














SUMMARY

A common goal in the studies of community ecology is to uncover patterns of species
abundance or distribution and determining the factors that are responsible for them. Himalayan
waters are unique in the ichthyofaunal diversity. To know what species are here, fish sampling
was carried out with help of cast net. Three rivers were identified for the stratified fish
sampling. Each river was divided at two hundred meter distance apart. Each segment was
sampled thrice though out study period. Morphometric measurements were taken in the field.

Habitat parameters were also recorded as on same day of fish sampling.

Result shows that Mandal River had more species richness followed by Khoh and Kolhu. Forty

three spemes belongmg to five orders and ten families (four species yet to identify) were

recorded in the study river. Of these approxnmately 80 % were classified into the rare
category. Tor putitora, Garra goz;vla Barilius barila, and Scizothorax richardsonii are listed in
the IUCN Red list. However, endangered golden mahseer was one of the commonest fish. The
reason could be the preferred spawning habitat ground or abundant food availability.

Population estlmatlon was estlmated by usmg Jolly Seber method resulted high standard error.

Low number of recapture sessions could be the reason.

Mostly juveniles of 6-10 cm size classes were abundant in all three rivers followed by 11-15
cm group. The total length measured for Golden mahseer varies from 3 cm to 28 cm.

The condition factor was calculated based on the available size class. Result showed that 20-25
cm size classes of golden mahseer were in better condition in the Study Rivers. However,
condition for size class 0-5 cm fish was better in Kolhu River than others. The 6-10 cm size

class, 15-20 cm and 21-25 cm were doing better in the Mandal than two rivers.
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CHAPTER - I

INTRODUCTION

Fishes are probably more diverse at all taxonomic levels and have more species than all other
vertebrate group combined. Fish community ecology has been studied in a wide array of
habitats and ecological regions. Patterns in abundance, diversity, and distribution are the most
commonly assessed fish community characteristics. Knowledge of these attributes interests
ecologists because of their implications for conservation. For stream fishes, maximum
assemblage’s complexity is found in the tropical streams, where 100+ species can occur within
a short stretches of river (Matthews, 1998). The Amazon River basin has the world’s richest
freshwater fish fauna, with more than 1,300 species (Lowe-McConnell, 1987). The distribution
of fishes in small streams is characterized by large faunal changes within relatively short
distances (Sheldon, 1968). The presence of such water bodies is crucial for tiny aquatic life-
forms. However, their ability to move in response to climate or geological change is limited to

connectivity of fresh waters (Unmack, 2001).

Of the 20,000 fish specieé known to the science, over 40 percent live in freshwater and the
majority of these live in waters lying within the tropics (i. e. between latitudes 23 1/2° N to 23
1/2° S). There are about 6650 species of primary freshwater fishes, belonging to families
totally restricted to freshwater, and about 6200 of these belong to the super order group known
as the Ostariophysi; there are another 1625 species of secondary freshwater fishes (freshwater
representative of marine groups), plus 115 diadromous species, which move between free
water and the sea. This astonishingly high number of species of freshwater fishes reflects the

degree of isolation possible in freshwater environments (Lowe-McConnell, 1975). Due to the




varying nature of their environment, fish have evolved into a number of different forms. Fish
contribute to the food of many invertebrates as well as human beings and due to this; it is a
sector of the fish fauna, which is under the greatest threat. Moreover, fish habitat is fragile in
nature. However, a number of reviews of the needs of fish conservation in several countries
have started to appear in recent years (Maitland 1993, FAO 1999).

Freshwater constitutes only 2.5% of the total volume of water on Earth (Sandra, er al 1996).
On the basis of distribution, Indian fish fauna may be broadly classified under two groups;
freshwater and marine, estuarine forms being either of two in the region. Freshwater fish fauna
of India, primarily freshwater fishes particularly those of the order Cyprinidae forms and
Ostariophysi. The typical Himalayan Icthyofauna like Nemacheilus, Garra, Tor, etc. have
undoubtly originated somewhere in the South of China and dispersed into regions lying along
the Alpines- Himalayan system and its southern loops ramifying into Europe, Western Asia
and other associated mountains (Hora, 1951). Studies of freshwater fishes in the Indian
subcontinents have been limited to scattered work on commercial fishery (Bhat, 2003),
taxonomy capture fisheries or aquaculture (Arunachalam, et al 2003). Out of the 2,500 species
of freshwater fishes that have been recognized in the Indian subcontinent, 930 are categorized
as freshwater species (Jayaram, 1999). Substantial literature on fish identification and
systematic is now available in India starting with Hora (1920-1950), Talwar & Jingran (1991),
and Jayaram (1999) (Bhat, 2003). According to the assessment of the CAMP workshop, a total
of 227 Indian freshwater fishes are in threatenéd category of the IUCN Red list (Anonymous,
1997). The fishes of the Himalayan ecosystem are distinctive in possessing special features for
survival in the torrential environments. Probably the nature of the water currents is responsible

