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Executive Summary 
 
The marine region in Southern Chile extends from 42º to 56º S, comprising two marine 
ecoregions: the Chiloense Ecoregion and the Channels and Fjords of Southern Chile Ecoregion 
(Sullivan-Sealey and Bustamante, 1999) (Figure 1). It has been described as an area with 
extraordinary marine biodiversity, with particular abundance and richness of marine invertebrates 
(Fösterra et al., 2008; Häusserman and Fösterra, 2006) and new species proportions of up to 70% 
(Häusserman et al., 2006).  It is also home to a number of endemic and rare species such as the 
Chilean dolphin as well as shelters critical habitat for globally significant species such as the blue 
whale and sooty shearwater; endangered species such as southern right whale; and unique 
biological communities such as cold water corals (Hucke-Gaete et al., 2004; Hucke-Gaete et al., 
2006). 
 
At the same time, the area harbours thriving natural resource-based activities, such as productive 
artisanal and industrial fisheries, salmon aquaculture and ecotourism, among other activities. This 
variety of overlapping activities has caused a number of use conflicts (UACH, 2006). 
 
In order to protect biodiversity, ecosystem services, and biological, chemical and physical 
processes that ensure the sustainability of productive activities in the area, WWF and its partners 
started a systematic planning process in 2008.  As a first step, it was critical to identify High 
Conservation Value Areas (HCVAs) for marine and coastal biodiversity (methodology adapted 
from Rietbergen-McCracken, 2007) to be able to propose the effective protection of those sites 
providing refuge to a number of selected conservation objects (including species, ecosystems and 
processes) to ensure their representation, integrity, functionality and viability. 
 
This workshop was a key step during this process.  Its objectives were to agree upon a list of 
conservation objects, evaluate objects condition in order to define conservation goals, identify 
and evaluate human activities impacting the objects, and agree upon criteria for adapting the 
HCVA methodology to the marine environment. 
 
A total of 35 national and international experts attended the workshop. They identified 41 
conservation objects (28 species, seven bio-oceanographic processes and six ecosystems), 24 of 
which were prioritized and attributes evaluated for status, vulnerability and distribution.  Goals 
were calculated for specific objects, ranging from 37% to 100% for objects particularly degraded 
or threatened. New information on distribution and abundance of objects was gathered from 
experts. 
 
The HCVA methodology was successfully adapted to the marine environment, incorporating a 
new value called the “process” value, as processes are very valuable to extremely dynamic 
marine environments. Conservation Values (CV) for marine environments were agreed upon as 
follows: 
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CV 1: Biological richness 
CV 2: Ecological representativeness 
CV 3: Singularity, unique 
CV 4: Functionality 
CV 5: Bio-oceanographic processes 
CV 6: Critic utility, services. 
CV 7: Cultural importance 

 
A step-by-step procedure for marine planning conservation in Chilean context was identified by 
the international experts and discussed with local scientists. A final systematic marine and coastal 
conservation planning approach was agreed; highlighting that it must be based on the best 
scientific information available; participative, considering multiple views and knowledge 
(social and cultural values must be added to biodiversity values); holistic but rational , 
considering not only species as conservation objects, but also marine ecosystems and processes; 
transparent, in order to be a legitimated process; adaptive, to incorporate new information and 
accommodate to new socio-political circumstances; and, it must be based on the precautionary 
approach, in order to face the inherent high uncertainty in the marine ecosystems. Two others 
elements were recommended before the implementation phase of the planning approach: it must 
consider option for adaptation to climate change and, it must be strongly supported by human 
capacity building and extension activities. 
 
Preliminary distribution maps for most conservation objects were produced based on available 
information. In the upcoming months, WWF and partners will incorporate the results into the 
optimization analysis to select sites with best conditions for conservation purposes, thereby 
generating a preliminary HCVA map. Socio-economic and cultural values have yet to be 
incorporated into the analysis.  Workshops with stakeholders and users of the area will be carried 
out and information incorporated in a second iteration of the analysis. A final HCVA map 
proposal will be discussed in a multisectorial workshop, and then presented as an input to broad, 
government-led planning process being carried out in the area. 
 
It is our aim to contribute to the creation of a marine protection areas system that is 
representative, functional and robust by providing a systematic planning model for biodiversity 
conservation. In addition, we expect that by positioning a systematic approach for marine 
conservation, the creation of a marine protected area for blue whale populations is more likely to 
be considered and finally declared by the government. 
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1. Introduction 
 
Since 2005 WWF, Chile has been strongly involved in identifying and reducing salmon farming 
impacts in the Chiloense and Channels and Fjords of Southern Chile Marine Ecoregions 
(Sullivan-Sealey and Bustamante, 1999) (Figure 1), as well as supporting sustainable 
management of aquaculture activities (León, 2006 and León et al. 2007).  Due to the sanitary 
crisis affecting the industry in early 2008, WWF’s involvement grew even stronger, and new 
activities were carried out in order to help minimize environmental impacts of the industry.   
 
Notwithstanding, WWF Chile’s Marine Program has foreseen the need to implement a systematic 
approach to marine conservation planning.  This systematic framework should establish the 
ground for ongoing marine conservation planning processes (such as the Regional Government’s 
mandated study on Chiloé-Palena-Guaitecas Zone) and other current and future planning 
processes in the region. 
 
