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Abstract

Although typically considered a temperate to cold
water species, killer whales (or orca) (Orcinus orca)
have been reported intermittently in tropical waters.
While the JIUCN (IUCN, 2000) does not list the
species as present in Papua New Guinea waters,
the records presented here indicate it is found in
the area for at least 10 months of the year. A total
of 94 sightings of killer whales in Papua New
Guinea waters were complied. Thirty-seven sight-
ings from April 1987 to July 2002 were recorded
with an exact date and location, with a further 57
sightings of unknown date or exact location.
Twenty-seven of all records had either photographs
or videotape to confirm species identification. The
earliest reference to killer whales in this region was
from 1956, when they were recorded taking fish off
long-lines. Killer whales from Papua New Guinea
waters have been observed feeding on four species
of elasmobranchs (scalloped-hammerhead shark,
Sphyrna lewini; grey reef shark, Carcharhinus
amblyrhynchos; manta ray, Manta birostris; and
blue-spotted ray Dasyatis kuhlii) and four species
of fin-fish (yellow-fin tuna, Thunnus albacares; big-
eve tuna, Thunnus obesus; Indo-Pacific sailfish,
Istiophorus platypterus;, and sunfish, Mola mola).
These are the first records, worldwide, of killer
whales feeding on scalloped-hammerhead sharks,
grey reef sharks and blue-spotted rays. Killer
whales in these waters have been reported in associ-
ation with two species of cetaceans (sperm whales,
Physeter macrocephalus and spinner dolphins,
Stenella longirostris). Photo-identification images
were collected for 14 individuals and a catalogue
established. Matches were made for two animals—a
female sighted approximately 30 n mi and two days
apart and a sub-adult male sighted in the same
region 16 months apart. Some individual killer
whales from these waters have been observed with
grey under-flukes, in contrast to white, which is
typically described for this species.
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Introduction

The status of Papua New Guinea cetaceans is
largely unknown. The only systematic study of
species, or individuals within a species, was con-
ducted in 2001, targeting sperm whales (Physeter
macrocephalus) (Bonoccorso, unpublished data).
Munday (1994) compiled anecdotal information on
cetaceans in the Kimbe Bay area (New Britain
Island, Papua New Guineg) for a ‘Rapid Ecological
Assessment’ and noted that Orcinus orca had been
observed. However; only approximate timings of

'sightings by month or year were given, and only

general locations were stated. In addition, although
killer whales were listed as ‘uncommon’, no quan-
tification was given for this classification (Munday,
1994). Although the TUCN Red Data List (IUCN,
2000) does not list killer whales as present in Papua
New Guinean waters, they are known to occur
intermittently in the area (Cousteau & Richards,
1989; Munday, 1994).

Therefore, following Aragones et al. (1997), who
suggest an order . of procedures for cetacean
research in developing countries (i.e., interviews
followed by actual surveys), a preliminary Kimbe
Bay Cetacean Research Project was instigated in
April 2002. Over a 13-day period, six species were
recorded, including killer whales (Visser, 2002q).
Details from that survey, along with other records
of the species in Papua New Guinea waters are
presented here.

Materials and Methods

Records and anecdotal sightings
For this paper, scientific manuscripts, newspapers,
dive magazines, books, unpublished newsletters, the
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‘Internet’, anecdotal sightings, and unpublished
data were sourced for details of killer whale sight-
ings. Records were divided into two types, ‘com-
plete’ and ‘data-deficient’. For ‘complete’ records
an exact date and an exact location was known
(Table 1, Figure 1), whereas for ‘data-deficient’
records only a month or year was known, or no
date at all, and an exact location may not have been
known. Because uncertainty in dates could result in
confusion, or replication of sightings without dates,
‘data-deficient’ records were listed in a separate
table (Table 2, Figure 2).

Although species identification may be uncertain
when suggested by non-specialists, killer whales are
considered one of the easiest species of marine
mammal to identify at sea based on their size,
postocular white patch, and the large dorsal
fins on males (Heyning & Dahlheim, 1988). In
addition, many observations recorded here were
accompanied by photographs or videotape, or the
observer had multiple encounters with the species
e.g., M. Benjamin and T. Peluso (Table 1).

Photo-identification

Photo-identification uses photographs to record
individual congenital and/or acquired identification
marks (Hammond et al., 1990). For killer whales,
every individual can be uniquely identified from
high-quality photographs (Baird, 2000). The dorsal
fin is the main feature photographed because it is
exposed above water most often (Bigg, 1982). Some
killer whale research projects use photographs of
only one side of the dorsa) fin, e.g., in the Pacific
North West (Ford & Ellis, 1999; Ford et al., 1994)
and Norway (T. Simild, pers. comm.). However,
wherever possible during this study, both sides of
the killer whales were photographed, as pigmenta-
tion patterns can differ considerably on each side of
an animal (Leatherwood er al., 1984; Visser &
Mikeldinen, 2000) and a record of both sides
could improve the chances of subsequent matches.
Moreover, this allows photographs from the public
(which may be taken of either side of an animal) to
be matched (Visser & Mikeldinen, 2000).

Killer whales can also be photo-identified by their
distinctive saddle patches (Baird & Stacey, 1988;
Bigg, 1982), eye patches (Visser & Mikeldinen,
2000), - pigmentation patterns on the underside of
the tail (Visser, 20005), malformations (Berghan &
Visser, 2000), scars from propellers (Visser, 1999;
Visser & Fertl, 2000) and other scars such as teeth
rake marks (Baird, 2000; Visser, 1998). Therefore,
photographs (including underwater images) and
videotape illustrating any unique features were
collected.

To catalogue the killer whales, each animal was
assigned a unique consecutive number, preceded by
the letters PNG, signifying that it was identified in

Papua New Guinea waters, ie., PNGI1, PNG2,
PNGS3 etc. This catalogue was compared to the
nearest geographic population of killer whales for
which an identification catalogue is held, i.e., New
Zealand.

Agelsex classification

Photo-identified killer whales were grouped by
age and sex, following Bigg (1982) and Bigg
et al. (1990). These groupings were; ‘adult male’;
‘sub-adult male’; ‘female’; ‘juvenile’; ‘calf’; and
‘unidentified’.

Results

‘Complete’ and “data-deficient’ sightings
Ninety-four sightings of killer whales in Papua New
Guinea waters were complied. Twenty-seven of all
records had either photographs or videotape to
confirm species identification. Table 1 lists those
sightings where exact date and location were
known. Of these ‘complete’ killer whale sightings
(n=37), 56.7% come from the Kimbe Bay area
(West New Britain Island).

Table 2 lists ‘data-deficient’ sightings (n=57), for
which exact dates or precise locations could not be
established. To enable future researchers access to
data and clarity of the records, all known ‘data-
deficient’ records are listed here, However, it is
possible that some records in Table 2 are duplicates,
e.g., sighting No. 10 (Table-1) and sighting No. 19
(Table 2) both record killer whales at Bradford
Shoal, Kimbe Bay in 1994, and both record forag-
ing on a shark, yet these sightings cannot con-
clusively be shown to be either the same nor

- different events.

