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There are ten MPAs in central Chile (Figure 2). We briefly describe the most relevant MPAs
below. Establishing new MPAs will be challenging, due to extensive multiple uses and dense
human population in this part of the country.

Isla Grande de Atacama Multiple-use MPA (Region II)

The Isla Grande de Atacama multiple-use MPA was implemented through the GEF project
Conserving Globally Significant Biodiversity along the Chilean Coast. The MPA includes 35
km? of marine area and 97 km? of terrestrial area.1¢8 A unique characteristic of Isla Grande
de Atacama is its objective to connect marine and terrestrial ecosystem conservation. The
MPA includes over 164 subtidal species.16% Eighteen species of reef fish have been
documented, representing 80% of the total reef fish diversity of northern Chile. The MPA
also supports a diverse apex predator population: 85 species of seabirds, along with marine
otters, bottlenose dolphins, and sea lions.170

Isla Grande de Atacama is located in a permanent upwelling system. It is also an area of low
pollution. Tourism, which is currently underdeveloped, is a high priority. The region already
experiences high tourism inland: large numbers of tourists travel to the Atacama Desert. A
recent survey to assess the feasibility of scuba diving-based ecotourism activities in the
MPA identified favorable conditions, including access to the dive sites, water visibility,
maximum depth, and uniqueness of dive sites.

Isla Chafiaral Marine Reserve (Region I1I)

In 2005, SUBPESCA formalized the decree that created the Isla Chafiaral Marine Reserve,
which protects the water column, seabed, and rocky habitat within one nautical mile (1.8
km) of the Isla Chafiaral coastline. The goal of the reserve is “to conserve and protect the
marine environments of Chafiaral Island, ensuring a balance and continual provision of
biological processes through ecological management and sustainable use of biodiversity
and natural heritage.” Kelp communities dominate the intertidal and subtidal zones, and
support diverse invertebrate fauna, including important commercial species such as key-
hole limpets, sea urchins, and the gastropod loco.17t The island of Chafiaral is home to the
world’s largest colony of Humboldt penguins (7,000 pairs)172, and provides feeding habitat
for marine otters, bottlenose dolphins, and cormorants. Marine mammals also use the
reserve and surrounding area; the island is the largest sea lion rookery in Region I11.173 The
reserve also supports important reef fish communities, which have been reported as
overexploited in surrounding open access areas.!74

Isla Choros Damas Marine Reserve (Region IV)

The Isla Choros Damas Reserve was also created in 2005. The reserve protects the water
column, seabed and rocky habitat within one nautical mile off the two islets. The goal of the
reserve is identical the Chanaral Reserve above, and diving and other eco-tourism activities
are present in and around the islands. Damas Island has sandy beaches, attracting 40,000+
visitors a year. Fishing is banned in the reserve. The reserve protects a suite of marine
species, including economically important resources such as loco, key-hole limpets, sea
urchins, and algae.17s

Las Cruces, University Reserve (Region V)

The 0.1 km?2 no-take marine reserve of Las Cruces was established in 1982. The reserve is
under the administration of the Pontificia Universidad Catolica de Chile and is associated
with the research station Estacion Costera de Investigaciones Marinas. In addition to
research, the station also sponsors a variety of outreach and education projects. Las Cruces

is one of the oldest maintained no-take reserves in the world. It is the only MPA in 34
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Chile with well-documented biological baselines, long-term data, and an active monitoring
program.

Montemar, University Concession (Region V)

Montemar is a 0.2 km2 marine concession managed by the Institute of Oceanography at the
University of Valparaiso. The university’s School of Marine Sciences and Natural Resources
is headquartered at the reserve. The reserve has been under some form of protection since
1941. The reserve strives to protect the marine biodiversity representative of the
Valparaiso coast. The reserve serves as an open laboratory for students.176

Environmental Risks: Impacts And Threats
Threats and impacts to the marine ecosystems of central Chile include coastal development,
pollution, and fisheries overexploitation.

Coastal Development

A major threat to marine and coastal conservation in much of central Chile is related to
coastal habitat destruction due to urban settlement expansion and tourism development.
Urban development along the coastal zone has increased significantly during the last
decade, due to economic growth and a rise in incomes that allows increased access to
second familial homes.177 Infrastructure projects have changed coastal geomorphology.
Development activities are concentrated around the five main coastal cities in central
Chile’s coastal zone (Table 2). In addition, ~40% of the Chile’s population resides in
Santiago, only 100 km from the coast. Thus, the central coast experiences the largest
concentrations of people and associated uses compared to other regions of Chile. Main
environmental consequences include the fragmentation of beaches, coastal dunes, and
wetlands, as well as associated impacts from pollution.

Pollution

Liquid and solid waste disposal, along with industrial effluents, is a major impact on the
coastal waters of the region. Runoff from agricultural activities and soil erosion following
deforestation are prominent. As expected, pollution is associated to specific areas around
the coast, connected to development activities.

In Region V, Quintero Bay is impacted by wastewater discharge. Main sources come from
fish and shellfish processing plants, mining processing plants, power plants, oil terminals,
and sewage discharge. High levels of copper, mercury, and cadmium have been documented
in benthic sediments and invertebrate tissues (e.g., mussels).178

Region VIII, particularly in the Concepcién area, is one of the areas with severe coastal
pollution impacts. This is due to waste disposal into the Biobio River and San Vicente and
Talcahuano Bays by the steel, petrochemical, and cement industries. Main pollution sources
to the Bay of Concepcién include the fishing industry, sewage, industrial wastewater, and
runoff associated with port activity. The most common pollutants at these sites are
hydrocarbons, toxic metals!?9, detergents, sulfuric acid, lanolin, phosphates, sodium
hydroxide, pesticides, and herbicides waste. Organic pollution from the fishing industry is
also a pollution source.180

Pollutant monitoring programs have been in place, and impacts are documented.
Concentration gradients of toxic metals!8! from the textile industry and shipyard activities
increase towards areas of greatest industrial activity and areas of increased sedimentation.