of the differentiation in species. The fish species distribution in the Himalayan streams depends




on the flow rate, nature of substratum, water temperature and the availability of food, Menon
(1954). The distribution pattern of Himalayan fish to it’s the river morphological
characteristics enable them to inhabit the torrential streams and thus have contributed to the
Icthyofaunal diversity in the ecosystem (Sehgal, 1999). The natural fish populations' of several
Indian rivers including hill streams are declining both quantitatively and qualitatively (Joshi,
1994). The hilly region of Uttar Pradesh (Uttaranchal State now) area has been studied by
numerous workers to explore fish fauna but mention may be made of a few such as Hora
(1937), Hora & Mukherjee (1936), Menon (1949, 1974), Pant (1970), Singh et al., (1983) and
Singh (1990) (Khan, 2000 & references there in). Studies of fish population structure in the
Ramganaga upstream habitats have been fewer (Khan, 2000). Ramganga is main ground of

breeding Golden mahseer (Tor putitora) (Johnsingh, & Negi 1997).

Though, numerous studies have investigated stream flow in relation to fish communities and its
populations (Hunter, 2003). Because the most dramatic temporal variability in the physical
environment of stream ecosystems is fluctuating flow (Schlosser, 1991) which could influence
the fish community. Therefore, understanding the patterns of fish community structure along
with environmental factors in the Ramganga upstream is highly important for the conservation
of the golden mahseer and its associates. Hence, this study was designed for studying
distribution pattern of fishes found in this region. I framed my research questions to know

a) How freshwater fishes are distributed in the Ramganga tributaries?

b) What is the status of these fishes?

c) What is the available size class and Condition factor for Golden mahseer?




























CHAPTER -1V

FIELD METHODS

Fish sampling

Fish were sampled in the tributaries of Ramganga River for the full winter season and part of
summer (2004-05). Permanent sampling segments were established in the Study Rivers such as
Khoh, Kolhu and Mandal. These segments were 'sampled thrice during the study period. The

total length of the river sampled wereli .km,7_16.5 km and 16 km. All rivers were segmented
into, 28, 33 and 32 at two hundred ;ﬁe;er .di.stance respectively. The total length of each
segment was 200 meter. Locally available cast nets were used for sampling which differ in the
sinkers and thus in the weights. Cast nets with Iron beads (sinkers) were used mainly for the
fish collection. The mesh size was lem X lcm. Efforts was made to” get small to large
individuals. In each segments two persons with a cast net involved in fishing for two hours.
Net was casted forv25 t?@es"ig‘gggh segments. Apart from netting}thirty minutes wa; spenton

catching fish with hands and by moving stones in each segment. Same efforts were used in all

the rivers in all occasions.

Morphometric measurements
Identification was done at species level that followed by Talwar & Jhingran (1991), Srivastava
(1980) and Sunder et al (1999). Fishes were counted and morphometric characteristics such as

total length (cm), body weight (gm), body depth (cm), and head length (cm) were measured for

P

size class determination and condition factor estimation. All fish caught in the net were
released back into the water immediately after taking these measurements. Fish samples were

preserved in 20% formalin solution and kept in the laboratory for identifications.
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Marking
As soon as fish were caught they were placed in a bucket with water. Fishes were marked by

clipping the less than half of the caudal fin and released immediately. This marking exercise

was done to estimate the population size of fish.