Sightings by month and year

Records from Table 1 and 2 (‘complete’ and ‘data-
deficient’) were plotted by month, where known
(n=52) (Fig. 3). The most sightings were recorded
in April (n=15), followed by July (n=8). There were
no sightings recorded for January or F ebruary (Fig.
3). For a 15 year period (1987-2002) killer whales
have been sighted each year (with the exception of
1989 and 1990—Table 1).

‘Photo-identification

All killer whales photographed in Papua New
Guinea, with high quality images, were identifiable.
The Papua New Guinea killer whale photo-
identification catalogue is currently comprised of
dorsal fin, saddle-patch, and _eye-patch surface
photographs and side-on, full-body and partial-
body underwater photographs (catalogue held by
Visser). From these images, 14 unique animals were
registered in the catalogue (PNG1-PNG14). Of
these, two are adult males, three are females, one is



. Visser and F. J. Bonoccorso

L

152

*SaBe[TIA eoO] Ay}

quS6,80.CH1/S.,L6, b1, 10
ogepdiyory yrewsig

o°d Aepunpy g woiy 9jdoad Aq paAresqQ umouyun sydeisojoyd oN ‘PUe[S] nnAnp O 8861 Af 12 9
q.56.80.CP1/S.,L6.7.10
'sage[IA [8o0] oy} ogepdiyory yrewstg
vd Lepunpy g woxy sdoad £q PaAIdSqQO umouyun) sydeisojoyd oN ‘PUBIS] nnAnM HO 8861 AINf 61 ¢
qu$6.87.TV1/S.L6, 1Y, 10
oZefadiyory
Jyiewsig ‘puels|
- NOADA JO JOUIOD MG
0d Aepunpy ‘g WY} YHM PI[ONIOUS z sqderSojoyd oN o o uny | ueyy $So 8861 AInf L
‘sayap-1opun £18 pue uy
[esIop jo juoxy wr 53|nq,
PeY J[eUl |MpY "sawur)
321U PUB[SI 37} PofoI)
JIeys © 1ySnes ojewo)
pue o[ew 9y} yiog ‘uojes
Suieq a10J2q umop-opisdn
PUE 9AIR Py [yord
PUE 1yBneo axom syIeys
Joar K18 9a11]], ‘poureural
Sfeym Iy o[ew
PUEB S[BW3J 3UO [ 09|
£g "uaes pue ‘ ssoord
0] W10, ‘UdYeys sem ‘SYIRYS Joor
YoM “YInour I Ut JorjuL £o18 w ¢ samp sydeidoloyd  q,56,8,201/S.L6,b.10
o°d neaisno) A[ng pue umop-spisdn uo Furdeio) y o9 Iojemispun pue oge[adiyory yrewsig
WL % (WazaIg Ae1 BlURWI ® §um SUO “Aer wyuew w g (soewry  adejoopra sovyms ‘PUBIS] OMADM Y 00610060
1% Slaeq D ‘1odsop wioyy padrowyg  ® uo 8wide10] Y 0060 T ‘ofewr npe 1) ¢ pue 1s1emIspun ‘9BeIA BUNY JO  886] Sunf /7 ¢
q.56.8.CP1/S.,L6,17P.10
ogepdujory yrewsrg
vd Jurezald "OURISIP 27} (soreuray ‘puels] nmAanp jasuns je
1% SIABQ "D UL payenoyjis ‘suy [esio T ‘rew ynpe 1) ¢ sydesgojoyd oN “OBe[IIA BUNY YO 886 dunf oz ¢
ULGT uIym
poyorordde soreym Jofmy H.L1,80.051/S,9€,L1,50
3U} pue IojeM o) PoISIUD pue|st .
SIOUIUIIMS 'J80q B8 (saATe0 ‘oewn jnpe syderSojoyd  ureyrg moN 1sop ‘Aeg U 0€L1-0091
'd unmefuag ‘] payoo[ pue paddoy-Adg ) §1 Apreunxorddy IoremIopun aquiry Jesy suesng /867 [udy €7 |
(uonmornuiios S[1B19p IoYI0 Inolaeyaq (93e/xas) adejoapip apnygduoy swiy ¥ de(
[puosiad=-od) Suideiog S[eWIU. JO JRqUInN /sydeigoloyg % spnine]
0In0g JUOTIBd0
"(Umouwy UonEoo] pue dJEp 10BXI) SINEM BIUMD) M3N ended ur sopeym Io[[1y Jo sSuny3is Jo spiosox Spdwo), 1 sqe,



Table 1. Continued.

Location/ Source
Latitude & Photographs/ Number of animals Foraging (p.c. =personal
Date & Time Longitude Videotape (sex/age) behaviour Other details communication)
7 30 July 1988  Off Wuvulu Island, No photographs Unknown A report from local P. Munday” p.c.
Bismark Archipelago people.
01°44'97"S/142°48'95"E
8 9 April 1991 2 miles off WPR*, No photographs 3 (2 females, 1 calf) Approached boat. M. Benjamin' p.c.
0930 h Kimbe Bay, West New Encounter terminated
Britain Island after 20 min due to dive
05°26'34"S/150°0522"E schedule.
9 12 November Restorf Island towards  Surface videotape 5 (1 adult male, 1 Adult male with D. Eglitis® p.c.
1991 WPR*, Kimbe Bay, sub-adult male) identification feature
0900-1300h  West New Britain (notch) to tip of fin.
Island
05°1730"S/150°06°05"E
10 25 May 1994  Bradford Shoals, Underwater 3 (1 female, 1 calf, 1 Foraging on Photograph shows female Skinner (1994) G.
Kimbe Bay, West New  photograph at unknown) scalloped- killer whale (or Skinner” p.c.
Britain Island WPR* hammerhead shark.  non-sprouted male) with
05°09'42"S/150°17"78"E partially consumed shark
draped over snout. Many
oceanic sharks in the
vicinity.
11 24 July 1994  Off WPR*, Kimbe Bay, Underwater 3 (1 adult male, 1 Photograph labelled as T. Peluso® & M.
West New Britain photograph at female, 1 calf) ‘Tammy’s Orcas’. Benjamin’, p.c.
Island WPR*
05°26'34"S/150°05°22"E
12 3 August Near Restorf Island, Digitally enhanced 4 (1 adult male, 2 Foraging on With the killer whales for Czarny (1994) M.
1994 Navarai Passage, photograph at females and 1 calf) Indo-Pacific sailfish 2 h. A sailfish came up Czamny’® & M.
1500-1700h  Kimbe Bay, West New  WPR* which appeared to and hid under the boat. Benjamin' p.c.
Britain Island ‘explode’ when hit. The visibility was poor.
05°19'69”S/150°03'58"E Photograph labelled
incorrectly as September
1994.
13 7 April 1995 15 miles out from No photographs 1 (adultwmale) Attempts made to enter M. Benjamin' p.c.
1000-1100h  WPR*, Kimbe Bay, the water with the

West New Britain
Island
05°26'30"S/150°20'34"E

animal, but it avoided the
boat and the divers.
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Table 1. Continued.

