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ABSTRACT

The presence of humpback whales in the Cook Islands (South Pacific) has been investigated over an 8-year sxirvey
conducted at Palmerston Atoll, Aitutaki and Rarotonga during the austral winter months (June to October) from
1998 to 2005. Additional observations were made from the islands of Atiu and Mangaia. During 2,911 survey
hours (over 563 days at sea), 522 humpback whale groups containing a total of 846 animals were recorded. AU
classes were observed, including singers, mothers and calves, mother/calf/escort trios and competitive groups. A
minimum of 93 humpbacks were individually identified from natural markings on their tail flukes. A separate
catalog of whales uses the dorsal fin, scarring, and underwater shots of lateral pigmentation for identification. A
total of 277 sloughed skin samples were collected for genetic analysis, and 23.5 hours of song recordings were
made in the area. Reports of whales in other portions of the Cook Islands were also noted, and included thirteen
other species. The Cook Islands region may represent a breeding ground for humpback whales, presumably from
the little-studied Area VI population; however, the low density of animals and the complete lack of inter-annual re-
sightings to date suggest that it is not a central breeding location. These waters may well serve as a corridor for
migrating humpbacks. Satellite tagging projects planned for 2006 may tell us more about the migration of this
population. The sequencing of DNA from skin samples of humpback whales from this population has revealed a
new genetic clade (see Olavarria et al, this meeting). Although tail fluke matches have been made with
neighboring countries (7 with Tonga, 1 with French Polynesia, 1 with Nuie and 1 with American Samoa) the
relationship of humpbacks in this region to those in adjacent tropical areas remains unclear. The relatively small
number of whales inhabiting the Cook Islands today likely reflects the over-exploitation of the Area VI population
(notably by Soviet illegal whaling), and a subsequent lack of recovery. However, it is also possible that the Cooks
has never been a principal migratory destination for Area VI humpbacks, and/or that the major breeding
concentration for this stock (if such a concentration exists at all) hes elsewhere in Oceania.

INTRODUCTION

Humpback whales, Megaptera novaeangliae, are widely distributed throughout the oceans of the Southern
Hemisphere. Traditionally, populations of baleen whale species have been divided by the International Whaling
Commission (IWC) into six management units, termed Areas I to VI, although knowledge of actual stock
boundaries is in most cases inconclusive. Himipback whales from all six areas feed in the circumpolar waters of the
Antarctic, and migrate to a variety of distinct breeding grounds in fropical waters to the north (Kellogg 1929,
Mackintosh 1942, Chittleborough 1965).
Most of the information concerning the biology of humpbacks from these areas has come from 20* century

commercial whaling catches, which were extensive throughout the Southem Hemisphere. However, current
knowledge concerning the occurrence, distribution and population identity of humpbacks varies considerably by
area. Areas IV and V, which include (respectively) the western and eastern coasts of Australia, are relatively well
studied as a result of thoroughly documented coastal whaling, as well as more recent investigations of living whales
(Chittleborough 1965, Dawbin 1966, Bannister 1994, Paterson et al. 1994, Brown et al. 1995). In confrast,
relatively little is known concerning the humpbacks that inhabit Area VI, the boundaries of which extend from the
equator to the margins of the Antarctic continent within longitudes 120° to 180°W.
Within Area VI lie the Cook Islands, a group of islands and atolls scattered over approximately 1 million square

miles of the southwestern South Pacific. Provisionally, the Cooks are recognized by IWC as part of what is tenned
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Breeding Stock F, which also includes French Polynesia. No commercial whaling is known to have taken place in
this region this century; records of earlier (historical) catches are sparse, although boiling pots and harpoons have
been found on the island of Rarotonga.
On September the 19* 2001, the Govenmient of the Cook Islands declared a whale sanctuary in the territorial

waters of that island state. Following the declaration of the Cook Islands Whale Sanctuary, the government enacted
a set of regulations aimed at the protection of cetaceans within Sanctuary waters. As a result, it is now forbidden to
kill, injure or harass whales and other cetaceans within the Sanctuary.
In 1998, we began a study of the distribution, occurrence and behavior of humpback whales in the Southern Cook

Islands, the early results of which were reported in Hauser et al (2000). Here, we provide an update on that work
using data from an additional six years of research in this region, together with additional information generated
from comparisons with other study sites in the South Pacific.

