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The Chiloé Small Cetacean Project - Assessing the conservation status of endemic 

Chilean dolphins and sympatric species and promoting marine conservation and local 

capacity building in the Chiloé Archipelago, southern Chile  - Progress Report for 2009-10 

by Sonja Heinrich (with contributions by M. Fuentes;  photos M. Fuentes, S. Heinrich, R. Antunes) 

I. Overview 

This progress report summarises the main activities of the Chiloé Small Cetacean Project for 2009 

and 2010. During this period the project has been supported by the Organization for the 

Conservation of South American Aquatic Mammals - YAQU PACHA e.V., the University of St. 

Andrews (UK), the Universidad Austral de Chile, The Zoological Garden Nürnberg (Germany), the 

European Association for Aquatic Mammals - EAAM and by the World Association of Zoos and 

Aquariums - WAZA as Conservation project 07003 (branded in 2007). 

Our research efforts focus on the Chiloé Archipelago in Chile and have been ongoing since January 

2001. This project constitutes the only dedicated and methodologically consistent long-term 

monitoring project for small cetaceans in southern Chile. Results to date have provided novel and 

pivotal information on three poorly known small odontocete species – endemic Chilean dolphins 

(Cephalorhynchus eutriopa), Peale’s dolphins (Lagenorhynchus australis) and Burmeister’s 

poprpoises (Phocoena spinipinnis) (Figure 1). Until recently, all three species were classified as 

data deficient by the IUCN with very limited information available on their ecology and population 

biology, and a variety of known or potential anthropogenic threats to their survival identified (e.g. 

bycatch, habitat destruction, direct take). 

This project’s findings have contributed to the reclassification of Chilean dolphins to near-

threatened during the IUCN status review (2009), and are currently being used to determine 

conservation areas during the zoning process under the revised Regional Coastal Management 

Plans for Chiloé. Project results are in various stages of preparation for publication in scientific 

journals, have been published in journals (2010) or as scientific reports to the IWC (2006, 2008), 

have featured in book chapters (2003, 2010), technical reports (2004, 2007, 2009) and at 

conferences. One PhD (2006), two Masters (2008, 2010), three Bachelor theses (2005, 2009) and 

11 University student placements (four since 2009) have been conducted as part of the project, 

and three Master’s theses are currently ongoing. 

The Chiloé Small Cetacean Project counts with strong community involvement and has been 

managed on site by Chilean scientists (who trained in the project) since 2007. The project 

coordinator Marjorie Fuentes organises the field based-activities and internships, conducts the 

environmental education workshops in the local schools and represents the project in regional 

stakeholder meetings for tourism development and coastal zoning. She is ably assisted by Chilean 

University graduates Roke Rojas and Luis Bedriñana (among others), and collaborates closely with 

local school teachers and the regional Department for Education. Scientific advice and project 

supervision are provided by Dr Sonja Heinrich (and colleagues) from the Sea Mammal Research 

Unit (SMRU), University of St Andrews, Scotland, UK. 

II. Project aims 

The Chiloé project focuses on the following long-term goals addressed by standardized annual 

monitoring surveys and themed educational workshop:  

� To assess population status (trends in absolute abundance and survival rates, changes in 

distribution) and ranging patterns of Chilean and Peale’s dolphins, and where possible 

Burmeister’s porpoises; 



 

 2

� To determine and monitor critical habitat for each species and provide recommendations for 

appropriate habitat protection measures; 

� To identify threats to the local dolphin and porpoise populations posed by existing and 

developing anthropogenic activities and advise local authorities on appropriate mitigation 

measures; 

� To catalogue the occurrence and nearshore distribution of marine megafauna for biodiversity 

assessment, including other marine mammals and aquatic birds. 

� To promote marine conservation, sustainable marine resource use and environmental 

awareness in the local communities; 

� To facilitate capacity building by providing training in a) research methods for Chilean (and 

international) students, b) responsible wildlife viewing activities for the fledging marine tourism 

industry (e.g. code of conduct, species ID and biological background information). 

In addition to these long-term goals the project also has a range of specific objectives for each 

field season. For the 2009 and 2010 seasons these were: 

� To monitor changes in salmon farming activity following the ISA virus outbreak in 2007; 

� To conduct winter surveys in southern Chiloé to establish year-round residency of Chilean 

dolphins in core habitat identified during summer surveys;  

� To obtain and analyse context-varied acoustic recordings of all small odontocete species in the 

study areas to characterize their vocal repertoire and test acoustic species discrimination 

(prerequisite for passive acoustic monitoring). 

