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Abstract : The mahseer, an Indian carp (Tor species) known as ‘Sport fish’ continues to be decimated by the large
scale natural and anthropogenic factors and categorized as threatened fishes in India. The present research data
revealed that total species richness of 33 and 24 number of fish species were identified in river Ganga and Yamuna
respectively. The size group of mahseer (400-460mm) recorded as a dominant size of catch composition and
contributed about 36.8% and 42.6% based on different sampling sites in river Yamuna and Ganga respectively. The
populations of Tor tor, T. putitora have shown a decreasing trend at very alarming rate and influenced the sex ratio,
maturity size and natural breeding condition. Only 12.5 to 14.8% mahseer female brooders have shown maturity
phase or emenable to release ova during particular breeding seasons. The fecundity of mature female fish
brooders ranged from 2500-4500 no. of eggs during July-August. The current status of mahseer fishery may be
attributed to the over exploitative nature in riverine system. ‘In situ and Ex-situ” breeding techniques should be
practiced for enhancement of viable population size of mahseer species to restore the genetic loss under mahseer
conservation programme in aquatic ecosystem of Himalayan region.

Keywords: Mahseer fish, Tor species, Population dynamics, Fish conservation, Riverine ecosystem

INTRODUCTION Himalayan region (NCA, 1976) and has necessity for
conservation of mahseer resources in riverine system of
Garhwal Himalaya. The ecological stress on the mahseer
population occurred due to many natural and
anthropogenic activities specially developing hydro-
electrical projects. The artificial propagation or induced

The principal endemic and exotic fishes occurring inthebre.mj'.n(.;l programme has pl.ayed' a major role FO
: maintaining endemic fish species diversity in aquatic
natural upland waters of the Himalaya are about 225 ; . R .
. . . ““system of Himalayan regionin' situ’ conservation
species and contributed approximately 9.32% of the fish roaramme would be more dvnamic steps for enhancin
germplasm resources of India (Das, 1994). In Uttarakhand® >9 y P g

the Himalayan mahseef species) is lgely confined the natural stocks of mahseer species in riverine system
ay . >P gely con O|pf Garhwal region at Uttarakhand.The present study
to the lotic and lentic habitats e.g. streams, rivers an

) . rovided an existed fish diversitgopulation status of
lakes. It is a fresh water largest scale carp belonging t : : : .
. Y . . S .~ “mahseer and an induced breeding practice was tried to
the family cyprinidae having a wide distribution occurring

all along the foot hills of Himalaya (Day878, and Singh enhance the 'mahseer fish seeds for stocking in Ganga
. L andYamuna rivers.

et al., 1987). Fishery resource of thf@amuna river in

Garhwal Himalaya is not well known except some MATERIALS AND METHODS

contributions (Natfet al., 1994, Soni 1998 and Moed  qudy sites: Garhwal Himalaya lies in between the latitudes
al., 2005), but the report on the status of fish diversity 29° 26' to 31° 28'N and longitude 77° 49’ to 80° 06'E, as
and biomass iamuna river at the foot hills of Garhwal - aimost central position in the long Himalayan sweep. The
Himalaya is scanyas while, the foot hill region of lesser - main stream of river Ganga originates from the confluence
Himalayan zone at Doon velley formed a unique point of river Bhagirathi and riveAlaknanda at
transition zone and reflected the rich fish diversity in the pevprayag. The combined river flow down through
Yamuna river and its tributariebhe mahseer has been Byasghat, Byasi, Gulataxmanjhula and Rishikesh to
categorized as one of the threatened fish species of thgiardwar andamuna river system extends framunotri

India is one of the Megabiodiversity countries in the
world and occupies ninth position in terms of fresh water
mega biodiversity (Mittermeier and Mittemei&®97). In
India, there are 2500 species of fishes, of which 930
inhabited in fresh water (Ka2003 and Jayaram, 1999).
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Table 1. Status of fish fauna in Ganga avidmuna river at the foothills of Garhwal Himalaya.
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S. No. Fish species Ecological status
1 Labeo boga (Hamilton-Buchanan) Intermediate
2 *Labeo dero (Hamilton-Buchanan) Vulnerable

