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White Sharks in Hawaii: Historical and Contemporary Records
Leighton Taylor

Abstract. —White sharks in Hawaii: historical and contemporary records by
Leighton Taylor. Southern California Acad. Sci., Memoirs, Vol. 9, 19835, Study
of Hawaiian artifacts collected by the expeditions of Cook and Vancouver indi-
cates the historical presence of white sharks in Hawaiian waters, Since 1926 there
have been eight confirmed collections of Carcharodon carcharias in the Hawaiian
Islands; three from the island of Hawaii and five from Oahu, including the public
display of a living 13-foot specimen. Two attacks on humans by white sharks
have been documented on Oahu, Carcharodon carcharias is definitely rare in
Hawaii but it is not known whether it is a resident or a vagrant species. Abundance
may be related 1o population levels of either the Hawaiian monk seal or the
humpback whale.

Carcharodon carcharias is reporied in the literature to be a widely-ranging
species in tempéerate and subtropical zones. However, specific records have not
been summarized for Hawail, Therefore, it seems worthwhile 1o review the con-
temporary records of white sharks in Hawaii and to examine historical sources
for indications of the presence of the species in the Islands,

Methods

The ancient Hawaiian culture was rich with oral tradition and complex folklore
about sharks (Beckwith 1970; Kamakau 1976; Malo 1951; Pukui et al. 1972). 1
carefolly reviewed these legends for possible mention of great white sharks, Ar-
tifacts collected by early European visitors 1o the Hawaiian Islands (Kaeppler
1978) were examined and the shark tecth included were identified to species using
reference sets of teeth. Modem records of white sharks in Hawaii were sought by
querying museums for holdings of white shark material from Hawaii, by reviewing
the scientific and popular literature, and by interviewing local fishermen known
10 be reliable sources.

Resulis

Various shark species were of great cultural imponance 1o Hawaiians in their
religion, folklore, and as the source for strong cutting edges for tools and weapons.
The particular species relating (o various cultural aspécts are not definitely known
but can be considered to be among the following: Carcharhinus (six spp.); Trige-
nodon obesus (a common inshore species); Craleocerdo cuvier (the most abundant
large species); and Sphyrna lewini.

There is a confusion of nomenclature between Hawanian and scientific names
and it is unclear which shark species match specific cultural contexts. Knowledge
of the species and the folklore permits some speculation as to which species may
be involved.

For example, the Hawaiian concept of Aumalkua, or guardian species, may be
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related to Carcharhinus amblyrhynchos or Carcharhinus melanopterus. The
Hawaiians belicved that deceased family membars would find reincarpation in
animal form (aumakua), often as a shark. The aumakua could be found in specific
areas of the reef and could be relied upon for fishing assistance and protection.
It seems likely that this belief involved a smaller territorial species rather than a
large shark such as the great white.

A tattooing motif of small triangles encircling the ankle of a Hawaiian protected
by an sumakua is said 1o have its origin in an incident which would also argoe
against the white shark as aumakua: a woman swimming across a bay on the
Island of Hawaii was attacked by a shark who began to bite off her foot. She
recognized the shark as her aumakua and shouted its name. The shark then
released her and said “I'm sorry, [ didn™t realize it was you. Whenever [ see the
anklet of scars which I have made, I will recognize and protect you."

The Hawaiians also built heiau, or temple plaiforms, near the shore in areas
where sharks seasonally aggregated, Legends tell of Hawaiian men and women
swimming freely with these sharks and having the ability to predict the time of
the sharks’ return from year to year. It scems likely that this species is also
Carcharhinus amblyrkywchos because large aggregations have been observed to
recur regularly and predictably over the past eight years in a number of study
sites in Hawaiian islands, including Laysan and French Frigate Shoals (this ag-
gregating behavior is reported on in a separate manuscript).

The largest commaon shark species in Hawaii i3 the tiger shark, the teeth of
which frequently occur in artifacts. This species has been implicated in human
attack in modern Hawaii and might be the “man-eating shark™ which Hawaiians
referred 1o as minhd, Kamakau (1976) relates a special method of fishing for miuhi;

“A fisherman sailed far out on the ocean until the land looked level with
the sea, that was the place for shark fishing. When all was ready, the prow
of the canoe was turned into the current so that the upswell of the current
would be behind the canoe. The net containing the decomposed pig mixed
with pebbles and broken kukui nut shells was tied 1o the starboard side of
the canoe at the forward boom. Then the net was splashed into the sea and
poked with a stick until the grease ran through the pebbles and shells, A shark
would scent the grease, his dorsal fin would break through the surface of the
sea, and it would snap its teeth close to the canoe. The large sharks were the
nivhi: they could be tamed like pet pigs and be tickled and patied on the
head. The fisherman would pat the shark on the head until it became used
to being touched. Then he rested his chin on the head of the shark and slipped
a noose aver i1s head with his hands, turning his palms away from the shark
lest it see their whiteness and tum and bite them. When the snare reached
the gills, the fisherman eased it downward to the center of the body and
tightened the noose. If it were a big shark there would be a furious tugging

and battling.”