Chilean dolphins  

(Cephalorhynchus eutropia) 

Adult size: 1.5- 1.8m 

Range: Chile (33°-54°S) 

IUCN Status: near-threatened 

 

 

 

 

Peale’s dolphins 

(Lagenorhynchus australis) 

Adult size:  1.8 – 2.2 m 

Range: Chile (33°S) to Argentina(38°S) 

IUCN Status: data deficient 

 

 

 

 

 

Burmeister’s porpoises 

(Phocoena spinipinnis) 

Adult size: 1.7-2.0 m 

Range: Peru (5°S) to Brazil (28°S) 

IUCN Status: data deficient 

 

 

Figure 1. Characteristics of the three coastal study species 



 

 3

III. Field methods during 2009 and 2010 

Systematic sighting surveys were conducted in the southern and central Chiloé Archipel (districts 

Quellón and Dalcahue, respectively) on 87 days during austral summer/autumn (January to April) 

in 2009 and 2010. Two to four observers surveyed the nearshore waters (up to 4km from shore) 

from a 4.2m inflatable boat with a 20hp (four-stroke) outboard engine using either line transect or 

strip-transect protocols. Data on environmental conditions (e.g. depth, water clarity, salinity, 

temperature, weather and sea conditions) and anthropogenic activities (e.g. aquaculture farms, 

vessel traffic) were collected in 15-min intervals at georeferenced samplings stations (GPS position 

and landmark mapping) along the transects. When cetaceans were spotted, the observers 

recorded the same suite of environmental, location and anthropogenic variables plus information 

on species composition, group size, presence of calves, group behaviour, distance and angle to the 

animals. Depending on weather conditions and cetacean behaviour the animals were then 

approached with care to obtain photographs of their dorsal fins for individual identification using 

naturally occurring markings as well as of their body to monitor skin diseases and scarring patterns 

(camera equipment: digital SLR camera, Nikon D70,with 28-300mm zoom). When the animals 

showed consistent directional movement acoustic recordings were attempted by positioning the 

boat (with the engine turned off) in the animals’ anticipated travel path. The recording set up 

consisted of a two-element hydrophone array suspended from a float near the boat, a high-speed 

data acquisition card (with a sampling rate of 500 kHz) and a laptop computer.  

Search effort and sighting statistics for the summer/autumn field work are summarised in Table 1. 

Survey effort was similar in both years, with the southern study area surveyed completely at least 

four times (5-7 days required for complete coverage) and the central study area at least three 

times (3-4 days required for coverage) per field season.  

The 2010 field season was affected by the strong earth quake (magnitude 8.8) that hit Chile in the 

VII Region of Maule on 27 February. The earthquake was felt strongly on Chiloé some 600 km 

south of the epicentre, but luckily our study areas remained unaffected by substantial structural 

damage or the feared tsunami (initial international tsunami warning issued for entire Pacific Coast, 

but then cancelled for southern Chile). However, the severe infrastructural damage caused by the 

earth quake in a key region for Chile also affected fuel supplies and communication on Chiloé. The 

field team continued the dedicated surveys immediately after the earth quake as best as the 

logistics and authorities permitted.  

Table 1. Summary of summer/autumn survey data for 2009 and 2010. 

2009 & 2010 field data  southern Chiloé central Chiloé 

Effort 
Number of survey days 69 18 

Distance surveyed  (km) 4,552 1,171 

Chilean dolphins 

Number of groups 85 6 

Number of dolphins 455 35 

Mean group size (SE) 6.0 (0.4) 5.8 (0.6) 

Peale's dolphins 

Number of groups 58 20 

Number of dolphins 238 57 

Mean group size (SE) 4.3 (0.4) 4.6 (0.7) 

Burmeister's porpoises 

Number of groups 6 13 

Number of porpoises 14 37 

Mean group size (SE) 2.3 (0.8) 2.9 (0.8) 
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IV. Distribution and habitat partitioning 

Encounter rates varied between study species and areas (Table 1, Figure 2). Chilean dolphins were 

regularly sighted only in the southern study area (~1 dolphin for 10 km effort), with no sightings in 

the central study area in 2009, and only six sightings there in 2010 (~ 1 dolphin for 30 km effort). 

Peale’s dolphins have similar encounter rates in both study areas (~1 dolphin for 20km effort). 

From 2002 until 2007 Burmeister‘s porpoises were only seen in the central study area, but since 

then have also being recorded in the southern study area but with much lower encounter rates 

(for 2009 & 2010: ~1 porpoise for 30 km effort in central versus ~ 1 porpoise for 320km effort in 

the southern study area). Encounter rates only give a rough indication of species occurrence, and 

do not account for spatially heterogeneous distribution in survey effort, species-specific habitat 

preference and availability of this preferred habitat in each study area. Distribution and habitat 

use should be analysed in a spatial modelling framework. This approach has been applied to Chiloé 

data previously and models will be re-run with the new field data. 

Despite the extensive logistic challenges field surveys resumed immediately after the earth quake 

on 27 February 2010. The field team surveyed parts of the central study area on 28 February, and 

resumed surveys in the southern study area on 2 March. No changes in dolphin distribution or 

behaviour were evident post-earth quake (but see potential effects on other marine mammal 

species, section VIII). 

The striking pattern of habitat partitioning between the three species was evident from the raw 

data for both field seasons and is consistent with results from previous years (Figure 2). No mixed 

species groups were observed, and there was only very limited spatial overlap between Chilean 

and Peale’s dolphins despite both species’ preference for shallow waters (Figure 3) close to shore. 

In contrast to the delphinids, Burmeister’s porpoises were sighted in deeper coastal waters (Figure 

3), especially where deeper waters extended into relatively steeply reliefed ‘canyons’ between 

islands. 