The discharge of toxic metals in the region represents a risk of potential toxicity for species
35
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that inhabit the bay, and indirectly to humans through seafood consumption.182 Pollution
from industry, fisheries, and sewage has also changed subtidal sediments.183

Energy Development In Coastal Areas

In the north of the central coast (Region IV), recent protests have taken place over the
construction of thermoelectric plants. Environmental risks and impacts from power plants
vary greatly, depending on facility size, installation technology, raw material, location, and
characteristics of the surrounding social-ecological system. Issues surrounding such risks
and impacts have sparked a national debate in Chile. Three thermoelectric plants are
planned near the Isla Choros Damas and Isla Chafiaral marine reserves.184 Potential impacts
of the proposed plants have been assessed, and include ash deposits with potentially toxic
trace elements and water use that is required for plant cooling.!85 Chilean power plants use
seawater for cooling, resulting in rapid temperature and pressure changes.186 Negative
impacts on phytoplankton communities, as well reef fish and benthic species are likely.

Fisheries

The central zone of Chile sustains important industrial and artisanal fishing fleets.
Approximately 60% marine processing plants are located in the region; most focus on fresh,
frozen, and fishmeal products.18” Currently, landings are mostly from oceanic areas, south of
30°S. The majority of landings are used for fishmeal and fish-oil production, with only
around 30% used for direct human consumption, mostly as frozen exports.

4,000 A ® Artisanal

#Industrial

3,500

3,000

2,500

2,000

1,500

Landings (thousands of tonnes)

1,000
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Figure 6. Landing of small pelagics in central Chile from 1980-2010 for artisanal and
industrial fleets.

Fisher pressure on the marine resources is pivotal issue in central Chile: 15 out of the 19
major fishing resources are considered fully exploited and are closed to new registrations;
two fisheries are in recovery.188 Juvenile fish landings have become an increasingly
important issue with the industrial fleets for the hake and horse mackerel fisheries. Over

the last decade, hake landings have consisted mostly of juveniles (Table 4).18% Landings over
36
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four million tonnes were recorded in the mid 1990s; however, catches have rarely exceeded
the established quota of 1.5 million tonnes since the 1998-1998 El Nifio event.

Table 4. State of main pelagic marine resources in central Chile according to official technical
reports (Data Sources: SUBESCA 2005, 2009, 2008, 2008; adapted from Leal et al. 2010).

Resource Fishery Condition

1. The stock is not overexploited.

2. Estimated recruitment for 2008 was a record low over
the last 9 years, likely due to overfishing during the two

Anchovy years prior.

(Engraulis ringens)
3. Levels are favorable for producing annual classes that
continue to favor the stock if normal environmental
conditions are maintained.

1. The stock is far from being overexploited.

2. Decreasing levels of total and spawning biomass, with

. low recruitment in 2006 and 2007.
Common sardine

(Strangomera bentincki) 3. Parental stock remains at levels capable of producing
favorable annual classes if normal environmental
conditions are maintained and mortality levels for the
recommended fishing effort are applied.

1. The stock is at critical scenario, with recovery unlikely

over the next five years.
Chilean hake

, . 2. Total biomass is under recommended sustainable
(Merluccius gayri)

exploitations levels.
3. Population composed mainly of juveniles.

1. The stock is overexploited beyond the bounds of safe
biological limits.

2. Incomplete catch quotas in 2007 and 2008.

3. Increasing exploitation rate has surpassed the
precautionary biological reference point.

Jack mackerel
(Trachurus symmetricus)

Industrial and artisanal fishing fleets share main pelagic species, regulated by an individual
quota system. The industrial fleet currently consists of around 183 vessels, operating in
both national and international waters.190 The artisanal fleet is much larger in terms of the
number of vessels, with around 15,000 boats.191 The artisanal fleet is increasingly landing a
larger percentage of small pelagic species: since 2008, landings have been higher than
commercial fisheries along the central coast (Figure 6).

Approximately 30,000 artisanal fishers are present in central Chile, representing half of the
country’s registered artisanal fishers. Those fishers landed ~1 million tonnes of marine
resources in 2010, 60% of the nation’s artisanal catch.192 Artisanal fishing in central Chile
takes two main forms: boats with crews land small pelagic species, while individual fishers,
working from small boats or through intertidal gathering, land mollusks and algae. This
division results in heterogeneous income streams, as well as challenges in equitable
government support programs for artisanal fishers.193

Irrespective of target species, artisanal fishers are organized by geography and are officially
designated by caletas. These are stretches of coast above the high tide mark that are granted
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as concessions by the government, and include a suite of use rights (e.g., access, landing,
permission to build support building, etc.).19¢ There are 453 caletas in central Chile.195

Within the artisanal sector, a subset is composed of benthic small-scale fishers. Due to the
social and economic importance of this subsector, the government has invested in achieving
sustainable exploitation of benthic fisheries.19¢ A specific component of the FAL explicitly
reformed the management of benthic resources through the assignment of TURFs
registered by caletas. Central Chile was the first place where TURFs were established;
currently there are more than 400 TURFs in the region. Most of them target the gastropod
loco; however, some 40 species are exploited within TURFs (Table 5).In 2010, TURF
landings in central Chile (10,000 tonnes) represented 61% of national TURF landings.
Macroalgae, harvested from Region IV, made up 64% of those landings.197

Table 5. Benthic species included in TURF management plans along the Chilean coast.

ALGAE CEPHALOPODS

Chasca (Gelidium sp.) Pulpo (Enteroctopus megalocyathus)
Chicorea de mar (Chondracanthus chamissoi) Pulpo (Octupus mimus)

Cochayuyo (Durvillaea antartica) CRUSTACEANS

Huiro flotador (Macrocystis integrifolia) Jaiba mora (Homalaspis plana)

Huiro negro (Lessonia nigrescens) Jaiba peluda (Cancer setosus)

Huiro palo (Lessonia trabeculata) Jaiba reina (Cancer coronatus)

Luga (Mazzaella laminarioides) Picoroco (Austromegabalanus psittacus)
Luga negra (Sarcothalia crispata) ECHINODERMS

Luga roja (Gigartina skottsbergir) Erizo (Loxechinus albus)

Pelillo (Gracialaria chilensis)

Picuyo (Odontocymbiola magallanica)
BIVALVES

Almeja (Protothaca thaca)

Almeja (Venus antiqua)

Cholga (Aulacomya ater)

Chorito (Mytilus chilensis)

Choro zapato (Choromytilus chorus)
Culengue (Gari solida)

Disco (Semele solida)

Macha (Mesodesma donacium)
Navajuela (Tagelus dombeii)

Ostion del norte (Argopecten purpuratus)
Taca (Mulinia sp.)