Intense use activities in marine spaces and their resources, particularly salmon farming 
expansion, severely impact unique conservation objects that have been described for both 
Chiloense and Channels and Fjords marine ecoregions.  These include native species, species 
assemblages, habitat types, processes, functions and environmental services.  Identifying marine 
and coastal High Conservation Value Areas (HCVAs) (adaptation from methodology described 
in Rietbergen-McCracken, 2007) is critical to achieving effective conservation of sites that act as 
refuges to ensure the viability of representative conservation objects in Chiloense and Channel 
and Fjords marine ecoregions. Identifying HCVA is not enough to assure effective conservation 
of biological and ecological attributes of these marine ecoregions. Therefore, the identification of 
HCVA must be done in the frameworks of a systematic conservation planning process, which, in 
turn, must be based on the best scientific information available, must be transparent and 
participatory, and must rely on adequate institutional and governance arrangements.  
 
WWF Chile has recently coordinated a number of activities aiming to: 
 

1 Build adequate alliances and join efforts with NGOs whose objectives and methods are 
similar. 

2 Establish the foundation for an efficient network of experts involved in the initiative. 
3 Carry out exhaustive literature reviews and expert interviews to gather existing 

information 
4  Compile georeferenced databases on biodiversity abundance and distribution, as well as 

uses in the coastal and marine zone 
5 Prepare the inputs to carry out a conservation site selection analysis using optimization 

analyses such as MARXAN 
6 Carry out a series of expert workshops and consultations to compile inputs for the 

optimization analysis, and set the basis for a systematic conservation planning process. 
 
Several of these activities have carried out with the financial support from the Government of 
Chile’s Ministry of Economy, the Chilean Economic Development Agency (CORFO), WWF 
Austria, WWF Germany and an anonymous donor. The present document reports on the 
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International Workshop carried out by WWF Chile and partially funded by WWF Switzerland 
and WWF Austria (Project number 9L080304). 
 
The preliminary identification of sensitive areas in the study area and the results that account for 
specific objectives were based on two key activities: 
 

1 A first workshop with national scientists and experts, carried out in December 2008, in 
which main species and ecosystem conservation objects were identified.  These objects 
should be the focus of conservation measures in the Chiloense Ecoregion (41°30’S - 
47°S).  Also, some biological and ecological information gaps for important species and 
ecosystems were identified.  Finally, some concerns about the proposed planning process, 
and how the Roetbergen-McCracken (2007) methodology, initially designed for forestry 
systems, can be adequately adapted to marine and coastal environments. 

 
2 A second workshop with 35 national and international scientists and experts (see Annex 

7.2), carried out in May 6-8 2009, adding to the analysis the Channels and Fjords of 
Southern Chile ecoregion. The May workshop had its own objectives and methodologies 
that need to be explained thoroughly in order to interpret results shown here. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Chiloense and Channels and Fjords of 
Southern Chile marine ecoregions (Sullivan & 
Bustamante, 1999). 
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2. Workshop Objectives 

2.1. General Objective 
 
To convene a critical number of respected marine experts to continue a systematic marine 
planning process launched in December 2008, for the Chiloense and Channels and Fjords of 
Southern Chile marine ecoregions through an HCVA approach adapted to marine environments. 
 

2.2. Specific Objectives 
 
Adapt HCVA approach to marine environments. In order to do so, it will be necessary: 
 

 To become familiar with the High Conservation Value Area (HCV) approach and to 
discuss the conservation values in the marine context. 

 To know international experiences and lessons learned in systematic planning for marine 
conservation, with emphasis on fjords and/or the Latin-American context. 

 To recognize the main differences between land planning and marine planning for 
conservation. 

 
Review and validate the preliminary results obtained with MARXAN. In order to do so, it will be 
necessary: 
 

 To explain MARXAN’s philosophy; shown input data and main parameters values and, to 
explain MARXAN preliminary results. 

 To analyze and discuss the preliminary results obtained by WWF Chile using MARXAN. 
 
Generate inputs for new MARXAN runs: 
 

 To review the conservation objects identified before, and to incorporate new ones into the 
analyses, if necessary. 

 To determine conservation goals for most conservation objects 
 To identify pressure and threats to marine biodiversity 
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3. Workshop Modality and Methodology 
 
In order to give context and background, the workshop started with short presentations of 15-20 
minute long. The topics presented were (see Annex 7.1): 
 

 Towards High Conservation Value Areas in marine environments, C. Drews & M. Gálvez 
 Introduction to marine sites selection by means of optimization analysis, H. Alidina 
 Preliminary results using MARXAN, A. Farías 
 Oceanographic consideration for the study area, N. Silva 
 Scientific information about cetaceans in the study area, R. Hucke 
 Scientific information about Otariidae family in the study area, M. Sepúlveda 
 Researches on seabirds in the study area, J. Arata 
 Researches on small-scale fisheries in the study area, J. Sánchez 
 Researches on industrial fisheries in the study area, J. Farías 

 
In the second workshop’s day additional presentations were given in order to base the discussion 
on the HCVA approach and its adaptation to marine environments. The presentations were as 
follows: 
 

 Critical analysis of HCVA approach applied to marine environments, D. Arancibia 
 The bottom-up process in the creation of marine Protected Areas in Fiordland, New 

Zealand, K. Grange 
 Creation and governance of Galapagos Marine Reserve, E. Cruz  
 Bi-national systematic planning for marine conservation in the Northwest Atlantic, H. 