MATERIALS & METHODS

Study areas and effort

The Cook Islands (Figures I and 2) include fifteen islands or atolls that lie between approximately 7° and 23.5°
South with a longitude between 156" and 167° West. French Polynesia is 950 miles to the east and Tonga lies
approximately 1000 miles to the west. There are two major island groups, the Soudiem and Northern Cooks,; the
largest of the 15 islands is Rarotonga.

Palmerston is a 30 square-mile atoll which was the initial focus of an exploratory study in 1998. Palmerston lies at
latitude 18° 04' South, longitude 163° 10' West on the northwestern margin of the Southern Cooks group. Since
Palmerston is the surface peak of a large seamount, the bathymetry around the island rapidly drops to abyssal depths
exceeding 4000 m. Palmerston consists of small areas of land on the margin of a cratered lagoon, which is
protected by a flinging reef system. The nearest other island is 400 km away. Surface water temperatures aroimd
Palmerston average approximately 26° C with little seasonal variation. Local weather is dominated by often strong
easterly trade winds; thus, rough seas and large swells are common. The island is inhabited by a small population
of people descended from a 19* century English whaler named William Marsters and his three Polynesian wives.

Rarotonga lies at latitude 21°, 23' S., longitude 159°.78' West in the Southem Cooks group and is approximately
2414 kilometers from the equator along the same longitude as Hawaii. With a shoreline of 33.7 km, the land mass
is 28 square km with high volcanic mountains and a rugged eroded center of peaks and ridges. There is a level
lowland approximately I km wide with a swampy inner area and some raised coral. The nearest neighboring island
is 200 km away.

Aitutaki lies at latitude I8°.88 South, Longitude 159°.74 in the Southem Cooks. Its land area is 16.5 square
kilometers and it is partly volcanic (almost an atoll) with a lagoon that is 10 km wide and 15 km long. The main
volcanic island lies to one side of the lagoon which is surrounded by 13 low coral triangular reef islands.

The primary objective of this stody was to determine the population identity of humpback whales (and other
cetacean species) found in the waters of the Cook Islands. More specifically, we have investigated how this
population of humpback whales relates to others in the southem hemisphere, whether these animals mix with those
from other areas throughout the Pacific, and whether they return to the same breeding sites reliably. With existing
data we are unable to investigate where animals observed in the Cook Islands feed during the austral summer.

Exploratory surveys of the Palmerston area were conducted in:

1998 19 September to 5 October
1999 4 October to 17 October
2000 11 October to 31 October

Exploratory surveys of the Aitutaki area were conducted in:

1998 18 September & 6 October (en route to & from Palmerston)
1999 26 July to 11 August
2000 5 October to 9 October
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2001     27 August & 28 August (en route to Palmerston)

Exploratory, and subsequently regular, surveys of the Rarotonga area were conducted in:

1999 17 August to 7 September
2000 18 July to 19 October
2001 27 July to 18 October
2002 7 July to 27 October
2003 28 June to 28 October

2004 18 May to 1 November
2005 12 June to 26 October

Surveys were conducted on all days in which wind conditions (< 30 knots) permitted the operation of small (4-
5.5m) aluminum boats powered by outboard engines ranging from 15 hp to 40 hp in the outer islands, and a 22-foot
Sea Skiff fiberglass vessel with a 90 hp Honda 4 stroke engine off Rarotonga. Although attempts were made to
cover all areas around the islands, weather conditions and the nature of the platform precluded the use of systematic
survey protocol, and most observations were made in the lee of each island. There was no a priori selection of
whale groups of a particxilar size or type to approach; generally, the vessel proceeded to the nearest sighting.
When humpback whales were sighted, the following data were recorded: time, location (relative to the island), a
GPS latitude & longitude waypoint at the beginning and the end of each encounter, group size, group class and
behavior. Group class categories included non-singing singletons, singers, pairs, trios, mother/calf pairs,
mother/calf/escort trios, and competitive groups. The latter involved three or more whales, with clearly
recognizable structure and occasional agonistic behavior (Tyack & Whitehead 1983, Baker & Herman 1984,
Clapham et al. 1992). All single whales were approached and a hydrophone was used to determine if they were
singing.
Whenever possible, humpback whales were individually identified using photographs or mini-digital video