As in previous years, Chilean dolphins were sighted in selected bays and channels and showed a 

marked preference for waters within 500m from shore and less than 20m water depth (95% of all 

sightings). Canales San Pedro, Guamblad and Coldita continued to be a strong hold for the local 

Chilean dolphin population in the southern study area (Quellón). Chilean dolphins were sighted 

occasionally at the entrance and eastern shore of Bahia Yaldad, but no longer seemed to use the 

inner and western part of this once important bay (i.e. sighting rates in Bahia Yaldad have declined 

markedly over the years). The reasons for this small-scale change in area use are unknown, but 

Bahia Yaldad constitutes the oldest and one of the most intensely used mussel farming area in 

Chiloé. Mussel farming might affect the dolphins’ distribution pattern with the mussel float and 

growth lines acting as physical barriers. Dolphins do not enter densely spaced mussel lines, but will 

use open passage ways between float complexes. The actively farmed surface area of Bahia Yaldad 

has varied from year to year, with some open spaces usually available between different farm 

concessions. While physical exclusion is a possible candidate cause for declined sighting rates, a 

change in the distribution of the dolphins’ prey seems a more likely causal factor. Estuarine bays 

such as Bahia Yaldad are known as nurseries for small schooling fish such as sardines, and trophic-

ecological changes caused by nutrient depletion and bio-contamination (e.g. benthic accumulation 

of faeces and benthic oxygen deprivation; Mirto et al., 2000) due to the intense mussel farming 

activities might have affected the dolphins’ primary prey in this area. Dolphin diet is unknown but 

our field observations indicate that Chilean dolphins feed on schooling sardines at nor near the 

surface. At present no data exist on fish distribution, water quality or benthic sediment 

composition of this or other mussel farms, but anecdotal observations from divers suggest that a 

several meter thick anaerobic organic sediment layer has formed below the mussel farms, while 

rocky shore and mussel-line associated marine invertebrate fauna seemed to be diverse. 
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Figure 2: Distribution of small cetacean sightings in the southern (a) and central (b) study areas 

in the Chiloé Archipelago during 2009 and 2010 summer/autumn surveys.  

Symbols: Red circles: Chilean dolphins (Ce), Yellow circles: Peale’s dolphins (La), green 

circles: Burmeister’s porpoises (Ps) 

 

Peale’s dolphins frequented shallow soft-substrate areas such as the sandy shallow banks south of 

Islas Laitec and Cailin and certain shore sections in Bahia Quellón (southern study area), or Canales 

Dalcahue and Hudson (central area). Some of these areas also featured Macrocystis kelp which is 

not very abundant around Chiloe compared to the Strait of Magellan where Peale’s dolphins are 

strongly associated with extensive kelp forests (Viddi & Lescrauwaet, 2005). 

V. Population size and general behaviour 

The field team took over 6,500 fin photographs during 2009 and 2010 which are currently being 

processed and added to the exiting photo-identification catalogue for each dolphin species. 

Burmeister’s porpoise are very difficult to photograph, and bear few individually distinctive marks. 

Several individual porpoises have been recognized by their dorsal fin shapes, but sample size is 

insufficient for statistical analysis. Both dolphin species however have a substantial proportion of 

recognizable (marked) individuals in their populations (mark rates of 40-70%), and lend 

themselves to sighting-resighting (also known as mark-recapture) analyses. Once all photographs 

have been matched we will estimate population size for each year and investigate temporal 

changes in abundance and survival rates.  

a) b) 
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Figure 3: Depth range (dots), mean depth (blue line) and 95% confidence intervals (red bars) for 

sightings of each species based on the 2009 and 2010 survey data.  

 

Chilean dolphins do not appear to be numerous anywhere throughout their extensive Chilean 

distributional range (Goodall et al., 1994; Heinrich, pers. obs.), and their patchy distribution with 

small localized populations is reflected well at Chiloé. This study has produced the only (albeit 

local) abundance estimates for Chilean dolphins to date, with the southern Chiloé population 

estimated to number 59 dolphins (95% confidence interval: 54-64) based on 2001 – 2004 survey 

data (Heinrich, 2006). Power analysis showed that it would take at least 9 years of intense 

surveying to detect a 5 % change in population size with reasonable statistical power (p> 0.9). Data 

from 2009 and 2010 provide the eighth and ninth year of good quality photo-ID data for multi-year 

abundance estimates, and new abundance estimates will be computed once the photographic 

data have been matched. Thus, long-term data sets such as this project’s are key to investigating 

trends in abundance and determining population status. 

Based on the 2009-10 surveys average group size for Chilean dolphins was six (Table 1), with few 

solitary individuals and occasional large aggregations of up to 33 dolphins sighted. Groups tended 

to be larger when feeding and chasing (i.e. herding presumed prey) than those in any other 

behavioural state. Chasing and milling (which are thought to be related to prey searching and 

feeding) were the most frequently observed behaviours (80% of all groups sighted).  

Peale’s dolphins generally occurred in slightly smaller groups (average of 4-5 dolphins, Table 1) 

than Chilean dolphins with solitary dolphins being common and aggregations of up to 20 dolphins 

observed. Groups tended to be larger when socializing than in any other behavioural state. 

Travelling was by far the most frequently observed behaviour (60% of all groups sighted) and 

usually occurred in small groups (average group size 3). 

