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ABSTRACT: To examine the general population trends of large whales in South Georgia waters, 2
opportunistic data sets of sightings of large whales from 1991 to 2010 around South Georgia were
analyzed: the South Georgia Museum log of whale sightings and the British Antarctic Survey
whale sighting reports from the Bird Island research station. Bird Island abuts the northwest tip of
South Georgia. The 4 most reported species in both data sets were southern right whale Eubalaena
australis, humpback whale Megaptera novaeangliae, minke whale Balaenoptera bonaerensis, and
killer whale Orcinus orca. These totally independent data sets showed comparable changes in
abundance through time; thus, despite a lack of sighting effort records, inferences could be drawn
about changes in relative abundance. The number of reported sightings per 5 yr period from both
data sets increased from the 1991 to 1995 period through the 2001 to 2005 period and has since de-
creased. Species composition of reported sightings has changed over time; southern right whales
have become the most sighted species in both data sets, with a peak of reported sightings in the
2001 to 2005 period. Sightings were concentrated around Shag Rocks, at the northwest tip of South
Georgia, and along the north/east coastlines of South Georgia; sightings in the bays around South
Georgia have increased over time. In an area such as the Antarctic, which poses many difficulties
when conducting research, opportunistic data sources such as these, although not ideal, can be-
come invaluable, since such information would otherwise be unattainable.
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INTRODUCTION

South Georgia waters were perhaps the most
whale-dense habitat on the planet 100 yr ago; over a
7 yr period from 1923 to 1930, harvests of 1 to >1000
fin whales Balaenoptera physalus and 1 to >990 blue
whales B. musculus were reported from single 261
square nautical mile (675.9 km?) grid cells near the
island (Fig. 1) (Kemp & Bennett 1932). The South
Georgia area is known to be an important feeding
ground for large whales due to the high density of

*Email: richardson.jessica.lynn@gmail.com

Antarctic krill Euphausia superba there (Reid et al.
2000, Hedley et al. 2001, Rowntree et al. 2001, Atkin-
son et al. 2004, Leaper et al. 2006, Murphy et al. 2007,
Valenzuela et al. 2009, International Whaling Com-
mission 2010, 2011a). These waters are characterized
by high biomass and productivity of phytoplankton,
zooplankton, and vertebrate predators. The causes of
this productivity remain unclear, despite studies dat-
ing back over a century, but commercial fisheries
have exploited the abundant resources since the late
1700s (Atkinson et al. 2001). The most notable ex-
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Fig. 1. Balaenoptera physalus and B. musculus. Distribu-

tion of fin and blue whales per 261 square nautical mile

(675.9 km) grid cells around South Georgia (shaded area),

based on all recorded positions of capture between 1923 and
1930. Figure courtesy of Kemp & Bennett (1932)

ploitation in South Georgia waters is that of the pop-
ulations of large whales. In 1903, Norwegian whaler
C. A. Larsen noted ‘they are very big whales and I
saw them in the hundreds and thousands' (Ten-
nessen & Johnsen 1982, p. 160). A year later Larsen
returned to establish the first whaling station on
South Georgia. After his highly successful first year,
the desire to obtain whaling permits and establish
stations on South Georgia intensified; by the 1912 to
1913 season, 6 stations were operating on the island
and South Georgia had become known as the south-
ern capital of whaling (Allen 1980, Tennessen &
Johnsen 1982, British Antarctic Survey 1999).

Historically, whaling is characterized by a pro-
gression from more valuable or more easily caught
species to less attractive species as stocks of the orig-
inal targets became depleted (Allen 1980). Antarctic
whaling is no exception. Catches throughout the
Antarctic can be divided into 5 periods: humpback
whales Megaptera novaeangliae from 1904 to 1912,
blue whales from 1913 to 1937, fin whales from 1937
to 1965, sei whales Balaenoptera borealis from 1965
to 1975, and minke whales B. bonaerensis! from 1975
to present (Tegnnessen & Johnsen 1982). While other
species were caught during each period, the species
mentioned was the targeted species and represented
the bulk of the catch. Southern right whale Eubal-
aena australis stocks were depleted in the southern
hemisphere by the mid-19th century, before whaling
stations were established on South Georgia, so they
comprised only a minimal portion of catches (Allen
1980).

