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Why stock fish?

Compensation 
mitigate a disturbance to the environment from human activities

Maintenance 
compensate for recruitment overfishing

Conservation
retain or replenish stocks of a species threatened with extinction

Enhancement
maintain fisheries productivity at the highest possible level 

Welcomme & Bartley 1997



Summary of 266 peer-reviewed papers published in the last 50 years, which describe empirical case 
studies on ecology and genetics of hatchery stocks and their effects on stock enhancement.

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.

David Philipp (Paro 2018 Plenary) – experiences with Salmon and Steelhead Trout
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Mahseer – key knowledge gaps

How many species?

What are their 
distribution limits? 

Are populations 
declining?

Quantitative vs. 
anecdotal evidence

What are the 
ecological

requirements? 

Impacts of specific 
threats? 



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 

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



Major mahseer hatcheries in India 

P

G

G
G

P



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 1 – private
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Breeding of four species, Tor 
khudree, T. putitora, 

T. tor and ‘Tor mussullah’

>10 million fingerlings bred and 
released since the 1970s

Capacity of 300,000 to 400,000 
fingerlings/year

https://www.tatapower.com/mahseer/act-for-mahseer.aspx



India’s Mahseer ‘Ark’ – Walvan Reservoir

http://www.lonavlaonline.in http://tourmet.com/valvan-dam/



The one that got away? 
‘Frankenstein mahseer’

“Rate of growth is similar or slightly better than pure strains but the hybrids are more active and agile”



The great Indian mahseer conservation effort



The great Indian mahseer muddle!

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.

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





Tor khudree native range

Tor mussullah native range

Hatchery

Introductions 

Tor putitora + T. mosal + ?

Central Indian species - Tor tor 

Tor malabaricus



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? 

©Shahi et al. 





Tor mahseer, Tor tor





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

Transfers resulted from an ignorance of any genetic level structure
between donor and recipient populations

1975-2010



Improved information on species and population level genetics –
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

2010 - till date 



Towards a global mahseer tree (in preparation)



Mahseer Hatchery 2 – Fisheries Department 

?



1992



ht
tp
:/
/w
w
w
.c
o
o
rg
.c
o
m
/m
a
hs
e
e
r-c
o
ns
e
rv
a
tio
n
-r
iv
e
r-
c
a
uv
e
ry

©WASI

©The Last White Hunter





Little regard for evidence based conservation



Genetically 
identical 

©Darshan Pramod

Stocking of non-native species and potential hybrids still continue……..



15000 fish stocked in 2016



Mahseer Hatchery 3 
Central Fisheries Research Institute 
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2007-2016



Identity of eastern and western populations – 2.9% 
genetic divergence in cytB (data not shown)

Hatchery samples have shared haplotypes with 
western Himalayan samples 



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 degraded 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.

Weaknesses of mahseer stocking programs in India







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

Hatcheries for the golden mahseer (Tor putitora? Tor macrolepis?) in 
Poonch (AJK) and Thana Malakand (Khyber Pakhtunkhwa)

Is there a need? – Conservation? Rec fishing?



Lessons for Nepal



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.

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

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)



Lessons for Sri Lanka

No records of any introduction of mahseer from India or elsewhere 



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

Live release/mercy release or Tsethar

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





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

Paro Declaration 




