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Abstract

Despite its distribution throughout the tropics and 
subtropics, the pygmy killer whale (Feresa attenu-
ata) is one of the most poorly known species of 
odontocetes (Cetacea: Delphinidae). We used the 
opportunity of a mass stranding of six animals in 
New Caledonia (early February 2006) to gather 
information about their biology. Four animals, 
including three males and one female, were found 
dead, and morphometrics, including dental counts, 
were collected. Two live mature males of 236 
and 246 cm total length (TL), respectively, were 
closely monitored and sampled via blood analysis. 
As it was not likely to survive, the second animal 
was euthanized and necropsied. Following the 
euthanasia of the larger animal, the smaller one, 
which was probably staying out of social solidar-
ity, returned on its own to the open sea. The nec-
ropsy revealed the presence of cardiopulmonary 
collapse and enlarged and congested testes. Blood 
parameters confirmed a deteriorating health status 
for both animals, enhanced by starvation. Some of 
the relative morphometric measurements of all six 
stranded pygmy killer whales seemed to be larger 
for these animals living in the southwest Pacific 
as compared to the literature for this species. We 
hypothesize that this group of pygmy killer whales 
was probably pushed through the Coral Sea toward 
the New Caledonian lagoon by Hurricane Jim, 
which occurred in the area from 26 January until 
2 February. These observations reveal January as a 
potential part of the mating season in this area for 
this rare, elusive, and unknown species. It also sup-
ports the notion that early sacrifice of distressed, 
terminal animals could be a way to improve the 
survival rate of other less traumatized individuals 
during cetacean mass strandings.
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Introduction

Pygmy killer whales (Feresa attenuata; Gray, 
1874) are toothed whales from the family 
Delphinidae, with body lengths ranging from 2.1 
to 2.6 m (for a complete description, see Donahue 
& Perryman, 2009). Maximum known weight is 
225 kg (Jefferson et al., 2008). This species can 
be easily confused with other large, black-colored 
odontocetes, even by experts such as in Ecuador, 
Southeast Tropical Pacific (Castro, 2004), which 
was later correctly identified as false killer whales 
by Baird (2010). Despite distribution throughout 
the tropics and subtropics, pygmy killer whales 
are rare throughout their range and considered as 
“Data Deficient” in the IUCN Red List (Taylor 
et al., 2008); the species is listed in Appendix II of 
CITES. It is one of the most poorly known species 
of odontocetes (McSweeney et al., 2009).

In the western Pacific Ocean, at least 10 reliable 
sightings (between 1968 and 1995) of pygmy killer 
whales and five individuals identified at stranding 
(between 1990 and 2009) are known from the east-
ern coast of Australia (Atlas of Living Australia 
[AOLA], 2012), but only two sightings have been 
recorded in New Caledonia (Garrigue & Poupon, 
2013). The presence of the pygmy killer whales 
is better documented in the eastern Pacific Ocean 
with several observations in the Hawaiian archi-
pelago where a 22-y study described a small popu-
lation of island-associated individuals around the 
main Hawaiian Islands (McSweeney et al., 2009). 
These animals only represented 1.2% of odon-
tocete sightings through 40,709 km of trackline 
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during 386 d (McSweeney et al., 2009). Two 
small groups of pygmy killer whales were recently 
observed in the western half of the Hawai’i Range 
Complex (HRC), and two animals were satellite 
tagged in October 2010 and displayed movement 
around O’ahu Island for 1 mo (Baird et al., 2011).

Following Robson (1984), the concept of mass 
stranding for marine mammals can be used when 
the process concerns three or more adult animals 
all together in a given area, not necessarily the 
same site; it is, however, commonly accepted (as 
we do) to include temporal and geospatial group-
ings of animals spread along several days and 
sometimes tens of km (Frantzis, 1998; D’Amico 
et al., 2009). Large groups of pygmy killer whales 
often strand together, and such mass strandings 
were described in Hawaii (Mazzuca et al., 1999), 
in Taïwan (Wang & Yang, 2006), and in the British 
Virgin Islands (Mignucci-Giannoni et al., 1999). 
These strandings are opportunities to learn more 
about these elusive animals, in particular about 
their physiology and anatomy. In February 1997, a 
male pygmy killer whale stranded alive on a beach 
of Puerto Rico and was transported for treatment 
in provisional facilities. Rodriguez-Lopez & 
Mignucci-Giannoni (1999) collected blood sam-
ples and a nasal swab to assess the health of the 
animal. Despite hydration and care, the animal 
died within 1.5 d after stranding and was nec-
ropsied. In June 2008, two pygmy killer whales 
stranded live near Boca Grande, Florida, and were 
taken into rehabilitation. Montie et al. (2011) 
examined the peripheral anatomy of the auditory 
system and hearing sensitivity. Although both 
animals died after several months, one appeared 
healthy enough to provide relatively normal 

values for comparison purposes (C. Manire, pre-
viously unpub. data, 2008). 

Herein, we document the first stranding record 
of pygmy killer whales in New Caledonia in the 
western South Pacific, where a mass stranding 
occurred in early 2006 during Hurricane Jim. Data 
were collected on six animals from the stranding 
event. Two that were found alive were examined 
more closely, providing data on the physiology 
and insight into the social behavior of this species, 
including the identification of a potential part of 
their mating season in the South Pacific.

