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The Getalsud Reservoir was ta%en up as one of the
reservoirs under All 1India Co-~ordinated Research Proiect on
Ecology and Fisheries of Freshwater Reservoirs launched during
the year 1971 as Institute-based Project 3y ICAR. The reservoir
was located in the Chhotanpagpur plateau of South Bihar across the
river Subarnarekha near Ranchi. Detailed studies on ecology of
the river water particular reference to morphemetry, water inflow-
outflow, physico=-chemical features of water, soil, productivity
studies including primary production, trophic structure including
plankton, benthos, periphyton, ichthyofauna etc., biology of eco-
nomic species including breeding and recruitment, experimental
fishing were some of the numerous aspects that were covered daoring
the period of study.

The Klinograde profile and other physico-chemical
parameters of water reveal productive character of the reservoir.
But the study shows that there is hardly any breeding or recruit-
ment of Indian major carps and emphasises the need for stocking.’
Similarly the study focuses on the selective fishing of carp minn=
ows which breed profusely and compete with major carps,

It is hoped that the State would give due considera-
tion to various recommendations, the implementation of which would
enhange the fishery of the reservoir manifold.

i1
A.,UV, Natara jan

Barrackpore. Director



8.

10,

Tty

Eel Mgt E NET S

INTRODUCTION

MORPHOMETRY

INFLOW, DUTFLOW AND RESERVOIR LEVEL
METEORODLOGICAL O3SERVATIONS

CHEMICAL CHARACTERISTICS OF SURFACE YATER

PHYSICO-CHEMICAL FEATURES OF SURFACE UATER

6.1 Physical features
B2l il Uater Temperature
G5l ? Wlater Transparency
6.2 Chemical features
6e3 Nutrient Features of the Reservoir

PAGE ND.

1

VERTICAL PATTERN OF PHYSICO=CHEMICAL PARAMETERS 7

il Thermal stratification
a2 Chemical stratification

PRIMARY PRODUCTION

PLANKTON

9.1 Lotic sector

852 Intermediate sector
943 Lentic sector

EFFECT OF EFFLUENTS ON WATER QUALITY AND
PLANKTON OF SUBERNARZKHA RIVER

BOOTTO BIOTA

141 Macrofauna
1142 Periphyton
113 Benthic algae

10

{12

13

17

18

18
22
26



123
13,
14.
15.
16.

17

18.
19.
20,
213

22,
23.
24,
Z25%

LARGER AQUATIC PLANTS
FISH FAUNA
EXPERIMENTAL FISHING
COMMERCIAL FISHING

EFFECT OF IMPOUNDMENT ON REPRODUCTIQN
AND RECRUITMENT

BIOLOGY OF FISHES

171 Food and Feeding Habits

1 7e2 Length-weight Relationship
173 Age and growth

17.4 Maturity and Fecundity

i 2L Food and growth of silver carp
RESERVOIR MANAGEMENT

CAGE CULTURE

TECHNICAL SUMMARY

RECOMMENDATIONS FOR DEVELOPMENT AND
CONSERVATION OF FISHERIES OF GETALSUD
RESERVOIR

SUGGESTIONS FOR FUTURE WORK

ACKNOWLEDGEMENTS
LITERATURE CITED
PUBLICATIONS

_PaGE NO.

27
24
30
32
33

34
34
38
38
39
42
42
42
43

48

50
50
&l

T4

el



INTRODUCTION

Socon after independence, a number of reservoirs came into
being as a result of the completion of various river valley pro jects
initiated with a view to controlling floods, genesrating power and
increasing irrigation facilities, These reservoirs were also used
for fish production but the yields from such man-made lakes were
invariably very low and did not exceed 6 to 7 kg/ha/year (Jhingran
and Tripathi, 1978), In order to increase the yislds and formulate
general principles for increasing fish productivity of man-made
lakes, an All India Coordinated Research Project on the Ecology
and Fisheries of Freshwater Reservoirs was initiated in 1971 with
three centres in the country, Later, with a view to develop the
economy of predominantly tribal regions, a few reservoirs in such
areas were also taken up for scientific studies, Getalsud, located
in the Chhotanagpur plateau of South Bihar, is one such reservoir,

Considerable work has been done on the man-made lakes of
Bihar (Fig. 1), Among the earliest works, studies on the fish and
fisheries of the Damodar basin (Job and David, 1952) provide useful
basic information, Gul-badamov (1961 and 1962) experimented on
improved fishing techniques in Maithon and Panchet reservoirs, The
fisheries of the four ressrvoirs - Tilaiya, Maithon, Konar and Pane-
chet = in the Damodar Valley as well as the effects of dams an che
fisheries of the river system as a whole have been critically evalu-
ated by Pantulu et al. (1966). The fisheries of DUC reservoirs in
relation to stocking were further assessed by Jhingran and Natarajan
(1978), Further work on these reservoirs includes studies on para=—
sitic diseases of fishes (Pal & Gopalakrishnan, 1978), spawning of
carps (Gopalakrishnan & Pal, 1978, Govind and Khan, 1978 and Parames-
waran et al., 1978) fobd of trash fishes (Natarajan et al., 1975),
thermal and chemical stratification (Sarkar, 1979), and studies on
the itchthyofauna (Ramakrishnaiash, 1979 a), The fishery trends in
Tilaiya and Konar reservoirs have again been reviewed recently (Roy
and Baner jee, 1979% Ramakrishnaiah, 1979 b), Among other hydrology
of Nalkasri reservoir has been described by Sarkar et al, (1979)
while problems of fisheries development in the same reservoir has
been dealt by Natarajan (MS). Shetty (1967) reviewedithe work on
spawn prospecting in Sadua reservoir while Ghosh and Rao (1978)
discussed the problems of fisheries development in newly construc-
ted ressrvoirs in South Bihar with special reference to Badua,



Published work on Getalsud reservoir is so far restricted to
periphyton (3Jha, 1979), planktonic cycle and primary production (Singh
and Gupta, 1979) and cage culture (Banerjee and Govind, 1979),

MORPHOMETRY

Getalsud dam is loeated on latistude 23°27,3'N and longitude
85°33,5'E acrouss Subernarekha river near Getalsud village., 40 km east
of Ranchi in Rapchi district of Bihar, The impoundment came into
existence in 1871 when construction of the dam wes completed. The
ob jectives of the multipurpose Subernarekha Project are (i) supplying
much nesded water to Ranchi town, Heavy Engineering Corporation and ¢
other industriss, (ii) generating about 130 MW of power in its tuwo
power housee (iii) regulating the flow in the river Subernarekha for
use at Jamshedpur and (iv) fisheries development in the reservoir,

The river Subernarekha originates at Nagari; in the Chhotanagpur
plateau of South Bihar, abnut 50 km upstream of Getalsud dam and flows
through the districts of Ranchi and Singhbhum in Bihar before it cen-
tres West Bengal and Orissa to drain into the Bay of Bengal (Fige. 1).
The river has a catchment area of sbout 15,540 sq km in 8ihar of which
716.8 sg m exist at the damsite. The river depends upon rains and
ground water seepage for its Fflow which varies from 10 cusecs during
the summer to one lakh cusecs in the rainy season,

The dam can be divided into two parts viz., the earth dam and
the spillway, The earth dam is made of locally available impervious
and semipervious earth, The upstream slope of the earth dam is prcta=
cted by pitehing with hazuy >tone. The downstream slope is provicded
with good turf,

The spillway, constructed cof stone masonry in cement mortar, is

located in the river portion and designed to pass 3 lakh cusecs of flood

discharge, It has esven vents fitted with 12,5 m X 12,2 m gates with
a bridge at the top. The spillway is anchored to the earth dam with
90 m of non-overflow transition blocks on either side, It has two one

metre diemeter undersluices with a total discharging capacity of 1200
Causecs,

——



The total length of the dam is 5907.8 me Its maximum
height is 35,36 m and it has a 7,62 m wide roadatthe top. The major
rock types at the damsite are coarse grained biotites gneiss and
angen gneiss, The left bank at damsite is hilly and wooden while the
right bank is a moderately undulating to flat country,

The power channel for the first turbine located near
village Sikidiri takes its water supply from the reservoir through an
intake structure in the left earth dem which has a discharge capacity
of 2,000 cusecs., The water discharging from the intake structure is
led through a 4,589 m long channel to the first turbine which generatss
65 MW of electricity.

The water coming out of the Bail race of the first turbine
is =gain led through a similar channel about 2454 m long and through
two tunnels having a total length of 865 m before it reaches the second
turbine to gensrate another 65 MW of power, The water coming out of
the second turbine discharges again into the Subernarekha just below
the Hundru falls,

Getalsud reservoir has a shore line of 80 km shore devel-
opment of 3,85 and a volume development of 0,6839 (Fig. 2)., It has a
mean depth of 8,46 m, Other morphometric data are as follows:=

1 Riuef bed lzvel at damsite

CLd

563,09 m MSL

2 Outlet levcls
(2) River sluices
(b) Ccanal sluices
(c) Spilluway crest

568,01 m MSL
581,55 m MSL
583,40 m MSL

oo oo oo

3 Area and capacity
Level Area Capacity
(m) (ha) (ha, m.)
Minimum draw doun 584,63 986,97 5795,1
Maximum sub<mergence 595,70 3459,50 28852,2
4 Average annual water level
fluctuations ¢ 11.07 m

5 Maximum length of the
reservoir

o0
—
=

a
N

e
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6 Catchment Area reservoir ¢ 716,80 sqg km
7 Mean annual rainfall in

catehment s B838.45 mm
8 Maximum depth of the reservoir 8 32,62 m

INFLOW, OUTFLOW AND RESERVGIR LEVEL

Data pertaining to 8 years from 1973-74 to 1980-81 are prese-
nted in Fig, 3, Yearly outflow varied from 38,104 hectare-metres
(1974=75) to 2,07,585 hectare-metres (1977-78). Outflow was -through
the spillway and/or intake gate to the canal which carried water to
the power houses, Inflow and outflow both were normally maXimum in
the months of July , August and September, Reservoir level was nor=
mally meximum almost always in the month of June before the onset of
floods, Yearly average reservoir level was minimum (584,50 m) dn
the year 1973=74 and maximum (587,19 m) in 1976=77, Water level
fluctuation within a year was minimum in 1975-76 (1.34 m) and maximum
in 1978-79 (9.39m),

METEOROLOGICAL OBSERVATIONS

Data on meteorological observations at Getalsud for 8 years
from 1973=-74 to 1980-81 are given in Fig, 4. Air temperature varied
from 4,9°C (January '75) to 40,3°C (May '80), It was maximum in the
first quarter (RApril-Juns) and minimum in the fourth quarter (January
~March), Wind velocity was highest in the first quarter of the years
1973-74, 1977-78, 1979-80, and 1980-81 and in the seecond guarter of
1974~75, 1975-76, 1976=77, 1978-79,

Y=2arly rainfall at damsite varied from 997 mm (1979-80) to
1975 mm (1977-78), Rainy season starts in June and continues upto
September, Maximum rain in one month was seen in September 1979
(522mm), August 1977 (516 mm), September 1978 (485 mm) and July -
1977 (466 mm), In general it may be stated that wind velocity was
high during the rainy season,

-l

CHEMICAL CHARACTERISTICS OF THE SOIL

Studies on the chemistry of soil and water conducted from
1975 to 1980 are described here ¢



For the purpose of various studies, Getalsud resservoir was
divided intoc three sectors namsly lotic, intermediate and lentic
(Fige 2). Each sector was further divided into three regions namely
littoral, sub~-littotal and profundal., Soil semples were collected
at random with the help of Ekman dredge from every 12,9 sq km in the
three sectors during April-~May and November-December for chemical
analysis, Studies during 1975 toc 1980 in premonscon months revealed
that pH of ' the soil increased from 5.7 in 1975 to 6.2 in 1977 but an
irregular trend was observed thereafter, O0Organic carbon decreased
from 0.6 in 1975 to 0.3% in 1977 and no clesar pattern was noticed in
the lster years, Available nitrogen showed a continously decreasing
trend from 52,1 in 1975 to 13,9 mg/100 g soil in 1978 but thereafter
an increase in the value was obssrved upto 1980, Available phosphorus
also decreased from 12,1 in 1975 to 1,1 mg/100 g soil in 1977 with an
irreqular pattern in the later years, During postmonsoon seasons of
1975 to 1980, not much change in the pH value (6.1 to 6,3) was obser-
ved, Organic carbon, available nitrogen and phosphorus did not shouw
any clear trend,

Studies on the soil of the three sectors indicated that organic
carbon was below a verage but available nitrogen and phosphorus were
fairly high in the basin soil (Table I), The soil was acidic in nature
(pH 6.0 to 6,3), Lotic sector was low in organic carbon, available
nitrogen and phosphorus than lentic and intermediate sectors, It was
also observed that organic carbon, available nitrogen and phosphorus
values were high in premonscon than the post monscon season,

PHYSICO-CHEMICAL FEATURES OF SURFACE WATER

Surface water samples were collected from the three regions of
pach sector, Depth sampling was done in the profundal region of each
sector with the help of Nansen reversing water sampler, The parameters _
like water temperature, water transparency, pH, dissolved oxygen, carbon
dioxide, carbonste, bicarbonate were determined at the work spct, While
calcium,; magnesium, nitrate, phosphate, silicate, iron, organic matter
and specific conductivity determined in the laboratory,

61 Physical features

6.141. Watsr temperature (Fig.5): Water temperature in lentic
sector varied from 16 (Winter) to'28.5°C (Summer)., In the intermedia-
te sector, it varied from 16°C to 28.3°C, being low in January and high
during June, In the Zotic sector the water temperature fluctuated
between 16,5° to 28,4°C being low in January and high during Mey.



6.1.2 lWater transparency (Fig.6): Water transparency in
lentic sector varied from 14 to 176 cm being low in August and high
during March. In intermediate sectcr, water transparency ranged from
13 em (July) to 112 cm (March) and was low than in the lentic sector.
In lotic sector, water was most turbid and ater transparency ranged
from 10 to 86 cm being low in July=-August and high during February.

