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INTRODUCTION

Brief History

The establishment of National Research
Centre on Coldwater Fisherics was
approved and sanctioned in 1986 as a new
scheme in Seventh Five Year Plan under
the reorganisation of Fisheries Research
Institutes in the country by the Indian
Council of Agricultural Rescarch. The
centre having its origin in Central Inland
Fisheries Research Institutc established at
Srinagar (Kashmir) was later shifted and
merged with NRC on Coldwater Fisheries,
which started functioning with its location
at Haldwani in April, 1988. The main
objectives were to conduct investigations
for a proper appraisal of coldwater fishery
resources of the country to evolve suitable
methods to propogate techno-economically
viable coldwater fish species and to enhance
fish production in coldwater zones of the
Himalaya and Deccan Plateau. While
fulfilling the above objectives, the Institute
directed its research cfforts towards
understanding the trophic structure and
functions vis-g-vis fishery potentials of both
riverineand lacustrine systems in himalayan
uplands. Morcover, for the rescarch and
development in the national perspective,
due emphasis was given to standardize

Himalayas. NRCCWF has two research
stations, one at Champawat and the otherat
Bhimtal wliich provide further support in
implementation of its mandate by carrying
out research activities specific to theiragro-
climatic zones.

Mandate

The objectives of the NRC on
Coldwater Fisheries are;

To explore and assess the coldwater
fishery resources in upland areas and
to develop strategies for their
conscrvation and management;

To conduct rescarch leading to
development of techno economically
viable and sustainable culture systems
forindigenous and exotic fish species
in upland areas; and

To undertake transfer of technology
through training, cducation and
extension programmes and to provide
institutional consultancy services for
the development of coldwater
aquaculture in the country.

package of practices for mass scale sced Organisational set-up



aspects, conservation of coldwater fishes in
himalayan uplands alongwith
environmental monitoring. The Bhimtal
Research Centre strives to develop
methodologies for mass scale production
of healthy. stocking material of golden
mahseer under controlled conditions for
replenishing depleted mahseer waters and
to augment fish production of this native
species in lacustrine and riverine systems.
To enhance the existing rearing space for
the juveniles of coldwater species, more
nursery and rearing troughs have been
installed in the farm complex, The said
Centre has been equipped with adequate
laboratory and library facilities. A
nutritional lab has also been sct-up at
Bhimtal under ICAR Adhoc Scheme for
monitoring nutritional requirements of
coldwater fishes. The investigations being
carried out at Haldwani aimed at to raisc
healthy stocking material and brood stock
of golden mahseerunder pond environment,
which still is a major constraint in its
farming. At Haldwani, a library having
upto date literature, reference books,
Foreign and Indian joumals on coldwater
fisheries has been established to cope up
with the research needs of scientific and
technical staff of the Institute. The Institute
also has initiated investigations to raise
brood stock of exotic trouts alongwith
indigenous Schizothoracids at Chirapani

[ B o L] 1 . -~ -~

Staff Position

The overall staff position as on 31st March,
1994 is given below.

S No. Category Posts Staffin  posts
of posts sanctio-  position  vacant
! ned
1. Research 01 - 01
Management
{Project Director)
2. Scientihc 15 07 08
3. Technical 05 04 01
4.  Administrative 07 05 - 02
5. Awxiliory 02 02 -
6.  Supporting 13 13 -
TOTAL: 43 3l 12
Finance

The provision of allocation of funds
and expenditure of NRC on Coldwater
Fisheries during the year 1993-94 js as
under:

(Rs. in lukhs)
Plan/ Allocation Actual
Non-Plan RIE/93-94 expenditure
199394
Dlisen A At e



Important achievements

Culture of golden mahseer

In a significant breakthrough achieved
at the Bhimtal unit of NRC on Coldwater
Fisheries, a technology was standardized
for intensive raising of stocking material of
golden mahseer (Tor putitora). The
technology comprised facilities of flow-
through system in each rearing unit and air-
water lift acration system. The hatchery
unit for production of stocking material
indicates that species is amenable for egg-
taking from wild spawners and nursery
rearing. A record survival of 92.0% from
fertilized eggs to swim-up fry and 95.0%
upto advance fry stages has been achieved.
This has opened possiblities of raising
mahseer seed on large scale to replenish
depleted mahseer waters for the
enhancement of fish stocks in himalayan
regions,

Under management/ conservation
programme, various streams, lakes in
Kumaon region have been stocked with
mahseerseed to repropagate thisendangered
fish. In addition, mahseer seed has been
distributed to UP Fisheries Department,
Fisheries Division, G.B. Pant University of
Agriculture and Technology, Pantnagar
(Nainital,UP) and private fish farmers in
Nainital district.

