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Abstract

During the winter/spring months from 1990
to 2009, 13 cetacean surveys were conducted
around the Cape Verde Islands off West Africa.
The main target species was the humpback whale
(Megaptera novaeangliae). Study periods varied
from 14 to 90 d in duration. Study platforms
included a 5-m inflatable boat, a 12-m catamaran,
and/or 15-m sailing or motor vessels. Collectively,
we obtained 88 individual humpback fluke photo-
graphs from this region. These fluke photographs
have been compared to over 6,500 individual fluke
photographs maintained in the North Atlantic
Humpback Whale Catalogue. Based on photo-
identification, humpbacks in the Cape Verde
Islands have a relatively high interannual resight
rate (> 22%) compared to other studied breeding
locations in the West Indies. While this is partly
dueto increased probability of detectioninasmall
population, this result nonethel ess suggests strong
site fidelity to this breeding ground.

Three photo-identified individuals from the
Cape Verde Idands had been previously photo-
graphed on high-latitude feeding grounds off Bear
Island, Norway, and Iceland. One Cape Verdean
humpback was resighted in the Azores, possibly
en route to the northern feeding grounds. These
findings are consistent with the belief that the
Cape Verde Idands represent a breeding ground
for northeastern Atlantic humpback whales.

Tourism activitiesin the CapeVerde ISlands are
rapidly increasing. A balance is needed whereby
conservation, whale watching guidelines, habitat
preservation, and enforcement are fully enacted in
order to provide protection to both this speciesand

its habitat. In addition, further research is required
to clarify the importance of this small population
and its breeding ground.
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Introduction

Humpback whales (Megaptera novaeangliae) in
the North Atlantic Ocean constitute one of the
best-studied populations of large whales in the
world. Since the 1970s, extensive photo-identifi-
cation effort has yielded considerable information
on abundance and migratory movements (Katona
et a., 1979; Katona & Whitehead, 1981; Katona
& Beard, 1990; Clapham & Mead, 1999; Smith
et a., 1999). Genetic tagging has been used to
determine stock structure as well as the whales
migratory destinations and fidelity to specific
regions of the North Atlantic (Palsbgll et al., 1995,
1997; Larsen et a., 1996; Valsecchi et a., 1997;
Berube et al., 2004).

It is clear from previous studies that hump-
back whales feed during the summer in a number
of relatively discrete regions, including the Gulf
of Maine, Newfoundland/Labrador, the Gulf of
St. Lawrence, Greenland, Iceland, and Norway.
Fidelity to these summer feeding areas is strong
and is apparently maternaly directed, with
genetic analyses suggesting that the fidelity is
maintained on an evolutionary timescale (Larsen
et a., 1996; Palsbdll et a., 1997). Despite the low
level of movement between the various feeding
grounds, photo-identification and genotyping
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have shown that some individuals from &l of the
identified high-latitude areas migrate long dis-
tances (in some instances more than 8,000 km)
to common winter breeding grounds in the West
Indies (Martin et a., 1984; Stevick et al., 1998,
1999a, 2003), where they mix spatially and genet-
icaly. The great majority of humpback whalesin
the North Atlantic appear to use the West Indies
wintering areas, with the largest concentrations
in the northern Antilles, especialy on or near
Silver Bank, Dominican Republic (Winn et a.,
1975; Clapham & Mead, 1999; Smith et al., 1999;
Clapham et al., 2005). Photographic matches of
identified individual humpbacks were recently
made between the southeastern Caribbean and
Fyllas Bank off West Greenland (Stevick et al.,
1999b), and between St. Vincent (southeastern
Caribbean) and the Gulf of Maine (Robbinset a.,
2006). A genetic match was also made between
the southeastern Caribbean and Norway (Berube
et al., 2004). Together, these matches suggest
that at least some of the whales that winter in the
southeastern West Indies have migratory habits
similar to those whales found in the major breed-
ing grounds of the northern Antilles.

During the 19th century, American open-boat
whalers rarely reported killing humpbacks in the
northern Antilles. Most of their whaling efforts
were focused on portions of the southeastern
Caribbean and the Cape Verde Islands. The large
historical catches of humpbacks in the eastern
North Atlantic (Norway and Cape Verde) may be
responsible for this population’s slow recovery
(Ingebrigtsen, 1929; Kellogg, 1929; Mitchell &
Reeves, 1983; Reeves et al., 2001, 2002; Reeves
& Smith, 2002; Smith & Reeves, 2003).