Methods

Study Site
New Caledonia (21º 30' S, 165º 30' E) is located 
approximately 1,200 km east of Australia in the 
South Pacific, within the Tropic of Capricorn. 
Between 1968 and 1997, the South Pacific region 
was hit by 117 hurricanes (average 4.03/y) of 
which 71 (60.6%) reached the New Caledonian 
Exclusive Economic Zone (EEZ) (data retrieved 
from www.cyclonextreme.com). A yearly average 
of more than two hurricanes suggests that dramatic 
climate events are quite frequent in this area. The 
main island, Grande Terre, is just over 400 km 
long and about 50 km wide. It is surrounded by 
more than 1,600 km of barrier reef that delineates 
a lagoon of almost 25,000 km2 with a mean depth 
of 24 m (Figure 1A). The Southwestern Lagoon 
encompasses a relatively closed area with several 
sections reaching 30 m depth in a radius of 18 km 
from the main city, Nouméa. This part of the 
lagoon also includes several islets and intermedi-
ate reefs. Cetaceans such as delphinids (Stenella 
longirostris and Tursiops aduncus) and more 
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Figure 1.  General view of the main island of New Caledonia showing the dilineation of its great lagoon, 

including a large southwestern component. B: Portion of the southwestern lagoon where the herd of pygmy 

killer whales was probably first sighted near Redika islet on the 29 January 2006 (a), before the first 

stranding of two alive animals around La Coulée area on the 31 J anuary (b), then the second stranding of 

three dead animals in Dumbea Bay on the 04 February (c) and the last single stranding of a dead animal 

again in La Coulée area on the 08 Februray (d). 

Figure 1. (A) General view of the main island of New Caledonia showing the delineation of its great lagoon, including a 
large southwestern component; and (B) portion of the southwestern lagoon where the herd of pygmy killer whales (Feresa 
attenuata) was probably first sighted near Redika Islet on 29 January 2006 (a), before the first stranding of two live animals 
around La Coulée area on 31 January (b), then the second stranding of three dead animals in Dumbea Bay on 4 February (c), 
and the last single stranding of a dead animal again in La Coulée area on 8 February (d).
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scarcely Balaenoptera acutorostrata and other 
Balaenoptera spp. utilize the shelter with rela-
tively easy access to the open ocean provided by 
several reef passages (Figure 1A). 

Data Collection
Based on the testimony of passengers on a rec-
reational boat, a group of about 20 animals 
described as “black dolphins” (species unidenti-
fied at this stage) was first spotted in the vicinity 
of Redika Islet on 29 January 2006 (Anonymous, 
2006). At 1400 h on 31 January, three black and 
elongated animals were found live-stranded in 
a mangrove area at the end of Boulari Bay (east 
of the capital city of Nouméa) by fishers who 
pushed the animals back into deeper surround-
ing waters (Figure 1B). When these three whales 
stranded again a few hours later, the local firemen 
were called at 1800 h to repeat the same rescue 
effort. This effort also failed, and two animals 
restranded. The third animal did not restrand 
with them. A team composed of two veterinarians 
(including one co-author, EC) and two members 
of Operation-Cétacés (including one co-author, 
CG) was informed and arrived on site at 0900 h 
on 1 February. Biometric measurements and skin 
samples were taken on the two animals (hereafter 
referred to as #1 and #2), which were about 100 m 
from each other. After sample collection, both 
animals were pushed into deeper water and left 
in water about 1 m deep (at low tide) to maximize 
their probability of survival.

On 2 February at 1400 h, EC and CG returned 
to the site and found both animals still alive in the 
same area, surrounded by several children who were 
holding them and preventing them from stranding 
again. From a vessel, blood samples were taken 
from the fluke of both animals; and samples for 
cell counts and hemoglobin determinations were 
collected in anticoagulant tubes. Dorsal fins were 
photographed on both occasions. As there was no 
available place to rehabilitate the animals, several 
attempts were made to push the animals to deeper 
water, but they immediately returned to shore. 
Animal #2 was in very poor condition and respira-
tory distress. Based on recommendations in Geraci 
& Lounsbury (2005) and given that it had lost pal-
pebral and corneal reflexes, the animal was eutha-
nized under veterinary supervision by an intrave-
nous injection of T61MD. It was then pulled onto the 
beach and a necropsy was performed (focusing on 
the peritoneal cavity, heart, and lungs). 

On 4 February, the firemen informed scientists 
that three additional animals (animals #3, #4, and 
#5) stranded in Maisonneuve Bay near Dumbea 
Bay. Four days later on 8 February, fishers reported 
a single dead animal (animal #6) stranded for sev-
eral days at Saint Louis in Boulari Bay, near the 

area where the first live animals had been found 
(Figure 1B). Examination of these latter four indi-
viduals was conducted, but the state of decompo-
sition prevented the collection of blood samples. 
Biometric measurements and skin samples were 
taken from all stranded animals (N = 6). Stomach 
contents were examined, and tooth counts were 
performed on the five animals that died. 

Data Analysis
Blood samples from animals #1 and #2 were sent 
to the veterinary laboratory of New Caledonia 
for assessing routine hematology and chemistry 
parameters. Their results were compared to simi-
lar data from a live-stranded pygmy killer whale 
(animal #7) from the Caribbean (Rodriguez-
Lopez & Mignucci-Giannoni, 1999) and to aver-
age blood parameters taken from a rescued live 
pygmy killer whale (animal #8) in rehabilitation at 
Mote Marine Laboratory and Aquarium in Florida 
(unpub. data from case reported in Montie et al., 
2011). This adult male stranded on 16 June 2008 
with a second male (animal #9) and underwent 
rehabilitation for 5 mo. Although the pygmy killer 
whale eventually died from parasites in the brain, 
blood values appeared to be normal for a period 
when the animal was stable. Those values from a 
2-wk time period are included here for compari-
son. In addition, values taken from this pygmy 
killer whale upon admission and those taken from 
the second male from the same stranding are pro-
vided (animal #9).