The 61 yr period of whaling in the waters of South
Georgia (1904 to 1965) spanned the first 3 ‘periods’ of
Antarctic whaling: humpback whale, blue whale,
and fin whale. Catches at South Georgia included:
blue, fin, sei, humpback, minke, southern right, and
sperm Physeter macrocephalus whales, most of which
were depleted to <10% of their original stock size
(Tennessen & Johnsen 1982, Best 1993, Clapham &
Baker 2009). When whaling ceased in South Georgia
in 1965, a reported 175250 whales had been pro-
cessed at the land-based whaling stations alone since
1904 (Committee for Whaling Statistics 1942, 1951,
1953, 1954, 1955, 1956, 1957, 1958, 1959, 1960, 1961,
1962, 1963, 1964a,b, 1965, 1966, Tennessen & John-
sen 1982, Moore et al. 1999); in all, over 2 million
whales were taken in the Antarctic between 1900
and 2005 (Clapham & Baker 2009).

Decades later, sightings are still relatively rare, and
little is known about the populations that utilize
South Georgia waters as feeding grounds (Moore et
al. 1999, Reid et al. 2000, Hedley et al. 2001, Rossi-
Santos et al. 2007). Southern right whales and hump-
back whales that breed off the coast of South Amer-
ica (Peninsula Valdés, Argentina, and Abrolhos
Bank, Brazil, respectively) have been traced to South
Georgia feeding grounds; however, these are limited
cases representing only a handful of individual
whales (Best et al. 1993, Moore et al. 1999, Rowntree
et al. 2001, Stevick et al. 2006, Zerbini et al. 2006,
Engel & Martin 2009, Valenzuela et al. 2009). This

IMinke whales recorded may also be of the species B. acuto-
rostrata
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general lack of knowledge stems from the inherent
difficulty associated with studying cetaceans in the
Antarctic; research in the area is quite costly, and
sighting conditions are often unfavorable. For these
reasons, opportunistic data may be useful in lieu of
quantitative line transect studies to examine broad
trends in area usage by populations of large whales
over time. Independent, continuous historical data
sets are kept of opportunistic sightings around South
Georgia (565°S, 36° W) by the South Georgia Museum
and the British Antarctic Survey station at Bird Island
(54.017°S, 38.05°W). These data sources have little
to no direct costs and, despite a lack of sighting effort
data and study design, may illustrate general trends
in the use of South Georgia waters by species of large
whales. This paper presents findings from the analy-
sis of these 2 opportunistic data sets.

MATERIALS AND METHODS
Museum log reports

The South Georgia Museum in Grytviken was
founded in 1992 by Nigel Bonner. Vessels of various
types (e.g. fishery patrol, military, recreational, com-
mercial fishing, cruise, research, etc.) that travel to
South Georgia waters generally stop at Grytviken to
clear into the port of entry and, in so doing, often visit
the museum where they are encouraged to record any
whale sightings during their passage in the museum's
log book. This written log has been kept at the mu-
seum since December 1995; sightings from the logs of
yachts, commercial cruise ships, and British Navy
ships since 1992 have been appended to this written
log, resulting in almost 2 decades of continuous sight-
ing records. Sighting entries vary in detail and com-
pleteness but include some or all of the following in-
formation: sighting date, species, number of animals,
observing vessel, vessel type, position coordinates of
the sighting, description of the sighting location, and
further comments about the sightings. Sightings are
logged as sighting events; each event can include one
or many individuals. Observers range from cruise
passengers to seamen to military officials to natural-
ists, so the accuracy of species identification in this
data set is often less than that achieved by specifically
trained marine mammal observers. For the purpose of
this study all reports that indicated any uncertainty
regarding species identification were classified as 'un-
identified'. Due to the difficulty of identifying beaked
whales (Family Ziphiidae) to the species level, all
beaked whales were grouped into a single category.

