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INTRCDUCTION

To ascertain the desirability or otherwise of providing
fish passage and proteetion facilities at the proposed barrage
on the Gandak at Bhaisalotan, two intensive surveys of a 115
mile stretch of the river (see map) (100 miles above and 15 miles
below the barrage site) were conducted in November 1961 and March
1962 respectively. The periods of surveys were so selected as to
correspond, approximately, with periods of high and low water
levels respectively in the river. The following report embodies
the results of these investigations and the recommendations made
regarding provision of fish passage facilities at the proposed
barrage.

COMMERCIAL FISHERY AND FISH FAUNA IN THE GANDAK

No fishery of any significant commercial value exists in
the Gandak system now surveyed. There are hardly a dozen families
of fishermen in the entire 115 mile stretch surveyed, which depend
entirely on fishing as a profession. Sporadic fishing by part-time
fishermen is conducted and fish thus caught are marketed locally.
Generally, cast nets, throw lines, long lines, bamboo-screens and
harpoons are the fishing gear used in the area, In addition to the
main river, fishing is done in inundated low lying areas and Jhee..:

c¢onnected to the river.

Above the barrage site, Mahaseers and Bagarius bagarius
contribute to the catches, In the stretch of the river between the
barrage site at Bhaisalotan and Ratwal, Mystus spp., Glyptothorax
sp., Bagarius bagarius, Clupisoma spp., labeo gonius, Puntius spp..
Colisa sp., Anabas sp., sahseers (inclusive of Tor mosal, Tor tor




and Lissocheilus hexagonolepis) are represented in the catches.
Major carps - Cirrhina mrigala, Labeo rohita and Catla catla, were
first recorded occurring as stray individuals in the Ratwal region.
Lower down the river, in the Gobindgunj and Haranzdi regions, all
the major Gangetic carps and even Hilsa ilisha are available. The
probable reasons for the absence of a flourishing commercial fish-
ing in the Gandak close to Bhaisalotan are:

1y Sparse habitations on both sides and consequently
low density of settled communities of fishermen,

& Lack of big towns along its banks to offer bigger
markets for fish,

5. Long distances to be covered between streams,
spills or inundable areas connected with the
river and the settlements,

L, Absence of more economical forms of fishes in the
river and uncertainties of their occurrence and

s Inaccessibility of good fishing grounds.

A list of different species of fishes, collected in the
river as well as from the connected spill areas and adjoining
merkets, is given in Appendix I. The relative importance of each
species and the approximate maximum sizes sttained by them are
2lso indicated. In Appendix II are listed the species of fish,
which by virtue of their asbundance constitute fishes of some
economic importance in the stretch of the river 10 miles above
and 20 miles below the barrage site.

Only fourteen different species, of which eight are
mountain stream forms, are found in large numbers near the barrage
site. Besides these, Oxygaster spp., Garra spp., Puntius spp.,
Ompok spp., Glyptothorax spp., Clupisoma spp., and Mastacembelus sp.
contributed to the fisheries occasionally. A sudden lowering of
the river temperature from 17°C to 5°C on 5th March 1961 was
observed to have caused large scale mortality of Gangetic major
carps and Catfishes like Wallago attu, Mystus aor, M.seenghala,
Cirrhina mrigala, Labeo gonius and Puntius sarana, whereas the
cold water forms like Mahaseers ond Bagzrius bagarius remained
unaffected, indicating that probably a temperature barrier
restricts the distribution and causes a natural division in the
fish fauna in this river.




Migratory Forms

Long range migratory forms of fishes are not present in
the Gandak river close to Bhaisalotan., Hilsa ilisha which is
anadromous (migrant from the seca) stops 50-60 miles below Bhaisa-
lotan, probably due to lower temperature of water at the time
of migration during monsoon floods. Anguilla bengalensis, which
is catadromous, though observed in the region, is not of any
commercial value here. Probably this too mey not occur naturally
in the main river due to low temperature. The locel migratory
fishes are Tor spp., Lissocheilus sp., Barilius sp. and a few
others, all of which can spawn and continue to thrive even a
little distance below Bhaisalotan and very well in the rocky and
bouldery shelters, upstream.

The natural division of fish fauna is very marked at
Bhaisalotan as on the upstream side, consisting of torrential
and rapid water forms. Of these, only Bagarius migrates downwords
through the main river into the Ganga where specimens weighing
300 lbs and more are usually caught in July & August. Mahseers,
mostly Tor spp. move downwards to a lesser extent.

If any mountainous forms - Glyptothorax spp., Sisor 2 B
Chaca sp., etc. are recorded near the barrage site, it is probably
because stray individuals that mey have washed downwards during
monsoon months, or orginated from eggs, larvae, or fry drifting
downwards, remain in the stretch trapped in isolated pools, or try
to migrate upstream to their original surroundings as they grow
up. Economic value of these forms is negligible in the Gandak
river. But academically, the zoogeographical aspects of certain
Species like Balitora brucei "Katli" Mehseer, some small minor
cat-fishes, etc. have considerable importance, but such an account
15 beyond the scope of this report. Only one form of Himalayan
fish of high renges, Semiplotus semiplotus is represented in the
collection by 2 specimens, ranging from 25 to 30 mm in total length.

