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ABSTRACT

The catch statist.ies of t.he Hawaiian skipjack fishery a.nd its asso­
ciated live-bait. fishery for t,he period 1900 t,hrough 1953 are brought
t.oget,her from all available records. .

The various facet.s of the live-bait. fishery, t.he only import.ant. one
in t.he cent.ral Pacific, t.he met,hods of data collection for t.he skip­
jack and live-bait. fisheries, and the completeness and accUJ'acy of
the catch records, are analyzed. Skipjaek records ill t.erms of weight.
caugh 1. were nearly complete for 1945 t.hrough 195:3, as an estimated
94 percent of t.he cat.ch was reported compared wit.h an est.imate of
only t.wo-thirds t.o three-fourths of the catch in earlier records. The
bait.-catch records for 1946 t.hrough 1953 were approximately 75
percent complet.e.

A descript.ion of t.he 1953 fishing fleet. and t.he essent.ial specifica­
tions of t,he sampans in t.he Territory of Hawaii, information whieh
may be useful in evaluat,ing fut.ure changes in catch per unit of
effort., are presented.
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ANALYSIS OF CATCH STATISTICS OF THE HAWAIIAN SKIPJACK
FISHERY

By DANIEL T. YAMASHITA, Fishery Research Biologist

BUREAU OF COMMERCIAL FISHERIES

Market Cannery I AwrsileYear Total pricel
, . lBIldinlls pound

I.andings Price Landings PrjeP

TABI.E 1.-Weight and lla/lle of Hawaiian skipjack (Kat­
8uwonus pp.lamis) landed hefore and dllring ea-rly period
of World ,"Var 11

[Landings: in thousands 01 pounds; prleP: per pound]

$0.100
.041
.052
.01111
.042

.058

.034

.Oa2

.044

.038

.030

.039

.041

.041

.039

.040

.278

422
i61

4,425
3.338
6. 23i
Il, 123
3,11\2
5. 0111
i,924
4,8i3
5,663
2.001

12, i8i
9. i22
8,605

13,420
3.652

10

important industries of Hawaii, with most of the
fish now being canned. The present Honolulu
cannery was est.ablished in 1917 and incorporated
in 1922 as the Hawaiian Tuna Packers, Lt.d. The
Nawiliwili Canning Co., lA,d., began operat.ion in
1951 at. Nawiliwili, Kauai, but the cannery closed
in 1954. At. present, the Honolulu cannery and
the fresh market are able to ut.ilize all of t,he skip­
jack landed, which annually amount.s t.o about 50
to 70 percent by weight of the total fish taken in
the Territ.ory.

The available statistics on these landings are
presented in figure 1 and t.ables 1 and 2. These
data show landings of less t.han a million pounds
in 1900 and 1903, an annual average of about 5
million pounds from 1928 t.o 1936, and a pre­
World War U peak of more t.han 13 million pounds
in 1940. After t.he war t.he landings built. up, with
minor interruptions, from a low of less than a
million pounds in 1944 to a peak of 12.9 million
pounds in 1951, which was followed by a pOOl'
cat.ch in 1952 and another good year in 1953.

1900 . 422 $0.100 . .
1903_.______ 16l .041 . ._ .. __ . __ .. .
1928 ' .. __ .__ 2.878 .069 1.54i $0.020
1929 ' .. __ .__ 2,9ll4 . Oil 3i4 .026
1930 , .__ 3.918 .053 2,319 .023
1931' . . __ . . ... .. __
1932 ' __ ._ ... . .. __ . . ._. _. __ • __
1933' .__ 2,892 .046 2,t\f\9 .020
1934 ' __ ._ 2,982 .041 4,942 .023
Illa5 '. . 4,8i3 .044 __ . . --- __
1936'. __ • __ • 4,6i4 .fla8 '989 '.03i
11136' ----------. --------. 2,Oil I . 036 1
193i __ .. 4U3 .053 12,384 .038
1938._______ 494 .054 9,228 .040
1939 , 40i .058 8,198 .040

lEt:::::: ~:A,~ :_~~~_ . :~~~~.I----:-~;g-1
-'--------'----

THE SKIPJACK FISHERY

The skipjack or aku, Ka#s·u.1vonus pelamis
(Linnaeus), is widely distribut.ed over t.he world,
occurring in most. tropical and subtropical seas.
I t supports the largest fishery in Hawaii, both in
weight and value of fish taken. The Pacific
Oceanic Fishery .I nvestigations (POFI) of the
United States Fish and Wildlife Service has stud­
ied the Hawaiian fishery and the general biology
of the skipjack in this region as a part of it,s gen­
eral progl'om of resem"eh on t.he t.una resources of
the central Pacific.

