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Intréductiun:

The Billy Weaver Shark Research and Control Program was initiated after a
teen-aged surfer, Billy Weaver, was fatally attacked by a shark off Lanikai, Oahu
on. December 13, 1358.  Following this tragic incident, commnity leaders, government
officials and other interested parties met and discussed ways and means of minimizing
the hazard to surfers and swimmers posed by sharks. It was decided that a program
which would tend 2o reduce the shark population within a relatively short period of
time and one which would also permit the compilation of scientific data for future
use in controlling shark abundance would best meet the requirements.

In order to raise a sufficient sum of mamey for the program a fund ralsing 3
committee was organized. This committee under the leadership of Mr. Kenneth M.
Young raised 515,704.00 through public donations. Additiomally, $11,000,00 was
‘added to this sum by the Governor from his contingency fund. The Bishop Trust Co.,
‘1td. served as the depository fot vhe fund which was placed in trust to be adminis-
" “tered by the Board of Commissioners of Agriculture and Furastryrl through the
pivision of Fish and Game. This epgte conservation agency Was assigned the immediate
responsibility of diracting and supervising all shark fishing operatlons and the
collection of biological and ecological data. To assist In technical matters relative
to the planning and designing of shark fishing methods and the eollection of sclen-
tific data, a shark technical committea Was formed. A listing of members composing
this committea iz presented in Appendlx A.

-

The actual shark fishing and data collecting operation was made aboard the
aku fishing sampan, HOLOKAHAMA I, which was chartered through an agreement executed
between the owner and master, Mr. Fred J., Inouye and the Board of Commissioners of
Agriculture and Forestry. The charter of the wessel which jncluded the services of
the crew was made effective fpril 1, 1959 at the rate of $2,000 per month, The
sgpecial conditicons agreed to in the charter are listed in Appenﬂix'ﬂ.

At ‘the end of the initial 6-month charter period, the contract was extended
for snother 6 months to March 31, 1960 at which time all field activities were
terminated. Therefore, the presentation of data included in this report covers a
period of a full year from hpril 1, 1939 to March 31, 1960.

1f Reorganized into the Department of Agriculture and Cﬂnsér?atinn on
January 23, 1960. - S
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4 summary of fimances for the p;ﬁgram.ia as follows:
Finantial Statement: ?
Income: ' : : ‘
Covernor's contingency fund : % 11,000.00
Donations to Shark Trust Fund 15,704.00
Sale of shark jaws, teeth and fins 736.00
Total $ 27,440.00
Expenditures: =
Charter of Vessel and Crew ; & 24,000.00
Salary of Biologist in charge Ef £62.00
_ Equipment, materials and supplies 1, 490,00 1
Repair of equipment and gear 530.00
Misc. (advertising, ice, cold storags,
office supplies, food for Biologist, etc.) 958,00
Total $ 27,460.00

Techniques Used:

The gear employed to fish for sharks consisted of three units of specially
designed set lines. The main 1ine of each unit which measured about one-half mile

" in length was made up of connected 10 fathom sections of one-half inch Manlla ropa

{or three-eights inch nylen.) To the maln line, 24 hooks attached to gangens of
three fathom lengths were suspended at ten £athom intervals. Vhen fished, the main
line of each unit was anchored at both endz. Buoys were attached o the main.line

by means of a 10 fathom float line at every four hook interval to prevent the pear
from foullng on the bottom. Details of the sharking gear szt illustrated in Figure L.

The general pattern of fishing was to set the gear in inshore waters {25 fathoms
depth) more or less parallel to the shoreline with the units spaced at intervals
of one-half to one mile. Wormally the lines were set in the afterncom and retrisved
at dawn or early morning. Initially, porpoise flesh was used as bait but eventually
the porpoises became too difficult to capture. Subsagquently, skipjacic {Katsuwonus
pelamis) caught by Che crew of the HOLOKAHANA I or obtalned through the courtesy
of the Monolulu Bislogical Laboratory of the U,5. Fish and 1ildlife Service were
used as balt. = '

2/ The bulk of the salary of the Biologist in charge was borne by the
Board of Commlssioners of Agriculture and Forastry.
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" Taxonomy:

- | S @)
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EBiological data taken of each eaptured shark consisted of species identifi-
cation, total length measurement, weight determination (when possible), and examina-
tion of the stomach contents. Also, each shark was sexed and the fetuses from
gravid females were counted, measured and sexed. After a few wonths of sampling,
data collection also included recording condition of the uterus, the presence and
size of eggs in the ovary or in the uterus and the presencé or lack of milt in the
vas deferens. IThe form used to record the various biological observations is
illustrated in Figure Z.

For information on the physical and chemical characteristics of the sharks'
environment, data on surface water tempeérature, salinity, water color, water
clarity, wind conlitions and bathythermal conditions wers routinely collected using
standard ocearnogr iphic techniques during each day's set of the shark lines... Tha.. -.
log used to record physical data and conditions of the set is shovn in Figure 3,

During the course of one year's shark fishing aboard the HOLOKAHANA T, at
least. 9 species of sharks were taken. Throughout the report, the common names of
these shacks are sised. Their names and scientific equivalents are as follows:
{from Gesline and Brock, 1960; Tinker, 1944 and Bigelow and Schroeder, 1948.)

Sand (or grey) shark(s)

Tiger shark

Hammarhesd sharlk '

o L HMako shark

.. Creat blue shark

: m“ﬂr&at white shark
Six-gilled shark
Cooke's shark

Eulamia sp.
" Galegcerdo cuvieri

Small black-tipped shar

Carcharhinus limbatus 7

Sphyrna lewini
Isurus plauvcus

Prionace ElEUﬂE

Carcharodon carcharias

Hexanchus ap.

Echinorhinus sp.

In view of the present confused status of the taxonomy of sharks, there are
reasons to believe that a few of the species identification may be in error.
Involved in this confusion are the so-called "sand or grey" sharks, Eulamig sp. of
the family Carcharhinidae. Gosline and Brock (1960) states, “.v..... and the
classification of the meny Pacific species of the Carcharhinus-Eulamia complez is

utterly hopeless at the present time.
wWorld-wide basis will have to be done before this situation is rectified,™

S

Far more intensive and extensive work om a

There 12 2 suspicion that the sand or grey sharks caught during the Program

may be represented by more than one species,

This possibility was disclosed just

prior to the t2rmination of the shark fishing phase, therefore, subsequent sampling
of sand sharks was 'inadecuate to firmly establish any basis for sepregating the
species. Hence, the sand sharks are treated as a single species in this report.

Positive identification of the group of

sharks referred to as the black-tipped

shark has not been determined. Whether this group involves more than one species

- is also not krovn, and it is believed too, that sarpling on a world-wide basis

by taxcnomists is necessary to rectify this situeation.
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Biulugists of the U.5. National Museum, Smithsonian Institution, are presently
collecting shark specimens and morphological information for classifiecation purposes.
It is hoped that througi tnis worlk proper classification of the sharks of the Pacific
can be established. Specimens of the six-gilled shark, Cooke's sharl and deep water
stingray caught during the program were sent to the U.S5. Hational Museum for iden-
tification. Positive identification of these three fishes are seill pending. -

Recent communications from the U.5. Hational Museum revealed also the probable
presence of a loaz-finned and a shert=finned Mako shark in Hawaiian waters.