SPAWNING GROUNDS OF FISH

As some knowledge of the nature of spawning grounds of
Indian river fishes, espccially major carps within the Ganga river
system, is now aveilable by studies sc far made in the Kosi and
the Ganga below Hardwar, it is established from these surveys that
major carps (Catla,Rohu and Mrigal) do not spawn at Bhaisalotan



region, even though the last two species do occur there in March.
At least their occurrance is scarce in the main river itself for
40-50 miles below as they are found as stray individuals only.
Since an extensive search was made for young fry or fingerlings
of these species without success, their absence from any source
well beyond Bagaha upwards indicates that they do not normally
ascend even as far as 40 miles below the barrage site. They,
however, spawn within the vast Gandak spills and minor streams
and jheels connected with the river course below Sujurpur and
Gobindgunj. Even though there appears to be 2 low population of
major carps in the Gandak as a whole, it is not likely to be
affected by the Barrage.

The mountainous or the rapid water forms require clear
waters and, perhaps, clean pebbly and sandy areas for their habi-
tats., Their spawning grounds, probably, are far above Bhaisalotan
in higher altitudes. Even if some do spawn below the barrage site,
construction of the barrage and the consequent rendering of the
lower spawning grounds inaccessible, is not likely to appreciably
affect the fisheries, since young ones from above can continue to
drift down the barrage during floods.

Conditions for other fishes like Aspidoparia, Barilius,
Oxygaster, Puntius and similar forms are more favourable for
spawning below Bhaisalotan in the wide shallower stretches, rather
than in deeper parts of the river.

+Fish 'Seed' Resources

The Gandak valley in Champaran district does not show any
perennial pools and fish culture in ponds is not very common. Some
of the ponds are stocked by the Biher Government's Fisheries Depart-
ment with carp fry and fingerlings. The river itself is free from
major carp fry, at least upto the Harhanadi (80 miles below Bhaisa-
lotan). Probably lower Gandak in Muzaffarpur and Saran districts
ney yield some juvenile carps during monsoon floods. The species
“that enter the inundations and the few connecting jheels close
to Bhaisalotan and for some miles below,. are mainly species like
Lzbeo dero, L.dyocheilys and a few L.hata. (Cirrhina reba were
mostly absent during November). :

Iarval stages of Tor spp. and fry of Lissocheilus (Katli)
were obtained at Bhaisalotan in spawn nets operated in the main
stream in November. There is reason to believe that good numbers
of these forms may be obtained in the section, sufficient to stock



suitable ponds or streams for culture. Fry and fingerlings of major
carps will have to be imported from lower reaches, but whether they
can survive the colder temperatures of water attained in the cannls
etc. has first to be investigated.

HYDROLOGICAL CONDITIONS

The flow of water into the Gandak below Bhaisalotan is not
considerable, as there are only seasonal streams draining into it
from parts of North Bihar to the East. Below Ratwal, the river is
confined to its wide bed of 8-12 miles across by mud embankments
(bundhs) on both sides to prevent its spilling across the plains
of North Bihar while in floods. Close below Bhaisalotan, it floods
both its banks, especially its right bank and has been depositing
send and silt in recent years with an increasing magnitude. Exten-
sive inundations occur on both sides, but the soil being mainly
sandy and unstable, perennial jheels and bhecels and other depre-
ssions holding inundated water for considerable time zre few, =2t
least a8 far down as Motihari where due to silt-clay deposits,
perennial jheels are present. 0ld beds of defunct channels, spills
and tributary streams are common below Gobindgunj which either drain
or bring spill waters from other rivers (from Sikrhna - Burhi =~
GCandak). A number of 'chars' of raised silt and sand banks within
the river bed are common in Muzaffarpur and Saran districts. But
nearer Bhaisalotan and Bagaha, such 'chars' are smaller and few
in numbers,

The river is quite deep, there being about 135 shoals less
than 4 feet in depth in a2 length of 199 miles, There are a number
of" bundhs, and even above Ratwal the river is highly tortuous in
course forming a number of streams, The current is fast (about 6-8
miles per hour) near Bhaisalotan (slope of 5-6 feet per mile) which
slows down to 4-5 miles per hour some distance below,

Physico~Chemical Characteristics

A survey, with a view to ascertain certain important
physico~chemical characters of the river, was conducted in November,
the results of which are giver in table I. Figures given represent
the average values of several determinations of samples taken from
six different centres on the main river and one on Haranadi. The
study is made with a2 view to ascertain, by subsequent studies after
completion of the barrage, how its construction would effect the



physico-chemical characters of the residual river.
Table - I

Physico-Chemical Characteristics of the Gandak river

(Figures within brackets refer to values before rains/and
hailstorms hit Bhaisalotan region on 5.4,1962)