This resealed that water transparency was mainly influenced
by the seasonal influx of flood waters,

6.2 Chemical features

Chemical features of surface water presented in Table II,
Dissolved oxygen varied from 5,8 to 9.6 ppm., There was a general ten-
dency for its value to decrease in monsoon months (5.8 = 7.2 ppm) due
to decrease in that dissolved oxygen was the highest in spring (7.7 to
9.6 ppm) followed by winter (6.4 to 7.9 ppm), summer (6.4 to 7.3 ppm)
and monscon months (5.8 to 7.2 ppm). pH was high but carbon-di-~oxide
was low during summer due to high photosynthetic activity during the
period,

Bicarbonate alkalinity ranged from 29,5 to 52.6 ppm with an
average of 40,7 ppm indicating low productive water body, Specific
conductivity representing total soluble salts varied from 163.7 to 306.0
micromhos with an average of 218,3 micromhos indicating low to medium
productive reservoir, It was further observed that bicarbonate alkalinity
and specific conductivity altmost followed the same trend (Fig. 7). High
values of these parameters were noted during summer and low in monsoon
months,

Calcium was in the range of 5.3 to 18,8 ppm with an average va=-
lues of 11,1 ppm and is indicative of low productive water, Magnesium
varied from 3,5 to 8.8 ppm. Organic matter ranged from 1 to 4.3 ppm be-
ing low in summer and high in monsocon months as it is brought in large
guantities by flood waters,

GO Nutrient features of the reservoir

This reservoir is very poor in respect of major nutrients
like phosphate and nitrate, But silica concentration is fairly high,

In lentic sector, phosphate concentration varied from 0,001
to D412 ppm, nitrate traces to 0,34 ppm, silica 2,6 te 12,0 ppm, and
iron traces to 0,62 ppme In intermediate sector, phasphate ranged



from 0,001 to 0,03 ppm, nitrate traces to 0.29 ppm, silica 3,2 to 14,0
ppm and iron nil to 0.66 ppme In lotic sector, phosphate varied from
0.001 to 0,04 ppm, nitrate traces to 0.36 ppm, silica 2,8 to 18.2 ppm
and iron traces to 0.61 ppm. High values of phosphate and nitrate werse
noted mostly during flood season (July-September) but in other seasons,
its pattern was not clear. Iron was high during floods but low in other
seasons. Silica concentration was high during January to May but there-
after a continuous decline was observed, Seasonal variations in iron
and silica are shown in Fig. 8. Almost negligible variations in these
nutrients occurred between surface and bottom waters,

VERTICAL PATTERN OF PHYSICO-CHEMICAL PARAMETERS

Codl Thermal stratification
Pronounced thermal stratification was observed in the profundal
region of lentic sector during April (Fig, 9)., In April 1974, the tem-
perature at surface was 25,5°C and at mottom 20,2°C giving a difference of
5.3°C. Thermocline got formed between 10 (22.8°C) and 11 m (20.8°C).

In April 1975, the temperature difference between surface and
bottom was of 7°C, It was the highest record during the period under
investigation, Thermocline developed in between 8 m (24,1°C) and 9 m
(22,7°Cc) depth, - :

In April 2978, the temperature difference bestween surface and
bottom was of 5°Cs The thermocline developed in between 9 and 10 m
depth where a difference of 1°C was noted.

In April 1980, the temperature difference between surface and
bottom was of 5,5°C. The thermocline formed_fin between 8 and 9m depth
where temperature difference was 2°C,

Further, Getalsud reservoir sometimes devsloped more than one
thermocline in the depth provile and is therefore unique in this respect,
Two thermoclines were observed during May in 1974 and 1975 (Fig. 10).

During May 1974, the difference between surface and bottom
temperature was 5.,7°C. The first thermocline developed in betuween
8 and 9 m depth where temperature drop was 1,3°C and the second ther=
mocline was in between 11 and 12 m depth with temperature of 1,3°C,



Similarly during May 1975, the difference between surface and
bottom temperature was 6.,7°C, The first thermocline developed in between
5 and 6 m depth with temperature drop of 1,5°C and the eecond was in
between 10 and 11 m depth with decrease in temperature of 1,3°C,

It was interesting to observe that because of the development
of two thermoclines during May 1974 and May 1975, the depth of epilimnion
got reduced than what it was in the previous months of April in 1974 and
1975 when only one thermocline was recorded,

T2 hemical stratification

-

Getalsud reservoir was observed to setratify chemically in the
summer months which broke thereafter due to influx of flood water into
the reservoir, The data pertaining to stratification of chemical const=
ituents in the depth profile during the year 1975 are presented in Table
ITII, A similar pattern of stratification was recorded in the subsequent
years also, A steep fall in dissolved oxygen content from surface to
bottom in summer indicating klinograde oxygen curve (Fig,11) was noti-
ced which is suggestive of a productive reservoir, In the other months
of tthe year the variation in dissolved oxygen . from surface to bottom
was much less, The free carbon-di-oxide was high at the bottom layers
and its increase at and near the bottom was alwsys associated with dec=-
reass of oxygen suggesting rapid utilisation of oxygen for the decom=—
position of bottom organic sediments, The accumulation of carbon=di=
oxide in the bottom layers as a result of decomposition of bottom sed-
iments increases hydrogenious resulting in fall of pH. The bottom acc-
umulation of carbon=-di=-oxide and decline in pH are suggestive aof a
prodactive reservoir,

The relationship of bicarbonate and specific conductivity in
the depth profile during July 1975 and 1978 is shown in Fig., 12,

PRIMARY PRUDUCTION

Primery production experiments were conducted in the surface
water of the three regions of each sector and depth wise in the profundal

region of each sector., The light and dark bettles technique was employed
for this study.

Surface primary production studies in profundal, sub=littoral
and littoral regions of the three sectors revealed that the rate of
primary production was much higher in littoral followed by sub-littoral



and profundal region in lentic and intermediate sectors. 1In lotic
sector this rate was much higher in sub-littoral followed by littoral
and profundal regions (Fig. 13),

Depth profile primary production studies made during 1977-80
in the profundal region of lentic, intermediate and lotic sectors shouw
that carbon production rate decreased considerably during flood season
(July-September), In lentic sector, the production was quite high in
October=Becember during 1978 and 1979 and in April-Juns during 1980,
In intermediate sector, a similar pattern was noted. In lotic sector,
the peak period was January-March during 1978 and 1979 and April=June
in 1980 (Fig. 14),

The auerage gross production was 289,85 and net production
154,44 mg C/m / day in lentic sector; Bhs average gross production
257,85 and net production 137.12 mgC/m“/day in intermediate sector
and the average gross production 295,53 and net production 150.64
mgC/m /day in lotic sector (Fig. 15)., The average gross and net
production for Gatalsud reeervoir was 281,07 and 147.40 mgC/m2/day.

The rate of respiration of gross production was 47,56%, Thus, the
average carbon production of this reservoir was the lowest among

the reservoirs studied under the All India Coordinated Research Pro=
ject on the Ecology and Fisheries of Freshwater Reservoifrs,

From limnological studies the reservoir has a fish poten-
tial of 50 kg/ha/yr., This is based on the autochthonous primary
production only. How ever, reservoir gets allochthonous organic
matter from the catchment if this be included the potential will be
still higher, Against this the present fish harvest from the reservoir
is very poar,

PLANKTON

Monthly collections of plankton were made from the littoral,
sub=littoral and profundal regions of the three sectors namely lotic,
intermediate and lentic of Getalsud reservoir by the vertical haul
methods In this way nine plankton samples were examined every month,
The plankton net was made of bolting silk No. 25, Settling volume
of plankton was taken by using a hand operated centrifuge machine,
the number of revolutions being kept constant. Numerical enumeratiaons
were done with the help of a plankton counting cell, Plankton’
abundance by volume in the three sectors is depicted in Fig.16,
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9,1 Lotic Sector

1976-~77 3 This sector showed maximum plankton production with
average monthly abundance of 2.176 ml/ma.. This N maximum in May
(8.43ml/m3) and minimum during August 80,362 ml/m~). Summer and winter
pulses were observed in May (8.43 ml/m3) and December (1,31 ml/m3)
respectively, the lat&sr being of lesser magnitude,

Total plankton crop was highest in June (5,57,76,773 Units/mz)
and lowest in August (1,07,892 units/m3) with an average of 52,27,509
units/m3, This was made up of 93.52% phytoplankton and 6,48% zoaoplank- =
ton was dominated by Chlorophyceae (88,24%)., Next in abundance was
Myxophyceae (4,23%), whose greatest availability was in May (7,71,767
units/m?2), =

Zooplankton was dominated by Rotifera (3,12%) and Copepoda (2,53%).
The highest abundance eof both these groups was recorded in April i
(6,71,654 units/m”, 7,91,858 units/m3), whereas the lowest was in
September (3,752 units/mS, 2,502 units/m3), *s a whole, phytoplankton dom
dominated over zooplankton, -

1977-78 s Average plankton production was 2,02 ml/m> which was
maximum in May (6.71 m1/m3) and minimum in August (0,300 ml/mS),
Summer and winter pulses were observed in May (6.71 ml/m3) and
December (3.52 ml/m°) respectibely.

Average plankton abundance was 22,74,987 units/m3 which was hig=-
hest during February (1,88,76,305 units/mS) and lowest during Juns
(82,421 units/m3)., This abundance was made up of 81.34% of phytoplan-
kton and 18.66% of zooplaniton. Phytoplankton was dominated by
Bacillariophyceae (76,94%) whose bloom was observed in February
(1,85,54,690 units/m3) whereas minimum abundance of this group was
recorded in September (2,045 units/m3), Next groups in order of do-
minance were Myxophyceae (2,15%) and Chlorophyceae (1.73%), whose
greatest abundance was observed during July (1,85,356 units/ms) and
January (1,31,488 units/m3) respectively,

'y

Zooplankton was dominated by Rotifera (7.65%) and Protozoa
(6.05%), which were in greatest magnitude during November (11,04,848
units/m5 and 10,411,368 units/m3 respectively). Copepods (3.58%) was
the next group on order of abundance and was in greatest availability
during May (3,65,567 units/m3), Phytoplankton dominated over zoo-
plankton,
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1978=79 ¢ This sector had an average monthly abundance aof
1.223 ml/m3 which was maximum in October (3,090 ml/m3) and minimum
during September (0.118 ml/m3). Four maxima were recorded in April
(0.629 m1/m3), July (0.738 m1/m3), October (3,090 ml/m3) and Febru-
ary (2,396 m1/m3).

Total plankton abundance was 4,174,748 units/mS, which was
maximum during November (12,36,383 units/m°) and minimum during
September (45,257 units/m3). This abundance was made up of 72, 14%
of phytoplankton and 27,86% of zooplankton, Phytoplankton was domi-
nated by Myxophyceae (67.12%) whose greatest occurrence was chservad
in November (11,02,851 units/m3). Nest groups in order of abundance
were Chlorophyceae (2,78%) and Bacillariophyceae (1,67%) whose maxi-
mum auailabilité was recorded in October (33,187 units/m3) and July
(13,447 units/m”) respectively.

Zooplankton was dominated by Copepoda (12.46%) which was mami-
mum in July (1,719,536 units/m3), Next group was Rotifera (8.81%)
which was observed in greatest numbers during October (77,395 units/
m3), Cladocera (4,43%) also made a significant contribution
(47,593 units/m3 in February).

Zooplankton dominated during April, May and July, while
phytoplankton dominated during the other months, 0n the whole,
phytoplankton dominated over zooplankton.

1979~80 3 Average plankton production was 0.771 ml/m3, which
was highest in June (1.852 ml/m3) and lowest during July (0.267 ml/m3),
Two maxima were seen in June (1.852 ml/m3) and October (1.224 ml/m3).

Numerically totzl plankton production was 15,68,093 units/m3
which was maximum in Januarg (1,19,56,660 units/m3) and minimum
during July (27,629 units/m°). This was composed of 94.,60% of
phytoplankton and 5,40% of zooplankton, Phytoplankton was dominated
by Bacillaridphyceae (68,57%), which formed a bloom in January
(1,07,28,455 units/m9), the least abundance of the same being in June
(388 units/m3), Next group in order of abundance ‘was Myxnphgceae
(25,57%) which was in bulk during January (10,89,932 units/m?).

Zooplankton was dominated by Copepada (2,62%) which was
maximum during October (77,554 units/m3), Next group was Rotifera
(1.68%) whose greatest availability was observed in December
(62,936 units/mS), Cladocera contributed 0,52% and was in highest
magnitude during October (23,462 units/m°).
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9.2 Intermediate sector

1876~77 ¢ This sector had monthly average plankton abundance
of 1,108 ml/m3, which was maximum in April (4.00 ml/m3) and minimum
during September (0,186 ml/mz). Three glanktanic peaks were gbserved
in April (4.00 m1/m3), July (1,126 mi/m°) and December (1,11 m1/m3).

The average plankton crop was 3,110,137 units/ms, which fluctua=
ted from 63,019 units/m3 (September) to 7,27,946 units/m3 (April).
This was shared by 70.,44% of phytoplankton and 29,56% of zooplankton.
Phytoplankton was dominated by Myxophyceae (53.0?%%, which was in
greatest occurrence during April (3,78,049 units/m9) and was followed
by Chlorophyceae (3.24%) and Bacillariophyceae (2,76%). Chlorophyceae
was recorded in the highest number during April (26,266 units/md),
while Bacillariophyceae was the most abundant in June (60,041 units/mS).

Zooplankton was dominated by Rotifera (12,29%) and Copepoda
(12,26%), which were in highest abundance during April (1,26,547 units/
m° and 1,20,244 units/m3), Cladocera followed with 2,38% contribution,
which was a lso recorded in bulk during April (15,223 units/mE)- As
a uhole phyteplankton dominated over zooplankton,

1977-78 & During this period, average plankton production was
0.96 ml/m3, which was maximum in October (2,91 m1/m3) and minimum
during August (0,33 ml/m3), In general, two pronounced planktonic
pulses were observed in June (0,95 ml/m3) and October (2,91 ml/m3),

Numerical plankton abundance was 2,00,437 units/m3, which was
maximum in Octeber (7,00,959 units/m) and minimum in September (55,126
units/m3), This abundance was contributed by 71.,27% of phytoplankton and
28.73% of zooplankton. Phytoplankton was dominated by Myxophyceae
(50.96%) and was followed by Chlorophyceae (5,33%) and Bacillariophyceae
(2.55%). Maximum occurrence of Mysophyceae was recorded in October,
(6,426,085 units/m3), whereas Chlorophyceas and Bacillariophyceae were
at their peak abundance during January (60,615 units/m3) and February
(20,242 units/mS) respectively.

Zooplankton was dominated by Copepoda (12,42%) and Rotifera
(10.87%), being maximum during June (41,032 units/m3) and January
(52,320 units/m3) respectively. Cladocera was maximum in April
(10,649 units/m3) and contributed 3,36%. Phytoplankton dominated
over zooplankton,
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1978-79 ¢ Intermediate sector had an average plankton
. abundance of 0,818 ml/m3 which varied from 0,308 ml/m3 (September)
to 2,880 rnl/m3 (Dctober) Three plankton paaks were recorded in
June (0,929 m1/m3, October (2.880 ml/m3) and January (0,835 ml/m°).

Avera ge plankton abundance was 4 36,760 units/m3 which
was highest in October (11,71,154 units/mS ) and lowest in July
(80,361 units/m3). This crop was formed of 84,10% of phytoplankton
and 15,90% of zooplankton, Phytoplankton was dominated by Myxo-
phyceae (78.54%), which experienced its maximum occurrence in
October (9,69,786 units/m3). Chlorophyceae (4,37%) followed Myxo-
phyceae and was in bulk in December (1,23,073 units/m3).

Zooplankton was dominated by Copepoda (7,33%) and Rotifera
(5.63%), Greatest density of Copepoda was recorded in October
(1,21,700 units/m3) whereas Rotifera was maximum in June (66,315
unlts/m ), Cladocera formed only {(1.63%). Phytoplankton domina-
ted over zooplankton.