It seems more likely that the large niuhi described in this account is a tiger
shark rather than a great white shark. Large tigers are known to be quite tractable
and can be handled relatively easily as demonstrated by film makers in such films
as “For Your Eyes Only.” Tiger sharks are also known to occur a considerable
distance offshore (Tricas et al. 1981).
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Table 1. Hawaiinn aftifacts containing testh of great white sharks (examined by suthorl-

Waximam
piaseam and st
[rescription catalog no. size {mm} {ilustration Femarks
I Jawbone handle; single tooth Cambridge 22.921 23 w21 LT Fig 177, Kaeppler 1978 Pre-Cook
5 Cprved handle single tooth British Museum 1944 0. 2705 a0 =45 LT Pre-Cook
3, Curved hnrvdle; ingle 1ooth Cambridge 1920803 . ] LT Pre-Cook
4, Curved handie; singhe 1ooih Oixford Balfour 1.15-162 |ER6.29.43 35 = 17 LT Post-Cook?
5. Curved handle W Oaford PR V.53 IBE4.23.16 w37 LT Posi-Cook?
G, Curved Eandie; sangle tooth Drabling iREO, L6133 - Fig. 179, Foacppler 1974 Pre-Cook
?.Eun'ndhmdlr.sinal:mh Sydney H 111 = Fh,l!ﬂ.ﬁn:pﬂul.ﬂn Pre-Cook
£, Semb-cincs, 190 pesth simpbe handle Pritish duscum 2043 3T = 3 LT; Brin bdus, PEOFTETL Pre-Cook
35 = 33
g Semi-circle; 190 w;mmwmdhmd“ British Muscum HAW 186 4 x4 LI Brit. Mus. 061320 Pre-Cook
19 = 19
10, *Cricket bat™) paeaty-THd ieeih Cambridge 25,366 3§ = 35 LT Fg |76, Kacppler 1978  Pre-Cook
il. Curved handle;, single tmoth British Mussurm HAW 191 35 = Al LT Post-Cook
from binde simulating
great white shark 100ih
12, Curved handle; singhe wooih British Mussum 194-"-&:1-?[}6 15 = 40 LT Paost-Cook
Worked ivory simulating
great whike ghark toath

= LT = Author has 3% mm color muwmr:ruflnj{am.
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I feel that the legends that are most likely to involve white sharks are those in
which supernatural or spiritual powers are attributed 1o the shark. For example,
there is a legend about the mother of Kamchameha I, who, during her pregnancy,
craved the eye of the niuhi, “the bravest af sharks.” and a shark which was

sometimes called “‘chief.” A priest predicted that she would give birth 1o a chief -

“whose anger would flash through his eyes and whose greatl power would be
compared to the niuhi* (Pukui et al, 1972), Although it has been assumed by
some that the niuhi in this instance is the tiger shark, it seems that such antributes
would be more likely recognized in the great white.

While consideration of Hawaiian folk legend permits only speculation about
the species of shark involved, an examination of Hawaiian artifacts provides
much more concrete evidence, In an attempt to identify which shark species were
utllized by the Hawaiians before western contact, | examined anifacts in various
museums; those which were found 1o contain the teeth of great white sharks are
summarized in Table |,

Data on Hawaiian antifacts is scant indeed, However, those labelled *pre-Cook™
are generally recognized 1o have been collected on Cook's expedition and are
assumed to have been constructed before western contact influenced Hawaiian
ctiliure,

Hawailans actively fished for sharks using large wooden hooks tipped with
whalebone, specially made nets, and by noosing individuals (Buck 1964). [ assume
that the white sharks whose teeth are contained in these artifacts were probably
caught by hook and line. It is unlikely that the Hawaiians would have traded
these teeth with other Polynesian cultures or salvaged the teeth from beached
carcasses, Some teeth included in the arifacts are quite large and indicate that
white sharks of a total length of about 5 m (by extrapolation from the curve
provided by Randall 1973) were available 1o the Hawaiians,

Ithas generally been reported by anthropologists that the typical curved-handled
utensil bearing a single shark tooth (Fig. 1) was a weapon used in close infighting,
However, after handling these ary facts, I feel that they could also have been used
a3 utensils for delicate work such as trimming or carving.

It is noteworthy that there are two post-Cook anifacts which contain replicas
of great white shark teeth. One of these is an iron blade, The other is a carefully
worked piece of ivory complete with serrations: great care was taken 1o simulaie
a great white shark's 1ooth. It is possible that these are collector’s attempts 1o
resiore the original artifacts, but one might also speculate that there was something
significant to the Hawaiians about the tooth of this species. Such significance
might be strictly utilitarian, or it might be related to the strong spiritual powers
that the Hawaiians attributed to the great white shark.

No ichthyological specimens of Carcharodon from Hawaii exist in the collec-
tiens of B.P. Bishop Museum, Honolulu: California Academy of Sciences, San
Francisco; or the U.S. National Museum of Natural History. However, a review
of lecal newspaper files and the final reports of several shark abatement Programs
in Hawaii revealed nine records of great whites in Hawaii since 1926.