I Narain- 'Ratwal jSujur !Gobin Harha.-
' 1 '

] [
! 1
e . : ' pur | 50 |-pur !-dga-inadi
Characters |1 % TTC® PRGTEICE™ (mgeha)| miles| 85 | mj |
! can R ! 35 miles ! 110 !miles
' ' ! - nitles | : ‘miles ! o
1 3 : 4 5 6 7 8
Water
Temp?rature 2T R ¢ R R [ 19: 50 92 B0 oo go o g8 a3 Do
°C) : . _
Colour NO CHARACTERISTIC COLOUR
Turbidity = Clear Water
Dissolved -
C‘X}'gen(ppm) 7-2 7.2(8.2) 7:4 702 6-2 6.6 4.‘{}-{
Conductivity 233 233(290) 243 325 2 R | 437
Alkalinity 84 92(116) 95 104 144 104 220
Chloride 8.4 del (b)) a2 5.0 5.4 B8 4.0
Consumed - o
Oxyeen Z2.5 4,0(8.0) 3.0 8.0 ~16.8 1o.§ 1@.9
Nitrates 0.16 0.11 0. 16 0:04 0,06 0,04 0,08
Phosphates Trace Trace 0.18 Oet8  0.07 - 0.08% 0.0
gide 0.44 0441 1,20 . 1,60 .60 200 554
Calcium .65 T8, 29,5 -, 35,5 © 33,35" 29.8. " 55.s
Iron Jah2 Bl B Trace Trace Trace Tra0e Trace

Hardness 100 100 92 +0 - 114 104 56



1 2 b 4 5 6 7
SOIL
Carbon % 0.3006 "0.1998 0.2268. 0.2271 0.3720 0.1914 0.7206
Nitrogen # 0.0168 0.0118 0.0118 0:0151  0.0134 0112 ° 0.0857
C/N Ratio [ 16 i 15 20 g0 8.4

Average water temperature (3 hourly) ranged only between
19.5 2nd 22,9%C in the main river. These temperatures refer to
conditions in November when uniformly low temperatures prevailed,
the water having little chance to show a rise in temperature as in
summer. The temperature, however, showed a tendency to rise lowcr
down towards Sujurpur even in November, while a2ir temperatures werc
low due to onset of winter conditions. During hot months =2 total
rise in temperature of 8-10°C should normally occur in a length of
60~70 miles from the upper to lower reaches as the snow-melt water
gradually absorbs heat. There was no appreciable deviation in water
temperature in March 1962, when 2 maximum of 23.6°C was recorded in
Gobindganj. This natural division in temperature, along with hydro-
graphical conditions above and below Bhaisalotan is noteworthy.

‘. .Colour and turbidity were not significant factors during
November.. But in March 1962 due: to heavy rains and hailstorms, the
water became abnormally turbid, a very unusual feature in the region
for the month of March. -

A uniformly high dissolved oxygen content in water (6.2-
7.4 ppm) was observed in November- 1961. D.0O. (dissolved oxygen)
values do not show a diurnal fluctuation (3 hourly samples were
analysed), which indicates that there were no organisms (especiall:
phyto-plankton) in sufficient numbers, to cause discernible changc:
in dissolved oxygen content. But at Bhaiszlotan itself (before the
hailstorms and rains), a diurnal fluctuation ranging between 7.4
end 9.6 ppm was observed due to the presence of algae (mainly
Spirogyra) attached to the bottom boulders and rubble.

Oxygen consumption (% hour KMnO4) values rose at Sujurpur
and Gobindgunj perceptibly, indicating some addition of organic
matter into the river. In the absence of a large town or factory



which may throw its wastes into the river, this-increasing wvalue,.
(from 2.6 to 16.8 ppm) is probably attributable to a decay of
“vegetation - grasses,.and deposition and disintegration-of drifting
vegetable matter in the shallower, exposed, quieter pools. These
values do not indicate any river pollution, but are very much lower
then in other rivers, like the Ganga, in their middle reaches.

Fairly alkaline conditions prevail in the river, with the
water being sufficiently hard. It is rich in minerals like calcium,
but poor in iron, while sulphates, chlorides, etc. are negligible
.as evidenced by almost uniform values of total alkalinity and toicl
hardness (Table 1). Phosphate and silicates show an inverse rela-
tionship with iron and nitrate nitrogen. It is to be concluded that
very little unsaturated organic matter is present in the river
stretch now studied, a condition expected of any river flowing
mainly through a rocky substratum. Incidentally carbonate valucs
2lso go up by dissolution of calcareous rocks. More cations are
cxchanged lower down (as reflected by lowering of Ca-values),

In short, there was little humic and organic matter in the
river during November, which could contribute to a dense growth of
aquatic organisms, but by March 1962 an improvement in density of
food organisms was noted.

