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The two species of cookiecutter sharks of 
the dalatiid genus Isistius, I. brasiliensis Quoy 
& Gaimard, 1824, and I. plutodus Garrick & 
Springer, 1964, are small pelagic sharks best 
known for their feeding behavior, which has 
been characterized by some authors as ecto-
parasitic. Cookiecutter sharks use specialized 
pharyngeal muscles, upper jaw, hyoid and 
branchial arches, and fleshy lips to suck onto 
prey, inserting hooklike upper teeth and pro-

portionately massive lower teeth into the 
prey, then may twist in a circular motion to 
remove a plug of flesh (Shirai and Nakaya 
1992, Motta and Wilga 2001, Lowry et al. 
2009). The resultant circular and concave 
wounds have been observed on the bodies of a 
variety of large pelagic species, including such 
diverse biota as cetaceans, pinnipeds, scom-
broid fishes (tunas, snake mackerels, billfishes), 
sharks and rays, and sea turtles ( Jones 1971, 
Papastamatiou et al. 2010). It is likely that al-
most any large epipelagic or mesopelagic spe-
cies is fair game for cookiecutter sharks.

There have been scattered reports of 
cookiecutter shark interactions with people, 
but all implicated incidents have involved 
bites on deceased humans. These are charac-
terized as “scavenges” by the International 
Shark Attack File (ISAF), which investigates 
and analyzes shark-human interactions, as 
opposed to allocation to the “unprovoked” or 
“provoked” shark attack categories, which by 
definition involve bites on live human victims. 
In this paper we provide the first documenta-
tion of an attack by a cookiecutter shark on a 
live human, an unprovoked attack that oc-
curred in waters of Hawai‘i.
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Abstract: An adult long-distance swimmer attempting to cross the ‘Alenuihähä 
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materials and methods

Specifics and description of the incident were 
obtained from the victim directly through a 
telephone interview 7 days after the incident, 
a follow-up face-to-face interview 4 days later, 
and subsequent e-mail correspondence. The 
victim also completed the International Shark 
Attack File’s standard Abbreviated Shark At-
tack Questionnaire.

The victim’s operating room treating phy-
sician, the third author of this communication 
(P.G.), spoke with the victim throughout the 
course of treatment and, with the victim’s 
permission, shared relevant information with 
the other authors as this collaboration devel-
oped. The wounds were observed firsthand by 
P.G., who provided all surgical and post
operative follow-up treatment. Photos of the 
wounds were taken by the physician and the 
victim, and are archived in the International 
Shark Attack File at the Florida Museum 
of  Natural History, University of Florida, 
Gainesville.

Sea-surface temperature and Global Posi-
tioning System (GPS) coordinates were 
obtained by instrumentation aboard the 
Radon escort vessel. Sun and moon data 
were  obtained from the U.S. Naval Obser
vatory Web site (http://www.usno.navy.mil/
USNO). Tidal data were obtained from the 
NOAA tides and currents Web site (http://
tidesandcurrents.noaa.gov). Water depth was 
estimated from U.S. National Ocean Service 
( NOS) chart 19320. Other weather and water 
conditions, and time of the incident, were re-
called by the victim. Photos of Isistius-bitten 
fishes were taken at United Fishing Agency, 
Honolulu, on 8 December 2009.

results

Specifics of the Incident

Date: 16 March 2009.
Time: 2003 hours, 90 min after the 1833 

hours sunset and 68 min after the 1855 hours 
civil twilight.

Location: 16 km NW of ‘Upolu Point, 
Hawai‘i Island. GPS coordinates approxi-
mately 20° 23′ 17.4″ N, 155° 57′ 27″ W.

Depth of water: Surface over water depths 
of approximately 359 m.

Weather conditions: Winds light and vari-
able, clear skies, ambient starlight, no moon.

Water conditions: Sea calm, tide slack high, 
water clear, sea-surface temperature 22.5°C.

Victim: Caucasian male, 61 yr old, height 
178 cm, weight 91 kg.

Victim activity: Swimming.
Victim clothing: Swim trunks; no rash 

guard, watch, or jewelry.

Description of the Incident

The victim was an accomplished long-
distance swimmer attempting to cross the 
‘Alenuihähä Channel on a straight-line track 
from ‘Upolu Point on the island of Hawai‘i to 
Kaupö, Maui (Figure 1). The total distance 
was 47.5 km, and crossing time was expected 
to take 16 – 20 hr. A GPS unit aboard the es-
cort vessel, a 9.1 m (30 ft) Radon, was used for 
navigation. In addition to the Radon, a one-
person kayak was used in support of the swim-
mer.