Results

Morphology, Color, and Behavioral Patterns of 
Animals #1 and #2
The body color of animals #1 and #2 was dark 
grey to black with a greyish flank and a whitish 
pink area around the genital region. The tip of the 
snout and the lips were white, and numerous white 
oval scars attributed to Isistius sp. were observed 
on the ventral surface of both animals (Figure 2a). 
A few parallel scars, likely from tooth rakes, were 
present on the back and flanks. Animal #1 had 
almost no coral reef scars on the body, but some 
recent abrasions were found on animal #2, prob-
ably caused by contact with coral reefs in shallow 
water. In addition, several barnacles were attached 
to the front teeth of the upper mandible of animal 
#2. When found on 31 January, both animals 
were beached and appeared physically exhausted. 
Animal #1 was in slightly better shape than 
animal #2, which appeared older (as confirmed by 
its total length; see below) and in a more precari-
ous state of health. The following day, the health 
status had deteriorated for both animals, more so 
for animal #2. The abrasions on their bodies were 
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significantly more numerous. Animal #2 was in 
respiratory distress, almost drowning each time 
the children released their hold at the surface. At 
this point, it was decided to conduct a humane 
euthanasia, and it is important to note that imme-
diately after the euthanasia and removal of animal 
#2 from the water, animal #1 started swimming 
toward the open ocean on its own. 

Sex, Total Length (TL), and Dental Count
External measurements were obtained from 
most of the specimens (Table 1). The advanced 
decomposition of the last stranded animal did not 

allow for the collection of all biometric informa-
tion as its fluke was not present. TLs ranged from 
218 to 247 cm (Table 2). Five of the stranded ani-
mals were males and one was a female. Dental 
counts were noted (Table 2). The stomachs of all 
five dead individuals were empty. 

Necropsy of Animal #2
The necropsy performed on animal #2 mainly 
revealed an abnormal congestion of the lungs, 
associated with traces of foam in the airways 
and alveoli, evidence of edema and/or drown-
ing. The testes were congested (with apparent and 
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Figure 2.  Photographs of animal #2 showing (a) the ventral body coloration, including the several oval 

and withish scars probably following Isistius sp. bites. (b) Details of the two hypertrophied testis with a 

developed vascular system and the penis in a posterior position (Y) as observed through the necropsy. 

Figure 2. Photographs of animal #2 showing (a) the ventral body coloration, including the several oval and whitish scars 
probably following Isistius sp. bites; and (b) details of the two hypertrophied testes with a developed vascular system and the 
penis in a posterior position (Y) as observed through the necropsy.
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numerous blood vessels) and enlarged (Figure 
2b). It therefore was assumed to be an adult male. 
The cardiac muscle appeared slightly soft and 
distended. The stomach was empty with a small 
parietal ulcer (diameter of 2.7 cm). It contained 
many free parasites in the peritoneal cavity as well 
as some embedded in the blubber. No evidence of 
visible infectious lesions or trauma from injuries 
was found internally. 

Hematology and Chemistry Parameters of  
Animals #1 and #2
For animal #1, the hemogram showed the mean 
corpuscular volume (MCV) and mean corpuscular 
hemoglobin (MCH) to be slightly elevated and the 
red blood cell (RBC) count to be slightly decreased 
compared to baseline figures such as those for reha-
bilitated animal #8 (Table 3). Additionally, animal 
#1’s blood sample showed the white blood cell 
(WBC) count to be somewhat decreased (slight leu-
kopenia) as were the lymphocytes (lymphopenia) 
and slightly decreased levels of platelets (throm-
bocytopenia). The blood chemistry for this animal 
showed it to have slightly elevated alanine ami-
notransferase (ALAT), aspartate aminotransferase 

(ASAT), total serum bilirubin, and creatinine as 
well as lowered calcium, alkaline phosphatase 
(AP), and phosphorus.

For animal #2, the hemogram showed the RBC, 
hemoglobin, and MCH to be slightly elevated 
and the WBC and lymphocytes to be slightly 
decreased. The blood chemistry for this animal 
showed ALAT, ASAT, total serum bilirubin, and 
creatinine to be elevated, and the calcium, AP, and 
phosphorus to be decreased.

Discussion

In the context of very scarce information avail-
able about this species, our observations allowed 
us to gather some interesting data about the anat-
omy, biology, and social behavior of pygmy killer 
whales in the South Pacific.

Additional Morphometric and Anatomic Data on 
Pygmy Killer Whales
The external morphology and color patterns of the 
two pygmy killer whales that live-stranded fit the 
description found in the literature (Jefferson et al., 
2008). As revealed by their length, the six stranded 

Table 1. External measurements (cm) of the six stranded pygmy killer whales (Feresa attenuata) (A) compared with the 
values for the species (B) presented in Ross & Leatherwood (1994)

New Caledonia In Ross & Leatherwood (1994)

 
Measurements

 
Mean (range)

% of TL:
Mean (range)

 
Mean (range)

% of TL:
Mean (range)

Total length 233.7 (218-247) -- 225.6 (207-259) --
Snout to eye 27.7 (26-29) 11.9 (11.0-12.4) 22.9 (18.0-28.0) 10.2 (8.1-12.0)
Snout to blowhole 27.3 (26-29) 11.7 (10.6-12.9) 21.6 (15.0-25.5) 9.6 (6.7-11.9)
Snout to gape 23.3 (21-25) 10.0 (9.3-11.0) 15.5 (12.0-21.2) 7.2 (5.4-9.4)
Snout to anterior insertion of flipper* 47.8 (46-49) 20.0 (19.1-20.8) 44.4 (38.5-53.5) 19.6 (16.8-21.9)
Snout to tip of dorsal fin 131.3 (108-154) 56.2 (43.9-62.2) 131.0 (120.0-147.0) 58.4 (54.3-63.6)
Flipper, anterior insertion to tip** 46.4 (42-49) 19.6 (19.1-20.9) 45.1 (40.0-50.5) 21.1 (18.2-22.1)
Flipper, max width 17.2 (16-19) 7.4 (6.9-8.7) 14.5 (13.0-16.3) 6.5 (5.8-7.0)
Dorsal fin, height 24.7 (22-29) 10.6 (9.7-12.6) 23.7 (20.0-29.5) 10.5 (9.4-12.3)
Width of flukes, tip to tip** 67.6 (64-70) 28.6 (25.9-31.1) 57.6 (49.5-66.0) 25.5 (23.8-28.4)