3 Labeo gonius(Hamilton-Buchanan) Intermediate
4 Puntius sarana sarana (Hamilton-Buchanan) Vulterab
5 *Puntius sophore (Hamilton-Buchanan) Rare

6 Puntius ticto (Hamilto-Buchanan Rare

7 Tor tor (Hamilton-Buchanan) Vulnerable

8 Tor putitora (Hamilton-Buchanan) Vulnerable

9 Barilius bendelisis (Hamilton-Buchanan) Internagei

10 Barilius vagra (Hamilton-Buchanan) Rare

11 Raimas bola (Hamilton-Buchanan) Endangered
12 Danio (Brachydanio) rerio (Hamilton-Buchanan) rika

13 Danio devario (Hamilton-Buchanan) Rare

14 *Esomus danricus (Hamilton-Buchanan) Rare

15 Rasbora daniconius (Hamilton-Buchanan) Vulnerable
16 Schizothoraichthys progastus (McClelland) Intedtiate

17 Schizothorax plagiostomus (Hect Intermediat

18 *Schizothorax sinuatus (Heckel) Rare

19 Crossocheilus latius latius (Hamilton-Buchanan) areR

20 Garra gotyla gotyla (Gray) Vulnerable

21 *Nemacheilus beavani (Gunther) Intermediate
22 Nemacheilus botia (Hamilton-Buchanan) Interratdi
23 *Nemacheilus montanus (Mcdland) Endangere

24 Nemacheilus savona (Hamilton-Buchanan) Vulrderab
25 Botia dario (Hamilton-Buchanan) Rare

26 *Mystus tengara (Bloch) Rare

27 *Clupisoma garua (Hamilton-Buchanan) Vulnerable
28 Bagarius bagarius (Hamilton-Buchanan) Vulnerable
2¢ Glyptothcrax pectinopterus (McClellan Rare

30 *Colisa fasciatus (Bloch and Schneider) Vulblra

31 Xenentodon cancila (Hamilton-Buchanan) Rare

32 Channa gauchua (Bloch and Schneider) Vulnerable
33 Mastacembelus armatus (Lacepede) Rare

* Above fish species not found Yamuna river

to Hathnikund barrage @&gjewallah in Garhwal region.  at Dhakrani near th¥amuna river Several breeding
Collection of samples. The fish samples were obtained measures for experimental seed production and stock
from upstream sites as in-between from Devprayag toenhancement methods have been adopt&ehygal and
Byasi Ghat and downstream sited/ekrbhadra barrage  Malik (1991) and Ogale (2000).

gnd Bhimgoda barrage located at Ganga.riméfamuna ~ RESULTS AND DISCUSSION

river, the fish samples were collected from upstream sites )

in-between Kalsi and Dakpathar barrage and downstrean] N€ fast changing ecology of upland waters seems to
sites in-between Dakpathar barrageAsan barrage. _have p.rlma}rlly affected the WeII_ bemg_of the fish species
Most of the fish samples were collected from the local nhabiting in cold water aquatic bodies. The principal
fishermen, anglers from the river sites or fish landing €ndemic and exotic fish species occurring in natural
sites. The fishermen were landed using gill nets and casy/atérs of Garhwal and Kumaon region are about 225
nets, the size of gill nets varied from 10 x 5 and 5 x 2.55P€cies (Sehgal, 1991/Among these, more than 100
meters with mesh size of 8 — 10 cm respectivehe endemic flsh species occurred in aguanc system of
fishes were identified according Talwar and Jhingran ~ Garhwal region. Fish fauna occurring in the Ganga river
(1991) and Day (2007) . The status of fish species in bott" the foothills of Garhwal Himalaya is quite rich and
rivers were categorized according to CAMP report (199g).diversified. The fish species richness as 33 species
The experimental fishing was done durigril - May belonging fco 9 famllleg, 7 sub families and 21 genera were
and July —September during 2007-08 with collaboration©Pserved in Ganga riverhe fresh water fish diversity -
of Uttarakhand state fisheries to analyze the maturity@S 24 fish species belonging to 18 genera, 7 sub families
stages of mahseer species and semi-intensive induce@nd 8 families occurred Mamuna riverThe Cyprinids
breeding programme. The hatching processes were donfiShes exist in highest endemic fish species in both the
in regulated flow water hatchery of state fish farm situated"Vers. The distribution pattern of fish species revealed
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Table 2. Experimental induced breedinig (Situ) of mahseer during, 2007 - 08.