For the first time, attempts have been
made to culture this fish in pond

environment w1th the objectives to rzuse
hanlilie, ném 1. 1 e O£

encouraging results have so far been
obtained. This methodology augments seed
production and culture of this species in
captivity and ensures effective utilization
of coldwater ecosystems for increasing fish
biomass per unit water area.

Trout culture

Efforts on scientific lines have been
made to establish and raise brood stock of
brown (Salmo trutta fario) and rainbow
trout (Onchorynchus mykiss) at Chirapani
fish farm in Pithoragarth district.

Coldwater fishery resources

Two freshwater lakes in Kumaon
himalayan region have been bio-
limnologically investigated to assess their
nutrient status and fishery potentials, The
study was mainly aimed to enhance fish
production and to provide a model for
developing similar mountain lakes in
himalayan belt. Expetimental fishing with
standard gill nets was conducted
periodically to assess the production of
these ecosystems and under the programme
envisaged for management, seed of golden
mahseerproduced at Bhimtal hatchary were
stocked in these systems.

Transfer of technology

Technical assistance rendered to
different states and other fishery agencies
in India for site selection, layout plan and
construction of coldwater fish hatcheries,
farms etc.




GENERAL INFORMATION

Library and documentation

Exchange services

The Library maintained exchange
relationship with various research
organisations and Institutes of national and
international levels. The annual report,
special publications and technical manuals
published on coldwater fish and fisherics
were mailed to about 100 organisations,
Institutions, fishery agencies etc. free of
cost. Library services have also been
extendedto research scholars, students from
different Universities/State departmentsetc.
actively involved in the research on
coldwater fisheries and individually through
inter-library loan service.

Reprography services

The library maintained active
reprography scrvices by reproducing
departmental publications as and when
required and providing the required
photocopies to the scientists of this Institute

on Coldwater Fisheries as well as to other
organisations,

Technical reports

Approximately 30technical reportsand
wiaite-ups on the progress of research and
other related activites of the Institute were
mailed to ICAR, Ministry of Agricultural
Rescarch and Education and other
concerned Fisheries Institutes. Several
technical querries regarding activities of
the centre from various regions of the
country and abroad were attended to by this
section. Biodata sheets in respect of the
scientists of this Institute were mailed to
various organisations for inclusion in
different year books, directories etc.

Library facilities

During the year 42 books, 196 Indian
and Foreign jourals, 85 reports, FAQ
publications ctc. have been added to the
library of NRCCWF.

Conferences/Sympaosia/Seminars/Meetings attended

S.No, Subject Orgunisers Papers Authors/participuntsfrom
presented the Institute
L Workshop on Ministry of Present Stutus Shri Madan Mohan
Coldwater Agriculture of Coldwater
Fishertes, Govt. of India Fisheries in
Knln M L eiohd Dl = | TN




SNo.  Subject Organisers Papers Authors/participants from
presented the Institute
3 Third Asian Asiun Fisheries Status of Shri Madan Mohan
FisheriesForum  Society & Commeon carp
College of fishery in
Fisheries, G.B. himalayan
Punt University region
ol Ag. & Tech,,
Pantnagar
Culture of Dr. Shiyam Sunder
golden mahseer Sh. Madan Mohan
(Tor putitora) Dr. H.S. Raina
in Kumaon Sh. Buldey Singh
himalaya, 1. Sh. R.S. Haldur
mussscale
production of
stocking material,
Experiments on Dr. LS. Raina
estimation of Dr. Shyam Sunder
nutritional Ms. Uma Naulia
reqirement for
the juvemies of
goldenmahseer
Present status of Sh. B.C. Tyagi
tiverine fishery
resources of
Haryana
4. Regionalconsul-  National Asso- Coldwater Fishersies Dr. C.B. Joshi

tation workshop
on water and

Natural Resources

Management for

ciation of water
Resources Deve-
lopment Agency,
Govt. of Indin

in Pithoragarh Dis-

trict of Kumaon

himalayus-Problems

andl nrosmerts



Distinguished visitors

_The following is the list of distinguished visitors who have visited the Institute during
1993-94,