Resultks:

Upon complate fabrizarion oI the fishing pear the HOLOKAHANA T commenced
fishing operation: en April 20, 1959 with an experimental shakedown cruise off
Ala Moana. The u3jectives of rhis cruise were: e !

1) To tes: cut the new gear and to eliminate possible £laws.

2) To obtain comparison data regarding the optimum fishing depth through
examination of variation in catch rates with depth.

3) To obtain comsarisen data regarding the optimum fishing time through
examivation of variation in cateh rates with time of day (especially,
c¢iffersnce ir diusnal and nocturnal catch rates.)

The results of this cruise indicated that the gear was adequate for shark
sampling and that fishing with hooks dangling near the bottom in areas with depths
of about; 150 feet would be mos=s productive. The 24 hook units set at depths of
40 feet and 100 fect Cought T sharks each during a 48 hour period. During the
game period, the unit set at a depth of 150 feet caught 46 sharks. Great difficulty
was experienced in handling the Jear during sets made at depths of 300 feet or more
and parts of the gear were loat dus to the line fouling on an acutely sloping
bottom starting near the 300 fwet depth. Therefore, the fishing results frem the
300, 400 and 500 feet sets wers not conclusive; however, judging from the partial
results, it appeared unliliely that the catches frem these deeper sets would comprise
species normalls- talen from shallower areas. o

Results from the 48 hour continuous fishing experiment during this shakedown
cruise indicated that sharks o Boe caught at nipht as well as during the day.
Thirty-five chzris were caught during the night sets and 29 during the day sets,
From these recults, it aopeared thas night fishing may be more prndu:tive_than-day
fishing. Alszo. curing the day, fishes such as the trigger fishes tended to strip
the bait off the shaork hooiks. g

Thus, it was decided that the 3 units of lines would be employed more effectively
if they were set in the late afternson and retrieved early the next morning.  As =
Standerd procedure it war furthes dacided that the lines would be set whenever
Practical at or near the 150 foor depth with hooks dangling near the bottom.
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After replacing lost gear and making repairs to damages, the HOLOKAHANA I6
began routine shark fishing operations on May 1?,-1959._ By the end of Marcs, ;9 o,
the vessel was able to make: four complete fishing circuits arcund the island o
Ozhu. The day to day fishing localities and results are shown in Table I.

A total of 637 sharks plus 641 unborn pups were destroyed., The specles
breakdown, percentage, and size range of the sharks caught-were zs_follows--

TABLE I. Catch Data For Shark Research And Control Program
April, 1959 to March, 1960

—_——— - —

- Humber Caught
Date Locality IE:;qnf‘ sand | Tiger q%;ﬁlk Othérs| TOTAL | Remarks
.3 for Ehakedown

4/20-22/59 | Ala Moana 48 hrs. 59 3 2 - . 64 Cruise
4/27-30/59 | Ala Moana - &4 s & 1 5 " "
5/18/59 Ralihi 3 11 - - = 11
5f19/59 Ewa Beach 3 16 1 1 = 18
5f21/59 Ewa Beach 3 10 - 1 - 11
5/26/59 . |Lanikat 2 12 1 . i 13
5/27/59 Lanilkai-Kailua 3 11 3 - - 14
5/28/59 Kailua 3- 5 1 - - [
s5/29/59 Kaneohe 3 3 e | - - &
6/3/59" . |Parbers Pr. 3 5 - - 1 6
6/&/59 Earbers Pt.-Browns :

L D e S Famp 3 & 2 - o 6
&/5/53 Wanakuli ' 3 5 - - - 5
EfE/59 Nanakuli-Maile 3 [ 1 - - 5
6/13/59 Weianae-Maile Pt. 2 1 - - - 1" |1 unit lost
6/11/59 | Polcai Bay 2 7 - - - 7
8/12/59 Lahilahi Pr. 2 1 - 1 - 2

_-6/13/59 Waileiki | 2 g = = - g _
6/25-7/3/59) A1a Foana=Ewa - 18 2 G 7 33 50th State
1/21/59 Black Pr.! 3 7 - 1 - g Fair
/22/59  |liakua | 3 7 1 3 - 11
7/23f59 Haleiwa . 3 3 3 - - 6
7124/59 Haiales-Kahuku 3 4 e - = 8
7/25/59 Kahuku Pt, 3 3 1 2 - 6
7/26/59 Haialee | 3 5 2 3 - 10
1/27/59 Waialce-Waimea 3 3 A - - 7
- 7/28/59 Waimea-Haleiwa 3 2 3 - - -8

7/29/59 Mokuleia | 3 5 - - 1 6 | 1 mako shark
1/30/59 Kawaihapai-Kasna 3 a 1 - - 9
Bf4/59 Black Pt.-Koko Head 3 2 1 - - 3 |"Hurricane
8/12/59 Koko Fead-Blow Mole 3 5 2 1 - 8 Dot"
8f13/59 Bloy Fole-Makapuu - 3 & 1 1 6
8/14/59 Rabbit Is.-Makapuu 3 & - 1 1 8
&/19/s59 Barbers Pt.-Airport 3 10 9 2 - 21
8/10/59 Barbers Pt. Ewa o ! - - - - 0 12 units damaged
8/21/59 Ewa Brach 2 - - - - - 1] -
8/24/59 Kaneohe-Mokolii Is. 3 7 3 - - 10

F
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4AELE I. (Continued) Catch Data For Shark Research And Control Program )
- April, 1959 to March, 1960
H hey Gawpnght T ;
Date Locality ;EEE;EEJf;;;;*I, Tiger 5?%&31 Others| TOTAL). Remarks
8/25/59 N.¥. Kaneohe Bay 3 1 - 6 = 7
8/29/59  -|Kualoa Pt.-Kaaawa 3 8 1 & - 13
8/30/59 Laie Pt.-Kahuku 3 6 1 - - 7
8131159 Punaluu-Laie 3 3 2 - - s
§9f1/59 Kahena Bay-Punaluu i 5 1 3 - 9
. 9f2/59 5.E. Kaneohe Bay 3. 1 i 3 2 7
of3/59 Lanileai 3 5 1 1 = 7
9/9/59 Haikiki 3 2 - - - 2
o/10/59 Black Poilnt 2 2/3 - - - - 0 |Part of line
9/15/59 Waianae-Maile 3 6 1 - - 7 lost
9/16/59 Kasna Pt.-Makua 3 5 3 2 - 10
9/1%/59 Makua-Malcaha 3 2 - - - 2
913,59 Nanakuli-Maile 3. 3 - - - 3
€l22{59 Mzlakole-Nanakull 3 2 1 - - 3
ofx3/59 Kahulou 3 s 2 & - &
ef24)59 Kehuku-Waialee 3 5 1 - 1 7
9f25/59 Vaialee-Haimea 3 2 - - - 2
9/26/59 Waimea 3 5 - 2 - 7
2/27/59 Waimea-Haleiwa 3 5 - 2 - 7
9/28/59 :Kaena-Kawaihapai 3 2 - 2 - G
gidaf59 :Hailua-Haleiua 3 1 = = - 1
9/30/59 Kawaihapai-Mokulei 3 1 - - - I 1
10/7/59 ' Kaneoche : 3 3 - 1 - &
10/8/59 Kailua-Lanikai 3 2 1 - - . R
10/9/59 . -Waimanalo-Lanikai 3 & - - - &
10/10/59 Mokolii Is.-Kzhana 3 2 - 1 - 3
10/11/59  :Kehuku-Laie 3 2 1 - - 3
10/12/59  ;Punaluu-Laie 3 1 - 1 - 2
10/13/59  .Kahana Bay 3 31 % 1 i 1
10/14/58  'N.W. Kaneohe Bay 3 - - - - 0
13/21/59  Wailupe-Koko Head ] - - - - 0
10/22/59  Waikiki 3 2 =T 1 T - &
10/23/59  iBlow Hole-Makapuu 3 - - 1 - g
10/24/59 Waimanalo-Lanikai 3 2 - - - 2
10/253/50  iPearl Hbr.-Kalihi 3 2 1 1 - &
10/26/59 iPearl Hbr.-Ewa 3 2 i 1 = 3 2
1G/27/59 EEarbers Pt.-Malakolse 3 . 1 - 1 - 2
10/28/59 tAla Moana-Hon. Hbr. 3 1 - - - 1 .
- 11/8/59 Ale Moana 28 hooks| & 1 - b 11 | Special dEEP
11/9/59  |Ala Maana 26 hooks | 1 X : 7 g | v 0w %W
13 /15/59 Fmarl Harbor 3 i - - - &
1if15/59 Pearl Harbor 3 - - - 1 1
11117 /5% Pearl Harbor 2 2/3 b - 2 - B
11/22/59 harbers Pt.-Ewa 3 [ - - - [
- 18/23/59 Ewa 3 - - "1 - 1
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TABLE I. (Continued) Catch Data For Sherk Research And Control Program