As for Chilean dolphins, abundance estimates for Peale’s dolphins will be updated once all the 

photographic field data have been processed. Previous estimates placed Peale’s dolphins 

abundance at 78 dolphins (95% CI= 65 – 95) in southern Chiloé, and 123 Peale’s dolphins (95 % CI= 

97 - 156) in central Chiloé (Heinrich, 2006). Peale’s dolphins had much lower resighting and mark 

rates than Chilean dolphins, thus requiring the use of different, and less robust sight-resighting 

analysis for abundance estimation. Our longer-term data set should now enable us to use more 

robust, but data-hungry mark-recapture models. 
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Movement, ranging and association patterns as well as survival rates are currently being analysed 

using the long-term photographic dataset to increase precision and investigate changes from 

patterns described from smaller data sets (Heinrich, 2006; Christie, 2005; Fuentes, 2005; Ingram, 

2010). 

Newborns of all three species (clearly identifiable by their foetal folds, buoyant swimming and 

small size) were observed regularly throughout the summer. Combined with our previous data 

peak birth period for dolphins and porpoises appears to be January-February. The delphinids, 

particularly Chilean dolphins, often formed so-called nursing groups consisting of several females 

with newborns and calves. In Peale’s dolphins lone mother-newborn pairs were also observed. 

Single Burmeister’s porpoise mother-newborn pairs were sometimes accompanied by another 

adult. Groups with newborn and calves of all species were seen in the same habitat than groups 

without young, thus there were no specific nursing areas. 

VI. Year round residency and  core habitat confirmed 

Winter surveys were conducted by two observers in a subset of the southern study area on ten 

days during August/September 2010 following the same data collection protocol as during 

summer surveys. Given the prevailing inclement weather conditions in winter, the limited daylight  

periods and remoteness of the study area winter surveys focussed on protected channels and bays 

identified as core habitat for the resident population of Chilean dolphins during our summer 

surveys. We were particularly interested in confirming that Chilean dolphins used the same core 

habitat with the same individuals resident throughout the year. Ten groups with a total of 39 

Chilean dolphins (mean group size = 3.9, SD = 2.2, range 1-8) were sighted with encounters 

occurring only in the known core summer habitat (Canales Coldita, San Pedro an Guamblad). One 

group of two Peale’s dolphins was also observed in typical Peale’s summer habitat. All dolphins 

identified from dorsal fin photographs were known individuals. These findings coupled with 

incidental sightings reported from local fishermen as well as our previous observations from more 

spatially limited winter surveys in 2005 confirm that Chilean dolphins are year-round residents in 

the same selected bays and channels. Thus, protecting the core habitat identified from more 

extensive summer/autumn survey data (Figure 3) is crucial and should yield direct conservation 

benefits to the small, resident population of Chilean dolphins.  

Data are currently lacking to determine year-round residency of Peale’s dolphins or Burmeister’s 

porpoises. Our few winter sightings of Peale’s dolphins (one in 2010, one 2005, but note that 

surveys were targeted at Chilean dolphins) and credible reports by local fish farm workers (trained 

by us) of winter sightings of Burmeister’s porpoises indicate that at least some individuals of either 

species also remain in the same inshore waters that we have identified as important habitat for 

them. Thus, contrary to observations in other parts of their ranges (Goodall et al. 1995, 1997) 

individuals of all three small odontocete species seem to be resident year-round in nearshore 

waters of Chiloé. They are therefore also continually exposed to existing pressures of aquaculture 

farming, fishing and boating activities. In the absence of more detailed winter distribution data 

core areas identified from our intensive summer surveys should be used to guide spatially explicit 

conservation and management efforts (e.g. MPA delineation). 

Winter sighting surveys are very challenging logistically and physically for the survey team given 

the prevailing adverse weather and poor light conditions. Static acoustic monitoring using fixed 

hydrophones (e.g. C-Pods) could offer a more cost-effective and reliable way to monitor dolphin 

and porpoise occurrence. Species discrimination based on acoustic recordings is currently not 

possible, but is an important aim for 2011 (see also next section VII). 
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VII. Species specific sound characteristics and passive acoustic monitoring 

We have made several attempts to record and characterize the sounds produced by Chilean 

dolphins, Peale’s dolphins and Burmeister’s porpoises. Our efforts were successful in 2005 and 

2008, leading to the first ever characterisation of the acoustic repertoire of Chilean dolphins 

(Goetz et al., 2010), and of Peale’s dolphins (Rojas, 2009). Chilean dolphins produce only narrow-

band high frequency (NBHF) echolocation clicks with peak frequencies of 126 kHz. These clicks 

characteristics are typical for the genus Cephalorhynchus and have been described for the 

congeners (sister species). 

In contrast, sounds of Peale’s dolphins provided a big surprise. Unlike other members of their 

genus Lagenorhynchus Peale’s dolphins did not produce broadband clicks and tonal sounds (e.g. 

whistles), but instead also only produced NBHF clicks with the same peak frequencies as Chilean 

dolphins (Rojas, 2009). Our acoustic findings support the molecular evidence that Peale’s dolphins 

should be placed in a different genus (suggested renaming to Sagmatias) and should be grouped 

in the same subfamily (Lissodelphininae) with members of the genus Cephalorhynchus, e.g. Chilean 

dolphins, (May-Collado et al., 2007, LeDuc et al., 1999). 