Departure from the ‘Upolu Point coastline 
occurred at 1530 hours during a rising tide, to 
take advantage of tide and current conditions. 
The kayak remained about 1 m to the right of 
the victim. The Radon maintained a distance 
of 50 – 120 m ahead of the kayak. Every half 
hour the boats stopped, and the victim swam 
to the kayak to consume an “endurance fuel.” 
The two boats communicated with each other 
by VHF radio at those times.

About 10 min after sunset the Radon’s cap-
tain illuminated stern deck lights to maintain 
visual contact with the kayak. During the next 
regular stop at 1900 hours the captain indi-
cated by radio that he saw squid ( probably 
Sthenoteuthis oualaniensis) attracted to the 
lights. The victim, who was already aware of 
the presence of jellyfish and other macro-
plankton, did not notice any difference in ma-
rine life after the Radon’s stern lights were 
turned on. At approximately the same time, 
the kayaker illuminated a glow stick and 
placed it on the kayak’s deck, less than 30 cm 
above the water. However, the glow stick did 
not cast any light directly into the water due 
to the shape of the deck.



Figure 1. Intended track of channel crossing and location of incident.
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Four hours into the swim (1930 hours), 
during a regular stop, the captain of the Radon 
indicated that he was having a hard time see-
ing the kayak and asked the kayaker to turn on 
his secondary light. The victim turned on the 
unit, which was mounted over the kayak’s 
bow in a manner that caused its red and green 
light to shine directly into the water. About 
10 min after the kayak’s bow light was turned 
on, the victim was bumped by a squid. Over 
the next 20 min he was bumped by squid two 
or three more times in the shoulder and side 
areas at irregular intervals.

At 2003 hours, the victim suddenly felt a 
very sharp pain on his lower chest and as-
sumed it was a triggerfish bite. The sensation 
was instantaneous and localized, like a pin-
prick, and felt like a bite from a very small 
mouth. The victim yelped and swam over to 
the kayak, turned off the bow light, and was in 
the process of getting into the kayak with his 
legs vertical and “egg-beatering” to maintain 
position when he felt something bite his left 
calf. The time interval between the two bites 
was less than 15 sec. The sensation of the bite 
to the leg was slightly more prolonged ( but 
still very quick, less than a second), involved 
some pressure, and was less painful than the 
chest bite.

The victim was retrieved by the escort ves-
sel, from which he called his physician. He 
was advised to control bleeding through ele-
vation and direct pressure until reaching 
shore. After docking, about 2 hr later, he was 

transported to Maui Memorial Medical Cen-
ter in Wailuku.

Description and Treatment of Wounds Received

Inspection of the wounds in the emergency 
room showed a superficial C-shaped wound 
approximately 5 cm in diameter on the mid/
lower sternum (Figure 2) and a circular open 
wound of the posterior lower left leg (Figure 
3). The leg wound was located at the junction 
of the middle and lower one-third of the calf. 
It represented a near circle and measured ap-
proximately 10 cm in diameter and 4 cm in 
depth. The wound went through the invest-
ing fascia of the gastrocnemius muscle and 
removed a core of tissue, including portions 
of the gastrocnemius and the superior margin 
of the Achilles tendon.

The patient was taken to the operating 
room that night, where debridement was per-
formed. Negative pressure wound therapy 
( Wound V.A.C.) was begun on the patient. A 
second debridement was performed 48 hr 
after the injury. Wound closure was obtained 
on postinjury day 14 with a split thickness 
skin graft (Figure 4) harvested from the left 
thigh.

Postoperative recovery was complicated by 
delayed healing of the inferior portion of the 
graft (approximately 5% – 10% of the graft 
surface, corresponding to the location of the 
Achilles tendon margin). Subsequent cultures 
and biopsy showed normal skin flora and nor-

Figure 2. Wound to victim’s sternum: a, in emergency room; b, at 7 days.
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mal tissue, respectively. At 6 months after the 
incident, the area appeared to be healing with 
a stable eschar. By 9 months, the wound was 
essentially healed (Figure 5).

Identification of the Shark

The appearance of the wounds allowed im-
mediate recognition of them as the bites of a 

cookiecutter shark (Isistius sp.). The circum-
stances surrounding the incident, specifically 
habitat, depth, and time of day, fit the behav-
ior pattern of Isistius, which migrates verti-
cally to surface waters at night to feed (Last 
and Stevens 1994, Papastamatiou et al. 2010). 
Because I. brasiliensis is the only species of the 
genus documented as occurring in Hawaiian 
waters (Mundy 2005), it is likely that this 

Figure 3. Wound to victim’s leg: a, in emergency room; b, at 7 days.