April, 1959 to March, 1960

! Humher C L
et hhtgliny Hnt:i; ;E:'sand | Tiger [5“'#3”“ Otherd TOTAL |  Remarks
11/24/59 Browns Camp-Maile 3 1 - 1 - - 2
11/25/59 Maile-Pokai Bay 3 & - - - &
12/2/59 Makaha, -Makua 3 2 1 - 3
12/3/59 Makua-Kaena 3 11 1 1 - 13
12/4/59 Haleiwa=aialua 3 & - - - &
12/5/59 Kaena Pt.-Kawaihapal 3 & - - - 4
12/6/59 Kawaihapal-Mokuleia 3 [ - - - [
~12/77159 Kahuku-Haialee 3 & - l 6 1l great white
12/8/59 Waialee-Waimea 3 1 - - - 1 shark
12/9/59 Haimea-Halesiwa 3 1 - - - 1
12/10/59 Polai Bay-Kepuhi Pt 3 1 - - - 1
12/19/59 Koko Head-Blk. Pt 3 2 - - - 2
12/20/59 Diamond Hd.-Eewalo 3 1 2 - - 3
1/6/60 N.¥. Kaneohe Bay 3 2 i | - 1 &
1/7/80 Kailua-Mokapu 3 2 1 - - 3
1/8/60 Moleapu-Kaneohe 3 1 1 - - 2
1/9/a0 Kaneohe 3 - 1 1 - 2
1/10/60 Kaneche Bay 3 i - 1 - 2
1/11/60 | Kaneohe Bay 3 e ! - 1 - 2
1/12/60 Kaneghe Bay 3 1 - 1 e O ]
1/15/60 Kahuku-Laie 3. 3 1 - - 4 PR
Lfs/60 Laie Pt.-Punaluu 3 1 - - - 1
1/17 /60 Punaluu=-Kaoio Pt. 3 1 - - - 1
1/18/60 Lanikai-Kailua 3 - - 1 - 1
1/149/60 Haimanale-Lanikai 3 2 - - x 2
1/20/60 Kewalo-Kalihi 3 2 - - 1 3 1 great blue
1/26/60 Makapuu-Sandy Beh. 3 1 - - 2 shark
I/27/80 Hanauma Bay-Sandy
LA Beach "3 - - - - L
1/29/60 | Péarl Harbor 3 4 : 2 1 5
1/30/60 Pearl Harbor 3 3 - PO W B
2f4/60 Kalihi-Pearl Hbr. 3 - O - - 1
2/5/60 Pearl Hbr.-Ewa 3 3 - - - 3
2/6/60 Barbers Pt.-Airport 3 3 - - - 3
2/7/60 Barbers Pt.-Browns
Camp 3 2 - - - 2
2/8/60 Browns Cmp.-Maile 3 1 - - - 1
2/9/60 Maile-Pokai 3 2 - - 3
Cn2f10/ 60 Pokai-Kepuhi Pt. 3 1 - 1 - 2
2/11/60 Kepuhi Pt.-Makua 3 - - - - o
2f12fa60 Ewa ' 3 - - = - 0
2/17 /60 Hakua-I{aesna 3 /1 - 3
2/18/60 Haialee-Haimea 3 L. - 1 D -0
2/19/60 Kahuku-Waialee 3 = - - 1]
2/20/60 Haimea-Haleiwa 3 2 - - - 2
2/21/60 Haleiwa-llaialua 3 - - 1 = 1
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TAELE 1. iﬂantinued) Catch Data For Shark Research And Contrael Program
April, 1959 to March, 1960

Ho. off Number Cavehet TOTAL Remarlks
Date Locality lineﬂ Sand Tiger S?i'BlkﬂthErs
gk £
2/22/60 Wailua-Mokuleig 5 - 1 - - 1
2/23/60 Mokuleia-Kawaihapai] 3 - 1 1 = 2
2/24/€0 Kawaihapai-Kaena 3 1 - 1 - 2
2/25/60 Diamond Hd,-Ala
Moana 3 1 - - 2
3/3/60 Hakapuu-Rabbit Is, 3 3 - = 3
3/4/80 Haimanalo-Lanikai 3 - 1 - - 1
3/5/60 Lanikai i 1 2 1 = - 3
Ay Kaneche-Bay 2 - - - s o}
3/6/60 Kaneche 2 1 - - 2 1 great white
! Kaneche Bay 1 - 1 1] - 2 shark
3/7/60 Mok apu-Lanikai 2 2 - - - 2
' Kaneghe Bay 1 - - - - i}
3f8/60 Laie-¥ahukuy 3 2 - - - 2
3/9/80 | Kaneohe Bay 2 - - - - o
Kaneohe 1 - = = = 0
3f10/60 Kahana Bay-Hauula 3 - 1 - - 1
3/11/80 Mokolii Is.-Kahana .
: Bay 3 2 - - - 2
3f12/60 Sandy Beach-Hanauma 3 - - - 1
3/18/&0 Koko Head-Blk, pe. 3- 1 - - 1
3/19/60 Kewalo-Kalihi 3 1 1 - 3
3f20/60 Kalihi-Pearl Harbor 3 1 - - 1
3/21/60 Pearl Harbor 3 2 - - - 2
3/22/60 | pearil Harbor 3 - - - 1 1
3/29/60 Ala Moana o1 ! (Line fouled
’ : : on bottom
and lost)
Deep Sep




LI C I

e

=

Percent . Size range
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Species Number ° Of Total {fe. and inches)
; w2 e 3oy
T::Zr . 87 _ 12.5 : 4 v ,14: g
Smadlblack-tipped 81 11.6 R R A
Mammerhead 18 ' 2.6 1'10" -10° 6"
Six-gilled 11 1.6 9' 5" _10' 10"
Great’' white 2 0.3 10" 10"-11' 5»
Cooke's 3 0.4 7' 5" -10° 10
Great blue =1 : 0.1 - 7' "
Mako 11 0.1 11" g»
Unidentified e | 0.1 g' 1o"

Total 697

e

In terms of the number of sharks caught per unit of gear set, the availabilicy
-of sharks in the waters around Oshu showed a progressive decrease with the completion

of each circuit. This decline in catch is shown in Table 2.