Location/ Source
- Latitude & Photographs/ Number of animals Foraging (p.c. =personal
Date & Time Longitude Videotape (sex/age) behaviour Other details communication)
14 10 July 1996  Bradford Shoals, Surface 3 Bow riding. T. Peluso® p.c.
Kimbe Bay, West New  photographs
Britain Island
05°09°42"8/150°17'80"E
15 3 December Inside First Reef, off Surface 3 Close approaches to the M. Benjamin’ p.c.
1996 WPR*, Kimbe Bay, photographs boat. Some swimming
West New Britain upside-down.
Island
05°26°34"8/150°0522"E
16 6 October Christine’s Reef, then No photographs At least 20 Seen in association with T. Peluso® , M.
1997 towards Restorf Island, approximately 12 sperm Benjamin' & M.
1200-1430h  Kimbe Bay, West New whales, including calves. ~ Westmorland'®
Britain Island They appeared to be p-c.
05°18’32"8/150°0735"E hunting the sperm
whales. Squid parts
floating in the water.
When second boat
approached, killer whales
R split off from sperm
¥ whales and left area
rapidly. Underwater
photographs of the sperm
whales at WPR*.
17 10 July 1998  Bradford Shoals, Underwater 3 Bow riding. One animal T. Peluso® p.c.
Kimbe Bay, West New  videotape had grey-underflukes.
Britain Island
05°09'419"S/150°17"759"E
18 3 October Bradford Shoals, Underwater 8 (2 adult males, 2 Observed underwater J. Johnson"! p.c.

1998
1030-1330 h

Kimbe Bay, West New
Britain Island
05°09'42"S/150°17'76"E

photographs at
WPR*

females, 2 juveniles,
2 calves)

from the ‘dolphin-nets’ of
the boat. Males were
separate from main

group.

Johnson (1999)
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Table 1. Continued.

Location/ Source
Latitude & Photographs/ Number of animals Foraging (p.c.=personal
Date & Time Longitude Videotape (sex/age) behaviour Other details communication)
19 19 March Cape Matanalem, New 3 (1 adult male, 1 Female and calf swam H. Mandui & G.
1999 Hanover (Lavongai) female, 1 young directly under the boat, Summerhayes'?

20 6 April 1999

21 15 April 1999

22 24 April 1999

23 31 December
1999 1200 h

24 16 April 2000

Island
02°30'43"S/149°57'63"E

Kasikasi, Normanby
Island
10°12'43"S/161°03'35"E
Off WPR*, Kimbe Bay,
West New Britain
Island
05°26"34"S/150°0522"E
Steffen Strait, SW of
Kavieng, New Ireland
Island
02°41'67"S/150°38'79"E

Vakuta Island,
Trobriand Islands
08°500"S/151°20'0"E

Off WPR*, Kimbe Bay,
West New Britain
Island
05°26"34"S/150°05'22"E

No photographs

Surface videotape

No photographs

No photographs '

calf)

4-5

4 (1 adult male, 1
calf & 2 smaller
animals)

6 (1 adult male, 2
females, 3 ‘smaller’
animals)

56

adult male remained at a
distance from the boat.
Local people report this
and other groups to be
residents.

Jumping out of waves in
rough surf conditions.

Sub-adult male had white
patch on right-hand side
of dorsal fin.

Snorkelled for about

10 min with them and
got as close as 2 m.

They swam away to the
east.

Followed the group for
two hours, as they
headed South. On a
number of occasions they
turned upside down and
swam looking up. No
distinctive markings were
noted on any of the
animals.

No further details
known.

p.c

D. Mitchel'® p.c.

T. Peluso® & P.
Manz! p.c.

E. & D. Amon'®
p.c.

R. Pearce'® p.c.

T. Peluso® p.c.
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Table 1. Continued.

9¢1

Location/ Source
Latitude & Photographs/ Number of animals Foraging (p.c. =personal
Date & Time Longitude Videotape (sex/age) behaviour Other details communication)
25 8 August Susan’s Reef, Kimbe Surface videotape 5 Bow riding. B. Dent'” & T.
2000 Bay, West New Britain Peluso® p.c.
Island

05°17'36"S/150°08'17"E
South of Baudisson
Island Steffen Strait,
SW of Kavieng, New'
Ireland Island
02°44'88"S/150°38'97"E
East coast of Kirawina
Island, Trobriand
Islands
08°38'0"S/151°18"2"E
28 12 November Near Restorf Is, Kimbe
2001 Bay, West New Britain
Island
05°17°30”8/150°06'05"E

26 11 September
2000 1400 h

27 21 December
2000 0800 h

Between Restorf Island
and Big MaluMalu
Island, Kimbe Bay,
West New Britain
Island
05°15'90"S/150°38'97"E
Between Katavia and
Kirawina Island,
Trobriand Islands
08°38'0"S/151°18"2"E
31 19 December  East coast of Kirawina
2001 Island, Trobriand
Islands
08°380'S/151°18"2"E

29 9 November
2001 Early
afternoon

30 8 December
2001 1400 h

Surface
photographs

Underwater
photographs

Surface
photographs

4 (1 adult male,2
females, 1 calf)

45

3 (1 sub-adult male,
1 female, 1 juvenile)

34, then an
additional 1 sighted
later

Unknown

Male surfaced next to the
bow and could be
touched.

Followed them for
approximately 2-3 n mi.
Passed under the vessel.

Duckling (WPR* boat),
positioned in front of
them. Entered the water
as they swam past.
Animals came within
5-7 m. Sighted sailfish on
the surface right after
encounter. Flukes of
adult male appear very
wide.

No further details
known.

Could not approach close

enough to establish
numbers.

Heading south.
Approached divers
underwater. Adult male
let small boat approach.

H. Haddox'® p.c.

~
14

R. Pearce " p.c. =
=
4
X
D. Hall'® p.c. ;
3
],
|
~
)
S
3
S
j=)
o
3
R

M. Prior'? p.c.

R. Pearce!* p.c.

R. Pearce' p.c.




Table 1. Continued.