Table 2 summarizes contemporary recards; Balazs and Kam (1981) searched

local records back to 1886 and found no reports of white sharks until 1926 when
the fatal attack on W. J. Goins was noted. A second attack invelving a white
shark took place on B March 1969, Licius Lee, a 16-year-old surfer, suffered g
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Fig. 1. Haowaiisn implement conaining & Carcharodon 1ooth held in place by bone pins. Tooth
size (maximum enamel height = 27 mm) suggests the shark was at least 3 m total lengih (based on
Randall 1973). Photo by suthor; Pitt Rivers Muscum, Oxford Undversity: Balfour L15 IL62-1896.29.43,

laceration on his right leg requiring 23 stitches when a white shark bit the tail of
his surfboard while he was paddling off Makaha, Oahu. The shark was not cap-
tured, but experienced observers (Dr. Richard Wass and Dr. Albert Tester 1969)
attested to the identity of the species afler examining the bite marks, Another
notable record is the 13-foot 4-inch specimen captured off Honolulu Harbor on
§ March 1961 which was displayed alive in a Honolulu eceanarium fior 24 hours,
This it believed to be the first display of a living great white shark.

Although eight of the nine sharks reporied in Table 2 were landed by fishermen,
no formal deposition of their remains has been made. No samples exist in the
collections of local museums and T have been unable to identify private individuals
who may have kept souvenirs of their capture.

Discussion

Although it has been definitely demonstrated that Carcharodon carcharias has
occurred in Hawaii historically and in recent years, it is cerainly a rare species
in Hawaiian waters. Only five white sharks were captured during two shark abate-
ment programs (Tkehara 1961; Norris and Harvey 1969), and no specimens were
collected in the 1967-69 Cooperative Shark Research and Control Program during
which 13,594 hooks were set around the main Hawaiian Islands, The fishing
program conducted by Gary Naftel and myself in the waters off Oahu, Maui, and
Kauai, in which 1000 hooks were set, also failed to produce Carcharodon, as diid
a 2000 hook program in the Northwestern Hawaiian Islands at French Frigate
Shoals, Pearl and Hermes Reef, and Maro Reef.

Sharks do enter the fresh fish market in Hawaii as incidental products from
other fisheries but shark fishing effort in recent years has been concentrated in




Table 2. Contemporary records of greal white sharks in Hawaii,
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(Mo, reporied) i

Diare Localke lengih in fest Source Remarks r
May 18, 1926 Kahukw, Oahy (yirs Anonymous, 19246 Stomach contpined remaing of W, J, Godns :
19581960 Windward Oaha | {3 Wrn—-inrse lkehara, 1960 Caught during sbatement program ¥
March 8, 1961 OfF Honolulu Harbor {1134 Anonymaougs, 196] Drisplayed alive in oosanarium for one day

Frank lnoue, pers. comm, :

January 20, 1966 Kawaihas Bay, Hawaii (2} mot reparted Morris & Harvey, 1960 Caught during abatement program
March 8, 1969 Malkaha, Oahu {13 12 {estimaied) Anonymous, 1969 ﬁu:.chd.lurﬁoud:&nmmr
May 3, 1969 Kawaihae Bay, Hawaii {11 mot reported, male Morris & Harvey, 1969 Caught during abatemend Program
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state supported abatement programs. Typical catch per unit effort for these pro-
grams was approximately 3 sharks per 100 hooks set for tiger sharks, a species
comparable in size to a great white shark. Although it is possible that the longline
fishing method does not accurately portray the number of great while sharks
because of their size, the fact that three specimens larger than ten feet have been
caught in this manner argues that it is a successful fishing method.

The size of the sharks caught in Hawailan waters and the size of the sharks
whose teeth are included in Hawaiian artifacts (based on Randall 1973) all exceed
the length at which the dietary shift to marine mammals has taken place (Me-
Cosker, this volume). At sizes in excess of 2.5 meters, white sharks are assumed
to feed primarily on pinnipeds and other marine mammals,

Hawaii a5 a subtropical volcanic archipelago is quite different from those con-
tinental areas where white sharks are common. Primary productivity and fish
standing crop are lower in Hawaii than in those areas and there are no large
concentrations of pinnipeds. However, there is a native phocid, the Hawaiian
monk seal {Monachus schauinsland)), now limited 1o the Northwestern Hawaiian
Island chain. It is an endangered species numbering less than 1500 individuals.
While there is no tangible evidence that the seals ever occurred in the main
Hawaiian islands, recent work on Hawaiian midden material and on fossil birds
suggest that the colonizing Polynesians may have rapidly exterminated defenscless
species such as flightless birds and perhaps the Hawaiian monk seal. It may be
possible that great white sharks were more abundant in Hawaii during a period
when monk seals may have colonized the high islands.