This report presents and analyzes t,he available
catch statistics for t,he Hawaiian skipjack fishery
and associated live-bait. fishery for the period
1900-195~~. It indudes historical data necessary
to an int,el'pretat,ion of the statistics, and also
provides a descript,ion of. t.he 1953 fishing fleet,
which may be helpful ill evaluating fut.ure changes
in catch per unit of efl'Ol't.. It supplements a pre­
vious repOl"t by .June (1951), in which he deseribed
the met.hods used in the skipjack fishery.

The basic statistics used in this report, unless
ot,herwise stated, have been collected by the
Hawaiian Division of Fish and Game, anel some
have been published in the form of biennial re­
ports and monthly cat.ch reports. The collection
of such data is done routinely for fish of all
species caught, in Hawaiian waters.

r am particularly indebted t.o Vernon E. Brock,
Director of the Hawaiian Division of Fish and
Game, for making t.he catch records available for
t.his analysis, and to Yoshio Yamaguchi and
Tamot.su Shimizu for their generous help wit.h
t.his st.udy.

. From a modest 'beginning, when the fish were
dried or sold on the fresh mltrket, the Hawaiian
'skipjack fishery has developed into onc of the

NOTE.-Approved lor JllIhlication April 4. l115i. Fisher)' Bulletin 134.

, Fiscal year ~ndlng June 30.
'January to June 1936.
, July to Dccemher 1936.
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TABLE 2.-Wef~ht and valm of Hawaiian skipjack (Katsuwonus pelamis) landed March 1944 to December 1953

[Based on catch records or thp Hawaiian Division or Fish and Game]

Yesr January February March AprU May June July

35,882
$0.273

532,071
$0.253

76, 751
$0.258

135,327
$0.270

41,668 68, 914 132, 524
$0.293 $0.278 $0.242

84,747 99,384 160,199
$0.251 $0.251 $0.262

lOll, 119 245,018 612, 493
$0. 276 $0.274 $0.262

232,612 267,894 316,017
$0.272 $0.256 $0.226

236,562 344,552 568,140
$0.194 $0.187 $0.192

233,327 335, 862 534,758
(238, 972) (348, (32) (573, 879)

120,615 235,465 1,016, 826
$0.309 $0.304 $0.138

121,717 236. 392 1,020,457

186,494 399,497 579,600
$0.228 $0.190 $0.152

187,740 400,973 581,851

94,178 525. 796 2, 287, 977
$0.379 $0.182 $0.132
97,094 529,374 2, 295,651

55, 721 384, 925 573, ll65
$0.352 $0.186 $0.165
55,867 387,141 577,992

1944:Pounds sold._ . . _
Prlce/pound . ~ ! _

1945:Pounds sold . _.___ 71,065 74,278
Prlce/pound_ _____ __ ____ ___ ___ __ ______ $0.272 $0. 2m

1946:Pounds sold .. __ 206.1162 249, 643 981,592 743, 267
Prlce/pound • • __ __ __ _______ $0.240 $0.275 $0.157 $0.154

1947: .
Pounds sold___ ____ __ _ ____ _____ ___ _ ___ 441,911 163, 975 620. 835 I, lOll, 642
Prlce/pound_ __ __ _____ __ ______ _____ ___ ___ $0. 205 $0. 263 $0.146 $0.139

1948: I
Pounds sold - _- -- -_. __ ___ 672, 053 439,680 1.136. 811 2, 034, 804
Prlce/pound____ __ ___ ___ __ ___ ___ __ ____ $0.172 $0. 168 $(1.155 $0.145

PoundscaughL . . --.----- {(=~~) (~:~) (l,~=) ~:~_~

1949:Pounds sold__ • . _. . ___ ___ _ 68, 413 116,327 2, 255, 535 1,690,1ll!O
Prlce/pound __ • ____ _ ______ ___ _ _____ ___ $0. 319 $0.261 $0. 119 $0.124
Pounds caught. . ___ _ _ ____ __ 68, 683 116, lI26 2, 260;284 1,696,565

