
phosis, then most P. vetulus had completed trans
formation by about 120 d old or 4 mo. The influ
ence of substrate and water depth on rate of
transformation in this species could be clarified
only with laboratory experiments. A detailed de
scription of body morphology versus age, as
opposed to length would yield useful information
on the variability in the timing of transforma
tion. Unfortunately, we do not have such data.
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OBSERVAnONS ON LARGE WHITE
SHARKS, CARCHARODON CARCHARIAS,

OFF LONG ISLAND, NEW YORK

Fishermen report sightings of large white
sharks, Carcharodon carcharias, off Long Island
and southern New England every year. A pop
ular book on shark fishing (Mundus and Wisner
1971), reported encounters with 23 large white
sharks between 1958 and 1966 off Montauk
Point, N.Y. Five of these were landed and
weighed or estimated to range from 660 to 2,025
kg. Bigelow and Schroeder (1948) noted the
occurrence of a few white sharks in southern
New England waters. Otherwise most docu
mented captures of white sharks off eastern
North America are from coastal locations north
of Cape Cod, Mass. (Schroeder 1938, 1939;
Bigelow and Schroeder 1948, 1953, 1958;
Scattergood et al. 1951; Scattergood and Coffin
1957; Scattergood and Goggins 1958; Scatter
good 1959, 1962; Skud 1962; Templeman 1963;
Arnold 1972). Information in these reports is
limited to location sightings and morphometric
observations.

We report here our detailed examinations of
two white sharks landed off Long Island, N.Y., in
1964 and 1979. We also describe the feeding be
havior of white sharks that were near a dead fin
whale, Balaenoptera physalus.

Material Examined

One of us (J. G. Casey) caught a 406 em TL
(total length) immature female white shark on
rod and reel 7.2 km south of Amagansett, N.Y.,
Oat. 40°53' N, long. 72°06' W) on 5 October 1964.
When landed, its stomach was everted. Weight
was estimated at'l,500 lb (680 kg) and morpho
metric measurements were taken to the nearest
millimeter.
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Biological Observations

TABLE I.-Morphometric measurements of body parts with
proportional dimensions as percent of total length.

1Female measured In inches and converted.
'Calculated 'rom total length using 92.5% (mean derived 'rom author's
unpubl. data).

'Estimate.

Maturity.-The male white shark was sexually
mature judging from the condition of the 40 cm
claspers (Clark and von Schmidt 1965). The well
developed testes and spermatophores in the
lower ductus deferens (Pratt 1979) provided
additional evidence of fecund male maturity.
The female was immature judging from the
small size of the oviducts (approximately 1 cm in
diameter).

Behavior.-One of us (R. B. Conklin) observed at
least four and possibly as many as nine white
sharks intermittently for 30 h (28-29 June 1979)
in the vicinity of the dead fin whale. No more
than two ever occurred together, and these
appeared agonistic. On one occasion a 3-4 m
white shark with a tooth slash over the gills
approached the fin whale, then quickly changed
direction and disappeared without feeding. This
may have been an evasive action because seconds
later a much larger male (5-6 m) appeared in the
same place and began feeding on the fin whale.
Some of the white sharks observed around the fin
whale, including the harpooned male, had either
fresh or healed tooth slashes on their sides,
between the gills and caudal peduncle. These are
probably not the mating cuts reported for other
shark species (Stevens 1974; Pratt 1979), since
they occurred on males and immature females.
The tooth slashes and cuts observed on these
white sharks are most likely inflicted on co
specifics while competing for prey.

Feeding behavior was observed on four
occasions and probably involved different
sharks. In three of the four contacts the white
shark rolled and attacked with its ventral
surface up (Figure 1). After the teeth were in the
fin whale carcass, the white shark rolled upright
thrashing its tail and cleanly cut away a
mouthful of blubber. This behavior was charac
teristic of attacks on intact parts of the fin whale
near the waterline. On the fourth occasion the
white shark fed in an upright swimming
position, biting on a broad piece of floating flesh.

Fishermen and film makers visited the fin
whale each day from 1 to 6 July to observe and
photograph the white sharks. Each morning a

Stomach Contents and Liver. -The male's
stomach and its contents weighed 52 kg when
separated at the esophagus. Fifteen "bite-sized"
pieces of whale blubber and muscle, 18-60 cm in
diameter, in the stomach weighed 28 kg. The
largest piece measured 60 X 30 X 10 em. The
stomach, distended and taut, appeared filled
nearly to capacity. The liver was large, light
colored, and robust. Both lobes together weighed
178.9 kg.