1979-80 ¢ During this period, this sector had an average
production of 0,679 ml/m3. August (0. 188 ml/m3), was the least
productivé month whereas June (1,925 ml/m3) showed the maximum pro-
ductivity, Two plankton peaks were recorded one in June (1.925 m1/
m3) and tha other in October (0.679 ml/m3).

Plankton abundance in numerical terms was B,09,048 un1ts/m3
which was macimum in January (43,74,776 units/mS) and minimum during
August (16,950 units/m3). This ehundance Wss composad of 94,27% of
phytOplankton and 5,73% of zooplankton. Phytoplankton was dominated
by fMyxophyceae (50. 6&%) and Bacillariophyceae (43,17%)s Highest
availability of Myxophyceae was observed in June (8,70,211 units/m3),
whereas Bacillariophyceae was maximum in January (34,69,153 units/m3),

Sooplankton was dominated by Copepoda 53.25%), which was
in greataest numbers during June (54,735 units/m”) and was followed
by Rotifera (1.28%) which was also maximum in June (27,316 units/m3),
Cladocera formed only (0.71%). As a uwhole phytoplankton dominated
over zooplankton,

0,3 Lentic sector

1976-77 ¢ This sector had an average plankton production
of 13185 ml/m3 which ranged from 0,186 mi/m3 (September) to 4,749
p3/m° (April). Three plankton pulsas in general were seen in April
(4,749 ml/m3), December (1.110 ml/m ) and March (1.291 m1/m3).
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This had 3,36,569 units/m3 of total plankton which was maximum
in April {9,63,533 units/m3) and minimum in September (62,949 units/m3),
The abundance was composed of 77.71% of phytoplankton and 22,29% of zoo-
plankton., Myxophyceae (68.98%) dominated the phytoplankton, whose
highest availability was recorded in April (8,00,820 units/m3) followed
by Bacillariophyceae (5,94%) and Chlorophyceae (1,58%). The mamima for
the two groups were in June (2,09,967 units/m3) and February (22,130 units/
m3) respectively.

Zooplankton was dominated by Copeocoda (11.59%), which was in
highest a bundance in March (1,03,470 units/m3), Rotifera (8.,08%) fo-
llowed the a bove grouE, whose highest availability was rescorded in
June (1,00,490 units/m3), Cladocera contributed 1,49%, Phytonlankton
domknated over zooplankton.

1977=78 ¢ This sector had an average plankton abundance of
0.630 ml/m3, which was maximum in June (1.040 ml/m3) and minimum during
A ugust (0,17 ml/m3) . Three plankton peaks were recorded in June
(1.04 m1/m3), September (0,85 m1/m3) and January (0.95 m1/m3),

Average numerical abundance during this period was 1,28,726
units/m3 which was maximum in June (2,51,533 units/m3) and minimum
during August (15,051 units/m3). This abundance was composed of 54,56%
of phytoplankton and 45.,44% of zooplankton. Phytoplankton was dominated
by Myxophyceae (45,70%) whose maxima was recorded in November {1,17,426
units/m3), Chlorophyceae (5,12%) followed in order of abundance and
was in highest numbers during October (19,857 units/m3). Dinophyceae
(1.58%) made almost the same contribution,

Zooplankton was dominated by Copepoda (18,61%) and Rotifera
(18.56%)s The maxima of both these groups fell in June (65,087 units/m3
and 90,847 units/m3), Cladocera contributed 4,29%. Phytoplankton
dominated over zooplankton.

1978~79 3 Auerage plankton production was 0,473 ml/m3 which
fluctuated from 0,166 ml/m° (September) to 0.936 ml/m3 (November).

Two pronounced peaks were recorded in July (0,730 ml/m3) and Nrygember
(0,936 m1/m3), March (0.487 ml/m3) was also quite productive.

Average total standing crop of this sector was 1,79,838
units/m3 which was in highest number during November (5,83,125 units/
m3) and lowest in August (17,413 units/m3). This crop was made up
of B80.42% of phytoplankton and 19.58% of zooplankton. Phytoplankton
was dominated by Myxophyceae (71,27%) whose highest abundance was re-
corded in Npovember (5,718,710 units/m3), Chlorophyceae (7.65%) foll=-
owed in order of abundance and was in highest density during January
(60,335 units/m3). Bacillariophyceae (1,13%) was meagerly represented,
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Zooplankton was dominated by Copepoda (10.48%), whose gaxima was
recorded during November (41,413 units/m3), Rotifera (5.78%) was next:
group din order of dominance, which was in greatest availability during
September (29,879 units/m3), Cladocera (1.64%) and Protozoa (1,46%)

did not make much of a contribution. Phytoplankton dominated zooplank=-
tun.

1979~80 ¢ This sector had an average plankton abundance of
0,896 m1/m3 which ranged from 0.225 ml/m3 (December) to 2,092 ml/m3
( February), Four plankton peaks were abserved during June (1.519 mléms),
August (1.427 m1/m3), October (1.058 ml/m3) and February (2,092 ml/m?)

Average numerical abundance was 4,45,699 units/m which was highest
during October, (14,45,605 unlts/m3) and luwest during Baly (47,963 units/
m3)s. This was made up of 87,79% of phytoplankton and 12,21% of zooplank~
ton. Phytoplankton was dominated by MyXOphyceae (es. 39%), whose maxima
wes observed during October (13,53,673 units/mS), Becillariophyceae
(1.83%) made only a meager contribution,

Zooplankton was dominated by Copepoda (6,32%), which was maximum
in October (58,959 units/m3), Rotifera (3.82%) was the next group which
observed its maxima in November (59,388 units/m3). Cladocera contribu-
ted 1.,48% and was maximum during February (23,647 units/m3). Phytoplank=-
ton dominated over zooplankton.

In all the sectors, phytoplankton dominated over zeoplankton,
The most dominant groups among phytoplankton were Chlorophyceae in the
lotic and Myxophycese in the intermediate and lentic sectors during
1976=77. During 1977-78, lotic sector was dominated by Bacillarioph-
vceae and intermediate and lentic sectors by Myxophyceae, During 1578=79,
Myxophyceae was the most dominamt group in all the three sectors,
During 1979=80, lotic sector was dominated by Bacillariophyceae and
intermediate and lentic by Myxophyceae,

Among zZooplankton, Rotifera and Copepoda were the dominant groups
during 1976=77 in all the three sectors, During 1977-78, Rotifera and
Protozoa were the dominant groups in lotic sector whereas Rotifera and
Copepoda were the dominant groups in intermediate and lentic sectors,
Copepoda had also considerable contribution in lotiec sector during
1977-78, During 1978-79 and 1979~80, Copepoda and Rotifera were the
dominant groups in all the three sectors,

‘The summer maxima of plankton were normally observed fram April
to June and this coincided with high value of biocarbonate and specific
conductivity. Monscon months of July to September were least productive,



16

This was the period when bicarbonate and specific conductivity uwere
low, The plankton minima were also due to the dilution by inflowing
flood water and an increase in turbidity.

Based on the yearly average plankton production, lotic
sector was the most productive followsd by the intermediate and
lentic sectors, Littoral and profundal in all the sectors as a
whole, In general, plankton productivity of all the sectors decreased
from 1976=77 to 1979-80. Lentic sectors was however, the exception
during 1979-80 when production was more than in 1978=79 (Fig. 16).

Taking the average of all the three sectors, plankton
productivity in terms of ml/m3 continuously decreased from 1976-77 to
1979-80 (Table IV).

A classified 1ist of plankters encountered in Getalsud
is given below :

Myxophyceae Microcystis, Merismopedia, Oscillatoria, Anabaensa,
Spirulina,.
Chlorophyceae Botryococcus, Pediastrum, UOedogonium, Spirogyra,

Hormidium, VolvoX, Ankistrodesmus.

Bacillariophyceae Diatoma, Tabellaria, Surirella, Synedra, Navicula,
Melosira, Stauroneis, Fl@bellq, Attheya, Anomoeneis,

Desmidiaceae Clusterlum, Desmldlum, Cosmarium, Staurastrum,

Arthrodismus, Microsterias, Sphaerozosgma.

e

Dinophycease LCeratium

Rhodophyceae Lamanea and Batrachospermum

Protozoa Difflugis, Pleodorina, Centropyxis, Vamphyrella, Vorticella,
Dinobryon.

Rotifera Polyrthra, Triarthra, Filinia, Trichocerca,

Keratella, Brachionus, Lecane, Platyas, Conochiilus,
Asplanchna, Hexarthra, Pleurothochus.

Cladocera Daphdia, Disphnosoma, Bosmina, Chydorus, Moina,

Cgpepﬂda Diaptomus, Cyclops and nauplii
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EFFECT OF EFFLUENTS ON WATER QUALITY AND PLANKTON OF SUBERNAREKHA
RIVER

Surface water and plankton samples were collected from
the four points (Fig, 17) upstream of Getalsud reservoir to deter-
mine any possible adverse effects of Heavy Engineering Corporation
factory effluents and town sewage on water guality and planktons
The factory effluents and township sewage are discharged into the
Subernarekha river between point I and II, The effluents contains
mainly oil, phenol and coaltar, Ranchi city's seswage water joins
the river betwsen points III and IV, The wster quality and plankton
availability at four points are discussed below3=

Point I : This is in Hatia reservoir which contains unpolluted water,
The data shows that water was well oxygenated (Dissolved oxygen 7.2 to
9.8 ppm) with pH 7.5. The plankton was made up of 185 units /1 of
phytoplankton and 20 units/1 of zooplankton. The poor plankton con-
centration was perhaps due to downward migration because of direct
sunlight at noon when collections were made and while the water tra-
nsparency was high (Table V).

e This is the point where dissolved oxygen decreased to a

great extent (Dissolved oxygen 4.4 to 4,8 ppm) which may be due to
pollution, Here total plankton was only 300 units/l and was mostly
phytoplankton mainly composed of diatoms,

Point III 2 At this point the water quality showed a better value of
chemical constituents, Planktonnconeentration also improved. Thse
same was 10,430 units/l, comprising 10,360 units/1 of phytoplankton
and 70 units/l of zooplankton, Diatoms were the dominant plankters,

Point IV 3 Here the water quality improved further and showed high
values of chemical constituents, There was tremendous inceease in

the plankton population which was 52,680 units/1 composed of 52,600
units/1 of phytoplankton and 80 units/l1 of zooplankton., Here also ...
diatoms wers the most conspicous group.

The study therefore suggests that the water quality gets
much improved before the Subernarekha joins the Getalsud reservoir,
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BGTTOM BIOTA
.{':" -a'C r‘ D‘ 'F' 8_1_-1_ nr?-

Bottom biota collections were made with the help of Ekman's
dredge at depth intervals of 2 m upto 10 m and after that at &5 m -
depth interval, Three hauls were taken, Ther frequency of colle=-
ction from all the three sectors was once in a month but after
September; 1976, only one secton was sampled each month,

With regard to bottom conditions obtaining in the thres
sectors of Getalsud reservoir the bottom in litic sector is soft
with considerable dead organic matter in the form of dead vegeta=
tion but during monsoon season heavy amount of silt is deposited
in this region, This sector has a maximum depth of 10 meters,

The bottom in intermediate sector towards and near lotic sector.is
comparable to the lotic but it differes towards lentic sector, This
sactor is upto 15 meters deep. Lentic sector has sandy bottom but
the sbkallow region towards shore has soft muddy bottom. The maxi-
mum depth varies from 20 to 25 meters,

—
(=]

c Sector (Fig. 18)

1975~76 ¢ Bathymetric distribution of bottom macrofauna
indicated that benthos abundance ranged from 727 units/m2 (6 m)
to 2689 units/m2 ( 4m) for the depths varying from 2 m to 8 m.
The same was 1253.60 mg/m2 ( 6 m ) to 3826.69 mg/m2 ( 4 m ) in
terms cf weight, Thus 4 m depth was most fertile both by num=
ber and weight, Yearly average abundance was 1693 units or
2530,08 mg/mz.

1976=77 ¢ Depth of 2 meters was most productive both
by number and weight. The abundence varied from 529 unlts/m
( 0m) to 1675 units/m? (2 m) for depths upto 8 m. By weight
this abundance was 401,15 mg/m? ( O m ) to 2110.72 mg/m2 (2 m).
The yearly average benthic abundance was 1149 units or 1349,74
mg/m2, Thus, there was a fall in benthic production from
1975=76 to 1976-77.
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1977=78 3

The yearly benthic abundance was 1237 nos, or 4749,83
mg/m?2, which was maximum at 6 m (1837 units/m?) and minimum at 8 m
depth (303 units/m? ). But by weight a difference picture was
observed since bsnthos was highest at 0 m (15993,50 mg/m2) and
lowest st 8 m (435.78 mg/m2)., 0 m depth productivity is attributed
to the presence of live molluscs, Thus, benthos production by numbers
did not vary much but it was more productive by weight as compared
to the previous year,

1978=79 2

The yearly benthos abundance was 460 units/m? or 504,48
mg/m2 by waight. This abundance fluctuated from 77 units/m2 ( 0 m)
to 1148 units/m2 (10 m) or 75.99 ma/m2 ( 4 m ) to 1240.97 mg/m? (10 m)
for depths upto 10 m, Thus, 10 metre depth was most productive both
by numbers and weight, There was considerable fall in production
from the preceeding year,

1979-80 ¢

The benthos abundance was 38 units/m2 (0 m) to 808 units/
m2 (6 m ) or 29,82 mg/m2 ( O m ) to 698,40 mg/m2 ( 6 m ) by weight,
Yearly average abundance was 353 units or 308,47 mg/m2, which uwas
lower than in 1978-79.
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Intermediates sector (Fig. 19)

L .

18975=-76 ¢ This sector had an yearly averazge benthos
abundance of 75 unlts pr 39.99 mg/m2 which ranged form 34 unlts/m2
(2 m) to 1%3 units/m? (10 m) but by weight this abouhdance was
21,58 mg/m* (2 m) to 52.28 mg/m2 (6 m), Thas, the most productive
depth by numbers was 10 m and by weitht was 6 m,

1976=77 ¢ The aboundance of this sector fluctuated
form 86 units/m2 (4 m) to 696 units/m2 (15 m) or 36,20 mg/m2 (2 m)
to 237,35 mg/m2 (15 m). Thus, 15 metre depth was most productive
numerically as well as gravimetrically, Yearly average aboundancs
was 200 units or 88,98 mg/m2, inddicating an increass in productivity
than in 1975-76.

