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Final Report

A SHARK CONTROL PROGRAM AT KAWATHAE BAY

1. Introduction

In 1966, the Oceanic Institute began an experimental
shark control program at Kawaihae Bay on the Island of Hawaii.
Our goal was the development of methods of efficient, economical

- ieo-

i “control of spécified, local shark populations. Extensive
residential and reéort development will very soon change the
character of the quiet Kona coast, and the coastal waters
will be more and more usedAfor recreational activities., The
techniques we have developed in the past four years and the
new methods we plan will have wide application in those areas
where large, local shark populations present a real danger
to hunansg.

The first phase of the program was an intensive 17-day
fishing in the deeper waters of the bay by the Oceanic Institute
motor vessel IMUA, with a2 followup fishing every third month |
thereafter for a period of three days. 1In June 1967, the
Oceanic Tnstitute and the University of Hawaii mexged programs
to continue these quarterly fishing visits, incorporating our
goal of maintaining control of a bighly localized population

into their larger program of all-Island control. The standard



cquarterly fishing trips to Kawaihae continued as part of the
cooperative program throuéh December 1968.

In September 1968, the Oceanic Institute added the
Resident Fisherman Pfoject as a cross-check on the standard
fishing and to explore the feasibility and economicg of a
différent approach to iocal shark control. This experimental

i aprogram léstéd Fwelve months. and wade a definite contributioﬂ
to overall cqntroliin the bay at a very low cost. TFurther,
thé results indicated tﬁat there were at leagt two scparate and
highly localized shark populations within the bay, one in the
15-30 fathom area and one in the 4-5 fathom inshore waters.
The population in the deeper water was very susceptible to
the standard boat fishing and probably included many transient
fish. The nearshore population is probably more pecrmanent, and
seems to be little affected by the standard boat fishing. These
indications are so positive that we propose an extension of .
the Resident Fisherman Project using additional permanent line;.;
and a recently developed acoustic attracting system.

It must be emphasized that any control progrém such as
ours crecates an "ecological vacuun" for sharks that wmust be
maintained artificially or the populations of sharks will

return to precontrol levels in a very short time.



I1. The Standard Fishing Visits

In January 1966, the Oceanic Institute motor vessel IMUA

began standard fishing operations off Kawaihae Bay on the
Kona Coast of ;he Island of Hawaii. Three adjacent fishing
stations were selected as shown in Fig. 1, and the stations
: : -
were fished in rotation, one day per station. A “32-hook line
. A -

‘was set inuthe late afternoon and hauled on the following
morning. Figure Zﬁillustrates the set line, which is
approximately one-half mile long. The line was set roughly
parallel to the shore in from 18 to 26 fathoms of water, with
the hooks fishing approximately mid-water.

The first initiél intensive fishing in Januvary was continued
for 17 days until the daily catch was greatly reduced. At
three later perioas during 1966, the IMUA returned for
three~day sessions of fishing to test the recovery of the
Kawaihae shark populations. Recovery between fishing visits: was
clearly incomplete, and the four fishing periods of 19466
continueu to further deplete éhe resident shark populatiow.

In 1967, the Oceanic Institute's standard fishing progranm
was merged with the new cooperative program of the University of

1
Hawaii( ), In July the SATLFISH was chartered for the program

(1

Albert 1. Tester. 'Cooperative Shark Research and Control
Propram, Anmual Report 1967-C8Y . University of Howaii

i H l ) 3
Honolulu, Nawaii, Junc 30, 1908.
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and ass;ﬁed the fishing cycle at Kawaihae. The SATLFISH

:ﬁas able to fish three 1400-yard lines simultancously, thus
significantly increasing the fishing ﬁfessure. However, SAILFISH
was withdrawn from the program after a major breakdown in
September, and Qas replacgd by the ALIRA (owvned by Mr. Alika
Cooper). The ALIKA fished threec %-wmile lines simultancously,
:pormally set pgrallel to the shore at different depths from

5 to 200 fathém;. 5 The second year, three experimental sets

were made--the thrée lines were fastened together and set
perpendicular to the shore, usually starting at about 100

fathoms and ending in 5 to 10 fathoms. The ALIKA continued

making the qguarterly cruises to Kawaihae through December 1968.

