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Tiger Sharks

BY JOHN F. MORRISSEY AND HOWARD BUTCHER ¥V




¢ first, the shedow was
mistaken for a parch
of  turtle grass be-
cause it was so l:

our boat, a il

closer, the contours of,

sistants to D,
Camue]l H. Gruber of the Liniversity
af Miami, were checking a longline

watch volunreers,

imind, Pak The long-
line was set in shallow water and
¢ rigwed for small- to medium-sized
sharlks.

ark was a huge tiger. It
looked like an idle torpedo with fins,
with the bulk of a small car. [t lay
motionles in the warer excepe for
the opening and closing of is mourh
which vencilaced it gills.

The lime to which the tiger shark
was hooked was fraved amd almost
broken. Ac che approach of the boar,
the shark slupgishly began to swim
and then, feeling the pull of the
hook, lay down on the sand again.

break, Butcher cut the engine on the
Whaler so the shark would not pet
alarmed and flee. If the shark made
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any serious attempts to escape, the line
could easily break.

After making the Whaler fast o the
main longline, Butcher put an his fins
and mask and quietly got into the water.
From there he could see it was a fermale

tiger shark and that she had a swollen -

belly, She also seemed tined, probably
from fighting the lomgline for several
hoaurs,

The crew in the Whaler handed
Butcher a rope with a slip-noose an the
end. He gently slid the noose around
the shark's rail and righrened it, The
female riger shark had not yer moved.
Afrer Butcher got out of the water, the
crew pulled in the rail rope, and the
shark began thrashing abour.

Up out of water

The longline was in 8 feet of water,
so the shark was able to push off the
sand with her mil. She lunged uprward,
displaying her whire swollen belly as
she stood up out of the water. Her
hend was broad and blunt and, at the
height of her effory, the shark seemed
to stared taller than the crew in the
Whaler, Then she crashed sideways
into the green water. The crew pulled
the tail rope tighter, so thar the shark
lay alongside the boar with the hook
liree macke fast ar the bow and the cail
rope at the stern. She slammed her tail
into the side of the Whaler, and the
boat rocked about with the desperare
efforts of the shark. Finally, the shark
became subdued and rested lerhargi-
callyalongside the boat. She was meas-
uredar 12,5 feet in length and 5.5 feer in
girth. She was the largest shark caught
in-an entire summer's longlining.

The riger shark was first described for
soietce in 1822 by Peron and Lesueur
and named Sgualus cuvier for the great
French anatomist Georges Cuvier.
During the almose 150 years that fol-
lowed, eight additional names were
given to this species. This was the
result of both poor communication
between tum-of-the-century  taxono-
mists in different pars of the world and
the misleading variations that exist
within a species having a nearly cosmo-
politan distriburion. Today, the tiper
shark is recognized as a single, world-
wide species, Galeocerdo cuvier, al-
though =ome Japanese sclentists con-
sider the Australasian vger shark oo be
a unique species, Cialeocerdo raymer,
Confirmation of their opinion must
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await a worldwide survey of varation
within this species.

A common, wide-ranging fish, the
tiger shark is found worldwide i warm
temperate and mopical waters. It iz a
coastal animal with a wide tolerance for

a vartery of marine habitas. In the
Wesrern Adlantic Ocean, the tiper
shark ocours from Massachusetts in the
noeth oo Uregeay in the south, Ompothe
Pacific coascof dhe Americas, it is fdund
fromm Southern California o Peru, lis
greitt tolernce 10 water [EMPErarre
extremes 15 exemplified by records of
its owcyrrence in the surface waters of
the Caribbean Sea and the cold waters
of lceland. The riger shark cannot be
considered 1o be oceandc, alchough ic
does make ooEnEE JUTEYS.

Swimming alone
The tiger shark iz probably o noctur-

nal fish char often swims alone, or in

small proups of less than six individu-
als. Irexhibis a localized, repeatable,
dally patrern of movement,  During
daylight houss, it i found offshore in
deeper waters and, ar night, it moves
inghore into shallow bays, lagoons, and
estupries. At Bimind, tiger sharks are
frequently caughe ar night in warer that
is barely deep enough for them oo swim
in. It cam be disourbing vo discovera 12-
foat-long specimen thar was caprured
during the night on gear st i waist-
deep water!