Environmental parameters

Habitat sampling was conducted on the same day and same location as fish sampling. The
main habitat parameters measured were stream width (cm), stream depth (cm), water velocity,
and surface water temperature. Water surface temperature was measured by using
thermometer. Water turbidity was recorded as presence an absence using Sec_:gl_y_jr disc,

—1 Al

Similarly, alkalinity was measured using pH paper. Stream velocity was categorized into very
S en - it bocaeAE <ezy TR 30 1 R e e —

fast, fast, medium, slow and very slow after analyzing the data from water velocity meter.

=t

Where as for the substratum was categorized into bedrock (> 50 cm) = 1, boulders (25-50 cm)

= 2, cobbles (6-25 cm) = 3, coarse and fine gravels (0.2 to 6 cm) = 4, and sand silt = 5

(Patterson, & Morrison 1993).

Status Assessment

River wise status for the fish species were given based on their abundances in each segment. If
the fish found in the 1- 8 segments it was considered to be very rare, if it was encountered in 9-
16 segments then it was considered to be rare, similarly for 17-24 to be uncommon and from
25-32 segments it was considered to be common. This status was applied for all rivers. Thus

overall status was given if the fish found in 1-24 segments it was to be very rare, 25-48 to be

13



rare, between 48-72 to be uncommon and beyond 72 segments it was considered to be
common.
Since the effort per segment was the same; the relative abundance of fish per segment was

calculated pooling all individuals which have been caught in a session.

Population Assessment

Capture-Mark-Recapture method
A small reconnaissance was carried out for a week period in the river Kolhu to study recapture

rate. Recaptures during this trial found were few. Initially rubber bands were used to recognize
the marked fish but found unsuitable and there was higher chance of mortality of small sized
fishes. Therefore, I have adopted the widely used simple method of marking i.e. fin clipping. I

have clipped the caudal fin of fishes up to 50% in length.

In the. Khoh River ﬁrstrcrapture was carried out for 14 days. First and second recapture session
was carried out for the same period i.e. 14 days. The time interval between first and second
recapture was 37 and 36 days. In the Kolhu, capture was carried out for 15 days. First and
second recapture sessions were also carried out for the same periods. The interval between first
and second recapture was 30 and 32 days. In Mandal, first capture was for 9 days. First and
second recapture were also for 8 days each. The time intervals between them were 25 and 32

days.
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Individual variations from general length and weight relationship have been studied under the

general name ‘condition faqtg;:’ (LeCren, 1951). The relative condition factor is (Kn) is an

B

important aspect of fishery biology. It was assessed by using equation Kn = Wt/ Lt‘lin other

oY

words it is the ratio of length to weight of the fish. The higher value of the condition factor
indicates the well being of fish. The value of condition factor is useful in explaining
differences among individuals of the same length, differences arising from seasonal changes in
relation to the age and sex of fish and differences between condition if individuals of the same
species in different habitat condition. Such changes in condition have usually been analyzed by
means of condition factor or K factor or Ponderal index which has been calculated by using
different formulae by various workers. However, Kulkarni &'Oagle (1994) has observed the
hatching and larval growth in case of Deccan mahseer (Tor kudree) that differ with proportion
of body weight Hile (1936) and Beckman (1948) proposed the following formula to determine
the condition factor:

K=Wx107L’

Where, K = condition factor, W = weight of fish, L = length of fish

The number 10° is a factor to bring the ponderal index (K) to near unity (Carlander, 1970)
(Biswas, 1993). According to Le Cren (1951) the relative condition factor is affected by length

as well as several other factors like environment, feeding and breeding.

Capture-Mark—Release

Petersen Estimate
The simplest mark recapture estimate of numbers calls for marking on one occasion and

recording the proportion of marked animals in a sample captured on a second occasion. As per
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Petersen, the estimate is underpinned by the axiom of sampling theory: that the proportion of
entities in the population that have a certain characteristics can be estimated from the
proportion of these in a sample of the population. Within the limits of sampling variation, M/ N
= m/n, Where, M animals are marked in a population of size N (N being unknown) and m
marked animals are recaptured in a subsequent sampling of n animals. It takes little
manipulation to convert this equation to a form estimating population size.

N=M/m/n or N =Mn/m, since the number of marked individuals to be recaptured is not
decided prior to recapture I have used the modified Petersen method (Bailey, 1951).

N =M (n+1)/m+1. The standard error was also estimated using Bailey (1951).