Catcli Rate

The catches for the three years are tabulated by date of

the catch and specie”of shark in Table I. The trend in catch
rate over successive trips is shown in Fig. 3. The glightly
higher catch rate in the fall of 1967 was attributed to a2 large
influx of pregnant Sandbar sharks, though a repetition of

this phenomenon was not observed in the fall of thé following
yeax. Increased efficiency of the crew was obeserved with the
change to the vessei ALIRA, and this may have contributed wore

significantly to the increased catceh during the October vigit.



TABLE T |

SHARK CATCH BY DATL ARND SﬁECBﬁ%

KAWATHAE BAY STANDARD FISHIKG VISITS, 1966-48
,,oébazai‘o o C\r’:f" AN e “e“" Catch per
Date Hooks . ©° f“’b“ Toral 100 hooks
Jan 20, 1966 32 12 3 / 17
21 32 5 2 & } 21.2
272 32 . 4 1 5
23 32, 3 3
Toa24h 32 2 2 z 8.3 \14
25 32 2 1 3
27 32 1 3
28 32 1 1‘1 L, 2
29 32 0
Feb 1, 1966 37 2 1 3
Ry 32 1 1 2 7.3
3 32 2 Z-TY ' 6.3
G 32 2 2
10 32 1 1 % 6.7
11 32 3 : 4
12 32 1 1
16 32 1 1
564, 38 157 3 2 56 10,7
June ¢, 1966 32 2 4 3 g
10 32 2 2
11 32 4 B 4
@6 2 1.0 3 15 15.6
Sept 15, 1966 37 2 2. R
16 32 2 2 L o
17 32 2 2 &
95 6 &7 10 10. 4
Dec 11, 1966 37 3 3
12 37 1 1 2
13 32 1 1 L
<6 L 2 € 6.4
Mavceh 1967 96 2 1 3 L .
(3 days) 46 2 17 3 3.1
duly 16, 1967 72 3 3
17 && ¢
1720 5 3 7y




-8
TABLE I (contd.)

Catch per

Date Mocke S5 x  BL @I G O TOTAL 100 hooks
Sept 26,1967 72 8 g
Oct 13 72 5 1 6
14 712 _ Y .
2i6 13 T 14 5.5
Dec 20, 1967 72 5 5/ 10
21 72 ‘0
22 723 3
216 8§ 57 13 6.0
.i -~ . .
Apr 15, 1968 72 11 vi
16 73 4 2 3
17 73 i 1 L
216 3 3 6 7.6
Jul 4, 1968 72 1 2 3
5 72 i . 1 .
144, 1l 1 7 A 2.8
Ozt 5, 1968 72 1 1
6 72 0
7 L2 5 1. 1 7 L
216 5 0071 1 1 2 3.7
Dec 19, 1968 72 _ 0
21 7 4 £
22 12 2 2 —
21 7 2 6 7.0
Totals o —_— - :ﬂ' _ o e
48 days 2974 86 Zg—/ 9 2/ 3 0 146 o
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‘different baits were tried with no significant changes

“in the catch rate.

Food of Sharks

Whenever possible the stomach contents of hooked sharks
were examined. .Bottom-dwelling squid, octopus and crabs,
and fish gre.éémmon to the diets of all species. Sandbar ]
‘and Blacktip sharks ordinarily swallow small fish whole, and the
larger Galapagoes sﬁ;rks usually tear large fish into chunks.

e Clearly the Tiger shark is the scavenger of our nearshore
waters. DBesides the usual ﬁish and invertebrates, their
stomach contents included turtles, birds, porpoises, other
sharks, and a large miscellaneous assortment of gartage (cardboard,
sticks, ﬁlastic). O;er fifty percent of those examined

[ateteb N

contained the remains of land mammals--plg, dog, goalt, and cow.