1. Dr. P.V. Dehadrai Deputy Director General (Fisheries).Indian Council
of Agril. Research,Krishi Bhavan, New Delhi

2. Dr. M.Y. Kamal Asstt. Direclor General (Fisheries), Indian Council of
Agril. Research, Krishi Bhavan, New Delhi

3. Dr. K. Radhakrishna Asstt, Director General (Fisheries), Indian Council of
Agril. Research, Krishi Bhavan, New Delhi

4. Dr. Kuldip Kumar Director-cum-Chief Wardenof Fisheries, Government
of HP. Bilaspur, Himachal Pradesh

5. Shri S.N. Ogale Environmental Officer, Tata Electric Companies,
Lonavla, Maharashtra

6. Dr. M.C. Joshi Director, Defence Agricultural Research Laboratory,
Goraparao, Haldwani (Nainital) UP

7. Dr. M.A. Khan Principal Incharge, CIFE, Operation/ Training Centre,
Chinhat, Lucknow

8. Shri Yashpal Arya Member of Legislative Assembly, Uttar Pradesh

Lucknow.




Assistance/training rendered

-The Institute provided technical
assistance to Uttar Pradesh Fisheries
Department for construction of Trout farm
at Bairangana, District Chamoli, UP.

-Technical know-how rendered toNon-
conventional Energy Development Agency
(NEDA), Lucknow to develop coldwater
fisheries in small dam/reservoir
ecosystems while implementing small
Hydro-Schemes in Lesser Himalayan belt
in Kumaon and Garhwal (U.P.)

- Scientific assistance provided to
Haryana State Fisheries Department for
development of masheer hatchery at
Tajewala- Yamuna Nagar.

- The Institute rendered scientific/
technical assistance in construction of
mahseer hatchery at HN.B. Garhwal
University, Srinagar, Garhwal, UP.

- Training imparted to the research
scholars of Narain Coilege, Shikohabad,
AgraUniversity, Agraon nutritional aspects
of coldwater fishes at Bhimtal Research
Centre of NRCCWF.

- Training on coldwater fisheries
imparted to fisheries trainees of CIFE.
Operation/ Training Centre, Chinhat,
Lucknow at NRCCWF, Haldwani and
Bhimtal mahseer hatchery, Bhimtal,

-Dr, Shyam Sunder Sr. Fishery Scientist
of this Institute delivered special lecture on
‘New concepts of fish farming in Kumaon
region' to the trainees at District Industries
Centre, Haldwani, Nainital, UP.

Training obtained

Dr. C.B. Joshi and Dr. Shyam Sunder,
Sr. Fishery Scientists of this Institute
undergone training in Agricultural Research
Management at National Academy of
Agricultural Research Management,
Hyderabad from April 13-23, 1993.




Other activities

During the period, Scientist Research
Council meeting was held to review the
progress of rescarch projects handled at the
headquarters and research centres. New
rescarch projects were also discussed and
analysed in the mecting.

The meetings of Hindi Implementation
Committec (Hindi Karyanvayan Samiti)

reconstituted in 1993 were held quarterly
under the Chairmanship of the Director and
reports on the implementation of official
language policy pertaining to the Institute
were sent to the Council and Official
Language Department for inclusion in the
report of the Scecrctariate.

The clection of Joint Staff Council of
this Institute was conducted on 22.04.1994,



PROGRESS OF RESEARCH

During the period, there were three
research projects on capture and culture
aspects of coldwater fish species. One
project on the fishery limnology of a
Kumaon lake to increase fish yield has been
completed. As a part of fulfilment of
mandate of the Institute for management
and conservation of fishery resources of
coldwaters, projects on the propagation and
culture of indigenous species by adopting
new package of technologies, raising
stocking material of exotic trouts and
ecobased investigations of iesserhimalayan
lakes to increase fish yield have been taken

up.

The significant achievements made
under various research projects are
summarised below.