_ Soil (Table 1) appeared -to be low in carbon and nitrogen
content. The onset of cold season soon after the heavy floods and
when water continually goes down in its level, does not augur well
for enrichment of the bottom soil, but in comparison to the main
Ganga river at Allahabad, the values are very poor. Such conditions
do not help a high degree of microbial activity in the river bottom.

RECOMMENDATT ONS

On Fish Pasé

5 Fish. passes of proper design are provided in 2 dam or barr-
age to enable the migratory species to negotiate the barrier in
order to complete their life cycle. The necessity for their incor-
poration in a barrier depends upon the type of fish which inhabit
or frequent the river concerned. Since the long range migratory
species of fish of the Ganga system viz. the Hilsa and Pangasius
are not known to naturally occur in the vicinity of the Barrage
site, the question of making a provision of a fish pass in the
Gandak Barrage at Bhaisalotan does not arise. It is true thet therec
ore local migrations of endemic species for breeding and feeding
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but such fish are not known to be adversely affected by the cons-
truction of barrage. -

Cn Fishery Menagement

There is a likelihood of fish congregation below the

Barrage gates almost throughout the year. Examples of such congre-
gotions are furnished below anicuts in rivers of Peninsular Indie,

arroges in the Punjab and the Sukkur Barrage in Sind (now in
Pakistan), and elsewhere and below all the high dams which now
exist. These fishes should not be destroyed indiscriminately. Carc-
fully plenned restrictive measures have to be imposed to avoid any
glaughter. The canal heads 2lso have to be similarly guarded. If
the canals are stocked with suitable fishes, these are apt to
congregate at the regulator heads, becoming easy prey.

Gear regulation, such as restricted modes of fishing,
protected areas where fish can thrive without any hindrance by men,
or closed seasons for some varieties, and banning of capture of the
young or breeders are some well known measures which may be adopted,
after proper evaluation of the situation for individual species.

On Development of Fisheries

~The following Gevelopmental measures are provisionally
suggested: ]

1) M=in River Course

After the diversion of water into channels (of a total
magnitude of nearly 20,000 cusecs at thc site of the barrage) the
course below the Berrage will result in a reduction in the residu:l
river flow. This will reduce the wetted perimeter as well as the
depth at places and may result in the improvement of conditions for
capturing fish in the main river during the dry periods of the year.
These areas may also hold more varieties of fish as more exposed
shallows might result in an increase of temperature and production
of fish~food organisms, As the minimum flow of the river is 7000~
8000 cusecs in February-March, it may be necessary to see that the
mein channel below the barrage is not entirely dried up; in such on
event, deep pools should harbour some adult fishes for spawning.
There is little doubt that diversion of so much water into the
canals will a=ffect the ecological picture of the river below. But
what direction these changes will tske, is difficult to anticipate
now. No specific protection measures are required during monsoon,
o8 the river will fill ite older channels during this period.
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However, in the past-monsoon months a reduction in flow and con-
sequently depth of the river, will necessitate measures to guard
against indiscriminate fishing. There is every reason to believe
that erection of the barrage will increase¢ the fishery value, as
well as fishing activity of the entire Gandak river in Bihar,

ii) Impounded Water

The pond level of about 30 feet above barrage (between ,47
and 367 feet R.L.) between Bhaiszlotan and Tribeni ghat, and
entrance of water into the Sonapancha, can be exploited by deep
water fishing methods. No artificial stocking may be necessary
the Mahseers, Bagarius, ctc. are expected to thrive in it and in the
vicinity of the smaller streams just above. Fishing by rod and line
for sport can be developed by resorting to artificial feeding of

Mahseers in some locations, thereby inducing them to concentrate
thore for easier capture. Since it is observed that normally major
carps like Rohu and Mrigal can withstand temperatures as low as
19-20°C, stocking fry or fingerlings of the carps in the impounded
arca above the Barrage might enhance the fish production above the
barrage including the streams of the Nawalpur Valley of Nepal,
provided very adverse temperature conditions do not develop.

T34 (Canale

The total canal lengths of 195 (main) and 335 (branch) milcs
and thousands of miles of major and minor distributaries connected
with the project can be stocked with several varieties of fishes.

In the existing Tribeni canal, there are no economical forms like
the Gangetic major carps, as their young cannot get into it at the
regulator head for the reason that they are not abundant there. Sonuc
investigations will be necessary to recommend the measures needed
for making these channels useful for fish culture, even if it is
only for a short season. The defunct Tribeni canal portion for throc
miles, can perhaps be converted into a fish farm, to augmenki the
'sced! by induced breeding. Also some ponds may be axperlmcntﬁlly
stocked with Mahseer for gome fishing =2ct 1Vlt;0b, and for biological
control of Malaria and other water-borne discases, which usually
follow in the wake of water logging. Some nearby streams can also 5«
utilised for experimental stocking of suitable varieties of fluhué.
Possibilities of Mahseers or even Trout thriving in such streams
cannot be excluded and in ponds, culture of common carp (Cyprinus
carpio) may be quite a success.