Pregnant Sharks

Pregnant females werc exemined for number and size of g
young. In 1966 a preponderance of Tiger sharks awmong the
pregnant females was observeg\fmine out of twelve hooked).
Excluding sharks who aborted during the night on the hook,
the average number of young was 39 pups, ranging in size from
€ to 32 inches. 1In 1967, the proportion reversed. O0f 15 known

pregnant females, 13 were Sandbars. The number of young per



female éﬁeraged 5 pups, ranging in size from 5 to 7 inches.
ﬁéince eleven of these thirteen pregnant Sandbars were caught
during the October visit, the possibility of an annual fall
migration of pregnant Sandbars was-hypothesized. " However, the
1968 catch indiﬁated no cyclic trend for either pregnant
Sandbars.or Tigers. 1In fact, of the five Sandbars caught

on the Octqber'l968 visif, three were definitely identified

N : :

as males. Thé fbtgl catch for 1968 was only 24 gharks and
several of these h;é been damaged during the night by predator

sharks until the sex could not be determined.

TII. The Resident Fisherman Project

The ﬁesident Fisherman Project began in September of 1968,
with dual goals of 1) running a cross-check on the standard
boat fishing, and 2) exploring the feasibility and cconomics of
a different approach to local shark control. The standard
fishing operation had definitely reduced shark numbers to a
low level and was waintaining them there with only minor
fluctuations. But legitimate questions were: Might there
be some sort of undctectea cycle, with the standard boat
Fishing rcemoving only that part of the total population which
matched the {ishing cycle? Might some sharks swim those waters

which were not attracted to the standard shkipjack baits orx



which had learned not to bite? Were there sharks
local that we might have depopulated a zone along

fathom depth but left others reiativel& untouched

17

shallower waters?

so highly

the 15-30

in the

T~Two permanent lines with three hooks each were set

in four to five fathoms of water as shown in the sketch in

Z.

Fi

) - A
4. Mr, Alika Cooper, a skilled and observant fisherman,

and his crew tende% the lines daily for 20 days or more each

month.

rebaiting, and removal of any sharks caught.

The lines were visited each morning for inspection,

Daily logs were

kept reporting bait used, condition of baits and hooks, and

nmeasur

3

ements of all sharks hooked.
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Catch Réte

Forty-{four sharks were caught during the yecar, and
one-third of fhese were caught during the first month of the
project, repeating the depletion curve of the standard boat
fishing. Catches over the reﬁéining eleven months were much
lower and:féi%}y stable (Fig. 5). Thg catch by date, species

_ev-‘ ‘and sex is tabulated in Table II.
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Fig. 5 Shark Catch in Kawaihae Bay, Resident Fisherwan Oneration,
19686-69, : -

The permanent lines were being fishea onl thé same days
that the standaxrd fishing.visits wvere made to the deever water,
yet the catch rate for each operation remained stable., It
appears that there are indeed at least two separate populations,

and the methods for fishing each are so sclective that they do

not affcect cateh rates in the other.
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TABLE 1T

RESIDENT FLSHELRMAN PROJECT
Fishing Calendar end Catch by SpecieSand Sex
September 20, 1868-August 14, 162

SB - Sandbar (Carcharhinus milberti) I - Femzle
T -~ Tiger (Gzlocerdo cuviexi) M - Male

BT ~ Blacktip (Carcharhinug limhatus)
G¥W - Great White (Cavcharcdon cercharias)
SHH~ Scalloped Hammerhead (Sphyrna lewini)

L )

Sept Jan 16

“ QOct 20 Dec 1

SP e 21 2 20
SR 22 . 3-M, T 21
B 23 4 22
23 24 5 23
24 25 6 2
25-F, 7T 26 7 25
26-F, T 27 8 26
27-¥, T 28 ! g 27
28-F, T © 29 10 28

T 30-F, BT 11 Teb 1
30-F, T 31 ' 12 ' 2
1 Nov 2 13 3
2 7-¥, SB 14 4
3 8 15 5-F
4 g 16 4
5-M, T 10 17 6 -1
6 11-F, T 18 7
7 ~ 12 ) 1o 8
3 13 20 g

10 12 Jan 2 10-H,

11 15 3 ~ 11
12 16 4 12
14 17 5 13
15-H, 18-, SB 12 14
16-TF, 19 13 15
17 20 14 A 16

w3
bos]

18 21 15-F, ShH 173,

19-3, 7 29 16 18

20-11, 7T 23 17-8, T 19-%,

24 161, T _ 20
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TABLE II (contd.)