The results obtained, strongly indicate that species of sharks such as the
sand, tiger and small black-tipped are highly vulnerable to continued fishing
pressure and that their population can be contralled threugh the application of

Judicious fishing pressure.

TAELE 2
Effects Of Continued Fishing Pressure On Shark Availability
S H A R K C AT C H
o Ho of Sand Tiper Sml.Blk.Tip. Others TOTAL
Fishing Period Unicy Cateh Catch Catch Catch Catech
2ek ) Mo, Unit |Mo. Unit Ho, Unit | Mo. Unit | Ha.| Hnis
. _ :
First Circuit 821168 | 2,05 (33 | 0.40 | 15 | 0.18 i 3 | 0.04 | 219] 2.67
(5/18/59 to 8/14/59) ; _
Second Cireuit 113 273|112 | 0.99 |29 | a.26 | 36 | 0.30 3 | o.0a 172} 1.57
(8/19/59 to IHIEEHSEH
5 ()
Third Circuit 108| 77 [ 0.71 |11 | 0.10] 13 | 0.12 6 | 0.06 |107] 0.99
(10/26/59 to 2/4/60)
Fourth Circuit 96| 38 | 0.40 | o 0.09| & | 0.08 3 | 0.03] s8] 0.60
(2/5/60 to 3/22/60) :
TOTAL 195 82 70 15 562

[1
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The results tabulated in Table 2 do not include the sharks caught during
the experimental shakedown cruise, special deep water sets and those caught for
2 live shark display during the 50th State Fair. The fishing effort expended
during these special attempts were not comparable to those of the routins fishing.

Figure 4 shows the total number of sharks caught in 17 arbitrarily designated
areas around Oahu. These results include the sharks caught during the special
attempts. :

Food and Feeding Habits:

To determine the food and feeding habits, the sharks were dissected and
stomaths examined as soon as possible after retrieving the gear, Fach of the items
found in the stomach was identified as accurately as possible and the numbers of
each item recorded. The food items mast frequently occurring in the stomachs and
the abundance of these irems {n 2ach stomach were used to determine the importance
of the various foods in the diet of the sharks. Table 3 summarizes the items found
in the three most important species of sharls captured namely, the sand, tiger and small
black-tipped sharks. Although stomachs that were empty were also recorded, only
the stomachs containing ingested material were utilized in calculating the percent
frequency of occurrence. Since mich of the ingested material were in advanced stages
of digestion (especially fishes) it was not possible to identify these remains even
Brossly to families, .

m“xFigure'S graphically illustrates the major foed items found in the stomachs
of the sand, tiger and small black-tipped sharks.

Of the 424 sand shark stomachs exemined, 166 or 39.2 percent contained ingested
material. As shown in Figure 3, fishes and cephalopods (mostly octepus) composed
the primary food item. OF the 12 fish families identified, it aspeared that the
eels, goat fishes and lizard fishes wers preyed upon most freguently.
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: . Although a few fast swimming fishes were also eaten by the sand sharks, the
bulk of the fish found in the stomachs appeared to be comparatively slow swimmers
or bottom living forms which have the habit of remaining motionless at times on the

substrate.

3 . Unlike the sand shark, a much higher percentage of the tiger shark stomachs
centained ingested material for of the 79 etomachs examined, 82.3 percent contained
food items, Fish, cephalopod (octopus) and crustacea, in that order appeared to be
the main sustenance of the tiger shark. This shark appears to be an indiscriminate
and opportunistic feeder to a greater degree than other sharks examined for some of
the ingested materials found in the tiger shark stomachs were birds, turtles, garbage

* (mammal bones, grapefruit rind and discarded vegetables) and trash such as pie plates,
pleces of corrugated fibre board cartons, shoes, slippers, ete. Judging from the
frequency of shark flesh found in tiger shark stomachs, cannibalism Eppears to be
wore pronounced in this species than among the others. In most instances of cannibalism,
it esppears to have occurred on sharks.which were caught on a hook. As with the sand
sharks, the majority of live organisms fed upon by the tiger sharks were of the slow

sWimming or bottom dwelling forms, _ ;

" Of the 69 small black-tipped shark stomachs examined, 62.3 percent contalined
food items. Octopus appeared to be the most important dietary item followed by
various species of fish. Of the eight fish families identified from the stomachs of
the small black-tipped shark, the eels, and a specles of surgeon fish were the most

- commonly eccurring forms. - '

The stomachs of most of the other species of sharks were empty. Of the 11
hammerhead shark stomachs éxamined, 9 wers empty while of the remaining 2 stomachs,
one contained an octopus and the other a belonid (needlefish). 1In the stomach of
the great blue shark an unidentified mammalian bone was found. No ingested material
was found in the great white shark stomach and of the 8 six-gilled shark stomachs
‘examined, only one contained the remains of an g@gltopus while the rest were empty.
Examination of one Cooke's shark stomach disclosed the remains of a shark and a
badly digested fish.

E ] :

Judging from the above results, it appears that the three most frequently
caught sharks (sand, tiger and =mall black-tipped) are primarily bottom foragers.
The tiger shark appears to be more opportunistic than the others and also seems to
forage near the surface, : o ¥

Beproduction: Sand Sharks

The smallest gravid sand shark caught measured 5 feet and the larpest was 9 feet .
3 inches in total length. The 43 gravid sand sharks contained a total of 252 fetuses,
with a mean number per gravid female of 6. The smallest fetus measured 1 inch and the
largest was 32 inches in total length. The 5 feet female carried only 3 fetuses
while the 9 feer 3 inch female carried 8. The greatest number of fetuses foound was
9. These were observed from individuals measuring 5 feet 6% inches and 6 feer 0 inches
in total length,



="
-

" & year.

-a (19)

To determine the approximate gestation peried, the mean total lenths of 43
litters of sand sharks were plotted by months as shown in Figure 6-A. Fituﬁes i

ound throughout the year but the 1 and 2 inch size fetuses appear in Augus
:Egess;tember Qn%y, Durin; the same months, females with fetuses as IEFEE a: 24
inches in total length were also found. This indicates a gestaﬁiun period of over
Exanination of the distribution of the plotted "points" in the figure
GUEEESCE Chat there are 2 "populations" of mean fetus sizes. Since only one year's
fishing data were available, the increase of the mean fetus size to full term could
not be followed. In order to approximate the full gestation eycle, the data were
replotted as if fishing had been continued. The manner in which the replotted
"points" fitted into the graph indicates a close epproximation. A regression line
fitted into the data by the least sguares method (Snedecor, 1948) intersects the
base line in June. Thus, it iz surmised that June is the midpoint of the mating
season, The embryos then keep developing until they reach a total length of approxi-
mately 32 inches by late fall or early winter of the following year. Using November
as the midpoint of the: termination of the gestation period, it is hypothesized that
the total gestation cycle takes 17 months. Two littepg with mean lengths of 32 znd
14 inches were found in May and September, respectively. It is believed that these
were aberrant samples or a result of possible errors made in species identification,

. There 1z a pnasiﬂility that Pearl Harbor isgome sort of nursery gfnund for

-the-send sharks. Of 19 sand sharks caught in that area all were females and nine

were pragnant. Of the 10 non-pregnant sharks, 8 were small sharks below 5 feetr &%
inches in total length and the remaining 2 were larger sharks.caught in March when
the pupping season should have been over,

