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phytoplankters were predominantly encountered (645 u I-I) over zooplankters
(125 u 1-I) . The details in respect of five different sampling points are given
below:

Average numbers of plankters

Plankters NoonmaU Bharalurnukh Saraighat
CF BOF OF ax

Phytoplankton 701 743 884 378 520
Zooplankton 150 147 180 70 78

Total 851 890 1064 448 598

PROJECT FC/B/l0

EVALUATION OF FISH COMMUNITY STRUCTURE IN THE
CONTEXT OF ENVIRONMENTAL MODIFICATIONS IN RIVER
YAMUNA

Personnel D.N. Mishra. Usha Moza. Krishna Chandra. Shree Prakash
(since 23.04.90). V. Kolekar (up to 30.1l.90). Ramji Tiwari.
Sudarshan Bandopadhyay. Suresh Singh (since 1.10.90).

1990-91

Agra (U.P.)

Duration

Location

Catch Statistics: Fish landing data of river Yamuna were collected
from commercial landings at Mathura and Etawah.

The centre-wise and month-wise landings of various fish groups are
given inTable-1. The miscellaneous group (19.06%) was represented by B.
baqarius, P. pangasius. S. silondia. R. rita. C. garva. E. vacha. L. batao Notopterus
sp .. shrimps. murrels.and minor carps etc.

The fish catch statistics from other sources (ponds. reservoirs etc.)
at Agra amounted to 144312.12 kg as against 220307.34 kg in 1990. The major
carp showed dominance 73740.02 kg (51.09%) but was lesser than the catch of
106251.24 kg (48.23%) of previous year. The catfishes contributed to the extent
of 52232.39 kg (36.20%) as compared to 89924.26 kg (4082%) in 1989-90.
The miscellaneous group contributed to 18339.72 kg (12.71%) in contrast to
24131.84 kg (10.95%) in 1989-90.
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Table - I Month w15(: estimated fish landings of different centres (In kg) for the year 1990-91

landing Months
Centres Aprll May June July Aug. Sept. Oct. Nov. Dec. Jan Feb. March Grand Average

Total %

rov..- y unu.n.a

Agra

Indian Major
earp. 3263.05 704.99 755.25 2176.21 510.83 713.42 871.99 1630.17 1637.73 522.63 1328.60 419.60 14334.37 25.55
Cat F1.h"" 4821.74 1419.89 1819.50 1512.39 2493.82 1857.80 2302.06 5512.62 3319.17 999.21 3693.37 1856.40 31507.97 55.39
Misc. Group 696.55 555.28 1371.00 1470.60 1751.30 457.49 930.78 1020.78 1333.00 273.80 652.75 330.00 10843.10 19.06

Mathura

Indian Major
Carps 145.50 93.00 449.50 349.00 201.50 3191.00 4429.50 28.20
Cat F1shcs 2800.50 735.48 127.10 504.50 582.80 2275.00 203.05 265.60 7494.03 47.71
Mise. Group 870.00 170.50 301.00 186.00 1915.00 77.50 168.00 96.00 3784.00 24.09

Etawah

Indian Major
Carps 4549.50 2043.78 4670.15 948.50 607.60 922.40 13741.93 43.87
Cat F1sh~"S 6032.46 1710.63 463.45 59.67 2910.00 2755.90 1024.80 14956.90 .47.75
Misc. Group 330.00 671.44 620.00 31.00 180.00 602.00 192.00 2626.44 8.38

Agr.
(Othcr Sourccs)

Indian Major
earp. 3547.42 4421.46 2607.30 5276.13 4840.32 10477.42 3144.6410870.90 7518.74 12200.54 5646.37 3189.60 73740.02 51.09
Cat Ftshes 6402.55 3670.48 1412.10 2845.94 2128.49 3121.49 2872.15 8235.14 6190.39 5442.37 7296.09 2615.2052232.39 36.20
Misc. Group 1255.36 1496.90 1185.00 1483.50 1101.66 1616.24 1608.90 2510.22 2390.10 1834.34 1445.50 412.00 18339.72 12.71

•
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Spawn prospecting investigations: Spawn prospecting investigations were

undertaken at Bahadurpur village in Yamuna (Agra) by employing 1/8" (Mtdnapur-
type) shooting nets from 1l.7.90 to 20.8.90. The index of quality of spawn was:

Phase C. catIa L. rohiia C. mrigala

I 27.00 35.50
II 14.28 10.00 14.35
III 8.00 10.00 45.50

~

W. attu minor carp

10.00

37.50
27.39
20.50

The spurts were recorded when the water level increased by 2.22.
2.89 and 3.53 m respectively from the original level. The spawn associates were
shrimps. O. couo. Punuus sarana. P. ticio. Chela sp .. Gudusia chapra, Notopieurs
chitala. N. notoprerus, Wal/ago attu. Mastocembelus armatus, Trichogaster sp ..
Cirrtuna reba. Labeo oaia. L. calbasu. A. coila. Glossogobius sp. and Silonia
silondia.

At Agra the total fish landings and the major carps showed a
decline against the catches of 1989-90. the quantities being 92925.5 and
32434.6 kg respecuvely. The assessment of distribution of fry and fingerlings
around Agra was undertaken in November by operating cast net/drag net at nine
selected sites on river Yamuna. covering about 50 km stretch. On an average. 19-
406 nos fry/fingerlings were caught per haul.

At Mathura too, there was a decline of the total catch to the extent
of 40% compared to that of 1990. At Etawa. the decline was marginal (6.0%) but
catfishes showed an improvement on the catches.

Water quality monitoring: The impact of industrial and city sewage
wastes from Yamuna nagar to Etawah stretch was undertaken. quarterly
(Tejewalla, Yamuna nagar. Delhi) and monthly (Mathura. Agra and Etawah).
Significant observations were recorded at vartous centres (season-wise and
month-wise) for hydrobtological parameters. The studies indicated that summer
month was worst affected followed by winter months. autumn and monsoon in
almost all the centres probably due to more concentrated wastes released to the
river.

The river had maximum pollution load during November to June
in Delhi to Etawah stretch. less water is available at these centres due to less
discharge of water from Tajewalla headworks.

It was observed that mostly acidic wastes (pH 2.18-6.27) were
being discharged at Delhi whereas dyewaste and sewage waste at Mathura. Agra
and Etawah indicated acidic to alkaline values (pH 6.4-8.8).

The fresh zones were devoid of free C02 and NH3 except during
monsoon when trace CO2 values were recorded.

The temperature of Tajewalla stretch indicated always 5 to 6°C
lesser temperature than in other centres during same months. The dissolved
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oxygen at the outfalls of Najafgarh drain. Okhla drain at Delhi. Power house drain
at Agra dye waste at outfalls of Mathura and Etawah indicated always lower values
(Nil-5.9 mg /Il throughout the study.

The maximum values of primary productivity were recorded during
winter followed by summer and autumn and least during monsoon months. The
sewage-fed outfalls of Delhi. Mathura. Agra and Etawah indicated more
production (gross production 67.6--210.50 mg C m-3 hr! and net production
46.51-149.07mg C m-3 hrJ) than fresh zones.

The plankton samples from Tajewalla, Yamunanagar and Delhi
were studied quarterly. The Tajewalla having fast current and completely
unpolluted zone was represented by Bacillariophyceae 533.34 u 1-1 during
February. Whereas Yamuna nagar stretch above outfall was represented by
Bacillariphyceae 350 u 1-1. At Wazirabad (Delhi) plankton comprised mainly
Bacillariophyceae 900 u 1-1 (39.13%) and Chlorophyceae 925 u 1-1 (40.22%).

The plankton density at Vrindavan was 7676 u 1-1. A
marginal increase was noted at Mathura (7979 u 1-1) probably due to the sewage
mixed waste joining the river at this stretch.

The sewage-fed stretch at Agra indicated impact of sewage and
combined industrial wastes at the outfall indicating reduction in plankton
population from 1639 (AOF) to 871 u 1-1.

The Etawah zone plankton population (1912-2150 u 1-1) indicated
not much adverse impact of pollution.

The benthic population at Tajewalla. Yamunanagar and Wazirabad (Delhi)
was 389.86. 158.76 and 1721 u m-2 respectively. The sewage outfall of Delhi
indicated 158.86 u m? at Najafgarh outfall. Mostly molluscs dominated in
Tajewalla , Yamunanagar and Wazirabad. At the sewage outfall oligochaetes
dominated particularly Tubifex tubifex.

The macrobenthos in fresh zone of the stretch was represented by
Cauphyloma sp .. Viviparus bengalensis, Melania streaiella. Tuberculata. Corbicula
striatetla. Chironomus sp. and Tubifex sp.

Perlphyton

Periphyton deposition at Mathura stretch was to the tune of 6635-24410
c cm>, At Aara, the periphyton population was better at Kailash (fresh zone)
27375 u cm-:t followed by a decline at outfall 4502 u cm-2. The periphyton
abundance at Etawah stretch was to the tune of 4630-7130 u cm-2 and
54290 u cm-2 at Shergarh. The highest values at latter centre may be attributed
to the increase in organic load in rivers. A direct correlation between periphyton
productivity and temperature was recorded.

Economics: The price structure of different species of fish caught from riverine
sources and other sources (ponds. lakes. reservoirs. etc.) were recorded along
with the channels retailer and consumer.

.,



45

PROJECT FC/N4

ECO-DYNAMICS AND FISHERY MANAGEMENT OF
BEEL ECOSYSTEMS IN WEST BENGAL

Personnel Arun G. .Jhingran. K.K. Vass. V.V. Sugunan. H.C. Joshi.
G.K. Vinci. K. Mitra. N.N. Mazumder

Duration Upto April. 1993

Garapota and Mogra Beels in the district of 24 Parganas (N).
West Bengal

Location

During the year. work on Mogra beel was completed and apart from
continuing work on Garapota another bee I viz. Padma was taken up for
invest igat ions.

A Trophic evaluation and ecosystem analysis:

i) Morphology :

Studies on these bee Is revealed that different morphometric
characteristics affect their thermal behaviour resulting in significant variations in
biological communities. Main features are tabulated below:

Comparative Morphology of three beels, in West Bengal

Parameters Mogra Garapota Padma

Location Haringhata Bongaon Bagdah
(Nadia District) (24-Parganas) 24-Parganas (North)

2 Drainage Perennial Perennial Perennial
type (closed) (open) (Closed)

3 Area (ha) 110 100 60 ...•
-t Max .. depth (m) 5.0 8.5 3.5
5 Mean depth (m) 1.75 3.5 1.25
6 Thermal Isothermal round Stable strattflca- Isothermal round

character the year tion in summer the year
-isucs

7 Macrophyte Heavy infestation Moderate infesta- Marginal Infesta-
infestation mainly tion mainly tion mainly

Ceratophyllum Vallisneria ottel ia
Hydrilla Ceratophyllum Myriophyllum

8 Basin type Saucer type Saucer type Shallow
9 Water level Marked Moderate Marked

fluctuation
10 Catchment Crop fields Paddy. vegetable. Paddy & crop

Jute plantations crop fields.
Jute plantation.
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il) Chemical Monitoring

Water quality parameters, such as, alkalinity (264.8 mg 1-1),
hardness (208.7 mg 1-1), chlorides (22.8 mg 1-1) and specific conductivity
(347.22 us crri-L) recorded the corresponding values were 83.18 mg 1-1,72.1
mg I-I, 18.87 mg 1-1 and 123.7 us cm-l respectively. The concentrations of
sediment indicate high productive potential of both the beels.

Hi) Biological communities •
Algal dynamics : In Garapota beel, population dynamics along the

depth profile revealed, a surface water density in the range of 45-54 X 103 u 1-1
which increased to a range of 61-88 X 103 u 1-1 at 3 m depth zone. The algal
population of Padma beel recorded a density range of 2.4 to 3.7 X 103 u I-I, less
dominance of Bacillartophyceae was a significant feature in Padma beel.

Macrophyte dynamics In the beels investigated, submerged
species viz. Vallisneria, Ceratophyllum and Hydrilla were dominant in Garapota
and Mogra beels. On the other hand in Padma beel, recorded dominance of
Ottelia followed by Myriophyllum and Nymphoides. Total- standing crop in three
beels ranged from 687 to 1634 g m? (dry wt.) with minimum in Garapota and
maximum in Padma.

The macrophyte associated fauna in three beels were represented
by insects, molluscs and miscellaneous group comprising oligochaetes, ostracods,
annelids and arachnids.

iv) Fish and Fisheries

Main highlights regarding fishery trend in two beels is tabulated below' :
..•

Name of Mean Mean Estimated Major EUS Stocked Annual Turn
beel catch Enert yield species Inten- fish harvest over

kg d cal m2d-1 kg hJy! sity biomass (t) ratio
(t)

Garapota 128.88 120.6 368.8 IMC domi- Severe 11.8
nant growth
of Coila
calla

44.02 3.7

Padma 108.8 159.47 485.08 IMC dorm- Mild
nant growth
of L. rotiiia

5.5 29.02 5.3
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Pesticide residue monitoring

Different concentrations for various parameters are tabulated below:

Parameter Garapota beel Padma beel

1 Mercury. ug s-' 0.26 ± 0.07 0.03 ± 0.001
2 Copper. ug g I 8.46 ± 2.29 2.32 ± 0.63 •
3 Zinc. ug s' 47.93 ± 9.6 38.9 ± 6.8 i

4 Total DOT. ug s' 0.037 ± 0.025 BDL
5 Total HCH. ug g-l 0.293 ± 0.15 0.013 ± 0.002

Monitoring of DOT and HCH residue in muscle tissues of various fish
species from these beels indicated bottom feeders as highly contaminated.