Taquilla (Mulinia edulis)

Chile is an important supplier of brown seaweeds, representing 10% of global market. The
majority of harvesting takes place in Regions IIl and IV. Four species of brown algae are
commercially collected: Lessonia trabeculata, L. nigrescens, Macrocystis pyrifera, and M.
integrifolia. Since 2000, demand has increased dramatically, partially driven by abalone
aquaculture. Annual kelp landings have increased from around 40,000 tonnes in the early
1980s to 250,000 tonnes in recent years. Impacts from kelp harvesting are likely, since the

38
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entire plant is targeted.198 A recent kelp assessment in MPAs documented that 60% of the
sites sampled showed signs of kelp overharvesting and declines in associated species.199

Areas de Manejo y Explotacion de Recursos Bentonicos (i.e.,, TURFs) have been relatively
successful in sustainably managing some artisanal benthic fisheries and incentivizing local
governance. However, new challenges associated to the strong markets for algal resources
might put elements of the system at risk in certain cases. Recent research on the human
dimensions of TURFs suggests the need for fishers to have more liberty to manage for
multiple ecosystem services, such as tourism and biodiversity.200

What Is Happening Now: Institutions And Programs

Universities and NGOs have active marine and coastal conservation programs in central
Chile. In general, activities have focused on MPA planning and policy, fisheries management
and policy, and the management of TURFs and other artisanal fishing activities.

Federacion de Pescadores de Navidad

New initiatives are taking place along the central coast where artisanal fisher unions are
applying for or creating marine protected areas within their TURFs. In Navidad (Region VI),
the Federacién de Pescadores de Navidad and the Navidad Local Council jointly established
a community-based marine sanctuary, which is located amongst TURFs under the
management of artisanal fishers. The sanctuary is innovative because it links TURFs with
protected areas to achieve sustainability through the engagement of local fishers. The
initiative was built upon the efforts of local council officials, fishers, and academics, all
operating at different scales with the common objective of achieving sound governance for a
local marine ecosystem.

There is increasing interest for joint fisher-municipality marine conservation areas from
mayors, local councilors, and communities. The Navidad experience, in which municipalities
have engaged in marine biodiversity conservation with the support of artisanal fishers, has
triggered interest and support from other municipalities in Chile. In January 2011, eight
municipality mayors and fishing leaders formed the Alianza de Municipios Costeros por el
Desarollo Sostenible, whose goals are to
* exercise the right to be recognized as resource managers and active participants in
public policy and spatial planning;
* develop action plans with the objective of rationally using ecosystem services, while
integrating social, economic, and cultural aspects;
* consider the protection of local biodiversity as the ethical basis and foundation for
development;
* communicate and share experiences in marine biodiversity conservation and
management with other councils, NGOs, fishers, civil society, state institutions, and
businesses.

The alliance is expanding and is open to any coastal municipalities and fisher unions
wishing to participate. The initiative may help drive legislation to acknowledge “bottom-up”
marine protected areas as part of a national system of protected areas.

Fundacién Biomar
In Region III, Fundacién Biomar is working with artisanal fishers and local municipalities
within the Isla Grande de Atacama MPA. They are focused on the kelp harvesting.
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Greenpeace

Greenpeace is working in Chile with its international Ocean Campaign, which started in
2008. In Chile, their main priorities are science-binding fisheries regulations, stronger
fisheries observer programs, stronger bycatch regulations, and advocating for fulfillment of
the Convention on Biological Diversity commitments.201 It is leading a campaign Rebelion
Marina that is advocating science-based fisheries management and the removal of political
interference from the National Fisheries Council. Greenpeace is also focused on bottom
trawling, advocating for spatial closures in certain areas within the Economic Exclusive
Zone.

Grupo de Proteccion Fundo Nonguén

The marine environment around Isla Mocha in Region VIII has been prioritized within the
region’s biodiversity strategy. The local organization Grupo de Proteccién Fundo Nonguén
recently received funding to conduct a bird species assessment on the island, with the
objective of contributing to a biodiversity conservation strategy of the Biobio region.
Anecdotal evidence suggests that seabird bycatch around Isla Mocha is substantial.202
Marine conservation and planning of Isla Mocha is in its infancy, and engaging artisanal
fishers will be critical; they administer six TURFs on the island for the harvests of loco and
sea urchins.

Indigenous Coastal Rights

Since 2009, a new self-governance policy is underway that attempts to grant user rights to
first nation coastal communities. The initiative originated from the first nations Lafquenche
and Huiche (mainly from Regions IX -X), and has the support of the Undersecretary of
Planning and SUBPESCA. Use rights can be granted depending on the importance of specific
coastal areas for cultural purposes and established management plans. Cultural purposes
include fishery, religious, recreational, and medicinal uses. To date, no customary use areas
have been declared, but there are several applications in process (Regions VIII- IX).

Oceana

Oceana is an international organization that focuses on ocean conservation and the
protection of marine ecosystems. Its campaign approach combines scientific, legal and
economic arguments to advocate for solutions. Oceana played a leading in role in
establishing the MPA around Sala y Gémez Island. In October 2010, Chile’s President
Sebastian Pifiera announced the creation of the Sala y Gémez Marine Park, a no-take marine
reserve of 150,000 km2 around the island.