PROJECT NRCCWF/01

ECO-BASED INVESTIGATION OF A
KUMAON LAKE FOR INCREASING
FISH YIELD

Personnel : MadanMohan, H.S. Raina,
Shyam Sunder and
A, Mukhopadhyay.
Location : NRCCWF, Haldwani

Research accomplishments

To develop a model for obtaining high
fish yield in mountain lakes of Kumaon,
based on the principles of ecological
characteristics and culture cum capture
fisheries, bio-limnological and fishery
studies were conducted on Khurpatal lake.
The lake having a total water spread area of
13.0hais situated at an elevation of 1600 m
asl. It is a close type warm-monomictic
ecosystem which remains stratified from
March to November.

Bio-limnological features

The lake water at three littoral and one
pelagic sampling stations was analysed for
abiotic and biotic parameters during the
period under report. The physico-chemical
features ranged as; water temperature 13.0-
26.0°C, secchi transperancy 2. 0-3. 0m; pH
8.1-8.3; free carbondioxide nil-0.25 mg/1:
dissolved oxygen 10.6-12.6 mg/l: total
alkalinity 136.0-185.0 mg/l; chloride 14.2-
16.2 mg/l; calcium 18.0-40. 2 mg/l:
magnesium 2. 3-2. 6 mg/1; dissolved organic
matter  25.0-35.0 mg/1; total dissolved
salts 148. 0-192 .8 mg/l; and specific
conductivity 300-382 pmhos.

The Khurpatal lake supports massive
growth of phytoplankton population and it



palatinum, Glenodinium quadyidens and
Ceratium hirudinella were the predominant
species in the lake.

The diversity of zooplankton
assemblage in this lake is of a low grade.
The zooplankton population at ail the
stations varied between 12.0-119.5 units/1.
The population was mainly dominated by
Rotifera (27.5-75.0%) followed by
Copepoda (25.0-65.35%). The integrated
zooplanktion population at pelagic zone of
the lake was averagely 132-350 units/1.
Thebenthic faunaofthe lake ranged between
756-1422 ind/m? (5.210-27.940 g/m? as
wet biomass). Amongst the major benthic
groups, Ephcmeroptera (13.0-67.0%) was
dominant, followed by Odonata (13.0-
61.0%). The predominant forms recorded
were Gomphus, Coenagrion, Octogomphus
from Odonata and Cgenis and Heptagenia
from Ephemeroptera.

Phytoplankton production profiles have
also been studied. At littoral site the
maximum surface carbon fixation of 61,72
mgCm hr' dropped to 35.0 mgCm*hr' at
the 10 m depth zone when the secchi disc
transperancy was about 2.1 m. Similarly at
pelagic site, profile studies showed that
surface production of 72.5 mgCm*hr!
declined to 31.0 mgCm~hr' at 13 m depth
zone with transperancy of about 3.0 m.

General fisheries

Fishery of Khurpatal was constituted
by golden mahscer (Tor putitora) and exotic

baits is the only method for fishing by local
anglers. Average catch per unit effort by
this method was to a tune of 225-350 g/
man/ day. Golden mahseer was the chief
fish encountered in the catches,

PROJECT NRCCWF/)4

ARTIFICIAL PROPAGATION OF
IMPORTANT COLDWATER FISHES
Personnel :  Madan Mohan, Shyam
Sunder, H.S. Raina, R.S.

Haldar and Baldev singh
Duration :  July 1991-June 1997

NRCCWF, Haldwani and
Bhimtal

Location :

To enhance the natural
stocks of endangered
coldwater fish species.

Objectives :

Tostandardize the package
of practices for raising
stocking material and
brood stock of golden
mahseer in pond
environment.

Accomplishments

The golden mahseer (Tor putitora),
one of the most thrilling sport fish of Indian
sub-continent is loosing ground from its
natural abodes on account of natural and
man made ecological changes and hence

neede immadiate sahakilleaei o 10



by this centre at Bhimtal during 1990 which
is the first attempt in the country for the
seed production of Tor putitora on mass
scale, The efficiency of this units has alrcady
been tested by undertaking preliminary
experiments on sced production in the carlier
years.