S.E.=v (M2 (n+1) (n-m)/ (m+1)? (m+2)

The Jolly-Seber Method

When marked animals are recaptured for two or more occasions a stochastic analysis
developed independently by Jolly (1965) and Seber (1965) allows an elegant estimation of the
parameters of the open population. The analysis differs in kind from those of Petersen’s and
Bailey. They treat a probability of dying of say, 10 percent as if it removed exactly 10 animals
from a population of 100. Their models are deterministic. The Jolly Seber model on other hand
treats10 percent probability of dying as removing exactly 10 percent of animals only over a
large numbers of runs. In the short term it might reduce a population of 100 by 6, 10, 13, 14, or
some other number, each of which can itself be assigned a probability.

Although this method gives no explicit solution for population size on the first or last sampling

occasion these total can be approximated by a method no less precise than that used in Bailey’s
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Table 2. Mean value of species richness, relative abundance, and habitat variables in each

segment of all three study rivers

Species richness

Relative abundance

Water Velocty
pH

Substratum

Turbidity
Temperature
Water width

Water depth

Khoh

4.4

53.9

Medium

7.2

Boulders, Cobbles
& coarse & fine
Gravels

Clear

159°C

34.2

42.9

Kolhu

3.6

23.7

Medium

7.4

Cobbles & coarse

& fine gravels

Clear to not clear
16.2°C
42.6

46.1

Mandal

4.7

57

Medium

7.6

Cobbles & coarse

& fine gravels

Clear
17°C
60.1

448

Tab le 3. Relative abundance and habitat parameters across all rivers.

Sp. rich
p28.b 4 785
df 2

Asy Sig. 0.091

Rel ab. Width Depth Temp Sub.type

22.19 43.71 2.64

2 2 2

3.41 30.260

2 2

0.000 0.000 0.266 0.181 0.000

pH  Velo. Turb.

22.63 1.44 66.28

2 2 2

0.000 0.486 0.000
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Table S. Relative abundance and habitat parameters of Kolhu river across all segments and

sampling periods. '

Sp. rich Rel ab. Width Depth Temp Sub.type pH  Velo. Turb.

?72%% 2495 31.98 30.63 23.58 11.15 30.86 279 8.62 6.00 |
dif - 32 3229 30 29 30 25 31 32
Asig* 0.48 046 038 079 099 042 031 1.00 1.00
a Kruskal Wallis Test

b Grouping Variable: segments

Asig* Asymptotic significance

Khoh River Icthyofauna

In a total, 26 species were caught in this river, of these, five species such as Nemacheilus botia,

= e

e Sy

Puntius vittatus, Schizothorax progastus and Golden color fish (unidentified) species were
» e S S i

At s

‘found only in this river. (Fig 2). As like Mandal and Kohlu, species richness and relative

abundance of fish was uniformly distributed from lower stream to upstream in the Khoh River
also. Data analysis shows that there were no significant differences between the segments in
respect of these two variables (Table 6). Habitat and environmental parameters were also

almost similar throughout the river starts from lower stream to up-stream (Table 6).
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Table 6. Relative abundance and habitat parameters of Khoh River across all segments and

sampling periods.

Sp. rich Rel ab. Width Depth Temp Sub.type pH  Velo. Turb.
23,b
2%%> 31.04 15.07 3043 28.51 16.02 28.71 30.20 31.18 0.00
df 27 27 27 21 21 27 26 27 27
Asig* 0.26 096 029 038 095 037 025 026 1.00
a Kruskal Wallis Test

b Grouping Variable: segments

Asig* Asymptotic significance

Sorensen’s similarity for species composition among the rivers: similarity in species
composition in Khoh-Kolhu was 70.58% (Sorensen’s Index), Kolhu-Mandal it was 61.81%

and between Mandal-Khoh was 64.28%.