Local organizations, with the support of Oceana, are proposing a multiple-use MPA near the
border of Region IIl and IV. The proposed area, La Higuera - Isla Chafiaral, would cover 294
km of coastline and 3,445 km? in total area. It is a high priority site in central Chile with
respect to marine biodiversity and scenic beauty. The area is home to 187 species of benthic
algae and invertebrates, 122 bird species, 21 marine mammal species, and 68 fish species.
Many of these species are listed under IUCN criteria.203 The species in the area are also
important from a resource perspective for artisanal fishing communities. Current threats to
the area are proposed thermoelectric power plants and industrial trawler fleet intrusions
within artisanal exclusive zone.

Pontificia Universidad Catdlica de Chile

Researchers at Pontificia Universidad Catélica de Chile have been running a long-standing
interdisciplinary program focused on the ecological and social dynamics of TURFs.
Comparisons of subtidal biodiversity and community structure between open-access areas
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and well-enforced TURFs have been assessed.204 Those areas differ from a number of
perspectives. In general, benthic species richness is greater inside TURFs compared to open
access areas. Reef fish diversity is also higher in TURFs, despite that management policies
do not explicitly include reef fish.

The Marine Conservation Center is a new initiative (2011), which has been financed with a
grant from Iniciativa Cientifica Milenio to marine scientists based at the Pontificia
Universidad Catoélica de Chile and Estacion Costera de Investigaciones Marinas. 205 The
Center was created to make advances towards understanding the processes affecting
coastal biodiversity over large spatial scales, taking into account the heterogeneity in
coastal oceanography, management practices, and social landscape. The Center will propose
alternative conservation and management plans for central Chile.

Sindicato de Pescadores de Chaihuin

Under an agreement between the Chaihuin Fishermen's Union, the NGO Conservacién
Marina, and The Nature Conservancy, the Chaihuin fishers have agreed to set aside a
portion of the their TURFs, along the Valdivian coast, for marine protection. The alliance for
the restoration and protection of the colmillos de Chaihuin was established in June 2011. [ts
goals include the recovery of marine biodiversity within TURFs, which have recently
decreased in productivity. Los colmillos de Chaihuin is a high biodiversity area for marine
invertebrates, with kelp forests and scenic beauty that make it attractive for the
development of marine ecotourism. The current objectives are to implement a pilot project
that links sustainable use and conservation, along with promoting and developing applied
scientific research to improve resource management and diversify economic revenue
streams by including marine ecotourism.

The Nature Conservancy

The Nature Conservancy has been working in Chile since 1997. The majority of their work
in Chile has been terrestrial focused. In addition, TNC has been spending resources toward
establishing a legal framework for conservation easements in Chile. Recently, TNC has
established a marine program, and they are currently focused in Valdivia where they are
working to establish a program adjacent to their existing Valdivia Coastal Reserve (see
above).In 2003, TNC acquired the Valdivia Coastal Reserve (600 km2) to protect a portion
of the world’s second largest temperate rainforest.

The goal of TNC’s emerging marine program is to promote a mixed management approach
in the coastal areas of the Valdivia Coastal Reserve. They are establishing Valdivia Seascape,
a program where terrestrial and marine conservation is integrated, and local institutions
participate in governance and conservation activities.206

Universidad de Vifia del Mar

Punta Curaumilla, south of Valparaiso, has been proposed as a marine protected area. In
2008, CONAMA sponsored the effort Punta Curaumilla—Protected Coastal Marine Area,
which was led by Universdidad de Vifia del Mar. Researchers conducted a marine survey
and assessed human perceptions of the proposed protected area. The assessment
documented high marine mammal activity, as well as 95 species of birds. Since the
assessment, a formal application for the protected area has not been submitted.

41
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NORTH: REGIONS XV-II

Environmental Assets

The north coastal zone is part of the Humboldtian ecoregion, and one of the world’s most
productive marine ecosystems. It is a high priority region for conservation.207 In contrast to
the central and southern regions of Chile, permanent upwelling conditions sustain high,
year-round primary productivity in northern Chile. The narrow continental shelf and the
cold waters of the Humboldt Current harbor massive fish populations; those fish stocks feed
seabird and marine mammal populations that aggregate along the abundant narrow
beaches and the northern rocky points. Chile’s northern region harbors large colonies of
marine predator populations, including tens of thousands of fur seals, sea lions, penguins,
and other seabirds.

There are two MPAs in the northern region (Figure 2).

Humedal Desembocadura Rio Lluta (Region XV)

The 3 km?2 coastal reserve is located at the mouth of the Lluta River, just 13 km from the
Chile-Peru border. The nature sanctuary includes sandy beaches, lagoons, river habitat, and
wetlands. Bird diversity, 141 recorded species, is the main conservation target.

La Rinconada Marine Reserve (Region I1)

Located in the Bay of Antofagasta, La Rinconada (3 km?2) was Chile’s first marine reserve,
legally decreed in 1997. The reserve is currently managed by SERNAPESCA. The reserve’s
primary focus is scallop208, with the objective being to “protect, maintain and sustainably
use a natural bivalve bank.”

Environmental Risks: Impacts And Threats
In northern Chile, there are two main anthropogenic activities that impact and threaten
coastal-marine ecosystems: fisheries overexploitation and impacts from mining activities.

Mining Impacts

Runoff associated with mining tailings has a long history in northern Chile. While most
Chilean mines dispose tailings into tailing ponds, there are some important historical
exceptions. The Potrerillos and El Savador copper mines deposited untreated tailings
directly into the Salado River and the Chanaral coast for decades. Those activities
fundamentally altered the geomorphology and chemistry of the area, and affected local
biotic communities.20% The mining impacts of Chanaral Bay were some of the largest
documented worldwide. A social movement emerged in the early 2000s around the mining
problems associated in Chafiaral and the surrounding area.

