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ABSTRACT

In the winters of 1995, 1996 and 1997, research was conducted in the Auckland Islands to evaluate the status of southern right whalesin
the New Zealand sub-Antarctic. Whales were present in high concentrations each year (maximum count of 146 whales) in asmall areaon
the northeast side of the main island. Cow-calf pairs averaged 12% (range 9% to 14%) of the total population. Most cow-calf pairs were
sighted resting at the surface (60%) or travelling (36%) and showed a strong preference for shallow (< 20m depth) nearshore waters. The
ratio of females to males, as determined by molecular sexing using biopsy samples, varied from 54% to 39% over the three years but did
not differ significantly from 1:1in any year. Both males and females were found in varying group sizes, with the occurrence of social/sexual
activity predominant (85%) in groups of three or more whales. Most single whales were found resting (59%) and occasionally approached
theresearch vesseal (19%). A total of 217 individual whal es have been photo-identified over the three years of this study, 24% of which were
resighted more than once in a season and approximately 15% of which were resighted in more than one year. The high density of whales
in Port Ross during winter months, the presence of cow-calf pairs, including newborns, and the frequency of social and sexual activity
indicates that the Auckland |slands are a primary wintering habitat for southern right whales in New Zealand waters. However, the low
resighting rates within season and documented movement to nearby Campbell Island (290km) suggest that some whales are not resident
inthe Auckland Islands throughout the season. Therarity of right whales along the main islands of New Zealand and their apparent increase
in numbers in the Auckland Islands suggests a major shift in habitat use from pre-exploitation times or the loss of a component of a
historically sub-divided stock.
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INTRODUCTION

Prior to exploitation, southern right whales (Eubalaena
australis) were widely distributed in New Zealand waters
and the population is estimated to have included more than
10,000 individuals (Dawbin, 1986). Shore-based whaling
was conducted along both the North and South Islands, with
peak whaling involving at least 80 stations between
1843-1845 (Dawhbin, 1986). In addition, considerable
pelagic whaling by Americans occurred offshore near the
Chatham Islands (Fig. 1), east of the Kermadec Islands and
in the New Zealand sub-Antarctic Islands during the early
1800s (Townsend, 1935). There were also attempts at
shore-based whaling in the sub-Antarctic islands with
limited success. In 1849 awhaling station was established in
Port Ross, Auckland Islands, that closed three years later,
having caught only a single whale (Grady, 1986). Another
station operated at Campbell Island (52°33'S, 169°08'E)
from 1909-1913 and caught 63 right whales (Dawbin, 1986).
By the end of the 19" century New Zealand southern right
whales were considered commercially extinct (Dawbin,
1986).

Although protected from hunting by international
agreement since 1935, recovery of southern right whales has
been slow, and sightings along the coast of mainland New
Zedland remain infrequent. More than 35 years elapsed
between a sighting in 1963 (Gaskin, 1964) and the previous
recorded sighting of a right whale along the New Zealand
mainland in 1928. In the past 10 yearsthere have been fewer
than 30 reported sightings along the coast of New Zealand
(N. Patenaude, unpub. data). Despite year-round occupation
a the Kermadec Islands (Fig 1A) by the Department of
Conservation, right whales have not been sighted therein the
last 10 years (C. Roberts, pers. comm.).

In the sub-Antarctic islands, the pattern of recovery has
differed. Although the high latitude of these islands is more
consistent with known right whale feeding grounds
worldwide, sightings of southern right whalesin thisareain
winter months have increased during the last 50 years.
Meteorological staff stationed at Campbell Island (Fig. 1A)
from 1942 and 1990 consistently recorded sightings of
southern right whales during this season. These sightings
included social groups and the occasiona presence of
cow-calf pairs (Gaskin, 1968; Cawthorn, 1978; 1986; 1988;
1993). From 1995-1997, up to 44 whales were seen at one
timeat Campbell Island (Stewart and Todd, 2001). No calves
were sighted during this period.

In comparison with Campbell Island, there have been few
reports of right whales in the Auckland Islands until the last
two decades. Whether thisis because whales were absent or
because the islands were rarely occupied by observers over
the winter months is unclear. The New Zealand Coastguard
occupied theislands year-round from 1942-1945 and did not
report the presence of right whales (M. Cawthorn, pers.
comm.). There is now little doubt that population growth
around the Auckland Islandswas slowed or even reversed by
theillegal killing of 258 whales by Soviet factory shipsfrom
1950-1970 (Tormosov et al., 1998).