Reproduction: -TigEr Sharks

The smallest gravid tiger shark caught sboard the HOLOEAHANA I measured 13 feet
1 inch and the larpest 14 feet 1 inch, The number of fetuses found ranged from 16
to 57. (One female caught was observed giving birth to pups after she was hooked
and tied to the bow of the vessel, Ten pups were still in the uterus when the sharlk
vas cut open and & pups were observed following the vessel, These were netted,
measured, tagged and released. Others which may not have been seen may have been
expelled by the female. These pups measured 32 to 35 inches in total length and
appeared to be full term pups.) Hot including the female which gave birth to the
sbove mentioned pups, the mean number per litter of the 4 other females is 39 fetuses,

Although only 5 mean total lengths of litters of tiger sharks werk available,
these were plotted in Figure 6-B bacause of the dearth of information generally avail-
able on the reproductive habits of the tiger shark. Following the ssme reasoning
and procedure utilized for the sand shark, a regression line was fitted to the data
by the lecast squaresmethod., The line intersects the base line in June. This coin-
cides very closely with the field observation of a female tiger shark with what
appeared to be fertilized egps in both uteri during the month of June. In addition,

Z females with near-term pups (32-35 in.) were caught in Dctober, Thus, taking
October as the midpoint of the pupping season, it is hypothesized that the gestation
perlod for the tiger shark is approximately 16 months.
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Reproduction: Small black-tipped sharks

The smallest gravid small black-tipped shark measured 5 feet & inches and the
largest was 7 feet B inches in total length. The range in the number of fetuses was
from 3 to 7 per litter. The mean number of fetuses per litter ampuats teo 5 per gravid
female. The female bearing the 3 embryo litter measured 6 feet 4 inches and rhat
bearing the 7 embryo litter measured 7 feet 1 inch. L TR

As shown in Figure 6-C, the mean total length plots of each litter does not
appear ta be distributed into 2 groups as does the plots for the sand and tiger sharks.
It appears that the gestation cycle of the small black-tipped shark is completed
within a year. The regression line calculated by the least squares method intersects
the base line in February, which is assumed to be the midpoint of the mating season.
The largest fetus found in the small black-tipped shark measured 23 inches and tras
from a female caught in January. Therefore, if January is assumed to be the midpoint
of the pupping season, the gestation period of the small black-tipped shark is esti-
mated at approximately 1l months. The smaller mean size litters plotted in January
and February appear to be misidentification of species rather than aberrant samples.
These points coincide very closely with the sand shark data.

Hi#nellaﬁenus Observations:

A cursory examination of the physical data such as water clarity, surface water
température, water color and vertical water temperature did not reveal any obvious
information that would be useful in future shark control werk. Perhaps a more refined
and intensive sampling regime than was undertakable during the project may offer
information which ¢an be put to practical application.

The results of the two successful deep water sets indicate that gix-gilled and
Cooke's shark may be abundant in depths greater than 480 feet. A point worth noting
is that as far as could be determined this is the first catech of the Slx=-gilled shark
in Hawaiian waters. The Cooke's shark was first and last reported from the Hawaiian
Islands more than 30 years ago. A pravid Coocke's shark contained a total of 114 pups
of approximately 24 inches inm total length.

During the last few days before the termination of the contract, one attempt
at setting a line on the bottom at approximately 1,560 feet was made for exploratory
purposes. In spite of precautions taken to keep the line from fouling on the bottom,
parts of the line were lost due to snagging, thus, the result was inconclusive,

g . :

Ten sand and 4 tiger sharks were tagpged and relezsed during the year. The sand
sharks tagged, ranged in size from 3 feet 7 inches to 5 feet 7 inches in total length.
The & riger sharks tagged were newly born pups measuring 32 to 35 inches in total length.
These were tagged and released to determine whether or not the sharks migrate from
adrea to area or establish themselves in a territory and range within this territory.
Additionally, information on age, growth and ether vital statistics were sought from
these tagging studies. However, none of the tagged sharks were recovered following
release. :
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SHARK RESEARCH AMD CONTROL PROGRAM

TECHNICAL CORMMITITEE

Dr. Albert L. Tester .
Senior Professor of Zoology
Dept. of Zoology and Entomology

University of Hawaii
1801 University Avenue FPhone 20351
Dr. Albert H. Banner

Professor of Zoology

Dept. of Zoology =nd Entomology

1801 University Avenue Phone 90551

or 244041
Mr. Vernon E. Brock
‘Area Director
U.S5. Fish & Wildlife Service
2570 Dole Se. Phone 91181

Mr. Herbert.i. Mann
Pacific Oceanic Fishery Investigations
U.5. Fish and Wildlife Service

1125 Ala Moana Phone 504110

or 504114
Dr. Donald Y. Strasburg
U.5. Fish and ' Wildlife Service .
© 2570 Dole 5t. Phone 91151

Mr. Phil Dias

efo HWater Sport Stores
1061 Ala Moana Phone 502666
Mr. ﬁilliam A. Kanakanui
Hawaiian Tuaa Packers Ltd.
P. 0. Box 238 Fhone G64961
Dr. Gordon D. Wallace, D.V.M.

Division of Preventive Medicine
Department of Health
" Honolulu 1 Phone 50511
Mr. H. R. "Scotty" Tittsworth

The Equitable Life Assurance Society
Kapiolani at South Phone 57902

-

Mr.  Eenneth M. Young
P. 0. Box 3288
Honolulu, Hawail Phone 62211
Mr. Glen Fredholm
Blackfield Enterprises
915 South Street Phone 583851
Mr. C. Eric Reppun, Commissioner

Dept. of Public Lands
State of Hawaii Phone 50511
Mr. Michio Takata, Director

Division of Fish and Game

Dept. of Agriculture & Conservation

P. 0. Box 5425
Pawaa Sub-station Phona 92071
Mr. Kenji Ego, Chief

Bureau of Fisheries

Division of Fish & Game

Dept. of Apriculture & Conservation

P. 0. Box 5425 Phone 92071

Mr. Herbert E. Lnﬂﬁis
Bishop Trust Co.

King & Bishop Sts. Phone 63771
Mr. Conrad skamine
Bishop Trust Co.
King & Bishop Sts. Phone 63771
Mr. Edward Ralston

Hawaiian Electric Co.

900 Richards S5St. FPhone 54971
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HORK AND SPECTAL CORDITIONS

The obligations of the owner and the special conditions Chat apply are as
follows: ' :

1. The effective period for the contract of the wessel ghall be for a pericd
of 6 months, with option of remewal if mutually agreeable.

2. The owrer shall provide at his own expense a fishing vessel as specified
herein and fuel, lube oil, gear, food, water and all equipment, supplies, materials
(except materials and supplies to fabricate, repair and maintain the shark fishing
gear) labor or facilities required to perform the work as specified herein or in the
plan. Ice for storing balt or shark carcasses shall be provided by the Board of
Agriculture and Forestry.

L

. 3. The owner shall provide at his own expense a Master and two crew members
for the vessel. The Board of Agriculture and Forestry reserves the privilege of
rejecting with just causes at any time within the effective period of the contract
the services of the individuals selected by the boat owner as the Master or crew
members of the vessel.