The feeding habits of the tiger
shark perhaps have done more than
those of any other shark species oo per-
petumte the myth that all sharks are
swimming garbage collectors.  The
catholic diet of the tiger shark led one

N el 4 rrarkiie
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Hiooked, & large tiger shark in shallow waber [s 8

Biriking sight. Mozt of the st caughi by the
Earthiwaich volundeers wer considerably
smaller (above).

researcher o speculate that this spe-
cies has perhaps the least specialized
dier af all sharks, l:t'rr:nnh,l, its feeding
behavior i3 nearly 1|:g¢'ndur'!.'. Included
in the aften-repeated list of items found
in the stomache of tiger sharks are all
tvpes of marine reptiles, various marine
e ls, grass, carrion, dogs, marine
and rerreserial birds, cows and horses
(presumahly from local slaugheer
houses), fish, conch, sharks, cephalo-
pods, billfish, and an amazing variety of
inedible junk including nails, wood,
tonals, tar paper, and an unopened can of
salmon. In truth, the ingestion of ined-
ible items by sharks is, like many be-
haviors of sharks, highly exaggerated.
When examining the stomach con-
tents of tiger sharks ar Bimini, we have
found an impressive variery of edible
items including bieds, scingrays, gastro-
pod mollusks, lobsters, and fish, bur no

ineddible trash, The actual cccusrence

Seprember-Clecrober 1985 Sea Frontiers

of garbage in the stomach of any shark
species s very mare. In our research
experience, only two sharks examined
had non-prey items in their stomachs,
the scrangese being a tiger shark thac
had an empry birth-control-pill con-
tainer in is stomach. This shack was
caprured by a sportfisherman off the
coast of Mew Yaork, and it was not preg-
nuit ]

Adfter measuring the pirth of the tiger
shark that was caught on the longline,
the witers began to suspect that she was
pregoant. We tapped her at the base of

her dorsal fin and then adminiscered an

itramuscular injection of cerracycline
hydrochloride, This drug will become
incorporated in her vertebral column
and can be used a5 a time mark in age
and growth studies in the event of her
future recapture.

Afrer administering the shor, we
both got in the water to examine the
shark more closely. We discoversd that
feral membranes were protroding from
her vent, indicaring thar she was defi-
nitely pregnant, and thar in the struggle

al her capture may have already re-
lensed some pups.

Reproduction in sharks s a rather
coanplicated process that can bear a
remarkable resemblance o human re.
production, and includes a wide variety
of strategies from the embryonic spec-
trum, Internal fertilization occurs in
all sharks and is accomplished with the
aid of two intromitrent organs that are
sctually modified extensions of the pel-
vic-fin skelerons of male sharks, After
fertilizarion, development of the em-
bryo occurs in three different manners.

A few species of sharks are ecpg-
laying (or oviparous). In this least spe-
cialized and primitive pattern of repro-
ducrion, a tough, leathery egg case is
formed around ench ferrilized egg
These egg cases are then deposited on or
near the seafloor and are subject o all
the hazrds of the ocean withour the
benefit of parental care and protection.
Surviving ege cases will harch after a
few manths,

somie species of sharks give birth to
live young which were nourished vin a
vilk-sac placenta and an umbilical cord
during their development (viviparous).
This reproductive partem is amazingly
similar to that found in most mammeals,
including humans,

The voung of most sharks, however,
"hatch™ from a thin epg case while still
in the uterus of the mother shark
{ovoviviparows or aplacentally vivipa-
rous), Then they are nowrished by a
variety of sources during their contin-
ued development. Some ovoviviparous
sharks are nourished solely on yolk re-
serves, as if they were still inside an egg
capsule. Other ovoviviparous sharks
ingest a "uterine milk™ that is secreced
by the endometcium of the wterus, And
finally, some young ovoviviparous
sharks ear ather eges and/or unborm
siblings it the uterus soon after “harch-
ing" within the mother. This ovipha-
goas or epg-eating behavior is unique
among vertebrates and represencs per-
haps the earliest known form of sibling
rivalry.