Species Richness

Jackknife estimator was used to estimate species richness for three rivers. Jackknife 1 was used

as it gave small standard deviations. Mandal seems to have the maximum number of species,

followed by Kolhu and Khoh (Fig. 3).
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CHAPETR- VI

Length weight relationship, condition factor, and population structure of Tor putitora

(Hamilton) among the three rivers

Abundance of Golden mahseer Tor putitora

After having three sessions of samplings, I could catch 2630 Tor putitora in all three rivers. Of

these, 302 individuals from Khoh river, 212 individuals from Kolhu and 2116 individuals from

Ps—-u-u_._xm Ak

St

Mandal river. Mandal River had 51gn1ﬁcant1y higher number of golden mahseer than other two

rivers.
Length —weight relationship of Tor putitora

The total length and weight of fish was measured for all 2616 individuals. The total length was

varied from 3 cm to 28 cm and weight was varied from 2 g to 140 gm. 'Length-weight

T

relationship for Tor putitora in the river Khoh was determmed tobe Wt= Lt1 0207 "~ (fig4). This

AT L

equation corresponds to the logaritimized form, In Wt = 1.0207*In Lt, with constant 0 @ =

0.6337).
5 =
In(Wt) = 1.0207In(Lt) .
454  R2=06337 ..
4 ] e
3.5 1
= 31
g
825
2 .
1.5 1
11
0.5 T ) ’ !
13 18 23 28 33

In(Lt)

Figure 4: Length-weight relationship for Tor putitora in the Khoh River.
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APPENDIX - I
Species account of certain threatened fish of the Uttaranchal
Forty three species of fish representing six orders and nine families were collected (two species
unidentified). A short account for some fishes is provided here which are enlisted as threatened
under the IUCN & CAMP which were found in the Study Rivers. Information provided in this

section is based on my observation on the species as well as from the literatures (Jayaram,

1981 & 1999, Talwar & Jingran, 1991).

1. Barilius barila (Hamilton-Buchanan)

Status: Common in study rivers (VU (B1, 2c), Fin Formula: D ii 7; iii 10-11; Pi12; Vi 8
Common Name: Barred baril

Body shallow, depth is 4.6 to 4.8 times in standard length. Mouth moderate; jaw long, maxilla
extends to below anterior-third of orbit; barbels two pairs, rostral pairs very short, the
maxillary barbels extends up to anterior-third of orbit. Dorsal fin placed entirely in advance of
anal fin. Pectoral fins about as long as head. Caudal fin forked, lower lobe slightly the longer.
Scales moderate, with many radii; lateral lines with 43-46 scales; pre dorsal scales 22. Chest
flattened, the scale in this region poorly developed. Characteristics muscular pads present in
front of bases of pectoral fins- only evid‘ent in large, ripe males; epidermal surface of pad

ridged transversely. Tubercles on snout and lower jaw poorly developed. Colour in life, dark

olivaceous, otherwise silvery; 14- 15 (often less)vertical blue bands (more marked in young)

which extends from back to lateral line; operculum golden. Fins are pinkish.

Distribution in the Study Rivers: This species was common in the study area in most of the

Segments, It was assessed as Vulnerable at glObal leVCl. Thls SpCCiCS Occurred in all three rivers.
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Body elongate and laterally compressed. Head moderate; length of snout less than remaining
part of head. Eyes not wholly placed in posterior part of head; Eye diameters of about 4 times
in head length, 2 times in snout length and about 1.5 times in inter-orbital width. Mouth small;
parbel’s four pairs (two pairs rostral; one pair each of maxillary and mandibular). Dorsal fin
inserted midway between snout tip and caudal fin base. Caudal fin moderately forked. Scale
minutes. Colour silvery grey or earthily brown (often with a dull golden gleam) with a series of
Y shaped markings; arms of Y from each side meet on top of body so that a top view shows
about four O-shaped markings; in large adults the regular Y-marks becomes obsolete and the

fish then shows haphazard rod like markings. Fins hyaline to delicate grey; partly with dark

blotches and bars.

Distribution in the Study Rivers: This species was very rare in the study area and also it was
assessed as Endangered at global level. This species was found in Khoh and Kolhu but not in

the Mandal River.

Geographical. Distribution: Pakistan: Indus river system; India: Ganga drainage; Bangladesh;

and Nepal. Inhabits the plain and sub montane region.