1977=-78 2 Average benthos prnductlan was 348 units
or 339.31 mg/m2, which varised form 195 units/m2 (2 m) to 617 units/
m2 (0 m). By weight thoipocsyction-uas 147,18 mg/m2(4 m) to 615.44
mg/m2 (2 m). There was an increase in benthic production then
earlier years,

1978=79 & 'This sector had an yearly average abound-
ance of 183 units or 200.61 mg/m2, which ranged form 58 units/m2
(15 m) to 472 units/m2 (0 m) or 25,97 mg/m (15 m) to 776,33 mg/m2
(8 m)« Thus, the highest benthic production by numbers was at zero
m whereas by weight it was at 8 m. The least productive depth was
15 m both by weight and numbers, There sas a fall in benthos
productions

1879-80 3 Yearly average benthos aboundance was 280

units or 355.25 mg/m2 durlng this period which varied from 24 units/

m2 (2 m) to 957 units/m? (0 m.)e Highest and lowest benthos abound=
ance by weight wers at 15 m (809.09 mg/m2) and (6 m) (129.86 mg/m2)
respectively. Thus, like the procdeeding year, highest aboundance

by number was at 0 m but by weight this was at 15 m. There was

once again an increase in benthos production as compared to the
previous year,

Lentic_sector (Fig. 20)

197576 & * This sectur had an average benthos produc~
tion of 81 units or 56.66 mg/m? which fluctuated forfm 57 units/m2
(10 m) to 115 unlts/m2 (20m, 25 m), the same was 34,86 mg/m? (6 m)
to 95.20 mg/m?2 (8 m) by weight. In general, higher dapths(20, 25m)
were more productive Ly numbers.
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1976-=77 3 The benthos aboundance ranged form 70
units/m2 (10 m) tec 288 units/m2 (25 m) by number and 25.12 mg/m2
(10 m) to 98.10 mg/m? (25 m) by weight. Thus, maximum benthic
production was at 25 metres both by numbers and weight whereas
(10 m) depth was least productive. Annual average benthos
aboundance was 168 units or 70.37 mg/m2.

1977=78 Average production was 98 units or 40,01
mg/m? which ranged form 46 units/m? (10 m) to 250 cmits/m? (20 m).
By wmight, this was 14.42 mg/m2 (0 m) to 68430 mg/m2 (20 m).
Thus; the maximum production both by weight and numbers was at

20 metres, Thore was a decrease in production ocer the preceeding
year.

1978-79 = Banthos aboundance fluctuated form 32°
units or 28414 mg/m2 (2 m) to 476 units or 300.14 mg/m2 (25 m).
Thus both by number and weight, benthos production was highest
at 25 metres, indicating higher depths to be more productive likse
in the preceeding year, Annual average benthos production was 110
units or 92.96 mg/m2 which showed an increase as compared to the
previous year,

1979-80 : Yearly average benthos aboundance was
127 units or 76.45 mg/m2, which ranged form 29 units/m2 (15 m)
to 289 units/m? (20 m). By weight also production was minumum
at 15 m (27441 mg/m2), No regular trend of bathymetric distribu~
tion was observed,

Dipterg and aquatic Oligochaeta were the dominant
groups of macrofamna, Diptera (Fig. 21) preferred depth range of
6 to 10 m in lotic sector, whereas maximum availability uas :
recorded at O m, 6 m and 15 m in intermediate sector and at 6 m,
15 m 20 m and 25 m in lentic sector, Thus normally higher depths
were preferred bv dipterans. Aquatic Oligochaeta (Fig. 22) were
in highest aboundance at depths 2 m to, 8 m in lotic sector,

0O my 8 my 10 my, and 15 m in intermediatec sector and at 10m, 15 m
and 20 m in lentic sector. Trichoptera (Fig, 23) favoured depths
not exceeding 8 m in all the three sectors being mostly aboundant
in 2 m depth. Molluses (Fig. 24) were found mainly in lotic
sactor, These occurred at 4 m, 8 m and 10 m.



20 -

Benthos aboundance in lotic sector decreased in 1976-77
over 1975=76 but theee was improvement during 1977-78. From 1977-78
onwards there was a continuous decrsase in benthic production uptoe
1979-80,

In intormediatc sccror, thore was a contimuous increasc
in benthos aboundancae upto 1977-78 with a fall in 1978~79 but
benthic productién once again increassd during 1979-80,

O
In lentic scector, there was a continuous incrcase in
banthic production upto 1979-80 by units/m2 oxcept during 1977-78
but this trend differed by weight, which shouwed a drcrease during <
1877-~78 over the procoeding two years and during 1979-80 than in .
1978-79. i

In general, lotic sector was the richest in benthos
production followed by intermediate and lsntic sectors.

The following benthic eorganisms were encountered in the reservoir,

Aquatic oligochaeta - Tubifex abd Nais Zu

LS "2y
Diptera = Culicoides, Dixa, Chironomus & Chagborus
Anisoptera - Aphylla
Trichoptera -~ Philopotamus,
Mollusca ~ Carbicula, Pisidium, Goniobasis,

Sphagrium and Gyraulus

Collembola ~ Spring tail
Coleoptera - FPromoresia
1142 Periphyton

Periphyton of Getalsud reservoir was studied form April
1978 to March 1979, For this purpose monthoy smaplings were made
from the three scctors by hanging glass slides.from slightly below
the surface water to slightly above the bottom mud. Each slide was
fitted in beyween two wooden corks and tied with a galvaniscd iron
wire, The slides were so adjusted on the G.I. wire that then immers=
ed they occupied a vertical position with refersnce to water surface.
The Jistance betwean tuwo adjacent sampling levzls was kept constant

2T
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at one meters, A sinker at the bottom end of the G.o., wire was
used to presvent the slides form drifting by wave acyion. A depth
upto 18 meters was thys sampled.

After the slides remained immersed in water for a
certain number of days the string with slides at different levels
was pulled upslowly, The slides weore removed and kept in 4%
formalin in specimen bubes, after giving a gentle bath in enamel

trays to remove the loosely attached organisms,

One side of each of these slides was wiped clean while
the other side was examined under the microscope after placing
cover slips at random, To aveid =:ir space betwgen the slide and
cover slip a few drops of tap water were also added prior to placing
the cover slips., The qualitative and quantitative evaluation of the
periphyton, thus encountered, was made., The quantity of the
population was expressed interms of units/sg, cm as described by
Edmondson (1969).

A regular study of periphyton of lotic and intermediate
sectors could not be carried out due to certain practical difficul~
ties and hence the lentic sector is described in some detain;

The average periphyton pupulation of differant depths
shwead a trimedal pattern of annulz fluctuaticns. The primary
maximum was observed during December followed by secondary in
March and tertiary in August=Septzmber. April, flay and 3July were
the lean months (Table VUI) as far as periphyton deposits were
concerned.

The periphytic community of the reservoir was largely
deménated by different groups of algal flora followed by
animalcules (protozoans) and so the sequsnce, in terms of
abundance, may be stated as -~ Bacillariophyceae, Chlorophysasg,
Myxophyceas, animalcules, Euglenophyceas, Xanthophyceae and
Dinophyceae. Since the individual contribution of the last four
groups was minor, these are grouped under the term "miscellaneous".
Watesmoulds were also encountered at times and these too are i
included under the miscellaneous category.
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The primaty peak, onserved during Dzcember, was
mainly composed of diatoms and among these Navicula, Hantzschis,
Gomphoneis, Fraqilaria and Melosira uere the most dominant
follgued by green algae like 1hyllobium, Oocardium, Chagtophora
miscellaneous groupa respectlucly,rﬁﬂlch contributed significantly
to the formation of this pulse,

The sefondary psak of March again showed the dominance
of Bacillariophyceae followed by Chlorophyceae and animalcukes.
However, during this period, as compared to the primary peak in
December, the animalecules (Vorticella , Vampyrella, Centropyxis)
were observed in greater aboundance. Amoung the diatoms Navicula,
Melosira, Diploneis and Gomphoneis were the deminant forms, i
Navicula was recorded upte 5 metres depth while the other genera
wera more abundant towards the bottom. Stiosoclonium and Phyllobium
were the deminant green algae which contributed a major share
in the formation of this peak. The former genus was mostly
confined to upper strats of the water column upto a depth of
3 metees while Phyllobium was prasenu in the entire water columb

e

the perlphcral end of the water column.

The tertiary peak of August-=September was much smaller
in size. The trend of this peak was also smilar to the other two
psaks, with the difference that here the blue green dlgae and

the miscellanesous group showed better proliferation. Mastogloia,
Cyplotella, Fragillaria, Ambhora, Synedra and Gomphaongma were

the dominant diatoms followed by Stigsoclonium Opcardium, Phyllo-
bium and Cosmarium (green algae). Anabagna, Phormidium, Phacus,
Peridinium, Epiphysis, Vorticella, Difflugia were the dher
important organisms observad,

The percentage composition of different groups of
algal flora and animalcules varied form month to month and depth
to depth. The overall percentage composition of Bdeillariophyous
group tWas obsorved to be ranging betueen 28.73-61,19%, 12.88~40. 70%,
143=20477%, 4407=32,52% and 1+09-22,38% respectively.

@
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The vertical distribution of periphyton in this
reservoir was largely governed by the availability of diatoms.
The highest deposition of organisms was generally observad upto
a depth of 2 meters, However, on certain occasions, their agaila-
bility extended upto 5 metrasc{Décamber=January, February~March),
Generally a regular pattern of fluctuations of the periphytic
community was recorded form surface to a depth of 8 metres beyond
which a gradual decline in the population was obssrved (Table VII).
Bacillariophyceae and Chlorophyceae (Cosmarium, Phyllobium) ware
the only two groups of algas consistently recorded form asvery
depth of the water column. The rest of the forms showed erratic
distribution. A clear cut differentiation of stratification in
terms of qualitative aboundance of the organisms was also svident
because it was observed that certain forms pesfer to grow towards
the peripheral ends while the others grow more vigerously in
deeper watars,

The distoms were the important orpanisms in lotic and
intermediate sectors also but in case of the former the green
algae especially chaetophorales and conugales grew more vigorously
while in the intermediate sector the miscellaneous group was
the most prominant.

The periphyton population of Getalsud reservoir
comprised a large number of organisme and among them the algal
florawere highly dominant. Among the animalcules, protozoans
were the most important. The large number of other forms which
were recorded form the glass slides may not all be considered
as truely epiphytic. It is jubt possible that at least some of
thase organisms bescome opiphytic during some stage of their
life cycle.

Phyllebium, Chactophora, Aphanochaste, Dermatophyton,
Stigeoclonium, Cladophora, Oocardium, Oedogonium, Gomphonema,
Amphora, Cymbella, Gomphoneis, Diplonesis, Navicula, Epipyxis,
Difflugia, VUorticella etc., are the true attached forms and
hence recorded in sizeable numbers during the course of investiga=-
tion. The other dominant forms recorded during the course of study
were Hantzschia, Melosira, Cyclotella, Fragilaria, Synedra,
Mastogloia, Spjasrocustis, Cosmarium, Vampyrella, Actinosphaerium
amd Centropyxis but these are in fact planktonic in nature. The
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presence of such planktonic forms in sizeable quantities on the
slides is suggestive of partial periphytic tendency of these arga~-
nisms, It is possible that the duration of their attachment is
short, The blue green algas like QOscillatecria, Anabaena, Lyngbya,
Msrismopedia, Coccochloris etc., can attgech themselves over any
submerged substratum due to the presence of a mucilaginous sheath
and honce these may bo treoated as fruely periphytic in habitat,
The dominance of diatoms among the observed periphyton, corro-
borates the findings of Fritsch (1935) who suggested that the
attachment of diatoms is effected with the help of mucilage

often secreted by them.

The fluctuations of organisms over the glass slides
varied considerably according to the ssason and the depth of the
water columnes This variation may be due to many physicochemical
factors like sunlight, tomperature, wave action, fainfall,
turbidity and chemical characteristics of water. The absence or
decrease of green algae (sxcept Phyllebium and Cosmarlum)
towards greater depths may be coreelated with the low light
intensity and temperature. The abundance of diatoms at almost
all the depths of the water column suggests that this group is
able to withstand variablc range of light intensity and temperature.
However, it was observed that the veriesal distribution of diatoms
showed conspicuous qualitative stratification and forms like
Merosira, Cyclotella, [astogloic and Diploneis dominated towards
the botteom., Similar was the case with blue green algae like
Metismopedia, Coccochloris, Apabaena, Oscillatoria etc.,
which were recorded more towards parlpheral end of the water
columne. The stratification of animalculss was also more towards
the bottom.

11.3 Benthic alqae

T

For studying the soil adgas, bottom mud samples form
various depths were collected by msing Ekman dredge, Soil was
kept in glass jars, tap water added to it and the oontained
algas allowed to proliferate under diffuse sunlight at room
temperature. The organisms observad after 4 days of growth are
listed belows (next page)
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Scenddosmus, Cosmarium, Euglena, Amphithrix, Nitzschia,
Rhoicospenia, Cymbella, Cyclotella, Mastogloia, Aphanotheca,

vvvvv

Pediastrum.
LARGER AGUATIC PLANTS

Concentration of hydrophytes was more in the Rotic
followod by the intermodiate and lontic sectors, Watsr hyacinth,
Eichhornia crassipes, was the most common weed observed in all
the sectors. Cyporus occupied the next position in respect of
abundance., Ipomea was observad only in the lotic and intermediate
sectors and was restricted to the shallow marginal recgions.
Marsilea, Nelumbium and Cgratophyllum were confinad to the lotic
sector only. '

FISH FAUNA

A full classified list of the fishas of Getalsud
raservolr is given below, These belong to 6 orders and 12
families, The classification and nomenclature is after Day(1958)
and Menon (1974).
Class Teleostomi
Sub-class Actinopterygii
I Order Osteoglessiformes sub-order Notopteroidei

i) Family Notopteridae

1 Notoptorus notopterus (Pallas)

IIb Order Cyprintiformes

Divyision Cyorini
Sub~order Cyprinoidei
ii)Family Cyprinidae

Sub-family Abramidinas
2 Ch
Salmostoma bacaila (Hamilton)

4 S. phulo (hamilton)

ela cachius (Hamilton)

Lrawoa ®
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Sub~family Rasborinage

5
6
77
8
9
10
11
12
13
14
15
16
47
18
18
20
21
22
23
24
25

Barilius barila (l'amilton)

Dabio (Brachydanip) rezio (Hamilton)
Esomus danricus (Hamilton)

Rasbora daniconius, (Hamilton)

Ambly pharyngodon mola (Hamilton)

Catla catla (Hamilton)

Cirrhinus mrigala (Hamilton)

C. reba (Hamilton) .

Cyprinus carpio var. communis (Linnacus)
Garra gotyla gotyla (Gray)
Hypephthalmichthys molitrix (Valenciennes)
Labeo bata (Hamilton)

L. boggut (Sykes)

L. calbasu (Hamilton)

L. Dyocheilus (MeClolland)

L. pangasia (Hamilton)

L., rohita (Hamilton)

Ostgobrama cotio cotio (Hamilton)

Puntius sarana (Hamilton)

P. sophore (Hamilton)

weem

P, ticto (Hamilton)

iii) Family Cobitidae

26
27

Lepidocephalichthys guntea (Hamilton)

Nosmagheilus botia (Hamilton)

Division Siluri

Sub=order Siluroideci



I1I

IV

w00

iv) Family Siluridac
28 QOmpok bimaculatus (Bloch)
29 0. pabda (Hamilton)

v) Family Bagridac
30 Mystus cavasius (Hamilton)
31 M. vittatus vittatus (8loch)
iv) Falily Clariidae
32 Clarias batrachus (Linnacus)
vii) Family Hetcrophcustidae

33 Heteropneustes fossilis (Bloch)

Order Mugiliformes
Sub~order Mugiloidei
viii) Family Mugilidasc

34 Rhinomugil corsul:

- wcwes .