May = 1 -

RIS RN, SR
!
A .
-
]

W e~ in

19 20
20-4, T 21-F, T 22
21 22 23
22 23 24,
23 20, 25
24 June 2 26
25-F, T ' 3 27-¥, T
26 & 28
27 5 Aug 1
28 6 2
29-M, T 7 3
30 8 4
3] G-F, T 5
hpr 14-F, T 10 6
15 11 7-¥, T
16 12-¥, SR 8
17-M, T 13 °
M, T 30 10
18 11
19 12
20 13
_ 21 14
.
236 Tishing doys 33 Tiger sharke (7 F, 15 M, 17)
& Sandbay sharks (6 F, 7 M)

4L/

s (26 F, 191, 1 7)

.
shorks

‘\._\1 C_:
]

Blachtin (19)
reot Vnite (30

| Sealloped Hamacorhead (1)
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Balit Preference

The use of permanent, daily-checked lines allowed testing
of a wide variety of baits. All the baits used, and any catches,
are tabulated in Table III in units of "bait-days". 1In view

of all the factors that can influence bait preference-~type of

bait; how weli;bait stays on hook; whether bait is alive or dead,

‘fresh or frozen; how long bait has been left on hook; whether

- . .\' ‘ L] . a
only a single bait%or a choice of baits is offered--no
significant correlation between baits used and catch rate

is obvious.

Stomach Contents

Results of stomach contént examination paralleled the
evidence from the sfandard fishing operations: Sandbar sharks
are priwmarily fish eaters?\\ﬁiger sharks ave the garbagemen
of the sea. Remains of birds, porpoise, and goats were found !
in Tiger stomachs, plus a few new exotics--plastic sﬁéeting,

aluminum foil, chunks of wood.

Pregnant Sharks

Of the forty-four sharks caught during the year, only four

were pregnant females--two Sandbars caught in Septowmber and one



-1/~

TABLE I1I

Kawaihae Regident Tisherman Project
Baits used, Days fished, and Sharks caught-
Sept 20, 1968 - Aue 14 19569

Baits lost, catch per
Bait "Bait-days'" Sherks caught bhooks misging, cte. hait-day

ecl - 584 ' 13 156 022
porpoise - 102 6 65 031
ray 247 - 10 198 - .040
kala . 29 . 5 .172
pig SN 3 .077

S

O~ VW W

chicken .35 -
turtle 57

puffer A 3 1 068

.

Miscellaneous figh

a2liimama 2 1

mamalea 7 4

cuttlefish 12

butterfly 1 1

maiko 5 4

aku 24 14

humuuhumu 8 2

puaia 1 .

uhu 10 ) 2 3

pupaa 1. 1

anzeliish 2

palani 15 1 8

wehe 1 1

barrecuda head 2 2

ika 2 i

turbot &

fasan 3 1

H. salmom 1 1

kawakawa 1 1

fish head 7 2

.037

!
I~
o~
o

10

HMiscellancous
ol 10 ?
heef 4 i
liver 1 1

Jobstex b o
1¢ 3
Totea } 5 115[' 7 "'"I:'/‘;‘—"“ - 39*{“‘ Nt 3.:__5__._



in June; with the usual number of 4-7.pups, all less than
1% inches long. ~ The pregnant Tiger containing many small
embryos was caught in July. 0f the t$£al caught in the
shallow waters oﬁ Kawaihae Bay, 24 were females, 19 weré

males, and one was damaged beyond recognition for sesx.

Cost of Prqgrahs

The 1966 stan?érd boat fishing operation with the IMUA
cost $20,000. Then the cost was reduced glightly when the
program merged with the University cooperative program--
$17,800 each year for 1967 and 1968. The Resident Fisherman

Project, however, cost only §6,619,

.

I1V. Acoustic Attracting Project

We wish to continue the Resident Fisherman Project in
Kawaihae Bay with six permanent lines, énd at the same time
test a new method which promises to improve significantly the
ability of such lines to "fish out" an area. Scientists at
the University of Miami Marine Laboratory have proven
conclusively that certain classes of underwater sound attract
‘sharks in large numbers. By using the sound generator, we

hope to bring wore sharks inte the influcnce of the baited lines.