4. Garra gotyla gotyla (Grey)
Status: Common (VU Al ac), Fin Formula: D iii 7-8 A il 3; PI14,Vi8
Bodies elongate its depth 3.7 to 4.5 times in standard length. Head much depressed its length

3.5 to 4.2 in SL; interorbital region convex, its width 2.2 in Head length. Snout with a well

developed median proboscis and a {ransverse lobe at a tip; free extremity of proboscis,
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transverse lobe and lateral side of head in front of nostrils, covered with several large spiny

tubercles. Mouth arched; mental disc wel] developed. Two pairs of barbels. Dorsal fin inserted

nearer tip of the snout than to caudal fin base. Pectoral fin equal top or considerably shorter

than HL. Scales moderate size; latera] line with 32-35 scales. Lateral transverse scale-rows 4 %

| 3 Y; predorsal scales 9 or 10. Breast and belly scaled. Distance of vent from anal fin 4.1 to
7.2 times in inter-distance between pelvic fin origin and anal fin. Colour in life dark brown on

back and light pink on flanks and belly; a dusky spot behind upper angle of gill opening; a row

of dark spots along base of dorsal fin.

Distribution in the Study Rivers: This species was common in the study area but it was

assessed as Vulnerable at global level. It was found in all three rivers in good number.

Geographical distribution: Pakistan, India: all along the Himalaya, Chota Nagpur plateau and
Vindhya- Satpura mountains of the Indian Peninsula; Bangladesh and Upper Burma. It is found
in the streams and lakes of the Himalayas and highly valued as a food.

Fish was found in shallow as well as deeper pools dominated with sands and gravels. It was
found that this fish feeds on algal carpet present on the boulders and left with interesting biting

marks in squared fashion. This is the reason it is named as Stone sucker. Fish was common

throughout the Study Rivers.

8, Labeo dero (Hamilton)

Status: Very rare (VU Al acd), Fin Formula: D
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Body elongate and its dorsal profile more convex than the ventral. Head rather small, its length
4.5 times in standard length. Snout very prominent over hanging mouth, without any lateral
lobe but with a distinct groove across it and generally covered with pores. Eyes fairly small,
not visible from underside of head, the diameter 4.5 to 5 ﬁmes its head length. Mouth inferior,
rather narrow; lips thick and continuous; lower lip closely papillated internally, joined to
Isthmus by a narrow bridge. Barbel’s one small maxillary pair. Dorsal fin inserted mid way
between snout tip and origin of anal fin, its head more than depth of the body. Pectoral fins
shorter than head. Caudal fin deeply forked. Scales moderate; lateral line with 40 to 44 scales;
lateral transverse scales-rows 7 or 8 between lateral line and base of pelvic fin. Tubercles on
snout often present few in number. Colour in life bluish or brownish black on back, bluish-
silvery on flanks and belly; scales often tinged red; an obscure band along the flanks. Fins
blackish with faint reddish hue; outer edge of dorsal fin rather dusky.

Distribution in the Study Rivers: This species was very rare in the study area but it was
assessed as Vulnerable at global level. It was found in Khoh and Mandal rivers but was absent
in the Kolhu river.

Geographical distribution: Pakistan; Sind hills; India: all along the Himalayas, Arunachal

Pradesh; Nepal, Sri Lanka, Bangladesh, Burma and China. (Inhabits sides of torrential hill

streams in shallow water).

6. Nemacheilus montanus (McClelland)

Status: Very rare (EN B1, 2c), Fin formula: D ii7;Afi6,PI9;VI6

Body elongate and uniform depth, its depth 6 to 8.7 times in standard length. Eye small, not

visible from underside of the head. Nostril close to each other. Mouth semicircular; lips
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moderately fleshy and - deeply furrowed, lower lip interrupted in middle. Barbles well

developed. Dorsal fin inserted slightly nearer to base of the caudal fin than to snout-tip. Caudal
fin emarginated. Scales minute, non imbricate, and more conspicuous posteriorly; lateral lines
complete. Colour in life 10-12 black vertical bands, boarder than interspaces, encircling body;
bands anterior to dorsal fin break up into numerous narrow bands with growth. Dorsal fin with
a black base and black blotch at base of its anterior few rays, and dark bar across its centre;
caudal fin with a black band at its base and a bar across each lobe. |
Distribution in the Study Rivers: This species was very rare in the study area but it was
assessed as Endangered at global level. It was found only Mandal River.

Geographical distribution: India: Himachal Pradesh.