1950:Pounds sold . ___ _ ___ _____ ____ _ 154.562 141,213 982,714 1,942,838
Prlce/pound . • ___ _____ $0.211 $0.204 $0.140 $0.126
Pounds caught . ____ 157,066 141,932 985, 410 1,948, 585

1951: •Pounds sold ,_. ._ ___ __ _ 87,123 86, 382 2, 577, 022 2,312, 616
Price/pound ._. • . ___ _ ___ _ $0.238 $0.238 $0.128 $0.127
Pounds caught , ._. . __ ___ ___ ____ 87.489 87,583 2,584,710 2,323,489

1952:Pounds sold • _ __ __ ___ 28, 771 89,606 814,238 1,649,956
Prlce/pound . • . $0.276 $0.273 $0.141 $0_133
Pounds l'8ught . _. • __ _ 29,054 89.958 818, 345 1.654,397

1953: _
Poundssold ._________________________ 1115.193 203,3J3 575,884 862,125 1,236.649 2,237,334 1,507,242
Price/pound : . _ $0.248 $0.204 $0.148 $0.134 $0.128 $0.125 $0.125
Poundscaught . 200,197 204,139 576,345 863,700 1,239,585 2,241,430 1,509,773

1----11--------------------------
Weighted aVl'l'81le price/pound__________________________________ $0.211 $0.224 $0.226 $0.196 $0.160 $0.136 $0.137

Year August 8eptpmber October
Weighted

November Dpcember Total catch average
price/pound

734,012 _. _
____________ $0.259

3,907,302 _
_______ .____ 0.264

5,630.251 _
____________ 0.187

5,591,536 _
___ . ._ 0.174

62, 359
$0.278

460,lIll6
$0.179

227,258
$0.264

116,844
$0.326

400,981
$0.237

465,272
$0. 178

33,921
$0.231

436, 738
$0.255

373,019
$0.160

123,744
$0.259

662,358
$0.253

655,367
$0.141

507,044
$0. 145

589,146
$0.147

99,016
$0.254

663,842
$0.275

511.233
$0.254

760,035
$0.282

634,219
$0. 146

720,829
$0.136

1944:Pounds sold_. • • • • _
Prlce/pound • _

1945: .Pounds sold . - _
Price/pound .. c _

1946:Pounds sold . • __ • _
Prlce/pound . . __ - - - • _- - _

1947:Pounds sold . . __ • • ._
Prlce/pound • • . _

1948: I .
Pounds sold • . •• 1,290,683 878. 024 422,843 234.227 78, 552 8.336,951 -_. ._
Prlce/pound . ; . .. ._ $0.144 $0.152 $0.175 $0.225 $0.253 0.162

PoundscaughL • • __ . ----.-- C:~~~. ~~:~ ~~~~ ~:~ ~~~_ (t~=h ::::::::::::
1949:

Pounds sold ._. • _.. 00 2, 421, 441 1,035,291 490,509 255, 122 15i,605 9,864,009 - - - --_

~~~S~::ghi::::::::::::::::::::::::::::::::::::::::::::::::::::: 2,4::~~ 1,0:m 4~U~ JJ:~ 1~m--9:894:686- ~~~~~
1950:Pounds sold .. . _ ____ 1,801,779 1,174,012 1,020,678 706, 048 391,867 9.481,302 __

ra~~:udglii.~:::::::::::::::::::::::::::::::::::::::::::::::::::: 1,r:l: 1,1~~ 1.C:~ 7::~~ ars:~~ --ii:sii:42i- ~~~~~
1951: ,

Poundssold . 2,672,960 1.384,488 410,181 247,062 188,489 12,874,274 - _
Prlce/pound . . ____ $0.125 $0. 117 $0.136 $0.164 $0.189 ___ _____ O. 134
Poundscaught . 2,683,270 1.387,647 411.595 248,094 190.313 12,926.309 - _

1952:Poundssold . 1,751,162 983,537 574,324 109,792 248,022 7.264.019 _

~~::t'::ghi:::::::::::::::::::::::~::::::::~::~::::::::~:::::::: 1.7:~~ JU~ 5~:~ IrJ:~ ~~~ --7::i9i:ssi- ~~~~~
1953:

Pounds sold . . 2,138. 806 1,278, 507 1,196, 400 217,364 381.830 12.030,537 -_- - - - -_
Prlce/pound___ ________ ___ ____ __ _______ __ ______ __ __ ___ __ $0.123 $0. 129 $0.132 $0.161 $0.144 _____ ____ O. 132
Pounds caught. . _ ____ __ ____ 2,142,181 1.281,278 1.199.164 218,077 383,537 12,059,406 _

1----1----------------------
Weighted average price/pound . __ $0.138 $0.145 $0.157 $0.190 $0.194 .___ 0.154

I Summarizpd late reports ror pounds caught not available for January
through June 1948. Adjusted catches, in parentheses, based on weight sold;
future rerPreIlces to to~l catches ror 1948 will bP based on thesp ligures.

• Published monthly catch statistics changed rrom pounds sold to pounds
caught In November 1951.
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FIGURE I.-Aunual Hawaiian skipjack catch (weight sold) and price per pound for all available years, 1900-1953. The
data for 1928-36 are by fiscal years (July to June); data for 1937-53 are by calendar years.

The number of boats (sampans) engaged in the
local fishery has varied only slightly in recent years.
There were 26 boats actively fishing for skipjack in
1953 as compared with 32 in 1948 (June 1951).
This apparent decrease during the 5-year period
may have resulted from a change in t.he int.erpre,ta­
t.ion of what constitutes a skipjack vessel. Many
of the smaller craft that fish for skipjack on a
part-time basis may not have been induded in the
1953 records. Between 1948 and 19'53 only 2
new sampans joined the fleet, but 2 of the older
boats (not included in the total count) were
wrecked and lost during 1953.

The size and design of the sampans are essen­
tially as described by June (1951). The boats
range from 58.3 to 80.5 feet in registered length
and generally are of wooden construction--only
two have steel hulls. All are equipped with diesel
engines and are driven by a single screw. A major
change in recent years has been the replacement of
some of the older engines with new high-speed
engines rated up to 450 horsepower. As fishing is
usually done close to port and the catch is landed
within a few hours of capture, the sampans do

not have mechanical refrigeration systems but
some carry ice. The basic specifications and dis­
tribution, by islands, of the 26 full-time skipjack
boats operating in 1953 are given in appendix
table I, page 272.

The usual sequence of ope,rations of a Hawaiian
skipjack sampan is to catch ba.it on 1 or more days,
depart for the fishing grounds early in the morning,
fish, then return to port and unload t~e catch that
night. If sufficient bait remains, the boat may
depart the next day for t,he fishing grounds; if not,
the operational sequence is repeated.

CATCH STATISTICS

Methods of Collection

The systematic collection of fishery statistics in
Hawaii has evolved from occasional surveys
through a stage of regular but relatively incomplete
coverage to the present system, which endeavors
to record the complete commercial production in
the Territory.

The first statistics on the Hawaiian fishery, for
1900 and 1903, were believed to be complete by
Cobb (1902, 1905), who collected them. In 1925,
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the legislature enacted a law requiring catch reports
of fish dealers in the ports of Honolulu and Hilo.
These reports, estimated to be two-thirds to three­
fourths complete (Hawaii Commissioners of Agri­
culture and Forestry, 1946), were used in the
compiling of the 1928 to 1942 catch records. It
is probable that even after this legislation the
reporting of catch data was still somewhat erratic,
and that in the late 1920's and early 1930's the
portion of the total catch reported may have been
even smaller than this estimate.

In 1945 the 1925 law was amended to require
eatch reports from all fish dealers in the Territory;