Hatchery

Based on flow-through system, the seed
rcaring unit has a pumping device with a
capacity to lift 300 litres of water/min.
There are 3 overhead tanks each of 1000
litre capacity. The water supply is from a
percnnial spring-fed 'Jhingri' stream, the
main inlet of Bhimtal lake. To combat the
shortage of natural water supply form this
stream, one artisan tubewell has been
installed in the hatchery. The hatching unit
consists of Gl hatching troughs (220x60x30
cm) each having 5 wooden trays fitted with
synthetic netting cloth. The nursery unit
consists of high quality PVC nursery tanks
(122x70x40 cm). The fingerling unit
comprises 10 tanks of GI Sheet (2.sqm
arca). Each rearing unit is housed under a
thatched shed to protect from the natural
vagaries, Atpresent, the unithasthe capacity
to incubate 0.25-0.3 m eggs and raise 0. 15-
0.2 m fry at a time. Constant cfforts arc
being made to enhance the rearing space for
the fish seed by providing more nursery and
rearing troughs in the existing unit.

Seed production

During the breeding scason, cleven
golden mahseerbrooders (Females T.L 385-
560 mm; wt. 550-1390 g and Males T.L.

~IE Asr O Lo T 4 Vg~ YU . |

and fertilized with milt from the male
specimens by ‘dry method'. The rate of
fertilization ranged between 93.6-100.0
(x:95.2%). In total about 36, 540 eggs were
stripped and the number of fertilized eggs
worked out as 34, 410,

The fertilized eggs werekeptin hatching
trays (50x30x10 cm) in the flow-through
hatchery unit at Bhimtal having continuous
water supply @ 1.5-2.0 1/min. The
incubation pcriod ranged between 90-110
hrs at a water temperaturc of 13.0-20.5 °C .
Yolk absorption was completed in 10-12
days. The cummulative survival from
fertilized eggsto swim-up fiy stage recorded
was 92.4% and their number left over was
32,481. The prophylaxis against the fungus,
growing over non-viable eggs included
flushing of hatching troughs/trays with
malachite green in the ratio of 1:2,00.000
for 30 minute.

Nursery rearing of mahseer

The newly emerged swim-up fry were
shifted in nursery tanks (120x70x40 cm).
These were fed on emulsified hen's egg
yolk every two hourly from sun-rise to sun-
set (@ 8-10% body weight for about a
fortnight. The water flow was maintained
{@ 2-3 Y/min. The fry attained a length of 9-
11 mm.

After the fry started accepting artificial
feed, they were size graded and transferred
in flow-through water troughs (2 sqm area)
having flow rate of 3-4 1/min. The fry were
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4 months. The feeding was scheduled @ 6-
10%body weight 6-8 times aday depending
upon the size of fry and prevailing water
temperature; The survival rate from swim-
up fry to advanced fry stage was 93.7%
having a size range of 30-35 mm. The
cummulative survival from egg toadvanced
fry stage was about 91.0%. Out of 21,060
fry produced ,about 18,500 fry were stocked
in various kumaon lakes (Bhimtal-3300,
Naukuchiatal- 12,000, Sattal-3200) in the
first week of November in collaboration
withU P, State Fisheries Department under
management and conservation programme
of endangered species. In the fourth week
of October, about 1500 mahseer fry were
stocked in a private fish farm at Rudrapur,
district Nainital, 1000 fry at FARTC,
College of Fisheries. G.B. Pant University
of Agriculture & Technology, Pantanagar
(Nainital) UP.

The water quality parameters in the
hatchery troughs during the period under
report ranged as follows; water temperature
13.0-25.0"C; pH 6.9-9.3 dissolved oxygen
6.0-8.8 mg/l; free carbondioxide 0.2-1.8
mg/1; alkalinity 62.0-78.0 mg/1; chloride
14.0-40.0 mg/i; DOM 12.0-20.0 mg/l;
specific conductivity 113.6-170.2 pmhos.

Culture of mahseer in pond
environment

Sampling of golden mahseer (Tor
putitora) fry stocked in a private fish farm
at Rudrapur (Nainital) was conducted
periodically. The sampling done in the third
week of March, 1994 revealed an increase
of 80-120 mm in length and 10-35 g in
weight from an initial length of 30-35 mm
and weight of 0.150-0.250 g. The rate of
survival recorded was about 80%. The
increase in fish biomass was approximately




Stocking of Golden mahseer fry in a pond in Tardi region of U.P.