» Since the sounds from such gcnerators.have limited, but
defined, range, their effect will be to draw in sharks
already in the vicinity‘without attracting them in from
Jong distances.

The plans for incorporating the experimental acoustic
attraction system into the six permanent lines are detailed

. . -.\

in a previéusly‘submitted proposal (Appendix A). The costs
for the three~year{development period include both fabrication
of the equipment and extensive ocean experimentation. We
;hould be able, very earlf in the experimentation, to egtablish
radii of influence for different sound signals, and thence to
use this information‘fér placement of sound generators. We
anticipate that we will eventually be able to supply continuous
coverage, by souﬁd éttraction devices and permanent [ishing
lines, all the area previously covered by both the standard
fishing operation and the Resident Tisherman Project, at a
substantially lower cost than the combined costs of the two

separate progreams.

V. Conclusions

1. Our data show conclusively that concerted fishing in an
arca will reduce shark populations by 80-90% and that the

resident ghark population can be maintained ot this level by



inexpenéive fishing.techniques. The regsults of the University
of Hawaii's cooperative all-Island fishing program further
confirm this: "It is reasonably certéin that shark abundance
in the Kawaihae area has been 'controlled' by fishing effort
over thé three-year period. During the iast two years the

catch rate, and presumably the abundance of sharks, has been

reduced td*abbat 129 of its original value, i.e., a reduction
of about 88%. . l %? may also be noted that the catch rate in
newly fished areas to the south of Kawaihae dufing 1967-69
were higher than in Kewaihae, although not nearly as high as
that of the initial Rawaihae fishiné of 1966. 71t is likely
that the concentrated effort in the area has reduced the
abundance along the adjacent Kona coastline. It may also be
nofed that the initially high rate in Kawaihae was of the

same order of magnitude as some of the initial rates in
newly-fished areas of the Molokai-Mauil region."(l)
2. . There appear to be at least two separate shark populations
in Kawaibhae Bay, and the shallow-water population is probably
more permanent than the near offshore poPulationt It was at

first believed that this shallow-water population congisted

(1)
Albert L. Tester. 'Cooperative Sharks Research and Control
Program, Tinal Report 19067-69" (rough draft), University of
Hawaii, Honolulu, Hewaii, December 31, 1969.



primarily of very young sharks. However, a comparvison of
recorded lengths with the much more extensive data from the
University program indicateg that this is certainly not go.
In fact, most of the sharks hooked in the Kawaihae shallow

! 1 L) Ll -
waters were larger than average, indicating a true adult population
3. Additional experimentation with shark attracting devices
should allow.a further reduction and extend the area of

N

population féduétiqn to both inshore and near offshore waters,
thus allowing a si;gle fishing effort to control both.areas.
Such experimentation should cover a three-year period, If
the method proves as useful as we expect it to, it can be

integrated into the local fisherman effort and carried on at

a greatly reduced cogt.

1 .
The University of Hawaiil Cooperative shark control program .-

maintained size records for all sharks caucht offshore on their

quarterly Oahu circuit. They captured 182 feowmale Sandbar sharks,

averaging 59.1", and 63 male Sandbars averaging 54.8". Four of our

six female Sandbars were at least 14 ‘inches Jonger than that

average, and our two male Sandbars werg just slightly shorter.

The University sample of female Tigers, %9 fish, averaged 104, 0,

Twelve of our 17 female Tigers were larger than that averagie, Sever

by forty inches, and onc exceeded that average by 59 inches. The

average length of thelr 43 .wmalé Tigers is 102.0", and twelve of

our fifteen exceeded that length--again, seversl of them excced

it by more than 30 inches.



