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Historical summer feeding and winter breeding grounds of humpback whales in
the southeast Pacific humpback whales (Megaptera novacangliae) have been recorded
in the west of the Antarctic Peninsula during the austral summer and off Ecuador
and Colombia during the austral winter (Kellogg 1929, Mackintosh 1965, Florez-
Gonzilez et al. 1998, Scheidat ez a/. 2000, Félix and Haase 2001). In recent years,
southeast Pacific humpback whales have been found further north, off Panama and
Costa Rica during the austral winter (Acevedo and Smultea 1995; Flérez-Gonzilez
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et al. 1998; Rasmussen, personal observation), in areas also frequented by northeast
Pacific humpback whales during the boreal winter (Steiger ¢ @/. 1991). Furthermore
the species has recently been observed feeding in the Magellan Strait, Chile, during
the austral summer and fall (Gibbons et 2/. 2003, Acevedo et 2. 2004, Acevedo et al.
2006).

Migratory connections have been established between the feeding area in the
Antarctic Peninsula and wintering destinations off Ecuador and Colombia using
photo-identification (Stone et #/. 1990, Garrigue et a/. 2002, Stevick ef z/. 2004) and
genetic analyses (Olavarria 1999, Caballero ez 2/. 2000, Olavarria ez /. 2000), and the
wintering grounds off Panama and Costa Rica using photo-identification (Rasmussen
et al. 2004). The migratory destination(s) for the Magellan Strait humpback whales
has not, however, been previously documented. Here we present the first evidence
of a migratory connection between the Magellan Strait feeding area and wintering
grounds off both the northwest coast of South America and the southwest coast of
Central America.

Individual humpback whales can be identified from photographs of unique
pigmentation patterns on the ventral side of the fluke (Katona et a/. 1979).
Photo-identification catalogs have been compiled for Panama/Costa Rica, northern
Colombia, Ecuador, and the Antarctic Peninsula. For two of the areas, Ecuador and
Antarctic Peninsula, two catalogs exist. Photographs were taken from research and
whale-watching vessels between 1991 and 2004 in wintering areas and Antarctica,
and between 2003 and 2005 in the Magellan Strait. The areas sampled are described
in Table 1 and illustrated in Figure 1. The comparison of the Magellan Strait hump-
back whale catalog and the other catalogues was undertaken manually (as a pairwise
visual comparison) and with assistance of computer software (Oyarzo 2004) modi-
fied by the CEQUA researchers. Low-quality photographs were discarded, as were
duplicates of whales that appeared in both Ecuadorian catalogs or in both Antarctic
Peninsula catalogs. The total number of individual whales from all catalogues was
thus reduced from 1,835 to 1,600. Matches with Magellan Strait whales were con-
firmed by members of CEQUA and by a member of the other research group from
which the match was found.

Whales identified in the Magellan Strait (2 = 62) were not resighted in the Antarc-
tic Peninsula (z = 508). The absence of matches between these humpback whale
aggregations suggests that these represent two discrete feeding populations. The
comparison of Magellan Strait humpback whales with individuals from wintering
areas (# = 1,030) revealed eight matches (Fig. 2), five with Ecuador and one with
each of Colombia, Costa Rica, and Panama. The seven whales sighted in Ecuador,
Colombia, and Costa Rica were sighted only once in these areas. Six of these seven
whales were observed in two consecutive summer feeding seasons in the Magellan
Strait. The remaining individual was sighted there only once (Table 2).

The individual photo-identified in both Magellan Strait and Panama was a male,
as indicated by molecular methods (Gilson ¢# 2/. 1998). This whale was seen in three
consecutive seasons in the Magellan Strait (late summer 2003, 2004, 2005) and in
both interceding winters in Panama (2003 and 2004). This finding is the first evi-
dence of two complete migration events between feeding and breeding grounds in
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Figure 1.  Location (a) of major areas where photo-identification was conducted, including
details on sampling location at wintering grounds (b) and feeding areas (c, d). Shaded ellipses
delimit the main areas where photo-identification was carried out. Lane shows in (c) the extent
of the Magellan Strait.

any Southern Hemisphere population. Moreover, the whale was observed very close
temporally and geographically in both migration destinations, suggesting that site
fidelity occurs in both winter breeding and summer feeding grounds. Strong mater-
nally directed fidelity to specific feeding grounds has been demonstrated elsewhere
in the world (e.g., the Gulf of Maine, Clapham ¢t 2/. 1993).