Reported sightings were georeferenced using
GoogleEarth (earth.google.com) and ArcGIS 10
(ESRI) based upon coordinates provided and/or loca-
tion descriptions. Due to the variety in available data,
some point locations are exact, as they are from given
coordinates, while others are more arbitrarily placed,
based on the given description of the sighting loca-
tion (an interactive map of these sightings can be
found at www.sght.org/sites/default/files/South %20
Georgia.html). Entries with no location information
or vague location descriptions were disregarded for
spatial analysis. Sightings were organized by season,
defined as periods extending from August to July
(e.g. sightings from August 1991 through July 1992
were classified as the 1991 season). For analysis pur-
poses, sightings were separated into 4 bins, each rep-
resenting 5 seasons of data (1991 to 1995, 1996 to
2000, 2001 to 2005, and 2006 to 2010). Species com-
position, sighting locations, and overall sighting
abundance were analyzed for variation over time.

Bird Island data

Bird Island is a small island (4.8 km long and up to
800 m wide) that lies off the northwestern tip of South
Georgia Island (see Fig. 2). The British Antarctic
Survey (BAS) has occupied a research base there
every summer since 1975/1976 and year-round since
September 1983. There are typically 4 employees on
station throughout the winter (May to October), with
up to 10 during the summer (November to April).
Although the BAS scientific research at Bird Island
focuses on seabirds and seals, incidental sightings of
cetaceans are recorded in the unpublished annual
report (Bird and Mammal Report, Bird Island, British
Antarctic Survey). Sighting records in these reports
are less descriptive, including sighting date and a
written description of the sighting that notes the spe-
cies seen, number of animals, and other comments on
the sighting. Annual reports are archived by the BAS
and accessible on request; we acquired reports from
the 1991 season through the most current report
(2010 season) (British Antarctic Survey Archives
Service, Ref. No AD6/2BI, years 1991 to 2009; copy-
right NERC/BAS) for comparison with the museum
records. BAS observers are typically trained, profes-
sional field biologists, albeit not necessarily trained
in identification of large whales. Any uncertainty
concerning species identification was recorded as
‘unidentified’.

Since location information was absent or vague in
many cases in the Bird Island records, these data
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were not georeferenced or analyzed for spatial
trends. Sightings were organized by season and sep-
arated into temporal bins as described for the
museum data. Species composition and overall sight-
ing abundance were analyzed for variation over
time. Trends in museum data were compared with
those of the Bird Island data.

RESULTS

The 4 most reported species for the South Georgia
Museum log and BAS Bird Island station records
were southern right whale, humpback whale, minke
whale, and killer whale Orcinus orca. Other reported
species include beaked whales (Family Ziphiidae),
blue whale, fin whale, hourglass dolphin Lageno-
rhynchus cruciger, long-finned pilot whale Globi-

cephala melas, sei whale, and sperm whale (Fig. 2).
The number of reported sightings per 5 yr period in
both data sets increased from the 1991 to 1995
through the 2001 to 2005 period and has since de-
creased (Figs. 2 to 4). Species composition of reported
sightings has changed over time. Southern right
whales have become the most sighted species for
both data sets, with a peak of reported sightings dur-
ing the 2001 to 2005 period (Fig. 4a,b). Other species
have varied in relative sighting frequency over time
and between data sets (Fig. 4a,b) —with the excep-
tion of blue and fin whales, sightings of which re-
mained scarce. Sightings were concentrated around
Shag Rocks, at the northwest tip of South Georgia,
and along the north/east coastlines of South Georgia
(Fig. 2). Sightings in the bays around South Georgia
have increased over time; southern right, minke, and
humpback whales were reported in Cumberland Bay

