Rq:amml:-lz folks, like most scuba
divers, recognize that the risk of a
shark attack is extremely low unless one is
careless or is diving in waters known Lo be
infested with sharks, such as Eniwetok
Lagoon for example. In fact, Dr. David
Baldridge’s analysis of more than 1,700
shark attacks indicates that scuba divers
may have less chance of being attacked by
a shark than other swimmers, snorkelers,
and shipwreck survivors

[magine, however, living in a region
with extensive coral reefs, a few low sand
islands, plenty of lobster and fish, and
teeming with bwelve-fool tiger sharks,
Imagine being dependent upon the ocean
for food, and spending your entire life
there — growing up, mating, and raising a
family. This is exactly the situation with
which the Hawaiian monk seal is faced

This fascinating animal i one of only
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HOW TO
AVOID
SHARK ATTACK
(If You
Happen to be

a Hawaiian

Monk Seal)

by
Leighton R. Taylor
in collaboration with
Gary Naftel

Very few underwaber observations af mank
weals have bean made and little is known aboul
thedr behavior. Recent work indbcates that the
seal ‘aften enbers underwaber caves fo seek
shelter from sharks. {Leighton B Taylor)

three kinds of tropical seals; its Mediter-
Tanean cousin is very rare, and bis Carib-
bean cousin 5 extinct. The Hawaiian
monk seal, Monaches schaminslands, only
opociurs in the leeward Hawaiian Islands,
that is, these generally low sandy islets
and shoals lving benween Kauai and hid-
way Islands. Although most of these is-
lands are technically included within the
City and County of Honeluby, they are all
under the jurisdiction of the Hawaiian [=
land Mational Wildlife Refuge [Depart-
ment of the Interior]. The arca was de-
clared a refuge in 1903 by President
Theodore Roosevelt in order to profect the
nesting sea birds, rare land birds, green sea
turtles, and the monk seals

Access to these smlands and thelr sur-
rounding waters is tightly controlled by
the United States Fish and Wildiife Ser-
vice, Entry is only possible with special
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permits which are lssued strictly for pur-
poses of research that will benefit the
animals, In additlon, the monk seal has
been declared an endangered species and
receives speclal protection under the En-
dangered Species Act.

Shark-bite scars are commmon on many
seals and i is well documented that sharks
are their major predators. In the normal
balance of nature such predation is ben-
eficial to a healthy population of srals, but
in the case of an endangered species such
as the monk seal, with a population
probably less than 2000 individuals, ex-
Hnction might be hastened by fatal shark
attacks,

Waorking under a grant from the Marine
Mammal Commission, my research as-
sociates and 1 have been conducting
studics at one of the Leeward Tsland areas,
French Frigate Shoals. Located about 450

3

Tiger sharks were
found to have
eaten monk seals,
green sea turtles
(some whole and
without teeth marks),
lobsters and sea birds.

miles northwest of Honoluly, this reglon
consists of abroul ten low sand islets, one

e T
The auther sampling a bisbble formed by seal
exhalations in the ceiling of a cave some 30 fest
bedow the surface. Analysis of the gas showsd i

fer be high in carbon dioxide and depressed in
axygen but pife to breathe. [Timathy £ Tricas)

rock pinnacle and more than 175 square
miles of reefs shallower than 120 feet.

My colleagues in this study were Cap-
tain Skip Maftel, master of the research
vessel Ensy Rider, his crew, and Timothy C,
Tricas, a graduate student at the Universi-
ty of Hawaii. Skip Maftel is the perfect
skipper for such a research project: he is an
experienced commercial fsherman, an as-
tute natural historian and an accomplished
diver. Tim Tricas was also an essential
participant in the research program. He
has conducted behavioral research on gray
reef sharks in the Marshall [slands and
great blue sharks near Catalina Jsland in
California. Working with Dr. Donald

Melson of Long Beach State University, he
has become a specialist in the ultrasonic
tracking of free-swimming sharks.

The abjectives of our research project
were three: first, to estimate the number of
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tiger shatks in the area by fishing with a
standard long line; second, to defermine
what the tiger sharks were eating; and
third, to assess the ranges of individual
tiger sharks and possible interactions with
monk seals. To accomplish this last task it
was necessary to attach a ten-inch wltra-
somic bransmitter to a shark and track ¥
with a boat-mounted, or  diver-held,
hydrophone.

[ inhaled a
small portion of
monk seal breath.

It tasted slightly

In the course of sight days of fishing, lhy/
Easy Rider caught bwenty-three tiger shark ﬁShY, b'llt TEEIH}?