*N = 4, **N = 5

Table 2. Sex, individual length (cm), and dental count of the six stranded pygmy killer whale stranded in New Caledonia in 
2006

Animal # Date of stranding TL (cm) Sex Dental formula: UR/UL/LR/LL

1 31/1/2006 236 Male NA
2 31/1/2006 246 Male 9/9/9/11
3 4/2/2006 230 Female 11/10/12/12
4 4/2/2006 247 Male 9/9/11/11
5 4/2/2006 225 Male 10/11/11/11
6 8/2/2006 218 Male 10/10/13/13

NA: Not available



  Pygmy Killer Whale 2006 Strandings in New Caledonia 167

&
 M

ig
nu

cc
i-G

ia
nn

on
i, 

al
., 

 
A

qu
ar

iu
m

 in
 F

lo
rid

a 
(u

np
ub

. d
at

a 
fr

om
 c

as
e 

re
po

rte
d 

in
 M

on
tie

 e
t 3

1/
l

  
U

ni
ts

M
ill

io
ns

/m
m

g/
dl % fl g/
dl fl

0.
00

0
% % % % %

10
ex

p1
U

I/l g/
l

U
I/l

M
ic

ro
 m

ol
e/

l
m

g/
dl

U
I/l

m
g/

dl
U

I/l
m

g/
dl

g/
l

m
g/

dl

#7
, s

tra
nd

ed
 a

liv
e 

in
 P

ue
rto

 R
ic

o 
(R

od
rig

ue
z-

Lo
pe

z 

A
ni

m
al

 #
9 

St
ra

nd
ed

. a
tte

nu
at

a

4.
59

16
.7

51
.1 3.

11
1

32
.7

36
.4

4.
4 70 3 0 22 5 N
P 60 43 35
9

35
.3

8.
8

N
P

2.
4 29 4.
2 85 32

F

A
ni

m
al

 #
8 

R
eh

ab
ili

ta
te

d
. a

tte
nu

at
a

3.
8

13
.1

40
.8

10
7.

9
32

.2

34
.8

8.
9 65 12 0 19 2 N
P

28
.7 44 14
9

8.
5

9.
7

N
P 1 20
9

6.
3 89 64
.3

F

an
d 

A
ni

m
al

 #
8 

St
ra

nd
ed

. a
tte

nu
at

a

4.
8

17
.3

52
.7

10
9.

8
32

.8

36
.0

2.
1 56 3 0 34 7 1.
60 8.
0 37 44
.2

9.
3

N
P 64 8.
6 33

at
 M

ot
e 

M
ar

in
e 

La
bo

ra
to

ry
 16

0

3.
2 79

d 
w

ith
 v

al
ue

s 
of

 a
ni

m
al

 F

A
ni

m
al

 #
7 

St
ra

nd
ed

. a
tte

nu
at

a

4.
2

16
.4

47
.9 3

11 34
.2

38
.7

8.
9 81 3 0 13 1 N
P 5

11 40 1,
15

0
30 8.

6
41

6
1.

4 32 5.
2 71 N
P

F

 H
em

og
ra

m
 a

nd
 b

lo
od

 c
he

m
is

try
 v

al
ue

s 
of

 a
ni

m
al

s 
#1

 a
nd

 #
2 

co
m

pa
re

go
in

g 
re

ha
bi

lit
at

io
n  

(N
ew

 
C

al
ed

on
ia

)

4.
46 45

1)
; a

nd
 o

f a
ni

m
al

 #
9,

 a
 se

co
nd

 m
al

e 
fr

om
 th

e 
sa

m
e 

st
ra

nd
in

g 
ev

en
t

A
ni

m
al

 #
2 

17
.5

10
0.

9
38

.8
9

39
.2

4
5.

6 83 0 0 13 4 1.
25 38 42 22
9

35
.1

7.
2

67
9

3.
74 0

11 5.
26 74 54
.3

w
ha

le
 u

nd
er  

A
ni

m
al

 #
1  

(N
ew

 
C

al
ed

on
ia

)

3.
53

17
.9 45 12
7

39
.7

8

50
.7

1
6.

6 91 1 0 7 1 0.
35 62 39 34
9

23
.5

7.
2

31
7

2.
99 10
2

5.
88 86 57
.4

#8
, a

 re
sc

ue
d 

liv
e 

py
gm

y 
ki

lle
r 

T)T)

  Pa
ra

m
et

er

R
ed

 b
lo

od
 c

el
l (

R
B

C
) c

ou
nt

H
em

og
lo

bi
n

H
em

at
oc

rit
M

ea
n 

co
rp

us
cu

la
r v

ol
um

e
M

ea
n 

co
rp

us
cu

la
r h

em
og

lo
bi

n 
co

nc
en

tra
tio

n 
(M

C
H

C
)

M
ea

n 
co

rp
us

cu
la

r h
em

og
lo

bi
n

W
hi

te
 b

lo
od

 c
el

l (
W

B
C

) c
ou

nt
N

eu
tro

ph
ils

Eo
si

no
ph

ils
B

as
op

hi
ls

Ly
m

ph
oc

yt
es

M
on

oc
yt

es
Pl

at
el

et
s

A
la

ni
ne

 a
m

in
ot

ra
ns

fe
ra

se
 (A

LA
A

lb
um

in
A

sp
ar

ta
te

 a
m

in
ot

ra
ns

fe
ra

se
 (A

SA
To

ta
l s

er
um

 b
ili

ru
bi

n
C

al
ci

um
C

re
at

in
e 

ki
na

se
 (C

K
)

19
99

); 
of

 a
ni

m
al

 

C
re

at
in

in
e

A
lk

al
in

e 
ph

os
ph

at
as

e 
(A

P)
Ph

os
ph

or
us

To
ta

l p
ro

te
in

U
re

a

ab
le

 3
.

