monsoon only at Patna.




Distribution of Lamellidens corrianus
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000N

IDENTIFYING FEATURES:

Oval structured valves. The umbo is indistinct with small
sharp hinge teeth. The inside of the shell is bright and
shiny with distinct occipital groves. sy o PO
HABITAT : Freshwater T
IUCN : Least Concern

RELATIVE ABUNDANCE AND SEASONAL
iy N W . . KNOWLEDGE GAINING FACTS
It is a commonly available species along the river from
Bijnor to Farakka, with a relative abundance of 0.49%.
The maximum abundance recorded from Farakka (0.12%)
during post-monsoon. Prayagraj recorded the minimum
abundance of 0.002% during pre-monsoon and post-
monsoon.
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Distribution of Corbicula striatella
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IDENTIFYING FEATURES: é ;
Thick calcified valves with triangular oval shape. The umbo is = =
prominent and elevated while the dorsal margin is arched.
Presence of horizontal striations on shell. The colour of the shell
is bright yellowish green with bluish coloured umbo. uxendm” P
HABITAT : Freshwater m 1y g '8
IUCN : Least Concern 1,200 20 125,29  sookns | [ el 500
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RELATIVE ABUNDANCE AND SEASONAL : - : e
DISTRIBUTION :
Total abundance of 2.16% is recorded from Bijnor to Farakka. KNOWLEDGE GAINING FACTS

The highest abundance is recorded from Buxar (0.90%) during
winter. Patna recorded second highest abundance (0.36%) during
monsoon and post-monsoon. The least abundance is recorded at
Farukhabad (0.04%) during pre-monsoon and post-monsoon.
Due to reduced salinity, 43 inds/m? are recorded at Diamond
Harbour during monsoon in 2018.




Phylum : Arthropoda
Class : Insecta
Freshwater Species




Distribution of Anax
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Distribution of Enallagma sp
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Distribution of Notonecta sp
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Distribution of Caenis sp
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Distribution of Leptophlebia sp
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Distribution of Heptagenia sp
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Distribution of Cinygma
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Distribution of Baetis sp
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Distribution of Psephenus
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Distribution of Rhyacophila
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Distribution of Chironomus
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Phylum : Annelida
Class : Clitellata
Freshwater Species




Distribution of Hirudinaria
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Distribution of Tubifex tubifex




Distribution of Lumbriculus variegatus
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Distribution of Lumbricus terrestris
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Distribution of Polychaete
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Sampling Activities
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