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Most blue whale sightings from southern Chile are reported from summer and
early autumn (December through early April) from areas with open ocean condi-
tions. In the narrow Comau Fjord in June 2009, three blue whales were observed
during 23 days, and at least 14 blue whales were reported for more than five con-
secutive weeks between late April and early June 2010. In May 2012 one whale was
seen in Poyo, and in July 2012 seven to nine rorqual whales (probably blue whales)
have been observed close to the entrance of Comau Fjord at Lilihuapi Island. The
sightings were opportunistically carried out from small vessels of the Huinay Sci-
entific Field Station during regular, not whale related work trips between Horno-
piren and the station. The whales were observed to approach shore up to 100 m on
a regular base. Most whales were observed to change direction frequently while
feeding on sub-superficial prey, indicated by diving sea birds, short diving times
of whales (generally less than 5 minutes), and a relatively flat angle of descent. The
behaviour and habitat preference of the blue whales observed in the Comau Fjord
qualify the paradigm that blue whales prefer oceanic habitats and open ocean re-
gions. From the Inner Sea of Chiloé high primary production is known from sum-
mer and autumn months, while values fall abruptly in winter. High primary pro-
duction in summer is also known from Comau Fjord, however, no data are avail-
able from autumn and winter. More data are necessary concerning winter primary
production in Comau Fjord to understand the presence of baleen whales.

La mayoria de avistamientos de ballenas azules en el sur de Chile es reportada
entre verano y otofo (de diciembre hasta comienzos de abril) de areas con condi-
ciones de mar abierta. En el estrecho fiordo de Comau fueron observadas tres ba-
llenas azules durante 23 dias en junio del 2009 y al menos 14 individuos por cinco
semanas consecutivas entre abril y junio del 2010. En mayo del 2012 se avist6 a una
ballena azul en Poyo y en julio del 2012 siete a nueve rorcuales (probablemente
ballenas azules) en la entrada al fiordo Comau, en la isla Lilihuapi. Estos avista-
mientos fueron todos hechos ocasionalmente desde pequefias embarcaciones de la
Estacion Cientifica Huinay, en viajes regulares entre Hornopirén y Huinay no re-
lacionados con ballenas. Se pudo observer que las ballenas se acercaban con fre-
cuencia a la orilla hasta unos 100 m de distancia. Mientras se alimentaban debajo
dela superficie, indicado por los cortos tiempos de buceo (menos de cinco minutos),
los dngulos de acenso relativamente planos y la actividad de aves marinas en el
area, se podian notar varios cambios de direccién en los individuos. El comporta-
miento y la preferencia de habitat vistos en el fiordo de Comau contradicen a la
constatacién que ballenas azules prefieren habitats ocednicos y de mar abierta. De
la regién de golfos de Chiloé se conoce una alta producciéon primaria durante los

237



meses de verano y otofio, mientras esta cae abruptamente en invierno. En el fiordo
de Comau la produccién primaria también es elevada en verano, pero no existen
datos de otofo e invierno. Es necesario establecer datos sobre la produccién prima-
ria en los meses de invierno para entender la presencia de misticetos en el fiordo.

Giinter Forsterra (corresponding author) and Verena Haussermann, Huinay
Scientific Field Station, Casilla 462, Puerto Montt, Chile and Pontificia Universidad
Catolica de Valparaiso, Facultad de Recursos Naturales, Escuela de Ciencias del
Mar, Avda. Brasil 2950, Valparaiso, Chile; e-mail: gunter_ forsterra@yahoo.com,
v.haussermann@gmail.com