furthermore, a new law enacted in the same year
required all owners or agents of licensed fishing
craft to report their catches. Although this
amendment was not passed until 1945, fish catch
statistics from the major islands have been avail­
able since 1943. However, the eatches for the
period January 1943 through February 1944 were
reported only in terms of the combined weight of
all species landed.

The skipjack-catch report form has gone through
a number of revisions sinee its introduction in
March 1944. The initial form applied to all types
of fishing on a monthly basis, whereas the present
form provides for detailed information on individ­
ual fishing trips and is issued for skipjack reporting
only (see appendi.'i: figs. 1-5, pp. 273-277). The
cat,ch statist,ics were compiled manually until 1947,
when the punch-card met,hod using IBM machines
was introduced. This change has resulted in the
preparation of more complete skipjack stat,istics
since 1948.

In addition to the regular catch reports, inter­
views on 2 or 3 days a week with captains of the
sampans were started in July 1949 (see appendix
fig. 6, for a sample of the interview form). These
interviews have been continued, during the sum­
mer months primarily, in order to obtain a better
estimate of the catch per unit of effort of both
skipjack and bait. The system was further modi­
fied in June 1953 by placing interview sheets on
boats with the more cooperative captains who
agreed to fill them in routinely. These sheets are
collected and checked for additional information.

Completeness and Accuracy

It is appa,rent from the review of collection
methods that the statistics for the Hawaiian sk!p­
jack fishery have been collected in a variety of

ways and with varying degrees of completeness
and accuracy. An evaluation of the more recent
catch statistics requires consideration both of the
routine followed in the fishery (p. 255) and of the
methods by which the statistics are reported.

The skipjack are sold to the cannery on a weight
basis, and it is the responsibility of the fishermen
or their agents to report the exact weight sold
and the price received, togcther with an estimate of
the total weight and number of skipjack caught..
The total weight caught must be estimated, since
the fish used for home consumption are usually
not weighed, nor are those fish weighed that spoiled
before t.hey reached the cannery. As the amount
caught totals only about 1 percent more than the
weight sold, errors in the estimate of total weight
are relatively unimportant. The number of fish
caught is calculated from an est,imate of the averaj?;e
weight of the fish and the total weight of thf'
eateh. These reports a,re required of all persons
possessing commerdal fishing licenses; however,
reports are requil'ed only for produetive trips.

An irnportant source of error in the catch sta­
tistics results from the occasional failure of fisher­
men to report their catches. An estimate of the
unreported catches has been derived from a com­
parison of interview records and catch report,s
for 1952. The unproductive trips, whieh are
often reported in the interview records but are not
inc.ludcd in the cateh reports, haye been omitted
from this analysis.

To evaluate the aecuracy of the, skipjack ea,tell
records, the extent of agreement bet,ween the
interview records and the catch reports was de­
termined by comparing t,he dat,es and sizes of
skipjack catches and the dates nnd sizes of t,he
bait-fish catehes in eaeh. The localities of cateh
for skipjack and bait were occasionnlly used as
criteria of agreement. Bait-catch localities were
usually in agreement in the two sets of reports,
but, oftentimes discrepancies arose in tho report­
ing of the localities of skipjack catches (see p. 258).
Based on the extent of agreement between t.hem,
the int,erview and t.he cat,ch records were classified
into five categories.

The first cat.egory is t.hat in which nn interview
record mat.ehes a catc.h report. for a given catch.
An int,el'view rec.ord was considered t.o match a
catc.h report when (1) t.he date of catch I1S deter­
mined by interview was not more t.han ~ days
before the reported date of landing; (2) t.he bait,
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catch given in the interview was made on the
same day, in the same locality, and in about the
same quantity as in the catch report; and (3)
the estimated catch in the interview was within 75
percent of the reported cat,ell.

The second category, in which more than 1 day's
catch as determined by interviews is included in a
single catch report, occurred occasionally when
skipjack were caught on successive days without