olf French Frigate Shoals ranging In length
From six to thirteen feet and averaging ten
feet, Three were found to have eaten monk
seals, (nine’ had taken green sea turthes
{some whole and without teeth marks!),
and thirteen had engulfed lobsters. Six had
gaten sea birds such as albatross and
shearwaters, One ten-footer had even eat-
en another six-footer already hooked, and
still another had digested a porpoise, We
succeeded in attaching a transmitter to a
female tiger shark about thirteen Feet lomg
and tracked her continuously for forty-
gight hours. During that Hme she swam
over 50 miles per day and ranged from 60
to more than 500-foot depths, often
reaching an estimated swimming speed of
Four kmots,
After catching so many tiger sharks, the
question oceurred ko us: how do any monk
seals manage to avoid shark attacks? Many
individuals, particularly mothers with
suckling voung, spend extended periods
hauled out on the small sand spits scat-
tered throughout the Shoale and are
probably safe, although we have seen
large tiger sharks right off the beach in
hu;m- less than five feet deep. Some
biologists believe that the seals hunt
mainky at night and may stay at sea For
over a week. Skip Maftel has seen them at
Brooks Bank, eighty-five miles from the
nearest exposed land,
What kind of behavior patterns have the
seals adopted to avoid attack, or at least
decreass the risk of omne?
We were diving at the base of La
Pérouse Pinnacle, a rocky projection of
French Frigate Shoals, about 100 vards
long and 200 feet high. Colored a ghostly
white from sea bird droppings, it looks,
from a distance, like the very ship = its
spils set full = on which the French
navigator La Pérouse was sailing when he
discowered the shoals named after his
frigate. We were searching for a shark
j cage, abandoned by a film crew some two
| years ago, in about thirty feet of water.
| The refuge manager, Palmer Sekora,

based in Honelulu, had asked us to locate
|_it and report on its condition. We found it,

MOWVEMEER 1977

quite good.

or at least parts of it Fragmenls were
spread all over the reef,

During our search, 1 had noticed deep
undercut areas at the base of the pinnacie
and returned to investigate them, [ stuck
my head well back into one of the low but
deep caves and as my eyves adjusted to the
darkness, [ was startled fo see a monk seal,
weighing over bwo hundred pounds, star-
ing back at me with large brown eves. At
the top of the cave, | noticed a reflection of
the seal's head in a bubble wapped in the
ceiling. Most scuba divers who have gone
inte caves have noticed how exhaust
bubbles from their regulators become
trapped too. [ had not vet entered the cave
far enough for this to happen and my ex-
haust was visibly rlsing to the sea surface.
Mone of the other divers had been near
this cave, and French Frigate Shoals sel-
dom sees divers at all, As [ wondered how
the bubble had been formed in the cave,
the monk seal oocupying the hole casually,
of 50 it seemed to me, stuck her nose up
into the bubble, exhaled, Inhaled, and re-
sumed her staring. Several moments later
she did it again. Being careful not to dis-
turk her, [ slowly backed out and swam fo
get Skip so he could share the observation,
We returned and again witnessed the
same behavior. lnvestigating twoe addi-
tional caves, we found two other seals do-
ing the same thing. A swim around the
island revealed eight good sized undercuts
or caves, six of which had ceiling bubbles,

At dinner that night aboard the RSV
Easy Rider, we discussed the possible rea-
son for the seal’s behavior and the orkgin
of the bubbles. We propounded the
following hypothesis: a monk seal feeding
in the ares near a cave is threatened by a
shark, The seal retreats inkto the cave
where the shark cannot get at it, The shark
continaes to patrel the area outside the

overhang, barring the seal's escape, Dur-
ing the seal’s presence in the cave it has
exhaled some of the alr it inhaled at the
surface. Monk seals exhale underwater; so
do California harbor seals and sea lions.
The bubble formed by the exhalation
reflects the seal’s face in a manner similar
bo the ocean's surface where it normally
takes & breath, This refAection stimulates it
to stick up its nose and breathe just as it
would at the surface, OF course the bubble
does not actwally contain air, but rather a
mlxbure of gases much higher in carbon
dipwide, Howewer, there iz still sufficient
ouygen in the bubble to allow the seal to
extend its breath-holding time and wait
out the shack.

We decided to sample the gas in the
bubble using a syringe be extract It and to
tramsport it to Honolulu for analysis. We
found that the ceiling bubble contained
about ten times as much carbon dioxide
and one third as much ooygen as is dis-
solved in air-saturated sea water.

e also decided to sample the bubble in
our own, less scientific, manner as well.
After locating a cave with a bubble and
without 2 monk seal, [ removed my tank,
crawled into the cramped underhang and
carefully took the gas sample with the
syringe prepared the night before. [ es-
tmated the bubble to be about bwo cubic
feet. Skip then entered the cave and took a
mare practical sample. [ decided to follow
his example, As my face entered the bub-
ble, | was aware that its contents wese
warmer than the water or the air at the
surface. A seal, with its high body tem-
perature, must have recently exhaled the
bubble, | exhaled my breath of scuba-tank
air and Inhaled a small portion of monk
seal breath. It tasted slightly fishy, but
really quite good. The bubble was cer-
tainky weable, at least In an emergency.
Although continued use of the bubble]
would raiee ite carbon dioxide condent,
diffuslon from the oxvgen saturated waber
would soon bring it back into eqguilibriu
during periods when the seal was ﬂ
bubble breathing in the cave.

A 1 left the cave and took a fresh breath
from my regulator, two siriking thoughts
occurred to me: Skip and [ were probably
the only humans in the world to breathe
pure (7) monk seal breath; and if the bub-
ble tasted Fishy to me, would 1t taste Hie
my luncheon anions to the nest seal o
use gi? =

D, Leighben Taylor & the Director of the Wai-
kiki Aquarium, in Honodulu, the anly aquariuom
with a live Hawallan monk seal exhibis,
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