Alidina 
 
Experts were divided into four specialized groups (species, ecosystems, processes and 
methodology adaptation). The first three groups were in charge of reviewing the preliminary list 
of 13 focal conservation objects.  These are defined as representative elements, features or values 
that we want to conserve in certain area.  Selection needs to include organizational levels, 
geographic and temporal scales and threats to the objects. 
 
At the species level, selection focuses on endangered, umbrella, flagship and special interest 
species.  At the community level, selection focuses on assemblages of globally, biologically or 
commercially important species. At the ecosystem level, selection should include key ecosystems 
that support landscape functions.  This category includes certain basins, sandy beaches and 
estuaries, and systems such as kelp beds that contain high levels of biodiversity and biomass. At 
the processes level, selection includes events that drive the functionality of linked ecological 
systems, which include areas of larval retention and reproductive aggregations. 
 
Experts re-evaluated the inclusion of conservation objects based on the above criteria, as well as 
assigned each objects to a conservation value category sensu Roetbergen-McCracken (2007).  
Objects were defined both conceptually and geographically, and all available information on the 
objects was collected to produce distribution and abundance maps. 
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Experts also prioritized objects based on biological value and threats, and identified key 
ecological attributes (that when altered cause changes in viability) for priority objects, identified 
indicators for each attribute, and evaluated the indicator’s current status, vulnerability and 
representation using a three-category scale that was later transformed into a numerical scale.   
With this information, objects were ranked and assigned to a certain goal category as inputs for 
the optimization analysis.  Objects that are more vulnerable or degraded will have a higher 
conservation goal. 
 
Experts also analyzed threats to objects based on a threat taxonomy handed in by the facilitation 
team.  The objective was to evaluate probability of occurrence, scope, severity and permanence, 
in order to produce a risk layer as an input for the optimization analysis.  This allows threats to 
enter the optimization analysis in proportion to impact on objects. 
 
The small working group on the methodological adaptation of the HCVA approach to marine 
environments was compound mainly by international experts, which received inputs and insights 
from the plenary sessions and the discussion with local scientists. An analysis and comparison of 
different methodological aspects in marine conservation planning was done by this working 
group. They also analyzed the conservation value categories, and successes and failures in 
applying the HCVA methodology. Experts agreed upon minimum goals, general and specific 
objectives of the systematic planning process, a sequence of steps to result in a robust and 
integrated ecoregional plan, as well as criteria to integrate global climate change impacts (both 
social and biological) in the conservation planning process. 
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4. Results 

4.1. Species as Conservation Objects 
 
Experts propose a final list of 28 species objects: 
 

1. Blue whale (Balaenoptera musculus), is 
emblematic specie of global significance, 
vulnerable to human activities in one of the few 
calving sites identified in the world. 

 
2. Humpback whale (Megaptera novaeangliae), is 

emblematic specie with endangered feeding and 
calving sites in the area.  

3. Southern right whale (Eubalaena autralis), 
critically endangered in Chilean territory. 

 
 

4. Orca (Orcinus orca), top predator, natural predator 
of South American sea lion populations. 
 

 
 
5. Chilean Dolphin, (Cephalorhnchus eutropia), listed as an 

endemic specie for Channels and Fjords of Southern Chile. 
 

6. Peale’s dolphin, (Lagenorhynchus australis) endemic to the 
Southern Cone. 
 

 
7. Bottlenose Dolphin (Tursiops truncatus), southern 

distributional limit is the study area.  Good climate 
change indicator species. 

 
8. Burmeister’s porpoise (Phocoena spinipinnis), endemic to the 

Southern Cone. 
 
9. South American fur seal, (Arctocephalus australis), endemic and IUCN 
listed specie, 97% of its abundance occurs in the study area.  
 

10. South American sea lion (Otaria flavescens), 36% of its 
abundance occurs in the study area. 
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11.  Southern elephant seal (Mirounga leonina). There is only one 

reproductive colony located in study area. 
12. River otter (Lontra provocax), listed as bio-indicator 

specie. 
13. Sea otter (Lontra felina), listed as bioindicator specie 

and top predator. 
14. Sooty shearwater (Puffinus griseus), globally significant specie with most important 

reproductive colony in study area and under significant threat. 
15. Resident albatross (black-browed albatross, Thalassarche melanophris, 

grey-headed albatross, Thalassarche chrysostoma), globally significant 
species with a high percentage of global reproductive colonies in study area.  
Relevant threats from fisheries industry. 

16. Resident petrels (Order Procellariiformes) emblematic species of global significance.  
Relevant abundance in the global context concentrated in study area.  Critical habitat located 
in study area.  Relevant threats from fisheries industry. 

17. Migratory shorebirds (Order Scolopacidae), includes globally significant species with critical 
habitat in study area. 

18.  Magellan penguin (Spheniscus magellanicus), 
uncertainty on  colony condition and population size.  
High pressure from tourism. 

 
19. Humboldt penguin (Spheniscus hulboldti), endemic 

specie with southern distribution limit in study area, 
uncertainty on colony condition. 

 
 
20. Rockhopper penguin (Eudyptes chrysocome), 
uncertainty on colony condition and population size. 
 
21. Macaroni penguin, (Eudyptes chrysolophus) 
uncertainty on colony condition and population size.  
 
 
22. Red-legged cormorant (Phalacrocorax 
gaimardi), globally significant specie with 70% of 
global population in study area. 
23. Southern hake (Merluccius australis), 
population numbers at critical size. 