Pen-culture Experiments

A split bamboo pen of 400 m? area was installed along the littoral zone of
Padma beel. On the basis of available food spectrum in the beel, species mix of L.
rotiita. C. catla. C. mrigala. H. molitrix and Macrobrachium rosenberqii were
stocked in the pen. In the present experiment a production range of 2760-
3012 kg haIy! has been achieved by exploiting only the natural productivity of
the system.

Fish disease

The epizootic ulcerative disease infestation has been much higher in the
Garapota beel than in the Padrna beeI.

PROJECT FC/A/6
ECONOMICS OF FISHING - A CASE STUDY OF
SELECTED RESERVOIR

Personnel

Duration

S. Paul. V.V.Sugunan, H.K. Sen

Upto March 1991

Location Barrackpore

Work has been completed.

I
i
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PROJECT FC/A/7

ECOLOGY AND FISHERIES OF FRESHWATER
RESERVOIRS

Personnel Ch. Gopalakrishnayya. AK. Lal. D.S. Krishna
Rao, P.K. Sukumaran. M. Choudhury. AHajra.
M. Karthtkeyan, M.F. Rahman (Bangalore)

V.R. Desai. Dhirendra Kumar. N.P. Srivastava. K.K. Agarwal
(Raipur)

P.L.N. Rao. M.D. Pisolkar, B.K. Singh. B.L. Pandey. S.K.
Srivastava (from 10.12.1990). Debasis Saha (Pune)

G.K. Bhatnagar. D.K. Kaushal, B.K. Sharma (Kangra)

Duration 1987-1993

Location Bangalore. Raipur. Pune. Kangra

IBangalore : Markonahalli reservoir

Morphometric features of the reservoirs : Markonahalli reservoir was
created on the river Shimsha at Markonahalli village of Tumkur District of
Karnataka at latitude 12°55' N and longitude 7r55'15" East. The impoundment
was started in 1939 to irrigate 15000 acres of land.

Water level was maximum in April (727.16 m MSL) and minimum
in February (725.946 m MSL).

Physico-chemical characteristics of soil and water: Narrow fluctuation of
chemical parameters was observed primarily due to the low water level all
through the year.

The difference between the surface and bottom values also was
narrow tnflueced by the mixing of column of water due to low water level. low
organic matter in the soil and poor plankton density.

Plankton anc, primary productivity: The mean gross primary production
values during the year varied between 0.675 (December) and 0.320 g C m-2d-1

(July). The photosynthetic efficiency was in the range of -0.7176 to 15.86% and
-0.7176 to 14.24%. From the values Markonahalli reservoir may be categorised
as 'medium' with regards to trophic status and production efficiencies.

The total counts of plankton at the three sectors were : lotic
sector. 24 to 142 u 1.1, intermediate sector, 11 to 166 u 1-1 and lentic sector. 28
to 208 u 1-1. Monthly variation in total counts was significant. The zonal average

.~
••
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counts showed a predominance of zooplankton, particularly consituted by
Diatortuis spp.

Bottom biota: Bottom biota comprised Viviparus bengalensis, Melania
striatetla. M. platia. Lamellidens marginalis, CQrbicula peninsuiaris, stonefly
nymphs and a number of oligochaetes. From H it was inferred that lottc zone
was more stable than the intermediate followed by the lenUc zone.

Aquatic vegetation and associated fauna: Reservoir was infested with
macrophytes viz., Hydrtlla , verttctllat a. Potamogeton and Cerratophylum spp.
Their biomass varied sector-wise and ranged from 200-1200 g m·2. Macro-
invertebrates viz .. Viviparus bengalensis, Melania striatefla, M. scabra,
Indoplanorbis exustus. Corbicula peninsuiaris amongst molluscs and members of
oligochaetes and nematode were also associated. The settlement of periphyton
on rocks and weeds in terms of total counts varied from 288 to 1,041 number
cm-2 The minimum was in July and maximum tn September.

Biology :

Not.opt.eru s notopterus, Mystus cavacius, M. armatus, O.
bimacuuuus, C. mrigala. C. reba, L. roiiiia. L. calbasu and P. dorsalis examined for
biological studies.

Yield estimation and fish population dynamics: During April 1990-March
1991. 4074 kg fish were landed from the reservoir giving an estimated average
annual production of 5.56 kg ha! yrJ. The Indian major carps accounted for
(2278 kg: 56%) followed by catfishes (667 kg: 16%). minor carps (188 kg: 5%).
air breathing fishes (141 kg: 3%) and miscellaneous fishes (800 kg: 20%).

Stocking: A total of 91,000 fingerlings of major carps (Catla: 89.000 and
roh u: 2.000) were stocked during December 1990.

IRAIPUR (Ravishankarsagar)

The average reservoir water level during the period under report
ranged from 338.72 m (June) to 348.27 m (January) with the yearly average
being 343.99 m.

The specific conductivity, total dissolved solids, pH and
temperature, did not show any sectoral variation. As seen from the overall value
of specific conductivity (71.0 micro mhos), the reservoir water was found to be
low productive.

Plankton: The monthly average plankton population ranged from 221
u 1-1 (September) to 4062 u I-I (May). The yearly average plankton of the year
under report was 1363 u 1-1 and 0.84 ml m".

Bottom biota: The overall benthic population of the reservoir in 1990-91
was estimated as 307 nos/m-2. mainly constituted by dipteran larvae (55.6%)
followed by gastropods (20.7%). The biomass was available in the entire depth
range from surface to 20 m. .



50

Aquatic vegetation and associated fauna: Due to the high water level. the
macrophytes (only Hydrilla and Vallisneria) were available only from April to July
and their monthly average density ranged from 561.0 to 2319.0 g m".

Fish fauna: In addition to 41 species already reported. 5 more species
were encountered. namely: Putiiiiis phsjtunio. Esomus danrica. Channa siriaius.
Lepidocephalus guniea and Noemachilus sp.

Recruitment studies: Recruitment studies were made during July from
1l.7.90 to 31.7.90 at Tuma centre in between lotic and intermediate sector. 13
km above the dam by operating spawn collection nets.

Biology of commercially important fishes: The length-weight relationship
and food studies of C. calla. L. rohita and C. mrigala were conducted.

Based on the food studies. minnows were classified as follows:

Phyto- and zooplankton feeder C. chapra (No change in preferred food
was observed in the length range of
35-120 mm).

Phytoplankton feeder E. danrica, R. daniconius. A. mola. A.
morar. P. sotior, P. ticto. P. ambassis
and C. reba.

Zooplankton feeder S. bacaila. S. phulo, D. deoario. O. cotio,
O. vigors ii. Clupisoma. C. nama, C.
ranga and M.pancalus.

M. cavasius. X. cancila and C. qturisInsect feeder

Mud and phyto feeder R. corsula.

Yield estimation

A total of 46.09 t fish was landed from the reservoir during April
1990 to February 1991. The fish yield on productive area of the reservoir (6380
ha) was calculated to be 7.2 kg ha-1 against 6.0 kg ha-! of 1989-90 and 2.5 kg
h a "! of 1988-89. In 1990-91. major carps (4l.5%) were followed by
miscellaneous groups (3l.2%) and catfish (26.2%) in the order of abundance.
During 1987-88 to 199-91 major carp fishery increased from 9.3% to 4l.5%
with good establishment of only C. mrigala and the catfish population was
lowered down from 44.5% to 26.2%.

Stocking of the reservoirs

Till December 1990. a total of 6.86 lakh major carp fry were
stocked (catla, 45.87%. rohu. 44.03% and mrtgal, 9.30%) in the reservoir. This
stocking ratio gave subdued importance for mrtgal as the species has already
established with a good breeding record. The stocking rate is suggested to
increase to 300 nos. per ha against the present rate of 100 nos ha".

•

.'
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IPUNE: Bhatgar reservoir

Plankton: In the lentic zone. plankton quantitatively ranged between
8493 u m-3 (August) to 66.01.178 u rrr-' (June) with an average of 10.56.968
u m-3. Phytoplankton was represented by Myxophyceae. Chlorophyceae.
Bacillariophyceae. Desmidaceae and Dlnophyceae in the order of abundance. In
the intermediate zone. the average plankton quantity was 1,10,663 u m-3. The
plankton in lotic zone had an average of 7,10,223 u m-3. Chlorophyceae
dominated at this zone followed by Desmidaceae, Myxophyceae and
Bacillariophyceae.

Bottom biota Bottom biota was practically nil in the lentic and
intermediate zones, while one sample from the lotic zone revealed 95 u m-2
exclusively of chironomid larvae.

The periphyton settlement on submerged rocks and wood ranged
from 1100-90,000 u cm-2 (average 26,314 u cm+). The genera encountered
were - Navicula, Synedra. Spirogyra, Microspora, Gomphonama and Staurastrum.

Fish fauna: During the year a few non species were recorded from the
reservoir: Gagata itchkeea, Puntius phutunio and Silotuiia sukesii:

Recruitment and stocking: Fry (30-45 mm) of C. [ulunqee, P. kolus and R.
corsula were collected from the intermediate zones confirming their breeding in
the reservoir. A total of 1.25 Iakh major carp fingerlings (catla 5%, rnrtgal 90%
and rohu 5%) were stocked in the reservoir during 1990.

Biology of T. khudree. C. mriqala.Rohtee vigrosii and O. cotio were studied.

Yield estimation: A total of 8384 kg of fish were landed. The catch comprised
Chela (33.4%). C.Julungee (23.9%). P. kolus (21.9%) among others. Nofishing
took place during June and July.

While T. khudree (mahseer) the once dominant species of the
reservoir has been relagated to the last position, C. catla has shown a perceptible
revival due to the stocking of 2.5 lakhs major carps fingerlings during September
1989.

IKANGRA (Pong reservoir)

Water level of the reservoir during the period August-October 1990
fluctuated by 3.36 m from 420.69 m in August to 424.05 m in October.

Physico-chemical characteristics of soil and water

Soil texture indicated high percentage (62.03%) of sand in lotic
zone while silt and clay was more (62.00%) in lentic zone. pH of soil ranged
from 7.3 to 8.8. Available phosphorus and nitrogen varied between 2.4 to
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16.0 mg /100 g and 11.48 to 15.40 I1lg/100 g rcspccuvelv. Organic matter was
low and varied from 0.48 to 0.60(~h.

In lotic zone the range was pH 8.0-B.2. alkalinity 106- 108 pprn,
D.O. 8.4-8.8 pprn, Free C02 2.0 ppm, phosphorus 0.12 pprn. silicate 0.018 and
0.020 ppm •..water hardness 94 and ~6 ppm and specific conductivity 198.4
11 mhos cm+.

In intermediate zone. the water temperature. pH. alkalinity. DO.
Free C02. phosphate. organic matter. silicate. water hardness and specific
conductivity ranged between 16.0 and 16.3°C. 7.92. 81.6. 83.6 ppm 7.92 pprn.
2.0 ppm, 2.0 ppm, 2.0 ppm, 0.060 ppm 4.08 and 4.96 ppm, 0.0188 and 0.0192
ppm, 82.4. 88.8 ppm and 169.79 and 1987.8611 mhos crn! respectively.

Plankton and primary productivity

The average plankton population in the reservoir fluctuated from
26.347 u 1-1 in August to reach a minimum of 1.323 u I-I in the month of January.
Seasonal distribution of plankton indicated three distinct peaks. the primary
(26.347 u I-I) in August. secondary (5.431 u I-I) in November and tertiary (4.855
u 1-1) in February. Spatial distribution showed that blooms were comparatively
rich in intermediate (4.39 ml m-3) followed by Iotlc (3.77 ml m-3) and lentic
zones (3.47 ml m-3). Phytoplankton constituted 97.58% of the total plankton.

The average gross and net production in March were 334.3 and
168.7 mg C m-3 hr! respectively. The average respiration was 198.7 mgC m-3
8 hrs-1

Bottom biota

The average standing crop for whole reservoir was 286 no./3·.66 g
m-2. The minimum was in September (138 no. n1'2) and the peak in winter (482
no. m-2).

Aquatic vegetation and associated fauna

Periphytic communities showed the domiance of Bacillariophyceae
both qualitatively as well as qu anttt at rve ly (83.02-95.3%) with maximum
abundance in the month of August (95.3%) and lowest in September (83.02%).
Bacillariophyceae was followed by Chlorophyceae (4.7-16.90(\'0) and Myxophyceae
(1.24-6. 13<)1l).

Biology.: (of commercially important fishes) like C. calla. L. rotiiia. C. mrigala. L.
ealbasu and T. putiiora also was studied.

Yield estimation and fish population dynamics

A total of 442 t of fish was landed during the period April '90 to
March '91. The rate of production per hectare was estimated at 32.4 kg ha! /11
months. The fish landings were dominated by L. ronita (31.18%). M. stnqtiata
(27.45%). T. puiitora (14.65%). L. calbasu 9.440/b, W. attu (5.46%). C. mrigala
(3.86(Yol.and C. eal.la (1.62<Vtl).

•
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A total of 22 fish species belonging to 18 genera and 8 families

were recorded from the reservoir.

A total of 20.30 lakh common carp fingerlings were stocked in the
reservoir during the year.

PROJECT FC/NlO

ECOWGY AND FISHERIES MANAGEMENTOF A
SMALLRESERVOIR IN ALlYAR BASIN

Personnel C. Selvara], V.K. Murugesan, RN. Seth. Re'. Singh

Duration 1985-1992

Location Coimbatore

Yield estimation and reservoir management

The reservoir yielded a total of 49618.400 kg of fish during the
period (Table 1). The catch per unit effort was 1l.32 kg.

Growth of Indian major carps

Out of 500 cat la. 500 rohu, 650 mrigal and 600 common carp
stocked in Aliyar reservoir after clipping and treating the left pelvic-fin between
December 1987 and February 1988. 3 catla. 42 rohu and 280 mrtgal were
recovered. .