The Potrerillos and El Savador copper mines dumped 150 million tonnes of tailings into
Chanaral Bay between 1938 and 1974.210 This created an artificial beach over 5 km long,
with a depth of 9 m or more in some places. At a second nearby dumping site, 130 million
tonnes of tailings were deposited between 1975-1989, creating a similar environment. In
1990, after court action, a tailings settlement dam was constructed inland. Since then, only
“clear water” tailings have been delivered to the coast with a legal maximum concentration
of 2,000 pg Copper per liter.211

Various studies have documented complete biological sterility of the sandy beach
macrofauna at the two major discharge areas.212 Diversity and density of meiofauna was
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heavily depressed, and negatively correlated with copper concentrations in seawater and
pore water.213 Increases in copper concentrations in coastal seawater have been
accompanied by a decrease in biodiversity, with loss of macroalgae and invertebrates, and
the establishment of simplified communities dominated by the opportunistic algae.z14
Restoration of the intertidal areas through restocking of impacted areas with intertidal
kelp215 has had some success, but the endeavor is a long-term and intensive effort.

Due to improved regulations, which include maximum allowable limits for mining tailings
and binding monitoring agreements, mine impacts are currently less of a risk to marine
ecosystems. A series of laws have passed that regulate all types of mining discharges to
marine and inland water.216

Fisheries

Fisheries impacts are the main anthropogenic influence to marine ecosystems in the
northern Chile. Northern Chile and southern Peru are some of the most productive fishing
grounds in the world. Pelagic fisheries make up the majority of landings, particularly
anchovy, sardine, jack mackerel, and horse mackerel. Humboldt squid is also an increasingly
important fishery in the region. Several fish stocks are shared between Chile and Peru.
Anchovy, which represents the majority of fishery landings in the region, consists of two
recognized stocks: north-central Peru and a shared stock between Chile and Peru. The
former is three times more productive than the latter, with landings from the shared stock
rarely exceeding 2 mmt annually. The Peruvian industrial fishing fleet is much larger than in
Chile. The entire anchovy catch (99%) goes to fishmeal and fish-oil production for
aquaculture and livestock activities.217

3,000 T ® Artisanal

#Industrial

2,500

2,000

1,500

1,000

Landings (thousands of tonnes)

500

0

1980 1985 1990 1995 2000 2005 2010

Figure 7. Landing of anchovy in northern Chile from 1980-2010 for artisanal and industrial
fleets.

In 2010, total fisheries landing in northern Chile was 950,000 tonnes; the artisanal fleet
landed 37% of the catch (350,000 tonnes). That same year, 70% of national anchovy and

39% of jack mackerel landings came from northern Chile. Both industrial and artisanal 43
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fishers target anchovy: industrial landings have declined since the mid-1990s, while
artisanal landings have increased slightly (Figure 7). An additional major fishery in the
north is the harvesting of algal resources, accounting for 18% of the total landings in the
region.

Some estimates suggest that >95% of the Chile’s main marine fishing resources have
uncertain stock assessments or are overexploited.z18 According to official reports, jack
mackerel and hake are the most overexploited (Table 6). Overexploitation has purported
direct and indirect ecosystem effects, including impacts on threatened species, such as
Humboldt penguins, pelicans, fur seals, sea lions, and sea otters.

Table 6. State of main pelagic marine resources in northern Chile according to official
technical reports (Data Sources: SUBESCA 2005, 2009, 2008, 2008; adapted from Leal et al.

2010).
Resource Fishery Condition
1. The stock is far from being overexploited.
Anchovy 2. Surplus production shows significant strengthening.

(Engraulis ringens) 3. Spawning biomass per recruit: F66%. Biological reference

point: F60%.

1. The stock is at critical scenario, with recovery unlikely over

the next five years.
Chilean hake

) . 2. Total biomass is under recommended sustainable
(Merluccius gayi)

exploitations levels.
3. Population composed mainly of juveniles.

1. The stock is overexploited beyond the bounds of safe
biological limits.

Jack mackerel ) 2. Incomplete catch quotas in 2007 and 2008.
(Trachurus symmetricus)

3. Increasing exploitation rate has surpassed the precautionary
biological reference point.

Northern Chile TURFs account for ~16% of the national TURF landings. Over half of the
landings from the north are algal resources. Due to high market prices for kelp, fishers
inside TURFs appears willing to risk reductions in substrate for benthic invertebrates for
high volume kelp harvests.219

What Is Happening Now: Institutions And Programs

GEF-Humboldt

The project Towards Ecosystem Management of the Humboldt Current Large Marine
Ecosystem was recently approved by the GEF. The project is a bi-national effort funded
through GEF’s International Waters and Biodiversity Program. The UNDP is the GEF
implementing agency, and the executing agencies are IFOP (Chile) and Instituto del Mar del
Perd (IMARPE). The institutional arrangements of the project include a Steering Committee,
two National Committees, and one Regional Project Coordination Unit. On behalf of Chile,
the Steering Committee includes representatives of IFOP, MMA, SERNANPESCA, SUBPESCA
and the Ministry of Foreign Affairs. All decisions are made on a consensual basis. The
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project is based in Lima, Peru with the United Nations Office for Project Services serving as
the regional coordinator.

The rationale behind of the project is the urgent need to initiate proactive measures to
prevent further degradation and overexploitation of the coastal and marine environments
of the Humboldt Current ecosystem. Main project objectives include providing for long-term
ecosystem resilience, and advancement towards ecosystem-based management. Specific
components of the project include,?20

* Formulating a strategic long-term planning framework for the identification and
prioritization of actions needed to preserve and maintain Humboldt Current Marine
Ecosystem benefits and services through endorsement of a strategic action plan.

* Implementation of a number of in-situ interventions (pilots) that validate
differentiated management approaches and targeted responses.

* Priority interventions for effective multi-disciplinary management delivered by
developing coordinated fisheries management collaboration experiences, specific
MPA management tools and legislation, and common MPA management strategies
for up-scaling lessons from the pilots.

* Link the strategic instruments developed and the tools for upscaling and advancing
the priority interventions for implementing the strategic planning frameworks by
both public and private sectors, including through advancement of market based
mechanisms.