/\ Shag Rocks *  Megaptera novaeangliae (humpback whales) X Eubalaena australis (southern right whales) 0 1991-1995
o Family Ziphiidae (beaked whales) ®  Globicephala melas (long-finned pilot whale) A Physeter macrocephalus (sperm whales) BB 1996-2000
% Balaenoptera musculus (blue whale) + B. acutorostrata (minke whale) o Unidentified B 2001-2005
A B physalus (fin whale) ¢ Orcinus orca (killer whale) B 2006-2010
B [agenorhynchus cruciger (hourglass dolphin) O B. borealis (sei whale)

Fig. 2. Whale sightings around South Georgia Island and Shag Rocks by season from 1991 to 2010. Species are denoted by

symbols; time periods are denoted by color. Each symbol represents a single sighting event that may include one or many indi-

viduals. Bathymetric base map courtesy of Fretwell et al. (2009). Upper panels are higher magnification of western and eastern
areas of the lower panel, respectively
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Fig. 3. Total number of sightings of the 4 predominant whale

species — Eubalaena australis (southern right), Megaptera

novaeangliae (humpback), Balaenoptera bonaerensis

(minke), and Orcinus orca (killer) — plus unidentified sight-

ings in four 5 yr periods for Bird Island and South Georgia
(SG) Museum

on multiple occasions in the past decade, while there
were no reported sightings of minke whales and very
few of humpback or southern right whales there in
the previous decade (Fig. 2).

DISCUSSION

Whale sighting records from South Georgia are a
useful data source to illustrate general trends in the
use of the area by populations of large whales. It is
important to note that these data are opportunistic
and thus are accompanied by some shortcomings.
There is no way to correct for effort with these data
sets, and species identifications may not always be
accurate. Sighting abundance increased in both the
BAS Bird Island Station log and the South Georgia
Museum log from 1991 through 2005. Since these
data sets are independent of one another — collected
in different locations with different methods by dif-
ferent individuals—this change in sighting abun-

dance must be effort independent to a sig-
nificant degree. Thus, despite some

limitations, we can still draw the following
conclusions from the data: sightings of
large whales have become more abundant
around South Georgia since the 1990s,
some species are beginning to reappear in

120~ a
1004 & Eubalaena australis
O Megaptera novaeangliae
B Balaenoptera acutorostrata
80 W Orcinus orca
O Unidentified
60

1991-1995 1996-2000 2001-2005

1201
b

2006-2010

100
801
60
401
N |

1991-1995 1996-2000 2001-2005

2006-2010

bays around the island where sightings
had previously been rare, and southern
right whales have become the most fre-
quently sighted species in the past decade.

The relative increase, and then de-
crease, in abundance seen in both data
sets may be a result of population growth
since the cessation of whaling, coupled
with distribution shifts driven by environ-
mental change, given that whale abun-
dance around South Georgia has been
known to fluctuate dependent on alter-
ations in the environment (Kemp & Ben-
nett 1932, Tynan 1998, Murphy et al. 2007,
Forcada et al. 2008), e.g. fluctuations in
whale abundance have been shown to
correspond with changes in krill density

Fig. 4. Number of sightings for each of the 4

predominant whale species— Eubalaena aus-

tralis (southern right), Megaptera novaeangliae

(humpback), Balaenoptera bonaerensis (minke),

and Orcinus orca (killer)—and unidentified

sightings in four 5 yr periods for (a) Bird Island
and (b) South Georgia Museum
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and abundance in the area (Tynan
1998, Reid et al. 2000, Leaper et al.
2006, Murphy et al. 2007, International
Whaling Commission 2011a). Signifi-
cant rates of increase in all monitored

1990, 1993, Payne et al. 1990, Bannister
2001, International Whaling Commis-
sion 2001), as well as humpback whale
stocks, have been reported for the
southern hemisphere (Paterson & Pa-
terson 1989, Bryden et al. 1990, Katona
& Beard 1990, Bannister 1994, Interna-
tional Whaling Commission 2004, 2005, South Shetland
2006, 2007, 2011b). The decrease in Istands_
number of sightings in the last 5 yr pe- -

riod up to 2010 —for the South Georgia
Museum data—may also be the result -
of staff changes at the museum and [*™

] - Port Stanley
stocks of southern right whale (Best | @ @0"----

______

aboard vessels, which may have al-
tered the attention paid to and/or
awareness of the whale sighting log.