Location/ Source
Latitude & Photographs/ Number of animals Foraging (p.c. =personal
Date & Time Longitude Videotape (sex/age) behaviour Other details communication)
32 20 March Katavia Island, Surface 5 (1 sub-adult male) Animals following edge Visser'®
2002 Trobriand Islands photographs of reef approximately 1n  unpublished data
1000-1030h  08°38°0”S/151°18'2"E mi offshore in a northerly
. direction.
33 13 April 2002 South of Cape Surface 6 (1 adult male, 1 Foraging on a Adult male and one Visser (2002a)
1154-1326 h  Heussener, Kimbe Bay,  photographs calf) scalloped-hammerhead unidentified animal were
West New Britain shark. only sighted once. At
Island 1157 h a female (or
05°01'51"S/150°11'69"E ‘non-sprouted’ male) was
sighted with a
scalloped-hammerhead
shark upside-down, alive,
in its mouth. Female with
notch in trailing edge of
fin. .
34 15 April 2002 North of Kimbe Surface 5 (1 female, 1 calf) Heading south towards T. Peluso® & M.
1320-1400h  Village, West New photographs g Bob’s Knob Reef. Benjamin'! p.c.
Britain Island Dispersed animals, Visser!®
05°29'37"S/150°08"74"E difficult to approach. unpublished data
- At 1440 h, approximately
50 spinner dolphins were
observed high-speed
porpoising from the area
where the killer whales
were last observed.
Female with notch in
trailing edge of fin.
35 16 April 2002 Hanging Gardens Reef, No photographs 3 Heading east towards S. Kaliuv® p.c.
0400 h Kimbe Bay, West New Hoskins airport.
Britain Island
05°25'63"S/150°06'12"E
36 8 May2002  Madang Bay 4 Heading towards Pig L. Collins*' p.c.
1600 h 05°11'49"S/145°48'71"E Island. Avoided boat.

vaunn moN vndod ivau SSuIysis appYm A3y
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Table 1. Continued.

Location/ Source
Latitude & - Photographs/ Number of animals - Foraging (p.c. =personal
Date & Time Longitude Videotape (sex/age) behaviour Other details communication)
37 11 July 2002  Between Restorf Island  No photographs 3 ) Seen by police, on boat J. Loga® p.c.
and Cape Heussener, heading to WPR*.

Kimbe Bay, West New
Britain Island
05°09'72"S/150°06'45"E

People cited in Table 1 and/or Table 2:

WPR* Walindi Plantation Resort, Kimbe Bay, West New Britain Province 05°26.341°S: 150°05.223'E. "Max Benjamin, Walindi Plantation Resort, P.O. Box 4,
Kimbe Bay, West New Britain Island, West New Britain Province, Papua New Guinea. 2Chuck Davis, Tidal Flats Video Productions, 1215 Surf Avenue, Pacific
Grove, CA 93950, United States of America. 3] ouis Prezelin, 1281 Ferrelo Road, Santa Barbara, CA 93103, United States of America. *Jean-Michael Cousteau,
Ocean Futures Society, 325 Chapala Street, Santa Barbara, CA 93101, United States of America. SPhillip Munday, School of Marine Biology and Aquaculture,
James Cook University, Townsville, QLD 4811, Australia. ®Dale Eglitis, ¢/-Walindi Plantation Resort, P.O. Box 4, Kimbe Bay, West New Britain Province, Papua
New Guinea. "Geoff Skinner, 55 Two Bays Crescent, Mt. Martha, Victoria, 3934, Australia. *Tammy Peluso, Walindi Photography, Walindi Plantation Resort, P.O.
Box 4, Kimbe Bay, West New Britain Province, Papua New Guinea. Michael Czarmy, 36 Selwyn Avenue, Elwood, Victoria, 3184, Australia. 10Michele
Westmorland, 14128—11th Drive SE, Mill Creek, WA 98012, United States of America. ''Jim Johnson, 1156 Lake Moogerah Rd, Kalbar, Queensland, 4309,
Australia. ?Herman Mandui, PNG National Museum, Port Moresby & Glen R. Summerhayes, Archaeology and Natural History Research School of Pacific and
Asian Studies, Australian National University, Canberra ACT, Australia. 1*David K Mitchell, Conservation International, P.O. Box 804, Alotau, Milne Bay
Province, Papua New Guinea. 4peter Manz, ¢/-Walindi Plantation Resort, P.O. Box 4, Kimbe Bay, West New Britain Province, Papua New Guinea. °Edith &
Dietmar Amon, Lissenung Island Resort, P.O. Box 536, Kavieng, New Ireland Province, Papua New Guinea. *Rod Pearce, P.O. Box 320, Lae, Papua New Guinea.
17Brian Dent, ¢/-Tammy Peluso, P.O. Box 4, Kimbe Bay, West New Britain Province, Papua New Guinea. 8Holly Haddox, Lissenung Island Resort, P.O. Box 536,
Kavieng, New Ireland Province, Papua New Guinea. "Maclaren Prior, P.O. Box 767, Kimbe Bay, West New Britain Province, Papua New Guinea. 2'David Hall,
257 Ohayo Mountain Road, Woodstock, New York 12498, United States of America. 2'Ingrid N. Visser, Orca Research Trust, P.O. Box 1233, Whangarei, New
Zealand. 2?Sebastian Kaliu, ¢/-Walindi Plantation Resort, P.O. Box 4, Kimbe Bay, West New Britain Province, Papua New Guinea. 2*Lorraine Collins, Blue Sea
Charters, P.O. Box 494, Madang, Papua New Guinea. #Joe Loga ¢/-Walindi Plantation Resort, P.O. Box 4, Kimbe Bay, West New Britain Province, Papua New
Guinea. ’Andrew Wright, P.O. Box 240, Apia, Samoa. 26Carl Roessler, Sea Images, Inc. P.O. Box 33668, Las Vegas, Nevada 89133, United States of America.
27Tim Rowland, Jais Aben Resort, Aquaventures PNG Ltd, P.O. Box 166, Madang, Papua New Guinea. 29Bill Gleeson, 205 Fern street, West Hartfort, CT 06119,
United States of America. *Jeff Kinch, Conservation International, P.O. Box 804, Alotau, Milne Bay Province, Papua New Guinea. 31Jens Lindstrom, University of
Upsala, (via Frank Bonoccorso). 32Mathew Johnson via Mick Zaletel, M. V. FeBrina, c/-Walindi Plantation Resort, P.O. Box 4, Kimbe Bay, West New Britain
Province, Papua New Guinea. **Bernie Leahy, c/-Blue Sea Charters, P.O. Box 494, Madang, Papua New Guinea. **Max Leiban ¢/-Divinai Primary School, P.O. Box
33, Alotau, Milne Bay Province, Papua New Guinea. 35Bebega Disilale c/-East Cape Primary School, Alotau, Milne Bay Province, Papua New Guinea. 36Craig De
Wit, Dolphin Enterprises Ltd, P.O. Box 1335, Port Moresby, Papua New Guinea. 3’Shane Ritchie, ¢/-Walindi Plantation Resort, P.O. Box 4, Kimbe Bay, West New
Britain Province, Papua New Guinea. 38K evin Baldwin vig John Miller ¢/-Dive Centre, Waterfront, Port Moresby, Papua New Guinea. *?Rob van der Loos, Chertan
web site, http://www.chertan.com. “*Mark Heighes c/-MV Evening Star ‘Dive Komodo’, Labuan Bajo, Flores, Indonesia.
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Figure 1. Approximate locations of “Complete” records of killer whale sightings in Papua New Guinea waters (extracted

from Table 1).

a sub-adult male, one is a juvenile, two are
calves and five are unclassified into any age or sex
grouping.