T 20
1 Hemogram Blood chemistry

N
P:

 N
ot

 p
ro

vi
de

d



168  Clua et al. 

pygmy killer whales were mature; males of this 
species are considered sexually mature when they 
reach 200 cm in length (Wang, 1999). The state 
of wear of teeth confirmed this fact. Most of the 
biometric measurements were within the range(s) 
found in the literature (Ross & Leatherwood, 1994), 
but some relative values seemed to be greater 
(Table 1). The main differences are the distances 
between the snout and the eye, snout and blowhole, 
snout and gape, maximum width of the flipper, and 
width of the fluke. Some of the external relative 
measurements seemed to be larger in the animals 
living in the western South Pacific compared to 
those presented by Ross & Leatherwood (1994).

The dental counts noted for these stranded ani-
mals are consistent with those reported for the 
species (Table 2; Ross & Leatherwood, 1994). 
The last stranded animal was very putrefied and 
was located in the same area as the first two (see 
Figure 1B[d]); we hypothesize that it could be the 
third animal that was part of the original group 
sighted and manipulated on 31 January by the 
fishers and firemen. Still, we cannot confirm ID 
as that third animal because the scientific team 
did not observe it. And, if it was the third animal, 
it stranded and died several hundred meters from 
its two conspecifics, probably on 1 or 2 February.

Analysis of Hematology and Chemistry Parameters
The most interesting finding is that WBC levels were 
low for animals #1 and #2, which is a symptom of 
leukopenia or rather pseudoleukopenia (Table 3). 
Pseudoleukopenia can develop at the onset of infec-
tion. The leukocytes (predominantly neutrophils) 
start migrating toward the site of infection and can 
be seen at the infection site. Their migration causes 
bone marrow to produce more WBCs to combat 
infection and to restore the leukocytes in circula-
tion, but as the blood sample was likely taken upon 
the onset of infection, it contains a low amount of 
WBCs, which is why it is called pseudoleukopenia. 
For both animals, this hypothesis is confirmed by low 
levels of leucocytes that are mobilized by the fight 
against a starting infection, either viral or bacterial, 
probably facilitated by the stress of the strandings. 
Eosinophils deal with parasitic infections, and their 
depletion could be explained by the high concentra-
tion of parasites that were found during the necropsy 
of animal #2; animal #1 would likely host the same 
level of infection and also show a decrease in eosino-
phils. However, a drop in eosinophils could also be 
observed in the context of stress, which would be an 
additional contributing factor in this case.

The RBCs of animal #1 seemed low, likely 
due to a thrombopenia (low level of platelets). 
This could be interpreted as the commencement 
of anemia following several days of starvation. 
Hemoglobin and hematocrit are slightly superior 

between stranded animals and the captive animal 
(Table 3); this could be linked to the fact that wild 
animals need greater diving capacities (correlated 
to hematocrit and capacity to store O2) than animals 
residing in shallower depths.

Levels of calcium for animals #1 and #2 are 
significantly lower than those of animals #7 and 
#8. This could be explained by a potential alka-
losis due to hyperventilation that both stressed 
animals were displaying while they were held at 
the surface. Animal #2 showed a high level of cre-
atinine kinase (CK), which can be an indicator of 
acute stress disorder and kidney deficiency. These 
results are consistent with its general health status 
on 1 February. Animal #1 survived after maintain-
ing normal levels of CK compared to moribund 
animals #2 and #7 (Table 3). Compared to animal 
#8, which underwent rehabilitation, the slightly 
increased level of total blood protein in animals 
#1 and #2 is likely due to dehydration linked to 
starvation. Levels of alkaline phosphatase (AP) for 
both animals #1 and #2 were higher than for animal 
#7 and lower than for animal #8 in rehabilitation. 
Low levels of AP are generally due to nutritional 
deficiencies. We can hypothesize that both of the 
New Caledonian animals #1 and #2 had more sub-
stantial energetic reserves as compared to animals 
#7 and #9. However, an AP depletion generally 
signals impending death in other odontocetes, 
confirming the negative prognosis for animal #2, 
which justified its euthanasia. Both levels of ALAT 
and ASAT of animals #1 and #2 were significantly 
lower than animal #7 and higher than animal #8; 
an increase of these enzymes is probably due to 
the effect of gravity on the liver at stranding. It 
increases for a week or two and then gradually 
returns to normal with almost every rehabilitated 
cetacean (C. Manire, pers. obs., 2008). 

From a general perspective, blood and chemis-
try parameters of animals #1 and #2 undoubtedly 
reflected their deteriorating conditions. Based on 
animal #2’s necropsy, both lung and heart status 
suggested a marked cardiovascular insufficiency, 
probably associated with the repetitive strand-
ings. The size and congested testes of this animal 
should be considered as normal, probably linked to 
an ongoing mating period, logically concerning a 
mature male such as animal #2. This is an interest-
ing point as there was so far no available informa-
tion regarding the mating period for this species, 
but it seems to include January in the South Pacific.