In the early 1980s, the crew of a private yacht reported
sighting approximately 75 right whales at the northeast tip
(Port Ross) of the Auckland Islands in winter (M. Cawthorn,
pers. comm.). More recently, the Royal New Zealand Air
Force (RNZAF) surveyed the Islands in July 1993, and
reported 42 right whales including three cow-calf pairsin
Port Ross (Donoghue, 1995). Following this survey, the
University of Auckland and the New Zealand Department of
Conservation jointly conducted the first winter scientific
expedition to the Auckland Islands in 1995 to investigate the
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status of southern right whalesin those waters (Patenaude et
al., 1998). Thiswork has continued for two additional years.
This paper reports on the current abundance and habitat use
of southern right whales found in the Auckland Islands
sub-Antarctic waters.

MATERIALS AND METHODS

Study area
The Auckland Islands are located 460km south of mainland
New Zealand (50°33'S, 166°15'E; Fig. 1). The main island
(Auckland) is approximately 40km long and 25km at its
widest. The western coast of the main island is exposed and
offersno sheltered areaswhilethe eastern coastlineisriddled
with large embayments. The southern end of the main island
forms a deep water harbour bordered by Adams Island. At
the northeast end, Port Ross leads southwest into Laurie
Harbour and is bordered by Enderby Island to the north.
Research was conducted in and around Port Ross from 17
July-9 August 1995, from 17 July-7 August 1996 and from
17 July-2 August 1997. In al three years, research was
conducted from small vessels (4.6-5.2m) powered by
outboard motors. Additionally in 1996 and 1997, a chartered
motor-sailing vessel provided a second platform from which
to conduct research. In 1995, small-boat surveys were
conducted in nearby waters off the north and east shores of
Auckland main island (Patenaude et al., 1998). A film crew
from the TVNZ Natural History Unit worked in parallel with
the research team for two weeks in 1996 and collected
underwater footage of whale behaviour. On 27 July 1996, a
helicopter chartered by the film crew was used to survey the
length of the Auckland Idlands, including Carnley Harbour,
for right whales (Fig. 1B).

Minimum abundance

To determine the minimum number of southern right whales
in Port Ross each winter, combined shore- and boat-based
surveys of Port Ross and adjoining areas were conducted, as
described by Patenaude (1998). The areas were divided into
sectors (Fig. 2A) and all sectors were simultaneously
scanned by eye for a period of 10 minutes. The approximate
locations of all whales observed at the surface were

recorded. Given the short scanning time, and the minimum
amount of travelling of the whales (see Results), duplicate
sightings are unlikely. An anima was judged to be a calf
when the portion of the animal visible at the surface was less
than half of the length of an accompanying adult. A sighting
was considered to include only one individual unless more
than one individual could be counted at the surface within
one and a half whale body lengths. Thus, these censuses
represent a minimum estimate of the number of whales
observed on each occasion.

Photo-identification
Photographs of callosity patterns, lip ridges and unusual skin
pigmentation were collected for individua identification of
the whales (Payne et al., 1983; Kraus et al., 1986; IWC,
1990). Photo-identification was conducted from small
vessels and at times from the deck or mast of a larger
chartered vessal. Photographs were taken with Kodak Tri-X
or T-Max black and white film (1SO 400, pushed to 800 or
1600) using a 35mm SLR camera equipped with
200-300mm lenses. Effort was directed at photographing the
left side of each whae athough both sides were
photographed when possible. Topside photographs were
taken opportunistically from the mast of the larger vessel.
The analysis of photographs was based on the left side
only and generally followed methods described by Payne et
al. (1977; 1989), although in this case photographs werefirst
sorted by the presence and extent of the lip callosity. All
identification photographs were first cross-checked with
other individually identified whales from within the same
season and then with whales identified from previous
seasons. When no match could be made, the whale was
added to the catalogue as a new individual. All identified
matches or new whales were confirmed by two experienced
researchers. Calves were not included in the final
photographic catal ogue because the true callosity pattern on
their heads are often obscured by ectoparasites inhabiting
bare skin as well as callosity tissue (Payne et al., 1983).