Whales have been more frequently reported within
the bays along the South Georgia shoreline in the
past decade than in the previous decade. At the onset
of whaling, there was such an abundance of whales
in the bay that boats could tow in 4 to 7 whales daily,
limited in their catch by amount of daylight and pro-
cessing time (Tennessen & Johnsen 1982). During
the South Georgia whaling era, whales were pre-
dominantly caught within 10 to 40 nautical miles of
the shore (Mackintosh et al. 1929). Decades after the
decimation of these near-shore populations of whales
ended, individuals may finally be utilizing these bays
again. Sightings are also concentrated around Shag
Rocks as previously recorded by research cruises
(e.g. Moore et al. 1999), the northwestern tip of South
Georgia, and along the north/east shorelines of
South Georgia (also reported by Sirovic et al. 2006).
The concentration of these sightings is most certainly
biased by the tracks of the ships—generally tourist
vessels coming from the Falkland Islands via Shag
Rocks to South Georgia and around the north/east
shores of South Georgia, often continuing on to the
South Orkney Islands or South Shetland Islands
(Fig. 5).

Southern right whales have become the most fre-
quently sighted species in the past decade, in both
the BAS Bird Island Station and the South Georgia
Museum log records, while sightings of blue and fin
whales remained scarce. Because both information
sources illustrate the same change in species com-
position of sightings, this has to be at least some-

Fig. 5. Typical route of cruise ships visiting South Georgia

what independent of changes in effort. Further,
changes in relative abundance are unlikely to be a
result of effort variation as the likelihood of sighting
one species versus another should be independent
of effort. Recent studies agree with this finding, not-
ing southern right whales as being the most fre-
quently sighted species during research cruises in
the South Georgia area (Moore et al. 1999, Reid et
al. 2000). Other previous studies commonly reported
sightings of southern right whales and humpback
whales near South Georgia and few sightings of
minke whales, blue whales, and fin whales in the
area with respect to number of sightings throughout
the Antarctic (Reid et al. 2000, Reilly et al. 2004,
Sirovic et al. 2006).

In this instance, opportunistic sighting records
allowed us to determine general trends in the abun-
dance, distribution, and species composition of the
populations of large whales utilizing waters around
South Georgia. This data source has been continuous
for 2 decades and costs little or nothing to use, as
sightings are recorded, logged, and maintained as
part of various other funded activities. Similar studies
have utilized ships of opportunity to conduct effort-
based surveys when chartering a vessel for focused
surveys was not an option (e.g. Williams et al. 2006).
In an area where many difficulties are associated
with conducting research, such as the Antarctic,
opportunistic data sources or ships of opportunity
such as these, although not ideal, can be invaluable,
due to the lack of alternative sources.
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CONCLUSIONS

Large whale species that were depleted during the
whaling era at South Georgia may be recovering and
have returned to the area— some species more than
others. Southern right whales and humpback whales
are more frequently sighted, while blue and fin
whales are still scarcely seen in the area. These
sighting frequencies agree with previous studies of
the area. However, better, more quantitative surveys
are urgently needed around South Georgia to dis-
cover more about these populations and their use of
these waters. Due to the costs and difficulties associ-
ated with focused surveys in the Antarctic, a poten-
tial alternative could be the use of opportunistic ves-
sels to conduct surveys. For example, trained marine
mammal observers could be placed on cruise ships to
get a more robust, effort-based data set of sightings,
or organized tourist group effort-based surveys could
be conducted during cruises where tourists work
with naturalists to keep an effort-based log of sight-
ings. Opportunistic data and vessels may result in
important findings that can shed more light upon the
use of feeding grounds around South Georgia by
whale populations and help motivate funding for
future research surveys in the area.
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