International Mahseer Conference, Paro, Bhutan, December 2018

All Tor are not the same!

Status and challenges for stocking of mahseer in
India
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Why stock fish?

Compensation
mitigate a disturbance to the environment from human activities

Maintenance
compensate for recruitment overfishing

Enhancement
maintain fisheries productivity at the highest possible level

Conservation
retain or replenish stocks of a species threatened with extinction

Welcomme & Bartley 1997



Contonts ksts avalable st ScienceDwect

Aquaculture

journal homepage: www.elsevier.com/locate/aqua-online

Review

Is hatchery stocking a help or harm?
Evidence, limitations and future directions in ecological and genetic surveys

Hitoshi Araki *, Corinne Schmid

Negative effects of hatchery rearing evident in many species

Few studies provided direct evidence for enhanced wild stock due to hatchery stocking, or
suggested a positive effect of hatchery rearing in terms of the fitness of individuals after release.
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Mahseer — key knowledge gaps

Are populations

How many species? -
ySP declining?

What are their

distribution limits? Quantitative vs.

anecdotal evidence

What are the
ecological
requirements?

Impacts of specific
threats?




A general consensus that populations of most mahseer
species occurring in South Asia are declining

Humpbacked mahseer, Tor remadevii — Critically Endangered
Golden mahseer, Tor putitora — Endangered

Deccan mahseer, Tor khudree — Endangered

Malabar mahseer, Tor malabaricus — Endangered

Barak mahseer, Tor barakae — Near Threatened

Mosal mahseer, Tor mosal — Data Deficient
Tor mahseer, Tor tor — Data Deficient




Major mahseer hatcheries in India




Where it all began

“general decline in mahseer fishery in India due to indiscriminate
fishing of brood and juvenile fish and the adverse effect of the river
valley projects; extensive survey and detailed biological investigation
on this alarming situation is required”




Mahseer Hatchery
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The one that got away?
‘Frankenstein mahseer’
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s © Exem W= w8 Mahseer breeding and conservation and possibilities of commercial culture. The Indian experience. (by
Ogale, S.N.)

T e

Tata Power Companry Lod. Lonawls - $10801 Disz Pure, Mabarashera, indla
e e el - o—
el e R ABSTRACY

- B I I B i =S

sl s o B s s L Pae O et S Sy s (T ’ . e v M O v (Ondaderesd %0 De

T rER " rrL""""re " 4 .

sy e

W ey
e e irw) i w2e

. g oy = — e e

B g B B B TR e gy T .-
Wt —— ——— 4 t— - — - -~ apessed N secent years
W s s e — 3 S L]
By s St T e S wy e dependabily
ST

-

- -~
. o wm—

] 28 B

T b




The great Indian mahseer conservation effort

m WOME  PHOTOS INDMA  ENTERTANMVENT SPORTS WORLD BUSNESS TECH  LIFESTWLE

Savmg the mlght) and endangered mahseer Bringing back the mahseer

In slecpy Lonavia, Tata P in e more than generating electr

Tata Power acts for a fish called Mahseer

The mahseer breeding programme has entered its A2nd year and iachudes three out of six valid species, according to Tata
Power

THE TIMES OF INDIA
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S 2 i VS Conservation project helps revive

Maharashtra govt steps Mahseer in rivers

up efforts to save
freshwater tiger




The great Indian mahseer muddile!

Thirty years+ of disorganized and unscientific stocking and translocations of
mahseer in India (and abroad)

Between the 1970s and the year 2000, 7 million+ fingerlings of Tor khudree
and ‘Tor mussullah’ gifted to state and national governments, fisheries
agencies and angling/sport fishing associations (ogale 2000, 2002) - both within,
and outside the native range of the species involved.
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Central Indian species - Tor tor

’ Tor mussullah native range
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Tor khudree fry transported to Laos demonstrating the possibility of long
distance transportation (Kulkarni 1988); stocked in the Mekong (Ogale 2002)




Golden mahseer, Tor putitora

217,300 golden mahseer seeds produced during 1995 to 2001
but where did they go?
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Tor mahseer, Tor tor
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Distributional records of Tor mahseer Tor ror (Hamilton, 1822) from Southern
India

*  Type locality * Type locality

Potential destribution Potential destribution

' '




1975-2010

Stocking carried out in the absence of an appreciation for the genetic,
phenotypic and ecological differences that typically occur among natural
populations of Tor mahseer

" s Transfers resulted from an ignorance of any genetic level structure

R0
F

between donor and recipient populations




2010 - till date

Improved information on species and population level genetics —

- e particularly of the humpbacked mahseer and golden mahseer

High profile publications highlighting the implications of misinformed
stocking on population decline of endemic species — e.g. humpbacked
mahseer
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Towards a global mahseer tree (in preparation