0.3-0.4 g/ day. The pond was properly
manured in a phased manner. In addition to
abundant natural food available in the pond,
the fish stock was fed daily @ 5-10 % body
weight on supplementary diet comprising
rice polish and mustard oil cake (1:1)
fortified with vitamins and minerals pre-
mix. The water quality parameters of the
pond ranged as; water temperature 17.0-
28.5°C; pH 8.2-8.8; dissolved oxygen 9.8-
10.3 mg/1; DOM 49.4-56.8 mg/l; total
dissolved salts 141.4-148.2 mg/l; and
specific conductivity 316.5-339.4 umhos.

The results so far obtained from the

nresent exneriments annears to he verv

PPROJECT NRCCWFAI5

RAISING OF BROOD STOCK OF
BROWN AND RAINBOW TROUT AT
CHIRAPANI- CHAMPAWAT, DISTRICT
PITHORAGARH (UP)

Personnel :  C.B. Joshi and Ravinder
Kumar

Location : NRC-CWF, Champawat

Duration :  April 1992-March 1994

Objectives :  To raise brood stock of

exotic trout species in
himalayan uplands for

development of sport and
fand ficherv



transplantation of 5000 eyed eggs of brown
and rainbow trout each from Barot trout
hatchery, Himachal Pradesh in the month
of February, 1993. In the month of May
about 3822 fry of trout (14.0-28.0 mm in
size)were produced. The respective survival
from eyed-ovato early fry stage was 76.44%
and 53.36% in brown and rainbow trouts
respectively.

The fry produced were stocked in
cemented nursery ponds in the hatchery
and then outside in the farm at different
densities. The fishes were intensively fed
on formulated artificial diet of high protcin
content, approximately @ 10-25% of the
body weight. Results of réaring of these
fishes for more than 200 days revealed that
overall survival rate was very low averagely
0.5% in brown and 2.0% in rainbow trout.
The brown trout fishes increased to alength
of 52.150 mm (5-30 g in weight) from an
initial length of 14.0-28.0 mm (0.100-0.150
g in weight). While the rminbow trout showed
the length increase of 75-160 mm (5-50g in
weight) from the initial sized 22.032.0mm
(0.100-0.150 g in weight.) Rise in water
temperature, inadequate supply of water in
stream source, heavy silt and debris flow in
pre-monsoon and monsoon periods were
some of the factors accounted for trout
mortalities in this farm.

The wvhvsico-chemical features

PROJECT NRCCWF/06

FISHERY LIMNOLOGY OF A

FRESHWATER KUMAON LAKE

NAUKUCHIATAL

personnel :  H.S.Raina, Madan Mohan,
Shyam Sunder, R.S.
Haldar and Baldev Singh

Location : NRC-CWF, Haldwaniand
Bhimtal

Duration : June 1993 - may 1995

Objectives :  To assess present nutrient
status, bio-dynamics, food
resources and production’
levels of the lake in order
toexploit forincreased fish

productiviy.
Accomplishments

Naukuchiatal lake is one of the largest
sub-tropical freshwater lake system and an
important source of fishery in Kumaon
region, To assess the present nutrient status
and fishery of this ecosystem, a detailed
study has been taken up from July 1993,
The lake having a total water spread area of
49 ha is a typical warm-monomictic
ecosystem. Itis aclose type lake and source
of water in the lake is from some
underground secpages and from the
catchments druing monsoon season.

Bio-limnological features

The lake waterat four selected sampling
Rl .. (R4 L] o i 172



dissolved oxygen 7.6-9.2 mg/l; total
dissolved salts 65.5-84.5 mg/1; and specific
conductance 130.5-170.0 pmhos. The iake
had moderate levels of nutrients during this
period.

Among biotic parameters, the density
of phytoplankton ranged between 0.5x10-
1.76x10 units/l. Diatoms dominated and
contributed more than 75% of the
population. However, the total zooplankton
population at pelagic zone was to the tune
of 45-235 units/1 at 0.0 m to 25.0 m depth
of the lake. The macro-benthic population
ranged between [05-157 ind/m? chiefly
dominated by dipterons.