7. Puntius vittatus (Day)

Status: Very rare (VU Al, acd), Fin formula: Dii 8; Aii5; PI11;Vi8

Body elongate, its depth 2.5 to 2.8 times in SL. Mouth small and terminal; no barbels. Dorsal
fin inserted nearer to base of the caudal fin than to tip of the snout; its last un-branched ray
weak and entire. Scales moderate; lateral line incomplete, cases after three to six scales; scales
in longitudinal series 2- to 22; pre dorsal scales 6 to 7. Colour in life yellowish-green, flanks
greenish, belly silvery-white; each scale with a dark base and silvery edge; a round, gold

bordered, dark blotch at base of caudal fin. Pectoral fins hyline; other fins pale yellow to

brownish yellow; base of dorsal fin golden yellow; above it an oblique black, orange-edged

band; minute dots on dorsal and anal fins.

Distribution in the Study Rivers: This species was Vvery rare in the study area but it was

assessed as Vulnerable at global level. It was found only in Khoh.
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Geographical distribution: Pakistan, India: Goa, Karnataka, Kerala, Tamil Nadu, Kutch, Bihar,
and Rajasthan; and Sri Lanka,

8. Schizothorax richrdsonii (Grey)

Status: Very rare (VU Alc, 2cd), Fin Formula: D iii 8; A iii 5; P 1 15-16; V19

Body stream lined its depth 4.1 to 6.2 times in standard length. Head length 4 to 5 times in
standard length. Eye diameter 4.1 to 5.4 times in head length. Mouth inferior, transverse and
slightly arched; hard ochre-colored cartilaginous covering below lower jaw extends between
corners of mouth, followed by a fleshy and flat lower lip which is covered with a set of raised
papillae forming the sucker. Barbels two pairs (maxillary and rostral), usually shorter than eye
diameter. Dorsal fin inserted almost midway between snout-tip and base of caudal fin; dorsal
fin inserted almost inserted midway between snout tip and base of caudal fin; dorsal spine
strong and serrated behind. Scales very small, 85 to 110 in lateral lines. Colour in life, steel-
grey, becomes gradually lighter below; belly yellowish-white; body often with small grey
spots. Dorsal and caudal fin grayish-white; pectoral, pelvic and anal fins ochre-yellowish.
Distribution in the Study Rivers: This species was very rare in the study area but it was
assessed as Vulnerable at global level. This species was found in all rivers. Khoh River had
god number of this fish. This is cold-water fish common in Khoh River but was not found in
Kolhu and Mandal River. Fingerlings of this fish were very common in Khoh in the middle
segment. Where as in Mandal at upstream area fingerlings were common at confluence of river

Mandal and Kali River. The big sized fishes were found only in the Khoh River from the

Durgadevi temple upto Amsod village.
Geographical distribution: India- along the Himalayas from Jammu Kashmir to Assam; Sikkim

and Bhutan; Nepal; Pakistan; and Afghanistan.
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well in highly mineralized water with high specific conductance and nearly neutral pH. They

are long lived, slow growing, predatory, and feed on insects and fish fry of the other species.

Their main enemies are otters and fishing eagles.

Reproduction

Mahseer which produces 45,800 to 75,500 eggs also it depends upon proportion of body
length-weight. The young feed on diatoms, ciliates, rotifers, and crustaceans. The Mahseer is
migratory in habit and their spawning migration is timed with season. They migrates form
large river to spawn in creek from June to September, as soon as spawning is over they move
downstream feeding areas of large rivers. In these months, water flow, temperature, pH
dissolved oxygen are favorable for breeding. Migratory schools move from deeper water of
lowland River to shallow water of upland spawning ground. The spawning pair selects slow
moving water along river bank deposited at installment or in batches along gravel beds. They
get soon attach to stones and pebbles until they hatch. A fertilized egg measures 2.18 to
2.87mm. Mahseer embryo hatches out in 49-75 hrs at 28 %C in sac fry to yolk sac persist up to
100 hrs. After 10-12 days, full fledged swims up to fry develop. Male fish matures when it

reaches 2 years age and grow about 200mm total length and female matures at 300mm total

length within or after 3 years.

Distribution in Study Rivers: This species was common in Mandal and Kolhu River but not
common in Khoh River. However, this species was assessed as an endangered species at global
level.

Geographical distribution: India, Bangladesh, Bhutan, Pakistan, Nepal.
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