rebaiting. Reports falling in this category were
recognized by (1) agreement in size and location of
bait catch; (2) agreeme'nt (within 75 percent)
be;tween the sum of two or more consecutive in­
t,erview estimates of skipjack catches and t,he
t,otal in the catch report; and (3) correspondence
in date (within 2 days) between the last interview
a;nd the catch report.

The third eategory, in whieh catehes listed in
catch reports are much higher than those list,ed
in the interview records, oecurred in a few in­
stances. Such eatehes were regarded as suspi­
ciously high if the catches from individual trips
of other boat,s opemting during the same period
of t.ime were known to bC' small. In these in­
stances it is believed that the eatches shown on the
interview records were combined int.o one· eat.eh
report with other cat,ches not eovered by inter­
views. The part of the eateh probably correspond­
ing to that, estimated in the interview was cal­
eulated by applying the !'atio of weighed to esti­
mated eatch for the appropriate month (table
3. col. 8).

The fourth category includes interview records
that were definitely not included in the catch
reports. They were reeognized when a eheek
of all catch reports precluded the possibility of
placing them in anyone of the first three cate­
gorles.

The fifth category includes the few instanees in
which the catch reported is not within 7,5 percent
of the estimated eateh from interviews and there
is no evidence that would permit, classifying the
eatch reports as category 3. Only 2.8 percent
of the reports feU in this eategory, and these
interview and catch records were eliminated from
further consideration. Categories 3 and 5 were
differentiated by determining whether the catch
reports could have ineluded catches not covered
by the interview records. If there was any
possibility, judging by the available rec,ords, of
additional catches huving been included in the
catch report" the reports were placed in ea.tegory
3.

From the comparison of catch reports and inter­
view records the percentage of trips and the
percentage of catch reported have been estimated
for these different categories and al'e summurized
in table 3. The trips fOl' whieh there were
interviews, exclusive of unproductive trips and
those faUing in eategOl'y 5, have been listed in
column 1. Column 2 lists the ca.t,ches reported
separately (category 1"), 11,nd column 3 the eatches
reported in combined form (categories 2 and 3).
Column 4 shows the peI·('.entage of trips reported

TABLE a.-Com.parison of interview records and catch reports for the Hawai·ian ski7ljack (Katsuwonus pel ami;;) fishPl"y, 195:i!

Trips Cuteh (in pounds)

1 2 3 4 I ,~ R 7 8 ~ 10 11 I 12

Month Numbpr Catch Catehre- PprCPllt I PprCl'lIt Esti- Weighed Ratio of Calch Cc~:~Vlu:f{1 Catch PerCl>lIt
of trips reports, porls, mt· of t.rips of aU materl cllteh weighed I shown on ~hown on of catch

inter- category egorics 2

''''''''''1 "'"
catch shown 011 estimated inter,'lew trips Inter- catch re- !"{"ported 3

"Iewed I I and 3 reported reported shown on catch re- catch recorrl!'i, \"if'wcct ' ports. cate-
inter\-iew (lort, cate- categorics gorie~, 1.2,
record, gory I 1,2,3, and ;i, and 4

category I 4

MI\y___________________ . 7 5 I) 71. t ~ 20,900 2t,.l~9 1.033 25,100 21\,928 21, 4~9 82.0June ___________________ . 26 22 0 8t.6 84. 6 9~, 200 10'\,179 I. 061 1111,400 1Il7.585 104,1;11 96.11
July .. __________________ 39 24 n 61. 5 76 9 !l.~. mo 10:i.!)22 I. OM l';fi,090 111:1,1.100 14';,086 89.U
August __ • _. _____ . ______ 50 36 II i2.0 9t.0 313,600 3~1. 674 1.020 409,400 420.044 403. 3.~t (1ft 0
September_________ . ____ 40 32 6 811.0 95.0 21.11. 720 219.585 I.OS9 238.8;11 2fiO.l~9 251, o.~O 96.5
October_ ....___________ .. 10 28 7 70.0 S7.5 76.8!i1) 81,,~26 1.061 99.450 1Il.~••~!6 92,654 87.8
NO"ember ______________ 7 4 2 .~7. 1 8.~. 7 9.000 10.873 I. 208 11,51.10 13,~92 12,379 ~9.1

--- ---e---
Total ____________ • _.. 209 151 32 ._-------- ... ---- --- S18.670 862,848 .--_.-- -- J. 040, 810 1,097,014 1,030,221 -.-.----- .
Average__... ________ --_. - ----- - . - --~ ---. 72.2 87.r, - -~. --. -- ----._---- I. 0.~4 1---·-------- .-.--.----- ·1----· -----.- 93.0----- --- -'1

-
I Exeluslve or unproductlve trips and entegory 5.
I Column 8Xcolumn 9.
3 Column IH-column 10.
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separately and column 5 the percentage of trips
reported both separately and in combined form.
On the average, 87.6 percent of the trips recorded
by interview were reported in the catch reports;
only 72.2 percent were reported as separate trips.

In order to estimate the total catch from the