Burmeister’s porpoises have proven elusive for recordings with the setup we had available to date. 

We will be trialling a new hydrophone array in 2011, with a focus of obtaining first time recordings 

of their sounds for sound characterisation. We expect Burmeister’s porpoises to produce porpoise 

family (Phocoenidae) specific NBHF echolocation clicks only. 

The occurrence of three NBHF species (Chilean dolphins, Peale’s dolphins and Burmeister’s 

porpoises) in small-scale sympatry is world-wide unique, and ecologically and evolutionary 

intriguing. It does, however, also pose some serious practical problems with using the well-

established passive acoustic detection techniques for echolocation signals as the current detectors 

cannot discriminate between the very similar clicks of NBHF species. A preliminary discrimination 

analysis found small but potentially discernible difference between Chilean and Peale’s dolphins in 

the bandwidth of their signals (Rojas, 2009). Thus, our goal for the 2011 field season is to collect 

more acoustic recordings of all three NBHF species at Chiloé and develop analytical discrimination 

routines so that passive acoustic detectors can then be employed to monitor distribution patterns 

of the three species, especially during winter. 

VIII. Monitoring diversity of marine megafauna 

The team also records the location (GPS position) and group sizes of any other marine mammal 

species encountered. The presence of large baleen whales such as blue Balaenoptera musculus), 

humpback (Megaptera novaeangliae) and sei (B. borealis) whales is well known for the open 

waters south and west of Chiloé, and is subject to dedicated study by other Chilean research 

groups. Baleen whales usually do not frequent the protected bays of our study area. In late 

February 2010 our team spotted 2 blue and 4 humpback whales south-east of Punta Chiguao and 

Isla Cailin at about 3-5km from the coast, with observations made on two days from land and by 

boat. The whales were engaged in feeding behaviour, and attracted quite a lot of attention with 

several small fishing and ferry boat operators offering ad hoc whale-watching tours from Quellón. 

These whales were not seen again close to the Chiloé coast after the earth quake. Sighting surveys 

by Chilean colleagues working on large baleen whales south of Chiloé also found less whales close 

to shore but with whales still being encountered further west towards the open ocean.  

No other cetacean species were sighted in our study areas. However, other marine mammals were 

present. South American marine otter (Lontra felina) were seen on the rocky shore or swimming 

near the coast of south-eastern Chiloé on 12 occasions during 2009 and 2010. Usually only single 

otters were spotted (except one group of 4), and most sightings were concentrated in Canales San 

Pedro and Guamblad, with a few more around Isla Coldita. Otters have never been sighted in the 
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central study area. Marine otters (locally known as chungungos) are classified as endangered by 

the IUCN, with a population stronghold on the western side of Chiloé and in the southern fjords. 

Despite legislative protection marine otters are still subject to an unknown, but potentially intense 

level of direct exploitation, as well as severe habitat destruction which has caused their near-

extinction in parts of their large distributional range. 

South American sea lions, Otaria byronia; were seen on nearly all surveys in both study areas, 

except for one week after the 2010 earth quake when none were observed at all. Most sea lion 

sightings occurred in the vicinity of salmon farms. These are exclusively adult male or juvenile 

individuals that move singly, and occasionally in groups of two to four. In previous years we also 

encountered several dead sea lions afloat at sea with clear evidence of human-induced mortality 

(e.g. shot gun wound, ropes attached). Sea lions are known to predate caged salmon at the 

ubiquitous salmon farms, and are thus treated as pest by salmon farmers. Sea lions can damage 

the cage netting and have been implicated in the unwanted release of farmed salmon into the 

wild. Sea lions are currently also being blamed for the collapse of important fish stocks 

(particularly southern hake, Merluccius cephalus, known locally as merluza austral) which have 

seriously affected the livelihood of Chilean coastal fishermen. Thus salmon farmers, fishermen and 

government authorities are currently debating a wide-spread cull of sea lions around Chiloé and 

the islands to the south-west where the major sea lion rookeries are located
1
. There is plentiful 

and convincing evidence from around the world that wide-spread indiscriminate culling is an 

ineffective, expensive and potentially devastating tool to control pinniped predation on fish prized 

by humans (e.g. Yodzis, 2001, Butler et al., 2008). Various scientific groups, including our team, are 

currently seeking further information on these proposed culls and will argue very strongly against 

such a short-sighted, ineffective and potentially devastating control measure. 

During 2009 and 2010 the field team also identified seabirds at sea (and at nesting or roosting 

sites, e.g cormorants, pelicans, gulls, terns) as well as shore birds in coastal marine habitat. In total 

at least 28 species of sea and shore birds were recorded in each year with the most frequently 

encountered species including: Magellanic penguins, four species of sea gulls, South American 

terns, four species of tubenoses (black-browed albatross, sooty shearwater, pink-footed 

shearwater, giant petrel), four species of cormorants (neotropical, Imperial, red-legged, rock), 

brown pelicans, silvery and great grebes and flying steamer ducks. 

