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Millennium Nucleus on 
Invasive Salmonids (INVASAL) 

Chile: a country of extremes and 
a biogeographical island 

• Long (39° latitude)

• Extreme range of hydro-bio-climatic and 
geological conditions including extreme 
habitats

• Multiple biogeographical zones

• Nearly 200 river catchments

• Wide range of human activities impacting 
aquatic habitats
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Salmonids in entire geographic 
extent of continental Chile

• Introduced since the 19th century

• Particular focus on Chiloe – to develop 
fisheries and aquaculture in a 
economically deprived region

• Formed naturalised, self-sustaining 
populations of large size

• Range of uses of salmonids across Chile

–Recreational, subsistence* and 
unregulated fishery*
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Salmonid life-cycle

Salmonids in Chile: Salmo spp

• Brown trout (S. trutta)

• Atlantic salmon (S. salar)
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Salmonids in Chile: Oncorhynchus spp.

• Rainbow trout (O. mykiss)

• Chinook salmon (O. tshawytscha)

• Coho salmon (O. kisutch)

• Cherry salmon (O. masou)

• Pink salmon (O. gorbuscha)

Salmonids in Chile: Salvelinus spp

• Brook trout (Salvelinus fontinalis)
• Lake trout (Salvelinus namaycush)
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Why INVASAL is timely and important

• Chile requires nationally-relevant  strategies to deal with 
invasive species, e.g. salmonids which are found 
throughout continental Chile

• Statutory agencies are unequipped to deal with a 
national problem

• Conflict between key stakeholders

• Moving target – salmonid distribution, behaviour 
changing over time

• Current ecological management is reactive not proactive

• Fisheries management does not reflect reality at a 
regional level

The impetus behind INVASAL

• What and where are the ecological and 
socioeconomic impacts of invasive 
salmonids in Chile and how can this 
information be used to develop and 
implement evidence-based, adaptive 
management solutions and policy?
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Mission

• Undertake world-class research with national 
and global reach to characterize the distribution 
and impacts of free-living salmonids on native 
ecosystems 

• Communicate issues, approaches, results and 
conclusions with stakeholders (management & 
policy)

• To train and educate students and early career 
researchers and allow them to fulfil their 
potential 

INVASAL TEAM
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INVASAL Team
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Principal and Deputy Investigator

• Daniel Gomez-Uchida
– Assistant Professor, Department of Zoology, UdeC

– Molecular ecology, population genetics of fish

• Chris Harrod
– Titular Professor, Instituto de Ciencias Naturales Alexander 

Von Humboldt, UA

– Evolutionary ecology, trophic ecology, ecosystem function 
and conservation of aquatic ecosystems

Associated Researchers

• Maritza Sepulveda 
– Adjunct Professor, Institute of Biology, UV

– Community and population ecologist, ecology of marine 
mammals

• Billy Ernst
– Associate Professor, Oceanography Department, UC

– Population dynamics, ecology, fisheries stock assessment 
and management of exploited resources
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Associated Researchers

• Tamara Contador
– Associate Professor, Coordinator of Research Omora

Ethnobotanical Park, UMAG

– Freshwater ecologist, ecophysiology of aquatic insects, 
environmental ethics

• Sergio Neira
– Assistant Professor, Oceanography Department, UC

– Marine ecology, fisheries, aquaculture and quantitative 
modelling of aquatic food webs and trophic interactions

INVASAL team

• Complete coverage of the geographic extent of 
salmonids in Chile

• Group leaders at regional universities

• Complimentary range of scientific backgrounds and 
expertise

• Scientifically productive with successful history of extra-
mural funding (national and international) 

• Long history of working  in large multidisciplinary, 
international and national research teams

• Experience of working with wide range of stakeholder 
groups

– Public, NGOs, Statutory agencies, fishers, etc.,

• Knowledge exchange

– Outreach, policy development
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Adjunct and early career-scientists

• Beatriz Cid
– Associate Professor, Dept Sociology & Anthropology,  

UdeC
– Social-Science of food production

• Claudio Quezada
– Fondecyt Postdoc, UA
– Biogeography of Chilean fish, molecular ecology, food 

webs

• Cristian Canales
– Associate Prof., ULA
– Population genetics

Adjunct and early career-scientists

• Paulina Bahamonde
– Researcher at Fundación Meri 

(conservation NGO)
– Fish ecophysiology, interactions between 

native and invasive species 

• José Manuel Yáñez
– Assist. Prof, Uchile
– Molecular genetics and genomics of 

cultured fishes
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Other team members