Matches were made for two animals, One, a
female with a calf was sighted (13 April 2002) and
photographed (Fig. 4), east of Cape Huessener,
" Kimbe Bay (05°01'5 1”8/150°11'69"E,  sighting
No. 33, Table 1) and photographed again two days
later, to the north of Kimbe Village, (05°29’37"S/
150°08'74"E, sighting No. 34, Table 1). These
locations are approximately 30 n mi apart. A sub-
adult male with a distinctive white mark on the
right-side of the top of the dorsal fin was photo-
graphed in the Kimbe Bay region approximately 16
months apart; however, exact date and location for
the resighting were not available (sighting No. 21,
Table 1 and sighting No. 34, Table 2).

Two individuals were observed (one in a photo-
graph, and the other in a videotape—sighting No. 3
and No. 17, Table 1, respectively) to have light grey
under-flukes (Visser, 20025b) in comparison to the

typical white under-flukes described as diagnostic
for the species (Heyning & Dahlheim, 1988).

Group size and composition

Group size varied from one to approximately 20
individuals, with the group sizes of three (n=15),
of two (n=11), of one (n=9), and of five (n=6)
reported most often. Calves were noted 16 times
(Tables 1 and 2). Adult males were not recorded in
all groups (Tables' 1 and 2) and four sub-adult
males were noted (Tables 1 and 2).

Foraging behaviour and interactions with other
cetaceans

Killer whales in Papua New Guinea waters have
been observed foraging on four species of elasmo-
branchs: four records of scalloped-hammerhead
shark (Sphyrna lewini) (sightings No. 10 and No.
33 Table 1; and sightings No. 19 and 20 Table 2);
three records of grey reef shark (Carcharhinus
amblyrhynchos) (sighting No. 3, Table 1); two
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Table 2. ‘Data-deficient’ records of sightings of killer whales in Papua New Guinea waters (exact date or location not known).

Location/
Latitude & Photographs/ Number of animals Foraging
Date & Time Longitude Videotape (sex/age) behaviour Other details Source
1 1956-1958 Eastern latitudes near Not stated Not stated Reports of killer No further details stated.  Iwashita et al.,
New Guinea, New whales taking fish 1963
Britain, and Dolak off long-lines (target
species were tuna).
2 1956-1958 Eastern latitudes near Not stated Not stated Reports of killer No further details stated.  Iwashita ef al.,
During July ~ New Guinea, New whales taking fish 1963
to December  Britain, and Dolak off long-lines (target
species were tuna).
3 September Neighbourhood of 15°S  Not stated Not stated Reports of killer “The southern limit of Iwashita ez al.,
1956 to the south of New whales taking tuna  the appearance of 1963
Guinea Island off long-lines. Orcinus moved to the
15°15'87"S/154°18'57"E (Various species of = neighbourhood of 15°S to
tuna mentioned, but the south of New Guinea
none identified in September 1956”.
specifically).
4 December Neighbourhood of 19°S  Not stated Not stated Reports of killer No further details stated.  Iwashita ef al.,
1958 to the south of New whales taking tuna 1963
Guinea Island off long-lines.
19°00°0S/154°32'58"E (Various species of
tuna mentioned, but
none identified
specifically).
5 Prior to 1964 Around New Guinea Not stated Not stated Taking yellow-fin No further details stated. ~ Sivasubramaniam
and New Britain tuna and big-eye (1964)
Islands tuna from
07°23'99"S/150°51°359"E long-lines.
6  Prior to 1972 NW coast of New Not stated Not stated “In Papua New Guinea Dawbin, (1972)
Guinea Island : waters the most frequent
sightings reported are
those from off the coast
of north-west New
Guinea”. ‘
7 1980 South of Micronesia Not stated Not stated Taking yellow-fin “10.2% of tunas hauled (Wright, 1980)

and north of Irian Jaya
and Papua New Guinea

tuna and big-eye
tuna from
long-lines.

were mauled by sharks
and killer whales”.
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Table 2. Continued,

Location/

Latitude & Photographs/ Number of animals Foraging
Date & Time Longitude Videotape (sex/age) behaviour Other details Source
8 1982 1 km off the south No photographs 2 (1 female, 1 calf) Passed under the boat. A. Wright® p ¢
coast of Lovangai

9 Approximately
1985

Island (New Hanover)
Trobriand Islands
08°37'41"S/151°12'92"E

1 (adult male)

On a trip with Bob
Halstead, aboard
Melanesian Explorer.

C. Roessler? p.c.

10 April 1987 1 km west of Susan’s Underwater Approximately 15 ( Spent 1 h with them from M. Benjamin’ p.c.
Reef, Kimbe Bay, West photographs adult male, 1 calf) approximately 1600 h.
New Britain Island Snorkelled with a mother
05°17'36"S /150°08'17"E and calf who made close
approaches (3 m).
underwater.
11 Unknown, Wuvulu Atoll Not stated Killer whales visit every Wuvulu residents,
but prior to 01°44'97"8/142°48'95"F year, and the shark quoted in
June 1988 leave. ’ Cousteau &
Richards (1989)
12 April 1989 Near Port Moresby ‘Large group’ Sighted two days in 4 M. Benjamin' p..
09°28'06"S/147°08'30"E row (see record No. 13,
this table).
13 April 1989 Near Port Moresby ‘Large group’ Second sighting of what M. Benjamin’ p.c.
09°2806"S/147°08'30"E was presumed the same
animals (see record
No. 12, this table).
14 April 1991 Approximately four 3 No further details stated. M. Benjamin’ p..
(during miles north of WPR*,
Easter) Kimbe Bay, West New
Britain Island
05°22'86"S/150°06'90"F
15 1991 Bagabag Island, Not stated One or more pods each T. Rowland® p..
Madang Province ' year.
04°47'36"5/146°10'52"E
16  November Kavieng, New Ircland ‘Several’ No further details stated. M. Benjamin! p.c
1992 Province
02°34'73"8/150°53'11"E
17 1992 Bagabag Island, Not stated One or more pods each T. Rowland® p..

Madang Province
04°47'36"S/146°10'52"E

year.
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Table 2. Continued.

Location/
Latitude & Photographs/ Number of animals Foraging
Date & Time Longitude Videotape (sex/age) behaviour Other details Source
18 1993 Bagabag Island, Not stated One or more pods each  T. Rowland® p.c.
' Madang Province year.
04°47°36"S/146°10°52"E
19 May 1994 Bradford Shoals, Underwater video 2 (1 calf) Foraging on a Snorkellers entered the Anonymous,
Kimbe Bay, West New hammerhead shark.  water. (1995)
Britain Island
05°09'42"S/150°17°'76"E
20 Prior toend Kimbe Bay area, West  Not stated Individuals or small Foraging on a “Uncommon. Are Mundy (1994)
of 1994 New Britain Island pods (<4) scalloped- occasionally seen within
05°14'12"S/150°10'18"E hammerhead shark.  Kimbe Bay. Killer whales
were seen on three
occasions in 1994, At
Bradford Shoal they have
been filmed eating a
scalloped-hammerhead
shark.”
21 1994 Bagabag Island, Not stated One or more pods each T. Rowland® p.c.
Madang Province year.
04°47'36"S/146°10'52"E .
22 1995 Bagabag Island, Not stated One or more pods each T. Rowland® p.c.
Madang Province year.
04°47°36"S/146°10°52"E
23 November Near Inglis reef, Kimbe No photographs 2 No further details stated. M. Benjamin! p.c.
1996 Bay, West New Britain
Island
05°14'12"8/150°10'18"E
24 December Western end of New 8 Observed from boat M. Benjamin! p.c.
1996 Britain Island MYV FeBrena.
05°38'95"S/148°15'81"E
25 Early WPR*, Kimbe Bay, No photographs 6 (1 adult male) Followed to Restorf M. Benjamin’ p.c.
December West New Britain Island.
1996 Island
0830-1030h  05°14'12"S/150°10’18"E
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Table 2. Continued.