In this paper, we report photographic resight-
ings of identified humpback whales from the
Cape Verde Islands to northern feeding grounds
(Iceland and Bear Island, Norway) and along the
migratory corridor, the Azores. A relatively high
interannual return rate of humpbacks to Cape
Verdean waters suggests strong site fidelity to this
breeding ground. We also discuss the implications
for this northeastern Atlantic breeding population
of recent increases in on-the-water tourism activi-
tiesin the Cape Verde Islands.

Materialsand Methods

The Cape Verde Islands (CVI) are situated in the
eastern North Atlantic between 14° 48-17° 22
N and 22° 44'-25° 22" W, 460 to 830 km west of
Senegal, West Africa. The ten islands and several
ietsare of volcanic origin, with steep shoresaris-
ing from an ocean floor more than 3,000 m deep.
Only the islands of Maio, Boavista, and Sal have
a continental platform, while the northwestern

islands of S&o Vicente, Santa Luzia, Branco, and
Raso have limited amounts of water less than 100
m deep surrounding them (Figure 1). Since 1990,
most of the research effort has been in the eastern
sector of the archipelago, focused near the islands
of Sal, Boavista, and Maio.

These CapeVerdeanwatersareknownfor strong
winter trade winds, rough seas, and sand storms,
often making navigation around the islands diffi-
cult and hazardous as well as producing less than
ideal conditions for mariners and whale research-
ers. These weather conditions help explain thelow
number of humpback whale fluke photographs
and the limited amount of cetacean information
from this region (Reiner et a., 1996; Hazevoet &
Wenzel, 2000; Jann & Wenzel, 2001; Jann et al.,
2002, 2003; Wenzel et al., 2004, 2005).

Data Collection

Marine mammal surveys in the CVI were con-
ducted from February to May in 1990, 1991,
1995, and 1996 from a 5-m inflatable boat around
the idands of Sal and Boavista (Reiner et d.,
1996; Hazevoet & Wenzel, 2000). The research
effort in 1999 (26 February to 8 April) was made
from a 50-m steel-hulled motor ship; in 2000 (27
to 29 February, 30 Marchto 4 April) and 2001 (31
March to 2 May), from a 37-m schooner; and from
2002 to 2007, from a 20-m sailboat during March
and April. Two simultaneous marine mammal
surveys in the Cape Verde archipelago were con-
ducted by sail boats during 2003 and 2006. During
2008 and 2009, all data were collected from a
12-m whale watching catamaran between mid-
March and mid-May. More humpback fluke pho-
tographs were obtained in the 1999, 2002, 2003.
and 2006 seasons than in previous years, largely
because of the advantages associated with using
larger vessels in the types of sea-state conditions
which prevail in these waters. Several research
cruises have been made in the western portion of
the Cape Verde archipelago, with very little suc-
cess in locating humpbacks in that region. For
each cetacean sighting, the time, GPS position,
group size and composition, and behaviour were
noted. Fluke photographs, which are used to iden-
tify individual humpbacks from the unique pattern
of pigmentation and scars on the ventral surface,
were obtained with a 35-mm digital camera. Only
those fluke photographs for which quality and
individual distinctiveness was 3- or better were
used in thisanalysis (Friday et a., 2000, 2008).

Photo Comparison

The North Atlantic Humpback Whale Catalogue
(NAHWC) is the primary curator for humpback
whale fluke photographs from throughout the
North Atlantic Ocean. Photographs date from 1952
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Figure 1. Map of the Cape Verde |slands

to 2009, though few fluke photographs are avail-
able from years prior to 1978. The NAHWC project
is collaborative, and photographs have been sub-
mitted by more than 400 international contributors.
Photographs have been obtained opportunistically,
so temporal and spatial coverageishighly variable.
Most photographs were taken on the western North
Atlantic feeding grounds. Recently, there has been
an increase in the contribution of humpback fluke
photos from the eastern North Atlantic, including
the waters off Ireland, the Azores, and | celand.
Three North Atlantic Ocean projects have
involved the photo-identification of humpback
whales: (1) NAHWC, (2) the Years Of the North
Atlantic Humpback (YONAH) project, and (3)
the MOre North Atlantic Humpbacks (MONAH)

project. The YONAH project was an extensive
study of humpback whales in the North Atlantic
conducted during 1992 and 1993. This photo-
identification project was conducted in al of the
known major northern feeding grounds and the
breeding grounds of the West Indies (Smith et al.,
1999). Due to logistical considerations, sampling
intensity in |celandic and Norwegian waters, while
considerably greater than any previous effort, was
less than that in the western North Atlantic feed-
ing areas such as Greenland, eastern Canada, and
the Gulf of Maine (Smith et a., 1999). YONAH
did not include the waters of the CVI, the Celtic
Sea, and other parts of the eastern North Atlantic.