reported catch, it was necessary first to establish
the relation between the fisherman's· estimate of
his catch and the true weight, of the catch (table
3, cols. 6. 7, and 8). The results show t,hat the
weighed catch averages 1.054 times the estimated
catch reported in the interview records since
the tendency of the fishermen is to underestimate
their catch. The tot,al catch est.imated by the
fishermen in all interviews (col. 9) has been multi­
plied by the monthly ratios (col. 8) to obtain a
computed total catch that should have been
reported for all trips covered by interviews (col.
10). Column 11 includes the total catch from
all catch reports that correspond to the inter­
views (col. 9). The percentage of cat,ch reported
(col. 12) averaged 93.9 percent of the probable
total catch. This value is somewhat higher t,han
that for percentage of trips reported (87.6 percent),
and suggests that the fishermen tended to over··
look the small catches in their catch reports.
lf it is assumed that the percentage by weight,
reported has been constant for the years 1945 to
1953, then the total annual catch may be esti­
mated as shown in table 4.

A peak catch of 13.7 million pounds was esti­
mated for 1951. If we assume that the prewar

. peak of 1940 was only three-fourths complete
and actually totaled 17.9 million pounds instead
of the reported 13.4 million, then the fishery
hos yet to attain the level of the prewar catches.

Another questionable aspect of the catch records
is related to the reporting of the localities in
which the catches were made. In the interviews
the location was given by distance and direction
from some reference point on land, and in the
catch reports the location was identified by an
area number as shown in fisheries chart No. 2
supplied by the Hawaiian Division of Fish and
Game (fig. 2). Although the method of reporting
differed between the interviews and the catch re­
ports, gross disagreements in catch localities were
readily detected by comparing corresponding re­
ports from the two sources.

With reference to the designated fishing locality,
interview records and catch reports were separated
into two groups: those showing agreement as to
catch localit,y and those not showing agreement as
to catch locality. The reports were considered in
agreement if there was general correspondence as
to location and distance of the catch from a refer­
ence point on land. In spite of rather liberal
treatment, the number in agreement was only
about 45 percent; in many cases the same catch
was reported from opposite ends of an island or
even from different islands. Thus, assuming that,
the true catch locality was given when the two
reports were in agreement, and that a fictitious
locality was given when there was disagreement
between the reports, less than one-half of all re­
ports show the true source of the catch. Hence,
any short-t,erm study (within a year) on the locali­
ties of skipjack catch should be made in terms of
general rather than specific areas if results are to
be of value. However, l'rrors in the comparison
of specific areas ovel' a period of years should be
less important. .

TAHI.E 4.-Reported and estimated annual skipjack catch,
1997-59

-------------------_..----,-------.----

I Reports assumed to be 75 percent complete lor years 1937-40 (Hawaii
Commissioners 01 AgrlC"Jture and Forestry. 1946) alld 93.9 percent eomplet.c
lor 1945-53. No adequate data available lor the war years, 1941-44.

, Based on weight sold, rrom Hawaiian Division or Fish and Game reeords.

Y~ar 1

1937_. . . _.
1938_. . . •. _
1939 •. _. c ._
1940 .. .. _
1945 . __ ... ." _
19f6. _.. .. _.. _.• .• •
1947_.• •_. •• ..
1948 . . . _
1949 . . . .' _
1950 .. .. . . _

_ 1951. • . _... _
1052 . _'" __ .. _.. .. .. .. _
1953 . _. . .. _

Reported
catch

(pounds) ,

12,787,261
9,722.150
8,604,768

13.420.333
3,907,302
5.630,251
5,591,536
8.336,951
9,864,009
9,481,302

12,874,274
7,264,019

12, 030, ....37

Estimated
catch (mil·

lions 01
Jlounds)

17.0
13.0
II. 5
li.9
4.6
ItO
6.0
8.9

10.5
10.1
13.7
7. i

12. R

Value and Weight of the Landings

The price received by fishermen fO!' skipjll.ck for
many years before World War II was about· 4
cents a pound, but it jumped to 28 eents when
landings were seriously curtailed by the war.
The increase in landings after the war was ac­
companied by a decrease in priee, which in 1949
leveled off at about 14 cents a pound (table 2).
This is an average of the price paid by the ca,nnel'y,
about 12 cents, and the higher prices received in
the fresh fish market, particularly in sell.sons of
low landings. The gross annual receipts to the