Location/
Latitude & Photographs/ Number of animals Foraging
Date & Time Longitude Videotape (sex/age) behaviour Other details Source
26  Prior to 1996 East Cape, Milne Bay Surface photograph, 1 (adult male) Foraging on a Snorkelled with the killer ~ Halstead (1996)
10°14'64"S/150°53'35"E ~ page 143 sunfish. whale while it was eating.
It brought the dead
sunfish towards the
surface then let it drop.
When the sunfish had >
almost sunk from sight, =
the killer whale dived for 8
it, brought it back to the 3
surface and dropped S
again. He did this several :
times before swimming oy
away. “Orca are seen §
regularly at this site.” &=
27 March 1997  Witu Islands, West Underwater Not stated Foraging on a Observed from boat Gleeson (1997) B. :
New Britain Province photographs blue-spotted ray. MYV FeBrena. Gleeson® & M. 8
04°41'57"S/149°25"76"E Benjamin' p.c. N
28  Prior to April Lama Shoal, Witu No photographs 3 Observed from boat Star  Anderson (1998) ;U
1998 Islands, West New Dancer. Entered water E
Britain Province with the animals. S
04°43'10"S/149°32'88"E 5
29  April 1988 Panasagusagu Islands 2 On the surface, just J. Kinch?’ =
Calvados chain outside the lagoon along @
10°58'30"S/152°37'73"E the reef. Tide had just s
changed. 8
30 November Mwatawa-Beach, Approximately 10 The group appeared at J. Lindstrom®® p.c.
1999 Kiriwina Island, Milne mid-day, following the
Bay Province contour of the reef
08°33'29"S/151°11'74"E = northward.
31 1999 NW Nuakata Island, No photographs 2 Two killer whales came D. Mitchell*® p.c.
Milne Bay Province close in to the dinghy.
10°15'42"S/150°59'62"E Cut the engine and they
swam off.
32 1999 Nuakata Island, Milne  No photographs 1 Came alongside the vessel D. Mitchell®® p.c.

Bay Province
10°17'30"S/150°59'25"E

then swam off again.
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Table 2. Continued.

Location/
Latitude & Photographs/ Number of animals Foraging
Date & Time Longitude Videotape (sex/age) behaviour Other details Source
33  Prior to May Goshen Strait, East Not stated ‘Frequently sighted.’ D. Mitchell®® p.c.
2000 Cape, New Guinea, to
Cape Ventenant,
Normanby Island
10°12'43"S/150°03'35"E

34 August 2000  Restorf Island, Kimbe Surface photographs 6 (1 sub-adult male) Sub-adult male had white M. Johnson®' p.c.
Bay, West New Britain patch on right-hand side
Island of dorsal fin.
05°1730"S/150°06'05"E

35  December Rai Coast, Saidor, No photographs 4-5 Seen killer whales several  B. Leahy®? p.c.

2000 Madang Province times moving along the
05°36'02"S/146°26'31"E coast. In boat one day
and was surrounded by
about 4 or 5 of them.
One spy-hopped.

36 2000 Chamiso Channel, New Boat MV FeBrina Via E. & D.
Hanover Island observed a killer whale Anom!® p.c.
02°40'07"S/150°27'89"E give birth, the calf

swimming with its
umbilical cord still
attached. Killer whale
sightings are common at
least 2-3 times a year.

37  March 2001 South Killerton Island, No photographs 2 (1 ‘big’, 1 ‘small’) Coming into the bay with M. Leiban®® p.c.
Milne Bay the current. Seen from an
10°21'23"S/150°39°51"E outrigger canoe.

38  November Between WPR* and No photographs 3 Close into shore 100 M. Prior'® & T.

2001 Restorf Island, Kimbe spinner dolphins Peluso® p.c.
Bay, West New Britain high-speed porpoising in
Island a north eastern direction
05°21'82"S/150°27'89"E away from killer whales

39 2001 Between Egum atoll &  No photographs 2 Animals were heading M. Leiban®? p.c.

Woodlark/Madau
Island, Milne Bay
Province
09°06'30"S/152°07'94"

towards Gawa. Seen
from a local trading boat
Hiwi.
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Table 2. Continued.

Location/
Latitude & Photographs/ Number of animals Foraging
Date & Time Longitude Videotape (sex/age) behaviour Other details Source
40 2002 Between Boiaboia No photographs 1 Seas were rough (wind B. Disilale® p.c.
Waga Island and East from the SE sector), saw
Cape, Milne Bay the animal in the lee of
10°12798”S/150°53'88"E the islands.
41 “‘Some years  Manum Island, North No photographs 5 (1 adult male, 1 With them for over 1 h. C. de Wit*® p.c.
ago’ of Madang calf)
04°03.715'S/145°06.515'E
42  March (year  East Cape, Milne Bay No photographs 1 Came from the direction  B. Disilale® p.c.
unknown, 10°13'97"S/150°52'83"E of Cape Vogel, found in
prior to deep water.
2002)
43 April (year East Cape, Milne Bay No photographs 2 Came from the direction  B. Disilale®* p.c.
unknown, 10°13'97"S/150°52'83"E of Cape Vogel.
prior to
2002)
44 Unknown Raven Channel, No photographs 1 Heading towards B. Disilale® p.c.
between East Cape & Normanby Island,
Nuakata Island, Milne following the current.
Bay
10°15'00"S/150°56'05"E
45  Unknown Star Reefs, Lusancay Underwater Foraging on a Observed from boat MV T. Peluso® p.c.
Islands, Trobriand videotape manta ray. FeBrina.
Islands
08°19°51”S/148°56'99"E
46  Unknown Bagabag Island, 1 (adult male) This adult male is S. Ritchie*® p.c.
Madang Province thought to be the same
04°49'93"S/146°19'49"E male sighted at Stettin
Bay (record No. 47, this
table). Distance between
is a minimum of 350 km.
47  Unknown Stettin Bay, Kimbe 1 (adult male) This adult male is S. Ritchie*® p.c.

Bay, West New Britain
Island
05°23'71"S/150°08"28"E

thought to be the same
male sighted at Bagabag
Island (record No. 46,
this table). Distance
between is a minimum of
350 km.
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Table 2. Continued.