(Hamilton)
35 3Sicamugil cascasia (Hamilton)
Order Channiformes
ix) Family Channidae
36 Channa gachua (Hamilton)
37 C. punctatus (Bloch)
38 C. gyyégjyg.(aloch)

Order Perciformes
Sub=ordar Percoideil
Super family Percoidae

x) Family Centropomidae
40 C, ranga (Hamilton)
Sub-order Gobioideil
xi) Family Gobiidas

Glossogobius giuris (Hamilton)



14

ST

VI Order Mastacembeliformes

xii) Family Mastacembelidae

42 Mastocembelus armatus (lacepede)

43 M, pancalus (Hamilton)

It may be notzsd that major predators like [Mystus
segmghala, M. aor, Yallago attu, Bagarius bagarius etc., do not
infest the reservoir. That may at least partly explain the
dominance of small sized fishes in it,

EXPERIMENTAL FISHING

Experimental fishing by gill nets was starped in
Getz1lsud reservoir during the year 1977=78., Thids wdrk was
deone mostly inm the intermediate and lentic sectors. The lotic
sector is quite narrow and there were some practical difficultdes
in fishing in this sector. The manging coefficient of the nets
was O.5. Species composition and catch per metre square for
various mesh bars during different years are giving in
Tables VIII and IX,

1977-78 ¢ Fishing was done for 20 days only in the months of
February and March 1978, A total of 8 to 13 nets of length 322
to 896 metres and area 1030 to 2986 sq, metres were operated.
The nets were of 13 mesh bars viz., 20,30,35,40,45,60,90,105,
110,120,130,145 and 150mm. The total catch during the year
was 35,010 kg. Catla catla formed 50.,70% of the catch followed
by Cirrhinus mrigala (25.02%). The most effective mesh bars
were 120 mm (63.53 gm/m2) and 90 mm (38,88 gm/m?).

1978=79 : Fishing was done @cr 24 days only during the year in
the months of May, June, February and March. Seven to 16 nets of

13 mesh bars yiz., 20,25,30,35,40,45,60,90,105,110,120,145 and

150 mm were used on the days fishing was done. Their length

varied Porm 374 to 733 metrss and area form 1524 to 2563 m2. The
total fish catch was 52,843 kg, the most important species in the
each being Labeo bata (49,97%) and C. mrigala (29.73%). The
offective mesh bars were 35 mm (8.33 gmi%gjténd 60 mm (6,97 am/mZ),
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1979-80 : Fishing was done for 63 days form April to November
and in February and March. Nine to 12 nets of length 937 to 1290
metres,.area 3202 to 5016 M2 and of mesh bars 20,25,30,35,40,45,
50,55, and 130 mm were operated on fishing days. The total catch

during”the year was 212.064 Kg. Co mrigala (23.79%), Puntius
sarana (16.97%) and Labeo calbasu (14.84%) being the dominant
species, Mesh bars which proved to bs more efféctive than others
were 40 mm (6426 gm/m2) and 54 mm (4,94 gm/m2).

1980-81 ¢ Fishing was done on 54 days during the ysar spread

over the months of May, June, November, January, February and
March, Nine to, 12 nets of mesh bars 20,25,30,35,40,45,50,55,
65,75,80,85,90,120,130, and 150 mm were used. The lanath of
nets operated each day varied form 937 to 1604 m and ‘area fdérm
3202 to 9932 m2, Total catch during the year was 171,675 kg.
The most important fishes caught were C. mrigala {31.17%)
Pollowed by Catla catla (13.08%), C. roba (10.25%) and Labeo
rohita (10-22%). The most effective mesh bars were 150 mm
(9.46 gm/m2), 90 mm (8434 gm/m2), 40 mm (7,53 gm/m2) and 75 mm
(5449 gm/m2).

Though the data are meagre, it may be said that mesh
bars of 20 to 40 mm areg effective in catching small and medium
sized fishes while for majro carps mesh bars of 90 to 150 mm should
bg used.

The rglevent data are presentad in Table X, Catla
catla ranging in lencth form 493 to 729 mm was caught in mesh
bars of 50 tp 150 wpe Cirrhinus mrigala (201 to 549 mm)
appeared in almost all mesh bars of 20 to 90 mm, Mesh bars of
to 75 mm were effective in catching labeo calbasu ranging in

e S T

length form 141 to 479 mm. labep rohita (487 to 668 mm) was
caught in bets of mesh bar 30 to 85 mm. Smaller mesh bars of
20 to 55 mm proved effective in catching fishes such as
Notopterus notopterus, Salmostoma bapaila, Cirrhinus reba,
Labggo bata, L. dyocheilus, Ostoobrama cotio cotio, Puntius
saroma, Ompok pabda, Rhinomégil corsula, Chanpa punotatus,

Glossogobius giuris and Mastocembglus armatus.
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15 COMMERCIAL FISHING

Commercial fishing in Getalsud reservoir by the use
of gill nets was initiated by the Fishreies Department of the
State Governmenr in the year 1976-77 and continued upto June
1979. The reservoir was then auctioned on 1st July 1979 for a
period of 3 years amd a private contractor started fishing
operations in it,

The contractor is fishing with gill ahd drags hets,
For operating gill nets he normally employs 4 parties, each
having 4 men on one boat. Each boat has some 40 nets, each of
30 m lengthe In this way some 4,800 m of gill nets are used.
The mesh bar varies form 70 to 150 mm. Major carps are mostly
caught by gill nets.

Drag netting is done by 4 to 7 parfties sach having
a country boat and a drag net (200 m x 6 m)e. This type of
fishing is done at night form 9 P.M. to 4 A.M. Drag nétting is
roported to be much more profitable in Getalsud reservoir as
large quantities of small sized fishes are caught by this
method.

Fishing is continued in the regserveoir till the returns
are considered adequate after which the contractor with his men
and equipment moves to some other roserveoir. Th& fish catch is
first brought to Ranchi and then handed over tacoreotailers, As
per information supplied by the State Fisheries Department, the
catch by commercial fishing in various years is as follous s

1976=77 Sa 481.300 kg
1977=178 228 2620.250 kg
1978=79 S 7659,550 kg
1979=80 233 2595,550 kg
1980-~-81 823 5980.000 kg
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16 EFFECT OF IMPOUNDMENT ON REPRODUCTION AND RECRUITMENT

About 50 km upstream of Getalsud, the Subernarekha is
dammad resulting in the formation of Hatia reserveir, Jamuar is
a tributary of the Suberrarakhasz which jodns it upstrsam of
Getalsud but downstream of Hatiae, There is a dam across the
Jamuar also, It is therefore obvious that whsn the South West
Monsoon starts, the two reservoirs upstream of Getalsud are
filled up first before the extra flood waters are allowed to * " :u
flow down towards Getalsud. The two dams thus exércise on adverse
effect on the spawuning of fishes in Getalsud reservoir, It may
alspo at least partly be due to the two dams upstream of Getalsud
that the floods in the Subernarekha are fragquent during the
rainy season th@®uugh of short duration.

Spawn collection work was done in the months of July
and August near villagz Jorar on the Subernarekha (Fige. 2) in
the years 1975 to 1979 and in 1981 on the Jamuar. At Jorar
mostly fertilised eggs of minor carps and a few young ones of
Cirrhinus mrigala were collected in the year 1975, The cggs on
roaring in plastid pools were found to be those of Cirrhinpus rsba,

In the years 1976 & 1977 also only®fertilised eggs
were collscted at the Jorar site., The composition of various
specigs aftsr rearing in 1976 was Cirrhinus reba -~ 45. 10%
Labgo pangusia ~ 39.27T%, Puntius soohmre =95 BD%, P. sarana
2.62%, Chada nama = 2 «62% and g}pgsggpblus giuris = 0O, 65%,

The same in the year 1977 was Amblypharyngodon mpla ~23,40%
Puntius sophore = 29.,78%, P. ticto = 12,77%, P. sananau 17.02,

Salmostoma bacaila ~4326% and Esomus danricus - 12.77%.

Shooting nets operated at Jerar in 1978 collected
only a fow fertilised eggs and carly fry of Chanda nama. The
eggs later died during the process of rasring. During 1979 rains
failed and the 2Zdodding was very poor and perhaps duc to that
Uary few caggs could be collascted.

The first indication of a gangetic major carp brecding
during the flood season was got during the year 1981 when 28.6%
of the reared hatchlings were found to be that of Labep calbasu
and tha rest of minor carpse.
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Shore collections were also made around the yerz by
operating small meshed dragec nets in various parts of the ro-
servolr though no young ones on major carps were over ccllscted,
hatchlings of minor carps and trash fishes were caught in
aboundance during the rainy scason,

BIOLOGY OF FISHES

1741 Food and_Feeding Habits ¢

Fishes of Gelalsud reservoir were collected every
month for study of their biclogy. This work was dona form
November 1977 to September 1980, For the study of food the fishes
were grouped differently for various species, f.e., 21=40 mm
and 41-60 mm for Esomus dapricuss 15-35 mm for Danio(Braghydani)
rerio; 21-50 mm and 51 mm and above for Puntius ricto, Puntius
sophore, Salmostoma bagcaila, Amblypharyngodon mola, Osteobrame
potig cotio, Rhinomugil corsula, Chanda nama and Glessogobius,
giuris.

The spzcimens after nothing down the length and weight
(Table XI) wore ocut cpen and gut contents taken into a petridish,.
The contents of entire gut wers examinad under a mistoscope and
the porcentage of varicus food items assigned by sye estimation,
The percentage of various food items in gested by different s
spociags of fish is depicted in Fig. 25.

Puntius ticto : The fish feuds mainly in sand and ‘mud (33.5%),
sccayed organic matter (9.5%0, Bacillariophyceae (30.0%),
Chlorophyceac (15.0%), Myxophycese (5.5%), insects and insect
larvae (2.5%), Copepoda (2.5%) and Cladocera (1.5%). The food
composition is almost the same for the two size groups.

Puntius scphore ¢ Tho specimens below 50 mm mainly fed on sand
and mud (53.57) docayed organic matter (15.)%), Bacillariophyceae
(24.0%), Chlorophyccae (6.5%) and Myxophyceae f1.0%). In P.
Sephore also there is not much change in the larger groups,
Dinophyceae represented by Ceratium was observed. R high percen=-
tage of sand and mud (55 5%) was gbserved in the guts of adult-

B. sophorg, other food items being decayed organic matter (15.,0%),
Bacillariophyceac (20.0%), Chlorophyceae (6.5%), Dinophyceae
(2.0%) and Myxophyceae (1.0%).
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Esomus_danricus @ The gut contents of E. dan;icus of size
range 21-40 mm malnly comprised phytuplankton i.e. Chlorophyceae
_(SD.U%), Bacillariophycoac(30.0%), Myxophyccae (8,0%), Desmidia=-
ceac (3.0%), snad and mud (6.0%) and decayed organic matter
(3.0%)+ The specimens longer than 41 mm showed similar feeding
habits excopt that percentage of sand and ‘mud and decayed organic
matter increased in their gut contents. The gut contents of E,
danricus abovc the size ‘of 41 mm werc composed for sand and mud
(30. 8%), Chlorophyccae (30.0%), Bacillariophyceao (28.5%),
My xophycoae (3.5%), Dasm;dlacoaL (2.0%) and decayed organic
mattar (545%).

Salmostoma baciala ¢ The gut contspts of speciments between the
length range of 21-50 mm comprised Bacillariophyceae (45.5%),
Chlorophyceae (25,5%), Copepoda (20.0%), Cladocera (7.5%) and
Rotifera (1.5%), Spocimens above 50 mm fed on animal matter
(50.5%), insect and their larvae (30.0%), Copepoda (B8.0%),
Cladocera (3.5%), Rotifera (4.5%), Bacillariophyceae (2.0%) and
Chlorophycoae (1.5%). This shows that the yocung onzs of S. bagaila
consume much more of phytoplanktop but as the fish grous in size,
it switches over the insccts and Zooplankton.

Amblypharyngodan mola_ ¢ In A. mola there is not much of a difference
in the food of juveniles and adults. The food items of this fish
wore representod mainly by sand and mud (63,5%), decayed ourganic

matter (13.5%) and Bacillariophyceaes (13.0%) followed by Chlerophy-

ceao (4.5%), Dosmidiaceac (3.0%) and Myxophyceae (2.5%).

Osteobrama cotio cotio ¢ The food of 0. cotio cotio of size range
21-50 mm was composed of sand and mud (44 G%ﬁ, decaycd organic
matter (35.5%), insects and their larvae 3.5%), Copepoda (2,5%),
Cladocera (2.0%), Bacillariophyceae (7.0%), Chlorophyceae (3.0%),
and digested animal matter (2.5%).

The food of 0. cotig cotic above 50 mm~
comprised sand and mud (30.5%), decayed organic mattor (22 5%),
inspcts and “their larvac (25.0%), ‘digssted animal matter {10.0%),
Copepoda (3.0%), Cladocera (2.0%), Bacillariophyceas (3.0%),
Clorophyceae (2.0%), and Myxophyceae (2.0%). This indicates that
intake of animal matter increcases as the fish grows in sizxa.



Rhinomugil corsula ¢ This fish subSists mainly on snan and mud "
(28.0%), decayed organic matter (25.5%), Bacillarriophyceae (40,0%),
Desmidiaceae (2.5%), Chlorophyceae (2.5%) and Myxophyceae (2.0%).

Chanda nama 3 Specimens of total length 21-50 mm feed
mainly on zooplankton i.c., Copepoda (65.5%) and Cladocera (25.0%),
while fish and insccts and theier larvac contributed 7.5%) and

240% rospeotivoly, In spccimons of 51 mm and above insccts and
their larvas, young prawns, and fish inercased, while zooplankton
docreased, the percentage of various items being inseBts and

their larvae (69.5%), young prauns (5.5%), fish (15.0%), Copepoda
(745%) and Cladocera (2¢5%).

Glossogobius giuris : Smaller fishes upto 50 mm in léngth fed
mainly on zooplankton and insccts and their larvag i.e., Copepoda
(5945%), Cladocora (24.5%), insccts and their larvae (8.5%),
digested animal matter (5.5%) and fish (2.0%).