4. Vhen services under the contract 1z begun, the vessel shall be tight,
staunch, strong and well and sufficiently tackled, sppareled, furnished and equipped,
and in every respect seaworthy and in pood running crder, condition and repalr and
in all respects fit and able to perform services as required pursuant to the contract.
- Bpecifications of the vessel shall include;

a. Minimum overall length of 45 feet.
b. Ice and fish holding capacity of 80 cubic feet.

c. Capable of storing sufficient provisions and water and providing
adequate accommodations for 4 men on extended cruises of at least

10 days duration.
d. Minimum cruising range of 200 miles.

'e. Radio-telephone communication equipment installed sboard in good
operating condition that is capable of maintaining radio contact with
the authorized marine radio stations including the U.S5. Coast Guard,
the commercial ship-to-shore stations and have at least two ship-to-

ship frequencies.

£. Meet'with Coast Guard spproval relative to fire extinguishing system,
life saving equipment, etc.
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The Board of Agriculture and Forestry reserves the right te inspect the vessel

' before and/or after award of contract and to reject the bid or cancel the contract

if the vessel does not qualify under these specifications,

5. During the effective period of the contract, the owner shall make the
vessel available for 20 fishing days per month as determined by the Board of

Agriculture and Forestcy. i

6. The owner shall carry aboard ship during the specified 20 Eishing days
per month a biologist or any other person or persons requested to be aboard the
vessel by the Board of Agriculture and Forestry., The owner shall follow instructions
pertaining to the objectivas of the charterer issued by the representative of the
Board of Agriculture and Forestry and shall cperate with and assist the represankative
in obtaining and racording species, number, size and sex of sharks caught, the
location of all such catches, navigational data necessary for the preparation of a
chart of the vessel's cruise track and such other records and biological and
oceanographic data as he may desire to collect. Quarters, including bedding shall
be provided the Board representatives aboard ship without charge therefore., Meals
aboard ship shall be provided the Board representatives at 50.E80 per meal payable
by the Board to the owner; such payment to be in addition to the contract price
payable by the Board. Other than the signed-on crew, only persons authorized by
the Board of Agriculture and Forestry shall he permitted aboard the vessel during
the specified 20 flshing davs per month. ?

7. All sharks and fish ceught in operations pursvant to this contract shall
remain the preperzy of the Board of Agriculture and Forestry. All instructions
issued by the Board of Agriculture and Forestry relative to the disposal of the
shark carcasses or parts thereof shall receive strict compliance by the contractor.

8. MNo part of the work under contract shall be subcontracted without the
prior approval of the Government.

9. The vasaei being on her delivery, tipht, staunch and strong the owners
will maintain her in a thoroughly efficient state in hull and machinery for gnd
during the service.

10. That in the event of loss of time from deficiency of men or stores, break-
down of machinery, fire or damage preventing the working of the vessel for more than
24 hours running, the payment of hire shall coase until she be again in an efficient

Btate to resume her service, : ¥

11. The Act of Ged, enemy, fire, and all dangers and accidents of the seas
always mutually excepted, '

12. For any substantial breach by the owner, the Board of Agriculture and
Forestry reserves ths rignt to cancel this affreightment charter.

-

13. Wothing herein stated is to be construed as a demise of the boat to the
charterer. The owners to remain responsible for the navigation of the boat,
insurance, crew and all other matters, same as when trading for thelr own account.

14. The owner will comply with sections 9-31 to-9-34.

i L
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At ona tinme
shark was of
commercial
vRlue,. L.,

The problem of
shark increzase
was of little
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SHARK CONTRCL AND RESEARCH PROGRAM PROPOSATL
FOR THE COUNTY OF HAWAII

I. BACKGROUND DISCUSSION

During the first 50 years of the 1900's, fishing
in Hawaii was generally an occupation hesld by the
Japanese pecople, The shark's meat was of commercial
value and in great demand by the people in the fish
cake business., Scmetime later, the Board of Health
stipulated that all products using shark’s meat in
its ingredients would advertise this fact on the
wrapped bag, ete, This new labeling reguirement
and a sensitive public that was not readyv to accept
* the "shark" concept—-although this same purchasing
public had always enjoyed eating fish cake of shark
meat--created a commercial void for the shark fisher-
man. Sharks were no longer caught and the shark
population increased,

Public interest in the increase of sharks in the
Hawailan waters was genserally passive, Even as
reaports of shark incidents, twe of which are guoted
below, intermittently moved into the foreground of
attention, the public was generally disinterested,
On December 3, 1952, the Honocluluy Star-Bulletin
headlined the front page, "GIANT SHARK KILLS
HONOLULU SKIPPER."

"A shark said to be over 22 feet long bit
off the forearm of Gerbacic Solanao, 40 yvear
old Honolulu fisherman, in the waters z mile
off Maili today, and the man died from loss
of blood "

On Decembar 22, 1955, the Honolulu Advertiser re-
ported, "FISHEERMAN MAY LOSE ARM FOLLOWING SHARK
ATTACE, "

"A Honolulu fighermen was attacked and his
right arm nearly bitten off by a shark
yesterday morning off the cast coast of
Molokai,"

"The shark's teeth made one deep laceraticn
which nearly encircled the fisherman's right
forearm, doctors said_ "
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Later, public concern and reaction to tha

increasa of sharks and the resultant hazard,

rose to a new and profound pinnacle directly
after the Billy Weaver tragedy. On Decambar 14,
1958, the Honolulu Advertiser blared the fallnw:ng

frmnt page story:

" ghark at least 15 foot long solipped
inside the reef off Lanikai yesterday
afterncon, moved unnoticed past a group

of happy boys out suriing, and bit off

the right leg of l5-year old William (Billy)
WEaver. The boy died in the water shortly
aftar,

Following the death of Billy Weaver, in 1959-60,

a one year Bhark Research and Control Program

was concucted, After this one year and for the
naxt five years, the shark population was par-—
mitted to increase for the shark was not being
fished commercially and it had few natural enemies,

In 1965, Governor John A, Burns appointed an 24 Hoc
Shark ﬂﬂvlamry Committee that met in the month of
May to consider the problem, The praesent Cooperative
Shark Research and Control Program was recammanded
by a Technical Subcommittee of local Ffishery
scientists, This program, begun in 1967 and

planned for a two year pericd, was largely

girected under the auspices of the Institute

of Marine Biology, University of Hawaii, Howevar,
it has been cooparative in nature for the program
has relied, to varying degrees, upon the help and
aggistance of related agencies, The fishing circuit
has provided for four cruises per year to the Kona
and Kawaihaes areas. (ANNUAL REPORT, 1967-68,
Cooperative Shark Research and Control Program,
University of Hawaii, June 30, 1968,) This State
program is scheduled to end 30 June, 1969, My 50-
foot sampan, Alika, and the crewmen in my employ
have been with this program for the past year and

& half and have been responslbla for the actual
fishing and disposal of sharks.,

Dr, John Hendrickson, Director of Oceanic Institute,
and consultant to tha prasent Cooperative Shark
Regearch and Control program, recommanded an addi-
ticnal research project just ocutside of the Mzuna Kaa
Beach Hotel to augment the amount of shark protection
being provided by the present State program, to pro—
vide a cross-check on its rasults, and to permit
formulation of the most Ecungmical and effective

plan for local shark control, This additional
program bagan in September, 1968,
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Evidenca of sightings and "catch" clearly indicata
that sharks, including those dangerous to man——fra-—
gquent the bay waters of Hilo, Kawaihae, and Kona,
Evidenca also indicate that these sharks may be
individual "strays," partners in pairs, and communi-—
ties of "schools" of adults and litters of pups.
Evidence also suggest that the density of shark

residence in these bay areas may he accordaed &
seasonal cycle. However, though this may be, the
bay areas are never "frea" of sharks during the non-
seasonal periocds,

According to reports of sightings by the £fishermen

who frequent certain areas, schools of Sandbar Sharks,
Carcharhinus milberti, are in the HILO BAY during the
montha of April, May and part of June, These same
fisharmen have sighted the Hammerhead Shark—-considered
dangerous to human beings—in the HILO BAY area batwaen
the Wailuku River and the first red buoy. Here the
Hammarhead Sharks give birth to their pups. 2&lso
sightad by the fisghermen, pilots, Coast Guardsmen,

and othar observers, are the Tiger Shark, Galeocerds

cuvieri, Black Tipped Shark, Galapagos Shark, and

2. Silghtings
oL sharks
in KAWATHRE, .

3. Recent
history of
shark attacks
in the KANATHAE
and FOMA areas, .

Gray Reef Shark.