Mahseer Hatchery 2 — Fisheries Department
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The legendary hump-backed mahseer Tor sp. of
India’s River Cauvery: an endemic fish swimming
towards extinction?
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Resolving the taxonomic enigma of the iconic
game fish, the hump-backed mahseer from
the Western Ghats biodiversity hotspot, India

Efficacy of angler catch data as a population and conservation
monitoring tool for the flagship Mahseer fishes (Tor spp.) of 7
Southern India mmuw'. 3 wm??:;t:n‘. Neetesh Donarnuba™
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15000 fish stocked in 2016

IPATOUROTVT FTHCT® Q0ERNY WIS

B00N wRBodT LA)OR I teand Sdrivad, Drew 153, simeride 15 300 Ro0nY vz TS

. RNk S0k W R FUNE 15 TR0 Tseot iy
Dl wcalt 00 Cesp o Foxd Al ud oestals
DAer et S Snataid adad JeSod doode Danelg s
Latherr w:wauw» wmm:u.‘a.
g § =it Dol :xmiw«ana
o $AL caret s Dckermeny
Do el wound S




Mahseer Hatchery 3
Central Fisheries Research Institute

v = e
S e
.
.







Mahseer in India: : Take 2 Cotden maheser seed @arritution by AR DOFR
Resources, Breeding, Propagation, e

Conservation, Policies s Doty ibratend tn

and Issues

Fig. 12. Ranching of golden mahseer in Kosi River & Naukuchiatal Lake by DCFR
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2:::&:"0“6 Identity of eastern and western populations — 2.9%
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Weaknesses of mahseer stocking programs in India

Failure to evaluate the outcomes of stocking (whatever success claimed is simply
based on numbers of fish produced and stocked); hatcheries do not advocate evaluation

No information gathered on long-term impacts on ecosystem functioning and genetic
integrity

Many recipient ecosystems are deqraded and stocking activities are seen as a short-
term option for the rehabilitation of the waterbody to increase fish production!

Genus matters species don’t! No idea regarding identity of the species that are
stocked.
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Roadmap for mahseer stocking in India

Fisheries research organization/University to coordinate mahseer stocking based on best
management practices (IUCN guidelines)

Mahseer atlas of India - historic information; details of previous stocking, as well as
population/management units (level of immigration between drainages a critical factor)

Eliminate all broodstock and juveniles held in hatcheries and captive rearing
facilities!

Hatcheries to seek the purpose of stocking and information on species
currently/historically present in the area to be stocked; need for continuous monitoring

Suggestions from the Paro Conference




Lessons for Pakistan

Is there a need? — Conservation? Rec fishing?




Lessons for Nepal

Ranching mahseer (Tor tor and Tor putitora) in the running waters of Nepal. (by T.K. Shrestha)

Department of Fishery, Kirtipor, Kathmands, Nepal
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Lessons for South East Asia

Breakthrough in the breeding of T. tambroides and T. douronensis in Sarawak,
East Malaysia (Ingram et al. 2005) and the technology now adopted in West
Malaysia for commercial production of T. tambroides.

There are three lineages of T. douronensis identified with high level of
divergence: Borneo Island, Sumatra Island, and Mekong (NACA 2007)

Within Borneo Island, T. douronensis from Sabah genetically different from rivers
in Sarawak (NACA 2007)

But what is Tor tambroides, T. douronensis and T. tambra? (\Walton et al.
2015) and what are their distributional ranges? (IUCN Red List - douronensis)
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Lessons for Sri




Lessons for Bhutan

No — to any offer for mahseer seeds from India’s government research institutes or
private hatcheries

Hatcheries and the hydropower sector in Bhutan

Need for establishing a national breeding program? Hatchery guidelines




Religion and stocking

Significant concern in Bhutan — currently with exotic species (Gurung, 2012)

Everard, Pinder, Raghavan & Kataria (in press). Are well intended Buddhist practices an under appreciated threat to global
freshwater biodiversity? Aquatic Conservation: Marine and Freshwater Ecosystems
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Guidelines for Reintroductions and
Other Conservation Translocations

Conservation Letters

A Journal of the Society for Conservation Biclogy

POLICY PERSPECTIVES :

IUCN Guidelines for Determining When and How Ex Situ

Management Should Be Used in Species Conservation
Philip 1.K. McGowan', Kathy Traylor-Holzer?, & Kristin Leus™*

Evolutionary Applications

Evolutionary Applications ISSN 17524571

PERSPECTIVE

Assessing the benefits and risks of translocations in
changing environments: a genetic perspective

Andrew R. Weeks," Carla M. Sgro,” Andrew G, Young,” Richard Frankham,* Nicki J. Mitchell,®
Kim A. Miller,? Margaret Byrne,® David J. Coates,® Mark D. B. Eldridge,” Paul Sunnucks,?
Martin F, Breed,” Elizabeth A. James” and Ary A. Hoffmann'




Paro Declaration

Position statement on mahseer stocking and reintroduction
(WWF/IUCN/FCF/Mahseer Trust/WIl and other partners)