Figure 4. Skin graft on victim’s leg at 14 days.
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species was involved in the incident. In addi-
tion, the distances between mandibular tooth 
apices, as evidenced by the puncture wounds 
on the victim’s sternum, were more consistent 
with I. brasiliensis than I. plutodus (Compagno 
1984).

Small round or oval scooped-out wounds 
on fishes and cetaceans have been reported in 
the literature as early as 1886, and reports 
through 1969 were summarized by Jones 
(1971). The cause of these wounds had been 
attributed to bacteria, invertebrate parasites, 
or lampreys (e.g., Pike 1951). Jones (1971) 
presented persuasive evidence that crater and 
crescentic wounds, and related scars, found 
on large pelagic fishes and cetaceans were the 
result of bites inflicted by I. brasiliensis (Figure 
6).

In addition to the fishes and cetaceans 
summarized by Jones (1971), Isistius bites have 
also been documented on many other species, 
including the whale shark, Rhincodon typus 
(Fitzpatrick et al. 2006); megamouth shark, 

Megachasma pelagios (Taylor et al. 1983); killer 
whale, Orcinus orca (  Visser 1999, Baird et al. 
2006, Burdin et al. 2007, Renner and Bell 
2007); and pinnipeds including the leopard 
seal, Hydrurga leptonyx (van den Hoff et al. 
2005); northern elephant seal, Mirounga an­
gustirostris (Le Boeuf et al. 1987); subantarctic 
fur seal, Arctocephalus tropicalis (  Velozo et al. 
2008, Souto et al. 2009); and Hawaiian monk 
seal, Monachus schauinslandi (Reddy and 
Griffith 1988, Bertilsson-Friedman 2005).

The general description of those wounds is 
consistent with the appearance of the leg 
wound in this case. In addition, the wound in 
the sternum region (Figure 2) exhibited two 
C-shaped arcs of small, shallow puncture 
wounds consistent with the mandibular teeth 
of I. brasiliensis (Figure 7). These wounds may 
have been caused by two rapidly successive at-
tempts to bite, one a bit more successful than 
the other, likely thwarted by the proximity of 
the underlying thoracic skeleton and relative 
lack of soft tissue, flattened nature of the vic-

Figure 5. Healed leg wound at 9 months.
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tim’s body at that location, and awkward at-
tack angle (near vertical) taken by the shark. 
By contrast, the subsequent predatory event 
on the victim’s leg benefited from a more fa-
vorable angle of attack and robust availability 
of soft tissue, resulting in a successfully com-
pleted circular and concave bite.

The behavioral mechanism by which Isis­
tius scoops out a plug of flesh from its host has 
been hypothesized but not observed. It is be-
lieved to attach itself by means of suctorial 
lips and a modified pharynx, then twist (Com-
pagno 1984) or spin (Last and Stevens 1994) 
as it drives its lower teeth into its victim. Jahn 
and Haedrich (1987) provided evidence that 
the bite can be “accomplished by a single mo-
tion of the lower jaw” but did not dismiss the 
“melon-ball cutter model.” In cases where 
crater wounds are elongate ovals, a single jaw 
motion would seem to be more consistent 
with the shape of the wound than would a 
twisting or spinning motion on the part of the 
shark. The victim in this case experienced a 

brief (less than 1 sec) sensation of pressure 
during infliction of the leg wound but no 
sense of any sort of twisting motion. Close 
inspection of wound photographs does not 
provide evidence that indicates whether the 
shark’s bite involved such movement.

Estimation of Size of the Shark

Papastamatiou et al. (2010) utilized a mouth 
width to total length regression to estimate 
sizes of cookiecutter sharks that inflicted bites 
on several commercial fish species. However, 
the variability in wound size estimates and 
measurements in this case makes it unusable. 
Initial estimate of the leg wound size was 10 
cm in diameter. Measurements taken 7 days 
after the injury provided dimensions of 5 cm 
by 6.5 cm, but by that time the size of the 
wound was somewhat reduced because heal-
ing was taking place.

Jones (1971) indicated that the largest di-
mensions reported for oval crater wounds 

Figure 6. Crater wounds observed on oilfish, Ruvettus pretiosus, at Honolulu fish auction.



372� PACIFIC SCIENCE  ·   July 2011

caused by Isistius were 4 or 5 cm by 7 cm. It is 
not known on what type of animal(s) these 
wounds were observed, nor the degree of 
healing that had already taken place. The 
maximum length attained by I. brasiliensis is 
reported to be 50 cm (Compagno 1984). The 
size of the victim’s leg wound is comparable 
with the largest reported bite dimensions for 
this species, indicating an individual that was 
certainly an adult and likely near the maxi-
mum size usually encountered (about 40 cm).