 
24. Hoki (Macruronus magellanicus), important specie in the food chain as 

forage. 
25. Southern blue whiting (Micromesistius 
australis).  Under important fishing pressure, 
uncertainty on stock size and condition. 
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26. Patagonian toothfish (Dissostichus eleginoides), specie of low resilience, its distribution 
overlaps other important species. Important link in the food chain. 

27. Cartilaginous fish, species with low resilience, 
poorly studied, with serious bycatch 
problems. 

28. Cold water corals, extremely diverse and 
unique systems, very poorly studied.  Some 
are considered living fossils. 

 
 
Sixteen of these objects were evaluated on their key ecological attributes for status, vulnerability 
and distribution as follows: 
 

1. Blue whale 
2. Southern right whale  
3. Orca 
4. Chilean Dolphin 
5. South American sea lion 
6. South American fur seal  
7. Sea otter 
8. River otter 
9. Resident albatross 
10. Resident petrels 
11. Rockhopper penguin  
12. Macaroni penguin 
13. Magellan penguin 
14. Southern hake  
15. Patagonian grenadier  
16. Southern blue whiting  
17. Patagonian toothfish 

 
The key ecological attributes selected by experts focused mainly on population size, reproductive 
success and feeding success.  Not all the objects could be evaluated due to the large number of 
objects, lack of information on some objects, lack of adequate experts attending the workshop, 
and limited time.  Also, threats analyses could not be completed due to limited time. 
 
Experts recognize the difficulty of providing a comprehensive object selection with limited 
information.  On a second occasion, they recommended looking at invertebrate species as well as 
coastal species such as amphibians.  Also, they recommend considering life cycles of species 
with wide home ranges and incorporating species with limited distribution.  
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4.2. Processes as Conservation Objects 
 
Experts comment that it is not the process itself that needs protection, but the places where these 
processes occur.  They propose a final list of seven process objects: 
 

1.  Nursery areas for keystone species, relevant to the 
system’s functionality and resilience.  The protection of 
these areas ensures recruitment and maintenance of a 
critical mass of keystone species, allowing maintenance 
of food chain processes.  Not all of these areas are 
identified, but experts suggest reviewing Guamblin 
Island, Aysén Fjord, and Reloncaví. 

 
 
 

2. Reproduction areas for keystone species, which in some cases may overlap with the former 
object.  These are areas where reproductive aggregations occur, and they need to be protected 
in order to ensure a critical breeding mass for keystone species.  Some reproductive areas 
have been identified between the Islands of Guafo and Guamblin, at approximately 44º46’ S, 
74º54’ W. 

3. Anoxic areas due glacier sedimentation, related to the 
singular feature of low oxygen levels in the Chilean 
Fjords.  This feature makes them vulnerable given 
minimal disturbance. Some fjords identified by experts 
as presenting this feature are: Reloncaví, Comau, 
Puyuhuapi, Aysén, Cupquelán, Quitralco, Baker, and 
Seno Última Esperanza. The conservation of these areas 
may seems contradictory due they are like a desserts in 
the fjords, but desserts also must be conserved 
according with the scientists. 

4. Areas influenced by glacial melt or changes in 
hydrological cycles, these areas and all biodiversity 
associated are exposed to changes in their water mass 
regimes in terms of temperature, salinity and primary 
productivity. Some areas identified by experts are: 
Cupquelán, Baker, Steffen, Eyre, Falcon, Bernardo, 
Martínez, Peel, Beagle, Agostini, Almirantazgo. 

 
 

5. Areas of high primary productivity, which are the foundation of 
food webs and essential to maintaining system functionality.  
Some areas identified are:  Reloncaví, Moraleda channel, Inner 
Sea of Chiloé Island, Puyuhuapi channel. 
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6. Upwelling areas, where primary production is concentrated.  There 
are no areas identified. 

7. Areas of high food concentration or retention areas, as key areas for 
maintaining system functionality.  They concentrate high 
biodiversity and biomass, and they are critical habitat to a number 
of key species.  There is one area identified in the Corcovado Gulf. 

 
 

The first four process objects were evaluated on their key ecological attributes for status, 
vulnerability and distribution. Criteria for prioritization were i) relevance to functionality and ii) 
vulnerability to climate change. Key ecological attributes analyzed focused on species richness, 
temporal presence of species, chemical/physical balance, hydrological balance, substrate, sanitary 
status, eutrophication level, and sedimentation patterns. 
 
Main threats to process objects are: overfishing (small and large scale), global climate change, 
pollution, hydropower infrastructure, invasive species, pests, eutrophication, coastal 
development, geological events, intensive aquaculture, sewage and industrial waste, basin 
erosion, and ultraviolet radiation. 
 
Experts propose that processes be included in relation to threats in a repetition of the analysis.  
This would include impacts of exotic species, pests and effects of intensive chemical and 
antibiotic use in the aquaculture industry, as well as inadequate feeding processes of the industry 
in shallow waters. Experts also mentioned that both ecoregions are different enough to be 
analyzed separately. 
 

4.3. Ecosystems as Conservation Objects 
 
Experts propose a final list of six ecosystem objects: 
 

1. Underwater canyons, as they are concentrated areas of food, 
as well as biodiversity hotspots and reproductive 
aggregation areas for commercially important species such 
as southern hake. A well-described underwater canyon is 
located between Islands of Guafo and Guamblin, at 
approximately 44º46’ S, 74º54’ W. 