Introduction

Whaling fleets started targeting blue whales (Balaeno-
ptera musculus Linnaeus, 1758), which before had
been too fast for sailing boats, with the introduction
of steam vessels. At that time, populations of other
hitherto hunted whales were already dramatically
depleted and the newly exploited species sustained
the industry. The Antarctic blue whale Balaenoptera
musculus intermedia Burmeister, 1872 is found south
of 60°S in the summer, while the pygmy blue whale
B. m. brevicauda Ichihara, 1966 is found in more north-
erly latitudes, especially in the Indian Ocean. Some
have suggested the Chilean population is a mixture
of these two subspecies (Aguayo 1974), others that
they are an entirely separate subspecies because
length distributions are intermediate (Branch et al.
2007a). Thus, their taxonomic status is uncertain
(Branch et al. 2007b) and in discussion. Between
1926 and 1971, approx. 3000 catches were reported in
southern Chile (Aguayo-Lobo et al. 1998). Using line
transect survey and surface density models, Williams
et al. (2011) estimated the original population size
and hypothesized that the number of Chilean blue
whales was reduced to 7.2-9.5 %. Efforts to monitor
the recovering of the species after the moratorium
concentrated on northern Los Lagos region, Chiloé
Island and Corcovado Gulf (Hucke-Gaete et al. 2004,
Cabrera et al. 2005, Galletti Vernazzani et al. 2012).
Blue whale sightings in Chile peak in summer and
early autumn (December through March) (Branch et
al. 2007b), when the blue whale surveys are gener-
ally undertaken (Hucke-Gaete et al. 2004, Cabrera
et al. 2005, Viddi et al. 2010, Galletti Vernazzani et
al. 2012). These studies led to the conclusion that
the studied oceanic areas are important feeding
zones for the blue whales which merit attention
and protection (Hucke-Gaete et al. 2004, Galletti
Vernazzani et al. 2012).

Sporadic sightings of blue whales have been re-
ported between April and early July from the Comau
Fjord since 2002 when Huinay Scientific Field Sta-
tion (HSFS) started operating (Ana Torrientes, pers.
comm., local fishermen, pers. comm.). In June 2009,
two blue whales were filmed from salmon farming
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staff in Telele (Abramson & Gibbons 2010). Here we
document further blue whale sightings from 2009,
2010, and 2012 in the Comau Fjord and adjacent
Ancud Gulf, Northern Patagonian Zone.

Methods

Since 2002, blue whale sightings have been recorded by
the team of the HSFS (Tab. 1). The sightings were op-
portunistically carried out from small vessels of HSFS
during transport trips between Hornopiren and the sta-
tion, and during boat trips for not whale related field
work in the Comau Fjord (Fig. 1). Since 2002 boat hours
and number of trips have constantly been rising with
increasing scientific activity at the station (approx. one
weekly trip in winter and two to three in summer). In
the same time the number of scientific staff at the station
has been growing, increasing the possibility of inciden-
tal whale spotting and registers. Except two successful
sighting trips made in April and May 2010, all sightings
were opportunistic. The restricted water surface (the
fjord is between 2 and 8.5 km broad) enabled observa-
tions from comparably short distances without the need
to approach the animals actively. This reduced stress
and made identifications easy. Observation and identi-
fication was also eased by usually low wave height in
the protected fjord (own observations). Serial photo-
graphs allowed estimation of the relative distance be-
tween blowhole, back fin and tail fin to support species
identification. Due to the low total amount of photos
that allowed identifications at individual level, capture—
recapture methods for group size estimations could not
be applied. Thus the estimations of individual numbers
were conservatively based on simultaneous or nearly
simultaneous sightings.

The study area

The Comau Fjord (42°10'-42°30'S) extends over
45 km from its mouth at Lilihuapi Island to its head at
Leptepu (Fig. 1). Itis between two and 8.5 km broad
and up to 500 m deep, more than 200 m deeper than
the adjacent Ancud Gulf. Rainfall between 4500 and
7000 mm per year (based on registers since 2002)
creates a superficial low salinity layer, which varies
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Fig. 1. The Comau Fjord area.

in thickness between 0.5 m and 8 m. Density differ-
ences to the underlying higher saline water body
are very pronounced and strongly reduce vertical
mixing. Tidal amplitudes vary between 0.35 m and
742 m. Water temperatures below the pycnocline
vary seasonally between 8 °C and 12 °C, surface
temperatures between 6 °C and 23 °C.