Details of developmental and fishery menagement measures caon
best be formulated after the construction of the barrage. It will
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be highly desirable to zappoint a FPishery Biologist on the stalff of
the Project to help the Project cdministration in solving fishery
development problems as they arise from time to time. It is beyond
the scope of the present survey to submit the details of develop-
mental measures which will require cxtensive surveys then were
undertaken in the present bricf study. However, on the basis of
the present survey an attempt has been n2de to furnish a general
idea of the possible trends of future development,
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APPENDIX I

FISHES OF THE RIVER GANDAK

Stray - X Common _ - x5
Rare - X 2 Very common - x 6
Infrequent -x 3 Abundont - x 7
Fairly common =~ x 4 Economically
important spccies - Ao
Appr. Nature
Scientific Name Maximum of Remarks
gize occurrence
1 2 3 4
Pamily CLUPEIDAE
. : { Prequent in inundated
2.0 s apra a g 3 ;
1. Gedusia chepre (Hem) = e ponds and jhecls
2. Gonialosa manminna (Ham.) 8" ¥ 2 but -not in:.the.
X mzin: river.

3. Hilsa ilisha (Ham,) 2o x Recorded close to
Bettiah., ABSENT
close to Bhisa-
lotan.

4. Setipinna phaosa (Ham.) 151 X Recorded 30 miles

below Bhaisclotan
in the main river.
Fumily NOTOPTERIDAE
5. Notopterus chitala (Ham.) 48" Recorded from jhecl
c collections and
the main river 25

6. Lotovterus notopterus 24"
(Pallas)

T ! DT D, e,

lotan,
Family CYPRINAE (Cyprinidae)
Subfamily Abramidince

river, tributo-
ries and jheels,

7. Chela atpar (Ham,) gt x 4 | Distributed eguzlis
8. Chela laubuca (Ham.) 25" - % it L e
{

u

miles below Bhais: ~



BNk e Sl
1 G o b

9. Oxygzaster bacaila (Hem. ) T ¥ 5 ) lostly in tho mein
A Ly 2
iy =r rl‘fﬂ’m u-‘:‘.. L‘lbr‘rl 1
1 " e te = i 10 1s \' ‘i 3 £ 5 :
O. Oxygaster gora (Ham.) - At ard the Tribeni
{ canal,

Subfamily Rasborinae

11. Barilius barila (Ham.) &Y X 4 ] Uhese cre all strean
-(‘ -3

Bl _ {ets EaE % v g i Pormis oceurring

12' Bc~rll.l.u8 bendEllulS o, 6 5 (,: !l th,,ﬂ _th ,;1.,-111
13, Barilius shacra (Hom, ) S T river, tributari--

! Tribeni

i T i ! O ) " X % and ﬁhb 3 S Al ?nl

14. Barilius tilco iH‘m.j T k2 } canal, sometimes
15. Barilius vagra (Ham.) G 3 2 together coustity..
v 2. ks 4 & e

16. Brazchydenio rerio (H-m.)  14° T | ting bulk quantit
17. Danio dangila (Ham. ) 4n X 4 | YMostly ohtained fron
i ! = smaill TG Larics.

18, Dznio devario (Hem.) N X 4 g smell tributarics

] D.dangilc enters
' jheels and grows
g well.

19. Esomus danricus (Ham. ) il X5 1)l distributed.
2C. BRoiasmus bola (Ham. ) 14" X

o

Occurs in bthe main oaud
tributary streams
as well as in the
Tribenis eenail.

21. Rasbora daniconius (Ham. ) Tl x5 1M HF distributed but
: : ) f srow botter contri-
22. Besbora elangs (Hom, ) gn X5 u v i
nga ( : : Jut1”” o some
) ,XtCﬁ% to the fish--
fio cry velue of the
£+ T.jheels:

Subfamily Cyprininae

2%. Amblypharyngodon mols (Ilari, )4r £ 2 1 Recorded from stogn
’ Do0ls,

24. Aspidoparia morar (H-m. ) gH X7 5 This is the most
i ABUNDAST specios
§ t*he river for 100
i miles 2t the timo
£ of survey.



1 2 3 4
25. Catla caila (Hom.) 48" % These

26,

oo

S0,

Cirrhins mrigale (Ham.)

Cirrhins reba

(Hem. )

Crossocheilus latius (Hom.) 7"

Garra

gotyla (Gray) g

Garra
Garra

Labeo

Hpe @ i

SP. s

batz (Ham,) 17"

Labeo

—::.J bco

(Ham, )
calbasu (Ham,)

‘]n)!l

25!!

boga

Iabeo

dero (Ham.) 141

bl

X
X

O

M) AN

A

.cr01aLly in thc
ak river for
q--"O milecs below
Bh2isalotan., C.mri-~
was recorded
”‘“lrb Narch only,
but no Catla catla
was wccorded upto
Bettaiah both times.