 
2. Basins, including estuaries, as they provide freshwater and 

determine salinity, temperature, oxygen, nutrient content, 
sediment and circulation balance in the fjords. They modify 
organic as well as inorganic matter, sediments and even 
circulation patterns in the water column. They represent 
highly productive areas that contain essential habitat for the 
life cycle of a number of species.  Sites identified are Puelo 
river basin, Reloncaví basin and estuary, Aysén, Bravo, 
Pascua and Baker river basins.  
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3. Fjords, which are complex systems yet to be fully 

understood.  Most of the species recently described in the 
fjords are rare and endemic.  However, some experts say 
that a fjord is a special type of estuarine zone. 

 
 
 
 
4.  Kelp beds, as they constitute essential habitat for an 

important number of relevant vertebrate and invertebrate 
species.  They are currently under great pressure due to 
biomass extraction for abalone farms.  

 
 
 
 
 

 
5. Soft substrate beaches, provide filtering services, are recruiting grounds for a number of 

invertebrates, and provide substrate for feeding and reproduction of a number of globally 
significant migratory shorebird. This might include tidal flats and other wetlands. Relevant 
sites identified are Cucao and Brava beaches, and Bahía Lomas and Caulín tidal flats. 

 
6. Hydrothermal vents, as unique areas assumed to be associated to unique biodiversity such as 

Archaeas bacteria.  There is one area identified close to Puyuhuapi channel. 
 
The first three ecosystem objects were evaluated according to key ecological attributes for status, 
vulnerability and distribution. Key ecological attributes analyzed focused on biodiversity and its 
life cycles, and habitat quality (both physical and chemical).  Experts point out the critical lack of 
information on ecosystems, in terms of both of description and geographic location. 
 
Experts discussed prioritizing ecosystems vis a vis selecting a percentage for each one.  Chile 
does not have a validated marine ecosystems map, and this is the reason why the approach is the 
prioritization of certain ecosystems with unique characteristics.  This approach is not exhaustive 
regarding representation, but aims at indicating ecosystems that require urgent attention. 
 

4.4. Conservation Goals  
 
Key ecological attributes were evaluated based on three variables (status, vulnerability and 
geographic representation) using a categorical scale (very good, good, fair and poor).  These were 
translated to a numeric scale using conversion tables listed in Annex 7.3. Distribution maps for 
most objects are shown in Annex 7.4. 
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The following graph shows 33 conservation objects-ecoregions with calculated percentage goals.  
Goal indicates the average percentage of protection that attributes require for the object to be 
considered viable.  Attribute-specific goals were also calculated but not shown here. 
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Figure 2. Conservation goals calculated for each conservation object.  

 
Four objects require a goal of more than 80% (Cold water corals, Southern right whale, Chilean 
dolphin and blue whale).  They share a poor conservation status, high vulnerability and limited 
distribution. 
 
Fifteen objects require goals between 55 and 80%.  In the case of otters, these results are 
explained by a poor conservation status and high vulnerability combined with a wide distribution.  
Reproduction and nursery areas results are explained by a fair conservation status and fair 
vulnerability combined with limited distribution. 
 
Eight objects require goals between 40 and 50%.  These objects have fair condition and 
vulnerability and wide distribution, such as the sea lion, fur seal and two species of fish.  
Macaroni and Rockhopper penguins, on the other hand, show a fair condition, low vulnerability, 
and limited colony distribution.  
 
The minimum goal recommended by the Ad Hoc Technical Expert Group in Marine and Coastal 
Protected Areas of the Convention on Biological Diversity (2004) for marine environments is 
30%.  Six objects require goals that are less than 40%.  These objects have wide distributions, 
have a fair status, and show poor to fair vulnerabilities. 
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4.5. Conservation Values and Methodological Adaptat ion  
 
Experts agree that the concept of High Conservation Value Areas can be used for marine 
environments. However, an adequate adaptation of the value concepts is important, since some of 
the values are clearly linked to forest environments. Also, experts suggested changing the term to 
“Conservation Value Areas” because the term “high” should be added when an area contain all 
the values, or at least a big proportion.. 
 
Conservation values defined for marine environments are: 
 
CV 1: Biological richness. Coastal and marine areas of global, regional or local importance 
containing high biodiversity concentrations. 

1 Marine Protected Areas 
2 Areas containing threatened species or species at risk of extinction 
3 Key areas seasonally used by migratory species (reproduction, spawning, feeding, 

recruitment, biological corridors, etc.) 
4 Areas with diverse structures and environments 

 
CV 2: Ecological representativeness. Coastal and marine areas with high ecological integrity. 

1 Areas with minimum alterations.  
2 Areas with low use intensity. 
3 Pristine areas. 

 
CV 3: Singularity, unique. Coastal and marine areas containing endemic species or unique 
ecosystems. 

1 Infrequent ecosystems (i.e., shallow cold water coral, hydrothermal vents), where the geologic or 
oceanographic conditions for their development are limited 

 
CV 4: Functionality . Coastal and marine areas providing Basic environmental services. 

1 Environmental services whose disintegration may produce a catastrophic or severe 
adverse impacts 

2 These services should always be maintained under good management schemes.  
 

CV 5: Bio-oceanographic processes. Coastal and marine areas in which biological or 
oceanographic processes occur frequently, and which are key for biodiversity maintenance. 
Examples are: 

1 Upwelling zones 
2 Areas with high primary productivity  
3 Zones of larval dispersion or retention 

 
CV 6: Utility and services. Coastal and marine areas used for covering local communities’ basic 
needs. Areas representing primary source of seafood. 
 