Growth of exotic carps : Out of 3920 fingerlings (112.5 mm/l4.0 g) of silver
carp stocked in Aliyar reservoir during November-December 1989.293
specimen were harvested

...•

An average growth of 2000 g in case of grass carp in the reservoir
without much aquatic plants also appears to be encouraging.

Fish seed production in the farm

Maintenance of brood fish: Major carp brood fish were maintained in 2 ponds of
0.1 ha each. The brood fish were infected with Argulus sp.

A pesticide. Cypermethine. was effective in eradication of the
ectoparasite.

Spawn production: A total of 0.81 million spawn of catla and 0.975 million of
rohu were produced through hypophysaUon.

Seed rearing: The spawn produced by the centre was reared and maintained in
12 nursery ponds (0.01 ha each).
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Table 1. Total fish yield of Allyar reservoir during 1990-91 (kg)

Month c L c c H. c L T. Misc. Total
exillCl 1'01111 (I nllicza/a carpio //loW rlx ldella fimbria/lis mossambica

April 928.50 230.50 345.25 262.50 G.OO 3.50 2.50 1.50 1780.25
May' 1405.50 602.75 673.50 242.70 40.35 1.25 9.00 2.00 2976.95
June 2352.55 1454.10 2268.50 478.45 80.00 12.00 6645.60
July 2581.55 2735.00 1947.95 583.80 139.05 7.50 7994.85
August 1159.00 949.00 1842.70 291.75 19.00 4261.45
September 877.45 954.55 1274.00 387.65 107.30 0.90 3601.85
October 1359.10 732.85 1460.75 423.00 97.75 36.75 4110.20
November 1192.85 1319.60 2422.40 552.60 102.25 59.40 '5649.10
December 714.60 1058.45 1775.60 569.30 55.45 201.70 113.75 4488.85
January'91 298.35 516.50 1192.80 370.05 43.25 56.75 22.50 2500.20
February 461.55 668.30 1079.30 202.55 12.25 4.00 26.25 8.50 2462.70
March 829.30 930.15 1145.95 208.00 33.00 3146.40
Total 14160.300 12151.750 17428.700 4572.350 735.550 4.900 24.250 392.350 148.250 49618.400
% Contri. 28.54 24.49 35.11 9.22 1.48 0.01 0.05 0.79 0.30

•

,/
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Personnel

Duration

Location

Fish seed stocking in the reservoir

A total of 56893 fin,gerlin~s of over 100 mm in length. consisting of
34055 cat la. 5805 rohu. 4645 mruial, 12240 common carp. 136 silver carp and
12 grass carp wen:' stocked in the reservoir. Thus. the reservoir has been
stocked wit h a density of 175 fingerlings per hactere.

Stocking of carps in Aliyar reservoir

lSOOO
34055

"'000

-socc

:>00.. .•••..•

-sooc

'00...-"':

scoc

Catla Rohu

Total no. stocked: 56893
Stocking density: 175/ha

136 1 2

Common
carp

Silver Grass carp
carp

M rigal

FC/A/13

A COMPARATIVE STUDY OF PRE-HARVEST AND
POST-HARVEST MANAGEMENT PRACTICES OF

SELECTED BEELS OF THE COUNTRY

S. Paul. YS. Yadava, H.K. Sen

Up to 1991

Barrackpore

Economic indicators in respect of 3 beels in 24 Parganas of West
Bengal were analysed. The interim findings are as under.
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Bagula Bcel, 24 l\H~<ums. (North). area - 90 ha , producuon : 27 tonnr-s.

As against the input eests of Rs.44.000 per annum, ~ross sale proceeds
during the year 1980-89 •..•mounted to HS.5.5 lakhs. Income-wise distrtbuuon for
per family amounts to I<s.5.500/ -. The major cost constituent was expenditure
on st ockmg.v.But , average maintenance of crafts and gear amounted to Rs.50 per
annum.

2 Raghavpur Beet 24 Parganas (North). area - 22 ha. Production: 11
tonnes.

This beel can be treated as a large pond. But the productivity level of 800
to 1000 kg has been achieved in the previous years mainly due to heavy stocking
and intensive management in terms of better retrieval.

3 Padmapukur Beel, 24 Parganas (North). area - 40 ha. Average Production:
35 tonnes per annum.

This beel is supporting 130 fishermen families. The input costs in terms
of depreciation of boats and nets is very nominal. During 1988-89 a crop of about
40 tonnes was netted. Gross sale proceeds amounted to Rs.5.44 lakhs, per family
income being little over Rs.4,OOO/- per month.

Average productivity of beels under study in the state of West Bengal has
been ranging between 280 to 320 kg-l ha-l yr! with the exception of Padrna Beel
which yielded around 1 t ha! yrJ. In terms of income every family gets around
Rs.5.000 per annum as compared to an average income of Rs.2.000 in case of 15
beels in Assam as analysed earlier.

PROJECT FC/A/14

ECOWGY AND FISHERIES MANAGEMENT OF A SMALL
RESERVOIR IN GANGA BASIN (BAGHLA RESERVOIR)

M.A. Khan. D.N. Singh. Balbir Singh. H.P. Singh.
R.K. Dwivedt. R.K. Tyagt, Ram Chandra. J.P. Misra.

Personnel

Duration 1988- June 1991 -'
Location Allahabad

Physico-chemical parameters of water

Depthwise monthly estimation of physico-chemical parameters were
estimated. Lower values of temperature. alkalinity. dissolved oxygen (except in
May and June). pH (except spectfic conductivity) were observed in monsoon
season due to the Influence of rain water. The concentration of nitrate.
phosphate and silicate were higher in monsoon. calcium and magnesium did not
show any definite trend. Decreasing trend in the values of alkalinity. pH and

J



conductivity were observed from April to August and thereafter it increased again
till March.

Derth-wise reduction was observed from surface in 4 or 5 m depth in
respect 0 temperature. dissolved oxygen and pH whereas an increment was
noticed depth-wise in bicarbonate and specific conductivity. Diurnal variation in
physico-chemical parameters also was studied.

Thennal as well as chemical stratification were observed. Chemical
parameters showed a declining trend in July. 1990.

Primary productivity

Gross and net productivity ranged between 37.5 and 308.33
mg C m-3 hr "! and 25.0 and 225.0 mg C m-3 hr "! . Highest gross and net
production was observed in April and lowest in November. Respiration also
fluctuated between 10.0 and 270.0 mg C m-3 hr "! being lowest in October and
highest in August.

Physico-chemical features of soil

Soil samples were analysed for pH. specific conductivity. total dissolved
solids. organic carbon and free calcium carbonate which ranged from 6.89 to
7.61. 182.0 J.l mhos crrr+. 9l.0 and 110.0 mg I-I. 0.92 and l.39% and 4.25 and
4.75% showing higher values in June and lower in September.

Plankton

The plankton population ranged from 71 u I-I in November. 1990 to
13334 u I-I in April 1990. on an average being 3075 u I-I which is 1.4 fold less
from last year production. 1\vo peaks in plankton production were observed one
in summer and another in winter.

Perlphyton

Periphyton population ranged from 144 u cm-2 in October to 5415 u crn-'
in February. on an average being 1455 u crrr ". Bacrllartophyceae (56.91 %)
dominated over Chlorophyceae (22.88%). Myxophyceae (16.67%) and
Desmidoceae (3.54q",).

Aquatic macrophytes

Aquatic weeds were recorded during the months May. November.
December and January in the reservoir, Associated fauna ranged from 124 m-2 in
May to 194 u m,2 in \'ovember being an average of 104 u m-2.

Macrobenthic fauna

The benthic fauna of the reservoir ranged between 220 (August) to
3828 u m,2 (April). The benthos were dominated by Oligochaeta (44.0)%.
followed by insect larvae (42.4%) and molluscans (13.6%).

57



58

Pre-recruitment studies

Spawn of catfishes and minor carps were collected. Barring a few
fingerlings (70 to 85 mm) of Labeo calbasu 'no major carps spawn were collected.

Stocking of the reservoir

Based on the primary productivity study and the proposed fish production
about 70.500 fingerlings of mrtgala (54%). rohu (40%) and catla (6%) were
stocked in the reservoir which were produced at the reservoir site itself by the
team.

Growth study

The growth study on major carps was conducted by fin clipping and
tagging methods. The growth increment recorded per day varied from 1.2 g and
0.6 mm and 5.12 and 1.3 g in respect of C. catla and L. tohita by length and
weight respectively.

Commercial fishing

A fish production of 50.79 qt. equivalent to 10 1.60 kg ha! annum! was
achieved during the fishing season of 1989-90. Major carps formed 55.20%
followed by catfishes (24.70%) and miscellaneous fishes (20.10%).

Energy transformation through primary production

The reservoir has been assessed as moderately productive based on abiotic
parameters. The potential .Iish yield was assessed as about 100 to 126 kg ha-)
annum! against this 101.60 kg ha-! anriurri-! were achieved.

The rate of energy transformation by phytoplankton (total) and
nannoplankton were made in the reservoir using radio isotopes 14 C technique.
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PROJECT FC/A/15

ECOWGY AND FISHERIES MANAGEMENT OF
MUKTAPUR OXBOW LAKE (MAlIN) IN GANDAK BASIN
(NORTH BIHAR)

Personnel K.P. Srivastava. BiC. Jha. V.R Chttranshi,
P.N. Jaitley. V. Pathak. C. Lakra. M.P. Singh.
S.K. Srivastava

Duration 1988-91

Location Patna

Problem (1) Physico-chemical studies of water and soU
diel c cle)

Physico-chemical characteristics of soil and water have been studied.
Both the available nutrients nitrogen (584 to 810 ppm) and phosphorus (107 to
132 ppm) were very high in the soil. The rich nutrient status of the bottom soil
was however not reflected in the water phase which was found to be poor in
respect of both nitrate and phosphate (av. 0.238 mg 1-1and 0.126 mg Lt )
respectively.

Water quality parameters like DO. pH. C02. C03 and HC03 showed
considerable diurnal variations. the magnitude being different in. dlfferent '
months.

Problem (il) Estimation of chlorophyll content and primary
productivity (nannoplankton, net plankton and
macrophytes)

The chlorophyll content of phytoplankton was within the range of 2.12 to
8.50 mg m-3 of which 1.92 to 5.62 mg m-3 was contributed by nanno group.
Thus. out of 5.6 mg m? (av.) chlorophyll content of phytoplankton. the
contribution by nannoplankton was 3.59 that is 64% of total. Almost 70% of the
primary production by phytoplankton was contributed by nannoplankton group
and only 30% by the net plankton.
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Problem (Hi) Quantitative estimation of debitalload and bottom
ener

The bottom organic matter deposites in the form of organic detritus was
very high in the lake ranging from 168.8 g m-2 to 482.4 g m-2 (dry weight).
Thus. on average the detrital load in the lake was 310.3 g m-2 which is
equivalent to 4.65,450 cal m-2 day "! of bottom energy.

Problem (tv) Qualitative and quantitative estimation of plankton

Net plankton: The average crop of plankton during the pertod in the lake
was 911 u 1-1 and that in pen was 1.326 u 1-1. contributed by 80.7 % and 75.4%
by phytoplankton and zooplankton respectively.

Nannoplankton : The abundance of nannoplankton ranged between
7.118 u 1-1 (July) to 37.166 u 1-1 (June) with an average of 21,044. The bacterta
were numerically most dominant group contributing almost 79.63 to 9l.95% of
the total population.

Periphyton : The periph~tic population in the lake ranged between
2,488 nos. cm-2 to 5,712 nos. ern (av. 3.927 nos. cm-2). Bacillariophyceae
was the most dominant group (67.8%) followed by Chlorophyceae (l8.6%1.
Myxophyceae (9%).

Macrophytes : Muktapur lake was highly infested with macrophytes and
among them submerged vegetation was the most dominant. The wet weight of
the hydro~hytes ranged between 5.6 kg m? to 14.8 kg m-2 with an average of
9.0 kg m .

Flora and fauna associated with weeds: Many insects and benthic
organisms were found inhabiting the macrophytic niche of the system, the
important among them were molluscs. The associated flora were dominated by
Bacillariophyceae followed by Chlorophyceae.

Macrobenthic fauna : The numerical abundance of benthos in the lake
was an average 2,490 nos m-'. Benthos was comparatively rtch in the pen (1,865
to 2,871 nos m-2).

Fish catch statistics
presented in Table 1.

Monthwise fish landing in Muktapur lake has been

t
i

•

j
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Table 1. Month-wise fish landing in Muktapur lake

Months Total catch Major carps (kg Cat fishes Misc.
(t) Mrlgal Rohu Catla Calbasu (W. attu) fishes

(kg) (kg)

April 0.480 42.400 267.600 45.000 12.600 474.400
May 1.560 32.540 425.300 38.310 20.250 937.700
June 0.960 48.300 302.400 52.500 14.400 556.800
July 0.517 25.185 162.855 27.100 2.000 7.755 292.105

co August 0.167 7.100 52.605 7.400 3.035 96.860
September No fishing
October -do-
November -do-
December -do-
January 0.295 15.200 278.850
February 0.508 2.650 3.290 2.730 .499.680
March 0.690 1.675 5.350 2.670 680.405

Grand Total 5.327 159.8501231.500 176.710 2.00 58.040 3816.800
(%) 3.0 25.12 3.32 0.40 l.09 67.07

Fish culture in the lake : Culture experiment in pen (0.08 ha) was
conducted with. 800 nos of fingerlings comprising C. catla 500 nos. L. rohita
2 nos and C. ttutqala 100 nos. A total of 260.1 kg of fish was harvested leaving
behind an estimated stock of 40 to 50 kg.