• Administration
• Project & financial 

administrator

• Outreach 
• Outreach and Communications 

Coordinator
• Graphic Designer & 

photographer

International and senior collaborators
Tom Quinn Lisa Seeb Daniel Schindler

Irma VilaJim Seeb Brendan Hicks
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INVASAL team synergy

• Monthly online meetings
• Use of project management 

software 
• Physical meetings every six 

months
– At least one meeting at each 

representative institution
– Organization of research 

seminars

• Annual symposia at national 
scientific congress 

RESEARCH THEMES & OUTPUTS



13/03/2017

13

Research Themes

Theme 1: Distribution of salmonids

• What is the actual distribution of 
salmonids throughout Chile’s 
watersheds?
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Theme 2: Ecological interactions

• What is the trophic ecology of 
salmonids and their ecosystem role as 
predators and prey?

Theme 2: Ecological interactions

• What is the role of 
anadromous (sea-running) 
salmon in the cycle of 
nutrients between ocean 
and freshwater?
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Theme 2: Ecological interactions

• Do salmonids affect the phenology 
and life history traits of their 
invertebrate prey?

Theme 3: Understanding 
importance of salmonids to 
Chilean society

• What is the importance of 
the salmonid resource for 
different stakeholders?



13/03/2017

16

Theme 3: Understanding 
importance of salmonids to 
Chilean society

• Contribution of different species 
of salmonids as well as their 
origin (naturalized, cultured, 
escaped) to the human food 
chain?

Theme 4: Management and control of 
salmonids

• Is it possible to eradicate an 
established salmonid 
population?
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Theme 4: Management and control of 
salmonids

• Is it possible to develop a 
community fishery focused on an 
anadromous population of 
Chinook Salmon?

Proposed INVASAL outputs
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Outputs: Capacity building [T1-T5]

• Training and personal development for INVASAL 
team + 1 postdoc, 3 early career researchers

• 12 undergraduate theses
• 4 postgraduate theses
• 6 research stays
• 12 regional workshops
• 15 research seminars
• Annual Explora activities per university
• Development of national and international 

network of researchers

Outputs: Data generation

• Georeferenced open data GIS layer on the distribution of 
non-native and native fishes in representative watersheds 
in Continental Chile [T1-T3, T5]

• Information on invertebrate community structure, 
abundance and biomass from aquatic systems across Chile 
[T2]

• Information on fish (invasive salmonids and native fishes) 
abundance, population and community structure [T1-T3]

• Information on trophic ecology for invasive salmonids and 
native fishes [T2-T3]

• Food web models for invaded v non-invaded habitats 
(experimentally manipulated and naturally salmonid free) 
[T2-T3]
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Outputs: Data generation

• Importance of free-living salmonids to the diet of upper 
trophic level predators [T2-T3]

• eDNA markers for invasive salmonids and native fishes [T1-T3]
• DNA barcode data for invasive salmonids [T1, T3]
• Stable isotope/genetic indicators of origin of free living 

salmonids [T3]
• Level of mislabelling of salmon products in the human food 

chain [T3]
• Regional-level stakeholder data on the importance/use of 

invasive salmonids and conservation policy [T3]
• Baseline data for the long-term monitoring of salmonids in 

Chile [T1-T5]

Outputs: Initial papers generated

• Assessment of current distribution, impacts, usage and 
management policies of free-living salmonids in Chile [T1-
T5]

• Development of eDNA & barcode markers [T1]

• Fish distribution – eDNA versus traditional methods [T1]

• Current distribution patterns of native fishes and non-
native salmonids in Continental Chile [T1]

• Toolkit to discriminate the origin of free-living 
salmonids: naturalised v recent v long-term escapees [T3]

• Regional variation on the impacts of invasive salmonids 
in freshwater habitats – community structure [T2]

• Regional variation on the impacts of invasive salmonids 
in freshwater habitats – ecosystem function [T2]
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Outputs: Initial papers generated

• Perceptions and utilisation of free-living salmonids to 
Chilean society: regional and sectorial comparisons [T3]

• Control of an invasive rainbow trout population in a 
high-altitude catchment [T4]

• Role of invasive salmonids in marine habitats, 
competitor, predator and prey [T2]

• Scale of non-official use of free-living salmonids to the 
human food chain [T3]

• Evidence-based policy suggestions for the future 
management of invasive salmonids: a Chilean case 
study [T3]

Output: Communication with public, agencies, stakeholders & 
industry

Workshops & summer schools Press and social media

Educational training 
Mobile app – community science Waterproof field guides 
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INVASAL  impacts on Chile´s science, 
education & policy

• Improvements in science

• Strengthened regional science

• Potential new sources of employment, income 
and taxation

• Strengthened relationships

• Education & training

• Outreach & awareness

• Resource Management

• Conservation

• Policy


