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Introduction 
The Formosan landlocked salmon (Oncorhynchus masou formosanus) is an 
endangered endemic species distributed only in the basin of the Chichiawan 
Stream of Wuling area (2000 a.s.l., 24°22’46’N, 121°18’26”E) in Shei-Pa National 
Park, central Taiwan. Their habitats were destroyed due to recreation 
development and high-mountain agricultural farms, mainly the farms 
administrated by retired-solder authority in the central government. So far, the 
population size remains to be <3,000 over the past two decades. The fish is listed 
as Critically Endangered (CR B1+2d) by the IUCN Red List and Endangered by 
theTaiwan government. The restoration projects began quite early, but it was not 
until the establishment of the Salmon Wildlife Refuge that it really took off. The 
restoration projects are administrated by the personnel of Shei-Pa National Park 
and closely monitored by a team of scientists sponsored by the park. Major 
projects included the establishment of a salmon wildlife refuge by the Wildlife 
Conservation Law, establishment of partnership by including all stakeholders, re-
vegetation of riparian habitat, reinforcement of water conservation facilities within 
agricultural areas, regulation of water resource usage, evaluation of the sites for 

re-introduction, abolishment of 
sand check dams in the streams, 
improvement of aquaculture 
techniques, continuing research on 
the biology and ecology of salmon, 
constructing a new shelter for 
salmon during the flooding period 
in the summer, and regulation of 
recreation activities.  
 
Goals 
• Goal 1: Short-term - To 
improve current habitats and 
restore the salmon population into 
a sustainable level by the following 
activities:  Formosan landlocked salmon 

(Oncorhynchus masou formosanus)  
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 Habitat improvement projects 
 Re-introduction of salmon. 
 Regulation of agriculture and tourist activities. 
 Continuing monitoring population. 

• Goal 2: Mid-term – To enlarge the potential habitat and re-introduce the 
salmon to these habitats. 

• Goal 3: Long-term – To maintain the salmon population for sustainable 
management. 

 
Success Indicators 
• Indicator 1:  Short-term habitat improvements 

 Re-vegetation of riparian habitat. 
 Improved water quality. 
 Reduced agricultural areas. 
 Regulation of water resource usage. 
 Abolishment of sand check dams in the streams. 
 Constructing a new shelter for salmon during flooding period in the 
summer. 

 Regulation of recreation activity. 
• Indicator 2:  Mid-term habitat enlargement 

 Evaluation of the potential sites for re-introduction. 
 Population size increase. 

• Indicator 3: Long-term sustainability 
 Population size at sustainable level. 
 Increase in salmon habitat. 

 
Project Summary 
The history of Formosan landlocked salmon conservation in Taiwan includes five 
stages: i) the initial period (1917 - 1945), ii) the neglect and restart period (1945 - 
1983), iii) the protection by the Council of Agriculture period (1984 - 1992), iv) the 
protection by the Shei-Pa National Park period (1992 - 1995) and v) the planning 
for the Wildlife Refuge period (1995 - now). Many of the activities, i.e., the 
establishment of a salmon wildlife refuge by the Wildlife Conservation Law, 
establishment of partnership by including all stakeholders, re-vegetation of 
riparian habitat, reinforcement of water conservation facilities within agricultural 
areas, regulation of water resource usage, evaluation of the sites for re-
introduction, abolishment of sand check dams in the streams, improvement of 
aquaculture techniques, continuing researches on the biology and ecology of 
salmon, constructing a new shelter for salmon during flooding period in the 
summer, and regulation of recreation activity, are implemented after 1995. The 
population of the salmon reached its lowest level in the period between 1987 and 
1995 and agricultural and recreational activities were thought to be the major 
factors contributing to its decline. Reducing the agricultural and recreational 
activities became the main strategy for saving the salmon from extinction. The 
sources of pollution identified by the park officials, scientists, and conservation 
NGOs as being local farmers and tourists. Their livelihoods and interests would 
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be greatly affected by any 
reduction of agricultural production 
and regulation of tourism. As a 
result, the well-being of the salmon 
and the livelihoods of local people 
represented two opposite poles of 
debate. 
 
During this 5th stage, the planning 
authorities of the Salmon Wildlife 
Refuge Council of Agriculture 
(COA) representing the central 
government, Taiwan Provincial 
Government, and Taichung County 
Government came to adopt a more 
collaborative planning approach to 

settling disputes between the Park and the Farms. COA played a key role as a 
mediator between the ‘two adversarial sides’: The National Park authority, 
scientists, and conservation NGOs represented one side that emphasised the 
well-being of the salmon. The Farm Authority represented the other side that 
emphasised the livelihoods of local farmers and the interests of tourists. By 
holding the public meetings and the Working Panel meetings for the proposed 
Salmon Wildlife Refuge, the planning authorities of the Salmon Wildlife Refuge 
introduced a more collaborative approach. Unlike the previous stage it sought to 
mediate between interests of the conservation of the salmon and the interests of 
local farmers and tourists in the following ways: 
 
First, the planning authorities made an effort to deal with the complex 
management problems on the ground. It also recognised the importance of local 
farmers’ livelihoods and tourists’ interests by incorporating the Farm’s 
Transformation Project into the Conservation Plan of the Salmon Wildlife 
Refuge, though the overall emphasis was still placed on the well-being of the 
Salmon.  
 