Humpback whales from Magellan Strait show a higher exchange rate (measured as
the Interchange Index [Baker ¢z 2/. 1985, Urbén et 2/. 20001) with the Panama/Costa
Rica regions (0.87) than with the Ecuador (0.09) and north of Colombia (0.24), al-
though a goodness-of-fit test showed the observations were not significantly different
from the expectation ratio (x> = 0.57, df = 2, P > 0.05). However, when fre-
quencies of matches obtained between the Magellan Strait and the areas surveyed off
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Figure 2. Photographs of individual humpback whales matched between the Magellan
Strait and wintering grounds in the Eastern South and Equatorial Pacific Ocean. See Table 2
for information on field data.
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Ecuador, Colombia, and Panama/Costa Rica were compared using a test of proportion
(comparing more than two proportion {Zar 1984}), a highly significant difference
was found (x2 = 11.43, df = 2, P < 0.05). If the same analysis was conducted by
grouping the closest breeding grounds according to geographic distance (a northern
area grouping northern Colombia/Panama/Costa Rica and a southern area containing
only Ecuador), both the Interchange Index analysis (northern = 0.47, southern =
0.10; X2 = 4.57,df = 1, P < 0.05) and frequencies of matches (x> = 6.77,df = 1,
P < 0.05) showed a closer relationship between the Magellan Strait feeding area and
the northern breeding grounds.

Despite the small sample size of matches among regions and of most catalogs,
the multiple sightings of one individual (CEQUA#003-CRC#1031) in both the
Magellan Strait and Panama (separated by cz. 6,500 km) highlight the importance
of Panama as a migratory destination for at least some of the humpback whales that
feed in the Magellan Strait. Furthermore, although it is not possible to rule out that
Ecuador, and probably southern Colombia, Gorgona Island, also constitute migratory
destinations for the Magellan Strait humpback whales, matches between these areas
may represent animals in transit to or from more northern destinations located off
Panama and/or Costa Rica.

We hypothesize that southeast Pacific humpback whales migrate from their north-
ernmost feeding area (Magellan Strait) primarily to the northernmost wintering areas
(northern Colombia, Panama, and Costa Rica), whereas those from the southern feed-
ing area near the Antarctic Peninsula winter mainly off Ecuador and southern Colom-
bia, as documented by Stone ez a/. (1990), Garrigue ¢t a/. (2002), and Stevick ez /.
(2004). A similar migratory pattern seems to occur in the northeast Pacific humpback
whale population, linking the southernmost wintering area in Panama/Costa Rica
with the southernmost feeding area off California (Calambokidis ez #/. 2000). Such a
possible sub structure within the southeast Pacific population has important impli-
cations for the management and assessment of population trends, given it is assumed
by the International Whaling Commission (IWC) to be a panmictic breeding pop-
ulation, located mainly off Ecuador and Colombia (Gorgona Island), which migrates
south to feed in two areas, Antarctic Peninsula and Magellan Strait TWC 2005).

Although the observations presented here confirm a link between Magellan Strait
and Panama/Costa Rica humpback whales, further research is needed to support the
hypothesis that the northernmost wintering grounds for the southeastern Pacific
population constitute the primary destination of the whales feeding in the Magellan
Strait area. It is necessary to include the arguably largest breeding ground in the
southeastern Pacific, Gorgona Island, southern Colombia (Flérez-Gonzilez 1991).
However, given that it is highly likely that humpback whales migrating to northern
wintering grounds pass through Ecuador and Colombia, satellite tagging seems to
be the most adequate technique to address this question.
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