Location/
Latitude & Photographs/ Number of animals Foraging
Date & Time Longitude Videotape (sex/age) behaviour Other details Source

48  Unknown Kimbe Bay, West New 2 (1 calf) Killer whale with a dead  T. Peluso® p.c.
Britain Island calf observed underwater.
05°22'63"S/150°10'14"E

49  Unknown ‘Pinnacles’ 15 miles Surface photographs ‘Family group’ (1 Killer whales were K. Baldwin® p.c.
south east of Port adult male) travelling in a south
Moresby easterly direction along
09°42'92"S/147°24'05"E the coast. Approached

boat and interacted with
snorkellers. Departed
when scuba used. Male
spy-hopped next to boat.

50  Unknown Planet Channel, New Not stated Not stated Foraging on a shark Observed from boat Via E.& D.
Hanover Island (species unknown).  Tiata. Anom®? p.c.
02°3998"S/150°29°47"E

51  Unknown Big Fish Reef, NE of Not stated Not stated Observed from boat Via E. & D.
New Hanover Island Tiata. Anom" p.c.
02°21'63"/150°22'87"E

52 Unknown Ward Hunt Strait, No photographs Occasionally seen. D. Mitchell®® p.c.
Cape Vogel, Milne Bay
Province
09°37°32"S/150°05'45"E

53 Unknown Wahoo Point, Milne Not stated Not stated No further details given.  R. van der Loos *
Bay p.c
10°27'31"S/150°46'58"E

54  Unknown Wahoo Point, Milne Not stated Not stated No further details given.  R. van der Loos 3*
Bay p.c
10°27'31"S/150°46'58"E

55 Unknown Between Basalisk Point  Surface videotape M. Heighes* p.c
& East Cape, north side -
of Milne Bay
10°23'40”S/150°59'28"E

56  Unknown Marshal Bennett M. Heighes® p.c
Group, Trobriand
Islands
08°51'14"S/151°54'86"E

57  Unknown Egum Atoll, Trobriand M. Heighes® p.c

Islands
09°24'09"S/151°53'90"E

See Table 1 for footnotes.
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Figure 2. Approximate locations of “Data-deficient” records of killer whale sightings in Papua New Guinea waters

(extracted from Table 2).

records of manta ray (Manta birostris) (sighting
No. 3 Table 1, sighting No. 45, Table 2), and one
record of blue-spotted ray (Aetobarus narinari)
(sighting No. 27, Table 2).

The earliest records of killer whales in Papua
New Guinea waters describe the animals removing
fish (tuna of various species) from long-lines
(Iwashita ez al., 1963; Sivasubramaniam, 1964). An
additional two species of fin-fish have been ident-
ified as free-swimming prey; Indo-Pacific sailfish,
Istiophorus platypterus (sighting No. 12, Table 1)
and sunfish, Mola mola (sighting No. 26, Table 2).

During the interaction between an estimated 20
killer whales and 12 sperm whales (Physeter macro-
cephalus) (sighting No. 16, Table 1), anecdotal
information suggested that the killer whales could
have harassed the sperm whales in an attempt to
attack them. Subsequent to the two species separat-
ing into their conspecific groups, the sperm whales
were observed for approximately 20 min, and their
behaviour did not appear to change from when first

encountered. Divers entered the water and were
able to take underwater photographs. The killer
whales were observed for approximately 20 min
as they traveled at high speed in a tight group in
a north east direction, until contact was lost
(T. Peluso, pers. comm.).

During two other killer whale encounters, spin-
ner dolphins (Stenella longirostris) were sighted
porpoising at high speed. In encounter sighting
No. 38 (Table 2), a group of three killer whales were
observed off Restorf Island. After following them
for a short period, a group of approximately 100
spinner dolphins were observed to move away from
the vicinity, porpoising at high speed. The killer
whales were not observed to follow the dolphins
and were not resighted. In the second encounter
(sighting No. 34, Table 1), a group of approxi-
mately 50 spinner dolphins were observed to
porpoise at high speed away from an area
where killer whales were last sighted surfacing
approximately 30 min earlier.
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Figure 3. Killer whale sightings in Papua New Guinea, plotted by month where known (n=>52). Data
extracted from Tables 1 and 2.
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igure 4. Female killer whale and calf (catalogue numbers PNG4 & PNGS5 respectively).

Photographed off Cape Huessener, Kimbe Bay, West New Britain Island, Papua New Guinea,
15 April 2002. The eye-patch of the calf is clearly visible, as is a notch at the anterior base of female’s
dorsal fin. Both animals show the typical black and white pigmentation pattern of killer whales from

this area. Photo: I. N. Visser.

Discussion
Although typically considered a temperate to cold
water species, killer whales have been reported from
tropical areas around the world (e.g., Dahiheim
et al., 1982). Sightings in tropical Oceania, Indo-
Pacific and South-east Asia, although not common,
are widespread (Table 3). In addition to those
sightings listed in Table 3 there are the records from
Papua New Guinea presented here (Tables 1 and 2).
From these it is apparent that killer whales are not
uncommon in Papua New Guinea waters. The
people living around the coastline occasionally sight
them (Table 1 and 2) and call them in Pidgin
English black white bigpla dolphin (black and
white big-fellow dolphin). The people living in the

southern islands call them Ulaulasi in the Tawala
language. It is of note that local Papua New Guinea
people have names for this species, in that they are
familiar enough with them to warrant a specific
name (ie., they do not just classify them as a
‘general’ dolphin). This is not the case in New
Zealand, were although the killer whales are very
coastal in their habits (Visser, 1999a; Visser,
20005) the local Maori people have no names, nor
myths or legends about them (Best, 1982a; Best,
1982b; Grace, 1907; Orbell, 1995). The vernacular
name ‘orca’ is used in Papua New Guinea, having
been introduced by the expatriate community,
which is primarily from Australia and New
Zealand.
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Table 3. Sightings of killer whales in tropical Oceania, Indo-Pacific and South-east Asia, (for Papua New Guinea sightings

sec Tables 1 and 2).

Location Source
Borneo Beasley (1997); Rudolph (1997)

Federated States of Yap Reeves (1999); B. Acker (pers. comm.)
Indonesia Barnes (1991); Hembree (1980); Rudolph (1997); Sivasubramaniam (1964)
New Guinea Iwashita (1963)

Malaysia Corkeren (1995)

Naru Eldredge (1991)

New Caledonia Das (1993); Garrigue and Greaves (2001)
Palau Iwashita (1963)

Solomon Islands Newbert (1995); Shimada (1995)

Thailand Andersen (1999); Chantrapornsyl (1996)
Tonga I. N. Visser (unpublished data)

Although there were only 52 sightings in Papua
New Guinea waters, for which the month was
known (Fig. 3), it appears that killer whales can be
found between March and December, inclusive.
Iwashita ez al. (1963) commented that killer whales
will stay in the same region (which included Papua
New Guinea waters) for at least three months, and
based on predation from long-lines, they tend to
remain in tropical waters throughout the year.