Breeding No. of female Size range of female brooders Fecundity Hatchingrate  Fry survival
months brooder L ength(mm) Weight( gm) (%) rate( %)

April 3+4 425 -500 650 — 1250 2400 - 3000 85.0-87.5 75.0-78.5
May 4+6 420 - 550 650 — 1400 2000 - 2750 82.0-85.4 77.0-80.0
July 3+2 400 - 600 600 - 1550 2000 - 3000 90.0-92.4 78.0-824
August 8+8 410 -620 600 — 1600 3250 - 4500 90.0-94.0 80.0-90.0
September 6+4 400 — 650 600 - 1600 2500 - 3500 92.0-95.5 80.0-90.0

that two species are endangered, 11 species armay be due to altering ecological characteristics by many
vulnerable and one species endangered, 9 fish specienthropogenic factors as also described by Bitedt.
vulnerable in Ganga anthmuna river respectively éble (2000).

1). Jhingran (1990) also reported the population status ofThe male species of mahseer had maximum density in
fresh water fishes in river of Himalayan region and size range from 300-550 mm in both the rivers. The
mentioned one species was extinct, five were endangerethaximum percentages of female species of mahseer were
and 22 fish species were rare in Ganga rikbannaet recorded in the size ranging from 400 mm-450 mm as 15.8%
al. (1998) mentioned about 35 fish species inhabited inand 1..2% in Ganga andamuna river respectively (Fig.
GangariverMalik etal.(1998) recorded the fish diversity 2 and 3). The sex ratios of male and female species of the
in relation to their ecological status in upland water of fish were recorded about 6:1 and 4:1 in size range (300-
Himalayan regions. The present distributional pattern of350mm) were recorded but in the higher size range, the
fishes in downstream of both the rivers have shownsex ratio about 3:1 was recorded in both the rivers. The
drastic ecological changes and ultimately affected theseasonal sex ratio of mahseer showed that more males
fish species richness due to non-maintenance of thevere present in upstream sites of river than females.
minimum water requirements and alteration of ecological Chaturvedi (1976) recorded the sex ratio of male and female
characteristics for the maintaining endemic fish diversity to be 1:2 irl. tor while, Pathani (1978) observed sex ratio
The fish catch composition studies revealed that thel:1.33 forT. torand 1: 1.56 foF. putitorain Bhimtal lake.
mahseer were contributed about 32.5% in upstream and he different sex ratios of female and male mahseer in the
25.6% in downstream stretchesvaimuna river as while,  upstream and downstream of Ganga #athuna river
38.6% in upstream and 28.2% in downstream in Gangamay be due to population drift by the existing barrages
river. The size of the fish as 350-450mm was recorded an both rivers.

a dominant and maximum density of mahseer was recorded trend of multiple spawning was observed in mahseer
in the size ranging from 400-450mm in length. The (T. tor andT. putitora) in Ganga anamuna riversThe
maximum size (600mm-700mm) fishes showed their present observations revealed that matured mahseer
minimum percentage (Fig.1). The present data indicatedishes spawned in two seasons dominantly dukingj