CV 7: Cultural . Areas encapsulating local communities and aboriginal’ cultural identity. Areas 
in which local traditions and customs are performed. 
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Along with the conservation planning approach utilized (i.e., HCVA approach), the methodology 
adaptation working group identified the need for a clear sequence of activities or conservation 
planning cycle. This “cycle” perspective reinforces the concept of systematic planning, due to it 
makes clear that sequences of activities must be iteratively repeated. Other elements identified in 
the planning process were: its must be an adaptive process because this is the only way to 
effectively deal with the uncertainty of natural systems; it must be based on the best scientific 
information available; participative, considering multiple views and knowledge (social and 
cultural values must be added to biodiversity values); holistic but rational, considering not only 
species as conservation objects, but also marine ecosystems and processes; transparent, in order 
to be a legitimated process; and, it must be based on the precautionary approach, in order to face 
the inherent high uncertainty in the marine ecosystems. Two others elements were recommended 
before the implementation phase of the planning approach: it must consider option for adaptation 
to climate change and, it must be strongly supported by human capacity building and extension 
activities. 
 
Once the discussion was made by the small working group, the proposal was presented and 
discussed at the plenary session. The finally version for the sequence of activities agreed is 
shown in Figure 3.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Sequence of activities or marine conservation planning cycle proponed by the Experts during the 
workshop. 
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The small working Group on methodological adaptation also identified the need for a Vision. 
That is, how we want to see the Southern Chile marine ecoregions. They agreed that a shared 
Vision is a key element to mobilize actors towards the right direction. After enthusiastic 
discussion at the plenary, the experts agreed the following Vision: 
 
“The marine region in Southern Chile has unique marine-coastal ecosystems that contain all 
components, are functional and representative of local biodiversity, and provide environmental goods 
and services to coastal communities and other users, ensuring the well-being of present and future 
generations”. 
 
Finally, it was agreed that this Vision should be informed to other actors (e.g., fishermen, local 
communities, aquaculture industry, truism industry, aboriginal communities, etc.) in order to build, by 
consensus, a common and definitive Vision. 
 

4.6. On the Adaptation to Climate Change 
 
Due to the lack of time, exhaustive discussions on how to identify marine and coastal high 
conservation values areas, in the context of climate change, were not made. Nevertheless, general 
criteria were proposed as follow: 
 

1) Establish flexible limits for marine protected areas, anticipating climate change driven 
changes in abundance and distribution of species. Transition zones are recommended. 

2) Prioritize protection of proven refuges to species, that is, areas that are especially resistant 
and resilient to global climate change. 

3) Ensure replicated representation of every object in at least 30% of its historical 
distribution to guarantee its viability in the face of changes and compensate for uncertain 
effects. 

4) Evaluate social vulnerability and anticipate changes, designating marine protected areas in 
critical zones and creating alternative livelihoods for local communities that will be 
affected. 
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5. Conclusions and Recommendations 
 
The marine region in Southern Chile has been prioritized by several conservation and research 
organizations due to its extreme singularity and exceptional species richness. With about 84,000 
kilometers of coastline, it contains about 1/3 of the world’s cetaceans, including a nursery area 
for blue whales, and critical feeding and reproductive habitat for globally significant marine birds 
and migratory shorebirds. It also accounts for an important proportion of national fisheries 
landings (both industrial and artisanal), and intensive aquaculture that represent a major 
proportion of commercial activities in the country. Notwithstanding, it is subject to high 
pressures from both terrestrial and marine sources. 
 
Protection of High Conservation Value Areas results in the long-term maintenance of functions 
and services provided by selected objects, as well as maintenance of healthy fisheries and marine 
environments free of sanitary threats. At the same time, the creation of a representative protection 
system is the best insurance to guarantee that environmental services are maintained in the 
context of global climate change. By protecting large areas and using the precautionary principle, 
we can help compensate for the uncertainty and social vulnerability produced by climate change. 
 
This expert workshop is one of the steps of a planning process for the marine region in Southern 
Chile that started in 2008. During its first phase, the process involves object selection (including 
species, ecosystems and processes), the evaluation of key ecological attributes, and the 
calculation of representation goals for each object.  Goals are used as inputs for an optimization 
analysis that produces a HCVA map. 
 
Thirty-five national and international experts attended the workshop.  Forty conservation objects 
were identified (27 species, seven processes and six ecosystems).  Despite of the general lack of 
adequate information, 23 of these objects (16 species, four processes and three ecosystems) were 
evaluated based on their key ecological attributes for status, vulnerability and distribution.  Goals 
were calculated for those objects, ranging from 37% to 100% for objects with extremely 
degraded conditions in relation to historical abundances and distributions, very vulnerable to both 
current and future threats and human activities, and have a limited current distribution both 
because of local extinctions and low abundances. 
 
Distribution and abundance maps for most objects were produced based on information made 
available during the workshop (shown in Annex 7.4). These maps will be used as an input for the 
optimization analysis that will generate potential HCVAs. 
 