The MONAH collection of biopsy samples and
fluke photographs occurred during the winters
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of 2004 and 2005 on Silver Bank, Dominican
Republic, and during the summer months in the
Gulf of Maine and on the Scotian Shelf, eastern
Canada. The comparison of MONAH whale fluke
photographs and the genetic analysis of biopsy
samples are currently underway (Clapham et al.,
2005; P. Palsbdll, pers. comm.).

All North Atlantic humpback fluke catalogues
have been merged under the NAHWC (1952 to
2009). This includes photos from whale-watch-
ing enthusiasts, researchers, and dedicated and
opportunistic platforms from across the North
Atlantic. The NAHWC is maintained at Allied
Whale, College of the Atlantic, 105 Eden Street,
Bar Harbor, Maine 04609, USA (www.coa.edu/
html/alliedwhal e.htm).

CVI humpback fluke photographs were cata-
logued and compared to the NAHWC using meth-
ods described by Katona & Whitehead (1981),
Katona & Beard (1990), and Smith et al. (1999).

Results — Photographic Analysis
A total of 88 individual humpback whales have
beenidentified thusfar inthe CVI. There have been
20 resighted individuals. Twenty (22.7%) of the 88
individuals were recorded in the CVI in more than
one year; these include 15 humpbacks recorded
two different years, four humpbacks recorded in
three different years, and one individua in four
different years (Table 1). Unfortunately, yearswith
strong winter trade winds (2000, 2001, 2005, and
2007) produced alow number of sightings, fewer
acoustic recordings, and fewer humpback fluke
photographs and resights (Tables 1 & 2).
Oneindividual, NAHWC #4504, photographed on
10 March 1999 inthe Bay of Sal Rei, Boavista, at 16°
02'N, 23° 02' W, had previously been photographed

Table 1. Number of years photographically captured

ly 2y 3y 4y Totd
Between 1990-2009 68 15 4 1 88
Total 68 30 12 4 114

Table 2. Humpback whales of the Cape Verde Islands

505

in the Denmark Strait, west of Iceland, at 65° 66' N,
27° 30' W, in July 1982 (Jann et &l., 2002, 2003). A
second individual, NAHWC #4810, photographed on
4 April 2004, off Boavista had previously been pho-
tographed off Bear Island, Norway, on 9 September
1984. The third whale, NAHWC #4820, was photo-
graphed on 4 April 2008 (Bay of Sal Rei, Boavista)
and had last been observed and photographed on 10
July 1995 off Bear Island, Norway. A fourth indi-
vidual, photographed in the Azores on 1 June 2006,
matched an individual photographed in the CVI on
14 April 2009, NAHWC #4795. No additional pho-
tographic resightings of these four whales have been
documented (Figures 2, 3,4 & 5).

The frequency of Cape Verdean humpback
photo-identification recapture within the same
year was very low, with almost all individuals
recaptured within a week of their initial sight-
ing. One humpback was resighted 15 d apart and
nearly 100 km away.

Discussion

Two spatially distinct tropical regions of the North
Atlantic are known to have been traditionally used
by humpback whales during the winter calving/
breeding season—one in the West Indies (assum-
ing a continuous distribution from the Greater
Antilles to Venezuela) and one in the Cape Verde
Islands (CV1). The sightings of mature females
with newborn calves, recordings of humpback
songs, and observations of competitive groups
(related to mating; Clapham et al., 1992) have
established that the waters around the CVI rep-
resent breeding and calving habitat during the
boreal winter and spring (Hazevoet & Wenzel,
2000; Jann et a., 2003).