a sharp decline in size range as well as abundance of May as the first set, while the second set being in July-
mahseerThus the mahseer fish species could be SeptemberThe similar seasonal breeding spawning
categorized as vulnerable or threatened fish species iperiodicity pattern have also been described by Khan
Garhwal region at Uttarakhand. The decline trend of(1939) and Sehgal (1974 and 1992) in mahdeethe
mahseer population in riverine system of Garhwal regionpresent studythe regular field observations were showed
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fishes, which are categorized as endangered, vulnerable,
rare and intermediate. These natural protected riverine
habitats would be contributing for development of brood
fishes and growth of juveniles of endemic fisesficial
propagation or induced breeding project for intensive
production of stocking of fish seed of mahseer fish
species in the upland water bodies are the only solution
to save the threatened fish species of mahbeduced
breeding is an important method of mahseer aquaculture
including hatchery practice and nursery management
effort made by Sehgal and Kumar (1977). Sehgal and Malik
(1996) have tremendously introduced dry stripping
method for induced breeding practices of mahseer in
aguatic ecosystem at Uttarakhatndlow model diagram

has shown the complete process of induced breeding as
‘In situ’ conservation steps to replenish the fingerlings
of the mahseer in the natural water bodies of Garhwal

that mahseer fishes laid their eggs in two phases as ipjimalaya (Fig.4). The present study of matured female

April-May and secondly in July-Septembieidicated two

brooders of mahseer indicated that only 12.5 to 14.8%

main natural breeding seasons i.e. pre-summer and rainjhahseer female brooders showed the maturity phase or
season in the riverine system of Garhwal region.emenable to release ova during particular breeding

Welcomme (1985) reported tiBfent ways of habitat

seasons in river Ganga aiMdmuna.The fecundity of

restoration and fish conservation for endemic fishes andnature female fish brooder ranged 2500- 4500 no. of eggs
emphasized to declare fish sanctuaries in the selecteglyring breeding seasons i&pril-May and July to

upland water bodies as protected areas for preservatioBeptemberThe percentage of hatching and rate of
of endemic fishery resources, especially those endemigumulative survival of fry ranged as 82.0-95.5 and 75.0 -
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90.0 respectively depending upon the physico-chemical of the river Ganga at Rishikesh (J.R. Natcon.,10(2):
characteristics of water in hatching troughs and produced 211-213.

maximum fish seed quantity in relation to used numberMalik, D. S., Sehgal K.L. and Khanna D.R. (1998).
of female brooders in comparison to natural breeding of Ichthyodiversity and conservation of endangered fish
mahseer species that occurred in Gang&anuina river species in upland wateidim. J. EnvZool.,12: 199 - 204.

. . . . ittermeier, R. A. and Mittemeier C.G (1997).
(Table 2). By using breeding techniques such as induce Megadiversity: Eartls BiologicallyWealthiest Nation. In:

or striping method, the intensive mahseer seed \cajiister, D.E.,A. L., Hamilton and B. Harvery (Eds.).
production could be maximum for the subsequent Gilobal freshwater Biodiversitgeavind, Cemex, Mexico
transplantation in the Ganga avidmuna riversAbout City, 11: 1- 140.

one lakh mahseer fingerlings sizes 25-35mm were stockedfloza, U., Mishra, D.N. and HajraA. (2005). Fishery
to replenish mahseer population in these rivers. The resources of riveivamuna in Himalayas, published
mahseer seed stocking programme can significantly proceedingAquatic resource management in Hills, (Eds),

; : ; : .~ K.K. Vass,et al., NRC CWF Bhimtal (U.K.) pp. 246.
improve the status of mahseer fishery in lentic and lotic

P . - y National commission dgriculture (1976)Threatened fishes
aquatic ecosystem of Garhwal Himalaya. It could be

. of India : A report published by Ministry oAgriculture,
therefore, concluded that conservation and management ., Delhi, pp: 96.

of aquatic natural habitat should be protected forath, M. M., Jasbir R.K., and Chopra, M.M. (199%Yeport
enhancement of viable population size of mahseer species on the decline of sport fish in the rivers and streams of the
and restore the genetic loss under mahseer conservation hill of Uttar Pradesh with particular reference to the Doon
programme in agquatic ecosystem of Himalayan region.  valley region. “Threatened Fishes of Indis’ATCON
publication.4: 219 -227.
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