recordings of natural markings. In particular, we used the pattern on the ventral surface of the flukes (Katona and
Whitehead 1981), as well as other variable features visible eidier underwater or from surface observations. Photos
were taken with a 35 mm camera equipped with telephoto lens, power winder and 400 ISO color slide, color print or
black and white print film. Underwater video observations and surface activity (from 1998 to 2004) were recorded
using 3-chip mini-DV camcorders equipped with marine housings. A Sony High Definition video camera was used
for surface recordings in 2005. Still video fi:ames were captured with an Apple G5 laptop computer and a Sony
editing WatchMan.
Sloughed skin was collected from each whale whenever possible for subsequent genetic analysis. Humpback

whale songs (Payne and McVay 1971) were recorded using an HTI hydrophone and either a DAT recorder or a
mini-DV camcorder.

While in the Cook Islands, local fishermen, native Cook Islanders, tourists and other individuals were
interviewed regarding sightings of humpback whales in the region. Sighting forms were developed and handed out
to fishermen, dive boat operators and pilots, while sighting posters were hung at the hotels and hostels aroimd the
island.

RESULTS

Humpback whale occurrence

The majority of observer effort was focused on Rarotonga. Over all locations, during 2,911 survey hours (563
days), 522 humpback whale groups containing a total of 846 animals were recorded. All classes were observed,
including singers, mothers and calves, mother/calf/escort trios and competitive groups. Sightings are summarized
by year, area and group class in Table 1). Overall, the mean observed group size was 1.6.
At Palmerston, Aitutaki and Rarotonga, humpbacks were found in a wide range of depths, including close to the

reef, along the wall and in abyssal depths away from the islands. Because of rough weather, we could not survey
more than about three miles fix)m Palmerston, 3 miles from Aitutaki and 5 miles from Rarotonga but at this distance
we were well into extremely deep water. Singers were observed in both shallow and deep areas while in the
inverted still position, swimming and surfacing.
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Group Class Totals

A variety of group sizes and types were observed, including mother/calf pairs, mother/calfi'escort groups, and
competitive groups. Group classes were observed with the following combined frequency across the three study
sites: singletons (259), pairs (118), trios (30), mother/calf pairs (88), mother/calf/escort groups (28), and competitive
groups (29). We documented a total of 96 singers.

Sample aod data collection

Individual identification
Although analysis is ongoing, 93 humpbacks were individually identified by their unique tail flukes from
photographs or frames captured from digital videotape. The majority of these flukes were completely white which
appears to be very common across Oceania. Scarring from cookie cutter sharks and barnacles is very helpful in the
fluke comparisons. A separate catalog of whales identified by their dorsal fin, scarring and/or lateral pigmentation
is in preparation.
No whales were re-sighted between any of the eight years of this study, although some animals have been seen

more than once during the same season.

Skin samples
In all, 277 sloughed skin samples have been collected.   Bones, mucus, blood clots, sperm and regurgitated milk
have been collected opportunistically and sent (with the skin samples) for analysis to the University of Auckland.

Song recordings
Approximately 23.5 hours of song recordings, covering a minimum of 26 full song cycles, were collected.
Recordings ranged in length from 7 to 90 min. Song has been collected off Palmerston, Aitutaki and Rarotonga,
and these recordings have been sent to Michael Noad (acoustician for the South Pacific Whale Research
Consortium). The presence of singing varied among years with the highest rate of singing in 1998 and 1999 and the
lowest in 2002. Over the 8 years of this study only 96 distinct singers were heard on 86 separate days, as follows:

PtUmerston

1998: 8 out of 15 days
1999: II out of 13 days
2000: 2 out of 16 days

Aitutaki

1998: lout of 2 days
1999: 4 out of 11 days
2000: 2 out of 5 days
2001:0 out of 2 days

Rarotonga
1999: 9 out of 14 days
2000:12 out of 37 days
2001:11 out of 54 days
2002: 2 days out of 76
2003:12 days out of 94
2004: 7 days out of 121
2005: 6 days out of 103

Reports from elsewhere in the Cook Islands

Since 1998 Cook Islands Whale Research has collected whale sighting information and distributed posters and
sighting forms in various places in the region. Humpbacks are regularly reported to us passing through the Cook
Islands (primarily from Rarotonga) from July through November, and occasionally humpbacks are reported off
Rarotonga in December, January, February, May and December. Sighting reports and these data indicate that
humpback abundance peaks between August and October.   Cow-calf pairs and larger groups were also observed
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Pilots from Air Rarotonga have occasionally reported whales seen off the shores of Mangaia, Atiu, Manahiki, and
Penrhyn from their planes. According to their reports, they rarely see whales en route to these islands although there
are occasional reports of humpbacks sighted offshore by long-line fishermen.