A new pen (0.1 ha) has been constructed and installed in the lake with the
aim to culture five species combination to enhance productivity.

Flow of energy in the biotop : The total energy fixed through primary
production amounted to 149.68 X 105 cal m-2 yr". Out of the available energy.
fish was able to fix onlv 15.984 cal m? yr:". This gave a conversion efficiency of
0.107% and 0.0023% (rom photosynthesis and light energy to fish.

PROJECT FC/NI6

ECOWGY AND FISHERIES MANAGEMENT OF BEEL IN
BRAHMAPUTRA BASIN (ASSAM)

S.N. Mehrotra. S.P. Singh. R. C. Singh. A. Sarkar
M. Choudhury. D.K. Biswas

1988-1991

Personnel

Duration

Location Siligurijan beel and Peetkatt Beel,

Cage culture in Siligurijan beel: Experiments to culture fish in
cages were conducted in Siligurijan beel from 15th September 1989 to June
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1990. About 450 nos. of mrtgal and rohu fingerlings (63-66 mm/6gl were
stocked in cages.

Pen culture in Peetkati beel :

600 number of major carps fingerlings, comprising mrtgal, catla
and rohu tnthe ratio of 1:1:1 were stocked in the pen on 20th September, 1990.
Pre-management of the pen area viz. manuring by raw cow-dung, addition of lime
and fertilization was also done. Floating and submerged weeds were also cleared
manually.

Periodical sampling of the fish stock by drag netting operation was
done and the growth of fish recorded till 23rd March 1991 was as follows.

..

Increment
Species Size range Av. wt. Av. len~th Av. wt. Length wt.

(mm) (gJ (mm (g) (mm) (gJ

L. rohita 64-90 7 192 83 107 76
(85)

C. catla 58-85 4 194 97 119 93
(75)

C. mrigala 74-102 6 178 53 88 47
(90)

Growth of carps in pens (in mm)

200
180
160
140
120
100 ~

80
60
40
20

o
C. mrigala L. rohita Catla catla

~ Initial Length ~ Final Length .• - Increment
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Growth of carps in. pen (in wt.)

100
90
80
70
60
50
40
30
20
19~~~

C. mrigala L. rohita Catla catla

~ Initial Weight ~ Final Weight '.- Increment

Abiotic features of the beel :

High productive capacity of beel water was evidenced by values
obtained for pross production 09.5-156.75 mg C m-3 hel), net production (0-
125 mg C m hell and respiration (25-180 mg C m-3 hell.

Biotic features:

The biotic communily was characterised by rich plankton
population ( phytoplankton: 1433 ul-l) and (zooplankton: 569 ul').

collections.
Benthic organisms were not encountered in the sediment
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PROJECT FC/A/17

FEASIBILITY STUDIES FOR FISHERIES DEVELOPMENT IN
~~ NONGMAHIR AND KYRDAMKULAI RESERVOIRS OF MEGHALAYA.

Personnel V.V. Sugunan, Y.S. Yadava. Keya Saha

August 1990 - June 1991

Barrackpore (Project sites at Meghalaya)

Dwution

Location

Kyrdemkulai: The reservoir was created in the year 1979 by
damming the river Umrang for hydel power generation. It has an area of 90 ha
and a live storage capacity of 2250 acre feet at full reservoir level.

Although a low rate of organic productivity is indicated @ 56.88
mg C m-3 he) (gross promary production) the qualitative and quantitative
richness of the plankton communities suggest a positive trend. The near-total
absence of macrophytes (free floating. submerged and littoral) also indicates that
the major energy transformation takes place through the plankton chain.
Macrobenthos population. was thin (16-112 units per sq. m).

The recent stocking of Indian major carps in the reservoir (0.15
million approx.) is yet to reflect on the fishery.

Nongmahir: This is a pickup reservoir formed in the year 1979 by
conduting the residual waters of the Kyrdemkulai turbines into a steep gorge.
The environmental and water quality parameters are observed to be in the
productive range though the rate of carbon synthesis at the primary producer
level is rather low. estimated at 34.38 mg C m-3 hr! (Gross Primary Production).
Out of the average density of 3790 units per 1 plankton: 90% is constituted by
the desmids: the density of benthos was 16-96 units per sq. m.

I
i
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Personnel

Duration

Location

BF/B/2

STUDIES ON THE FISHERIES POTENTIAL OF
ESTUARINE WETLANDS (BHERIES)

Apurba Ghosh. Amitabha Ghosh. G.N. Saha, R.K. Das, P.K.
Chakrabortt, K.R Naskar. A.C. Nandy, S.C. Thakurta, H.C.
Karmakar, H.C. Joshi. N.N. Mazurnder, S.K. Chatterjee. L.K.
Parbat

1986 - March. 1992

Barrackpore, Calcutta

Management of non-saline sewage-fed wetlands

Physico-chemical and bacteriological investigations :

Bacterial load of Kantatala wetland was always much higher than
that of Minakhan due to the higher concentration of sewage effluent reaching
Kantatala. Primary production at Kantatala was more than double of Minakhan
bheri recetvmg dilute sewage. Soil characteristics also give evidence of better
productivity of Kantatala soil. Transparency at Kantatala most often was near to
critical values due to planktonic bloom and reducing the DO value to trace to nil
at night.

Cage culture experiment:

65

Recently, some pen culture experiments have been conducted in a 12
ha bheri in West Bengal. After 5 months of rearing, the growth was as follows (Table
1) :

Table 1: Production of Oreochromis spp. and C. carpio in cages installed in bheries

Species Initial wt. Final wt.

O. mossambicus
O. niioticus
C. carpio

Pen I Pen II

8.4 g.
19.5 g
38.8 g

127 mm/31.4 g
148 mm/65.6 g
164 mm/81.0 g

128 mm/32.5 g
147 mm/64.5 g
169 mm/89.2 g
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WoUJia sp. and Enmteromorpha asfood for fishes :

Laboratory investigations were conducted in ~Iass jars to assess the
efficacy of WoljJia and Enleromorpha as food for wetland fishes using O.
mossambicus as the test species. Wolffia can be a substitute for natural foods.

The two trials. each of one month duration. with Entermorpha did
not show any encouraging result.

At Minakhan. two wetlands of varying salinity concentration were
selected for studying growth rate of fishes and prawns. Two 10 sq.m. parts of
the wetland No. 1 was seperated with earthen dykes and stocked with O.
mossambicus. L. parsia and P. monodon. The growth rate observed was as
follows:

Species Initial wt.(g) Wetland I (Final wt.llg.)
Chamber I Chamber II

Wetland II (Final wt.)(g.)
Chamberl Chamber II

O. mossambicus*
L. parsia"
P. monodon*

2.7
1.7
0.6

17.4
8.0
9.0

20.0
6.3
8.4

25.000 no/ha 30.000 no./ha
12.20 g. 11.90 g.

@ 5000 no/ha @1000 no/ha
Nil NIlM. rosenberqii= Nil

•
••

@ 15.300 no./ha
@ 2.000 no./ha

The stocking of M. rosenbergii excert no descernible influence on
the growth of other species. Similarly raising of stocking density of P. monodon
from 5.000 to 10,000 showed no adverse effect on the growth of the species:

Biology of Oreochrotnis niloticus

Investigations on different aspects of the biology of the species
reared in wetlands were conducted.

Heavy metal monitoring

Heavy metal monitoring in various fishes like O. mossambicus. O.
niloticus and C. carpio of sewage fed bheries revealed consistent accummulation
of metals in flesh tissues. However. the mercury accummulation in flesh tissues
of different tissues did not exceed the tolerance level of 0.5 mg/ g wet wt.
recommended fore human consumption. In the case of O. mossambicus liver
tissues showed significantly higher mercury level (1.78 mg/ g wet wt.).
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Sub-Project: Ecology and management of estuarine bheries

During the year 1990-91. ecological studies in relation to biological
productivity of bheries under three saline zones were made at places Kharibari
(low saline). Malancha (medium saline) and Golabari (high saline).

Total fish and prawn production recorded in bheries were 552.6
kg. 250 kg and 290.6 kgha-l yr-! in low medium and high saline bhertes
respectively and P. monodon contributed at 128.6 kg. 40.5 kg and 62.24 kg
ha-! yr-l respectively.

Abundance of commercial fish and prawn seed in tidal ingress
water of bhertes was poor this year at all the collection centres. P. monodon was
almost absent in collection barring stray occurance at Golabari. M. brevicomis
was available only at Malancha (24 nos net! hr-l) and at Golabari (60 nos net-!
he 1) in November 1990. While P. styliferus was recorded in all the centres
being highest at Golabari (65 nos net'! hr-l) in November 1990.

Significant results were achieved in cage culture experiments in
low and medium saline bhertes in producing juveniles from early juveniles (14.22
mm) and adults from young ones (95-108 mm) of prawn (P. monodon). The early
juveniles were raised by rearing post larvae in six hapas (2 x 1 x 1 m) fixed in
bheri. The survival of early juvenile was recorded as 75% at 3.8-4.1 ppt salinity
in low saline bheri while as 81% in high saline bheri at 17.1-2l.0 ppt salinity.

Cages of size 150 x 75 x 60 ern made of split bamboo were used.
Three such cages were fixed in each low and high saline bheri. In each cage 75
nos of early juvenile of P. monodon were released and reared for one month.
The survival of juvenile prawn was recorded as 7l.2% (4l.55 mm/551 mg) at
3.8-5.0 ppt salinity in high saline bheri based on only natural food. Besides
encouraging result were achieved in raising adult P. monodon at high saline
bhert.

Plankton and Benthos

During the year the monthly plankton studies revealed that the
plankton densities at non-saline sewage-fed wetlands and saline sewage fed
wetlands averaged at 0.3 ml/50 I (I.e .. 637.54 u/l) and 0.5 ml/50 I (I.e .. 1038.47
u/l).

There were differences in the average densities of benthos from
saline wetlands (63.82 x 103 u/m2) and non-saline wetland (16.48 x 103 u/m2).
The reason for such differences may be attributed to higher abundance of
filamentous algae like Enteromorpha sp. and crustaceans harbouring the lablab
matrix.



68

PROJECT BF/B/3

ECOWGY AND PRODUCTION BIOLOGY OF H<X>GHLY-
MATLAH AND KULTI ESTUARINE SYSTEM

Sub-Project Assessment of fishery resources, biological
Investigations and stock recruitment studies
and monitoring of ecological parameters of
the estuarine system.

B.N. Saigal (upto July 1990), RN. Pal, Babu Lal, AK. Ghosh,
M.K.MuKhopadhyay, H.C. Joshi, R.K. Banerjee, M.K Das,
M.M. Bagchi, RK. Das, P. Mitra, H.C. Kannakar, S.N. Dutta,
D.K. De. RN. Dey, A.R Paul, AK. Roy, N.C. Mondal, S.P.
Ghosh, Pmtu Blswas, T. Chatterjee, Keya Saha, AK.
Banerjee, 'i. P. Ghosh, S.K. Chakraborty, S. Chakraborty,
H.K Routh. KK. Das, P. Singh, Subhra Saba

1983-95

Personnel

Duration

I..ocation Barrackpore. Canning, Uluberta, Diamond Harbour,
Dtgha and Frazerganj/Namkhana

Dynamics of plankton In Hooghly-Matlah estuarine system:

Zone II (industrial Zone) showed significant variations in all the values
when compared with wne I (upper non-industrial zone). The low SDI and high C
values indicated prevalance of pollution during monsoon and post monsoon
months in zone II. Brackishwater non-industrial zone [zone III) showed normal
pattern of planktonic distribution indicating negligible impact of pollution in the
down stretch of the Hooghly estuary. Matlah estuary had high concentration of
plankton throughout the year with peak during winter months which showed
direct relationship with fin and shellfish abundance during same period in the
system. Zooplankton and diatoms were the principal organisms contributing to
plankton population.

Dynamics of zoobenthos In Hooghly estuary

Zonewise studies indicated wide fluctuations in density and SDI values of
benthic fauna in zone II. The dominant organisms in zone II were gastropods
(Lymnaea sp., Pleurocera sp .• Indoplanorbis sp. etc.J, oligochaete worms
(Branchiura sp.) and polychaete worms (Neanthes sp.) . High densities of these
indicator organisms and low SDI values indicated high organic deposition in
industrial zone of the estuarine stretch. Zone III was proved to be almost free
from pollutional impact.
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.'

Assessment of fishery resources and fish catch

Hilsa : The prime fish. htlsa , Tenualosa tlisha, catch was the highest
recorded in the last nine years. The details are given below:

1971-72
1981-82
1990-91

Catch (in t)

6573.3
6886.0
6256.5

Increase in hllsa
landings from Hooghly

estuary

1990-91
1971-72

1981-82

Annual fish yield and catch structure in Hooghly estuary

The lower estuarine zone accounted for about 95.7% of the total estimated
estuarine fish yield of 40981.0 t. Yield per ha increased from 41.4 kg in 1989-90
to 51.2 kg in 1990-91.
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The specieswise break up constituting; the dominant fishery in 1989-90

and 1990-91 are presented in Table 1.