There has been one reported sighting of a white shark within the range of the
Hawaiian monk seal at Lavsan Island, Morthwestern Hawaiian Islands (by com-
mercial fisherman Gary Nafiel and National Marine Fisheries biologist John
Naughton). However, no tangible evidence for the occurrence of Carcharodon in
the Morthwestern Hawaiian Islands exists despite fishing efforts from 1976 10
1580,

Humpback whales, Megaptera novacangliae, are regular visitors to Hawaii from
Movember to May and give birth to calves in Hawatian waters during this period.
It is interesting to note that almost all of the sharks recorded in Table 2 were
collected or observed during the period when Humphbacks are present in Hawaiian
waters.

Aldl of the white sharks recorded from Hawaii are adults; no juveniles have been
collected here. This suggests that there is no resident population of white sharks
in Hawaii, but rather that the Hawaiian récords represent vagrants or COmMmuLers
from one area of the Pacific to another (a recent record of a healthy female elephant
seal tagged at Ano Nuevo Island off California and found basking on the beach
on Midway Island at the northwestern end of the Hawaiian chain is of note here).

Conclusion

While Carcharodon carcharias, the great white shark, was contemporanecus
with the ancient Hawaiian culture, contemporary records suggest that this species
is an irregular visitor to Hawaiian waters. The white shark should be considered
a rare species and is probably not resident in Hawaii. 11s presence here may be
correlated with the occurrence of monk seals and humpback whales.
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Pierre Bowman of Big Isle practices with harpoon — birt mﬁ.“—“'w‘hﬁiﬁﬁﬂ'ﬁmw 2
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UPOLU POINT, Hawali—Mandeclared war on the
sharks again at anat Rorth Hohala's hunts doging
the weekend, me, the sharks didn't bother to
cl:lmt. -'_'__,_o-" i - - — .-- S
_But'up to 2,000 persons came to line the Upalu Paint

. chffs to watch a headless cow carcass in the WALET 85 A
would-be lire to the feared foes from the gea.
A-orew.of shark experis occasionally poured-another -
can of slaughterhouse blosd into the swirling waters to
augment the carcass lure, which had been floating in
the water for two days after the cow’s death by eancer.
But even 25 gallons of blood failed to produce & single
pass of & shark, %

HAD A SHARK COME BY, veteran hunter Pierre A
Bawman'of Tnion Mill and his crew of spearsmen’ and
Fiflemen would have shol at gnd harpooned the crea-

. tureto the apparent thrill of the trowd = Rl oot

Thelocal phrase here for the grisly activity iz ealled
euphemistically, “shark charming " Bowman, ‘& one-
time Oregon State football star who recently retired

TIrmE carber In M SUgAr RISy, hag BeEEn hanting
sharks for 30 vears. 4

Every twa or three yvears, he explained, he stages a

spectacular like this as a fund-raiser, Once it was for
_the prep basketball team: this year, It was for Steve
McPe president

ey =

=

cPeek, who recently was elected statewide
of the Fulure Farmers of America and needs soine
travel funds o go to the Mainland.

ON SUNDAY, the young farmers took donations at a
roped entrance to the area of the hust. They alse sold
5003, hot dogs, hamburgers and shaved jce. A booth

fith v 5 8 £

W thiy
clarmers did & K business. :
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The Hohala High School stage band played swing
-numbers from 1990°s — rather incongruous music to

wateh for sharks while the now blozted cow bobbed in

the sea, L)
The erowd was not particularly boisterous or excited
= bhut certainly eurions, L e L
Viewers were drawn from all parts of the Island,
mcluding large numbers from Hilo and Puna 80 to 100
miles away. " ¢ T 4
Persans hid different reasons for attending, B
“Never seen anything like this before.” was 158 Tast
commaon reason offered, g {

- Doesn't bether me. I it (the shark) will kill man, wes *
shouidn’t worry about what happens to it,” was anoth-
=r explanation. i

"I dun’t bother with why — let's just say it's a pre-
Christian event,” is the way another wrote off the ex-
Perience. L

A QUESTION was raised: Why do police and pro

culees- arresty charge- g =
o rol this thark hunt?

te-animals and not even pat
A member of the viee squad whe' asked not to be
ldentified responded with a large shrig; “Gee, don't
~¥our M'ﬂmh‘hawr'pﬂiﬂﬁ“

“ask-mre Go higher up;
though

County Preoecutor Paul M. ‘de Silva-§afd the™
ctiminal-justice system must choose which activities to

stop erd which to permit, =0 =
Zainst a backdrop of &o-

"This must bE determined &
coptability,” he said. . =y
If the 1972 cruelty-to-animal statute were applied
eventy, police and prosecutors might be foread to press -
agdingt weekond paniolos for calf roping or Kona fish- -
ermen for their bouts with billfish, e Silva ressoned.
Trying to show the-absurdityof ‘concarns, for_baited
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Reprinted from PACIFIC SCIENCE, vol. X1V, no, 2, April, 1960

Fatal Shark Attack, Oahu, Hawaii, December 13, 1958

Avrpert L, TESTER?