The larger specimgéns above 50 mm mainly
feed on fish and prawns constituting 40,5% and 35.5% respectively
while 'insects and their larvae form 16,0% of gut contents, Bosides
these, Copepoda (2.5%), Cladocera (2,0%) and digested animal
matter (3.5%) alsc constituted the food of G. giuris.,

Panio (Brachudanio) rerip ¢ The gut contents of D. (Brgohydanio)
rerio showed phytoplankton as the major food comprising Chlorophy=
ceae (32.5%), Desmidiacsas (25.0%), Bacillariophyceae (17.,5%),

My xophyceac (3.5%?, and decayed organic matter (2.,5%) and also
zooplankton such &s Copepoda (10.0%), Cladocera (7.0%) and
Rotifera (2.0%).

Netajiled studies on the food of minor carps
and other small sized fishes of Gotalsud reservoir thus show that
most of these feed on phytoplankton, the only excepticns being
Chanda nama and Glossogobius giuris which fead on Zooplankton
(Copepoda and Cladocera ) also., However, the percaentage of
zooplankton is mora in their carly stages as compared to the same
in the adults. In the adult condition it was observed that both
thesa fishes prefer insects and their larvae as the major item
if food. Zooplankton also forms the food of the young ones of S.
bacaila, 0. gotio cctio, D. (B8rachydanio) rerip as well as the
adults of P. ticto. The akbove six species consume more of

e

Copepoda and less of Cladocerans. Among the Copepoda, Diaptomus,

.....

Diaphanosoma and [Moina were the more abundant forms.,

O
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Rotifers do not constitute an important food of fishes.
The fishes that utilise totifers and Danio (Brachydanio) rerio
and Salmostoma bacaila. Kgratolla, F&llnla and’ Po;xggjp;a are

frsquently found in the guts, Keratplla was the most impottang
rotifer which formed the food of fishes.

Phytoplankton constituted the main food of the fishes
of Gotalsud reservolir except C. nama and G. g}urls. Among
phy toplankton Baclllarlophycoau, Chlarophycaae and Desmidiaceane
were the most dominant groups. Bacillariophyceae was represented
by Nayicula, Cymbella, Pinnularia, Amphora, Gyrosigma, Surirglla,
Achnanthes, Gomphonema, Nitzschia, Synadra, Cyelotella, Meridion,
Melosira, Fragilarie, Frustulla Tabgliaria, Cocgongis, and Caloneis.
The Fishea that prefer Bacillariophycéae as tha ma jor food item

]

Amplypharyngodon mola.

Chlorophyceae was represented by Microspora, Ulothrix,
Oedogonium, Botryococcus, Eudorina, Pleodorina and_Papdorina.
The fishes that consume Chlorophycuae as the main item of food

are Esomus, danripus and Danig (Brachydanio) rerio.

Myxophyceac was represented by Anabaena, Nostoc,
Oscillatoria and Morismopodia. Desmidiacpae was represented by
Cosmarium, Clostarlum, Netrium, Staurastrum, and_Penium. Desmids
formed the sccond most important foeod of R. corsula hnd De (Braqhy-
danio) rerio, Dinophyceas was represented by Ceratium and was
consumed only by Puntius sgphere.

Insects were represented by Chaocborus, Chironomus,
Philopotermus and their larvae. InseBte and their larvae wore
the most important food item of adult Glosspogobius giuris,
Chanda nama, Otegbrama cotio coito and Sglmostoma Bapaila.
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17.2 Length-weight Relationship: The logarithmic form of the

relationship in respect of various species is as follouws:

Puntius ticto Log U = 2,6864 Log L ~ 1,2912
Puntius sgphere Log U = 3,1635 Log L = 2,1B02
Espmus danricus Log W = 244516 Log L = 1.2357
Salmostuma bacalla Log U = 2,7829 Log L - 1,9089¢
Ambﬁxp yﬂgpdon mola Log W = 2,4945 Log L = 1,0845
Ostgobrama ggﬁig_poth Log U = 3.5489 Log L - 3.0961
Rhinomugil cporsula Log U = 2,8165 Log L = 1,6634
Chanda nama Log U = 2,5756 Log L -~ 1,3378
Glosso obius giuris Log W = 2,4466 Log L <~ 1.0389
Danig %'rachydanlqj-rerlo Log W = 1,7341 Log L - D,3182
Where L is total length in mm and W is weight in mag.
Catla catla ) Log W = 3,0107 Log L - 4.8463
Labeo rohita Log W = 3.,1528 Log L ~ 5.8463
Labgo calbasu Log W = 2,7123 Log L = 4.2017
Cirrhipus mrigala Log U = 2,9426 Log L - 4,8481
Hypophthalmichthys '
molitrix Log W = 3,277 Log L = 5,8053

Where L is total length in mm and W is wsight in g.

The relationship normally showed a greater tondency
to daveate form the cube law in fishes which attain a small size,

1763 Age_and Grow: ¢ The age of major carps in Getalsud
reservoir was detorminod E by examining their scalcs (Plate I)
with the helop of a simple projector. The von Bertalanffy's
growth equations for the four species are gdven bolowi=-

~0.1068 (t+0.605)

Catla catla Ip = 1484499 (I-g

y
Labeo_ _thlta It = 1517.90 (I—O 0.0769 (t+l.098,
Labeo salbasu I = 628485 (TmpT0e2052 (t+0,7705)

fooilnie ik taalta by =EiaS0as (Tmat t0 7 o bEHL2aTE)

The asymptotid length IL oo) for Catla catla, Labe;
rohita, L. calbasu and Cirrhinus mrigala was 1485 1518 629,15
raspactluoly. The same was computed by using mathematlcal

derivation corresponding to Walford's graphical apalysis,

2.
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Lengths at age derived form scale reading and application
of von Bertalanffy growth cquation and other grocth data pertain-
ing to the major carps ars as follows :-

et S e et A B i i A T TR ra e g e 2w T s ——

Age in ;m}gﬂﬂﬁhﬁﬂi‘géﬂﬁmgﬁﬁg_zu21i Calculatad E_'Incranant in =
years } scdle ! grouth ! (g) ! length ! Weight
! (m) § equation (mm) ! B tmmy. - n)
e e s - A e — e . e e e m r_'-—--ﬂv;' T R .:-...-..J.. .»5. - -:. m'.:---‘ﬁ' s
t T t 1 7

e s e AR L e i e o i . g et o el s e e g el et
Catla catla

1 234 252547 193 - -

2 TH2 362.64 720 128 529

3 473 469,41 1611 111 891

4 577 575.29 2929 104 1318
Labgo rohita
i 226 224,50 101 - -

2 321 323.90 321 a5 220

] 410 415 480 705 89 384

4 493 490,10 1184 83 479

5 568 568.20 1899 75 715
Labep calbasy

1 492 190,10 98 - -

) 275 283 .70 260 83 162

B 336 346,30 447 61 187

4 383 397.50 684 57 287
Cirrhinus mrigala

1 187 180.40 69 - 4

2 263 262 .80 187 76 118

3 331 327.90 369 68 182

4 398 401 460 634 67 265

5 462 459,80 983 64 349

6 522 526.00 1409 60 426
Tﬁ.4 hﬁé%:f&i}_éha‘ruchﬁﬂmkyr'z”ThE-BGELEEEEE%l}-f*cﬁﬁbh&}w‘

polygons of ripe specimens of variogus specigs are depicted in Fig.
26, Tho first mode is formed by immature ova while the matuyring

and mature ones form two modes in all ths fisses studied..The

nature of tho polygons is such that it shows that the various

fishes have a prolonged spawning season, This is also borne out

by a stydy of condition factor #* with (K2) and without (K1)gonads
during difforent months of the year (Fig. 27)., A decline in condition
indicates the cnset of breeding. The variocus fishes exhibit two or
more such doacline during the course of a year which indicates a
profongad breeding sezason,
# Condition Factor, K=l x 10°/L3, where U is weight of fish and

L is total lengthe.

L T T T i O
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Puntivs ticto : Mature specimens were found in the months of
January to Lpril and in November ., Stray mature fishes were
algo seen in August and September. Fecundity varied from 628

to 3127 for fiches 62 *o T4 mm in length (Female gonado-somatic
index, GSI %%, veryied from 3,31 to 20,11). Females in running
condition were seen in February and spent ones in January to
March and in Auguste

Puntius gophore : The “ish was observed to mature mainly in
February and November . Stray mgture individuals were found in
April to June, August and October, Fecundity wvaried from 584 to
2380 for fishes TO to 101 mm in length (GSI of females from 4.30
t0 9+94)., Spent females were seen in March. April, June,Septemw
ber and November. The fish therefore starts breeding even before
the onset of floods.

Escmus danricus: Mature specimens were seen in May, August and
September. Fecundity varied from 298 to 635 for fishes of total
length 40 to 57 mm and GSI 3,19 to 9.09 . Spent females occurred
in May, August and Septembers The fish therefore breeds mainly
Gduring the South~West monsoon,

Salmostoma bacaila : Mature specimens were available during May
to September, Fecundity varied from 340 to 6263 in fisghes of
length 62 to 150 mm (GSI 3.71 to 22.07). Spent females were
caught from July to October thereby showing that the main spawn-
ing takes place during the flood season.

Amblypharyngodon mola : The fish matures in June, July and
Auguste A few mature specimens were caught in May and September,
Fecundity was found to vary from 425 to 1846 in specimens
measures 48 to 68 mm. Gonado somatic index of mature specimens
was 5.82 to 19.54 . Spent females were found in Auguet and
September thereby indicating that the Ffish breeds mainly during
raeiny season.

Osteobrgme cotio cotio : Mature Lishes were scen from April to
September, Stray indivicduasls were caught as early as February
and gometimes in Oectober. Srent females were scen in the months:
of Juliy to Eeptember ., This ghows that the fish has a prolonged
breeding secason. The main gpawning, however, appears confined

to the rainy season. The gonado somstic index of females varied
from 3,28 to 14,00 and the Fecundity Ffrom 625 to 4120 in fishes
measuring 60 to 112 nme

#% Gonado Sometic Index, GSI= Wt of gomad z 100/wte of fish.
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Chanda nama $ Maturc females having GSI of 3.09 to 8.98 were
found from April to Ogtober o 4 few such specimens were cap=
tured in February and November . Spent females were noticed

in July to September. This fish also therefore has & prolonged
breeding secason. The bulk of the spawning, however, is restrie
cted to the flood season. Fecundity varied from 429 to 1676
for females varying in length from 40 to 80 mm.

Glosgogobius giuris s 'Mature females of GSI 2.14 to 4.94
occurred in February , April and June. Fecundity of fisghes

64 to 122 mm in lengbh vBried from 1436 to 5675. Spent fenmales
were not obssmved.

Mature females of Rhinomugil corsula and Danio
(Brachydanlo) rerio werg not encountered., Maturity stages II &
III of Re corsula were, however, observed in January and
February. Spent femalcs were seen in April and so from such
observations it may be inferred that Re. corsula spawns in March,

The above account shows that while breeding does occur
in mon-nonsoon months, the flood season constitutes the main
spawning period of thesc fishes. This is further corroborated
by the easy availability of their hatchlings in the reservoir
during the mon-soon scason.

The relationghip of total length and fecundity was found
to be curvilinear. The logarithmic form of this relationship
for various species is given in the faldlowing formulae ¢

Puntius ticto Iog F = 3,7235 Log L = 3.6892
jgntiua soggorg Log F = 24,4841 Log I = 1.6750
Amblypharyngodon

Mola . Log F = 3.,7109 Log L - 3.5802
Osteobrama cotio

cotio Log F = 2,5719 Log L = 1.8843
Chanda nama Log F = 1.3258 Log L = 0,6096
Glossogobius :

giuris Log F = 2.0415 Log L - 0,5664

Where L is length of the female in mm and F is fecundity.

The data pertaining to Esomus danricus and Salmogtoma
bacaila were too meagre to pevmlt “calculation of th91r
length- fecundity relationship.
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17.5 Food and Growth of Silver Carp : An experimental consig=
nment of 2680 fingerlings of the exotic silver carp (Hypoph-
thalmichthys molitrix ) was stocked in Getasud reservoir in
March 1974. A number of recoveries were made, The fish regiw
gtered a net growth of 4.3 kg in just 2 years 4 months. One of
the recoveries showed even a higher growth of 4.7 kg in 27 months
as shown in Table XII, The growth rate varied from 0,82 to 1.67mm
/day and increment in weight ranged from 2,20 to 5.79 g /day .
These oObservations indicate the potential role of silver carp in
the development of fisheries in Getalsud reservoir, It is also
significant that the silver carp in the reservoir fed mostly on
phytoplankton and particularly on Microovystise.

18« RESERVOIR MANAGEMENT

Stocking of Getalsud reservoir by major carp fry and fin-
gerlings was started in the year 1974-~75 by the Bihar State
Fisheries Department. 4 total of 31, 42, 066 young ones of Gan-
getic major carps were stocked in the seven year period from
1974=T75 to 1980-81. Incidental stocking of minor carps and
miscellaneous fishes during this period was 2,08,015. Considering
the average area of the reservoir to tbe 2210 hectares, the avers
age stocking rate of major carps was 203 fingerlings per hectare
per year, Details of stocking as supplied by the State IFisheries
Department are given below 3~ =

Year Major carp Minor carp Migc, Total

1974 - 75 198,784 - - 98,784
1976 - T7 T315,000 - - T +15,000
1977 -~ 78 8;49,975 Co- 86,775 9,36,750
1978 = 79 73572495 1,01,160 - 8,58,655
1272 - 80 2,81;112 - - 2,81:112
1980 ~ 81 2,80,000 - - 2,80,000

Total 31,42,0606 1,20,992 87,023 33,50,081

19, CAGE CULIURE :

In experiment in cage culture was started in August 1974
in Getalsud reservoir to examine the feasibility of rearing carp
spawn in floating cages. The cages were fabricated of thick
bamboo which is lighter than water, and fixed in a reservoir
pochet near the dam with a view to lessor wind and wage action
on the cage ., Bynthetic floats were fixed to the cage and adjust-
ed in such a manner that the cage remained submerged in water

o
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to a depth of 1,170 m to 1.2 m. The cages were anchored by suffi-
ciently long ropes to allow them to riss up with increase in rese=-
rvoir water level., Each cage was provided with an inpner liming of
synthetic 'hapa', 1In the initial stages of rearing, hapas of 1/20
mesh were used but later as the size of fry increased, hapas of 1/8"
mesh were used for raising fingerlings.,

Fry of major and medium carps were stocked in the cages at
a maximum density of 2500/cage or 700/sgq.m. This works out to 70,
00000 per hectare and is much more than in conventional nurseries.
The length of fry at the lime of stocking varied from 10=31 mm. In
the subsequent experiments the rate of stocking was reduced to 300
to 2200/cage of 7,50,000 to 52,50,000 per hectare,

During the first two months after stocking the rate of gr=-
owth of fry was quite good, the average being 17 mm/month for Cirre
hinus mrigala, 25 mm/month for Catla catla and 20 mm/month for
Labeo rghita, The growth was poor in the ensuing winter months but
started picking up in subsequent months. In past winter months
the growth rate was 14 in C, mrigala, 30 in Catla, 17 in rohu, 19
in Labeo bata and 22 in Cirrhinus reba per month,

Artificial feeding is necessary under conditions of such
heavy stocking in addition to the matural food lice plankton which
the stocked fish get from the reservoir. The composition of feed
was MOC, GOC and RB in the ratio of 3:1:1, The young ones were fed
at the rate of 30% body weight for 3=-4 days uwhich was later reduced
to 20%., Artificial feeding was then gradually reduced to 4% during
winter months and again increased to 10% during summer months when
water temperature was 28° to 34°C., Feeding was done twice daily
in morning and afternoon.