First studies reveal a highly complex oceanogra-
phy of the Northern Patagonian fjord region (Djur-
feldt, pers. comm.; Sobarzo 2009). Relatively high
primary production rates are naturally given in the
spring and summer months in the Corcovado Gulf
and the northern Patagonian fjords, also called Inner
Sea of Chiloé (Hucke-Gaete et al. 2004, Delgado &
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Marin 2006, Iriarte et al. 2007, Gonzalez et al. 2010,
Aracena et al. 2011). In the fjords planktonic algae
biomass is strongly and rapidly fluctuating (several
short and intense algae blooms, sometimes produc-
ing intensely green superficial waters have been ob-
served by the authors to be followed by “clear water”
conditions in Comau and neighbouring Reloncavi
Fjord during summer). A high primary production
of 1-3 g Cm=d™" was assessed for the Inner Sea of
Chiloé and even up to 4.7 g C m2 d™' in spring and
94gCm?d™" in summer for the Reloncavi fjord
(Aracena et al. 2011). As a comparison, the values
from Guafo mouth in spring (oceanic conditions)
were3.7 g C m?2d, values from high latitude fjords
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lie<1 g C m™d™. Iriarte et al. (2007) found a second
maximum of chlorophyll a in autumn (March, April)
in the Corcovado Gulf but then (May through July)
values fall abruptly in the open Inner Sea of Chiloé
(Iriarte et al. 2007).

Results

Blue whales were sporadically observed in the
Comau Fjord since 2002 (local fishermen and Ana
Torrientes, pers. comm.). Between June 5 and 24,
2009, in five opportunities between two and three
blue whales were documented close to the mouth
of the fjord between Lilihuapi and Piedra Blanca.
Fishermen reported the presence of blue whales
in the fjord until June 27, 2009. Between April 19
and June 1, 2010, during nine own sightings and
one reliable report from fishermen, up to at least 14
(fishermen estimates up to 20) specimens were seen
in the same area (Fig. 2). At least two individuals
entered the fjord deeper and were observed from
HSFS. The individuals observed were mainly adults
(twice a calf was present); most of medium size and
at least two very large specimens. On May 8, 2012
one whale was seen in Poyo, and on July 2, 2012
seven to nine rorqual whales (probably blue whales)
have been observed close to the entrance of Comau
Fjord at Lilihuapi Island. The whales approached the
shore up to 100 m (Fig. 2) and were generally seen in
areas with high concentrations of diving birds such
as boobies, penguins and cormorants. Most whales
regularly changed direction and were followed by
swarms of sea gulls. Diving times of whales were
relatively short (generally less than five minutes),
and the angle of descend relatively flat, the caudal
fluke generally did not leave the water.

Blue whales are individually identifiable from
the unique pattern of mottling on both sides of the
body near the dorsal fin (Sears et al. 1990). Photos
that were usable for an individual identification
catalogue were taken during two sighting events in
April and May 2010, respectively. Separate photo-
graphic catalogues for the left and right sides were
compiled. Photographs of low quality or whales
only partially photographed were not included in
the catalogue. This way a total of five individuals
have been indentified, three from the left side, one
from the right side and one from both sides (Fig. 3).
All individual whales were then compared to the
catalogue of Centro de Conservacion Cetacea (CCC)
that conduct the Alfaguara (blue whale) project off
northwestern Isla de Chiloe (approx. 42°S 74°W)
(Galletti Vernazzani et al. 2012). From 2004 to 2009
they photographed the dorsal portions of blue whales
forindividual identification. The catalogue allows the
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identification of a total of 288 individual blue whales
from the left side and 301 from the right side. Two
out of five photo-identifiable animals from Comau
Fjord were individuals known from the CCC cata-
logue. One was first seen on 27 April 2007 at 41.8°S
74.2°W and was then seen on 24 April 2010 between
the entrance of Cahuelmo fjord, Telele and Quiaca
(Huinay002; see Fig. 1). The second individual was
first seen on 19 April 2009 at 42.1°S 74.4°W and was
later seen on 25 May 2010 at Telele (Huinay003; see
Fig. 1)

In the neighbouring, more exposed Refiihué
Fjord which is open towards the Ancud Gulf, staff
of the Pumalin Park reported five blue whales in
2010, and sightings in the mouth or just outside the
fjord “practically every year”. No blue whales were
sighted in the Refiihué Fjord in 2011 and 2012 (park
admin., pers. comm.). Between April 1, and May 8§,
2012 one and two blue whales, respectively were
observed during four sightings in the Ancud Gulf
by staff of the Pumalin Foundation (Tab. 1, Fig. 1).