Ot DIECEMBER 13, [958, a large shark believed
w be Galeocerds cwvieri, the riger shark, was
responsible for the death of 15-pear-old William
iBilly) Weaver in warer aboat 12 feer in depth
off Lanikai on che windward {eade) copse of
the island of Oahu, Hawaii. Although the story
of the rragedy was well covered in the local
newspapers, a condensed version bas been pre-
pared which includes informarion of intetesr ta
scientists who are concerned with factors moti-
vating shark attack. In preparing the account
which Follows, comflicting stories have been re-
sodved and additicnal information has been ob-
tained by correspondence and incerview wich
several of the persons direcdy or indirecrly in-
violved. Addicional information oo shark iden-
tification, shark fishing, etc., was supplied by the
staffs of the Board of Agriculture and Forestry,
Drivision of Fish and Game, and the Bureau of
Comumercial Fisheries, Pacific Oceanic Fisherdes
Investigation.

DESCRIFTEON OF THE INCIDENT

A party of six boys including the vicim
{Billy Weaver) and five friends {Tesey Ouk-
land, age 14; Tom Replogle, 14; Garrerr Goo,
13; Beook Caollins, 10; and Charles Colling, %)
were swimiming and surfing abour noon off o
reef near Twin Islands { Mokulia Teland) abour
34 mile off Lanikai (Fig. 1), They bhad three
surfboards which were lighe preen, red and
"maroral” in color, theee air mactresses which
were fed on one side and bBlue on the o, and
an #-foor sailboar, withous mase or sail, which
was white in color and anchored near the reef,

PComerdbution Mo 125 of the Hawali Marine Lab-
crarory, Univemity of Hwwali, Manescripr peceived
April 6, 19549,

* Dreparement of Eoology and Encomology, Univer-
siry of Hawaii,

* The sky was clear but the water was rough with

whirecaps and good-sized waves. The boys kepe
together; never was ong more than 75—100 feer
from the achers,

About [ pm, Brook Collins was resting in the
boar wich his surfboard across in Charles Col-
lins was resting on his surfboard beside the boar,
holding oa o the anchor line—he was afraid of
the waves afeer "pear] diving” on cne. The four
elder boys were surfing off the reef, Garrerr Goo
and Tetsy Oukland, on air maresses, snd Tom
Replogle, on the light green surfboard, caught
a wave and rode a short distnce. Billy Weaver,
on an air materess, failed o cacch the wave,
When abour 50 yards away, the boys noticed
that Weaver was clinging to the mat, apparencly
in difficelty. On hearing a feeble coy for help,
Goo swam over, saw blood in the warer, and
redlized thar Weaver had lost a leg. The rhree
boys amemnpeed 0 suppere the vicrim and called
w0 Brook Collins o bring the boat over. Afrer
some difficulty in freeing the anchor from rhe
coral, Brook Colling bauled it up and staseed
rowing. As the boar was coming mo slowly,
Garrert Goo swam to i, climbed abeard, and
pushed the surfboard off the boat o make more
room fos sowing. Brook Collins, standing up in
the boar, saw a kaege shark surface 30 feee away,
and screamed “Shark.” The two boys supporting
the victim pushed him toward the reef, and
swam frantically to the boat, By the time they
renched the boar he had disappenred. As they
coitld ot approach the spor where he had been
last seen withour risk of swamping the boar in
the waves, the boys rowed w shore and sum-
mioned help.

A Fire Deparmment rescue squad arrived ot
230 pom, and sped o the scene in a bormowed
25-foor Cheis-Craft boat. Local residents in ocher
boass jeined in the seasch. The body was fnally

181



182

PACIFIC SCIENCE, Vol XIV, April 1960

LAMIKAI

Bay

BECGALE L& | i i
lmila

_,_'_';} ;
e oo
al '. ""I .-'r
Fd 1 [? i
- .Ifl | ‘;
A L
? 1
157

'an l.q,t

mt fg "'-L %
kL
L‘\kaug“
| ATTACK
K
b

woimenola % A

AROUT |Z J
SHARES SIGHTED | DEC.14
BY PLANE

3 LARGE
S-H.!aF!H:iI SIGHTED rEC. I4
BY PLANL

DEC,
m=IT

'-!- TIGER SHaRRS

EETLINE CAUGHT
E’E SAND SHARKS

\:

DEC 13

q 1o "'E‘ H'!I:ID

Fig. 1. Coasline of Oahwe, showing places whers sharks were sigheed.

located by o Belicoper crew from Kaneohe
Marine Air Starioa in a bole in the reef seven
feer deep, and it was recovered by 2 local resi-
dent, John G. Ferreira, by skin diving. The
shark, variously estimared ac 15 o 25 feer in
leagth, was seill crosing pearby, it doesal fin
about 115 feet our of the warer. Attempts o
revive the boy with anificial respiracion both
on board ehe boat and on shore wese unsuccess.

ful. & deputy coroner stared the shark bite had

stripped awny the flesh six inches above the
knee and complerely removed che righe leg From
the koee joior. The viccim dicd from loss of
blood, drowning, shock, or & combinacion of all
three