Production achieved during the year of rearing was 22.5 kg/
Cage .

The culture experiment undertaken in CGetalsud reservoir,
thus shows that in the absence of nurseries and rearing ponds near
the reservoir, spawun can be reared in cages teo fingerlings size
before release in the reservoir.

20 TECHNICAL SUMMARY

Getalsud reservoir is situated on the upner reaches of Suber-
narekha river which flows independently intoc the Bay of Bengal., It
is a medium sized reservoir having a water~spread area of 3440 hec-
tares at the full reservoir level of 595.7 m.

Yearly outflow varied from 3 lakh to 17 lakh ac. ft. Inf=-
low and outflow were normally maximum in July, August and September.
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Reservoir level was normally maximum in September, October and
November. The lowest level was almost always in the moanth of June
before the onget of floods. Water level fluctuations within a
vear varied from 1.2 to 9.5 m.

Air tenpe*“ture varied from 5 to 40°C in a2 year. Wind
velocity was high in summer. Yearly rainfall at damsite varied
from 975 to 1950 mm. Rainy season starts in June and continues
upto September,

Organic carbon in basin soil was below average but avail-
able nitrosgen and phosphorus fairly high., Soil was acidic (pH 6.0
to 6.3)« Pre-monsoon season registered high values of organic !
carbon available nitrogen and available phosphorus asg compared to
the post-monsocon sesson.

Water temperature fluctuated by 12.5°C between summer and
winter months. Water transparency wvaried from 10 to 176 cm, The
low transparency was due to influx of flood waters during monsoon
season. The change in season showed marked offect on the chemical
features of water, The reservoir is poor in respect of major
nutrients like phosphates and nitrate though silica is #£airly
high.

Getalsud reservoir gets thermally stratified mostly during
April, May and June.,

Chemical stratification’'in the reservoir was noticed in
respect of dissolved oxygen, pH, carbon-di-oxide, bicarborate and
specific conductivity during the summer months. Though an increase
in carbondioxide and a decrease in oxygen contents in the bottom
layers indicated its productive nature = decrease in bicarbonate
and specific conductivity indicated its poor productivity. .

Heavy BEngineering Corporation factory effluents do not
seem to adversely affect the water guality of the river before -
it joins the reservoir.

The rate of encrgy fixation by primary producers was
normally high in the littoral followed by sublittoral and pro-
fundal regions. The rate of carbon productlon wag low. The average
gross carbon productlon was 281,07 mg C/m /day and not 147.40 mg
¢/m /day. )

Plankton production was high in the lotic sector followed
by the intermediate and lentic sectors. The plankton maxima were
normally recorded in a year = one in summer and the other in
winter.



Phytoplanltton generally dominated over zooplankton,
Myxophyceae was the most dominant group among the phytoplankton
and copepods and rotifers among the oopla%kton. Total plankton
concentration_varied from 1,28,726 uhits/m” to 52,27,509 units/m?
or 0,118 ml/m> to 8.43 ml/m>.

Lotic mector was the richest in benthos production followed
by the intermcdiate and lentic sector., Benthic¢ concgntration
varied from 66 untts/mg to 16973 units/mz or 40 mg/m Lo d LT gm/ﬁg
Dipterans and aquatic oligochaetes formed the dominan®t components
of benthos. Normally deeper vegions (8=20 m) were more productive.

Three periphyton maxima were oObserved in an year, the
pPrimary maximum being in December, secondary in March and tertiary
in August—- September, The periphytic community was dominated by
various groups of algae. Concemtration pf Periphyton was the
highest upto a depth of 2 metres and SOmetiis even upto 5 metres.
Periphyton deposits varied from 62 units/ cm“to 2593 units/cm2

Algae found on the bottom mud are mainly Secomedesrusg,

Surirolla, Closterium and Pediastrum.

Hydrophytes are common in Getalsgud reservoir in all the
sectors. Their concentration was more in the lotic sector than in
all the sectors. Other aquatic plants found in the rescrvoir are
Cyperus, Ipomea, Marsilea, Nelumbium and Ceratophyllum.

The fish fauna of the reservoir includes gangetic major
carps, medium and smell-pized carps, catfishes, murrcls and a few
other air breathing forms, fresh water mullets, featherbacks and
‘porches., Major predators like Mystus seenghala,M. aor, Wallago
attu, Bagarius bagarius etc., do not infest the reservoir.

BExperimental fisghing data indicate that mesh bars of 20
to 40 mm are effective in catching small and medium sgized fighes
while 90 to 150 mm mesh bars should be used for gangetic major
carps. Catla catla varying length from 483 to 729 mm was caught
in mesh bars 50 to 150 mm. Cirrhinus mrigala (201 to 549 mm)
appreared in almost all mesh bars of 20 to 90 mm. Mesh bars of20
to 75 mm were effective in catching Labeo calbasu ranging in size
from 141 to 479 mm. Labeo rohita (487 to 699 mm) was caught in
nets of mesh bars 30 to 85 mm, :
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The reservoir is auctioned to a contractor for under-
taking Commercial fishing operations who uses gill nets for major
carps and drag nets for small-sized fishes., Commercial ’andings
are composed of mainly small-sized fishes. According to the records
of the State Fisheries Department, a little over 19 metric tonnes of
fish was caught in the five years since 1976~77.

Gangetic major carps have not yet started breedingy in
the reservoir first indications of the spawning of L. calbasu have
been recorded during 1981,

Most of the minor carps and small-~sized fishes of
Getalsud reservoir feed on phytoplankton, the only exceptions being
Chanda nama and Glossogobius giuris which feed on zooplankton. Houw-
ever, the percentage of zooplankton is more in their early stages
as compared to the same in the adults,

In the adult cendition, both these species prefer
insects and their larvae as a major item of food. Zooplankton alco
forms the food of the young ones of S. bacaila, 0. cotio cotio, D.
(Brachydanio) rerio as well as the adults of P. ticto. The above
six species consume more of Copepoda and less of Cladocers.,

Rotifers do not constitute an important food of fishes.
Diatoms, green algae and blue-green algae form the dominant food of
phytoplankton feeders.

The species that prefer diatoms as 2 major food item
are Rhinomugil corsula, Puntius ticto, P. sophore and Amblypharyvn~

godon mola. ST e

The fishes that prefer green algas are Esomus danri=-
cus and Dapio (Brachydanio) rerio.

Fishes which feed on blue green algae include Puntius
ticto and Esomus danricus,

Insects and their larvae form the most important
food of adult Glossogobius giuris, Chanda pama, Osteobrama cotio
cotig and Salmostoma bacaila.

Piscivorous fishes were Glossogobius giuris and

Chanda nama.

Length=weight relationships of 10 minor carps and
small sized fishes,; 4 gangetic major carps and the exotic silver
carp are given. The relationship normally showed a greater tendency
to deviate from the cube law in small=size fishes.

Qo
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Ageing of major carps of Getalsud reservoir was done
by examining scales.

Length-wveight relationship of Catla catla is given by
Log W=3,0107 Log L~4.8463, The fish attained lengths of 234,
362, 473 and 577 mm at the end of 1 to 4 years respectively.
The von Bertalanffy growth equation was calculated to be 1t=
1484,99 (1~e =0+1068 (£4+0,605), Pishes of lengths 500 to 860 mm
were common in the landings.

Length~weight relationship of Labeo rohita was calculated
to be Log W' = 3.1528 Iiog L = 5.,4085, The fish attained lengths
of 226, 321, 410,493 and 568 mm at the end of 1 to 5 years
regpectively. The growth equation was computed to be 14 =
1517490 (1=c =0.0769 (t +1.098). Fishes normally caught were

20 to 580 mm in length.

Length~weight relationship of Labeo calbasu was Logl==
247123 Liog L =~ 4,2017. The lengths at ages 1 to 4 wexre 192,

275,336 and 393 mm, The growth equation is 1, = 628.85
(128720.2052 (% + 0.7705 ). The fish caught Hormally varied in

length from 220 to 460 mm,

Length -weight relationship of Cirrhinus mrigala was
Log W = 2,9426 Tog L =~ 4.8481 . Lengths attained at the end of
first 6 years of life were 187,263,3%1,398, 462 and 522 mm
respectively, von Bertalggff growth equation was computed to
be 1t = 1595.50 (1lig —YeUD44 t+1.2873?- Fish landed was normally
of length 300 to 660 nmm,.

The asymptotic lenfth (L oco) for Catla catla, Labeo
rohita, L. calbasu and Cirrhinug mrigala found to be 1485,1518,
629 and 1595 mm respectively. The growth rate of all these major
carps is slower in Getalsud reservoir as compared to the same in

other similar bodies of water for which are available.

Spawning freguency of minor carps and other small sized
fishes was determined by a study of the ova diameter frequency &
condition factor with and without gonads end were found to have
a prolonged breeding season. While breeding does occur in non-
monsoon months, the flood season constitutes the main spawning
pveriod , This ig further corroborated by the easy availablity
of their hatchlings in the reservoir during the monsoon season.

Date on fecundity of eight minor carps and small-=gized
fishes are given. Relationghip of length and fecundity was found
to be curvilinear., The logarithmic form of this relationship in
respect of 6 species is given.
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The exotic Silver cerp, Hypophthalmichthys molitrix
was introduced in Getalsud reservoir in Mgrch 1974. A number
of recoveries were mzade at a2 later date. The fish registered
a net growth of 4.3 kg in 2 years 4 months,.

Another recovery showed even a higher net growth of
4.7 kginin 27 months. This indicates the potertial role of
gilver carp in the development of fisheries in the reservoir.
Silver carp in this reservoir significantly fed mostly on
phytoplankton and particulsrly on Microcystis. The Length-
weight relationghip of this fish was calculated to be Log W =
S« 29T Log In = 53,8055

A total of about 31.5 lakh young ones of Gangetic
major carps were stocked in the Getilsud reservoir in the seven
vear period starting 1974-75., Considering the average area of
the reservoir to be 2210 hectares, the average stocking rate of
major carps was 203 fingerlings per hectare per year.

Experiments on cage culture in Getalsud reservoir indicate
that spawn can be reared in cates to fingerling size before
release in the reservoir.

1 «RECOMMENDATIONS FOR DEVELOPMENT AND CONSERVATION OF
PISHERIES OF GETALSUD RESERVOIR

1 The Gangetic major carps, catla, rohu and mrigal,

stocked in the reservoir have not yet started breeding. Their
stocking is therefore tc be continued. Spawning of ILabeo calbasu
during the South West monsoon of 1981 has been observed foxr the
first time but its natural recruitment is still somewhat low and
hence stocking of this species is also to be continued., However,
it needs to be ensured that fingerlings of a proper sdze (100 mm)
are stocked and their species=-wise record maintained.

L The proportion of major carps in the catches in still
somewhat low and to sstocking rate may be increased to 400/ha/
year the ratio of Catla, mrigal, calbasu and rohu being 10:5:4:1.,

Ba The reservoir abounds in trash fishes and this abun=-
dance ig partly due to the absence of major catfishes from the
reservoir o Trash fish population can be put under some control
only by large scale drage netting round the year.

5
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4. The exotic common carp was stocked in the reservoir
but did not form a Fishery. Further stocking of this fish may
therefore be stopped. "

5 Molluscan Ffauna at the bottom remasins largely unutilised
at present. It is suggested that Pangasius pangasius may ve
transplanted to utilise this food resource. In this purpose
about 5000 g. pangaesius fingerlings are stocked per year.

Gis Observations on the growth of silver carp have indi-
cated that the species would be a welcome addition to the existing
fauna cof the regervoir. Since subernarekhsa river congtitutes

a small, indevendent, river system drainging directly into the
Bay of Bengal, there is no risk of this exotic fish entering
into other important systems. It is therefore suggested that
silver carp may also be transplanted in the reservoir at the

rate of 5 t0 6 per hectare. The stocking may be done regularly --=
at 20,000 fingerlings/year for a period of 5 years., A tokal

ban on its exploitation during the first three years may also

be imposed to enable it to establish itself in the reservoir.
Introduction of silver carp will also help in the utilisation

present remains largely unutilised as food of fish.

Te The present method adopted for commercial fishing is
by auctioning the fishing rights to a contractor who is not
willing to part with the data on catches. Since datz on commer-
cial catches are required for an assessment of the fisheries ,
some other suitable method which ensures a study of the entire
catch before disposal may be adopted. It is therefore strongly
recommendad that the present mode of exploitation be changed as
early asp possible,

S Based on results of experimental Ffishing gzill nets of
the following mesh bars are suggested for exploitation of differ-
ent species of Fish.

Species Mesh bar (mm)
Catla catla 80~-170
Cirrhinus mrigales 50~ 90
lLiabeo calbasu | 40~ 75
Labeo xrohita 40~ 90

Minor carps & trash fighes 20—~ 55
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D o The gangetic major carps of the reservoir migrate up-

stream beyond the lotic sector during the first few floods and
are killed indiscriminately by the local population. Action
may be taken to prevent this destructionly declaring closed
season and strictly following the same.

10« The reservoir has a good tribal population all along
its periphery who indulge in poaching. They need to be organised
into cooperation and entrusted fishing rights. This would help
establish them and improve their economic lot.

11 The adverse effects of Heavy Engineering Corporation

and other factories in the area as well as that of the city sewage
which are discharged into the river before it joins the reservoir,
are not noticeable at present. The same however are to be perio-
dically monitored and remedizal action taken if necessary.

12 Pry may be reared to fingerling size, before release

in the reservoir, in cages if the existing facilities at Maheshpur
figh farm and consgidered inadequate for this purpose. The enu-
mewous packets on the right bank of the reservoir in the lontic
zone near domestic are suitable for fixing cages.

22.8uggestions fox future work
It is suggested that work on the following programmes

may be taken up to enable assessment of its fisheries in future.

= [ Collection of data on total and specieswise catch of
all commercially important species during different months and
catchzper unit of effort.

2. Length frequency of all commerciaslly important species
of fisgh,
3 Determination of spawn quality and quantity above the

lotic zone where the Subernarekha joins the reservoir.

4. Study of bioclogy of the stocked gangetic major carps with
particular reference to age and growth, gonadal development,
fecundity and spawning.
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TABLE -~ T

Chemical characteristics of soil of Getalsud reservoir

1975 = 1980

' " il S — il -

& PRE-MONSO0N ok e POSTeONSOON

' Sector : Sector

t . e L =< !