Reports of sightinga in the KAWATHARE area also indicate
that schools of Sandbar Sharks breed in a locslity
closely adjacent to Spencer Park, and again, at a site
in front of the "restored" church grounds in Puako.
Sightings of sharks here also verify the presence of
the Tiger Shark, Galapagos Shark, Black Tipped Shark
and the Gray Reef Shark,

Two specific and separate reports of accidental deaths
suspected to involve sharks are on file in the racords
of the Fire Rescue Sguad, County of Hawaii,

At Hapuna Beach, on April 7, 1963, -F.F.C. Roy
Fometani drowned while picking opihi at the
south end of Hapuna Beach., ©On April B, 1963,
the Fire Rescue Sguad found parts of the
victim's intestines and shreds of his clothing.
On April B, 1963, a larga shark swam to the
exact spot where the man’s intestine was found,
then left and headed south,

At Kapulehu, located 18 miles south of Kawaihae,
on August &6, 1966, a small airplane crashad in
the evening on this date, The three peopnle
aboard were Danjiel Gardner, Kalani Aldrick, and
Mrs, Hilda Captain, On Bugust 7, 1966, the Fire
Rescue Sguad located the site of the crash, The

Ly
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airplane was found approximately 600 fest

from the shore and in 10 to 12 fathoms of

water. No bodies were found, However, tora
shirts, torn trousers, a torn sweater, and a
1itter of other rags and othear items of clothing
were Iound., Two large Tiger Sharks weare ssen in
the exact area of the plane c¢rash.

To substantiate the reports of sightings, quotations -
have been extracted from reports compiled by Dr, John
Hendrickson, Director of Ceceanic Institute, and

Dr. Albert Tester, Professor of Zoology and Principal
Investigator of the present Cooperative Shark Rezsearch
and Control Program, Dr. Hendrickson as consultans to
the State program has prepared a report entitled
"Study of Shark Behavior and Biology, Summary of
Activities and Results," January, 1967 - March, 1968,
Hendrickson stated, "We now have good evidence for a
breeding season' of the smaller Sandbar shark,
Carcharhinus milbarti, and as we gather more data
from the Kawaihae area, the suspicion grows that
there may be a migration of breeding adulits into

that area in September-October of each year, "
Hendrickson alsc wrote, "Tiger Sharks exist in much -
lower concentration, are less restricted to local
home ranges than Sandbar Sharks, and wander in ran-
Comly from the open sea in a way that Sandbar Sharks
do not. While Tiger Sharks are general gcavangers
and carrion eaters (with a demcnstrable liking for

~mamalian food), they alsg appsar to be important

predators on other, smaller sharks, Fully one-fifth
of the Tiger Sharks examined for stomach contents so
far in this program have contained remnants of othar
sharks, mostly Sandbar Sharks." Hendrickson con-—
cluded, "While admittedly there is not yet sufiicient
evidence to justify real conclusions, what information
we have suggestithat there is a definite predator-prey
relatienship between Tiger Sharks and Sandbar Bharks,
and the density of one gpecies in an area is dependent
2L least in part upon the density of the other,
wandering Tiger Sharks mav be more inclined to take

up residence in an area i it has an abundancs of
Sandbar Sharks as potential food supnly.” (Under—
lining by suthor of this project proposal.) Hendricksan
pointed out that the Kawaihae waters ", __ hava gignifi-
cant resident populations of Galapagos Sharks which wa
sra not getting with present fishing methods "
Hendrickscon's report further stated, "In the same

vein, we cannot forget the three Grast White Sharkss
(one of the most—feared species) which was taken at
beginning of our program:; we are anxious to bagin




fishing tests using live, =zmall sharks as bait,
Published information and our evidence from stomzach
examinations indicate that both Great Whiteszs and
Tiger SBharks are important predators upon other,
smallar sharks: while the Tiger Sharks ars also
carrion eaters and catchable with present mechods,

we could be missing Great Wnites which A BIGEGHE.

Dr, Albert Tester, in the Annual Report, 1967-58,
"Cooperative Shark Research and Control Program,"
tated, "Nursery grounds for the young Scalloped
Hammerhead Sharks are in shallow water (2 to 5
fathoms; 12 to 13 feet.)}" Dr, Testerls findin
therefore verifies the fishermenls slghting of the
Hammerhead Shark in the Hilo Bay,

In September, 1968, an additional research program

5. Shark "caton® was begun for the Mauna Kea Beach Hotel, Taring a -
in the Mauna Miineweek period, the permsnant fiszhing line caught
Kea Beach a2 total of 21 sharks, 14 of which ware Tiger Sharks,
PrajeckEscuL s Five of the Tiger Sharks measured ovar 12 fest long,
S1x were Sandbar Bharks and one was a Black Tipped
Shark,
Can Shark It is my experience and opinion, and those of others
Abundance involved in a shark program, that shark abundance
be controclled,.. can be controlled, It can further be stated that
: the dagree and methods of intensive control measures
will directly ascertain control effectiveness and
security, Shark Control does not guarantee = “ghark
vacuum'~a complete and constant depletien of sharks
from the bay areas. Shark Control doss not guarantes
& "seal-proof immunity" from future shark incidents
and fatalities,
Shark Control does offer a system that will “fish
l. Shark Control out" areas so that the shark population will bea con—
insures trolled and this in turn, will provide greater
1= arhibag B e SR security to the hundreds and thousands of locsl
residents and tourists who harvest food from the
sea, and who bathe, swim, and surf in the bay areas. |
The necessity for Shark Control easily compounds
2. SBhark Control its urgency and importance as the waters of Hilg,

is neceasary.., Kawaihae, and Kona are more fragquently sought out
by the growing numbers of locsl residents and
visiting tourists,
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II. THE PROPOSED PROJECT: DESCRIPTION, METHOD,
END SCOPE

Thig Program is Primarily a Control Svstem

This shark program proposed for the County of Hawali is planned
and will be coparated with one primary cbjective in view--COLTRCOL,
Although research is also indicated, this pﬂ&SE of tha program
will be incidental to that of control. Therefore, the systen
geared to CONTROL will utilize tha skills and knowladge of the
profesgional fishermen, It iz the axp rienced line and net
figharmen who know the business of fishing and they only can
best "fish out"” the areas. Som= prugrams of £ish research and
control have directed the personnel of research to dsatermine
“fishing matters” and this has resulted in multipla problans
that have freguently terminated in costly adjustments of time
and replacemant of equipment,

It would be advisable for the evaluators of this project proposal
to consider CONTROL z= the most focal need, This is not intended
to minimize the need and merits of a system of RESEARCH., In view
of the information that can be recorded and the findings that can
be concludad, RESEARCH will utilize the academic faculties and
mastariaes of tha scisntist who will serve in tha capacity of a
coasultant to the total program.