Table - 1. Contribution of dominant fish species. and prawns (in t) to the total
estuarine fish catch

Name of species Contribution
to total catch

Feb. 90- Feb.89-
Jan.91 Jan.90

% in the total
catch

Feb.90- Feb.89-
Jan.91 Jan.90

Contribution to total % of % of
__~ca~t~c~h_* ~C~0~1.~.6~CoI.7
Feb.90- Feb.89-
Jan.91 Jan.91

1 2 3 6 7 8 9

TenuaIosa
ilisha
Pamapama

6256.5 1563.4

5235.2 3978.2

Setipintia spp. 3898.4 4379.4

Harpodon 7065.7 4735.7
nehereus

Tachysurus 1673.5 432.8
jeHa

Stromateus 187l.9 160.1
cinereus

Polynemus 174.6 98.2
paradiseus

Coilia spp. 474.7 537.2

Ilisha elongata 863.5 413.4

Sciaena 234.3 87.5
biauriius

Polynemus
indicus

73.0 191.3

Chirocentrus
dorab

272.3 98.1

Prawns 2635.4 2670.0

Others 8417.4 9815.7

Total

4 5

15.3

12.8

9.5

17.2

4.1

4.6

0.4

1.1

2.1

0.6

0.2

0.7

6.4

20.5

4.7 6256.0 1563.4 43.7 2l.0

12.0 224.0 374.7 1.6 5.0

13.2 165.5 322.9 4.31.2

14.3 437.6 528.0 3.1 7.1

1.3 1464.4 244.0 10.2 3.3

0.5 1699.2 103.4 11.9 1.4

0.3 84.8 78.2 0.6 1.0

1.6 88.3 302.6 0.6 4.1

1.41.2 131.1 101.2 0.9

0.3 72.0 60.3 0.5 0.8

0.6 73.0 191.3 0.5

0.3 273.3 82.6 1.9 1.1

8.1 845.2 760.8 5.9 10.2

29.6 2307.4 2548.0 16.1 34.2

40981.0 33139.6 100.0 100.0 14311.9 7450.8 100.0
100.0

*Excluding winter fishery



Winter migratory bagnet fishery : Total estimated winter migratory
bagnet catch amounted to 26669.0 t accounting for 65% of the total estuarine
catch. with an average CPUE of 198.7 kg compared to the catch of 25688.8 t
with an average CPUE of 107.4 kg for the previous year.

Gearwise composition of catch : Bagnets and drift gill nets constituted
the most dominant gears In the entire estuary. accounting for 97% of the total
yield (bagnets 69.6%. gill nets 27.4%).

BiOlogy and fishery: Biology and fishery of Polynemus paradiseus was studied.

Physico-chemical characterisation of the Hooghly estuarine water

The salinity pattern as shown in the following table clearly indicates
gradual shifting of the estuarine gradient zone towards the down stretch of the
estuary.

Changes in salinity (in ppt) at Uluberia
and Kakdwip

3 5
3 0
2 5
2 0
1 5

1 0

5

o
0.88 0.04

UJuberia Kakdwip

I E3 1960--61 • 1975-77 EJ 1986-90 I
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Salinity pattern in Hooghly estuary

Zone Maximum sali ity (in ppt)
Place 1960-61 • 1975-77** 1986-90

II
III

Uluberia
Kakdwip

0.042
18.604

12.00
32.80

0.379
29.24

•
••

Before Farakka discharge
Immediately after Farakka discharge .

Energy dynamics of Hooghly-Matlah estuarine system

With the gradual decrease in freshwater dilution the concentration
of half bound carbondioxide increased in .Jalangt river and reached to the level of
258 X 10-6 g 1-1during November.

Pathological investigation
Ulcerations of the body of table sized Labeo rohita, Catla catla,

Cirrhinus mrigala, Channa striaius have been observed in a Jheel of Howrah and
Hooghly districts. The commonest Branchiuran parasites, Argulus sp. were
found on the body of the affected and non-affected fishes. It is suspected that
Argulus parasites can be the vectors for viral and bacterial pathogens of fish.

Pterophyllum sp. were affected badly due to monogenetic
trematodes, Gyrodactylus sp. causing morbidity and mortality of the fisfi. The
infestation of fish was brought under control effectively by dipping the fish in 1 :
5000 formalin solution in the controlled condition.

Hydrobiological investigation of Kulti estuarine system

Hydrob iological monitoring of 40 km stretch of Kulti estuary
between storm water channel confluence and Kanmari indicated stgntftcant
impact of Calcutta city sewage on the water qualities as well as biocommunities of
the estuarine system.

Biomonitoring : Centre-wise and seasonwise analysis of plankton
in Kulti estuarine system clearly indicated the influence of Calcutta city sewage
on qualitative as well as quantitative abundance of these organisms. However the
condition slightly improved during monsoon months which may be attributed to
the freshwater dilution effect. Degenerative changes in hepatocytes were
observed in Liza persia collected from Kulti outfall area during summer months.

Fish and prawn seed recruitment in Hooghly estuarine system : Recruitment of
estuarine fish and prawn seed was assessed at two centres of the Hooghly estuary
viz., Frezerganj and Sagar. The maximum availability of prawn and fish seed
collected per shooting net per hour at Frezergan] was that of Penaeus monodon
(2208). At Sagar also the maximum number was of P. monodon.

...•
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Waterquality monitoring

The environmental monitoring campaigns in the Hooghly estuary
during monsoon. winter and early summer have revealed distinct influence in the
water quality of the Hooghly estuary below the confluence of the river .Jalangt at
Nabadwip. The chemical and biological parameters during winter and early
summer showed large variations at different locations whereas during monsoon
the variation was supressed due to heavy discharge in the river.

The impact of pollution was evident on the plankton population and
insect population at various locations as evident from the Species Diversity
Indices. SDls for benthos also showed impact of pollution near Hajinagar.

The pulp and paper effluent at HaJinagar suppressed the microbial
population at the factory side bank. The microbial population was found to be
highest at Diamond Harbour.

Haematological parameters viz. RBC. WBC. Hb and Hct in the
sedentry fish Rita rita collected from Nabadwip and HaJinagar s howe'd distinct
impact of environmental stress due to effluents from pulp and paper and other
industries in the Hajmagar region. However. in the migratory fish S. panijus the
blood parameter in the specimen collected from Hajmagar and Diamond Harbour
did not show any significant difference.

Heavy metal and pesticide residue monitoring

Heavy metgals (Zn, Cu and Hg) and pesticide residue (t-DDT and t-
HCH) levels in various fish and plankton collected from three locations in the
Hooghly estuary could not find any violation of recommended tolerance levels for
human consumption for metals and pesticides. The DDT levels were highest in
the fish collected from Diamond Harbour and HCH in fishes collected from
Hajinagar.



Personnel P.K Chakraborti, Y.S. Yadava, KR. Naskar, R.K Das,
Babu Lal, N.N. Mazumder
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PROJECT BF/B/8

ECOLOGICAL STUDIES ON TROPICAL MANGROVE
VEGETATION ON WESTERN FRINGE AREA OF THE
SUNDERBANS

•Duration

Location

1986-1990

Gosaba-Sajnakhali, Kulti and Bakkhali

During the year, investigation was continued at Sudhanyakhali (without
guanol and Sajinakhali (with guano) in the core area, Durgaduani (semi core area),
Cosaba (Human interferred area), Bakkhali (coastal area) and Malancha (sewage
influenced area).

The floral density was estimated to be 25 t/ha while the floral height did not
exceed 10 metres. Thus, the total floral biomass in the Indian Sunderbans (2,300
sq.km) is estimated to be 5.75 million tonnes.

So far 32 periphytic and phytobenthic flora have been recorded from the
mangrove ecosystem.

Plankton:

The plankton densities at different sampling centres varied as follows:

Sudhanyakhali
Sajinakhali
Durgaduant
Gosaba
Bakkhali
Malancha

100 u/l

12.06-18.25
16.03-18.04
12.10-14.42
24.39-27.89

3.92-5.34
11.08-15.13

m!!/I (dry wt.l

0.22-0.28
0.27-0.28
0.14-0.15
0.35-0.36
0.04-0.07
0.15-0.23

cell (settled. vol,)

0.37-0.49
0.47-0.48
0.25-0.26
0.61-0.86
0.07-0.12
0.26-0.39

Estimation of species diversity revealed that mangrove forest receiving both
fresh and brackishwater (l.e.. Malancha and Bakkhalll showed the highest diversity
(d) of srecies. The low values of concentration of dominant species (e) and high
value 0 eveness (J) prove less fluctuation of the ecosystem even though there are
tidal exchanges in the mangrove areas.
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Benthos

The benthos densities at different sampling centres varied at follows :

Sudhanyakhali
Sajmakhall
Durgaduant
Gosaba
Bakkhali
Malancha

lOOQu/m2

0.73-0.99
3.89-4.10
4.94-5.55
0.98-1.30
0.52-0.63

51.17-86.73

m2/m2 (dry wt,)

1.06-1.44
5.64-5.95

122.65-192.62
1.42-116.24

116.23-116.40
998.08-3590.32

The study of species diversity for the benthos revealed the same trend as that
for the plankton .

.Associated fauna

There was practically no change in the abundance of associated fauna of the
phytotelmates of different sampling sites excepting the decline in P. monodon
seeds.

Biochemical studies

Comparative study of the composition of fresh litters of the three species of
AL'icennis were conducted.

Chemical aspects

During the year, the solar energy transformation, the rate of carbon
assimilation, total alkalinity, Ec and TDS of the ecosystem were studied which
reveals that the maximum efficiency of energy transformation and carbon fixation are
observed in the core areas.

Microbial studies

During the year three sets of samples were studied. During the first quarter
the highest bacterial load was at Durgaduani and the least at Bakkhali. In the
monsoon and in the post monsoon phase bacterial loads were influenced both by the
nutrient rich condition of Sudhanyakhalt, Sajmakhalt, Durgaduaru and Gosaba and the
decomposed litter washing from the forest.
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PROJECT BF/B/9

ECOLOGY AND FISHERIES OF- NARMADA ESTUARINE SYSTEM
WITH SPECIAL REFERENCE TO IMPOUNDMENT OF
RIVER NARMADA (SARDAR SAROVAR)

D. Nath. S.N. Singh. S.K. Sarkar, G.C. Laha. RC. Mandt,
K.S. Banerjee. C.K. Vava

1988-1993

Personnel

Duration

Location Vadodara

Hydrological regime

Physico-chemical features were studied. The soil reaction was alkaline
at all the centres (pH 8.0 to 9.1). Organic carbon content of the Narmada Estuarine
system varied from 0.1 to 1.3%.

Primary production

Average Gross (187.4 mg Cny3 hr-I) and Net (112.5 mg Cm-3 hr-I)
production were highest at Vedgam representing the dam site stretch. the
community respiration followed the similar trend.

Biological regime

The average planktonic biomass for the Narmada Estuarine System as a
single entity fluctuated from 109 (Bharuch) to 345 nos. 1-1 (Vedgam). Phytoplankton
(72.73 to 95.57%) was the most prevailing fraction of this abundance. By and large
zooplankton (4.43 to 27.27%) was meagerly represented and mainly consisted of
copepods and rotifers.

Projecting the Narmada Estuarine Complex as a whole. the average
macro-benthos abundance ranged from 388 (Bharuch) to 2342 nos. m-2 (Vedgam).
Greater faunal diversity at freshwater extent reflected the prevailing congenial state.

Identification of Discharge points (industrial, agricultural and domestic)

Baijalpur point at Bharuch stretch was identified as the point receiving
domestic and industrial effluents.

The soil was rich at Outfall as reflected by high organic carbon content
(av. l.5%), high available nitrogen (33.7 mg 100 g-I) and high total nitrogen
(0.16%).

••
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Artificial fecundation of Tenualosa ilisha; Its hatching and rearing techniques :

A new hatchery was designed which encompassed recirculation device
coupled with constant aeration. -

Four sets of Tenualosa ilisha were successfully bred during this
monsoon.

Dry stripping methods was employed. Rate of fertilization varied from
36.67 to 77.08%. The water hardened embryo were subjected to hatching in the
designed hatchery. The percentage of hatching was 63.46 to 72.17%; 1.938 lac of
spawn was transported to Umarwada and Ukai fish farms. The spawn attained an
average size of 103.5 mm in length and 5.45 g in weight after 148 days of rearing. A
growth rate of 0.70 mm day! could be achieved.

Biological studies of the hilsa also was conducted.

PROJECT BF/A/2

FISHERIES AND BIOLOGY OF HOOGHLY HILSA.
TENUALOSA ILISHA

Personnel B.N. Saigal, Apurba Ghosh, M.K. Mukhopadhyay, A. Mukherjee,
Amitabha Ghosh, P. Mitra, H.C. Joshi. V.K. Unruthan, D.K. De

Duration 1986-91

Location Estuarine Division. Barrackpore

A hatching-cum-rearing unit. designated as 'Circular grid hatchery' has
been fabricated and put on trial at Farakka. Each unit of the hatchery is consisting of
a plastic pool (4' dia and 3' height) with the provision of an outlet of water below 3"
of its top, a revolving sprinkler and a circular grid.

Eggs are placed in the grid and a feeble circular current of water is
maintained through the revolving sprinkler. The hatchlings were reared in the
plastic pool for 7 days with the survival rate of 82%. The percentage of hatching is
found to be of 89.5 (85-94%). The spawn were fed with finely powdered mustard oil
cake and rice powder (l: 1) at the rate of 2% of their body weight.

Seed raising of Tenualosa ilisha

Two nursery ponds of 0.1 ha each at Farakka were stocked with 7 days
old spawn of T. ilisha and reared for 95 days with a survival rate of 29-32%. In one
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of the ponds synthetic thyroxine, Eltroxin (Allenburys) was given daily in powdered
form along with the feed.The stocked spawn grew to an average length/weight of
74.5 rnm/4.13 gm in the eltroxin treated pond.

The first release of the reared fry of T. ilisha into the river system was
done by the General Manager of Farakka Barrage Project.

Physiological changes of migratory hilsa

Investigations were conducted on the moisture and lipid contents of
muscle and gonad of T. tlistui at Frazergun] , Nababgun], Nabadwip and Farakka.

Haernatologtcal characterisation of T. ilisha collected from three
sampling points within 400 km stretch of Hooghly Bhagtratht System between
Diamond-Harbour and Farakka.