ATTEMFTS T CATCH THE SHARE

On December 14, 1958, atternpts were made
by employess of the Dhivision of Fish and Game




Shark Arack—TesToR

and by local residents 1o caprure the shark, The
Fish and Game employees set an 8-hook shark
serine 1o the shallow warer off the reef where
the incident bad faken place bur withoor suc.
cess, In the menntime, Piper Cob pilots senrche
ing the area spotted two schools of sharks in
che adjacent warers of Kailus Bay (Fig. 1},
Cme group of thres lacge sharks wms reported
cruising juse off Plar Island, 200 yards offshore
from the public beach. The second school of
aboue o dozen sharks was sposted oo the north
end of the bay. Local residents converged on
both areas hoping o kill the sharks with high-
powered rifles bur were nnsuccessful,

From Dwecember 15 throngh Dwecember 17,
1938, under the persomal direction of O Eric
Reppun, President, Board of Agriculmre and
Forestry, and Michio Takata, Director, Divizion
of Fish and Game, the” Division’s rescarch ves-
sel "Makun” fished a 24-hook setline (Aagline
or buoyed longline) offshoee from the seef in
about 7080 feer of water (Fig. 1). The cacch
consisted of theee tiger shorks and two sand
sharks. Two of the uger sharks were 12 feer in
length and weighed 730-300 pounds; the third
was 11 feer in length and weighed 410 pounds,
The wo sand sharks [Exlamis sienisorrab?)
were eight m nioe feer in length and weighed
aboue 350 pouwnds,

IENTITY OF THE SHAHES

It seems mose likely thar the fatal aoack was
by a large riger shark (Craleocerdn cavieni), Omne
of the senrchers described the shark (1o Her-
bert Mann, Burean of Commercial Fisheries) as
having blorches on irs sides and a blone nose,
thus elimimaring most other local species in-
cluding the prear whice shark | Corcharedon
sarcharfar ), Moseover, in the pecent fix monchs
of shark fishing t0 assess local abundance, che
Dhivision's ship "Makua”™ has caughe ooly owo
species by serline in inshore warer { 50-120 feet
in depth}—34 tiger sharks and 33 sand sharks.
The largest tiges shark mken doring this period,
1434 Feer in lengrh and 1,200 pounds in weight,
approaches the reputed size of the Lanikai killes.
However, an element of unceraiory i inero-
duced by Brook Colling' observation that che
dorsal fin of dhe shark appenred black nlong che

1E3

edge, suggesting some species other than the
Tiger.
COMMENT ON SHARE ATTACK

It is noreworthy that the Fal arack occurred
before the swimmers were aware that a shark
was In the vicinity. If the boys had been skin
diving, racher than surfing, they may have dis-
covered it presence. IE ehe shark surfaced prios
o the amack, its dorsal in muse have passed un-
noticed in the rough surface water.

It is poteworthy that three of the four boys
exposed ro artack were using air martresses. Ma.
nipulation of the marcress in pushing, boarding,
and  paddling, requires much more acriviry
than does a surfboard. It i3 possible that the
shark was arracted oo the ares by this unusual
conmmiion, The vicitm is Iikely o have been
threshing his arms and legs exeensively while
amempring o carch the wave which careied
awny his companions.,

Tom Replogle reporeed thar be had seen coco.
nue Aoats, such s are vsed o mark fish taps,
near the scemse of the trugedy, A turtle was also
observed nearby. In 5 possible that the shark
was artracted to the ares by fish caughe in che
trips of by the turtle.

Although rhere is no on-thespot tecord aof
warer remperature, ic was probably abour 237 O
This temperature wad recorded at the cme of
the magedy for the salt wacer syseem ar the
Hawnii Marine Lobomtory, Kaneohe Bay, some
five rmiles distant. The water i3 pumped con
tinuously from a depeh of abour 10 feer.

EHARK ABUNDANCE

Although quantitasive duta are not pvailable
over 4 sufficient period of time m measire
changes in shark spbundance;, observacons by
fishermen and skin divers indicate the abun-
dance has incressed in the last few years. This
has been avtributed o several possible cavses:

(1} Cessation of shark fishing because of a
recene law {Hawaii Food, Doog and Cosmeric
Act, 191 requiring the labelling of ingredients
in Japancse-sryle Bsh cake. Although mose of
the sharks wsed for this purpose were taken in-
cidental g tuna longlining, which & aeill active,
it is possible that che fishermen now cur the
leader line when o shark is captured, allowing
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it o go free. This practice would speed up che
handling of the gear when wsing the recently
introduced auromatic hauler.

