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The sperm whale, Physeter macrocephalus, was the most captured great whale in the Azores Archipelago by land-based
whaling and nowadays is the most appealing species for whale watching, one of the archipelago’s principal sources of
tourism. Our objective was to compare number of sightings during whaling and whale watching activities. Our main question
to address the possible impact of past whaling in recent whale watching is: does a present-day eco-tourist sight more or fewer
sperm whales than a whaler could sight in the past? For that, a compilation of data resulting both from past whaling records
and recent whale watching records was conducted. We obtained a total of 727 independent sightings of sperm whales during a
total of 280 different days of sperm whaling between 1947 and 1973. A total of 1767 sperm whale sightings were made during
1133 days of whale watching activities, between 1997 and 2008. The sperm whale sighting per unit of effort average was sig-
nificantly higher in the past (35.68) than in the present (12.06). In the Azores, captures over the decades greatly decreased the
number of sperm whales in the region and twenty years after the end of sperm whaling a reduced number of recent sightings
were found.
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I N T R O D U C T I O N

Sperm whale (Physeter macrocephalus) is a very common
species in the North Atlantic Ocean and has been one of the
main targets of the Yankee whaling era of the 1800s and of
the factory ship whaling of the 20th Century worldwide
(Reeves & Smith, 2006). In the Azores Archipelago dedicated
sperm whaling started with the arrival of American ships
trying to capture sperm whales in their offshore journeys
since 1851 (Clarke, 1954; Reeves & Smith, 2006) and ended
definitively in 1987, after long decades of traditional land-
based Portuguese whaling in the archipelago. Land-based
whaling in the Azores was always conducted with open-boats
and employing hand-held harpoons and lances, and was only
possible on the abundant and relatively slow swimming sperm
whales (Bannister et al., 2008). Establishment of protective
and conservationist legislation occurred in the 1980s and the
official end of Portuguese whaling occurred in 1984.

Whale watching by definition is the human activity of
encountering cetaceans in their natural environment (Hoyt,
2002). It can be for scientific, educational or recreational pur-
poses but, in the Azores, most whale watching activities refer
to a commercial enterprise. In the late 1980s, whale watching
began to spread rapidly across the world and the Azores was
no exception. In this Atlantic archipelago, as in almost all
the rest of the world, whale watching and whaling did not

occur at the same time (Hoyt, 2002). In fact, the rise of
whale watching enterprises since the end of land-based
Azorean whaling, but basically since the 1990s, came from
the employment needs of former whalers and lookouts and
from the continuous attempt to keep on using a valuable
natural resource in a lucrative way of life by local people.
Even though we are not conducting typical whale watching
research, such as referring to impacts of the activity on ceta-
ceans (e.g. Parsons et al., 2006), we considered that infor-
mation obtained by skippers and biologists on board these
trips may be extremely useful to understand the temporal
occurrence of several cetacean species and to compare it
with past records.

In our research we intended to compile data both from
whaling and whale-watching trips, to describe number of cap-
tures, strikes without captures and sightings, and to evaluate
these past and recent sightings using common comparable
available information from the two different periods. The
impact of cetacean hunting on the number of whales for
whale watching depends on the species and age/sex groups
targeted by whalers, the proportion of animals removed rela-
tive to the target population, and the geographical and tem-
poral overlap of hunted versus watched whales (Hoyt &
Hvenegaard, 2002). But generally, fewer whales due to ceta-
cean hunting do mean fewer cetaceans for other uses such
as whale watching. Considering this, some questions arise
regarding the Azores case: Is presently an eco-tourist seeing
fewer sperm whales than a whaler could kill in the past? Is
it to be expected twenty years after the end of whaling that
the number of sperm whales sighted is still lower than the
number sighted during whaling years?
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We compared the occurrence of P. macrocephalus in seven
years of the 20th Century hunted by several whaling compa-
nies and the last twelve years of observation of this species
by an ecotourism company, using a measure of sighting per
unit of effort (SPUE). In more detail, our objectives were:
(1) to show historical sperm whale sightings, considering
number of captures and strikes without capture; (2) to show
recent sperm whales sightings based on whale watching infor-
mation; and (3) to compare past and present SPUEs and the
two human activities directly related to the sperm whales
presence.

M A T E R I A L S A N D M E T H O D S

We analysed historical land-based whaling data in different
islands of the Azores Archipelago, for different years of the
20th Century. We considered only the bulletins of GAPB
(Grémio dos Armadores da Pesca da Baleia), a Portuguese
whalers association. These files are property of the Historical
Archive of General Direction of Fisheries and Aquaculture
(Ministry of Agriculture, Rural Development and Fisheries,
Lisbon, Portugal). GAPB bulletins support data such as
number of trips, captures number and date, cetaceans’
length and gender and other biological parameters, which
are not available in regular fishing statistics. We focused on
available hand written data sheets for a total of seven years
separated in time. The company Aliança Calhetense, Lda
was used for the years 1947 (annual summary), 1948 (12
mensal bulletins) and 1949 (12 mensal bulletins), and the
companies União das Armações Baleeiras das Flores e
Corvo Parceria dos Armadores Baleeiros do Sul do Pico,
Reis Martins/Companhia Baleeira Faialense, Armações
Baleeiras Reunidas, União dos Armadores Baleeiros de
S. Miguel and Armação Baleeira Terceirense were used for
1968. For 1969 the first four companies mentioned for 1968
also had information, as well as Armação B. Maria Lucinda
e Espı́rito Santo, Armação Baleeira Mota Soares and
Companhia Baleeira Graciosa. For 1972 all the companies
named except Armação B. Maria Lucinda e Espı́rito Santo
and Armação Baleeira Terceirense were used. For the year
1973 only the company Parceria dos Armadores Baleeiros
do Sul do Pico was used.