!Lentic |Intermediate jLotic |!Lentic |Intermediate} TLotio
A 1 S 1 SR ) SRR S e S L -
pH 600 600 601 6-2 6.3 6.2
Organic
carbon % 0460 0.58 0.45 0.53 0,52 0.35
Available i
Titrogen 22425 D91 31.08 35.06 28.92 24,38
(mg/100 g)
Aveailable y
oHoEnhoTus 5.21 T«06 D2 313 6.08 2.45

(mg/100 g)

o r— - .




TABLE - IT

Chemical features of surface water of Getalsud reservoir

e . PE o

seasonal E DissolvedE pH E Free ECalcium EMagnesium; Organic
quarters ! oxygen : | COo ' (ppm) ! (ppm ! matter
| (pp@.ﬂ._....,..i-_,...._.‘,.,‘.. i (ppm) | : i (ppm)
Oct'7TT=Dec!'T7 Ted Te3 34 563 4e1 148
Jan'78=Maxr!'78 9.6 Ts'T 349 8.6 3¢5 1.8
Apr=Jun 7.0 e 2.0 111 Fe 5 1¢4
Jul-Scpt 649 746 2.3 7.8 4.6 4.3
Oct-Dec T8 T«6 2.3 10.2 4e1 2,9
Jan!79-Mar! 79 8T Tieh 2o T8 6.6 146
Apr~Jun Te3 G2 201 1443 62 1«0
Jul-Sept Tial Tia D 52 12,0 4.9 144
Oct=Dec Te9 T.8 3.6 12,3 5«9 -
Jan'80~Maxr'80 Te'T (o7 45 869 4.1
Apr=Jun 6.4 82 0.6 18.8 828 2.5
Jul-Sept 548 Tod 1541 13,73 8.6 3.0
Oct~Dec 6.4 Ted 9.4 14.5 Te5 2.7




TADBLE - IIT

Chemical sbtratification during swaner monthg in Getalsud reservoir

- PRIPPEPPRPT o

i S AR S A NS L0 SO AT, M AN Tk ‘ : 4
Bl o ametnaeTA . . WY I9TS L. e |
VRN 5001 ioE 1005 HOOE iSp.csnd,(D.Oy § BH 100 1HCO5 !Sp.cond.}D.0. | PH 1C0Op IHCO3 ! Sp. Cond
! (ppm) ! ! (pom) ! (ppm) ! (micro~ ! (ppm)! ! (ppm) ! (ppm) ! (micro- ! (ppm)!} !(ppm) !(ppm) ! (micro-
' — ; i mhos) | Pal : i mhos) | : : : | _mhos)

S S .___._.1,,_,,-_ il [} e [l ol S (] i sk t 1 1 - 1 1 L 1 2

3 SEiEs S L6 A0 119,.9 6.8 a2 gt 43,0 12549 5.6 T2 9,0 42,0 105.0
4. Bell 13 5.0 4050 119.9 58 a2t 220 43.0 12549 5e6 Ts0 9,0 42,0 105,0

2 Se | el 155 ~-404+0 119,9 6.6 Te2 530 43,0 125.9 5.6 TaO 9.0 42,0 105,0

) BaB a6 4,0 . A0L0 11929 5s6 T2 559 3550 125.9 566 i) 9.0 42,0 1050

4 B0 ilab  4abis 3940 119,9 644 TeZ 1550 43,0 12549 el Te0 9.0 42 .0 105,0

5 SO e s S eN0 199 3% 6.4 TRl e K, 43,0 119.9 5«4 T.0 2.0 40,0 102, 7

6 Sl a2 Ginees BE0 118.9 4,8 7.0 5.0 4%5.0 1199 Bl TeCh SEE=0) 40,0 10247

i e o S S 0 119:9 4.8 e r 50 40,0 119.9 B2 176 0 RS 1 6 1 e 40,0 T2

8 Te5 el 2 38.0 1199 4.8 D e I N 40,0 119:9 a2 T=0 1050 40,0 102 .7

9 658 T8 By 358.0 110,86 4,8 @ " S50 40.0 119.9 Dasl s O A 2T0) 40,0 1028
10 BaDe el Bl 358.0 110:6 4,8 Ts0 5O 39.0 119.9 g 658 {26 40,0 10237

8 i S0 ' TR0 * b 3840 110%6 254 T 620 39 .0 117.9 T2 68 ' 1250 40,0 TCa

i 2 A8 Tl 5 38.0 11056 2 TieOl T 640 39 .0 31 Ta2 i1 7 6 120 40,0 10247
13 458 L0 5o 38.0 110,6 2.4 T:0 4 520 39,0 117.9 10 66 "14.0 40,0 10247
14 deB  Tal Gl 3850 1.10.2.6 2.4 B S e 39,0 1179 1.0 el TlaAvH 40.0 10247
15 28 T8 Bad 38,0 110.6 25 63 Tal 2900 T 0.9 6.6 16.0 40,0 10257
16 ATE LR G ST O 11056 2e4 6e8 T.0 39 .0 1172 0.8 66 © 160 S S C 102,77
i 438 0 G0 FF.0 110.6 240 G481 L0 39,0 117.9 0.8 6.6 16,0 33,0 1027
18 eI e e 36.0 110.6 2.0 6.6 8,0 26,0 11659 DS 6 o6 16.0 BEL0 10247
20 4580 6.8 6al A6.50 11056

249 LB V6.8 Bl 36,0 11036

}
i
b
i



TABLE - IV

Year-wise average plankton production (ml/mB) in different sector of

Getalsud reservoir, Ranchi
1 oy i 7] SRR 1 1
e E 1976=T71T ! AR s s E 1978=T79 E 1979-80
! Max Min Av. | HMax Min Av | Max Min Av ! Max Min Av
Lotie Sv430.. 04362 ."23176 6:T10' "0,300 2,020/ 3,090, 0,118 1,223 1,852 0,267 10771
(may) (Aug) may) (Aug) (Oct) (Sept) © (Jun) (Dul)
Intermediate 4,000 0,186 1,108 2910 0.330 0,960 2,880 0,308 0,818 1,925 0,188 0,679
(Apr) (Sept) (Oet) Aug) (0Oct) (Sept) (Jun) (Aug)
Lentic 4,749 0,186 1.185 16040 0,170 04,630 0,936 0,166 0,473 2,092 0,225 0,896
(apr) (Sept) (Jun) (aAug) (Mov) (Sept) (Feb) (Dec)
Reservoir as
o Who:]..e 1 .4’90 1 .203 00838

0.782

-




TABLE - V

Effect of effluents of Heavy Engineering Corporation

FPactory on water quality of Subernerekha River

1 [} g

:Hatia :Eatia

:Reservoir 1 bridge

i T i II

LR
Digsolved =T
oxygen 722"‘ 9-8 4—.4"" 4 08
(pom)
pH Te5 Tel= Sal
Free CO |
2 .0"‘ .6 .6— 8.0

(ppm) - = -
Total i
alkalinity 30000~ 36,0 58,0~ 62,0
(ppm)
Organic
mattel‘ 005"' l.’z 2.6"' 4'-8
(ppm)
Silieca 3o Lo Tl dolm 6.0
(ppm) : '
Specific 106,9~126.3 200,5-23%2.5
conductivitg
(micro-mhos

Egha‘b

i III
Ted= 8,0
Te2 845
O‘O_ 4.6

46.0" 56.0

306"' 7-0

Namlzumnm
bridge

v

5360-=56,0

2.0" 700

3.6" 7.6

231 .6—33006 2780 0“31 5.9




Average monthly fluctuationsg in Periphyton of Getalsud reservoir

TABLE - VI

E___ e N H s
Groups | Apr May Jul Aug Sept Oct Nov Deo Jan Feb Max
: e R _
Chlorophycese 12.88 38.41 40470 30,45 27,04 21465 37415 120,84 2811 8475 42432
Bocillariophy— 61499 4T295  TZ83790 28.73 34.41 55.65 42446 544,26 53.37T 42,40 5398
ceae ; z
Animalcules 4407  To4T | 10,41 32,52 9.92 16.55 15,09 20,42 15.68 (19,32 H6.20
Miscellaneous 14¢B0 0,86 4,58 Ve 23,38 5.18 30T 22434 T«50 i3-55 3490
Average unit/em? 690 848 873 1056 1063 715 1235 1745 1045 1069 1732

- B




TABLE - VII

Seasonal abundance of periphyton and its vertical
distribution per sdq cm in Getalsud reservoizr

e i e s b = . T At B L

Depth | Summer E Monsoon E Post-monsoon] Winter i Spring

T v o U i e e O e U e
S 1650 1978 2143 2530 2550

1 939 2009 - 2960 2313 2231

2 1200 1707 1852 2340 2335

3 1282 994 1139 2593 2102

4 1103 983 1118 1703 1789

5 706 911 1C14 1641 1721

6 1625 880 935 1160 1883

T 1206 T49 824 944 1234

8 1825 835 848 878 944

9 546 343 656 770 958
10 99 310 372 411 535
1 62 137 406 450 494
12 237 - = A 473 370

13 234 - 385 L L




TABLE

VLB

Species composition of the catch landed during experimental fishing in

Getalsud reservoir

(1977=78 to 1980-81)

e

: 1997-78 ! 197879~ 1" 497980 ' } 1980-81
Species iLandingsi % iLandingsE % ELandingsE % ELandingsE %

| l=e)ie o (k2) | Voo i) t (ke) |
- 1 -1 s 1 ) ISP — ’ L L e
Notopterus notopterus 04760 24 1,050 1.99 34560 1.68 1+630 0,95
Salmostoma bagaila - - - - 0.345 0.16 0,620 0,36
Catla catlse 17750  §2.70 2,000 3.78 T«T50 3,66 22,450 13,08
Cirrhinus mrigals 8760 25,02 15710 29473 504445 23.T79 534505 31417
¢, zeba 0.890  2.54 2.200  4.1T 23,706 11.18 17.590 10,25
Labeco bata 24630 Ha2n 26,405 49,97 31475 14.84 4.700 2.74
L. calbasu 04700 2,00 54200 6.05 21335 10406 13,840 8,06
L. dyocheilus = = & - ~ - 1.300 0,75
Le xohita 0.800 2,28 04325 0461 34900 1.84 17.550 10.22
Ostcobrama cotio cotio - o D28 (Ve 24 14,022 6,61 6.245 B0
Puntive manens. 0,310  0.89 0,550  1.04  35.990 16497 13.265 T.73
Ompok pebds 2,110 | 6.0% 14225  2.32  14.926 Ts04 13,130 7T.65
Rhinomugil corgula D¢ 300 0,86 - - 14220 0«57 04545 0432
Channg punctatus - - - - - - 04875 0450
Glogsogobius giurig - - 0,050 0.10 1o 130 Qabd * 0365 - 021
Mastocembelus armatus - - - - 2+260 1.0T = 4,065 2,37
Total 35.010 52 .843 212.064 171.675




TABLE - IX

Catech (in g)/ moter squarc of not/day in different

mesh during 1977-=T78 to 1980-31

lesh bar e

1

-

Catch/m2 in grams

1
1

il : 1977=78 1 1978-79 i 1979=80 1980-81
20 9.79 0.41 1.08 1.03
25 - 3453 1.47 1.70
50 6465 2425 1425 1.54
35 2417 8433 1.51 1.77
40 1.14 1.07 6.26 7453
45 3446 1.92 4.94 2.66
50 - - 2.32 3.22
55 = - 2,29 2,37
60 6.86 6.97 - -
65 - - - 2.24
75 - - - 5449
85 - - - 1,64
90 38,88 - 21 8.84

105 8445 2.20 - °
120 63.53 - - -
150 - - - 9.46
. e A o

Nets in which no figh was caught have

into consideration.

not been taken



TABLE - X

Size of major carps and ohter fishes caught in various mesh bars during
experimental fishing in FPetalsud reservoir from

1977-7T8 to 1980~81

Length range (mm)

liesh E E
bar ! : R e : H
(mm) 1Ce catla !C. mrigala !L. calbasu |L. rohita !
i L. 1 i g e e PR 2

29 - 201273 141.296 o

25 - 200-283 233=320 -

30 - 341=494 172-355 48T .

35 271 = 300513 225=395 251415

40 - 320-401 250 -

45 - 301=-657 245-290 330=339

50 493 331=601 294=435 490

55 396-551 362=623 328-395 318=582

60 500 401=-57T7 & 15 -

65 - 365-535 - -

75 - 403-652 471-4T9 560-533

85 668-T04 634 = 578=668

90 678 405=549 - -

105 400-511 - - -

120 683720 - - -

150 729

Other fishes

e e —

ls‘u’

Cox s Oepabda, QO.cotio cotio,
E.; 3 Sy S.bacaila,
C. L.omta,

Gegiuris,
C.punctatus,
§.bacaila, g.g iul‘is, _IJ_Q

Q'E;bqg: Nenotopterugs, L.bata, Csxreba, E.
sarana, E.armutu L.dyocheilus,C.punctatus,
Oepabda, C reba, N.notovterus, E.

0

L.bata,

gsarana, 0O.pabda, E.corsula, N.notopterus, L.
bata §
Lebata, Nenotopterus, O.pabda, R.corsula,
P. garans '
2 Rate Nil

Nil




TABLE =~

Size and number of fishes cxamined for study of
biology

10.

R

-y -

Weight Range

i i

'R t t

HEe ot imtie Aliduini| | (e

! Range |

: e

i S s :
Puntius ticto 245 22~ 83 0.550- 8.187
Puntius sophore 352  28-105 0.676=16,T41
Bsomug danricus 299 23= 60 0.153- 1.582
Salmostoma bacaila 365 21-155 04050-14.784
Aunblypharyngodon mola 293 19-120 00150f18'091
Osteobrama cotio cotio 531 25112 0,500=14.850
Rhinomugil corsula 192 25-164 0,208,43.052
Chanda nama 804 20-130 0.078=19.474
Glossogobius giuris 137  20-160 0,147-35.552
Danio L@xgghydanio) rerio 138 18= 33 0,050=0,600

D T ST

]



TABLE - XIT

Growth rate of Silver carp stocked in Get®8lsud reservoir, lanchi

\
X

i e s . - s

[ ; X 1 i :
Date of 1Length on 'Wt., on the !Increase

-

EIncreasa i?eriod of }Growth rate |[Growth rate

capture !the day of !day capture !in size | in it. ! growth ! (mm/day) - (gm/day)

' capture v (gn ' (mm) ' (gm) i (days) ! !

L () i | a | =
5 O 275 400 298 B2, 178 1 e BT 2420
s A 583 2100 , 506 2093f2 525 0.96 5498
12.6.76 750 4750 673 474302 819 0,82 5.79
25.7,76 785 42830 708 4273?2 862 0,82 4495
29.7.76 785 4250 708 4243,2 866 0.82 . 4.89
29 o T T6 792 4550 415 4543.2 866 0.82 5.24

e - v - - - - s a0 ——

Date of release of Silver carp in Getalsud regervoir = 15.3.1974

Initial length = 77 mnm
Average 4 at the time of release
Initi®l weight = 6.8 gnm
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Fig. 2. Outline map of Getalsud Reservoir.
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Plate 3.

Fish being examined for length frequency analysis.

Plate. 4, Experimental fishing