Experimental fishing

To ascertain the species composition
and fish production of the lake, experimental
fishing with standard gili nets was conducted
in the lake which revealed that golden
mahseer dominated (66.66-95.5%) the fish
catches and common carp (0.5-35.33%)
wasthe otherspecies recorded in this system.
The size frequencies of the dominant species
(golden mahseer) ranged between 330-430
mm in total length (275-675 g in wt.). The
size of common carp ranged between 320-
600 mm in total length and 450-3500 g in
weight. The catch per unit effort was
estimated to the range of 1.870-2.285 kg/
day/net in this lake,

Fish stocking

Other research activities

Under ICAR Adhoc Scheme on
'nutritional requirement of Tor putitora’, a
series of experiments were conducted on
the juveniles of this species with
experimental and purified test diets of
different protein levels. The research work
on formulation and evolving most efficient
diets for nursery rearing of golden mahseer
has also been investigated at Bhimtal
Research Centre. A nutritive pelletized diet
(casein based) having approx. 45.0% crude
protein level, 13.0% crude fat (etherextract)
and 15.20% carbohydrates (nitrogen free
extract) supplemented by vitamins and
minerals has been tried and screened for
better growth and survival of mahseer
juveniles. Preseent investigations open a
vast scope to produce healthy and right size
stocking material of this species on a mass
scale for replenishing depleted mahseer
waters like streams, lakes, reservoirs etc, in
the himalayan region.,

Survey studies

A survey on the bio-ecological status
and fisheries of aquatic resources of
Pithoragarh district was undertaken by a
team of NRC-CWF, Champawat unit
headed by Dr. C.B. Joshi, Sr. Fishery
Scientist in orderto identify potential zones
to develop coldwater fishery (trout, snow-
trout and mahseer) in these hilly remote
areas of kumaon himalayas. Pithoragarh
district in the Kumaon division of U.P.
state spread over 8820 sqm constitutes a
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demarcates its boundary with Nepal in the
East.

The fisheries of Pithoragarh district in
Kumaon region are pootly developed owing
to difficult terrain and inaccessibility to the
resources. Various streams, rivers and the
village ponds are the aquatic systems in the
area and most of them maintain fairly low
temperature profile asaresult the production
of primary and secondary level organisms
is scanty with low biological productivity.
This district though bestowed with the
valuable wealth of coldwater fish fauna but
virtually remained untouched so far as
fisheries activities are concemed. During
the survey, R. Kali, Gori, Ramganga, Saryu,
Ladhiya and their 25 tributaries were
investigated. The main fish fauna of these
systems comprised of about 25 species
mainly dominated by species of Tor (for
and putitora) Schizothorax (richardsonii,
kumaonesis), Labeo (dero and dyocheilus).
The representation of loaches, brails,
sisorids is also quite significant in these
systems.

As per the study report, the aquatic
resources of district Pithoragarh can be
specified into two zones viz; snow- trout
and trout zone and mahseer and carp zone
In Kali drainage sites above Jauljibi
including snow-fed rivers Dhauli and Gori
have potentials to develop trout and snow-

trout fishery owing to their low temperature
profile and high oxygen concentration
besides abundant supply of cold and clear
water. Munsyari and Dharchula blocks in
Gori basin of Kali river system (including
Kuti, Dhauli and Gori and a few tributaries
above Jauljibi) have potentials for trout
culture and to promote trout for sport. Areas
below Jhulaghat, the Kali system and its
tributaries like Saryu, Ramganga and
Ladhiya are known for mahseer fishery and
can be exploited for mahseer culture for
food and for sport purposes. The Zones at
Thal-Muwani (Ramganga), Sheraghat-
Rameshwar (Saryu) and Amori-Chalthi
(Ladhiya) have also potentials for golden
mahseer hatchery.

Snow-trout fishery is the major
component of fish catches in hill streams
and rivers of Pithoragarh District and thus
proper attentign to conserve and develop its
fishery both from capture and culture view
point have been suggested in the report.
While, low laying areas in Pithoragarh like
irrigation tanks., kuchhaponds in Nainisaini
and Panda have potentials to develop
common carp as a cheap source of protein
for poor people inhabiting in hilly and
remote areas, The report in the concluding
lines have emphasised some conservation
measures to improve coldwater fisheries in
these ecosystems.
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Mohan Madan 1993. Present status of coldwater fisheries in India. Workshop on
Coldwater Fisheries Kulu, Min. of Ag. Govt. of India. May 1993.

The paperdescribes in detail the review, present status of coldwater fishery in Indian
uplands besides its future scope for development. Some thrust areas of research
which need immediate attention alongwith some broad recommendations are
highlighted for conservation and improvement of existing fish stocks of highland
fisheries. .