We used whaling data as a source of information about the
occurrence of sperm whales during these periods. We con-
sidered as a sighting both effective captures as well as strikes
to the animals that did not result in a capture. In both cases
information was extracted from the original logbooks and
transferred into a digital worksheet. We counted the days
with captured sperm whales, and numbers of catches were
considered as an independent sighting. We assumed that in
the days with strikes but no captures at least one whale was
sighted (the one struck), and each was considered as an inde-
pendent sighting.

Recent data, from the end of the 20th Century and begin-
ning of the 21st Century, was obtained from whale watching
datasheets for Pico Island, from one whale watching operator
in Pico Island, ‘Espaço Talassa’. Available information,
between the years 1997 and 2008, consisted in number of
boat surveys per day, number of days with sightings and
number of sightings between the months of April and
October.

For the analysis we defined SPUE as number sightings/
number days in a given month/number of years of a period
(past and present). Kruskal–Wallis ANOVA analysis was
conducted in STATISTICA.

R E S U L T S

Description of past and recent sperm
whale sightings
We obtained a total of 727 independent sightings of sperm
whales, during a total of 280 different days of past sperm
whaling between 1947 and 1973 (Figure 1). A total of 1767
sperm whale sightings were made during 1133 days of
recent whale watching activities, between 1997 and 2008
(Figure 2). Sighted sperm whales in the past (both capture
and struck and lost whales) are more irregular over the
years than the recent sightings.

Comparison of past and recent sperm
whale SPUE
To calculate SPUEs we excluded the year 1947 for which there
was no information on the number of days at sea as well as no
data about the struck but lost sperm whales. We used 191 days
during whaling activities with 593 sightings (3.1 sperm whales
sighted per day) and 1130 days during whale watching activi-
ties with 1767 sightings (1.6 sperm whales sighted per day).

Results showed a statistically significant dependence of
obtained SPUE considering the two periods, whaling/past
and whale watching/recent, Kruskal–Wallis ANOVA H(1,
N ¼ 120) ¼ 61.96 (P ¼ 0.000). Sperm whale SPUE average

Fig. 2. Distribution of number of sighted sperm whales (N ¼ 1767) throughout
the considered years of a whale watching activity in the Azores.

Fig. 1. Distribution of number of sighted sperm whales (N ¼ 727) throughout
the land-based Azorean whaling years considered in the present study.
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is significantly higher in the past (35.68) than in the present
(12.06) (Figure 3).

D I S C U S S I O N

During whaling years here reported, 674 independent sight-
ings of sperm whales occurred while in more recent years
there were a total of 1767 sperm whale sightings. This is due
to the fact that there were many more days of whale watching
than whaling days, from our sources of information. It is
important to remember that only a very small sample of
whaling years are here considered from a total of 89 years
of Azorean land-based whaling (Brito, 2007). Also, total
number of whaling sightings, for the referred years between
1947 and 1973, is certainly underestimated, as we can only
be certain of the 600 captured whales; more individuals may
have been sighted than those captured. We are also assuming
that during days with struck but lost whales at least one animal
was sighted when more could have been observed.

Sperm whale sightings per unit of effort in the past are sig-
nificantly higher than in recent years, indicating that presently
we are sighting fewer sperm whales than in the past. Again, if
our past SPUE is underestimated this would only reinforce
these results, as hunting loss was a feature of this whaling
operation, and therefore the total number of whales actually
‘sighted’ was certainly larger than referred (Smith et al.,
2008). Also because SPUE is a measure of sightings per unit
of time worked by a catcher vessel as well as by a watcher
vessel it may be subject to various errors arising from differ-
ences between activities (Danner et al., 2006). It should be
noted that the way of spotting sperm whales in both cases is
the same (lookouts from high points on land by very experi-
enced watchers scanning the sea during the complete day)
so the chance of sighting sperm whale in the past or in
present days is quite similar. Number of days at sea for
whaling or whale watching resulted directly from land obser-
vations and consequently effort is comparable between the
two periods. It seems clear that a decrease in number of sight-
ings occurred between the two periods, which may be indica-
tive of a non-recovery of the local population. Nevertheless,
boat traffic, water pollution, over-fishing and many other
anthropogenic effects may also explain a possible abandon-
ment of the area by sperm whales.

A lack of pristine or baseline knowledge on population
structure and habitat use of most cetaceans makes it difficult
to determine the exact impacts of whaling on whale watching
or present-day sightings. However, reductions in whale popu-
lations by whaling certainly decrease the potential number of
whales for whale watching (Hoyt & Hvenegaard, 2002). This
seems to be the case in the Azores, where continuous captures
throughout the decades greatly decreased the number of
sperm whales in the region (Brito, 2007). In 1954, the sperm
whale stock off the Azores did not appear to be over fished
(Clarke, 1956, 1981), but during the 1960s this seemed to be
true, at least in some islands of the archipelago (Brito,
2007). Land-based whaling off the Azores officially ended in
1984, but in 1987 several whales were struck and lost and, at
least, three individuals were caught (Deimer et al., 1988). In
the Azores, captures throughout the decades greatly decreased
the number of sperm whales in the region and twenty years
after the end of sperm whaling a reduced number of recent
sightings were found. However, whale watching is not an
activity in decline in the Azores, on the contrary, as this
area has high diversity and abundance of several cetacean
species this activity is on the increase.

Future research is needed, especially including data regard-
ing sex and size of captured individuals, as well as amounts of
obtained oil and amber, in order to characterize catches and
compare them to recent data. New studies regarding this
matter should also take into consideration seasonal variation
in sperm whales presence, population structure, age-class
occurrence and habitat use.
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