Cause of the Mass Stranding
The causes of cetacean strandings remain largely 
unknown, although many hypotheses have been 
advanced; examples include magnetic navigation 
anomalies (Klinowska, 1985), confused naviga-
tion linked to bathymetric conditions (Brabyn 
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& McLean, 1992), distraction by activities such 
as foraging (Wood, 1979), or even regression to 
ancient instinctive behaviours (Cordes, 1982). 
Disease and parasitism are often stated as a 
cause of both single and mass cetacean strand-
ings (Dailey & Walker, 1978). In addition to 
these natural causes, human activities can also 
lead to strandings. The accidental entanglement 
or bycatch in fishing gear combined with marine 
litter and vessel collisions are major sources of 
cetacean mortality (Parsons et al., 2007). Sound 
pollution from anthropogenic sources such as ship-
ping, explosions, seismic surveys, military sonar, 
and harassment devices make a large contribution 
through impairment of the cetaceans’ auditory 
abilities (Gordon & Tyack, 2001; Nowacek et al., 
2007; Perrin & Geraci, 2009). In early 2004 and in 
2005, several unusual stranding events occurred 
in Taiwan during a period of large-scale naval 
exercises. Examination of the partial remains of a 
pygmy killer whale revealed internal injuries due 
to structures associated with or related to acous-
tics or diving, suggesting that those nearby naval 
exercises may have contributed to the death of the 
animal (Wang & Yang, 2006).

Natural causes of strandings remain dominant 
in the South Pacific as strong and persistent storm 
events may cause animals to strand because of 
disorientation or additional energetic costs (Evans 
et al., 2005). Hurricane Jim was in the Coral Sea 
from 26 January until 2 February 2006; we strongly 
believe that the mass stranding of this group 
of pygmy killer whales is related to the severe 
weather. Our hypothesis is supported by a previ-
ous record of a mass stranding of this same species 
in the British Virgin Islands (Mignucci-Giannoni 
et al., 1999); the stranding was associated with 
meteorological and oceanographic disturbances 
from Hurricane Marilyn, which devastated the 
Virgin Islands a day prior to the stranding (see 
also Geraci & Lounsbury, 2005). In our case, the 
first strandings were observed on 31 January when 
the trajectory of the hurricane was at its minimum 
distance from New Caledonia (Figure 3). Thus, 
the deteriorated health status of both animals #1 
and #2 can be attributed to a huge physical effort 
likely related to escaping through the Coral Sea 
from the approaching hurricane. Their physical 
deterioration may have been worsened by their 
inability to feed properly in lagoon waters as 
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Figure 3.  Chronological trajectory of hurricane Jim from 26 January until 02 February 2006 (Source 
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suggested by the empty stomachs of animal #2 
and all of the other dead stranded animals. Pygmy 
killer whales seem to primarily feed on cepha-
lopods (Santos & Haimovici, 1998; Williams et 
al., 2002) and smaller cetaceans (Madsen et al., 
2004) that are not available in the lagoon of New 
Caledonia.

Mitigation of Mass Strandings
Frequently, it has been documented that a whole 
group of cetaceans could strand around a sick 
companion, refusing to leave it until it died. It 
is thought that the other members of the group 
follow due to cohesive social bonds. This is con-
firmed by the fact that mass stranding events usu-
ally involve highly social odontocetes such as pilot 
whales (Globicephala sp.) (Berta et al., 2006). A 
particularly dramatic example has been recorded 
of 30 false killer whales (Pseudorca crassidens) 
that semi-stranded in very shallow water in the 
Dry Tortugas in 1977. The group included a 
large male that was moribund due to illness and 
the other whales that clustered around it without 
moving. Every time the assembled people tried to 
save them, they obstinately returned to restrand 
around the wounded male. Only when it died 
3 d later did the other false killer whales go back 
to the open sea (Odell et al., 1980). On 17 April 
1994, five Risso’s dolphins (Grampus griseus) 
stranded off the Ebre Delta (Mediterranean Sea) 
around a female suffering from serious respiratory 
difficulties. Once the female was withdrawn, to be 
taken to a care center, the other cetaceans went 
back to the open sea without any problem (Alegre 
et al., 1995). In rare circumstances, such strand-
ings can involve multiple species at the same 
time. This was the case on the Atlantic coast of 
the U.S., with bottlenose dolphins (Tursiops trun-
catus) showing solidarity with a group of black 
pilot whales (Duignan et al., 1996). 

 Regarding our case, we could consider that 
following the stress induced by the hurricane, 
animal #2 was exhausted enough to be unable to 
move back to the open ocean and that the younger 
animal #1 was showing solidarity by remaining 
in close contact. Right after the withdrawal of 
animal #2 from the water, animal #1 swam away 
from the area. As it was not found restranded in 
the days following, and given its better health 
status compared to animal #2, we can hypothesize 
that it may have survived. This hypothesis is sup-
ported by the example of the false killer whales 
in Florida and recent demonstrations through sat-
ellite tracking and monitoring of the successful 
release of stranded animals in Australia and the 
U.S., in spite of their poor conditions (Gales et al., 
2012; Sampson et al., 2012). The withdrawal of 
animal #2 on 1 February was artificial, but we 

can hypothesize that its natural death would have 
had the same consequence of releasing animal #1. 
An early release can be considered to be a criti-
cal factor for optimizing the survival of animal #1 
whose health status was declining through the 
multiple strandings imposed by its dying com-
panion. Based on the documented examples cited 
above and our experience, the sacrifice of one or 
several animals, in keeping with their respective 
health status, should be considered as a potential 
strategy for managing the survival rate during 
cetacean mass strandings (Geraci & Lounsbury, 
2005; Dierauf & Gulland, 2010).

Acknowledgments

This study benefited from the financial support 
of Operation Cétacés NGO in New Caledonia. 
We warmly thank Sophie Mounier, DVM, for 
kindly providing photographs of the animals and 
Alexandra Campos, DVM, Dominique Boillon, 
and Rémi Dodemont from Operation Cétacés 
for their technical support during the rescue and 
data collection processes. We also thank Denise 
Desoutter, DVM, from the Veterinary Laboratory 
of New Caledonia for the free-of-charge blood 
sample analyses conducted in the framework of 
this study. Bruno Benmoura, DVM, and Greg 
Levine, DVM, kindly provided technical support 
in the interpretation of some of the hematology 
and chemistry results.