Interchange between the Cook Islands and neighboring countries

Only 10 tail fluke matches have been found between the humpbacks of the Cook Islands and other countries across
Oceania. Two of these matches occurred within the same year. Although other matches (not involving the Cooks)
have been made between countries as far apart as New Caledonia and French Polynesia, we have found matches
only with island nations that are direct neighbors to the Cook Islands. These are detailed below.

Tonga
A whale named by us "White Sox" was seen off Rarotonga on 23 August, 1999 and re-sighted 50 days later 1852
km away in Vava'u, Tonga on 12 October, 1999.

The following Tonga matches are given by local field codes (TG for Tonga, CI for the Cooks):

TGVA9832 (1998) = CIMn083100 (2000)
28 September, 1998+31 August, 2000

TGVA9920 (1999) = ClMn092102 (2002)
1 September, 1999 +21 &27 September,2002

TGVA9989 (1999) = CIMn081999 (1999)
12 October, 1999 + 19&23 August, 1999

TGVA0082 (2000)'^ ClMn082802 (2002)
lOSeptember, 2000+11& 28 August, 2002

TGVA0146 (2001) = ClMn082200 (2000)
2 September, 2001 + 22 August. 2000

TGVA0226 (2002) = ClMn080100 (2000)
5 September, 2002 + 1 August, 2000

TGVA9418/9952/0123 (1994/1999/2001) = CIMn083103 (2003)
lOSeptember, 1994/14September, 1999/29August, 2001+31 August, 2003

French Polynesia
The second match within the same year was with Mo'orea, Tahiti. The whale was seen off Rarotonga on 19
September, 1998 and had been observed off Mo'orea in August of the same year. The distance is approximately
1760 km between the two countries. There were no other matches with French Polynesia.

American Samoa

There was a single match with American Samoa:

AS36fJ)4 (2004) = CIMn081903 (2003)
20 September, 2004 + 19 August, 2003

Nine

There was also only one match with Niue:

Niue0102 (2001) = ClMn080700 (2000)
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1 August, 2001 + 7 August. 2000

DISCUSSION

The results of this study suggest that the Southern Cook Islands represent a calving ground for humpback whales
during the austral winter. This is indicated by the presence of mothers with calves in the area (both in our
observations and in local sighting reports). The sightings and acoustic detection of many singers, as well as the
observation of competitive groups, fiirther indicate that the area serves as a mating ground, since both singing and
competitive behavior have been strongly linked to courtship (Tyack 1981, Tyack and Whitehead 1983, Baker and
Herman 1984, Clapham et al. 1992). However, the relatively low density of whales, the complete lack of inter-
annual resightings, and the variability in the ftequency of singing all suggest that this region is not a major
aggregating point for breeding. It is possible that whales may simply be taking advantage of occasional mating
opportunities while moving through en route to some other location. It is likely that humpbacks use, or at least pass
through, much or all of the Cook Islands region, although considerably more work is required to confirm this belief
The Cook Islands do not appear to have ever been a major site for humpback whaling. Maps compiled by

Townsend (1935) from American whaling logbook data show only three humpback catches in the vicinity of the
Cooks, but if these locations are accurate it is likely that the takes were made opportunistically by vessels en route to
more established grounds at Tonga or elsewhere in the southwestern Pacific region. Documentation of local shore-
based whaling in the Cook Islands is sparse, although there are reports of whales taken by natives at Rarotonga.
That the focus of these catches was the humpback is suggested by a local tradition that the flowering of the Ngatae
(Indian Coral) tree during July represented a cue for local whalers to ready boats and equipment for the arrival of
the first whales (McCormack, 1990); this coincides with the timing of the humpbacks' migration into Cook Island
waters. Two whale boiling pots, harpoon tips, and old whale bones also suggest the presence of whaling off
Rarotonga. Fisheries officers in the Cooks had been given Discovery tags in the I960's for use with humpback
whales. A surviving fisheries officer recalls tagging at least two dozen humpbacks in the waters around Rarotonga,
but there is no record of any of these tags being recovered. The other plausible target species for local whaling, the
sperm whale {Physeter macrocephalus), is much less seasonal in its occurrence.
Recent woric in this area (following that simimarized in Hauser et al. 2000) has involved more intensive