Discussion

In addition to reports on blue whales from the
Corcovado Gulf, western coast of Chiloé island and
northern Los Lagos Region (Hucke-Gaete et al. 2004,
Cabrera et al. 2005, Galletti Vernazzani et al. 2012),
the sightings in the Comau Fjord represent new
important information on blue whale distribution
in the Northern Patagonian Fjords. The waters off
northwestern Chiloé Island and northern Los Lagos
Region (Fig. 1) seem to be the most important aggre-
gation areas currently known for this species in Chile
(Galletti Vernazzani et al. 2012). In Comau Fjord,
whales were only recorded for late autumn-early
winter 2009 (throughout June), autumn 2010 (April
to early June), and autumn to winter 2012 (May to
early July). The probability that a larger number
of individuals was present in recent years at other
times for a longer time period but stayed unnoticed
is low, since sightings in such a restricted area are
comparably easy and information about sightings
generally spread. This is less given for other areas
such as the Corcovado Gulf and the northwestern
coast of Chiloé Island since coincident sightings
are less probable and more difficult in open, wave
impacted areas. Thus the absence of registers from
May through October for these areas may also be
explained by less or no sampling effort.

Telemetric studies with satellite tracked trans-
mitters indicated a comparably high local fidelity
of five blue whales in the Corcavado Gulf during
summer and autumn (Hucke-Gaete 2004, Hucke-
Gaete & Mate 2005), photographic surveys showed



the same for the blue whales at the northwestern
coast of Chiloé Island (Galletti Vernazzani et al.
2012). In autumn two of the five tagged whales
were observed to migrate north to areas which have
been hypothesized to represent the population’s
reproductive areas where they can also continue to
feed (Hucke-Gaete 2004, Hucke-Gaete & Mate 2005).
Two of the whales sighted in Comau Fjord in 2010
have been sighted at the northwestern coast of Chiloé
Island in April 2007 and April 2009, respectively. This
indicates that either there is a significant exchange
between subpopulations or the observations at both
sites refer to the same population. In both cases this
suggests a dynamic feeding area. It is possible that
sampling bias across study areas affect the pattern of
sightings concerning the priority areas of this species
and the seasonality of their residence. More studies
with systematic approaches reducing geographic

and temporal bias are necessary to resolve some
remaining doubts. In particular passive acoustic
recording devices might efficiently help to detect blue
whale presence over larger areas and over longer
time periods. At the same time a shared data bank
of ID photos and coordinated and/or synchronized
sampling efforts would help to combine the different
sampling efforts and reveal migration patterns.
The behaviour and habitat preference of the blue
whales observed in the Comau Fjord relativize the
paradigm that blue whales prefer oceanic habitats
and open ocean regions (Viddi et al. 2010). Although
there is evidence that large whales transit through
narrow and deep fjords and channels (Hucke-Gaete
et al. 2004), to our knowledge they have never been
reported to stay for longer periods in narrow fjords.
Our observations suggest that the whales were
feeding on sub-superficial prey which supports the

Table 1. Blue whale sightings along the Comau Fjord and in Ancud Gulf.

Date Number Site Activity Time
February 13, 20091 Huequi Peninsula morning
June 52 2009 2 between Puerto Bonito and Telele
June 15, 2009 3 42°19'23"S 72°28'54"W, Piedra Blanca (a) 11-12 a.m.
June 15, 2009 3 42°09'05"S 72°34'30"W, Lilihuapi (b) 1-2 pm.
June 18, 2009 3 Lilihuapi to Puerto Bonito feeding
June 25, 2009 3or4 W of Lilihuapi feeding  9-11 a.m.
Apri 19, 2010 14 (-20) Telele
April 22,2010 3to4 Telele
April 23, 2010 5 W side of Comau Fjord (Telele to Punta Llonco) late afternoon
April 24, 2010 2 Calmaco morning
April 24, 2010 9 to 10, probably 14 Comau Fjord morning
(3 groups: 4, 4,1to2) (Quiaca, opposite Cahuelmo, N of Pta. Llonco)
May 7, 2010 approx. 5, one calf Lilihuapi
May 12, 2010 6 Lilihuapi morning
May 14, 2010 2 Lilihuapi afternoon
May 25, 2010 at least 7 Telele feeding  afternoon
(four groups: 2, 2,2, 1)

June 1, 20103
April 1, 20122 2 (mother with calf) S of Guar island, Seno Reloncavi

(41°45'23.64"S 72°57'34.33" W)
April 8, 20122 1 between Maillen and Guar Island, Seno

Reloncavi (41°37'35.57"S 72°58'15.73" W)

May 5, 20122 1 S of Chamiza, Seno Reloncavi

(41°32'1.39"S 72°50'54.11" W)
May 8, 20122 2 (mother with calf) S of Guar Island, Seno Reloncavi
May 8, 20122 1 Poyo (42°12'17.24"S 72°43'22.69" W)
July 2, 2012 7-9* afternoon
Total sightings 83-98

1 tourist vessel Arrecife.
2 staff of Pumalin Park from small plane. Since late 2011, the Pumalin Park has a register of sightings.
3 reliable fishermen.