Literature Cited

Alegre, F., Alonso, J. M., Degollada, E., & Lopez, A. 
(1995). The first Risso’s dolphin (Grampus griseus) 
mass stranding described on the Mediterranean coast of 
the Iberian peninsula. European Research on Cetaceans, 
9, 156.

Anonymous. (2006, February 8). Un banc d’orques naines 
piégées dans le lagon [A pygmy killer whale pod trapped 
in the lagoon]. Les Nouvelles Calédoniennes, 8.

Atlas of Living Australia (AOLA). (2012). Feresa attenu-
ata J. E. Gray, 1874: Pygmy killer whale. Retrieved 
24 March 2014 from http://bie.ala.org.au/species/
Feresa+attenuata.

Baird, R. W. (2010). Pygmy killer whales (Feresa attenu-
ata) or false killer whales (Pseudorca crassidens)? 
Identification of a group of small cetaceans seen off 
Ecuador in 2003. Aquatic Mammals, 36(3), 326-327. 
http://dx.doi.org/10.1578/AM.36.3.2010.326

Baird, R. W., Schorr, G. S., Webster, D. L., McSweeney, D. J., 
Hanson, M. B., & Andrews, R. D. (2011). Movements of 
two satellite-tagged pygmy killer whales (Feresa attenuata) 
off the island of Hawai’i. Marine Mammal Science, E332-
E337. http://dx.doi.org/10.1111/j.1748-7692.2010.00458.x



  Pygmy Killer Whale 2006 Strandings in New Caledonia 171

Berta, A., Sumich, J. L., & Kovacs, K. (2006). Marine 
mammals: Evolutionary biology (2nd ed.). New York: 
Academic Press.

Brabyn, M. W., & McLean, I. G. (1992). Oceanography and 
coastal topography of herd-stranding sites for whales in 
New Zealand. Journal of Mammalogy, 73, 469-476. 
http://dx.doi.org/10.2307/1382012

Castro, C. (2004). Encounter with a school of pygmy 
killer whales (Feresa attenuata) in Ecuador, Southeast 
Tropical Pacific. Aquatic Mammals, 30(3), 441-444. 
http://dx.doi.org/10.1578/AM.30.3.2004.441

Cordes, D. O. (1982). The causes of whale strandings. 
New Zealand Veterinary Journal, 30, 21-24. http://dx.doi.
org/10.1080/00480169.1982.34865

Dailey, M. D., & Walker, W. A. (1978). Parasitism as a 
factor in single strandings of Southern California ceta-
ceans. The Journal of Parasitology, 64(4), 593-596. 
http://dx.doi.org/10.2307/3279939

D’Amico, A., Gisiner, R. C., Ketten, D. R., Hammock, J. A., 
Johnson, C., Tyack, P. L., & Mead, J. (2009). Beaked whale 
strandings and naval exercises. Aquatic Mammals, 35(4), 
452-472, http://dx.doi.org/10.1578/AM.35.4.2009.452

Dierauf, L. A., & Gulland, F. M. D. (2010). CRC handbook 
of marine mammal medicine: Health, disease, and reha-
bilitation (2nd ed.). Boca Raton, FL: Taylor & Francis 
Books and Journals.

Donahue, M. A., & Perryman, W. L. (2009). Pygmy killer 
whale—Feresa attenuata. In W. F. Perrin, B. Würsig, & 
J. G. M. Thewissen (Eds.), Encyclopedia of marine mam-
mals (2nd ed., pp. 938-939). Amsterdam: Academic Press. 
http://dx.doi.org/10.1016/B978-0-12-373553-9.00213-3

Duignan, P. J., House, C., Odell, D. K., Wells, R. S., 
Hansen, L. J., Walsh, M. T., . . . Geraci, J. R. (1996). 
Morbillivirus infection in bottlenose dolphins: Evidence 
for recurrent epizootics in the Western Atlantic and Gulf 
of Mexico. Marine Mammal Science, 12(4), 499-515. 
http://dx.doi.org/10.1111/j.1748-7692.1996.tb00063.x

Evans, K., Thresher, R., Warneke, R. M., Bradshaw, 
C. J. A., Pook, M., Thiele, D., & Hindell, M. (2005). 
Periodic variability in cetacean strandings—Links to 
large-scale climate events. Biology Letters, 1, 147-150. 
http://dx.doi.org/10.1098/rsbl.2005.0313

Frantzis, A. (1998). Does acoustic testing strand whales? 
Nature, 392, 29. http://dx.doi.org/10.1038/32068; http://
dx.doi.org/10.1038/32071

Gales, R., Alderman, R., Thalmann, S., & Carlyon, K. 
(2012). Satellite tracking of long-finned pilot whales 
(Globicephala melas) following stranding and release in 
Tasmania, Australia. Wildlife Research, 39(6), 520-531. 
http://dx.doi.org/10.1071/WR12023

Garrigue, C., & Poupon, M. (2013). Guide d’identification des 
mammifères marins de Nouvelle-Calédonie [Identification 
guide of marine mammals from New Caledonia]. Nouméa, 
New Caledonia: Editions Opération Cétacés. 128 pp. ISBN 
978-2-7466-5914-8

Geraci, J. R., & Lounsbury, V. J. (2005). Marine mammals 
ashore: A field guide for strandings (2nd ed.). College 
Station and Baltimore: Texas A & M University. Sea 

Grant College Program, and National Aquarium in 
Baltimore.

Gordon, J., & Tyack, P. L. (2001). Sound and cetaceans. In 
P. G. H. Evans & J. A. Raga (Eds), Marine mammals: 
Biology and conservation (pp. 139-196). New York: 
Kluwer Academic/Plenum Publishers.

Gray, J. E. (1874). Description of the skull of a new spe-
cies of dolphin (Feresa attenuata). Annual Magazine of 
Natural History, 4(4), 238-239.