•

Biology

The age and growth of both male and female hilsa, Tenualosa ilisha
were studied separately by using the length frequency method from the lower zone
of Hooghly estuary. It was found that four age groups were involved in both male and
female populations.

Multivariate discriminate analysis revealed that two sub-populations
significantly differed on four morphometric characters vlz., snout to dorsal base,
clept of mouth, thickness and snout to margin of eye (F=14.8117 d.f. 4,109, D2 =
2.2706, T2 = 60.8775) exist in Hooghly.

Heavy metal monitoring

Investigations were conducted to assess the extent of heavy metal
accumulation in the tissues of hilsa collected from Nababgan], Nabadwip and Farakka
(Table below).

Place Tissue Zn Cu Cr Cd Hg
(in fl/ g wet wt. basis (mean)

Nawabgun] Muscle 8.16 0.86 0.7 0.33 0.006
Ovary 33.85 4.50 nd 0.29 nd

Nabadwip Muscle 5.12 nd 0.9 nd 0.047
Ovary 21.42 nd nd nd 0.013

Farakka Muscle 4.04 nd nd nd 0.035
Ovary 14.30 nd nd nd 0.029

nd - not detectable
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Hilsa migration studies

Experimental trials were conducted at Farakka on the use of 'Floy' tags
for investigating migration and related biological. changes in hilsa.

PROJECT AN/N9

DEVEWPMENT OF SUITABLE DESIGN OF
PENS AND CAGES FOR AUGMENTING FISH
PRODUCTION IN LAKES AND RESERVOIRS

Personnel A.B. Mukherjee

Duration

Location

1986-91

Barrackpore

Pen enclosure

Studies showed the shore profile of the Muktapur oxbow lake has not
undergone any major change over its original slope (1 : 35000) as recorded after the
monsoon in the vicinity of the pen enclosure. Lateral bracmgs provided. to the pen
structure were found adequate in counter-acting thrusts of low surface waves.

Cages

Studies have been conducted on shorting and composition of reservoir bed
materials with a view to developing anchorage facilities for the floating net cage to be
used in the Bhatgar Reservoir.

Ecology of the Narmada estuarine system

Seven centres were earmarked for exploring the basic annual ecological
events of the Narmada Estuarine System. The selection of the centres was based on
the topography and the deltaic extent and these were, Gadher and Vedgam
representing hilly and woody freshwater stretch, Poicha and Sisodara demarcating
inclined plains freshwater stretch, Jhanor and Bharuch and Bhadbhyut forming the
transitional and plain deltaic extent respectively.

...•
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Physico-chemical environment

Relevant data on physico-chemical regime of water and soil and primary
production were studied.

Based on the average transparency, deltaic centres were more turbid as
compared to riverine centres, thus projecting zonal demarcation.

PROJECT AN/A/12

IDENTIFICATION OF THE AETIOLOGICAL AGENT OF
EPIZOOTIC ULCERATIVE SYNDROME IN FRESHWATER
FISHES

R.N. Pal, M.K. Das, S.P. Ghosh, S.K. Choudhury ( School of
Tropical Medicines), B.D. Chatterjee (School of Tropical

Medicines)

Personnel

Duration July 1990 - December 1992.

CICFRI, Barrackpore & School of Tropical Medicines, Calcutta.Location

Both gram positive and gram negative bacteria belonging to various
genera and species have been isolated from fish environment and fishes affected with
Epizootic Ulcerative Syndrome(EUS).

Pseudomonas aeruginosa is the solitary pathogen isolatd from the
leisons of the catfishes. No Actinomycetes or acid fast bacterium could be isolated
either from the leison or from the circulatory system of the affected fishes.

Studies indicated that prior to the outbreak of disease there is a drop
in the alkalinity and hardness values in the affected sites within the range of 20-30
ppm and temperature values between 4 and SoC.

•
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PROJECT AN/All3

PILOT PROJECT ON MASS REARING OF GIANT AFRICAN
SNAIL, ACHATlNA FULICA .

Personnel G.K. Vinci. V.K. Unnlthan, V.V. Sugunan

June 1990 - December 1992.Duration

Location CICFRl. Barrackpore

A snail house is erected at Barrackpore measuring 10 m x 2 m x 0.75 m and
has 10 compartments. A field snail farm of the size 10 m x 5 m is erected at
Barrackpore. These two constructions are made for mass rearing of the snails so as
to ascertaining proper stocking densities and rate of growth. Breeding experiments
were conducted in the glass terrarium. Under demonstration of the technology. a
training was conducted to three officials of the Government of Meghalaya.

PROJECT C8S/l

DEVELOPMENT OF INLAND FISHERIES
STATISTICS

Personnel RA. Gupta. S. Paul. S.K. Mandal, Arati Das.
Sucheta Majumder

1985-March '94 (extended to VIII Five Year Plan)

CICFRl. Barrackpore

Duration

Location

Sample survey was carried out in the selected districts in thirteen states viz..
West Bengal. Maharashtra. Andhra Pradesh. Tamil Nadu , Madhya Pradesh. Uttar
Pradesh. Bihar. Assam. Rajasthan. Orissa. Gujarat. Kerala, and Tripura for estimation
of resource and fish yield along with the associated sampling variances. The survey
was conducted following the methodology and data collection system evolved during
the earlier years.

Sampling design adopted for the survey was stratified two stage cluster
sampling with clusters of villages as the first stage unit of selection and ponds in the
cluster as the second stage unit.



82

Efficiency of estimates: The size of the sample was limited to six clusters of
five villages in each district for area estimation and a maximum number of five ponds
from each village for estimation of fish yield. .

The results of the analysts showed that co-efficient of variation for area
statistics ranged from 8.6% to 49% and C.V. for catch estimates ranged from 3 to
62%.

Gain in precision due to identification: There was considerable gain in
precision due to stratification in some districts. viz., Bastar (65.95%). Dhar (49.05%)
and Betul (36.04%) but no gain was achieved in the districts of Jabalpur and Satna in
Madhya Pradesh. In West Bengal also. the gain due to stratification was negative in
the districts of Nadia (-9.46%) and Bankura (-13.51%) whereas in the Coochbehar
district there was no change in precision due to stratification. These results indicate
that stratification in some of the districts is undesirable as far as technical aspects
are concerned.

Survey for estimation of resource and catch under reservoirs, lakes and beels :
Two types of approaches have been followed namely landing centre approach and
fishing village approach depending upon the selection of the ultimate unit of
sampling. Survey of the Coochbehar district was completed during this period and
the area under beels having water area less than 20 ha were estimated at 817.4-
1096.13 ha. The work in the remaining districts is in progress and the data is
awaited.

The compilation of the data for the estimation of catch under rivers, streams
and estuaries has been taken up for analysis.

...
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PUBLICATIONS 1990-91

Ayyappan. S. & P.K. Sukumaran 1986
On some hydroblologtcal observations in Sankey Tank. Bangalore during the
solar eclipse of 1980. J. Inland Fish. Soc.Jtuiia; 18(1) : 52-55.

Banerjee. RK.. AC. Nandy, H.C. Joshi & B.B. Das 1990
Impact of Calcutta metropolitan effluent on the ecology of Kulti estuary. In
Contribution to the Fisheries of Inland Open Water Systems in India. Part 1.
Ed. by Arun G. Jhingran. V.K. Unnithan & Arnitabha Ghosh. Inland Fisheries
Society oj India. Barrackpore. : 147-153.

Banerjee. RK. & Babu Lal 1990
Role of soil and water in fish farming with special reference to primary
production. In Technologies for Inland Fisheries Development. Ed. by V.V.
Sugunan & Utpal Bhaumik. CICFRl. Barrackpore : 125-131.

Banerjee. RK.. H.C. Karmakar. S.K. Chatterjee & S.K. Saha 1990
Evaluation of nutrient loss from sewage-fed fish ponds. Environ. & Ecology.
8(1) : 450-453.

Bhattacharya. S.K. & RK. Tyagi 1990
Bayesian reliability analysis based on first few observations from the two
parameters exponential distribution.
IAPQR Transactions. 15(1): 35-43.

Bhaumik. Utpal 1990
Carp seed raising technology. In Technologies for Inland Fisheries
Development. Ed. by V.V. Sugunan & utpal Bhaumik, CICFRl. Barrackpore :
37-46.

Bhaumik. Utpal. P.K. Pandlt. J.G. Chatterjee & D.D. Halder 1988 .
The problems of exotic carp culture and suggested measures - the fish
farmers' perception. J. Inland Fish. Soc. India. 20(2): 38-42.

Bhaumik. Utpal. P.K. Pandit & J.G. Chatterjee 1990
Participation of fisherwomen in inland fisheries activities - perceived
problems and measures. Environ. & Ecology. 8(2): 713-716.

Chakraborti. P.K. 1990
Culture techniques of freshwater prawns. In Technologies for Inland
Fisheries Development. Ed. by V.V. Sugunan & Utpal Bhaumlk. CICFRl.
Barrackpore : 85-91. .

Chatterjee. D.K. & G.N. Saha 1986
Effect of lime on fish pond soils. J. Inland Fish. Soc. India. 18(1): 41-44.
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Chatterjee J.G .. Tapas Kumar Das. S.R. Das 1989

Early summer breeding of Puntiusjavanicus (Blkr.l with hypophysation at 370

to 400 C in deltaic tract of Sunderbans. J. Indian Soc. Coastal agric. Res.. 7(2):
133-135.

Choudhury. M. 1989
An econometric study on the socio-economic status of the fishermen
community in lower Assam. J. Inland Fish. Soc. India. 21(1) : 7-13.

Das. Manas. K. 1990
Integrated fish farming with poultry. duckery and livestock. In Technologies
for Inland Fisheries Development. Ed. by V.V. Sugunan & Utpal Bhaumik.
CICFRI. Barrackpore : 59-68.

Das. RK.. M.M. Bagcht, M.K. Mukhopadhyay. B.B. Ghosh & Keya Saha 1990
Impact of paper and pulp factory effluent on the fish and their environment in
Hooghly estuary. In Contribution to the Fisheries of Inland Open Water
Systems in India. Part 1. Ed. by Arun G. Jhingran. V.K. Unnithan &
Amitabha Ghosh. Inland Fisheries Society oj India. Barrackpore, : 154-158.

Dwtvedt, RK.. K.P. Srivastava. N.K. Srivastava. RK. Tyagt & Ravish Chandra 1990
Influece of certain hydrological and meteorological factors on the abundance
of carp spawn in a stretch of river Yamuna near Allahabad. In Contribution
to the Fisheries of Inland Open Water Systems in India. Part 1. Ed. by Arun G.
Jhingran. V.K. Unnithan & Amitabha Ghosh. Inland Fisheries Society oj India.
Barrackpore, : 135-140.

Ghosh. Apurba 1990
Culture prospects of brackishwater finfish and shellfish and their
economics.In Technologies for Inland Fisheries Development. Ed. by V.V.
Sugunan & Utpal Bhaumtk, CICFRI. Barrackpore : 111-122.

Ghosh. Apurba 1990
Rice cum fish culture and its economic feasibility. In Technologies for Inland
Fisheries Development. Ed. by V.V. Sugunan & Utpal Bhaumik. CICFRI.
Barrackpore. : 69-84.

Ghosh Apurba & P.K. Chakraborti 1991
Recent investigation on paddy-cum-fish culture in coastal and inland waters.
In Aquaculture Productivity. Ed. by V.RP. Sinha & H.C. Srivastava. Oxford &
IBH Publishing Co. Pvt. Ltd .. New Delhi: 479-484.

Ghosh. B.B .. M.K. Mukhopadhyay & M.M. Bagchi 1985
Status of zinc pollution in the Hooghly estuary and the related toxicity to fish
and fish food organisms. In Proc. National Seminar on Pollution Control &
Environmental Management. 17-19 March 1985. 194-199.
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Ghosh. B.B. & M.M. Bagchi 1990
Oil pollution and its toxicity to fish. prawn and zooplankters in Hooghly
estuary. In Contribution to the Fisheries of Inland Open Water Systems in
India. Part 1. Ed. by Arun C. Jhingran. V.K. Unnithan & Amitabha Ghosh.
Inland Fisheries Society oj India. Barrackpore. : 177-183.

Govind, B.V.. D.S. Krishna Rao, P.K. Sukumaran & M.F. Rahman 1990
Need for management - a case study of Krlshnarajasagar. In Contribution to
the Fisheries of Inland Open Water Systems in India. Part 1. Ed. by Arun G.
Jhingran. V.K. Unntthan & Amitabha Ghosh. Inland Fisheries Society oj India.
Barrackpore, : 165-170.