Midwife to a tiger

When Butcher first touched the
pregmant tiger shark near the vent, she
responded viclently amd slammed her
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tail against the Whaler., Eventually,
after gentle coaxing, she permitted
him to help in the birthing process.
The first baby was 32 inches in length.
It came out fully formed, with eyes that
were blue, unlike the adults of the spe-
cies. Eventually the pup died despite
efforts to swim it through the warer and
force water over its gills. Two more
pups were birthed and evenrually died.
The pups were apparently premature
arvd were being aborted by the mother
as a result of the stress of capture. Esti-
mating that there were as many as 60
more pups within the pregnant shark,
we decided to relense her before she lost
any more babies. Prior 1o this event, it
was thoughr that tiger shark pups were
a smaller size at birth and chat pregnant
females reached full term in spring and
early summer as opposed to lare sum-
mer. Where the tiger shark normally
gives birth 15 still a mystery.

The tiger shark is a member of one
of the largest shark families, the gray
sharks or Carcharhinidae, and differs
from all other family members in chat
it iz ovoviviparous (all other
carcharhinids are viviparous with a
yolk-sac placenta). The female of the
species typically gives birth every two
years in late spring and early summer to
10 to 82 pups afrer a 13- to 16-month
gestation period.

The pups are berween 20 and 33
inches long when they are bomn. These
young sharks grow rapidly after birth.
(e research team estimates that a
newborn tiger shark may grow 15 020
inches during the first six menths of
its life! This mpid growth rate slows as
the shark ages, but it is szill one of the
fastest growth rates currently known
among sharks. Maturation occurs in 7
to 10 years ar a votal length of about 10
feet, with fernales maturing larer and
larger than meales.

How big is big?

The maximum recorded size of the
tiger shark Is unknown and is sur-
rounded in a plechora of extraordinary
estimations and exaggerations. It is
certainly the largest member of the
family Carcharhinidae andd is one of the
ten largest sharks. Although large tiger

32 inchamall Caslimaen

o) incrged menlimalers

5 nshei=30 centimsdera

VB fe B ik« 36 0 B perimaieis
10 lei=3 0 melpca

168

The pragnant tiger shark, fetsl membranes™,
protruding fram her vent, may have spon-
tameousty ghven birth b some pups & he
girisgghed on the [ongling, Aoacking an smm in-
sicke tha shark, ane of the writers tried to help
her give birth, The pups, however, though large
and with The characieristic markings of young
tiger aharics, did not survive. To give some of
the estimated 60 additional pups a chance, the
pragnant shark was released,
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Brigting with teeth, the jaw of a 14-fool Bgar
ghari is the business end of a powarful and
successhul prodaios. individusally, ihe razor-
sharp serrated lesth have heavy, oblique bent
cusps or crowns, and deaply nobched margins.
Likos mrany sharks’ beeth, those of a figer shark
are urique, alewing (oose teeth to be identified
to species. These teeth came from an T1-foot
11-inch tigar shark that weighed 585 pounds.

W har Hudenn Undersily ol Bam

sharks af 12 feet are fairly common,
rnost do mod exceed 14 feet. Hownewver,
unsubstantiared reports of tiger sharks
20 to 30 feer in length are frequently
encountered.

Do truly grane tiger sharks really
exist! There is some specularion thit
the tiger shark could artain this
enormmous size if it was an infertile waif,
like the “giant” G-inch sargassumfish
( Histrio histria} of Bermuida warers. This
litele fish spends its days riding along in
a mat of flosting sargassum  seaweed
arl is normally less than 3 inches long,
However, an infertile member of this
specles may sp.:.r-_-_fl A greabes '|1-:|lri.:'ll‘. af
its caloric intake on growth rather than
em reproduction.  This excess energy
enahles it to achieve a much greacer size

12 teptad 1 rlang

14 bewi=d 3 meters

2 i 20 k=6 1 0 8.1 matais
& nohas=15 canimplors

4 nches=T [ cantimalins
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than is normally encountered. Perhaps
this phenomenon also ocours in other
species such as the tiper shark, The
larpest reliably measured ciger shark
was an  |8-foot-long specimen from
Cuba, although the French researcher
Pierre Fourmanoir wrote in 1961 thar
he had seen a photograph of a 24-foot-
lomg female tiper shark from I[ndo-
China.

Regardless of the record length, the
average tiger shark does reach a very
lurge size, This face, as well as variows
mspects  of its narural hiscory, helps
make the tiger shark the most feared
shark in the Caribbean and in French
Polynesia. The dger shark 15 second
only to the whire shark {Carcharodom
carchanias) in confirmed attacks on
humans and boars. [15 deserved repura-
tion and the high number of artacks
on humans is perhaps due to three fac-
togs: the tiger shark is one of the largest
coastal sharks, it enters very shallow
warter, &nd it has a broad prey spectrum.
Hence, the tiper shark is a very large
predatory animal thar takes a variery of
prey and swims in shallow warers that
may he frequented by humans. Forre-
nately, the riper shark, like all other
species of sharks, does not include
Emmum as a regular component of is

iet.