{2) Reduction in the inshore fish popula-
tion, inducing sharks to frequent shallow waters
and to become bolder in their search for food.
There is not much doubr thar the reef fish popu-
larion is ar a low level of abundance becanse of
both commercial and sport fishing pressure, The
larcer must have increased greatly with the in-
trocfuction of SCUUBA diving gear,

£3) Incrense in shark population for some
unknown reason. Possibly an increase in abun-
dance ocourred following the war period of
reduced effoet in the longline fishery,

There appears o have been an increase in
shatk wtrucks during the past 10 years as com-
pared with a previous 60.year period. Of the
5 {perhaps 6) known fatalities since 1886, 3
tincluding the presenc) have occusred in the
tast 10 years. Of the 11 incidents invalving
injuty by sharks since 1886, 3 have ogcurred
in the last 10 yenrs, Whether the incresss is
due m the incocased awinber of swimmers and
consequent increased number of exposures is

unknowmn.
PUBLK: REACTION

There was immediare and widetprend concern

' PACIFIC SCIENCE, Vol, XIV, April 1960

over the shark incident, topether with public
demand for sction o redoce the hozard, Boun-
ties were offered by a peivate individoal {Bill
Wills, §20 each for 10 sharks) and by o mdio
starion {KPOA, $100 per shark over 15 feet,
§25 per amaller shark for sharks caught uncil the
end of December in the vicinity of the cragedy ).
An action program for seducing shark abun-
dance on a continuing basis was proposed by
the Board of Agriculture and Forestey and en-
dorsed by several windward Oahu associations
o1 Decernber 18, 1938, Is aciivation is con-
tingene on funds to be raised by public subscrip-
tion, The plans call for a one-vessel, scientifically
directed shark fishing program embracing all
inshore watess of Quby, Should this become #
reality, effoses will be made o nor only control
the locul shark population bue a the same time
to gain informarion on the species compasition,
abundance, distriburion, [ife history, and be.
havior of the sharks,

The Billy Weaver Shark Conrrol Progmm was
sarted April 1, 1959, using the vessel "Holo-
kalana I" with Fred ]. Inouye as master, Using
three units of 24-hook long:line gear, 595
shatks were canghr from the inshore waters of
Onhu during the remainder of the wyear. Of
these, 71 were tiger sharks
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MARINE MAMMAL SCIENCE, 2(4)313-315 (Ocrober 1986)
& 1986 by the Sociery for Marine Mammalogy

FATAL SHARK ATTACK ON A
HAWAIIAN MONK SEAL
(MONACHUS SCHAUINSLANDI)

W'e describe here a fatal artack on a Hawaitan monk seal, Mesachar sehawing-
landi, apparenty initated by cger sharks, Gwleocerds cwwier. The amack oc-
curred near sunset at 1957 h on 28 May 1982, 15 m off the landing beach
on the west side of Laysan Island (25%42'M, 17144, Northwestern Hawai-
ian Islands, Observarions were made from shore ar a dissance of approximarely
33 m.

Predation by sharks on this endangered species is indicared by the presence
of monk seal remains in tger sharks (Taylor and Naftel 1978), riger shasks
seen feeding on dead seals (Balazs and Whirow 1979, Johanos and Kam
1986), a nger shark seen injuring a seal (Johanos, unpubl. ms.) and apparent
shark-infliceed wounds on monk seals (r.5., Wiz 1968, Kenyon 1973, John-
son and Johnson 1978, Alcorn 1984, but a facal actack on a live monk seal
has not been documented.

First attack—Ar 1929 h the fins of a large tiger shark were seen abour 12
m offshore, near ewo monk seals. One seal, an adulr, appeared by is behavior
to be a male; the other seal was the size of a subadulr with open pink puncrure
wounds on its back and sides and shallow cears as long a5 8 em, The wounds
wete not bleeding and were at least a few days old; we had seen them on this
seal 3 d earlier. At that tire, the subadult was rencatively identified as a female,
based on behavioral responses to an approaching adult male. The wounds were
not caused by a shark but were the cype infliced by adult male seals during
mating artempes (Johnson and Johnson 1978, E. Shallenberger pers. comm,).
Such injuries ocour most frequentdy on adule and subadult females and ar
grographic locarions where adulr male seals oumumber adulr females,
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The subadult rested on the surface and the adule cirded it as the two seals
drifted rowards shore. They were within 6 m of shore when rwo large sharks
approached from the south. The sharks were submerged but visible in the dear,
shallow water. One veered seaward when about 30 m from che seals, and the
other shark continued to approach ar moderare speed. The approaching shark
was twice the length of the approximacely 2.1 m long adule seal. When the
submerged shark had almost reached che seals, the adule ceased circling and
rapidly swam berween the injured subadulc and approaching shark. The chree
shapes fused. There were a few seconds of violent splashing bur no sign of
blood. The shark dissppeared,

The two seals continued to move owards shore, the adulr again arcling the
subadule. The adul: frequently lifeed its head high and looked around. Twice
it abandoned the subadulr o haol our briefly on the beach. Both seals finally
reached the shoreline and remained chere 2 min. The subadule raised it head
but did not haul out. The adulr hauled our briefly on the beach bur followed
the subadult when it moved offshore again.