Comparison with Other Recorded Incidents

Jahn and Haedrich (1987) indicated that Isis­
tius swims in schools and may pose a threat to 
divers in tropical waters. They “were recently 
told of an underwater photographer” who had 
been “attacked by a swarm of small (<3 ft) 
sharks, and who had the scars to prove it.” 
They also referenced a 1955 report of a ship-
wrecked crew in the mid-Atlantic, just north 

of the equator, who “were greatly bothered by 
the attacks of an extremely ferocious small 
fish less than a foot long and blunt-nosed . . . 
These small fish swam in schools and were 
very persistent . . . The bites were clean-cut 
and upwards of an inch or more deep.” How-
ever, neither of these incidents was reported 
to the ISAF, and although they may have im-
plicated Isistius, there is insufficient documen-
tation to positively confirm cookiecutter shark 
involvement. Anecdotal reports of Isistius bites 
on people in Hawaiian waters have been made 
(M. Parry, NOAA Fisheries Honolulu, pers. 
comm.), but they are rare and undocumented.

The ISAF database includes only two other 
incidents involving Isistius bites. In both cases 
the bites were judged to have occurred post-
mortem. A 1992 case (ISAF 1860), also from 
Hawai‘i, involved a 70-yr-old man who was 
discovered floating on his back, tied to an ice 
chest, 1 day after being reported missing from 
a fishing trip. The medical examiner’s report 

Figure 7. Jaws of Isistius brasiliensis.
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(Gunatilake 1992) officially attributed the 
death to asphyxia by drowning. According to 
the report, evidence of injury included “two 
circular, punched-out, postmortem lesions 
. . . measuring 5.0 × 5.0 cm and 1.5 cm in 
depth. These lesions are located side by side. 
They appear to extend through the subcuta-
neous tissue to the muscles.” Additional cur-
vilinear lacerations measuring 3.0 cm in di-
ameter were also present. The report states, 
“the above lesions are consistent with ‘Cook-
iecutter’ shark bites.”

A second case (ISAF 4657) of postmortem 
scavenging by Isistius was reported by Makino 
et al. (2004) and Ihama et al. (2009). The body 
of a suicidal 60-yr-old woman missing for 6 
days was recovered bearing multiple Isistius 
bites. Injuries were typical of those observed 
on nonhuman subjects: “The body had sev-
eral almost perfectly circular injuries and C-
shaped incision injuries with almost circular 
flaps of skin” (Makino et al. 2004). Bites were 
3 – 8 cm in diameter. These were attributed to 
cookiecutter sharks of the Isistius genus (I. 
brasiliensis and/or I. plutodus).

discussion

Isistius brasiliensis migrates to surface waters at 
night, and by day to depths of at least 1,000 m 
(Last and Stevens 1994). Aside from its unique 
“hit and run” feeding behavior on large prey 
items, it also consumes free-living prey, in-
cluding squid (Compagno 1984). The purple-
back squid, Sthenoteuthis oualaniensis, feeds 
on  other cephalopods and midwater fishes, 
particularly diurnally migratory myctophids 
(Parry 2006). Illumination of water at night 
by strong moonlight or man-made light 
sources may lead to feeding opportunities and 
attraction of myctophids and other oceanic 
bioluminescent organisms. Aggregations of 
S.  oualaniensis are often seen at night near 
boats where the water is illuminated, and they 
are commonly caught in waters around the 
main Hawaiian Islands at night by jigging 
while shining lights into the water for the 
purpose of attraction (M. Parry, pers. comm.).

This incident took place in channel waters, 
well beyond the shallow coastal waters usually 

frequented by swimmers but in the natural 
nocturnal habitat of Isistius. Illumination of 
surface waters by the slow-moving escort ves-
sel, and subsequently by the kayak, likely en-
hanced squid feeding activity and presented a 
feeding opportunity for Isistius. The squid 
were in such close proximity to the victim that 
he came in contact with them several times 
while swimming. The presence of a swimmer 
in this environment added a novel potential 
prey item for the opportunistic Isistius.

Humans entering pelagic waters during 
twilight and nighttime hours in areas of Isis­
tius sp. zoogeographical ranges should do so 
with a full appreciation that cookiecutter 
sharks may consider a human an appropriate 
prey item, especially when near man-made il-
lumination, during periods of bright moon-
light, or in the presence of bioluminescent 
organisms.
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