Biopsy sampling

Skin and blubber samples for genetic and pollutant analyses
were collected using a compound bow with a small biopsy
dart similar to that described by Brown et al. (1991). Biopsy
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Fig. 1. Location of New Zealand islands (A) and map of the Auckland Islands with area of concentration of southern right whales encircled (B).
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Fig. 2. (A) Map of study area divided into sectors showing shore-based observation points (squares) and path of boat survey (arrow) and location of
whale sightings during simultaneous surveys of sector 1-6 in (B) 1995, (C) 1996 and (D) 1997. Location of whales was not recorded during the

1996 boat survey.

samples were collected non-systematically except on
specific dayswhen cow-calf pairsweretargeted. Skin biopsy
samples were stored in 70% ethanol or frozen in liquid
nitrogen. In 1997, a midline slice of epidermis/blubber was
stored in  10% neutra buffered formain for
immuno-histochemical analysis, and blubber samples were
separately wrapped in acetone/hexane/methanol rinsed foil
and frozen (-20°C) for organic chemical analysis (Moore et
al., 1998). Total DNA was extracted using standard methods
(Sambrook et al., 1989) as modified by Baker et al. (1991).
The sex of individuals was identified by amplification and
restriction fragment analysis of the ZFY/ZFX gene, as
described by Palshall et al. (1992). Analysis of diversity and
distribution of mitochondrial DNA (mtDNA) from samples
collected in 1995 are reported by Baker et al. (1999).

Group size and behaviour

Prior to approaching a group of whales the group size and
activity were recorded. Animals were considered to be part
of agroup if they were within one and a half whale lengths
of each other and their activitieswere coordinated. Activities
were placed into one of the following categories:

(1) Rest: whale remaining motionless, moving only slightly
to breathe.

(2) Travel: directional forward movement that resulted in a
change of location.

(8) Social: two or more non-calves interacting at the
surface; no attempt was made to differentiate between
social activity and sexual activity.

(4) Approached boat: whale atering its course to actively
investigate the research vessdl.

(5) Play: above surface activity not apparently linked to
social activity. This included breaching, pectoral slaps,
lobtailing and interactions with kelp.

(6) Feeding: whale travelling at the surface with mouth
open.

Attempts were made to randomise sampling by regularly
changing location of data collection, zig-zagging within the
harbour and attempting to approach each group sighted. An
exception was made in the case of cow-caf pairs. In most
cases, encounters were terminated when whales showed
signsof active avoidance. In 1996 and 1997, encounterswith
cow-calf pairs were minimised until directed surveys had
been completed (see below) to reduce potentia disturbance
response to boat approaches.

Cow-calf abundance and habitat use

To estimate the total number of cow-calf pairsin Port Ross,
directed surveys were conducted from aboard a
motor/sailing vessel in 1996 and 1997. During each survey
(two per year), the vessel moved around Enderby and
criss-crossed Port Ross and Laurie Harbour (Fig. 1B, Fig. 3)
in an attempt to approach every cow-calf pair in the area.
Cow-calf pairs were located and photographed by an
observer in the spreaders of the mast and a second
photographer on deck and the location of al pairs
encountered was noted on a map with 1km grids (Fig. 3).
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Groups without calves were ignored. In both years the north
coast of Enderby Island was not surveyed because of high
Sea states.

20 m depth contour == =——
standard transect

Fig. 3. Locations (filled circles) of all cow-calf pairs sighted during
directed surveys conducted in winter, 1996 (3 and 5 August) and
winter, 1997 (26 and 31 July).

RESULTS AND DISCUSSION

Distribution

During the winters of 1995, 1996 and 1997, whales
congregated in Port Ross and nearby waters around Enderby
Island and in Matheson Bay (Fig. 1). Observers on the
helicopter that surveyed the length of the Auckland Islands
in 1996 confirmed that the main aggregation of right whales
waslimited to Port Ross, despite what appearsto be adequate
habitat along the eastern coast of the main island. During a
small boat survey in 1995, two whales were sighted outside
Port Ross, along the northeast coast in Haskell Bay and one
whale was sighted in North Harbour along the north coast
(Fig 1B). This distribution is consistent with the location of
whales reported from a RNZAF flight in 1993 (Donoghue,
1995).