Second, the planning authorities adopted a more inclusionary approach to 
involving more stakeholders than the previous stage into the planning processes, 
including the planning authorities, the Farm authorities and more scientists and 
conservation NGOs (as members of COA’s Wildlife Conservation Advisory 
Committee). The planning authorities, especially the COA, played a pivotal role as 
a mediator in helping to reconcile the conflicts and build up better working 
relations between the two adversarial groups of stakeholders. 
 
Third, the planning authorities employed a series of public meetings and recruited 
a planning committee (the Working Panel) as key arenas for mobilising the two 
adversarial sides of stakeholders to work on consensus building. Together they 
worked out a Conservation Plan for the Salmon Wildlife Refuge in which a 
task-division agenda was drawn up and responsible authorities identified for 
implementing the associated conservation work. On 1st October 1997, the 

The Chichiawan Stream 
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Taichung County Government legally designated the Salmon Wildlife Refuge 
under the Wildlife Conservation Law. 
 
After the designation, the National Park authorities took control of the protection 
and implemented many activities, such as those described in this articles and 
greatly improved the habitat conditions in which the salmon lives. So far, the 
whole project is in its mid-term stage that focuses on the enlargement of the 
habitats and re-introduction of newly hatched salmon into these habitats. 
 
Major difficulties faced 
• Conflicts of interest among various stakeholders that need be addressed. 
• Continuous habitat degradation by agricultural and recreational activities, and 

suitable habitats limited. 
• Small population size. 
• Constant natural disturbance from typhoons. 
• Potential effect of climate change that may increase the stream water 

temperature to make it less suitable for salmon. 
 
Major lessons learned 
• Scientific knowledge dominates the construction of the meanings and values 

of the salmon, and the identification of negative factors contributing to the 
decline of the salmon.  

• Human factors are regarded as being negative both for scientific reasons and 
because the institutional values of the nature conservation authorities (notably 
the park authority) are bedded in a scientific rationale. As a result, the 
dominant management strategy is to give high priority to the salmon and low 
priority to livelihoods of local people. This strategy possibly accounted for the 
failure before the 4th stage. 

• Scientific knowledge cannot provide definitive answers to the question of what 
factors contribute most to the decline of the salmon. Like many cases of 
environmental change, it is impossible to say that people rather than nature 
are responsible. Negative factors, both human and natural, are many and 
uncertain. Traditional rational 
planning approach ignores this 
uncertainty by offering partial 
explanations that often cannot 
provide a full ecological 
analysis. As a result, the 
effectiveness of a conservation 
strategy based on scientific 
knowledge alone is likely to be 
compromised. 

• The composition of 
stakeholders in the traditional 
rational planning processes is 
dominated by government 
institutions and scientists who Another view of the Chichiawan Stream 
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form a ‘closed community’ reinforced by formal and professional working 
relationships. Together with the ‘Salmon first, people last’ conservation 
strategy, this tight official and expert community marginalizes other knowledge 
communities, especially local people. These official stakeholders and their 
working practices also contribute to the development of an adversarial 
relationship and uncoordinated ways of addressing management issues that 
focus around ‘pro-wildlife’ institutions and ‘pro-people’ institutions. As a result, 
the effectiveness of working relationships based on an official and professional 
community is likely to be compromised. 

• Traditional rational planning approaches are underpinned by a legal, 
regulatory, and sectoral delivery system structured with ‘top-down’, 
‘hierarchical’ institutional arrangements. This ‘hard infrastructure’ largely 
determines the range of ‘stakeholders’ consulted and their professional 
working relationship, the institutional values and norms that guide strategic 
policy making, and the formal ways of communication adopted in the planning 
and management processes. Local people are systematically excluded from 
the traditional planning processes and the absence of any informal, 
communicative channels for their claims to be given an equal voice means that 
they feel alienated. Little common basis exists on which to forge solutions 
other than separating wildlife conservation from local people’s livelihoods.  As 
a result, the effectiveness of this legal, regulatory, and sectoral delivery system 
based on ‘top-down’ institutional arrangements finds little support in the local 
community. 

• The involvement of local people and conservation NGOs is mandatory. 
• Environmental education programs are essential to conservation of the salmon 

restoration project. 
 
Success of project 

 
Reasons for success/failure: 
1. The population size has steadily increased. 
2. The habitat condition has improved e.g. the stream temperature has 

decreased and this makes it better for the requirements of the salmon. The 
water quality has also improved. 

3. The sand check dams that used to be a barrier for the fish have been 
removed. 

 
 
 
 
 
 
 

Highly Successful  Successful Partially Successful  Failure 
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