IX. Conservation concerns and environmental impacts 

Chile takes second place (after Norway) as the-largest farmed salmon producer in the world, and 

almost all the marine phase farming is concentrated in the 10
th

 Region of Chile (with around 

253,000 tons of salmon produced annually there, 83% of total production), and within this region 

the largest concentration of farms occurs on the eastern side of the Chiloé Archipelago. All salmon 

species are all non-native to Chile with mainly Atlantic salmon (Salmo salar), and to a lesser extent 

coho and other North Pacific species (Oncorhynchus sp.) being farmed. There were 21 and 26 

officially listed salmon farm sites licensed in our southern and central study areas, respectively, 

during 2006, operated by foreign-owned or multinational enterprises. Each site officially occupied 

between three and 69 hectare (mean = 9 hectare, SD = 10.4) (SERNAPESCA fishery statistics, 

2008), and housed multiple sets of two to 20 caged pens in square-rigged and circular design. 

There was some noticeable discrepancy between licensed sites (official records) and the actual 

locations occupied by operating farms in situ (observed by our field team). 

 

                                                 
1 http://www.elciudadano.cl/2010/09/13/a-la-caza-del-lobo-marino-la-panacea-troglodita/ and 
http://www.mundoacuicola.cl/comun/?modulo=4&cat=1&view=1&idnews=2190 
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Salmon farming in Chile has a long history of health, safety, environmental contamination and 

disease issues (Soto et al., 2001; Sepúlveda et al., 2004; Buschmann et al., 2009) , with several 

issues receiving international criticism, e.g. Caligus sea lice infections, Malachite Green 

contamination
2
. In June 2007, a new environmentally and economically devastating disease 

appeared in salmon farms around Chiloé: the infection of nearly all farmed Atlantic salmon with 

the deadly ISA (Infectious Salmon Anaemia) virus. Harvesting and farming operations were 

suspended, with infected stock supposedly removed and destroyed (though unknown numbers of 

infected fish might simply have been released from the pens into the coastal waters). The ISA virus 

quickly spread south to farms in the 11
th

 Region despite quarantine measures. The collapse of this 

vastly profitable industry (third largest revenue earner for Chile!) has resulted in dramatically high 

unemployment levels and social hardship in the communities in the affected regions
3
. Our field 

observations in 2010 around southern Chiloé indicated that over 85% of all farms continue to be 

inactive (usually with all subsurface structures intact), and those showing signs of activity were 

operating at low or purely maintenance levels. Two of our team (Heinrich, Fuentes) are currently 

co-authoring a taxon-wide review on aquaculture effects and problems for the marine ecosystem 

and biodiversity in Chile together with colleagues from various Chilean Universities (envisaged for 

publication in the Journal of Marine Biological Association in 2011). 

The second largest economic activity in the area is shellfish farming, mainly for native Chilean 

mussels (e.g. Mytilis chilensis). Fourty two and 94 shellfish farms were officially listed in our 

southern and central study areas, respectively, during 2006. Each site officially occupied between 

one and 50 hectare (mean = 10 hectare, SD = 9.2) (SERNAPESCA, 2008), and farms were usually 

Chilean owned (with smaller farms owned and operated by local residents of Chiloé). Although 

shellfish farming does not cause the same problems of eutrophication and chemical contamination 

of salmon farms, they are not without problems for the environment (see section IV). In addition, 

mussels as planktonic filter feeders are subject to accumulation of  naturally occurring biotoxins  

which render them potentially unfit (lethal) for human consumption. Since 2002 so called “Red 

tides” (i.e. toxic algae blooms of the microalgae Alexandrium sp which cause paralytic shellfish 

poisoning) have occurred in the waters around Chiloé and have seriously compromised shellfish 

harvests with the worst algae blooms in 2002-2003. Red tides are known to affect marine 

mammals through bioaccumulation via the food chain in other parts of the world (e.g. Flewelling 

et al., 2005), but no directs effects on marine mammals around Chiloé have been recorded to 

date. Indirect effects via altered human exploitation practices, however, are having impacts. Given 

that the entire Chiloé economy depends on aquaculture products and production, few economic 

alternatives exist for most local residents when these major industries (employers) lay off people 

or cannot sell their harvests. At present two potential direct threats to the local small cetacean 

populations result: 1. Bycatch (incidental mortality) in coastal set nets for native fish (e.g. robalo, 

sardines) and for free-swimming farmed salmon; 2. Directed take for crab bait and/or human 

consumption.  

The latter was the major conservation threat to small cetaceans in southern Chile during the 1980s 

when large number of dolphins and seals were killed for bait in the profitable trap fisheries for 

king crabs (Lescrauwaet & Gibbons, 1994). International public pressure, protective legislation in 

Chile and cheaper bait alternatives led to the documented disappearance of directed dolphin take 

for bait in the 1990s and 2000s (Lescrauwaet & Gibbons, unpublished working paper IWC 2008). 

Naturalist observers at southern Chiloé have recently voiced concern about a dramatic increase in 

crab trapping practices around Quellón with unknown sources for bait (given that the usual offal 

from salmon farms used for bait is not available) as alternative source of income for impoverished 

aquaculture workers (J. Oyarze, pers. comm. Nov 2010). There is a substantiated fear that both 

                                                 
2 http://www.patagoniatimes.cl/content/view/220/74/ 
3 http://www.nytimes.com/2008/03/27/world/americas/27salmon.html 
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local marine mammal and bird fauna might once again have become the target for take for bait. 