The Control System will Rely Upon Two Methods of Fishing

Tha fishing methods will be geared to the behavior and movemant
of the shark, BREessarch evidence polnts ocut two general migratory
patterns of sharks into the bay areas., Firstly, there zre the
gharks that wander into the bay arsa from the cpen ocean in
gzarch of food. BSecondly, thera are the “schoola" of sharks

that breed or nurse in tha shallow waters of the bay areas,

The syestem of fishing for control will be planned and oparated
o catch the wandering shark and the ares-resident of the
"communl ty" shark.

b ,
The control system will fish out areas by Line Fishing and Net
Fishing., As research evidence is scmetimes in conflict with
the productive evidence of a figherman®s catch, one cannot
identify and limit the "habitat depths" of the shark to concise
ftathoms, Therefore, the control rances of depths will be from
2 fathoms to 30 fathoms, with the greatest concentration placead
on B fathcms to 10 fathoms,

Line Fishing will ba Permanent Lines anc Daily Linas

Tha shark lines for Line Fisghing will be designed aspacially

for the specdifsavion requiremznts ol g3dn. of The thites ceneral
arsas —~ Hile, Xawalhae, and Kurm“ These long shark lines will
be of two g“_,i:uiar typezsa, One tyoa will ba tha Permanent lines
and the other typa will be the Dailly Lines,




The Permanent Lines will be sat and anchored by 50 pound
anchors, These lines will be flecating at approximately &
feet balow the surface, These Permanent Lines will secure
coverage for the.duration of the time period set aslde for
working the specified arss, Thesa lines will wary in }Eng:h,
depending upon the natural forces and factors prasant in the
specified area, The length of these lines will have Lauim &Y
to 20 hooks. These hooks will vary in design and size, FHooks
spacification call for number 14 and custom designed black-
smith hooks ranging £rom 6 inches to 12 inches in helght.

The Dailv Lines will be set esach evening and haulad cut the
next morning, Information ralating to length and hooks is

simiiar to the specifications ag mentioned under Permanenc

Lines,

Net Fishing Will Catch the Stray and Surround the School,

Custom~designed nets that measure 18 feet deep to 30 feet deep,
gnd approximately 3,000 feet in length with & mesh of 12 inch
sye will be used to surrcund and haul the schocls of sharks,

This net will be used to surrcund the schools during the breeding
season. This net will also be laid at night, periodicaliy, o
catch the stray sharks that may have escaped the hooks cn the
Permanant Lines and the Daily Lines, Nat fishing can only ke
dona in the areas where the bottom terrain is sandy.

Bait Preferences Include Certain Types of Fighes.

Tn the three month Line Fishing program specifically for Mauna
Kea Beach Hotel, a controlled study of "Bait Preferances" was
ineluded., The results as determined by “catch guantity" have M
shown certain fishes—Kalg,(Puall; and Palanij—as the preferred
hait, Other bait samples sufh @& the aku, chicken, squid, pig,
and cat were used. In conjunction with tThis present proposal,
it is recommended that this phase of research ba continusd,

The Fizhing Circuit will Rotate Eetween Hilog, Kawaihae and Fona.
L0 24 1T A moLace SCTLWaR il _Dona

The fishing circuit will divide the 20-day work month between
the three general centrol areas of Hile, Xawaihae and Kona,

For purpcszes of general understanding, it may be ststed that
the assignment of the number of days specified for each parti-
cular area may ba that of 6 days in Hile, 7 days in Kawaihae,
and 7 days in Fona,

However, in the practical operaticn of the fisghing clrcult,

this work-day allowance per control area cannot be as sbsolute
and sinding. The fishing cireuit must Ielt n flexibla =& that
concantrated fishing davs iz any one of the Three arazs will ba
Getarmined by the copditions of waathar, the alundance of sharks,
+ma czascns of breeding and nursing, and a number of other con-
tributing variables,

o



The professiotnal fisherman can bast plan the work chart to
axpeﬁiently adjust to the onditions that prevail. In soma
programs of research and centreol, the research team has
directed this "fishing circuit® and this has often proven

disastrous,

The Research Byvstem will Involve Yhe Drantiszl Fichoyman

antd the Pure Scientist,

The professional fisherman with his life-time and first-hand
experience of catching fish does show remarksble acuity in
this, his "natural' environment, He iz at home at sea, Ha
expartly handles gharks of all lengths and in all circumstzncas
with ease, sKill and mastery,

In this proposal; I recommend that the fif’rshermanJ a logical
rescurce, be instructed and trained by the scientist to compile
the data and keep the Shark Fishing Log {See a sample sheat aof
2 Shark Fishing Log, Page BA.)

“he scientist will owversee this operation, he will analyze and
interpret data, and compile an annual report, This annual
report will be made available to 21l interested persons, The
Project Director will alsc be expected to contributa +o this
annual report,

Lt might be anticipated that the University of Hawail may wish

| to allow some of their students to participate in scme chases

of this program, AL ocur convanience, we would be pleassd to
extend this opportunity for observation to certain studsnis
ana faculty menbers, provided certain provisions ba met,
These, may be discusased in greater datail at a later data,
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IIT. SCHEDULE gp WORK OPERATTONS

arring alal conditions thag May prevail +q force a dep§rfu;e
rom the established order of Tishing, it can be ﬂtﬂtﬂnh;?az
generalliy", +ha following work detais will he SChedulos i,

-

the Eilg, Xawaihae, ang fona araas.

o

1. The Farmanent Lines will ba set gn the fipss morning and
Will be Haulaea OUT on the Jasgs day of tha “Tishingn waak,
Thase linasg Will be set in fathems GE distrihutivﬁ depths_
These lines will be baited ang checked every morning,

<. The Daiiy Lines will he S2t daily, in Ehe SVening, and wiil
P2 hauled gut the next Morning, fThesa lines wiji bz zet in
fathoms of distributive ﬂ&pths, fanging freom o to 30 fathons,

3. The Nets, Medsuring appruximataly 3,000 faat in length and
18 faat deep to 3p feet deep, will he 13id from shore tg
S22, on at least g dayvs pepr Tonth, This Net Fishin will

fost feazihle and productive hathod, Tha net will Surround
the "schogigh and capture the shark Communitias of adultg...
male, female——ang Young, -

In this particula: het CReration. twe tasic Strategie Btenz
are imparatjye to the Measurement oF Productive SBuccagg,

The firg: necessary Etap isg defined 85 Sight ang Definement.
~ha Yschaaiw MUST be zighted and identifiag and the Joo lity

anET ha ;inupcinted, The seecong Neceszary Step is the
BRpsE g Doth of thesa Siaps, it w17 ba NeCessary £4
Y81y L=an $ha directives and diracticns Or & skilleq individual
who wii] Tly overhaad ian an dirplane, £1r servies is S8saential
o this net OPeration for clesr and dirace Visibility jg
imMportant +q the Etrategic bluasprintg of ordar, SYstem, pre.
ductiﬂn, and Salaty,