Parasites.-Circumstances did not permit an
exhaustive search for parasites; however, one
copepod species, Dinemoura lati/olia, was
collected from the lateral surface of the caudal
fin of the male.
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27.9
16.5
25.4
99.1

106.7
154.3

335.9

'406.4 100
2375.9 92.5

On 29 June 1979 Captain Thomas Cashman
from the charter boat Rogue harpooned a male
white shark (457 cm TL) while it fed on a 14-15m
dead and floating fin whale 24 km southwest of
Moriches Inlet, N.Y., (lat. 40°32' N, long.
72°50' W) in 35-40 m of water. The white shark
landed at Center Moriches, N.Y., weighed 2,075
lb (943 kg). The following morning we photo
graphed, measured, and dissected the specimen.
Morphometric measurements for both speci
mens (Table 1) follow the conventions of Bigelow
and Schroeder (1948).

Body part

Total length
Fork length
Distance from snout to:

eyes
nostrils
mouth
first gill (base)
pectoral
Ilrst dorsal
second dorsal
pelvic
anal
upper caudal pit

Interspace between:
1st and 2d dorsal
2d dorsal and caudal
pelvic and anal
anal and caudal
nostrils (proximal)

Height of:
1st dorsal
Iree tip
2d dorsal
Iree lip

Diameter 01 eye:
horizontal
vertical

Right clasper
Left clasper
Width 01 mouth 43.2
Height 01 mouth 24.1
Max length pectoral lin 76.7
Girth 216
Weight, kg '660
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FIGURE l.-A 4 m male white shark rolling ventral side up to
feed on the tail section of a dead 14-15 m fin whale. The white
shark's head is under the fin whale toward the right.

white shark of 4-5 m appeared within minutes of
the boat's arrival and patrolled or fed for 10-15
min. The observers believed that three to six dif
ferent white sharks fed on the fin whale during
this week; however, only one white shark was
observed patroling and feeding at anyone time
after the initial discovery.

On 6 July 1979, two of us (H. L. Pratt and J. G.
Casey) visited the whale carcass, which was in an
advanced state of decay. A 4.5 m white shark
Soon appeared after the boat arrived at the fin
whale. The white shark slowly circled the boat
and the fin whale, then disappeared. It retumed
and repeated this behavior at 2-4 h intervals oc
casionally feeding on the fin whale.

Although the blue shark, Prionace glauca;
shortfin mako, Isu1'US oXy1-inchus; and other
pelagic sharks are abundant in this area in July,
they were conspicuously absent from the vicinity
of the fin whale carcass. Blue sharks were being
caught 5-10 km away from the fin whale. Ken
Grimshaw, an experienced fish spotter pilot,
made several flights over the area, and saw

no blue sharks or fish schools within a 3.2 km
radius of the whale. It is not unusual for fisher
men to report poor catches just prior to a white
shark sighting. We suggest that in these cases,
the white sharks territorially exclude other
species from the area.

St1·ength.-Based on the amount of time and size
of tackle needed to land a large white shark, its
strength assumes heroic proportions. The
harpoon dart entered the body cavity of the 457
em white shark forward and below the right
pectoral fin, pierced the stomach and lodged in a
5 kg piece of whale blubber. The white shark
then towed a 29 I keg and 26-30 m of 9.5 mm
nylon line for 14Yz h. Nine of these hours were
spent with added resistance from the boat
through 80-lb test fishing gear attached to the
keg. In its final dive, it pulled a heavy nylon line
out of the hands of four men. In a similar
situation in June 1978, a white shark reported to
be 10 m long towed Captain John Sweetman's 42
ft (12.8 m) charterboat backwards a distance of
22 km in 13 h before breaking free (Simons
1978).

Discussion

The occurrence of large white sharks in the
shelf waters of the New York Bight is a well
established, though often overlooked, fact. Dif
ficulty in observing, field-identifying, and
catching white sharks has resulted in a poor
understanding of their presence and numbers.
Their occurrence in these shelf waters may be
related solely to feeding habits; however, it may
also be related to reproductive activity. Judging
from newspaper and other photographs, most of
the large white sharks in this area are females
that are approaching maturity (3-4 m FL) or are
mature (4-5 m FL). At least three mature males
were attracted to the dead fin whale. The
presence of mature individuals of both sexes
suggests that these offshore waters may be a
seasonal mating ground for the white shark.

The presence of young (118-150 cm FL) white
sharks in coastal waters of the New York Bight
(Casey and Pratt unpub\. manuscr.) and the
presence of very large females suggests that
pupping may occur here or enroute during the
spring migration.

Documentation in popular literature (Bald
ridge 1974; Ellis 1975) and commercial motion
picture films indicate that white sharks attack in
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an upright position. The rolling behavior
reported here may be a specific pattern for
feeding on large flat or slightly convex surfaces
(Le., flanks of whales).

White sharks are known to prey on seals and
porpoises (Fitch 1949; Arnold 1972). Records of
predation on whales are sparse and usually cited
in personal communications (Randall 1973). Cal
culations of the energy requirements of white
sharks (Carey et al. 1979), suggested that dead
whales may be a primary food source for white
shark populations in the western North Atlantic.
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