Second attack—Ar 1947 h the seals were rogether abour 5 m offshore when
a large fin appeared north of them. The fin moved slowly and steadily south
directly cowards che seals. Again the adule seal rapidly swam between the
subadule and approaching shark and the fin disappeared. The adule seal im-
mediately hauled our, then briefly returned o che subadule in the water but
stayed on the shoreside and did noe crcle, The adult hauled out again and
remained on che beach,

Fatal attack—Ar 1957 h, approximately 4 min after the adulr seal left i,
the subadulr rested alone on waeer 3—6 m deep over sandy boetom, 2330 m
south of where the first attack was observed. A large submerged shark ap-
proached from the south, Suddenly there was violent splashing as the subadule
was pulled under in a single modion and replaced on the surfuce by a doud of
blood. The fins of ar lease 10 small sharks immediately appeared, circling within
a 15 m radius. These shacks were an estimared roral length of 1.5—1.8 m and
were presumed o be gray reef sharks, Comharbings amblyrbyncbos, based on
coloration, size and known abundance in the Laysan area. Large fins were not
seen. Within 2.5 min afrer the faral arrack, the blood dissipared and the small
fins began o disperse. A few frigace birds, Fregata miner, dived into che water
15 min afrer che arrack. Twenty-eight minutes afrer che areack, the forms of
twir large shatks and 20 or more small dorsal fins were seen in the immedizre
vicinity. An adule seal swimming north passed within 2 meter of che small
sharks, and both species appeared 0 ignore each other. A minuee later the
dorsal surfaces and dorsal and caudal fins of owo large riger sharks (estimared
total lengths 3.5 and 5.0 m) simulranecusly surfaced, Observations were ter-
minated by rain and darkness,

There are three aspeces of these observadons char are of particular interese,
Firsz, they confitm thar sharks do not merely scavenge or injure monk seals bue
kill chem. Second, the adult seal's “actack” on the large approaching shark
exemplifies the aggressiveness of adule male monk seals during che breeding
season, Aggressive behavior of adult males towards large tiger sharks has also

¥ p——
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been seen on nearby Lisianski Lland (T, Loughlin and G. Kooyman, pers.
comm., Johanes and Kam 1986), Third, the combined presence of lagge pred-
ators and injured seals (frequentdy females with adule male inflicted injuties)
indicates that females ar some locations may be more prone o shark predarion.
Fatal shark actacks could contmibure to the monk seal populaton decline at
these locarions, both through direct fatalities and due to reduced nutality when
females are the vicims. This can have dire consequences for this species whese
counts since 1958 indicate a low and declining toeal population { Johnson e &,
1282), '
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SEA SECRETS (1S5N-0087-002%) ir publicked by The
frbvrnational  Oeranographic  Foundalion, 2079
=" Rickenboekesr Cousevany, Virginia Koy, Migd, Flarids
SRy,

] Srcand-clags postage paid af Micwi, Flovids, Publicked

- : famonhly,
Sna Frowmiens, o bmonthly full-color illustrated mogarine, e alio publicied By the Foipndaiion,

NOTE: Newspapers, television and radio stations and atber public media may reproducs
the text material in Sea SECRETS. Permission moes he ablained From ghe photgraphers prior 1o
use of phowgraphs, It & requested chan credit be given w The TnemstGonal Ceeanographic
Foundation, 3979 Rickenhacker Causeway, Miami, Florida 23140, A copy of such wiage would he
appreciated. (Ruestions sent o newspapers or rdio stations will be answered if they are mailed o
the address of the Foundation given abave,

QUESTION: § have noticed that commercially aveilable shark jomws are abways free of tivoue

and very white. How can 1 ackicve the same results shen cleaming shark jaws af home?
K.K., Clinton, Marykand,

AxsweR; First, with a knife and a single-edged razor, cut away all the soft tissue and
muscle, and the gum on the back of the jaws. Leave the cartilayge and the ligaments
at the joines intact. The jaws can then be bleached, overnight, in either hydrogen
peroxide or dilute Clorox. Next, vinse the jaws thoroughly in freshwater and dry
them in the shade. Use sticks 1o hold the jaws open while they are drying. If any of
the teeth are loose, they can be glued back into their sockets with strong glue.

L52(4) S770

QuEsTiON: Can you provide informetion about the s mink, an extine marine manimal?
C.M., Fort Myers, Florida,

AnswER: The sea mink (Mustels macrodon) was not a marine mammal. This mink
lived along the coast of Maine and perhaps northeastern Canada, Tt lived among
the coastal rocks and on islands, and this may account for the common name sea
mink. M. macradon is known 1o scence only from reports of fur trappers and
incomplete skeletons found in the shell heaps of Indian tibes. For this reason, it
also has the common name shell-heap mink,

M. macrodon had a head-and-body length of about 3 feet, and a tail about 10
inches long. This very fat mink was larger and had coarser, redder fur than the
North American mink (M. wson). Becase of the larger size of its pelt, the sea mink
was prized by fur trappers. Living among the rocks, with a limited range, the
animzl was hunted to extinction by 1860 o 1880, 125 37171

3 fast= 91 ceabimeters; 10 inches= 25,4 candimeoens
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