The photographic matches between the CVI
and Iceland and Bear Island, Norway, are the
first evidence of feeding ground destinations for
humpback whales from the CVI. It seems likely
that a photographic match also might be found
among the islands of the eastern North Atlantic
(Azores and Cape Verde) due to their proxim-
ity and potential migratory corridor, increased

1991 1995 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Total

Year

n (Flukes obtained per year 2 1 21 O
—CVI)

Resightings from previous 0 0 0 0
CVI years

# of NEW identified 2 1 21 0
individuals

Humpbacks matched to - - 1 --

portions of the NAHWC

1

0

5 19 12 2 22 0 9 10 114

o 7 3 0 8 0 4 3 25

5 12 9 2 14 0 4 7 88
1 - - - 1 1 4
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Figure 2. A: HWC #4820 observed 4 April 2008, Sal Rel, Boavista, CVI; B. 10 July 1995 off Bear |sland, Norway

A. B.

Figure 3. Fluke photographs of NAHWC #4504 from the Denmark Strait west of Iceland at 65° 40' N, 27° 30' W in July of
1982 and again photographed on 10 March 1999 in the Bay of Sa Rei, Boavista, CVI, at 16° 02' N, 23° 02' W

A. B.

Figure 4. Fluke photographs of NAHWC #4810 from Bear Island, Norway (in 1984) and Sal Rei, Boavista, CVI (in March
2004) (Wenzel et al., 2005)

Figure 5. Fluke photographs of NAHWC #4795 from the Azores (1 June 2006) and Sal Rei, Boavista, CV1 (14 April 2009)
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whale watching, and marine mammal research
activities.

Humpbacks photo-identified and biopsied off
Iceland (Martin et a., 1984; Smith et al., 1999;
Stevick et al., 2003) and Norway (Stevick et a.,
2003; Berubeet al., 2004) have al so been observed
in the West Indies but at a significantly lower
expected match rate (Brooks et a., 2009) when
compared to the entire NAHWC and the genetic
catalogue of identified individuals (P. Palsbdll,
pers. comm.). These findings are consistent with
the hypothesis that there is overlap on the eastern
North Atlantic feeding grounds between whales
which migrate to the West Indies and those which
migrate to the CVI. Significant is the failure to
match any of the photo-identified animals from
the CVI with those on western North Atlantic
feeding grounds or to the West Indies breeding
ground, despite the huge sample size from both of
these regions. This is consistent with the hypoth-
esisthat humpbacksfrom the CVI constitute adis-
tinct breeding population that feeds preferentially
or exclusively in northeastern Atlantic feeding
areas. Such amodel is supported by the existence
of nuclear DNA differences between humpbacks
from the eastern and western North Atlantic
(Larsen et a., 1996; Palsbdll et a., 1995, 1997,
Valsecchi et al., 1997; Berube et a., 2009).

The interannual resighting rate of 22.7%
is high relative to that observed on the major
breeding grounds of the West Indies (e.g., Silver
Bank, Dominican Republic) where thousands
of whales are present at one time (Mattila et a.,
1987) or Hawaii (Cerchio, 1998), but not as high
as Revillagigedos (Pacific Ocean, west coast of
Mexico) (Urban et a., 1999). It may well be that
humpback whales also return at similar rates to
major breeding grounds like Silver Bank but are
simply lost in the crowd and not rephotographed.

Nonetheless, the CVI population is clearly
small; individuals demonstrate strong fidelity to
this breeding area, therefore the probability of an
individual being resighted is high. Either way, the
CVI appear to represent an important breeding
habitat for some eastern North Atlantic humpback
whales.

The NAHWC has grown enormously over the
last 30+ y, and it is difficult to interpret effort by
region and/or by year. However, the low match
rate of four whales between the CVI and the entire
NAHWC strongly suggests that most humpbacks
that winter in the CVI use one or more eastern
North Atlantic high-latitude summer feeding
areas from where less sighting effort and fewer
fluke photographs currently exist. Considering the
limited photo-identification effort in the eastern
North Atlantic over the last 30y, it is not particu-
larly surprising that there are only four matchesto

the CVI, or that there is a 20-y interval between
some resightings and photographs. It is surpris-
ing that none of the humpback fluke photographs
collected under YONAH matched any of the
Cape Verdean humpbacks. However, this should
not be construed as providing an actual estimate
for the eastern North Atlantic humpback popula-
tion.