CONCLUSION

Across the government, NGO, and academic sectors, coastal-marine conservation is a
national concern in Chile. Within the government, this is evident by the ambitious marine
targets within their National Biodiversity Strategy, the recent establishment of three
multiple-use MPAs, and a focus on marine conservation in bilateral agreements, such as the
recent Chile-California MOU. Environmental NGO activity is heavily focused on marine
conservation, particularly in the central and southern regions of the country. Less research
and conservation activity is present in the far north of Chile; however, this should change
swiftly with the implementation of the recent bi-national GEF project focused on the
Humboldt Current. Marine conservation activities enjoy the support of a strong network of
academic researchers focused on a variety of disciplines connected to the marine
environment and sustainability. Capacity is high, inside and outside the government, to
design and implement a network of coastal-marine conservation initiatives.

Many coastal-marine conservation programs are focused on marine spatial planning and
the formal establishment of marine protected areas. Multiple programs and proposals are
underway for new MPAs throughout the country. Despite the recent success in establishing
new MPAs, current environmental reform will present challenges to new MPAs in certain
areas of the country, particularly in central Chile where conflicts with economic activity and
special interests are likely. Artisanal fishers and landings have been increasing, and certain
types of MPAs are certain to be in conflict with this important economic sector. Marine
zoning and MPA establishment in southern Chile is likely to be critical in mitigating the
potential impacts of salmon aquaculture expansion into Region XII. Financing and active
management of MPAs will continue to be a challenge, particularly in remote areas.

There is increasing recognition that MPAs, particularly no-take MPAs, are not the single
solution to successful coastal-marine conservation in Chile. Rather, a mix of local,

Innovative. Self Sustaining. Economically |




=5 e =3 Tt iy T TNE

" ADVANGED CONSERVATION STRATEGIES

community-based management units and protected areas is the most strategic approach.
Marine conservation strategies are starting to integrate socioeconomics and participatory
processes into the biophysical planning that has historically taken precedent in Chile.
Established policies in Chile, such as Areas de Manejo y Explotacién de Recursos Benténicos,
align with a conservation strategy that includes community-based management units.
Emerging conservation activities centered on municipalities, artisanal fishers, and TURFs
are examples of this, and will provide insights into a mixed model of coastal-marine
conservation.

While capacity is high in Chile for coastal-marine conservation, financing and high-level
political support is less certain. The resources, policies, and priorities that result from the
revision of the Fisheries and Aquaculture Law and the pending Biodiversity Law will greatly
influence the socio-political landscape for coastal-marine conservation, and will
subsequently drive strategies. The NGO sector is suffering from reduced funding, and
current philanthropic opportunities in Chile are limited. There are signs that this is slowly
changing as the Chilean private sector, largely based on natural resources, begins to pay
attention to environmental risk and embrace a role in environmental responsibility and
stewardship. The government and NGOs are exploring sustainable financing strategies for
biodiversity conservation, looking to move away from a single government revenue model
to one that is capitalized by multiple revenue streams, including the private sector and
market-based mechanisms. In the meantime, financing will be critical for successful coastal-
marine conservation initiatives, as will strategies that acknowledge the resource limitations
of agencies and other stakeholders with respect to desired outcomes.
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Interview List

* Michael Akaster, Regional Project Coordinator Chile-Peru, GEF

* Cristobal Barros, Executive Secretary, Consejo Chile-California, Ministry of Foreign
Affairs

¢ Max Biello, PEW Environmental Trusts

* Alejandro Buschmann Rubio, Universidad de Los Lagos

* Andrés Camano, Gerente Corporativo Medio Ambiente Seguridad y Salud, Arauco

* Eduardo Thomson, Direccion Regional de Magallanes y Antartica Chilena, CORFO

* Juan Carlos Cardenas, Ecoceanos

* Rafeal Asenjo, Project Coordinator, GEF

* Juan Carlos Castilla, Pontificia Universidad Catdlica de Chile

* Felipe Custer, Insiderse

* Roberto de Andrade, Fundacién Biomar

* Daniela Droguett, Wildlife Conservation Society

* Juan Manuel Estrada, Centro de Investigacion Marine Quintay, Universidad Andres Bello

e Miriam Fernandez, Pontificia Universidad Catélica de Chile

¢ Giuliana Furci, Oceana

e Mauricio Galvez, WWF Chile

* Ximena George-Nascimento, GEF Focal Point, Ministerio del Medio Ambiente

* John Gold, Regents Professor, Texas A&M

e Andrés Gomez-Lobo, Universidad de Chile

* Fernando Ghersi, The Nature Conservancy

e Alistair Graham, World Wildlife Fund for Nature

* Vreni Hiussermann, Fundacién Huinay

* Peter Hodum, Oikonos

* Samuel Leiva, Greenpeace

¢ Flavia Liberona, Terram

* Sergio Navarrete, Pontificia Universidad Catdlica de Chile

* Layla Osman, The Nature Conservancy

* Cristian Pérez, Universidad de Desarrollo and Juan Fernandez SOStenible

* Emily Piersan, Fulbright Commission

* Rodrigo Polanco, Latin American Outreach Consultant, Marine Stewardship Council

e Beatriz Ramirez Miranda, Ministerio del Medio Ambiente

* Carmen Revenga, Fisheries Strategy Lead, The Nature Conservancy

* Alfredo Sfeir, Shellcatch

* Barbara Saavedra, Chile Director, Wildlife Conservation Society

* Leonel Sierralta Jara, Ministerio del Medio Ambiente

* Miguel Stuzin, Ministerio del Medio Ambiente

¢ Claudia Silva, Executive Director, CODEFF

* Doris Soto, Aquaculture Management and Conservation Service, FAO

* Carlos Valladares Marangunic, Whalesound

¢ Katherina Varas, Ministerio del Medio Ambiente

* Jaime Rovira, Ministerio del Medio Ambiente
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2 A number of applied research and conservation programs are underway and proposed for many of
Chile’s oceanic islands, including a number of MPA proposals.