Loy |

Recorded from the

ITribeni -cenal =nd
the miin river below
Bageha during the
survey.

Recorded during Noveme
ber in lorge numbors
1Y)

the main river
s tributarics,

2

Restricted mainly to &
1 r

¥
Q;

bou crstroewn lens :
of the meldn river d
tributaries., Only
juveniles recorded.

These ocour AR lorger

numbers below B“JC;’.
Hecorded at Bhaisslots
From thet Hasibeon

canal docs not scern
o0 oeelr Sintthe ms

to

common closc
Bhaisaloetan in the

gnters inun-

pools and

river,
deted



ih

4

57,

#7# 39.

40.
41.

42,

ety

Iabeo dyocheilus (McCl.) e

Tabeo gonius (Ham.) T

Labeo rohita (Ham.) AL

Lissocheilus hexagonolepis 40"

(McCl.) = Barbus dukedi Day ?

Oreichthys cosuatus (Ham.) 14"

Osteobrama cotio (Ham.) ot

Puntius ambassis (Day) = 23"

P.guganio (Ham.)

bS]

jheels as fry and
is caught in abun-
dence during Octo-
ber-November. De-
clines in fishery
value below Bagaha,

Common, but not so
frequently caught us
L.dero. larger
though showing
similar trends in
distribution.

Hecorded in the Tribcni
canal and is fairly
common at Bhaisa-
lotan and bslow.

Recorded below Bettich
in November and
close to Bhaisalotin
in March 1962 in
stray numbers.

Fry, juveniles and
adults recorded fro;
the tributaries,m in
stream. and Triben:
panil, (Hhis da %
'Katli' Mahsecr).

Recorded in turbid
lower pools of
tedbutaries:

Increases in frequency
of occurence below
Bagaha,
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A4 43, Puntius

Puntius

PR

chagunio”(ﬁam?)_

chola (Hem. )

Puntius

conchonius (Ham, )

P BaRs
. LT

Puntiusg

i

gelius (Ham.)

Puntius

sarana (Ham, )

=
3 =]

Puntius

4
)

sophore (Ham. )

3

Puntius’

I
O

50. Semiplot

ticte (Ham.)

usS semiplotus

osa

5 B
4] _
Eelbie
Q Jo
g e

tor

(McCl.)

L (H&Iﬁ. )
(Hem. )

Fomily HOMALORTERIDAE

5%. Baslitora

brucei Gray

12"

56?1
50?1

6!1

o pd B4 b4 B D b
L P o B R G

[A®]

o

X

{
|
]
]
I
]
{
]
]
)
|
)
-
]
]
]
!
J
X
]
]
1
[

e e el

Peculiar to rapid waters

of the main =2nd tri-
butery streams of the
Gandak, Declines
lower down,

Al]l these forms are of

wide distribution and
were recorded equally
well in the main
river, tributaries,
Tribeni cenal =and
inundated low lying
pools and jheels.
Several species occu-
rring together often
yield considerazble
catches,

Early fingerlingé obta-

ined above Bhaisalotan
in streams, Peculiar
to colder upper waters
only.

These are-tHE ‘frue?
\ Mehseers. During the

survey adults were
not captured, but
larvae, fry, finger-
lings and juveniles
were extensively ob-
tained from the main
river and its upper
tributarics. These are
peculiar to rapid
streams with boulder
or rocky bottom.

Recorded by vefy young

specimens from the
mein stream at
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1 2 3 4
i Bhaisclotan; obviou-
{ sly they had drifted
{ from upper rcaches,
Family COBITIDAE
54. Botia dayi Hora 32" X 3 | Obtaeined only from
§ running streans
1 furing the survey.
55. Iepidocephalus annundaled 4t X4 ] Wisely distributed in
Choudhury ¢ % the river and tri-
. . : butaries;
=) s I « g = Har, anv
56. Iegpiodcuphalus guntea (Ham,) 4 X 4 ] Tepidocephelus Spp.
57. Nemachilus beavani Gunther 3" X 4 | also common in stag-
58, Nemochilus botia (Ham.) =0 x4 % e o ghae o
59. Nemechilus corica (Hom. ) S AR oF SR |
Pomily SILURIDAE
60. Ompok bimsculatus (Bloch) 16" X 3 % A1l three speeics have
(37~ e oceurred both in Lh:
61. Ompok pabo (Ham. ) 16 Y 3 X e ooms, o GeTT
62, Wallago ottu (Bl. & Schn.) 60" X &5 | iheels. Wallago fre.ig;..
{ Was 1ound nbundantly
§ in the Tribeni conal
and reported to be
{ commercially impor-
] tant form in the
§ mein river,
Femily BAGRIDAE
63, Batasio batasio (Ham.) 4" X 2 § Recorded from REpEe
I gtrcnms,
64. Mystus aor (Ham.) 48" X 6 ? Several specieg. of thews:
R i - Mystus cccur togethor
65. Mystus bleckeri (Day) 6" X 6 % e s s
66. Mystus cavasius (Ham.)  Sr. R 8 ] its tributaries nnd
Rl ko : o Sl ake ulso in the Pribeni
68, Mystus scenghala (Sykes) 48t 16 i _ g.wiunﬁuul“ re trie-
‘10 T Pt al =]
69. Mystus vittetus (Bloch) AERb g °d to flowing waters.
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1 2 3 4 i
70. Rita rite (Ham.) o 93l X 2 Restricted to flowing