Abundance and residency

Whales were present in Port Ross in high concentrations
throughout the study period (mid-July until the first week in
August) in al three years. Minimum abundance estimates
from one-day shore- and boat-based counts were conducted
in 1995, 1996 and 1997 as shown in Fig. 2. On 6 August
1995, observers counted a total of 71 groups including at
least 87 adults (non-calves) and 9 calves. On 6 August 1996
the count was lower, in part due to poor sighting conditions.
Only 50 groups were sighted, including 69 adults and 11
calves. On 28 July 1997, substantially more whales were
sighted with 94 groups totalling 128 adults and 18 calves.
The between-year variation may be real or may represent a
within-season abundance variation, or variation in the ability
of the observers to determine group sizes. In 1997, the
density of whales was approximately five whales’km? in
Port Ross.

A tota of 217 individua whaes have been
photo-identified over three years of this study, almost half of
which wereidentified in 1997 (n=92; n=69 in 1995; n =56
in 1996). The larger proportion of whales identified in 1997

despite the shorter field season (16 days) corresponds to the
increased photographic effort in that year. Of the sum total
number of animals identified each year (n=236), only 24%
were resighted on subsequent days within a season. When
whaleswere resighted within the 16-23 day field seasons, the
average interval between first and last sighting was 6.4 days
(SD=4.0). The longest resighting interval within season
extended to the entire 20 day period in 1995. This single
adult was photo-identified on 20 July and resighted on the 9
August. About 15% of whaleswereidentified in two years of
the study years and only onewhale wasidentified in all three
years.

Although the resightings rate and interval between first
and last sightings were constrained by the duration of the
field season and photo effort, these seem lower than reported
for some other wintering grounds (Bannister, 1990; Burnell
and Bryden, 1997). It suggests that some whales are not
resident throughout the field season.

Reproduction

Cow-calf pairswere present throughout the threewinter field
seasons. The small size of calves, some with the presence of
foetal folds and wrinkly skin suggests they were newborn.
Based on the three one-day censuses conducted, the number
of caves averaged 12% (range 9-14%) of the tota
population. In an attempt to estimate the total number of
cow-caf pairsin the area, directed surveys were conducted
from aboard a motor/sailing vessel in 1996 and 1997. On 3
August 1996, 20 cow-calf pairs were approached. Two days
later, 22 cow-calf pairs were encountered. On 26 July 1997,
24 cow-calf pairs were sighted and approached. Five days
later, 26 cow-calf pairs were encountered.

In total, 43 cows have been photo-identified over three
years of this study (12 in 1995, 11 in 1996 and 20 in 1997).
This represents a minimum count of the number of mature
females in this population. No cow sighted with a calf was
resighted in a subsequent year or in the year preceding the
birth of itscalf. One female sighted in asocial group of three
in 1995 was resighted in 1997 with a calf.

Group size and activity

The size and pre-approach activity of groups were recorded
on 358 occasions (Table 1). Most groups approached (29%)
were composed of three or more (non-calf) individuals
(n=103). About 25% of non cow-calf groups encountered
were single (n=90), and 23% werein pairs (n = 82). Groups
containing cow-calf pairs were encountered 23% of the time
(n=83). The largest group observed was a surface-active
group of at least 10 individuals.

Most single individuals were found resting at the surface
(59%). On 19% of encounters single individual s approached
the research vessel and appeared attracted by the sound of
the outboard motor in neutral. Travel by non-calf groupswas
rarely observed (3-10%). Activity of groups with a calf are
considered separately below. Socia activity was
predominant with groups of three or more (non-calf) whales
encountered (83%). Apparent mating activity was observed
on most of these occasions as evidenced by abundant
whitewater, erect penises and females exposing their bellies
to the surface. Intromission between males and females was
observed and documented on film once.

Presumed feeding was rarely observed despite the
presence of swarms of munidea sp. On 30 July 1997 asingle
whale repeatedly surfaced with its mouth open. The film
crew aso documented a whale travelling underwater with
mouth open, apparently pumping water with its tongue.
Defecation was never observed.
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Table 1

Frequency of activity of southemn right whales in relation to group size and
composition. N = Total observations.