This issue has been raised with the responsible local maritime authorities, and requirements for 

reporting and invigilation are envisaged to be put into place soon to ensure use of non-invasive 

sources for bait. Given the usual lack of resources for fiscalisation by the local authorities it 

remains to be seen what, if any, effective actions will be taken. Our team will be closely 

monitoring the situation during the upcoming 2011 summer field season starting in January. 

The other, potentially major, yet currently completely unquantified problem could be bycatch, i.e. 

accidental entanglement in fishing gear. Many local people have turned to and intensified their 

fishing activities in coastal waters, using both shore-anchored set nets as well as mid-water 

gillnets. We have incidental observations and reports for both study areas of entanglement 

mortalities for all three species. Given the lack of formal reporting requirements in Chile, the size 

and (in)accessibility of our study areas we have been unable to quantify or further investigate 

most reports. However, especially for Chilean dolphins with a small localized population at 

southern Chiloé human-induced mortality of one or two adult individuals per year could have 

potentially severe population level-consequences. One Master’s project by Fuentes (at the 

Universidad de Chile) is currently focussing on estimating long-term survival rates for this 

population and conducting population viability analysis. 

X. Outreach activities during 2009 and 2010 

The biggest single-most conservation threats to the marine environment are human greed and 

ignorance. Thus, successful in situ conservation programmes need to work closely with the people 

exploiting the resources and/or ecosystems under pressure. Environmental education and public 

outreach are key to address ignorance, create awareness and promote sustainable resource use. 

The Chiloé Small Cetacean Project has been working in environmental education with the local 

community of Quellón since 2003. Every year the field team conducts marine education and 

awareness weeks in different local schools and grades consisting of classes and workshops as part 

of the school curriculum, various laboratory practicals, and excursions including beach clean-up. 

The local dolphins serve as flagship and umbrella species for the marine environment to stimulate 

interest in and passion for sustainable use of the precious marine resources that the local 

communities so heavily depend upon. 

Seven different environmental education sessions, visits to local schools and beach activities were 

conducted during the field seasons of 2009 and 2010 (Table 2). Themes covered included 

biodiversity and conservation, marine resources and contamination, human and nature 

interactions- past and present, natural history and tourism studies. School activities were fully 

incorporated in the School’s teaching curriculum and involved at least three of our team members 

as well as the regular teachers. Discussion and feedback sessions and short knowledge quizzes at 

the end of each teaching unit indicated that the majority of the children thoroughly enjoyed the 

sessions and had improved their understanding and knowledge of the specific topics taught. 

Hands-on sessions in the Schools included field excursions to identify species in the wild and 

observe coastal terrestrial and intertidal ecosystems as well as laboratory session involving 

custom-stocked sea water aquaria (to display common marine invertebrate species), articulated 

marine vertebrate skeletons and complete, taxodermic specimen, as well as shells and dried 

specimen for identification and taxonomy. 
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Table 2. Summary of environmental education activities in rural schools and colleges in southern 

Chiloé during 2009 and 20010 

Date 
Teaching 

hours 

Age group 

(years) 

Number of 

students 

School/ 

Organisation 
Activities 

March 2009 10  10-12  40 Escuela Oriente 

Marine biodiviersity & 

conservation workshop, 

laboratory practical 

March 2009 10  10-12  30 
Escuela Alla 

Kintuy 

Marine biodiviersity & 

conservation workshop, 

laboratory practical 

March 2009 6  8-60  
~ 100 

(public) 

Municipalidad de 

Quellón 

Large-scale beach cleanup 

in Quellón 

March 2009 6  16-18  12 

Escuela Técnica 

Rayen Mapu 

(tourism studies) 

Presentations and 

discussion session, 

photographic exhibition 

March 2010 6  8-10  28 
Escuela Yaldad 

Rural 

theory session, laboratory 

practical, beach cleanup 

March 2010 10  10-12  65 Escuela Oriente 
Theory sessions, practical 

classes, field excursion 

April 2010 1  5  12 
Jardin Infantil 

(nursery) 

Interactive session about 

biodiversity 

 

Several small scale sessions to collect marine debris along the shores as well as one large-scale 

beach cleanup session were also conducted (Table 2). For the latter, our team was supported by 

the Regional Council, the maritime authorities, and various community interest groups. More than 

100 people including students, marines, and the general public participated in cleaning the 

principal beach of Quellón (Figure 4) with an estimated 550 kg of marine debris removed. The 

collected debris consisted of 40% plastic (mainly plastic bags, packaging material and bottles), 20% 

fishing debris (nets, ropes), 20% glass (mainly broken bottles), 13% drink cartons and cans, 7% 

other items (tires, neoprene, clothing). Currently no recycling schemes exist on Chiloé and the 

main waste disposal facilities at Quellón consist of landfills that have been subject to closure due 

to overflow. The origin of the debris, its effects in the marine environment and options for proper 

disposal and recycling were all part of the educational discussion during the activities’ debrief. 