3 Instituto Nacional de Estadistica, Chile
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5 World Bank, 2011.

6 OECD, 2009
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southern sea lions (Otaria flavescens).

18 Chatwin, 2007

19 Lessonia nigrescens, L. trabeculata, Macrocystis integrifolia, M. pyrifera and Durvillaea antarctica.
20 Muricid snail (Concholepas concholepas), seastars (Meyenaster gelatinosus, Stichaster striatus,
Heliaster helianthus and Luidia magellanica), intermediate-size coastal fishes (Cheilodactylus
variegatus, Semicossyphus maculates and Pinguipes chilensis). See Vasquez et al., 2006; Graham et al.,
2007
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22 Sullivan Sealy & Bustmante, 1999
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24 Sullivan Sealy & Bustmante, 1999

25 Fernandez et al., 2000; Foro para la Conservacion del Mar Patagénico y Areas de Influencia, 2008
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Brazil. Foro para la Conservacién del Mar Patagénico y Areas de Influencia, 2008

27 Espinosa et al., 2000
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marine biodiversity conservation and water resource management plans, including Law N 2.222
(1978), Ley de Navegacion; Law N. 18.362 (1984), Del Establecimiento del Sistema Nacional de Areas
Silvestres Protegidas del Estado; Law N. 18.892 (1991), Ley de Pesca y Acuicultura; and Law N. 19.300
(1994), Ley de Bases del Medio Ambiente.
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36 Gelcich et al., 2009

37 Castilla, 2008
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39 Based on interviews listed at the end this report.

40 The Native Forests Law remained in congress for 15 years before being passed in 2007.
41 M. Biello, personal communication.

42 Production and export statistics are from OECD, 2009.
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451992 landings: 5.97 mmt. 2006 landings: 2.34 mmt. Castilla, 2010
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49 Fisheries can be defined as fully exploited, under development, and under recovery.

50 Castilla, 2010

51 QECD, 2009

52 Gémez-Lobo et al.,, 2011

53 QOECD, 2009

54 A. Graham, personal communication.

55 A. Graham, personal communication.

56 A. Gémez-Lobo, personal communication; S. Leiva, personal communication; M. Biello, personal
communication; Pefia-Torre, 1997.

57 M. Biello, personal communication.

58 S. Leiva, personal communication; P. Hodum, personal communication.

59 An observer program by IFOP, and supported by the Agreement for the Conservation of
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62 Castilla et al., 2007. Loco: Concholepas concholepas, key-hole limpets: Fissurella spp., red sea urchin:
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64 Gelcich et al.,, 2008

65 Urophycis floridana, Hippoglossus hippoglossus, and Scophthalmus maximus

66 The Economist recently ranked Catholic University of Chile and University of Chile the top 2nd and
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69 Lester et al., 384; Duran & Castilla, 1989; Fernandez et al., 2000; Moreno, 2001; Fernandez &
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70 F. Liberona, personal communication, C. Silva, personal communication.

71 The Nature Conservancy and Patagonia Sur, LLC have been working on legal instruments to create
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86 Castilla, 1983; Paskoff & Petiot, 1990; Vasquez et al., 1999

87]. C. Castialla, personal communication.

88 2008-2009; http://www.e-seia.cl

89 Liberona et al., 2009

90 North of Coquimbo (Region IV) and Region XII.

91 Carcamo et al.,, 2011

92 Castilla, 2010

93 Leal etal., 2010

94 Consejo Nacional de Innovacién para la Competitivad, 2006, 2008

95 Taking into account the influence of human population density, the authors performed
complementarity analyses (using the software MARXAN) to identify priority areas for the
conservation of all coastal marine vertebrate species in Chile (265 species), and evaluated
congruence among the different target groups. The distribution ranges of all species were digitized in
a geographic information system and analyses were performed on latitudinal bands of 0.5°. Results
showed that 12 latitudinal bands (~16% of all latitudinal bands) are necessary to conserve at least
one population of each species. Tognellli et al., 2005

9 Foro para la Conservacién del Mar Patagénico y Areas de Influencia, 2008

97 Haussermann & Forsterra, 2007

98 Hucke-Gaete et al.,, 2004

99 Harrison, 2011

100 Fjtzroya cupressoides

101 D. Drouguett, personal communication, J. C. Castilla, personal communication. The MAM office in
Punta Arenas has very few personnel.

10z C, Valladares, personal communication.

103 The history of the salmon aquaculture in Chile is well documented, particularly from an economic
and global competiveness perspective. For reviews, see Bjgrndal, 2001; Katz, 2006.

104 Katz, 2006

105 Bjgrndal, 2001

106 {Katz, 2006

107 {OECD, 2009 #40}

108 J, C. Cardenas, personal communication.

109 Salmo salar, Oncorhynchus kisutch, and 0. mykiss

110 For a review, see Asche etal., 2010.

111 The Economist, 2009

112 Job loss estimates are as high as 30,000. J. C. Cardenas, personal communication.

113 Asche et al., 2010; IntraFish 2009

114 The Economist, 2009

115 ], C. Cardenas, personal communication; Johnston, 2011

116 Positive Earnings Before Interest, Taxes, Depreciation and Amortization. Johnston, 2011.
117 Kilogram per smolt production is at an all time high: 4.5. Johnston, 2011

118 Johnston, 2011

119 Asche et al., 2010

120 Bjgrndal, 2001; Buschmann et al., 2009; Asche et al,, 2010

121 Katz, 2006; Asche et al., 2010

122 Murias, 2011

123 Johnston, 2011

124 Impact assessment is done by measuring dissolved oxygen levels in adjacent sediment, and
determining whether anoxic conditions exist.

125 ], C. Cardenas, personal communication, Buschmann et al., 2009

126 ], C. Cardenas, personal communication, Buschmann et al., 2009

127 Soto & Norambuena, 2004; Buschmann et al.,, 2006; Buschmann et al., 2009

50

g - e L

Innovative. Self Sustaining. Ecoribmii:aﬁfi BTN s o o o P AdvancedConservation.org



_ ADVANGED CONSERVATION

128 Byschmann et al., 2009

129 Kowalewski et al., 2011

130 ], C. Cardenas, personal communication. Asche et al., 2010. In 2003, salmon aquaculture in Chile
used ~133,800 kg of antibiotics to produce 280,481 tonnes of salmon. In the same year, Norway used
805 kg to produce 509,594 tonnes. Buschmann et al., 2009

131 Soto et al,, 2001

132 Soto et al., 2006

133 Becker et al., 2007; Soto et al., 2007b

134 QECD, 2009

135 Juan Carlos Cardenas, personal communication.

136 [t is expected 100-200 concessions will be granted this coming year. J. C. Cardenas, personal
communication.