A SHARK COKNTROL PROGRAM FOR TBEZ MAURA KEA DEACH HOTEL,
HAWATL , ‘WITH EVALUATION OF A KEW SHARK CAPTURE METIIOD

Introduction

A preliminary shark control experiment performed
along the coast of the Island of Hawaii near the
Mauna Xea Beach Hotel will be completed on August 20,
1969, The details and conclusions of this test will
be submitted shortly thereafter., TFor our purposes
here it sufficies to say that shérk populations living
along Hawaiian shores seem to consist of two sorts;
those generally resident in an area, and oceanic.stragglers
that periodically wander into an area, perhaps from the
open sea and perhapg ffom adjacent waters near shore.
At any rate,'persistenﬁ fishing does effect considerable
reductions (estimated between 50-90%) in the population
of sharks that is regsident along a stretch of coast at
any give time. 'Such fishing not only prevents the build
up of a permanent resident population but tends to altract
and capture new arrivals,

This proposal is for the continuation of a six line
shark control program in the shore wsters near the Mauna
Kea Hotel, and at the same tine a test of new wethods

which promisc to iwmprove materially the ability of such



lines to "fish out! an arca. Scientists at the University

. of Miami Marine Laboratory have prbved conclusively that

certain classes of underwater sound, which may wimic the
sounds of struggling fish, attract sharks in congiderable
numbers; By coﬁbining a sound generator with a hook array,
we hope to bring more of the sharks of an area into the
influence of bait, and thug capture them. Since the sounds

from such generators will have limited range, their effect

will be to draw in sharks already in the general vicinity

but not to draw them in from long distances.
In addition to the use of the hook arrays, we are pro-

osing the use o%\nets to canture sharks that come inshore
>

“especially during the breeding season, and which sometiwmes

“

may become quite numerous, due to the fact that a single

female may give birth to many young.

1. Linc Fishing: Six permanent lines are to be laid be-

tween the Kawaihae breakwater and Puako, with three on each

side of the Mauna Kea Hotel. Each of these lines will be

equipped with one larxge shark hook and two smaller shark
hooks. This arrangemcnt promotes the capture.of various
sizes of sharks, Each line will be baited and tended for
20 days each month, for a total of 240 days each ycar.

The lines will be placed approzimately one-hal f wile apart,

and our cxperience indicates that they will efifectively



cover the area involved (more lines will not be expected

to catch a significant additional number of sharks).

2. Ket Fishing: During the months of breeding, the

periods when sharks frequent the bay arca in schools,

we recommend the. additional use of nets for control.
Such nets can be used to surround entire shark schools

that tend to gather at these times. They can be set un-

"obtrusively (usually early in the worning) so that visitors

will not be aware of the activity.
During non-breeding months, we suggest setting the

nets periodically to capture strays not caught by the

"hooks. We suggest a schedule of eight sets per wmonth

near the Hotel in known breeding areas, and at Hapuna
Beéch, plus sets reéultinglfrom air spotting.

We wish to point out thap such net fishing will in-
evitably capturg\mantas and tﬁg\smaller eagle rays, and
that the management must decide whethef this additional
aétivity designed especially to capiture smaller newborn
and female sharks is more important than the presence. of
mantas and rays. Né-feel that it is important, and so
reccommend, TL represents an opportunity to clear out
many small sharks that will inevitably tend to repopulate

the coastline.



3. Qverflights: We plan to make two overflights per
month éf the coastline in question. Sharks are often
easily sighted from the air and it is mot difficult to
direct the collection vessel to areag where sharks have
been sighted for use of the surround net.

4, Sound Attraction Tests: Low frequencv pulsed sounds
q yp

have been shown to attfact sharks with great facility.
Such signals have caused sharks to‘move in upon an under-
water sound generqpor.and even to bite it. The sharks
oftén come quickly, and apparently learn rather quickly
that the sound does not represent food, and thien move
awa&. It is oﬁr plan to construct six sound generat;ng
buoys in the instrumentation facility at the Oceanic
Institute. These will contain an encapsulated electronic
circuit for producing the signal, a rechargeable battery
pack; and appropriate stuffing glands and cables. A
cable will be led from the buoy to a sound generato?,
protected by heavy metal screen from shark bite, suspended
below the buoy. A navigational marker light is planned
to be anéhorcd on each of three shark lines; the two
nearest Kawaihae and one line second from the opposite
end. This lcaves the two lines nearest the hotel without
such attractant buoys, so that sharks are cxpected to

move away from the hotel beach if they wander into Lhe



area and are attrécted to a sound field. By instrumenting

- one line at the eﬁd of our series and not the other end

we will, in time, be able to appraise the effects of these

_ genexators in drawing sharks in from pon—fished waters

(Does the hook array at the end of our series of lines

with the generator catch statistically more sharks than

the array without?) Three buoys will be in the water at

aﬁy one time and three on shore wﬁere batterieé can be
recharged and repairs made., Our jnstrumentation specialist
tells us that we can éxpect.a battery life (before recharg-
ing) of about one a month. A diagram of this buoy is appended
in Figure 1. A diagram of the shark line placement is