Awareness raising and scientific communication are not only taking place on Chiloé. Some team 

members participated in the one-day Biodiversity Fair in Valdivia
4
, Chile, in November 2010 as part 

of the International Year of Biodiversity. They maintained a public stall featuring the project’s main 

aims and achievements as well as responding to questions from the general public about marine 

biodiversity of southern Chile. The project coordinator (Fuentes) presented a poster at and 

participated in the one-day workshop on Restauration of Marine and Terrestrial Environments 

organised by the Universidad de Chile in November 2009. A scientific poster entitled 

“Characteristics of echolocation clicks of sympatric Chilean and Peale’s dolphins” was presented at 

the 18
th

 Biennial Conference on the Biology of Marine Mammals, Québec City, Canada in October 

2009 (Rojas, Antunes & Heinrich). Furthermore, short articles about the Chiloé Small Cetacean 

Project and marine conservation in southern Chile were published in German newspapers
5
, based 

on an interview with the project’s principal investigator (Heinrich) in June 2010. 

                                                 
4 http://feriadelabiodiversidad.cl/?page_id=10 
5 http://www.tagesspiegel.de/wissen/millionen-lachse-gegen-150-delfine/1928780.html AND 
http://gestern.nordbayern.de/artikel.asp?art=1248033&kat=317 
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Figure 4: Two photos from the beach clean campaign in Quellón in March 2009. 

One of our team members (Christie) is currently drafting an illustrated book about the natural 

history of Chilean dolphins to raise awareness of this special, native dolphin’s existence and its 

conservation plight amongst the general Chilean public. The first book draft will be published as 

part of her Master thesis in Marine Science Communication (University of Otago, New Zealand) in 

December 2010, for which she also collected and analysed questionnaires aimed to assess 

Chileans’ knowledge of the whales and dolphins off Chile. The book will then be prepared for 

publication as educational and general interest volume in Spanish and English in 2011. 

XI. Committee work, collaborations and capacity building during 2009 and 2010 

Our team continues to participate in regional stakeholder activities and working groups. One of 

the key activities is bringing the findings of this project and the resulting scientific advice to the 

tables of the planning groups for the Coastal Management Plan for Quellón and for the MPA 

(Marine Protected Area) planning for Chiloé, Palena and Las Guaitecas organized by CONAMA (la 

Corporación Nacional del Medio Ambiente.  We participated in four meetings during 2009 and one 

detailed zoning workshop in 2010. Our proposal for conservation zones (Figure 5) was formally 

endorsed by the Universidad Austral de Chile, el Departamento de Turismo de la Municipalidad de 

Quellón, CONAMA, and the local NGO ADAMA. The next steps involve mirco-zonification (i.e. 

small-scale zoning and licensing of industrial, recreational, cultural and conservation sites and 

activities) with specific emphasis on Canales San Pedro/ Guamblad and Coldita (i.e. critical habitat 

for Chilean dolphins). This process was to be undertaken in 2010, but has been deferred until 2011 

for organizational reasons of the various stakeholder groups. Continued monitoring of cetacean 

distribution and population status are vital to provide the most up-to-date information and in the 

long-term evaluate the outcomes of the management and planning actions. 

The project has benefitted from the logistic and some institutional support of the Universidad 

Austral de Chile (mainly Facultad de Ciencias del Mar) since its inception. Our field base in 

southern Chiloé is owned and operated by the Universidad Austral, and various faculty members 

have supported and collaborated with us throughout the years. In October 2009 an important step 

to formalise this relationship was taken with the signing of an institutional agreement between 

the Universidad Austral de Chile and yaqu pacha
6
. As part of this agreement students from the 

Universidad Austral continue to undertake their professional work experience placements, 

internships and thesis work in the Chiloé project. During 2009 and 2010 four undergraduate 

students from the Universidad Austral and one from the Universidad de Valparaiso completed 6 

week placements, three more students and four people from the local village Yaldad (our field 

                                                 
6  http://noticias.uach.cl/principal.php?pag=noticia-externo&cod=15447 
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base) participated as volunteers, and one Austral student completed his thesis project (Rojas). In 

addition, three international volunteers were trained in the project (1 Germany, 1 Austria, 1 UK), 

and two visiting scientists joined our field team for several weeks (Dr Megan Tierney, University of 

Tasmania, Australia, and Dr Rob Williams, University of British Columbia, Canada). 

 

Figure 5: Critical areas and buffer habitat identified for Chilean dolphins (a) and Peale’s dolphins 

(b) in southern Chiloé based on this project’s long-term data set. The critical areas have been 

proposed as fully protected conservation zones under the southern Chiloé coastal 

management plan with the buffer zone proposed for restricted (non-invasive) use. 

 

XII. Outlook for 2011 

The field season for 2011 will begin in early January for four month. In addition to the general 

project objectives (section II) we are aiming to expand our survey area along the southern coast of 

Chiloé. This area is part of the MPA plan as well as proposed for salmon farm expansion, yet little 

biological information exists for this area.  This coastal and open water area also constitutes a 

potential movement corridor for cetaceans (and other marine mammals) to the more southerly 

archipelagos and the exposed west coast of Chiloé. We are also planning on increasing acoustic 

recording efforts and trialing a towed passive acoustic hydrophone array (collaboration with Dr 

Ricardo Antunes, University of St Andrews) as well as surveying for larger cetaceans (baleen 

whales) for a study into baleen whale foraging behaviour (by PhD student René Swift, University of 

St Andrews). 

a) b) 
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