waters; more frequ-
ent below Beittiah.,

P, e P,

Femily ANMBLYCEPIDAE

71. Amblyceps mangois (Hom, ) 3" X 2 | Recorded from clear
i stream beds,

Fomily SISORIDAE

72. Bagarius bagapius (Hom., ) 7oL e | Though rated only o8
'fairly common' on
the basis of nume-
rical nbundance it
constitutes an cco-
nomically important
species,

These forms are 'torren--
ticl' - water inhaobit-
ants of the upper
waters; their young
appear to get granped
within inundated
jheels and sometimes
are caught in consi-
dcreble numbers.

gagata (Ham.) 6" 2 X 4
ceniz (Ham,)

D10
28 bjs
41 [S)
Hct

ol i)

Q |9
I I35

)
o]
3
cT
0

ppnctata ? Ve X 3

Thi

cse werce mostly recor-
ded from the Triboni
cancls restricted to
fast currcents over
boulders =2nd rocks.

75. Glyptothoraex cavia (Ham.) 12% X 4

76. Glyptothorax horai
Shaw & Shebbeare

Recorded from the main
stream at Bhaisalct
in the Gandak: obvi-
ously drifted from
upper woters.

77. Glyptothorax ribeciroi g % 2
(Hora)= Laguvia ribeiroi (Hora)

78. Glyptothorax telchitta (Ham.) 6" X 2

79. Hare hare (Ham,) = S A
BErithestes hara (Ham, )

All these are rapid or
torrential stream
fishes; mostly young
that drift into the
region from upper

PP e P, P P D e e Dl e Dl P P D] D] e, e P e D . P, ] D, !, S S,
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80. Rama rame (Ham.) = Hu
Leiocassis rama (Ham., )

81. Sisor rhabdophorus (Ham.) 10"
Family SCHILBEIDAE
82, Ailia coila (Ham.) 6"
83. Ailia sp. I
84, Ailichthys punctatus (Hom.) 5"
85. Clupisoma garua (Ham.) 1B
86. Clupisoma montanz Hora 1an
87. Eutropiichthys vacha (Ham.) 20"
88, Pangosiue pangesius (Hem,) 520
89. Pseudeutropius

stherinoides (Bloch) 5
90. Silonia silondia (Ham.) Sgh

X

By

A
4

1t

=4

3

PO W AW AW A W

P T ] S, ] i ], et S ST e, Sl e I,

B e ] ] ] St e,

These species were

waters; occasignally
seem to grow within

-suitable shelters.

Most of these forms
are of azcadenic
interest, but fishes
like Bomg rama were
observed in fish
markets in large

numbers having becn

collected from

. receding streams.

T
corded in fairly
common numbecrs with--
in the Tribeni conal.
Clupisoma montona
predominating, it
being 2 cold water
form unlike the rest,
which are common
within the Ganga
river system over
the plains,

Occurs only bclow

Bettiah,

Very small catfish of

no economical wvaluc
anywhere,

Recorded only below

Bettizh; its occu-
rrence above Bagzaho
18 doubiiul.
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Family CHACIDAE

91. Chaca chaca (Ham.) Tl o This torrentizl river
fish of the upper
reaches (a poisonouc

{
%
% veriety) was obtain-
|
I

ed in a muddy tribu-
tary below Bhaoisa-
lotan,

Family HETERCPNEUSTIDAE

92. Heteropneustes fossilis 16" X 2
(Bloch)

Uncommon in the main
river and tributarice
where it is also
recorded; a tank and
jheel form where it
may bc available in
large numbers.,

Pamily CLARIIDAE

93. Clariass batrachus (Iinn.) 20" X 2 { Uncommon in the main

1 river and tributarics
{ where it is also

{ recorded; a tank ond
X
)
{

jheel form where it
may be available in
large numbers.

Family ANGUILLIDAE

94. Anguills bengalensis (Gray) 60" X 2 Recorded during the
survey within the
Tribeni canal. This
is a long distance
migrant going to the
sea for spawning
('Catadromous') from
its rocky shelters
and crevices in the
rivers. Its occurr-
ence is doubtful in
the colder main
stream of the Gandak
clost to Bhaisalotan.