Mohan Madan 1993. Status of common carp fishery in himalayan region. 3rd Asian Fish.
Forum, G.B. Pant Univ. of Ag. & Tech., Pantnagar. Abstract. p. 75.

Common carp was transplanted in India first time in the Nilgirisin 1936 from where
it was introduced to almost every part of Himalaya including hills of Uttar Pradesh,
Himachal Pradesh, Jammu & Kashmir and North Eastem hill states. It was
introduced in 1954 in Nainital lake and other lakes of Kumaon hills. Since then,
common carp is contributing a very good share in the fish catches of himalayan
states. The present status of common carp fishery, prevailing culture practices and
future prospects are presented in this paper.

Raina, H.S. and K.K. Vass 1993, Distribution and species compdsition of zooplankton in
Himalayan ecosystems. Int. Rev. ges. Hydrobiol. 78: 295-307.

The zooplankton communities of lakes; sars, wetlands and ponds in himalayan
uplands were investigated. The waters situated between 600-3800 m as! and in the
ordinates 30" 36° N reflected significant variations in the distributional pattern of
rotifers and crustaceans. Some species having wide tolerance limits are more
frequent while a few species due to their rigid environmental demands are restricted
to few waterbodies. Such species serve as good indicators of these groups and their
ecological implications have been discussed in the paper.




performance of this species. Digestibility and utilization of the feeds were also
assessed. The diet containing about 45% protein gave the beter results. Effects of
different levels of metabolizable energy present as carbohydrates (dextrin) on the
growth of the fish have also been highlighted and discussed in the paper. Bio-
chemical composition of mahseer fry and fingerlings were analysed for various
calorific values of the constituents,

Raina, H.S. 1994. Schizothoracids and their significance in upland coldwater fisheries in
himalayas. /n Advances in Fisheries (Ed. by S.A. Ahmed). Hindustan Publ. Corp. (Ind.),
Delhi.

Snow- trouts (Schizothoracids) being the principal indigenous fishes of himalayan
waters are entirely dependent on naturally reproducing population. Presently the
majority of species in the group are in immediate danger of extinction, both in
population and genetic variability due to varicty of causes. Results of recent
researches on aquaculture of snow-trout species in India have been reviewed. To
ensure a high sustainable fish yield of this group in different ecosystems through
recruitment and some other conservation measures are also recommended.

Sunder, S. 1994. Studies on macrobenthos with special reference to aquatic insects of
various ecosystems from J & K State. Pb. Fish. Buil (In Press).

The communication embodies a detailed work on a) qualitative representation of
aquatic insects from the important hill streams of Jammu & Kashmir; b) both
qualitative and quantitative benthic data from 17 different ecosystems from Kashmir
valley. In all 44 insect genera from Jammu province and 33 from Kashmir province
have been recorded from various waterbodies,

Sunder, S., Mohan Madan, Raina, H.S., Haldan, R.S., Singh, B. 1993. Culture of golden
mahscer (Tor putitora) in Kumaon himalayas. 1. Mass scale production of stocking
material. 3rd Asian Fish Forum, G.B. Pant Univ. of Ag. & Tech., Pantnagar. Abstract. p.6.

To rehabilitate and conserve the vanishing fish species and building up stocks in the
fish farms for food and replenishing the natural ecosystems, NRCCWF tock a lead
in establishing a flow-through hatchery forseed raising facilitics of golden mahseer,
Tor Putitora ( Ham.) at Bhimtal. At present hatchery has the capacity to hold about
0.3 m fertilized eggs and 0.1-0.2 m fry/ fingerlings. During the period of past three
vears, more than 0.1 m advanced fry of this species have been raised at this hatchery



Tyagi, B.C. 1993. Present status of riverine fishery resources of Haryana. 3rd Asian Fish
Forum, G.B. Pant Univ. of Ag. & Tech., Pantnagar. Abstract. p. 69.

The paper reviews the present status of the riverine fisheries of the Haryana state
(27° 39' to 30°15' N Lat. 74° 27.8' to 77° 36' E Long). There are 14 rivers which
measure 1320 km. With the time, the production efficiency of these resources is
declining and commercially important fishes like mahseer, catla rohu and calbasu
are depleting. For keeping these resources ‘live’, the adoption of conservational
measures including restocking of fish seed in selected stretches of rivers are
suggested.
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