Conclusions

Over the years, severa authors have suggested
the existence of two or more breeding stocks of
humpback whalesin the North Atlantic: one west-
ern and another on the eastern margin of the North
Atlantic basin. The high-latitude range of these
putative breeding stocks was separated roughly
at Cape Farewell, Greenland (Ingebrigtsen, 1929;
Kellogg, 1929). However, the degree of separa-
tion, overlap, and limits of the two proposed stocks
are often discussed and questioned (Mitchell &
Reeves, 1983; Larsen et al., 1996; Palsbgall et d.,
1995, 1997; Valsecchi et d., 1997; Smith et a.,
1999; Stevick et al., 1999a). It is believed that
some humpbacks may not migrate far from this
region in winter (Ingrebrigsten, 1929; Christensen
et al., 1992) and the reports of singing humpbacks
year-round in the northeast Atlantic potentially
supports this (Charif et al., 2001). In the northeast
Atlantic, winter whaling records reported catches
of adult female humpbacks carrying full-term
fetuses, suggesting a nearby calving region in
addition to those currently known in the tropical
Cape Verde Islands and West I ndies (Ingebrigtsen,
1929). In actuality, there might be more than two
humpback whale stocks in the North Atlantic
(Punt et al., 2006, 2007).

Research efforts in the CVI have been modest
in comparison to those in the West Indies and
many other parts of the western North Atlantic.
These long-distance matches have stimulated
an increased photo-identification effort at sites
along the likely eastern North Atlantic migra-
tory corridor (e.g., the Azores, Canary Islands,
Madeira, Ireland) and on potential eastern North
Atlantic feeding grounds—for example, Celtic
Sea (Strietman et a., 2008), Mediterranean Sea
(Frantzis et al., 2004), North Sea (Camphuysen,
2007), and Iceland (E. Wald, pers. comm.). It
should also provide impetus to intensify efforts
to obtain biopsies and additional humpback fluke
photographs in Cape Verdean waters for com-
parative genetic and photo analyses. From alocal
perspective, it is desirable to improve our under-
standing of habitat use patterns, residency times,
and site fidelity. Most important is to determine
the growth in population within the Cape Verde
archipelago, and elsawhere in the eastern North
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Atlantic (Sigurjonsson & Gunnlaugsson, 1990;
Smith et a., 1999).

The high resighting rate on the CVI hump-
back breeding ground suggests a low abundance
of humpbacks (Tables 1 & 2). However, research
efforts for this CVI humpback population have
been problematic. Wind, weather, and funding
are providing limitations to a long-term dedi-
cated effort. It is plausible that the apparent low
abundance in this breeding area indicates a slow
recovery of this eastern North Atlantic humpback
breeding population (Ingebrigtsen, 1929; Kellogg,
1929; Reeveset a., 2001, 2002; Reeves & Smith,
2002; Smith & Reeves, 2003; Punt et al., 2006,
2007). However, it is also possible that the CVI
istoday only a minor breeding ground for eastern
North Atlantic animals, which migrate to some
other, currently unknown, wintering area.

Analysisof 19th-century whaling logsindicates
that the CVI were more important for humpbacks
as ahistorical breeding ground then than it seems
to betoday (Reeveset a., 2002; Reeves & Smith,
2002); and that there is amajor disparity between
the numbers of whales seen in the CVI and in
the eastern North Atlantic feeding grounds. Put
simply, there are too many whalesin the high lati-
tudes of the central and eastern North Atlantic to
account for the number of whales observed in the
CVI. Thisimpliesthat most eastern North Atlantic
humpbacks are going somewhere el se to winter—
not only to the CVI.

During this Cape Verde project, the probabil-
ity of capture has aso varied due to differences
in sampling effort and survey platforms as is the
case in many studies of free-ranging cetaceans
(Hammond, 1986, 1990; Hammond et al., 1990).

During the last two decades, tourism has sig-
nificantly increased around the CVI. The rise in
tourism has al so brought about an increase in hotel
construction and in large ships delivering food,
cement, construction materials, and amenities for
these temporary residents in the CVI. Hotel con-
struction aong the sandy beaches has produced
pollution as well such as plastic bags, construction
noise, packing materials, and debris washing into
the protective bays. During the early 1990s, hump-
backswere regularly observed off SantaMaria, Sa,
CVI. Unfortunately, coinciding with the dramatic
increase of tourist maritime activities over the last
20, there have been no recent humpback sightings
near Santa Maria (P. James, pers. comm.). This
increase in tourism has also generated aloss of sea
turtle nesting habitat as hotel lights and tourists
ravaging the beaches with four-wheel ATVs have
not been seaturtle friendly. There has also been an
increasein on-the-water recreational activitiessuch
as wind surfers and jet skis. A balance is needed
whereby conservation, whale watching guidelines,

habitat preservation, and enforcement are fully
enacted in order to provide protection to both ceta-
ceans and marine habitat.
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