S e e, P S P S, Sl I e, D e ] 2
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Pamily CYPRINODONTIDAE
95. Panchax panchax (Ham,) 2L X 2 | Recorded from the mudd-
' § ier tributaries
i below Bhaisalotan.
‘Fomily MUGILIDAE
6. Mugil corsula (Ham.) 16" X 2 | Recorded only below
{ Bettiah,
Fomily BELONIDAE
97. Xenentodon cancila (Hom. ) 15" X 3 | Stray close to Bhaisa-
{ lotan but fairly
{ common below Bettial.,
Family OPHICEPHALIDAE
98. Chzonna gachua (Hem. ) o 13 % Though mostly are of
co 2 3 : o it considerable fishery
9. Channa marulius (Ham.) 36 X 2 i e e
100. Channa punctatus (Bloch) 148 X3 1 jheels, these have
101. Chenna striatus (Bloch) ol T3 I occurred also in the
{ main river stream
g “and its tributaries
occasionally, C.
{ gachua being more
{ frequent,
Pemily CENTROPOMIDAE
102. Ambassis nama (Ham, ) M- x B % These are not of much
» A S - i v valve even if they
103. Ambassis ranga (Haom.) 5 X 3 1 ootz Gn. Iavpen
§ numbers from tanks
{ or jheels on account
{ of their slimy
{ rnature and spines.
Fzmily NARDIDAE
104, Badis badis (Ham, ) Gl X { Recorded from jheel snd
e : : § tank ccllections =nd
S MG 3. am. e [ 2 : . g -
105, Nandus nandus (Ham,) . 5 b; ¥ 0 mia v bortions o
i the main river;B.badis
| also has occurred in
{ clear upper tributarice.
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Femily ANABANTIDAE
106. Anabas testudineus (Bloch) 7" X 3 | Sold in markets, heving
: 1 becen fished from
] jheels near Bhaisa-
I logan.
Pemily OSPHRONEMIDAE
107. Colisa chuno (Ham.) T ¢ { These are recorded from
e .5 =1 e}
108. Colisa fasciatus av x 2 Y the jheels, tanks
CAPR R R ) and tributaries
: { connected with the
109. Colisa lalius (Ham,) X Gandak,
Family GOBIIDAE v
110. Glossogobius giuris (Ham.) 18" X 2 | Obtained from the jhecls
s { and tributaries,
Family MASTACEMBELIDAE N L
111. Mastacembelus armatus o4 X 3 ) These 'Spiny' cels
(Iacepedo) g were recorded from
5 : : S the tributaries ~nd
lastacembelus pancol b ) : : o :
112 Mastwccmbclu P ?gpmu? 24 X3 i Tribeni conals
g 5 e { Shelter in rocky
113. Macrognathus aculeats 2ot s crevices or muddy
., (Bloch) { - - holes. :
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APPENDIX ITI

NOTES ON ECONOMICALLY IMPORTANT SPECIES AND MIGRATORY FORMS

Teonomically Important Forms

Economically important forms in the Bhaiszlotan region of the
Gondak and for about 20 miles below and 10 miles above, are listed
below separately for reasons mentioned against each, As species
cbundance depends upon seasonal conditions, some more species may
have to be supplemented to this list at a later stage.

I. Small Fishes upto 6-7"

Aspidoparia morar "Chapua" |} Occurs in abundance,
{ especially in cast
{ nets and "Chilwan"
{ fishing.,
Barilius spp. "Chapua" | May occur all round
§ the year.
Crossocheilus latius -~ { These may be only sea-
{ son2l; large numbers
{ werc, however, obsci-
{ ved during November,
{ but may decrease in
{ the cnsuing months
Mustus spp. "Tengra" | About three species
i together contribute
I to the fishery.

II. Medium Sized Fishes upto 14"

Lobeo dero

These are medium sized
fishes found in rcpid
waters, omall sizes
of upto 5" were
cormon in November.,

I
Puntius chagunio %
{
i
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III. Ierge species = 36 = 73%

Tabeo dyoeheilus'

Lissocheilus hexagonolepis

Tor mosal- !
Tor tor
Bagarius bagarius

Mystus zor

Myétus seecnghala
Wallago attu

)
7

"Mansaar!
"ansaar"
"Vaonsaarh

"Goonch"

"Pangra!
"Tangra"
"Gallari®

S e et e S i e S e e e S e e e T e e g e e

=

hesc are mainly moun-
tain stream forms,
the sizes attained
being considecrable.
(Goonch is the
largest fish in
Indian freshwatecrs
and the Mzhseers
are no less impor-
tant). All these
formns offer a good
~fishery yield in
this region., Their
number decreascs
lowecr down from the
barrage site in the
wide silty river.
Both young and
adults occur in
large number.. . .

These are of very widée
distribution in thec
Gangetic river
system their occu-
rrence- in the main
stream at Bhaisalo-
tan probably is seca-
sonal and they '
appear to.enter the
Tribeni canal as.
juveniles and also
.plant themselves in
inundated depre-
ssions. i
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