% Activity
Approach

Group size Rest*  Travel Play Social boat N
Single 60 10%¥* 11 - 19 90
Pair (excluding 29 12 S 45 9 82
cow-calf pairs)
Group 3-10 14 3 0 83 <1 103
(excluding cow-calf
pairs)
Cow-calf pairs 64 36 0 0 0 67
Cow-calf pairs and 50 13 0 38 0 16

other(s)
* For cow-calf pairs, rest referred to the cow, regardless of the activity of
the calf.
** One whale was observed swimming back and forth in a rip, presumably
feeding.

Sex ratio

A total of 182 whales were sexed by molecular method. Of
these, 96 were males and 86 were females (Table 2). Adults
assumed to be cows because of their association with a calf
were confirmed to befemale (n = 26). The percent of females
varied from 54% to 39% over the three years but the sex ratio
did not differ significantly from 1:1 in any year. However,
the collection of samples was not random with respect to
cow-calf pairsand theratios could be biased towards cowsin
some years. It is unknown how many whales are duplicate
sampl es because biopsy samples were not always associated
with photo-identification. However, attempts were made to
minimise duplicate sampling by biopsying each whalein the
same body area and scanning each whale approached for the
small biopsy mark prior to sampling. Further analysis at
nuclear loci should resolve this.

Table 2

Sex of southern right whales at the Auckland Islands as identified by
molecular analysis of skin biopsy samples, 1995-97.

1995 1996 1997 Total
Males Females Males Females Males Females Males Females

Calves 2 2 2 2 1 1 5 5
Non-calves* 30 26 22 10 39 19 91 55
Cows 0 7 0 13 0 6 - 26
Total 32 35 24 25 40 26 96 86

* Excluding cows.

Cow-calf habitat use

The mgjority of sightings of cow-calf pairs during directed
surveys were found on the western shore of Laurie Harbour
and Port Ross and on the northeast shore of Enderby Island
(Figs. 1B and 3). Weather conditions prevented afull survey
of the north coast of Enderby Island but several cow-calf
pairs were sighted along its northern coast during
shore-based observations.

Of the 78 cow-calf pair sightings made in charted depths,
90% were located in waters less than 20m deep and al but
three sightings were made within 500m of shore. Most
groups including a calf (61%) were sighted resting at the
surface and only 31% of groups including a calf were
observed travelling (Table 1). Severa episodes of riding

above the mother’ s back were al so observed. When cow-calf
pairswere sighted with other whales (19% of thetime), cows
spent lesstime resting (38%) and spent an increased amount
of time socialising at the surface (38%). During these
occasions, the calf was more often found playing at the
surface (13%).

On the Peninsula Valdés wintering grounds, Thomas and
Taber (1984) reported that travel was the predominant
activity for cows and calves during the entire infant period,
and specifically characterised the behaviour of newborn
calves while play did not begin until calves were one or two
months old. We have not made any attempt to categorise the
age of calves and, because of the limited duration of the field
seasons, made no attempt to characterise the change in
cow-caf behaviour over time.

CONCLUSIONS

The observations collected during the past three field
seasons confirm that the Auckland Islands are an important
habitat for wintering southern right whales. The total number
of photo-identified animalsis evidence that the current stock
includes at least 217 whales including 43 reproductive
females. Whales are concentrated almost exclusively in Port
Ross, despite what appears to be adequate habitat to the east
and further south. Whales are clearly engaged in behaviour
typical of a breeding ground, with most groups engaged in
social and sexua activity. Cows give birth in or near Port
Ross and seek out shallow nearshore waters for calf
rearing.

Re-identification of individual right whales from the
Auckland Islands and Campbell Island within and between
seasons demonstrates interchange between the two areas,
suggesting that the two aggregations are part of a single
sub-Antarctic wintering population (Cawthorn, 1990;
Patenaude et al., 2001). The low resightings rate within a
season and length of residency at the Auckland Islands
suggest the possibility of broader movement outside the New
Zealand sub-Antarctic. However, significant differences in
the distribution of mtDNA lineages indicates that whales
wintering in the Auckland Islands are demographically
distinct from those wintering along the southwest coast of
Australia (Baker et al., 1999). Further research should be
directed at determining the genetic relationship between the
New Zealand sub-Antarctic population and whales along
eastern Australia and Tasmania.

The consistent presence of whales in the sub-Antarctic
islands is in marked contrast to the very low levels of
sightings along the New Zealand mainland and Kermadec
Islands. This suggests that there has been a mgjor shift in
habitat use of a single stock or loss of a component of a
historically sub-divided stock.
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