.Jha, B.C. 1990
The periphyton of Govindsagar reservoir and allied waters. Himachal Pradesh
1. Abundance and periodicity of diatoms. In Contribution to the Fisheries of
Inland Open Water Systems in India. Part 1. Ed. by Arun G. Jhingran. V. K.
Unnithan & Amitabha Ghosh. Inland Fisheries Society oj India. Barrackpore :
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Shri H.C. Banik
Ms. Keya Saha
Ms. Arati Das
Ms. K Such eta Majumder
Shri B.B. Das
Shri Swapan Kr. Chatterjee
Shri Sushi! Kumar

T-I-3

Shri D. Sanfui
Shri AK Banerjee
Shri Donald Singh
Shri M.M. Das
Shri S.N. Sadhukhan
Shri Swapan Chatterjee
Shri KP. Singh
Shri RK Halder
Shri T.P. Ghosh
Shri C.R Das
Shri AK Majumder

••



T-2

Shri D. Chatterjee
Ms. Rina Basak
Shrt B.N. Das
Shrt P. Rajani
Shrt Bhai Lal
Shrt A Mitra
Shrt C.R. Vava
Ms. Abhijtta Sengupta
Shri G.N. Burman (up to 31.8.1990)

T-I

Shri Prahlad Singh
Shrt L.R. Parbat
Shrt D. Saha
Shrt S. Bandopadhyay
Shrt C.G. Rao
Shri S. Kottaiah
Shrt Atanu Das
Shrt H.L. Biswas
Shrt S.N. Chakkl
Shrt AK. Barui
Shrt Hiralal Biswas
Shrt K.K.Das
Shrt H.K. Routh
Ms. Shuvra Das
Shrt S.K. Chakraborty
Shrt N.R. Saha
Shrt Rajesh Kumar Sah
Shrt Sakshi Gopal Blswas
Shrt S.G. Biswas
Shri Ashis Roy Chowdhury

Auxiliary

Shri P.R Rao. Hindi Translator
Shrt Swapan Kr. Das. Time Keeper
Shri G.N. Burman, Mike Operator
Shri S.K. Biswas. Carpenter
Shri S.K. Dev, Plumber
Shrt K.L. Chakraborty. Sr. Gestetner
Operator
Shri J.L. Bose. Sr. Gestetner
Operator
Shri S.C. Bhowmick. Sr. Gestetner
Operator .
Shri Mool Chand Raikwar, Sr.
Gestetner Operator
Shri M.C. Ralkwar. Sr. Gestetnar
Operator
Shri D. Bergyoary. Driver
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Shrt K. Ganesan. Driver
Shri K.L. Das. Driver
Shrt Kanchan Datta. Drtver
Shrt U.K. Chatterjee. Driver
Shrt RL. Balmiki. Driver
Shrt S. Bahadur. Drtver
Shrt Badal Lal Singh. Drtver
Shrt V.G. Dhtndore, Drtver
Shrt N.C. Biswas. Drtver
Shrt K.R Deb. Drtver
Shrt Kishan Deo. Driver
Shrt RanJit Singh. Drtver
Shri M.C. Paul. Driver
Shri Virendra Kumar. Driver
Shrt Ram Prasad. Drtver
Shri Sunder Singh. Drtver
Shrt Arun Kumar MondaI. Drtver
Shrt Subhendu Mondal, Boat Drtver
Shrt RM. Roy (Retd. & Expired)
Shrt Saradindu Chakraborty. Sstsnh
Shrt AK. Goswaml. Driver
Shrt P. Ramallngeswara Rao, Driver
Shrt Suklal Batragl. Pump Man

The following members of staff
(Administrative) rendered their
services during the year.

Senior Administrative Officer

(Vacant)

Accounts Officer

Shrt J.R Verma

Administrative Officer

(Vacant)

Assistant Administrative Officer

Shrt AK. Sengupta
Shrt B.C. Dutta

P.A. to Director

Shrt G. Lahirt
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Senior Stenographer Shrt D.K. De.Sarkar

Shrt AB. Biswas
Shrt RC. Srivastava Shrt Samir Kr. Roy

Shrt S.B. Roy
Superintendent Shrt H.B. Sutar

Shrt T.K. Mazumder
Shri M.R Roy Shrt Kalu Singh
Shri N.K. Sarkar Shrt S.S. Sinha
Shri N.H. Baidya (upto 30.6.1990) Shrt Surendra Kumar
Shri T.P. Das Shrt M.L. Biswas
Shrt S. Dasgupta Ms. Sikh a Mazumder •
Shri Ranjit Kr. Ghosh (A & A) Shrt Biswanasth Sah
Shrt Mahesh Prasad (KVK) Shrt P. Lahtrt

Assistant
Junior Stenographer

Shrt B.C. Bhattacharjee
Shri M.M. Neogi Ms. G. Vinoda Lakshmi
Shrt D.C. Bose Ms. Jolly Saba
Shrt LN. Kodandaraman
Ms. Bani Roy
Ms. Namlta Choudhury Junior Clerk
Ms. S. Majumder
Shrt D.K. Banerjee Ms. N. Banerjee
Shrt S.K. Paramanick Ms. G. Mazumder
Shrt S.P. Sastry Ms. M. Banerjee
Shrt C.C. Das Ms. Anita Mazumder
Shrt RC.P. Singh Ms. Bulbul Mallick
Shri N.K. Mitra Ms. A Neogt
Shrt S.K. Kar Ms. A Chakraborty
Shrt J.C. Patra Ms. Jayasree Pal
Shri M. Kachhap Ms. Swapna Talapatra

Ms. Sefali Biswas
Stenographer Ms. Shyamali Mitra

Ms. Arati Panigrahi
Shrt U.K. Ghosh Shrt S.P. Mondal
Shri T.K. Roy Shrt K. Majhi ..•
Shri S. Bhattacharjee Shri Paras Ram

Shrt S.K. Maranappan
Senior Clerk Shrt Kunja Behart

Shrt Chotte Lal
Shrt T.K. Sreedharan Shrt Ambika Lal
Shrt L.P. Mishra Shri P.K. Dutta -
Shrt BaU Nath Shrt B.K. Das
Shrt Keshab Prasad Shrt S.K. Bose
Shri H.K. Nath Shrt N.R Kundu
Shri J.N. Banerjee Shrt J. Roy
Shrt S.K. Sarkar Shrt S.K. Tikadar
Shrt D.N. Baidya Shrt U. Bhattacharjee
Shri S.R Halder Shrt P.K. Ghosh
Shrt H.L. Sarkar Md. Quasim
Shrt B.B. Mukhe~ee Shrt C.K. Pandey
Shrt B.C. Mazum ar Shrt C.K.N. Sahi
Shri S. Bhowmick Shrt K.S. Rao
Shri M.K. Das Shrt Debesh Chowdhury



Shri Brahmapal Balmiki
Shri S. Karmakar
Shri Sukumar Sarkar
Shri AK Dey
Shri M.K Joardar
Shrt S.K Ghosh
Shrt A D. Sinde

Shrt Munshl Ram Balmiki
Shrt L. Samulu
Shrt Bhtrn Bahadur
Shrt KL. Balmiki
Shrt N.L.Das
Shrt H.K Burman
Shrt Ram Sunder
Shrt J. Khalko
Shri C.P. Singh

The following members of
staff of supporting grade rendered
their services during the period.

Supporting Grade IV

Shrt RL. Raikwar
Shrt J.M. Kujur
Shrt H.B. Lama
Shrt Antlram Das
ShrtH.K Das
Shri T.K Biswas
Shrt Sunil Kr. Das
Shrt M.S. Burman
Shri Mewa Lal
Shrt H.K Pramanick
Shrt Nar Bahadur
Shri Sitaram Balmiki
Shrt AM. Patra
Shrt B. Prakash
Shrt D.D. Poudel

Supporting Grade II

Shrt Munnilal Mallah
Shrt Maha Singh
Shri Dukhharan Sahani
Shrt Laxmi Ram
Shrt Sura] Bahadur
Shrt B.N. Mondal
Shrt Rajendra Ram
Shrt A Sahani
Shri C.P. Singh
Shrt KD. Raju
Shrt P. Seshanna
Shrt P.C. Bez
Shri D.C. Das
Shrt B.C. Das
Shrt B. Hazarika
Shrt P.C. Kachari
Shrt AL. Yadav
Shrt Parameswar
Shrt S. Mahendra
Shrt M.L. Saha
Shrt J. Mukhia
Shrt AK Biswas
Shrt Khemchand Balmiki
Shrt L.K Halder
Shrt AC. Ghosh
Shri J.N. Mallah
Shrt Gulab Shaw
Shrt Subrahmani
Shrt M. Mahadeva
Shrt K. Nmgtgowda
Shrt S.T. Gavate
Shrt S. Mahendran
Shrt V. Martappan
Shrt A. Ramaswamy
Shrt M.V. Krishnan
Shrt K Kalianan
Shrt Ram Prasad
Shrt Karam Raj
Shri Satyendra Burman
Shrt Lalta Prasad
Shrt SUa
Shrt Rajdhart Mallah

Supporting Grade III

Shrt J.N. Biswas
Shrt S.C. Balmiki
Shrt P. Sayalu
Shrt S.P. Yadav
Shrt B.N. Mondal
Shrt RN. Tar
Shrt Laluram Balmiki
Shrt B.B. Das
Shrt Balaram Bhanja
Shrt S.N. Burman
Shrt G.C. Mondal
Shrt Jungli
Shrt Jugal Kishore
Shrt S.K Boral
Shri Tek Bahadur
Shrt H.S. Burman
Shri S.S. Burman

99
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Shrt Sukchand Blswas
Shri Bideshi Lal
Shri B. Pugalendhi
Shrt Om Prakash
Shrt M.P. Bind
Shrt A Gangaiah
Shrt K Bahadur
Shrt A Biswas
Shrt R Palaneswami
Shrt KK Dhir
Shrt A Murugesan
Shrt S.S. Bondre
Shrt B.N. Krishnappa
Shrt Gunadhar Dhlbar.Iad-hoc)

Shrt S.C. Sadhukhan
Shrt Dlpak Chakraborty
Shri Biswanath Bose
Shrt Ananta Kr. Bhanja
Shrt Rabi Kr. Sardar
Shrt La}Bahadur
Shrt Dilip Kr. Das
Ms. B. Sakuntala
Shrt Mohan Lal Sarkar
Ms. Hemlata Halder
Shrt Balkishen Balmiki
Shrt S.N. Nan
Shrt Mahendra Balmiki
Shri Ullas Naik
Ms. Rupali Chatterjee
Shrt Ashok Kr. Dey
Shrt Ganesh Ch. Paramanick
Shrt Iswarram Balmiki
Ms. Anjali Dutta
Shrt Bharat Kr. Halder
Shrt Anil Ch. Das
Shrt S. Guin
Shrt P. Singh
Shrt D. Smgh
Shrt Attullah
Shrt Sitla Pr-asad
Ms. Kamal Devi
Shrt M. Anjanappa
Shrt G.J. Roundale
Shrt M.S. Bhoi
Shrt T.H. Ghume
Shrt K Subbatya
Shrt R Nagra]
Shrt S. Govindarajan
Shrt K Subramahnaiyan
Shrt Gopal Chand
Ms. Kalosasi Mondal
Shrt G. Lal
Shrt Sree Nath
Shrt A C. Biswas
Shrt RD. Chaudhury
Sk. Monsur All
Shrt S.K Chakraborty
Shrt Prasidh Sahani
Shrt Arnar Nath Prasad
Shrt Umashankar Ram
Shri P.C. Paramanick
Shrt Prakash Ch. Paramanick
Shrt N.K Das
Shrt Joydev Patra
Shrt A. Bhattacharjee
Shrt K Kumar
Ms. Dharamaya
Shrt M. Mutta
Shrt Basudev Gharami

Supporting Grade I

Shrt Lakshmi Ram
Md. Yusuf Dar
Shrt Suresh Kumar
Shrt Umesh Chowdhury
Shrt Kuldeep Singh
Ms. Bimla Devi
Shrt Kawalpati Ram
Shrt Mahadev Panika
Shrt N. Rajak
Shrt Suresh Rajak
Shri RU. Muchi
Shrt A. Kistaiah
Shrt U. Satyanarayana
Shrt S. Jaan
Shrt P. Atchaiah
Shrt S. Kalita
Shrt N. Deka
Shri Khagen Ch. Das
Shrt Bhabalu Boro
Shrt Jai Ram Prasad
Ms. Godhuli Mondal
Ms. Mina Rani Bahadur
Ms. Mlna Biswas
Ms. B. Balmiki
Shrt KC. Malakar
Shrt H.P. Bhanja
Shri T. Ghosh
Shrt Sankar Bose
Shrt Muktipada Das
Shrt Kharban Kumar
Shrt Man Bahadur
Shrt S.L. Batragl
Shrt Bhaskar Sardar
Shrt Pasupati Ghosh
Shri Jagdish Balmiki
Shri S. Banerjee
Shrt Sibu Lal Das

••
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Shrt T.K. Gayen
Shrt B.P. Samanta
Shrt B.P. Mishra
Shrt RP. Halder
Shrt N.T. Oolui
Shrt Gaur Gharami
Shri M.C. Gharanu
Shrt C. Muniappa
Shrt T.K. Halder
Shrt Ganesh Chandra Burman

Shrt Ranjtt Kumar Roy
Shrt M.C. Oas
Shrt P.N. Rao
Shrt Sttaram Nisad
Shrt M. Pannappa
Shrt Appa Rao
Shrt K. Mohanan
Shrt Bablu Mondal
Sk.Abdullah
Shri M. Nab!
Ms. Sibani Roy
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PROMOTIONS

The following members of staff were promoted on recommendation by the ASRB.
Assessment Committee/Departmental Promotion Committee during the period.
Name Designation Promoted to With effect from

Shri AC. Nandy S-2 S-3 1.1.1986
DrAK. Ghosh S-2 S-3 1.1.1986
Dr. N.P. Srivastava S-1 S-2 1.1.1986
Shri B.K. Singh S-1 S-2 1.1.1986
Shri P.K. Sukumaran S-1 S-2 1.1.1986 ••
Dr. V.K. Sharma S-1 S-2 1.1.1986
Shrl S.K. Sarkar S-1 S-2 1.1.1986
Shri G.C. Laha S-1 S-2 1.1.1986
Dr. M. Choudhuri S-1 S-2 1.1.1986
Shri K.L. Shah (retired) (2 Increments)
Shri AR Choudhury (3 Increments)
Shri B. C. Datta Superln tendent Asst. Adm. Officer 2.7.1990
Shrl T.P. Das Assistant Superintendent 17.8.1990
Shri S. Dasgupta -do- -do- (Ad-hoc) 22.5.1990
Shri Mahesh Prasad -do- -do- (Ad-hoc) 17.8.1990
Shri Ranjlt Kr. Ghosh Senior Clerk -do- (A&A) (Ad-hoc) 17.8.1990
Shrl N.K. Mitra Senior Clerk Assistant 25.4.1990
Shri S.K. Kar -do- -do- (Ad-hoc) 25.4.1990
Shri J.C. Patra -do- -do- (Ad-hoc) 22.5.1990
Shri M. Kachhap -do- -do- 17.8.1990
Shri Surendra Kumar Junior Clerk Senior Clerk 25.4.1990
Shri M.L. Biswas -do- -do- 17.8.1990
Ms. Sikha Majumder -do- -do- (Ad-hoc) 22.5.1990
Shri B.N. Sah -do- -do- 17.8.1990
Shri P. Lahiri -do- -do- (Ad-hoc) 17.8.1990 ,