photographic and genetic sampling of humpbacks over an eight-year period. The first three field seasons in
Palmerston, September/October 1998, 1999 and 2000 were dictated solely by the availability of opportunistic
transportation to this remote island. Elsewhere in the Southern Hemisphere (including Tonga), humpback whale
abimdance in breeding areas peaks in August or early September (Chittleborough 1965, Dawbin, 1966, Abemethy
et al. 1992), and there is no reason to believe that Area VI whales follow a different trend. A broadly similar peak
of occurrence is observed in the Cooks.

The population identity of the humpbacks in the region remains to be established. It is likely that they are a
component of the Area VI stock, which is believed to feed on summering grounds in Antarctic waters to the south.
It is not known whether the breeding range for this population extends across a wide arc through the various island
groups of the southwestern Pacific (such as Tonga to the west and French Polynesia to the east); this question will
be resolved only through collection and comparison of photographic or genotypic individual identification data, or
through extensive satellite tagging.
Of the various island groups in the southwestern South Pacific, Tonga has been the focus of most recent work

through the South Pacific Whale Research Consortium. We have found 7 fluke matches between the Cook Islands
and Tonga, which lies in the eastern portion of Area V, west of Rarotonga. The reported lack of recovery of
humpbacks at Tonga (Abemethy et al. 1992) and elsewhere (e.g. Fiji, Paton et al., this meeting) contrasts with high
apparent rates of increase of humpbacks off eastern Australia (e.g. Bannister 1994, Paterson et al 1994, Noad et al,
this meeting). This suggests that these two regions host separate populations, or that much of the maternally
transmitted fidelity which led whales to return to these breeding area has been lost through whaling. Additional
support for the existence of separate stocks in the eastern and western portions of Area V comes &om analysis of
humpback songs, which have often been used as indicators of population mixing (see Payne and Guinee 1983).
Helweg et al (1998) found distinct differences in songs recorded at Tonga compared to those from eastern
Australia, Kaikoura (New Zealand) and New Caledonia.
To date, genetic results have been inconclusive with regard to this question. Using mitochondrial DNA, Baker e/

al (1994, 1998) confirmed the division between humpback populations in Areas IV and V, but the number of
samples from Tonga was too small to test for significant division between this area and the western portion of Area
V. However, the authors noted that the occurrence of non-shared haplotypes between Tonga and eastern Australia
might indicate some division. While Tongan humpbacks may be different fi-om those wintering in the western part
of Area V, their relationship to humpbacks in the Cook Islands is still unknown despite the matches involving seven
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whales observed in both areas; resolution of this issue awaits analysis of additional samples from Tonga and the
Cook Islands.

Significant differentiation was observed between the Code Islands and French Polynesia, the putative central
Pacific F stock. Further analysis showed that Cook Islands animals are less similar to French Polynesia than to
whales sampled in to the breeding grounds to the west, lending further support to the notion that Cook Islands and
French Polynesia should not be combined in a single stock. The implications for the discovery of a new clade
among Cook Islands humpbacks is not yet clear, but adds to the idea that the population structure within this region
is not straightforward.
The question remains whether this population of humpbacks is fairly new to the Cooks area or whether its

existence has gone unrecognized over the years. The abundance and population status of the Cook Islands whales
are also unknown. Although no major whaling on humpbacks has ever occurred in the tropical portions of Area VI,
large catches were made in the high-latitude feeding grounds of this management area, including substantial illegal
takes by the USSR (Yablokov et al. 1998). As such, it is likely that the Area VI population was heavily exploited
by commercial whaling, and it is quite possible that the relatively low number of whales observed in the Cook
Islands reflects this depletion, and a subsequent lack of recovery. However, it may also be that the major breeding
concentration of this stock lies elsewhere.