The rtiger shark is distinguishable
from other sharks by its large size and
striking color pamtern, which in the
young consists of vertical black spots
and bars. Young tiger sharks are some-
times called leapand sharks because of
these marks which menge and fade in
larger specimens, amd are absent in
adults. [r is alsa characrerized by its
large, bluntly rounded hesd, ridped
back, large slitlike breathing hole (spir-
acle), caudal keels, and long lahial
furrows extending from the comers of
the mouth to just below the eyes. The
teeth of tiger sharks are  uniguely
shaped and are similar in boch jaws.

The above feamures distinguish the
tiger shark from all ather species of
sharks. The presence of spiracles, large
labial furrows, and an ovoviviparous
mirle of reproducrion is considered ra
be primitive and suggests thar the riger
shark is perhaps the most primitive
carcharhinid. These charactess and
additional features of the skull, or

18 foet=5.5 matens
24 fadl=T.3 s
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chondrocranium, led one nsearcher m
sugpest that the dger shark may be
closer to the common ancestry of all
carcharhinid sharks than any other
member of this large family. However,
the riger shark also possesses a number
of derived fearures such as candal keels,
serfated teeth, a short snout, and a high
vertebral number. These and other
derived features sugprest that che tiger
shark is specialized away from its com.-
mon origin with other carchadhinid

sharks,
Man hites shark

Dwring this century, the tiger shark
has been subjected irvermittently o
commercial fishing pressures. Products
from the riger shark include its liver,
which containg high concentrations of
vitamin A-rich oil, its hide, which has
6 to 10 rimes the tensile serengrh of
oxhide, and its fins, which are used
make soup. However, like most ather
species of sharks, the riger shark & ex-
tremely susceptible to overfishing, pri-
marily due to its humanlike life-history
stratepy. Like humans, sharks marure
late, live long lives, and produce rela-
tively few well-formed young.

The tiger shark lives pechaps 25 o
40 years after it reaches marurity.
Hence, with a rwo-year reproduction
cycle, afemale only reproduces 1060 20
times during her liferime. Although
the riger shark has a rather large livter
when compared to most other
carcharhinid sharks (for example, the
average litver size among gray sharks is
shout 15), this number is insignificant
when compared o the millions of epgs
produced each year by many bony
fishes. [naddition, high natural mortal-
ity for tiger shark pups is suspecred. It
has been supmested that the long,
skinny body and low caudal-fin angle
af the yvoung tiger shark prevent the
pup from being a good swimmer. It is
hypothesized  that the young  riger
shark 15 a slow, inefficient swimmer
that is caprured by predarors  more
easily than other gray shark pups. One
research team submits thar the napid
growth rate of the newbomn tiger shark
isam attempt to reach a large size quickly
o reduce predation pressure.

The humanlike life-history stratepy
of tiger and other sharks (slow prowth,
late maruricy, large size, and few young
produced cach vear) makes them ex-
tremely susceptible ro overexploitation

anid emphasizes the need for increased
understanding of their natural history
through basic biological research. In-
formation must be gained regarding
their reproduction, age and growth,
feeding behavior, longevity, and meta-
bholic needs. Only then can humans
develop an intelligent manapement
plan for sharks, a presently underutil-
ized but expanding fishery.

John F. Morrissey eamned his B.A. and
M.A. degrees in biology at Hofstea Uni-
versity in Hempstead, Mew York. His
graduate research concerned the jaw
anaromy of sharks. He is working on his
Ph_D. degree at the University of Miami
Rosenstiel School of Marine and At-
maspheric Science. His doctoral re-
search is on the acrivity parterns of
juvenile lemon sharks, His other inrer-
ests include the morphometrics of all
sharks. This is his second article for Sea
Frontrers,

Howard Butcher V i a recent graduare
of Allegheny Collepe with & BA. in
English. He has been a shark enthusinse
since his carly youth. Although he
occasionally writes for sclence magn-
zines, his major wark i in fietion and he
& currently working on his fiesc novel.
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