Shri D.D. Paudal SSG-III SSG-IV 17.8.1990
Shri C.P. Singh SSG-II SSG-III 17.8.1990
Shri P.C. Kachari -do- -do- 6.12.1990
Shri B.N. Krishnappa SSG-I SSG-II 17.8.1990
Shri S.S. Bondre -do- -do- 6.7.1990
Shri Gunadhar Dhlbar -do- -do- (Ad-hoc) 6.12.1990 ..•
Ms. Mira Sen T-6 T-7 1.7.1989
Shri Alok Sarkar T-4 T-5 1.1.1988
Shri Sukumar Saha -do- -do- 1.7.1988
Shri AR. Paul -do- -do- 1.7.1990
Shri H.K. Sen -do- -do- 1.7.1990
Shri S.P. Ghosh -do- -do- 1.7.1990 .-
Shri B.D. Saro] -do- -do- 1.7.1990
Shri D.N. Srivastava -do- -do- 1.7.1990
Shri N.N. Majumder -do- -do- 1.7.1990
Shri N.C. Mondal -do- -do- 1.7.1990
Shri K.S. Banerjee -do- -do- 1.7.1990
Shrt S.K. Deb -do- -do- 1.7.1989
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The following members were granted merit increments/ advance increments
as below on the recommendation of the Assessment Committee.

Name Designation Merit increments With effect from

Shrt S.K. Sadhukhan T-6 Three 1.7.1989
Shrt RC. Singh T-5 One 1.1.1990
Shrt Gautam Pathak T-5 Two 1.1.1990
Shrt P.K. Ghosh T-5 One 1.1.1990
Shri S.K. Das T-5 One 1.1.1990
Ms. Dipti Sett T-4 One 1.7.1989
Shrt A.K. Banerjee T-I-3 Three 1.7.1990
Shrt K.L. Das T-I-3 Two 1.1.1990

Retirement during the period

Name Date of RetirementDesignation

Dr. B.N. Salgal
Shrt D.K. Choudhury
Shrt S.C. Thakurta
Shrt A.K. Sengupta
Shrt N.H. Baidya
Shrt G.N. Burman

Principal Scientist
Scientist (SG)
Scientist (SG)
Asst. Adm. Officer
Superintendent (KVK)
T-2

31.7.1990
31.1.1991
31.10.1990
31.3.1991
30.6.1990
31.8.1990

Appointments

Name

Following appointments were made during the period

Designation Place of posting Date of appointment

Shrt RR Mukherjee
Ms. Abhijtta Sengupta
Shri Ashis Roy Chowdhury
Shri N. Appa Rao
Shrt K. Mohanan
Shrt M. Pannappa
Shrt Bablu Mondal
Sk. Abdullah
Shrt M. Mart
Ms. Sibani Roy
Shrt P. Ramalmgeswara Rao
Shri Suklal Batragi

T-5 Bangalore
T-2 Calcutta
T-1 Patna
SSG-I Bangalore
-do- -do-
-do- -do-
-do- Kangra
-do- -do-
-do- Bangalore
-do- Barrackpore
Driver (Aux.) Eluru
Pump Man [Aux.]
24.12.1990
(Ad-hoc)

18..5.1990
27.8.1990
27.8.1990
3.4.1990
3.4.1990
30.3.1990
1.8.1990
1.8.1990
23.11.1990
21.2.1991
10.9.1990
Barrackpore
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Transfers

The following members of CICFRI were transferred during the period April
1990 to March 1991.

Name Designation From To

Shri G.K Bhatnagar Principal Scientist Bilaspur Kangra
Dr. D.K Kausal Scientist (SG) -do- -do-
Dr. V.K Sharma Scientist -do- -do-
Dr. KR Naskar Scientist (SG) Barrackpore Calcutta
Shrt KP. Srivastava -do- Patna Guwahati
Dr. M. Choudhury -do- Bangalore Guwahati
Shri S.C. Karmakar -do- Barrackpore Calcutta
Shri S.P. Singh Principal Scientist Guwahati Patna
Dr. M. Ramakrishniah Scientist (SG) Eluru Bangalore
Shri RN. Seth -do- Coimbatore Patna
Dr. AK Ghosh Principal Scientist Barrackpore Calcutta
Shri Arnbika Lal Junior Clerk Allahabad Bangalore
Shri Moloy Joardar -do- Barrackpore Calcutta
Shri Sushil Kumar T-II-3 Bilaspur Kangra
Shri O.M. Prakash SSG-II -do- -do-
Shri Kuldip Singh SSG-II -do- -do-
Shri Sitala Prasad SSG-I -do- -do-
Ms. Kamala Devi -do- -do- -do-
Shrt Gangaiah SSG-II Eluru Dumpagadopa

(under Eluru)
Shri A Kistaiah SSG-I Durnpagadopa Eluru
Shri Suresh Singh T-U-3 IFOT. Lucknow CIFRI. Agra
Shri Satya Prakash SSG-II -do- -do-
Shrt S.K Srivastava T-U-3 Patna Pune
Shri P. Rajani T-2 Bangalore Patna
Shri A K Goswami Driver KVK. Kakdwip Barrackpore
Shri Swapan Kr. Gayen SSG-I Lalgola Calcutta
Shri KR Deb T-U-3 Barrackpore Calcutta
Shri Arnoy Barut T-1 Barrackpore Calcutta
Shri AM. Patra SSG-IV Barrackpore Calcutta
Shri KP. Singh T-I-3 Canning Farakka
Shri B.N. Mondal SSG-III -do- -do-
Shri RanJi Tewari T-II-3 Agra Allahabad
Shri Iswar Ram Balmiki SSG-I Barrackpore Calcutta
Shri Arunava Mitra T-2 -do- -do-
Ms. Rina Naiya T-2 -do- -do-
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APPENDIX-I

Ministry /Department/Office of the Central Inland Capture Fisheries Research
Institute (I.C.A.R.l, Barrackpore. West Bengal. Statement showing the total number
of I.C.A.R. servants and the number of Scheduled Castes and Scheduled Tribes among
them as on 31st March . 1991.

Group/Class Permanent/ Total Scheduled Percentage Scheduled
Temporary no. of castes of total tribes

employee employees

Percentage Remarks
of total
employees

Gr. A(CI. I)
Permanent -
(I) Other than

lowest rung
ofCl.I

(II) Lowest rung
of Cl.I total

Temporary -
(I) Other than

lowest rung
ofCl.I

(II) Lowest rung
of Cl. I 1

Gr. S(CI. II) Permanent 14 1 7.14%

Temporary 4 2 50% 1 25%

Gr.C (Cl.Ill) Permanent 168 36 21.43% 4 2.38%
Temporary 26 6 23.07% 2 7.70%

Gr.D (CI. IV) Permanent 141 49 34.75% 6 4.26%
Excluding Temporary 33 10 3.3% 7 6.06%
sweepers

Gr. 0 (Cl. IV) Permanent 11 8 72.73%
sweepers Temporary 1 1 100%

!
,



APPENDIX --II

CENTRAL INLAND CAPTURE FISHERIES RESEARCH INSTITUTE
(I.C.A.R.) : BARRACKPORE : WEST BENGAL

Address List of Research/Survey Centres

1 Central Inland Capture Fisheries Research Institute
Barrackpore-743 10 1
WestBengal

2 Allahabad Research Centre
Central Inland Capture Fisheries Research Institute
24. Pannalal Road
Allahabad-211002. Uttar Pradesh

3 Bangalore Research Centre
Central Inland Capture Fisheries Research Institute
No.22 (Old NO.1031-C & Dl.
80 ft. Road. 1st Main. IV Block.
Rajainagar.
Bangalore - 560 010

Central Inland Capture Fisheries Research Centre,
Ujjain. Tika Nather,
Zamanabad Road.
Kangra-176 001.
Himachal Pradesh.

4

5 Calcutta Research Centre
Central Inland Capture Fisheries Research Institute
M.S.O_ Building (2nd Floor. 'C' Block)
DF Block. Salt Lake.
Calcutta - 700064

Telegramme/Telephone /
Telex

FISHSEARCH
BARRACKPORE/

(033) 56-1190
56-1191

021 8552 CIFI IN

FISHSEARCH
ALIAHABAD-2/
(0532) 600531

FISHSEARCH..
BANGALORE-56001O/

(0812) 357213

CENTRALFISHERIES
KANGRA-176 001
HIMACHALPRADESH

(033) 379444



Research/Survey Centres Tele(!ram /Telephone

6 Canning Survey Centre
Central Inland Capture Fisheries Research Institute
R.N. Tagore Road.
Canning - 743329. West Bengal

" 7 Diamond Harbour Survey Centre
Central Inland Capture Fisheries Research Institute
House of Bldhu Bhushan Bhulya,
New Madhavpur, P.O. Diamond Harbour.
24 Parganas (South). West Bengal

8 Digha Survey Centre
Central Inland Capture Fisheries Research Institute
Digha. Midnapur Dtst.,
West Bengal

9 Kolleru Lake Research Centre FISHSEARCH
Central Inland Capture Fisheries Research Institute ELURU - 534 002/
24-B/1O-53 Panuganttvart House & Street.
P.O. RAMACHANDRARAOPET. (08812) 22520
ELURU - 534002.
West Godavari District,
Andhra Pradesh

10 Vadodara Research Centre (0265) 334329
Central Inland Capture Fisheries Research Institute
Gaikwad Building
(Opposite Bhimnath Mahadev Temple).
sayaJ~anJ.
Vado ara - 390 005

...•

11 Guwahati Research Centre (0361) 31717
Central Inland Capture Fisheries Research Institute, Natun Saranla,
Guwahati - 781 003.
Assam

-



Research/Survey Centres

12 Agra Research Centre
Central Inland Capture Fisheries Research Institute
Bhagawatisadan. First Floor.
47. Heerabagh Colony.
Dayal Bagh Road.
Agra-282 005

13 Lalgola Survey Centre
Central Inland Capture Fisheries Research Institute
Lalgola-742 148.
Dist. Murshidabad,
West Bengal

14 Patna Research Centre
Central Inland Fisheries Research Instttute.rn
1st Floor. Shambey House.
Kankarbagh.
Patna - 800 020. Bihar

15 Pune Research Centre
Central Inland Capture Fisheries Research Institute
Flat No.6. Indraprasta House Society.
Godltal-Hadapsar P.O ..
Pune - 411 028
Maharastra

16 Raldighl Survey Centre,
Central Inland Capture Fisheries Research Institute.
Ratdtghi, 24 Parganas (South),
West Bengal

17 Ralpur Research Centre
Central Inland Capture Fisheries Research Institute
326. 'Ashtrwad',
Shankar Nagar. Near Bottle House.
Raipur - 492 007.
Madhya Pradesh

Tele2ram /Telephone

(0612) 51894

(0212) 672401

(0771) 424312



Research/Survey Centres

18 Uluberia Survey Centre
Central Inland Capture Fisheries Research Institute
Uluberta.
Dist. Howrah.
West Bengal

19 Coimbatore Research Centre
Central Inland Capture Fisheries Research Institute
15/3. Bharathi Park Road.
7th Cross. Saibaba Colony P.O..
Coimbatore - 641 011

20 Krlshi Vlgyan Kendra
Central Inland Capture Fisheries Research Institute
Kakdwrp,
24 Parganas (South),
West Bengal

Telei!ram /Telephone

(031732) 572



APPENDIX III

CENTRAL INLAND CAPTURE FISHERIES RESEARCH INSTITUTE
BARRACKPORE - 743 101, WEST BENGAL

ORGANIZATION CHART, 1990-91

C DIRECTOR J
I II I I I'~--------------~ -----------------~I

LACUSTRINE DIVISION ESTUARINE DIVISION OTHER SECTIONS
BANGALORE BARRACKPORE BARRACKPORE

Bangalore Res. Centre
Eluru Res. Centre
Colmbatore Res. Centre
Pu ne Res. Centre

Raipur Res. Centre
Kangra Res. Cen tre

Barrackpore Res. Centre
Calcutta Res. Centre
Canning Survey Centre
Diamond Harbour

Survey Centre
Vadodara Res.Centre
Dtgha Survey Centre
Raidighi Survey Centre
Uluberia Survey Centre

.AUXlLl.ARY
BARRACKPORE/

KAKDWIP

RIVERINE DIVISION
AlLAHABAD

Allahabad Res. Centre
Lalgola Survey Centre
Guwahati Res. Cen tre
Patna Res. Centre

Agra Res. Centre

Beel Fisheries Sec.
Inland Molluscs Sec.
Economics Sec.
Statistics Sec.
Fish Pathology Scc.
Engineering Sec.
Environment Moni-
toring Sec.
Extension Sec.

Lib. & Doc. Sec.
Director's Cell
Technical Cell
Administrative

Sec.
Accounts Sec.
Audit Sec.
Stores Sec.
KVK Kakdwip
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