Jefferson, T. A., Webber, M. A., & Pitman, R. L. (2008). 
Marine mammals of the world. Amsterdam: Elsevier.

Klinowska, M. (1985). Cetacean live strandings relate to geo-
magnetic topography. Aquatic Mammals, 11(1), 27-32.

Madsen, P. T., Kerr, I., & Payne, R. (2004). Source param-
eter estimates of echolocation clicks from wild pygmy 
killer whales (Feresa attenuata) (L). The Journal of the 
Acoustical Society of America, 116, 1909-1912. http://
dx.doi.org/10.1121/1.1788726

Mazzuca, L., Atkinson, S., Keating, B., & Nitta, E. (1999). 
Cetacean mass strandings in the Hawaiian Archipelago, 
1957-1998. Aquatic Mammals, 25(2), 105-114.

McSweeney, D. J., Baird, R. W., Mahaffy, S. D., Webster, 
D. L., & Schorr, G. S. (2009). Site fidelity and asso-
ciation patterns of a rare species: Pygmy killer whales 
(Feresa attenuata) in the main Hawaiian islands. 
Marine Mammal Science, 25(2), 557-572. http://dx.doi.
org/10.1111/j.1748-7692.2008.00267.x

Mignucci-Giannoni, A. A., Toyos-González, G. M., Pérez-
Padilla, J., Rodríguez-López, M. A., & Overing, J. (1999). 
Mass stranding of pygmy killer whale (Feresa attenuata) 
in the British Virgin Islands. Journal of the Marine Biology 
Association of the United Kingdom, 80, 759-760. http://
dx.doi.org/10.1017/S0025315499002702

Montie, E. W., Manire, C. A., & Mann, D. A. (2011). Live 
CT imaging of sound reception anatomy and hearing 
measurements in the pygmy killer whale, Feresa attenu-
ata. Journal of Experimental Biology, 214, 945-955. 
http://dx.doi.org/10.1242/jeb.051599

Nowacek, D. P., Thorne, L. H., Johnston, D. W., & Tyack, 
P. L. (2007). Responses of cetaceans to anthropogenic 
noise. Mammalian Review, 37, 81-115. http://dx.doi.
org/10.1111/j.1365-2907.2007.00104.x

Odell, D. K., Asper, E. D., Baucom, J., & Cornell, L. H. 
(1980). A recurrent mass stranding of a herd of false 
killer whales, Pseudorca crassidens, in Florida. Fisheries 
Bulletin of the United States, 78, 171-177.

Parsons, E. C. M., Clark, J., Ross, A., & Simmonds, M. P. 
(2007). The conservation of British cetaceans: A review 
of the threats and protection afforded to whales, dol-
phins and porpoises in UK waters. Report of the Whale 
and Dolphin Conservation Society, Chippenham, UK. 

Perrin, W. F., & Geraci, J. R. (2009). Stranding. In W. F. 
Perrin, B. Würsig, & J. G. M. Thewissen (Eds.), 
Encyclopedia of marine mammals (2nd ed., pp. 118-123). 
San Diego: Academic Press. http://dx.doi.org/10.1016/
B978-0-12-373553-9.00256-X

Robson, F. D. (1984). Strandings: Ways to save whales. 
Johannesburg, South Africa: The Science Press. 124 pp.



172  Clua et al. 

Rodriguez-Lopez, M. A., & Mignucci-Giannoni, A. A. 
(1999). A stranded pygmy killer whale (Feresa attenu-
ata) in Puerto Rico. Aquatic Mammals, 25(2), 119-121.

Ross, G. J. B., & Leatherwood, S. (1994). Pygmy killer 
whale—Feresa attenuata. In S. H. Ridgway & R. Harrison 
(Eds.), Handbook of marine mammals: Vol. 5. The first 
book of dolphins (pp. 387-404). London: Academic Press.

Sampson, K., Merigo, C., Lagueux, K., Rice, J., Cooper, R., 
Weber, E. S., . . . Innis, C. (2012). Clinical assessment and 
postrelease monitoring of 11 mass stranded dolphins on Cape 
Cod, Massachusetts. Marine Mammal Science, 28(4), E404-
E425. http://dx.doi.org/10.1111/j.1748-7692.2011.00547.x

Santos, R. A., & Haimovici. M. (1998). Cephalopods in the 
diet of marine mammals stranded or incidentally caught 
along southeast and southern Brazil (21° to 34° S). 
Theme Session of the Symposium about Impact of 
Cephalopods in the Food Chain, International Council 
for the Exploration of the Sea (ICES), Copenhagen, 
Denmark.

Taylor, B. L., Baird. R. W., Barlow, J., Dawson, S. M., 
Ford, J., Mead, J. G., . . . Pitman, R. L. (2008). Feresa 
attenuata. In IUCN (Ed.), 2012 IUCN red list of threat-
ened species, Version 2012.2. Retrieved from www.
iucnredlist.org.

Wang, J. Y., & Yang, S. C. (2006). Unusual cetacean strand-
ing events of Taiwan in 2004 and 2005. Journal of 
Cetacean Research and Management, 8, 283-292.

Wang, P. (1999). Chinese cetaceans. Hong Kong: Ocean 
Enterprises Ltd. 

Williams, A. D., Williams, R., & Brereton, T. (2002). The 
sighting of pygmy killer whales (Feresa attenuata) 
in the southern Bay of Biscay and their association 
with cetacean calves. Journal of the Marine Biology 
Association of the United Kingdom, 82, 509-511. http://
dx.doi.org/10.1017/S0025315402005799

Wood, F. G. (1979). The cetacean stranding phenomena: An 
hypothesis. In J. R. Geraci & D. J. St. Aubin (Eds.), The 
biology of marine mammals: Insights through strandings 
(Report No. MMC-77/13, pp. 129-188). Washington, DC: 
Marine Mammal Commission.