The expert panel proposed a vision for the area. This will be refined in subsequent workshops in 
order to incorporate other stakeholders’ visions: 
 

“The marine region in Southern Chile has unique marine-coastal 
ecosystems that contain all components, are functional and representative 
of local biodiversity, and provide environmental goods and services to 
coastal communities and other users, ensuring the well-being of present 
and future generations.”  
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The HCVA methodology was adapted to marine environments, generating the following marine 
conservation values: 
  

CV 1: Biological richness. Coastal and marine areas of global, regional or local importance 
containing high biodiversity concentrations. 

CV 2: Ecological representativeness. Coastal and marine areas with high ecological integrity. 
CV 3: Singularity, unique. Coastal and marine areas containing endemic species or unique 

ecosystems. 
CV 4: Functionality. Coastal and marine areas providing Basic environmental services. 
CV 5: Bio-oceanographic processes. Coastal and marine areas in which biological or 

oceanographic processes occur frequently, and which are key for biodiversity 
maintenance.  

CV 6: Utility and services. Coastal and marine areas used for covering local communities’ 
basic needs. Areas representing primary source of seafood. 

CV 7: Cultural. Areas encapsulating local communities and aboriginal’ cultural identity. 
Areas in which local traditions and customs are performed. 

 
Even though the conservation values refer to biodiversity conservation, this does not exclude use 
values by local communities and social interests, as long as they support biodiversity 
conservation or reinforce the protection of the area to maintain the social services they provide. 
 
Also, a sequence of events was agreed upon in order to produce a validated HCVA map and its 
subsequent incorporation into a marine protected area system.  Steps agreed upon are as follows: 
 

1) Update biophysical information. 
2) Incorporate new information into the optimization analysis (includes information gathered 

during the workshops and new goals). 
3) Carry out a stakeholder workshop/consultation. 
4) Incorporate socio-economic information and new optimization analysis. 
5) Generate a preliminary HCVA map for the marine zone of Southern Chile. 
6) Carry out a multi-sector workshop to design joint measures for HCVA protection. 

 
This aims at supporting the general planning processes occurring in the marine zone of Southern 
Chile, such as the Chiloé-Palena-Guaitecas planning process, salmon aquaculture planning 
process, and Regional Coastal planning processes. 
 
Finally, international experts made recommendations for dealing with global climate change, as 
follows: 
 

1 Establish flexible limits for marine protected areas, anticipating climate change driven 
changes in abundance and distribution of species.  

2 Prioritize protection of proven refuges to species, that is, areas that are especially resistant 
and resilient to global climate change. 

3 Ensure replicated representation of every object in at least 30% of its historical 
distribution to guarantee its viability in the face of changes and compensate for uncertain 
effects. 
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4 Evaluate social vulnerability and anticipate changes, designating marine protected areas in 
critical zones and creating alternative livelihoods for local communities that will be 
affected. 

 
Using all these recommendations, by means of this adapted approach and with the collaboration 
of our partners, we hope to contribute with a systematic conservation-planning model to create a 
representative, functional and robust marine protected area system in Southern Chile.  
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Annex 7.2. List of Participants 
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Participants in species group 

·1 Jorge Farías 
·2 Maritza Sepúlveda 
·3 Javier Arata 
·4 Javier Sánchez 
·5 Jorge Gibbons 
·6 Carlos Olavarría 
·7 Germán Pequeño 
·8 Jorge Ruiz 
·9 Ricardo Álvarez 
·10 Yacqueline Montecinos 

 

Participants in ecosystems group 
·1 Humberto González 
·2 Rodrigo Hucke-Gaete 
·3 Lorenzo Flores 
·4 Renato Céspedes 
·5 Álvaro Rodríguez 
·6 Alejandro Vila 
·7 Marco Antonio Retamal 
·8 Claudio Castro Silva 
·9 Rodrigo Moraga 
·10 Claudio Delgado 
·11 Aldo Farías 

 
Participants in processes group 

·1 Nelson Silva 
·2 Leonardo Castro 
·3 Renato Quiñónez 
·4 Giovanni Daneri 
·5 Silvio Pantoja 
·6 José Luis Iriarte 
·7 Fernando Acuña 
·8 Rodrigo Fuentes 
·9 Paula Moreno 
·10·10·10·10    Sandra Miethke 

Participants in methodological adaptation 
group 

·1 Emily Owen 
·2 Carlos Drews 
·3 Eliecer Cruz 
·4 Daniel Arancibia 
·5 Ken Grange 
·6 Hussein Alidina 
·7 Fernando Ghersi 
·8 Mauricio Gálvez 
·9·9·9·9    Alexia Wolodarsky 

 
 

     
 

     
 

From Leith to right (top): Carlos Drews, Mauricio Gálvez, Rodrigo Hucke, (bottom) Hussein Alidina, Aldo Farías, 
Nelson Silva. 
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From top to bottom (first column): Maritza Sepúlveda, Jorge Farías, Javier Arata, Javier Sánchez, and Carlos Drews 
during the closing session, Second column: species working group session, Juan Ladrón de Guevara during the 
closing session. Third column: methodology adaptation working group, Eliecer Cruz during the closing session. 
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International Workshop: 
CCooaassttaall   aanndd  MM aarr iinnee  HHiigghh  CCoonnsseerr vvaatt iioonn  VVaalluuee  AArr eeaass  iinn  SSoouutthheerr nn  CChhii llee  
SSaanntt iiaaggoo,,  MM aayy  66--88,,  22000099 
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Annex 7.3. Numeric scale in evaluating conservation  goals 
 
 

Categories considered in evaluating the current status or condition of each conservation object. 
 