137]. C. Cardenas, personal communication.

138 There are currently 2 SERNAPESCA staff charged with regulating salmon in the Magallenes region.
J. C. Cardenas, personal communication.

139 ], C. Cardenas, personal communication.

140 A, Buschmann, personal communication; C. Valladares, personal communication.

141 G, Furci, personal communication.

142 Johnston, 2011

143 G. Furci, personal communication; J. C. Cardenas, personal communication; J. C. Castilla, personal
communication.

144 C, Valladares, personal communication.

145 Andrew et al.,, 2002, C. Valladares, personal communication.

146 Moreno et al., 2007

147 C. Valladares, personal communication.

148 Hjussermann & Forsterra, 2006, 2007

149V, Haussermann, personal communication.

150 V. Haussermann, personal communication.

151 R. Polanco, personal communication.

152 R. Polanco, personal communication.

153 Soto et al., 2007a; Aguilar-Manjarrez et al., 2010

154 Ridler et al., 2008

155 Buschmann et al., 2009

156 A. Buschmann, personal communication; J. C. Cardenas, personal communication.

157 C. Valladares, personal communication.

158 Gifted from Goldman Sachs, with a management endowment.

159 Nothafagus spp.

160 B, Saavedra, personal communication.

161 Vila et al.,, 2010

162 Diaz & Leo6n, 2006; Leén-Mufioz et al., 2007; Sepulveda et al., 2008; Nieto et al., 2010; Tapia &
Giglio, 2010

163 Glover & Earl, 2004

164 Sullivan Sealy & Bustmante, 1999

165 In terms of overall endemism along the entire coast, Bryozoan and Ophiuroid species have a level
of 40%; Polyplacophoran species 17.3%; Isopods 51%, Bivalve species 27%; Asteroid species 20%;
and Prosobranch gastropods 52.6%.

166 Chatwin, 2007

167 Lontra felina. Global population (from Peru to southern Chile and parts of Argentina) is probably
less then 1,000 individuals. IUNC red list 2011.1.

168 The MPA includes 30 km of coastline.

169 Gaymer et al., 2008

170 Gaymer et al., 2008

171 Dominant kelps include Lessonia nigrescens and Lessonia trabeculata. Invertebrates include
crustaceans (Acanthocyclus grossimanus, Pachycheles gayi), gastropods, (Scurria Scurria, Collisella
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variabilis, Concholepas concholepas), key-hole limpets (Fissurella spp.), and the echinoderm Heliaster
Heliantus.

172 Simeone et al.,, 2003

173 Marine mammals include Fin whales (Balaenoptera physalus), Minke whales (Balaenoptera
acutorostrata), humpback whales (Megaptera novaeangliae), orcas (Orcinus orca), and pilot whales
(Globicephala melas).

174 Godoy et al., 2010

175 Species include bottlenose dolphin (Tursiops truncatus), marine otter (Lontra felina), Humboldt
Penguin (Spheniscus humboldtii) and Common Sea lion (Otaria flavescens), loco (C. concholepas), Key-
hole limpets (“Lapa’, Fissurella spp.), and sea urchins (Heliaster Heliantus) and algae (Lessonia
nigrescens, Lessonia trabeculata).

176 C, Melo, 2011 interview in El Mercurio.

177 Chatwin, 2007

178 Andrade, 1993

179 Cadmium, lead, silver, and mercury.

180 Castilla, 2001

181 Toxic metals include chrome, cobalt and cadmium, copper, lead, and zinc.

182 Ahumada, 1994 studied trace metals in benthic organisms and concluded that high levels of Zinc
and Cadmium were present.

183 Castilla, 2001

184 The thermoelectric plants are planned to be installed ~ 20 km north of the Choros-Damas and ~
40 km from Chafiaral Island Marine Reserve.

185 Reviewed by Carcamo et al., 2011.

186 Water temperatures discharged after cooling can be elevated by 6-10° C.

187 OECD, 2009

188 OECD, 2009

189 Leal et al., 2010

190 44 of which employ trawling technology.

191 2008 census: 15,254 boats.

192 SERNAPESCA, 2011.

193 Gelcich et al,, 2009; OECD, 2009

194 Gelcich et al.,, 2005

195 SERNAPESCA, 2007

196 Castilla & Defeo, 2001

197 Lessonia trabeculata and Lessonia nigrescens

198 Vasquez et al., 1999

199 Vasquez et al 2006

200 Gelcich et al., 2010

201 S, Leiva, personal communication

202 P, Hodum, personal communication.

203 Approximately 50% of bird species and marine mammals are classified as vulnerable by the I[UCN.
About 75% of the fish species in the area are relevant to marine conservation, including 18 species of
sharks.

204 Gelcich et al.,, 2008

205 M. Fernandez, personal communication; S. Navarrete, personal communication.

206 [,. Osman, personal communication.

207 Sullivan Sealy & Bustmante, 1999; Glover & Earl, 2004; Spalding et al., 2007b

208 Argopecten purpuratus

209 Castilla & Nealler, 1978; Castilla, 1983

210 Castilla & Nealler, 1978; Castilla, 1983

211 Correa et al,, 1999

212 Castilla & Nealler, 1978; Castilla, 1983; Correa et al., 1999; Lee & Correa, 2005

213 Lee & Correa, 2005

214 Jlva compressa and Scytosiphon lomentaria. Medina et al.,, 2005
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215 Lessonia nignesens
216 Specifically, the Law 18-902 grants supervision over liquid industrial waste to the

establishes requirements for all types of discharges to marine and inland waters.
217 Governments of Chile and Peru et al., 2009

218 Buschmann & Pérez, 2003

219 K. Varas, personal communication.

220 Governments of Chile and Peru et al., 2009

Superintendencia de Servicios Sanitarios. This was reaffirmed with Law 19-821 in 2002 that
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