Investigations of the current status of this population are clearly needed; however, obtaining reliable estimates of
abundance from this region will not be easy, since working conditions are likely to be difficult in both high- and
low-latitude portions of the whales' range. In the Cook Islands, the persistent strong trade winds and lack of
substantial landmasses (to provide a lee) complicate the gathering of samples, photos and data, and this problem is
likely to be encountered in other island groups at similar latitudes. Assessment of this population's status and
structure will require a coordinated effort by researchers in several locations. Given that parallel studies are
underway in other locations of Oceania (including eastern Australia, New Caledonia, New Ziealand, Tonga, Nuie
and French Polynesia), we continue to contribute to an integrated, coordinated research effort on humpback whales
throughout this vast area of the South Pacific.
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Table 1. Survey hours and humpback whale sighting totals, by year and group class, off Palmerston, Aitutaki and Rarotonga from 1998 to 2005.

Location Dates (# of survey
days)

Surve

y
hours

Sightings Group class Behavior

Song
heard

Mean

group
sizeGroups Whales Singles Pairs Trios

Mother/

Calf

Mother/

Calf/

Escort

Competitive
Groups

Singers

Palmerston

19 Sep - 5 Oct
1998

(15 days)

45hrs

17 30 7 7 3 0 0 1 9 8

1.81

sd=0.70

n=17

Aitutaki
18 Sept & 6 Oct

1998

(2 days)

4hrs

4 8 1 0 1 2 0 0 1 1

2.00

sd=0.82

n=4

Aitutaki
26 Jul - 11 Aug

1999

(11 days)

53hrs

7 10 4 2 0 1 0 0 4 4

1.43

sd=0.53

n=7

Rarotonga
17 Aug-7 Sept

1999

(14 days)

60hrs

20 29 11 9 0 0 0 0 9 9

1.45

sd=0.51

n=20

Palmerston

4 Oct- 17Oct
1999

(13 days)

63hrs

16 20 12 3 0 1 0 0 11 11

1.25

sd=0.45

n=16

Location Dates (# of survey
days)

Surve

y
hours

Sightings Group class Behavior

Song
heard

Mean

group
sizeGroups Whales Singles Pairs Trios

Mother/

Calf

Mother/

Calf/

Escort

Competitive
Groups

Singers

Aitutaki

5 Oct - 9 Oct
2000

(5 days)

23hrs

6 7 5 0 0 1 0 0 3 2

1.17

sd=0.41
n=6

Rarotonga

19 July- 19 Oct
2000

(37 days)

169hrs

52 85 28 8 7 4 4 1 14 12

1.63

sd=0.81

n=52
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11 Oct-31 Oct 82hrs 1.63

Palmerston 2000

(16 days)

8 13 3 0 0 5 0 0 2 2 sd=0.52

n=8

27 My -18 Oct 189hrs

2001 1.68

Rarotonga

(54 days)

53 89 26 11 3 10 4 1 11 11 sd=0.70

n=53

27 Aug - 28 Aug 7hrs 2.33

Autitaki 2001

(2 days)

3 7 0 2 0 0 1 0 0 0 sd=0.58

n=3

7 July - 27 Oct 430 hrs 1.68

Rarotonga 2002

(76 days)

31 52 11 4 0 15 1 0 2 2 sd=0.54

n=31

Location Dates (# of survey
days)

Surve

y
hours

Sightings Group class Behavior

Song
heard

Mean

group
sizeGroups Whales Singles Pairs Trios

Mother/

Calf

Mother/

Calf/

Escort

Competitive
Groups

Singers

Rarotonga
28 June - 28 Oct

2003

(94 days)

602 hrs

140 233 66 42 9 19 6 14 15 12

1.69

sd=0.67

n=138

Rarotonga

22 Mar -1 Nov

2004

(121 days)

696 hrs

53 86 24 11 3 12 2 3 7 7

1.62

sd=0.66

n=53

Rarotonga
10 June-26 Oct

2005

(103 days)

486 hrs

112 177 61 19 4 18 10 9 8 6

1.58
sd=0.71

n=112

TOTALS 563 days

2911

hrs 522 846 259 118 30 88 28 29 96 87 1.62
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Figure 1. Location of the Cook Islands within the South Pacific.
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