Current status or condition Description Penalty factor 
Good or very good In the upper bound f its natural range of variation 0.10 

Acceptable Within its natural range of variation 0.50 
Bad In the lower bound of its natural range of variation 0.75 

Very bad Under its natural range of variation 1.00 
 
 

Categories considered in evaluating the vulnerability of each conservation object. 
 

Vulnerability Description Penalty factor 

Very high pressure 
The human activities exert high pressure on the 

conservation object in all or almost all their 
occurrences 

1.00 

Considerable pressure 
The human activities exert considerable pressure on 

the conservation object in the 50-90% of their 
occurrences  

0.70 

Moderate pressure The human activities partially affect the conservation 
objects in the 25-50% of their occurrences 0.35 

Low pressure 

The human activities exert some pressure on the 
conservation object, but they are not a key factor. Or 

the pressure appear in less than 20% of their  
occurrences. 

0.10 

 
Categories considered in evaluating the spatial arrangement of each conservation object. 

 
Coverage in the ecoregion Type of distribution Penalty factor 

75 – 100% Very widespread 0.10 
50 – 75% Widespread 0.20 
5 – 15% Rare 0.80 

< 5% Very rare 1.00 
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Annex 7.4. Conservation objects’ distribution maps 
 

 
SPECIES. Sites with cold water corals (Desmophyllum dianthus, Caryophyllia huinayensis, 
Tethocyathus endesa) in the X Region. Source: data provided by V. Häussermann & G. Försterra. 
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SPECIES. Sites with cold water corals (D. dianthus, C. huinayensis, T. endesa) in the XI Region. 

Source: data provided by V. Häussermann & G. Försterra. 
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SPECIES. Sites with cold water corals (D. dianthus, C. huinayensis, T. endesa) and Hydrocorals 
in the XII Region. Source: data provided by V. Häussermann & G. Försterra. 
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SPECIES. Feeding areas for Black-browed albatross, Humboldt Penguin colonies and nesting 
sites for sooty shearwater and red-legged cormorant in the X Region. Source: Frete et al. (2004); 
data provided by ONG Centro Ballena Azul; data gathered by WWF Chile.  
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SPECIES. Feeding areas for Black-browed albatross, Magellan Penguin colonies and nesting 
sites for sooty shearwater and red-legged cormorant in the XI Region. Source: Javier Arata and 
ONG Centro Ballena Azul; WWF Chile from information provided Turing the workshop. 
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SPECIES. Feeding and nesting areas for Black-browed albatross, Magellan, macaroni and 
rockhopper penguins colonies and nesting sites for sooty shearwater in the XII Region Source: 
Lawton et al. (2006); data provided by Javier Arata. 
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SPECIES.  Sighting sites for blue whale, humpback whale, Paele’s dolphin, Chilean dolphin and 
Burmeister’s porpoise in the X Region. Source: data provided by Francisco Viddi and the NGOs 
“Centro Ballena Azul” and “Conservación Marina”. 
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SPECIES. Sighting sites for blue whale, humpback whale, Paele’s dolphin, Chilean dolphin and 
Burmeister’s porpoise in the XI Region. Source: data provided by Francisco Viddi and the NGOs 
“Centro Ballena Azul” and “Conservación Marina”. 
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SPECIES. Sighting sites for blue whale, humpback whale, southern right whale, Paele’s dolphin, 
Chilean dolphin and Burmeister’s porpoise in the XII Region. Source: data provided by local 
authority of Magellan Region. 
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SPECIES. Colonies of South American fur seal and South American sea lion in the X Region. 
Source: Oliva et al. (2005). 
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SPECIES. Colonies of South American fur seal and South American sea lion in the XI Region. 
Source: Oliva et al. (2005). 
 



Marine & Coastal HCVA in Southern Chile 38 

 
SPECIES. Colonies of Southern elephant seal, South American fur seal and South American sea 
lion in the XII Region. Source: Oliva et al. (2005) and data provided by local authority of 
Magellan Region. 
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SPECIES. Sighting sites for river and sea otter in the X Region. Source: data provided by the 
NGOs “Conservación Marina” and “Centro Ballena Azul”. 
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SPECIES. Sighting sites for river and sea otter in the XI Region. Source: data provided by the 
NGOs “Conservación Marina” and “Centro Ballena Azul”. 
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SPECIES. Sighting sites for river and sea otter in the XII Region. Source: data provided by local 
authority of Magellan Region. 
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SPECIES. Distribution of fishing zones for Patagonian toothfish and cartilaginous. Source: 
Oyarzún et al. (2003); Ferrada et al. (2008); Céspedes et al. (2005). 
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SPECIES. Distribution of industrial fishing zones for hoki, southern hake, and southern blue whiting. Source: Undersecretariat for 
Fisheries, Chilean Government. 
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PROCESSES. Location of nursery areas (juveniles) for southern hake; reproductive areas of southern hake, hoki and Patagonian 
toothfish; anoxic areas, areas influenced by glacier melting; and, high productivity areas. Source: Young et al. (1995); Young et al 
(1996); Aguayo et al. (2001); Lillo et al. (2008a, b); Thomas et al. (2009); Farías (2009); WWF Chile from information provided 
during the workshop. 
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ECOSYSTEMS. Underwater canyons, fjords named and location of big basins in the Chiloense and Channels and Fjords of Southern 
Chile ecoregions. Source: WWF Chile from information provided by Experts Turing the workshop; Lillo et al. (2008a). 