Apparent peaks in sightings (or lack of sightings)
recorded here may be due to observer bias, and/or
data collection bias (e.g., weather conditions may
not be conducive to cetacean sightings during the
‘wet’ season of December—February). Observer bias
is likely to be a factor contributing to the high
number of sightings in April e.g., a survey con-
ducted during this month (Visser, 2002). It is also
likely to be a contributing factor to the high number
of sightings from the Kimbe Bay area (56.7% of
‘confirmed’ sightings). This area is one of the few
places in Papua New Guinea where, for many years
dive boats have made daily trips more than five
nautical miles from base (M. Benjamin, pers.
comm.).

Because there are only two matches within the
catalogue, and both are within the same area of
Kimbe Bay, it is not possible to suggest any pat-
terns of movement. The two killer whales with grey
under-flukes were not the same animal (Visser,
unpublished data), and they were observed in dif-
ferent locations (one off Wuvulu Island, and the
other at Kimbe Bay). Therefore, it is possible that
more killer whales in Papua New Guinea waters
may" have grey under-flukes, and this may be an
indicative pigmentation feature for this population
(Visser, 2002b). Further collection of photographs
and comparison with catalogues from adjacent
areas is encouraged.

Although the primary food source for this
population of killer whales is unknown, elasmo-

branchs form at least part of their prey, with the
first documentation worldwide of killer whales
feeding on scalloped-hammerhead sharks, grey
reef sharks and blue-spotted rays (Fertl er al.,
1996).

There are records of killer whales feeding on rays
(albeit, different species) from Brazil, the Galapagos
Islands, and New Zealand (Fertl et al., 1996; Visser,
1999a), and although a population of killer whales
off New Zealand has been recorded eating a wide
range of elasmobranchs (n=8 species) (Visser,
1999a; Visser, 2000q; Vissgr et al., 2000) they have
not been recorded foraging on grey reef sharks,
scalloped-hammerhead sharks, or manta rays.
However, grey reef sharks are not found in the
temperate waters of the area and scalloped-
hammerhead sharks and manta rays are not com-
mon, perhaps contributing to these species not
recorded as prey for New Zealand killer whales.
The only other records of killer whales feeding on
manta rays are from the Galapagos Islands (Fertl
et al., 1996).

It is noteworthy that where detailed observations
were made, all elasmobranchs were held upside-
down (Table 1). In some instances the prey were
still alive while being carried or when subsequently
dropped. New Zealand killer whales have been
observed ‘flipping’ live rays dorsoventrally (Visser,
20005) and in all instances off New Zealand, where
electric rays (Torpedo fairchildii) were observed as
prey, they were held dorsoventrally (Visser, unpub-
lished data). Elasmobranchs can be a high-risk prey
(e.g., the death of a killer whale was attributed
to a sting-ray spine (Duignan et al., 2000) and
defences such as teeth and electrical charges are
also potentially lethal). It is possible, given that
elasmobranchs can be induced to exhibit ‘tonic
immobility’ (an unlearned response characterised
by a state of immobility, which may last from less
than a min to several h) (Henningson, 1994), that
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the killer whales invert them dorsoventrally to
render them defenceless. However, this should be
interpreted with caution, as a lack of response from
the prey may be the result of injury, and the
position the prey is held by the killer whales may be
a consequence of prey shape.

Killer whales have been reported taking fish off
long-lines in many areas of the world (e.g., Visser,
2000a) and although tuna have been reported as
prey off Papua New Guinea, this seems to be
predominately associated with removing them from
long-lines (e.g., Iwashita, 1963; Sivasubramaniam,
1964; Visser, 2000q). Killer whales take sword-
fish (Xiphias gladius) from long-lines in Brazilian
waters (della Rosa, 1995; Secchi & Vaske, 1998),
but the instance reported here, of the killer whales
foraging on Indo-Pacific sailfish, is the first for
this prey species, and also as a free-swimming prey.
Two other records exist for killer whales foraging
on sunfish, both from the South Pacific—one off
New Zealand (Visser, 2001) and one off the Great
Barrier Reef, Australia (Gladstone, 1988).

Jefferson er al. (1991) recorded interactions
between killer whales and other marine mammals
and divided killer whale interactions with other
marine mammals into two types; predatory and
non-predatory. They reported most attacks on large
whales (e.g., sperm whales) were by groups of one
to five killer whales, which is well below the group
size associated with the sperm whales in sighting
No. 16 (Table 1). Although neither predatory
behaviour nor avoidance behaviour was observed,
acoustic harassment by either species cannot be
ruled-out, as no hydrophone recordings were made.

Jefferson et al. (1991) did not list any predatory
interactions between killer whales and spinner
dolphins and listed only one record of non-
predatory behaviour where a single killer whale,
which had escaped captivity, was seen associating
with spinner dolphins off Hawaii (Pryor, 1973). The
group size (of both prey and predator), for the two
events involving killer whales and spinner dolphins
in Papua New Guinea waters (sighting No. 34,
Table 1 and sighting No. 38, Table 2), could have
influenced the responses of the animals. Group sizes
of the killer whales recorded in these interactions
were five and three respectively. Although Jefferson
et al. (1991) recorded instances of harassment of
prey by small groups of killer whales (<5), they
suggested that attacks on large herds of dolphins
(=10 prey) are most common by groups of 6-10
killer whales. ,

Based on Jefferson e al. (1991) we classify the
three events presented here (involving killer whales,
sperm whales, and spinner dolphins) as non-
predatory because there was no apparent attempts
at predation by the killer whales (again, acoustic
harassment cannot be ruled-out).

It is generally accepted that marine mammals
form an important part of the diet of some killer
whale populations (Baird, 1994; Baird, 2000; Baird
& Dill, 1995; Barrett-Lennard et al., 1996; Ford &
Ellis, 1999; Visser, 1999¢). Although they have not
been recorded as prey in Papua New Guinea, it is
unlikely that the dolphins would flee the vicinity of
killer whales if they were not potential prey. Flight
responses are considered to be ‘expensive’ in terms
of energy expenditure (Ydenberg, 1986), but they
are an effective predator avoidance strategy. It
is likely, as marine mammal research expands in
Papua New Guinea, cetaceans will be reported as
prey for killer whales in these waters.

Aragones et al. (1997) suggested that preliminary
investigations for cetaceans in developing countries
could collect anecdotal information and use plat-
forms of opportunity, because resources are often
limited for starting such a project. This protocol
was followed, and the results presented in a prelimi-
nary cetacean survey of Kimbe Bay (Visser, 2002)
and herein, suggesting that a research project, tar-
geting killer whales, is not only feasible, but due to
the lack of robust information about the species in
this area, urgent. Due to the time constraints for
platforms of opportunity, such as scuba-diving
boats, and the lack of precise data from anecdotal
information, we believe that a dedicated vessel, with
trained observers, would be most successful. Such a
dedicated, long-term project would provide scign-
tific information to assist government and non-
government organisations in protecting these
animals in Papua New Guinea, where their status is
unknown.
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