4 rorqual whales, most probably blue whales.
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idea that this species opportunistically follows high
concentrations of pelagic preys (see also Viddi et al.
2010).

Although blue whales are thought to mainly feed
on krill, fish species such as anchovies and other
swarm fish can be part of their diet (Leatherwood
& Reeves 1983, Larkman & Veit 1998). There are no
winter data on zooplankton in Comau Fjord. How-
ever in July, low concentrations of zooplankton were
measured in the neighbouring Reloncavi Fjord and
Inner Sea of Chiloé (Gonzalez et al. 2010). At least in
summer, during night-time in the Comau Fjord high
concentrations of krill Euphausia vallentini emerge
close to the pycnocline during their daily vertical
migration and hide around 150 m during daytime
(Stebbing 1900; own observations). The year-round
presence of large schools of small fish like anchovies
(Engraulis ringens Jenyns, 1842) in the Comau Fjord
could provide additional food for the whales close
to the surface during day-time since the anchovies
generally feed close to the pycnocline around 10 m
depth. This is supported by the observed feeding
activity during daytime close to the surface.

Areas which can support a larger group of blue
whales for a longer period generally need a major
surface and/or relatively high primary production.
This is true for the Inner Sea of Chiloé in summer and
autumn but winter values (May to July) fall abruptly
(Hucke-Gaete et al. 2004, Delgado & Marin 2006,
Iriarte et al. 2007, Gonzalez et al. 2010, Aracena et
al. 2011). Fertilising effluents from fish farms (there
are 13 mid-sized salmonid farms in the Comau
Fjord and Comau channel) and urban sewage could
also contribute to elevated primary production in
areas with restricted water exchange (Honkanen &
Helminen 2000, Goldburg et al. 2001). The absence
of data on primary production and zooplankton
abundances for the fjord in late autumn and early
winter does not allow conclusions on the stability
of food availability for blue whales during this time
of the year. However, in areas where whales do not
need to dive deep the requirements in quantity and
concentration of prey drop (Acevedo-Gutiérrez et al.
2002).

Fig. 2. Blue whales sighted in the Comau Fjord. A.The
head of the blue whale is flat, U-shaped and has a
prominent ridge running from the blowhole to the top
of the upper lip. The typical straight blow can reach more
than 10 m height. B. Aerial view of blue whales in Comau
Fjord (Foto: Carlos Zambrano). C. The small dorsal fin
which is located around three-quarters of the way along
the length of the body is visible only briefly during the
dive sequence. D. The whales approach the shores of
the Comau Fjord as close as 100 m. E. The tail fluke is
only raised during deeper dives.
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Fig. 3. Individual blue whales photographed in Comau
Fjord. Blue whales are distinguished by the unique pat-
tern of mottling on both sides of the body near the dorsal
fin.

Taking into account their food consumption (Ro-
man & McCarthy 2010), the activity of large whales
has to have a significant impact on trophic processes,
at least during certain times, in areas with regular
presence of whales (Hucke-Gaete 2011) and needs to
be taken into account in the trophic models and calcu-
lations of carrying capacities. However, the sporadic
presence of the whales sighted in the Comau Fjord
(mainly Orcinus orca (Linnaeus, 1758), see Hausser-
mann et al. 2012, and Balenopterus musculus) and the
particularity of their behaviour (feeding close to the
surface) rather suggests a horizontal export of bio-
mass and nutrients than a vertical recycling pump,
as proposed by Roman and McCarthy (2010).

All these details indicate the necessity of geo-
graphically coordinated and all-season studies to get
more data on the distribution and population size of
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blue whales in the northern Patagonian Zone. Data
that reveal the seasonality and fluctuation of primary
production in the fjords are necessary to differentiate
existing conclusions on the role of large cetaceans
in the trophic systems in areas with limited water
exchange.
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