" shown in Figure 2. A copf of one scientific paper des-
cribing the effecté'of pulsed low-frequency sound is appended
for information. |

5. Personnel and Equipment: @ﬁg perform the routine cap-

ture‘and net operations, one full-time fisherman and one
half-time fisherman (Alila Cooper) are plamed. A special
shark boat will be constructed for the program by Mr. Cooper.
This craft is especially designed to allow 1érge sharks to

be tied alongside for measurements and removal of stomach
contents. Because of the heavy workload planned, and rough
seas in the arca, this craft is expected o last afproximntcly

the 1ife of this propram.



The buﬁys will be constructed under the direction of
the Océanic Institute Bioinstrumentation Lahoratory Director,
Dr. George Harvey, who has had extensive experience in con-
struction of underwater acoustic gear (vita attached). The
program will be_overseen by Dr. Kenneth Norris, Director of
the Oceanic Institute (vita attached).

-1t should be understood thaf the Oceanic Institute can-
"ot guarantee.and does not expéct that this program will

eliminate sharks from the seas near the Mauna Kea Hotel,

We do believe, howevef, on the basis of previous sharxk cap-
ture data, that this program will very materially reduce the
risk to bathers in the area by reducing the resident shark
population to a small percentage of its natural level.

Such reduction creates an “ecological vacuum"
o

for sharks
that must be maintained artifically or the populations of
sharks will surely return to precontrol levels in a rather

short time.



JANUARY-MAY (INCLUSIVE)

Bait, Days Fished, and Sharks Caught

' NO. OF ' NO. OF
PALT BATT-PAYS SHARRS CAUGHT
Eel ' 256 _ 5
Porpoise - 88 5
Ray : 120 6
Pig .16 - 1
Owl 12, 0
Liver N 1 0
- Kala 2 |- ' 1
Puffers 17 ' 0
Aku . T : 0
Turtle . _ 13 . 0
Beef . _ S . 5 0
Shark - . 2 o ) 0 .
Misc. Fish L2 ' 1
. TOTAL
Bait untouched or little damaged
Bait On ) 339
Part Gone _38
Sub~total 377 377
Bait lost, hook missing, etec.
Bait Off . 173
Hook Bont _ 2
Hock Gone i
Sub-total 189 189
Sharks hooked and talken 19
Sub-total 19 IR

585 Bait Days



" FIGURE 1
DIAGRAM OF SOUND GENERATOR BUOY
" FOR SHARK CONTROL PROJECT
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FIGURE 2

MAP OF COAST OF HAWAII SHOWING
PROPOSED PLACEMENT OF SHARK
LINES AND SOUND ATTRACTION DEVICES
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APPENDIX A

o " _ - PROPOSAL

10

LAURANCE S. ROCKEFELLER

Titlé:

Institution:

Principal Investigator:

e
Co-Principal Investigator:
Proposed Starting Date:
Project Period:

Funds Requested:

g
4,.

7
/”;,

Aozl b

e ~'

:.‘

.
{7 [ziflnﬂﬂ5~

DM. honnLLJ 5. Norria, Dirc

ihe Ocecanic Institute

>

._uzré{}—ﬂ'/ // 7 //’(’/,c/_(’

D, (lO‘{{ VL Harvey
Co-Pringipal Investipgator

\,LO}

A Sharl Control Program for
the Mauna Kea Beach Hotel,
Hawaii, with Ivaluation of
a New S1arh Capturce rethod

The Oceanic Institule

Makapuu Oceanic Center
Waimanalo, lawaii 6795

Kenneth §. Norris, Director
Ingtitute

Dr.
-Qceanic

Dr. George W. Harvey, Director
Bioinstrumentation Division
September 1969

Three Ycars

Tirst Year $41,855
Sccond Yeaxr  $37,401
Third Year  $37,401
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“Stephen J.
The Occemnic Youndation

Achong, Contrel Tor