fishermen were about a million dollars or more from
1945 on and reached a peak of $1.7 million in 1951.
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From 1928 through 1936 the cateh totals were
summarized only by fiscal years, but, in subsequent

, years" they 'are'available for 'ealendarand fiscal
years. In some years the published reports do
not designate whether the fish went to the market
or to the cannery. In fiscal year 1936, the cannery
reported its purchases for the period January
through June 1936, but not for July through
Deeember 1935. The 1941 catch was low, partly
beca'use of the curtaifment of fishing resulting
from prewar naval maneuvers and wartime re­
strictions and partly because of the failure of some
of the boats to operate during the first 6 months
of the year owing to a controversy over the priee
of fish. None of these factors, were serious enough
to have distorted the general trend of increasing
landings during the period ending in 1940.

Because of a change in the method of collecting
data on the skipjaek fishery, the postwar lWorld
War II) catch stat,istics are much more complete
than the records from 1928 through 1942. Some
variations occur in the published figures, however,
because from March 1944 t.o October 1951 the
skipjack catch statisties were puhlished in terms
of weight sold, and in November 1951 this was
lo,hanged to weight caught. Table 2 provides a
comparison of the amount caught and the amount
sold for the years 1948 to 1953 itS eompiled from
both published and unpublished reeords of the
Hawaiian Division of Fish and Game.

These statistics show an upward t,rend in the
catch from 1944 to 1951, which appears to have
been due partly to a ehanging fleet and partly to
a change in relative abundanee or availability of
skipjack. There was a gradual increase in the
number of vessels in operation from 1944 until
the beginning of 1947, when ahout 26 vessels were
engaged in full-time skipjack fishing. Howev:er,
10 of these sampans did not fish during the first
6 mont.hs of 1947 because of a disagreement, over
prices, and thus the first full year of fishing was
1948. The number of vessels in the fleet has
remained nearly constant since the beginning of
1948.

Seasonal Variations in the Catch

The exploitation of skipjack in Hawaiian waters
is highly seasonal and the bulk of the cateh is
landed during the months of May, June, July,
August, and September' (table 2). The average
monthly landings reported for the years 1948 to
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FIGURE 3.-Average monthly skipjack catch, 1948-53,
based on records of the Hawaiian Division of Fish and
Game.

1953 are shown in figure :3. The reasons for this
large seasonal influx of skipjaek into the fishery
remain obseure, but food and spawning may
influenee the movement, into the fishery.

King and Hida (1954) found that slightly more
plankton, and consequently more tuna food,
OCClU'S in Hawaiian waters during the summer
than in winter. It does not appear plausible,
however, that a slight ehange in the food supply
could cause sueh a marked seasonal fluctuation
in the skipjack eatch.

On the other hand, fishes are known to under­
take long migrations in re8ponse to the spawning
urge. From an examinat,ion of skipjack ovaries
in different months of the year, Brock (1954)
found indieations "that the spawning period
probably extended from late February, March, or
April to t,he first part of September," coinc.idental
with the months of high skipjack landings. He'
also notieed thal, the fully ripe or spent, fish were
rarely found in the eat.ches, indicating that they
may be unavailable to the fishery when in this
condition, and he found evidence that individual
fish spawn repeatedly during one spawning season.

POFI investigations on larval tunas (Matsu­
moto 1958) support Brock's conclusion that ski.p-
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FInIiRE -t.-Skipjack catch by average ,wight and number
of fii;h taken and total c.atch, 1\)48-5:3, based on records
of the Hawaiian Division of Fish and Game.

jack spawn during" 'the summer. Matsumoto
found that in plankton samples obt.aiued in Au­
gust, during a cruise in Hawaiian wltters, 164 of
the 326 identified tuna larvae ~e.re skipjack.
The dominant size group was less than 6 mm. in
length, indicating that spawning could not have
been fttr off either in time or space.

Experiences of skipjack fishermen with spawn­
ing fish are also of int,erest. They have. observed
that "spawning schools," encountenid infrequently
during the height of the season, are never fished
successfully ltnd, hence, are abandoned for more
readily biting schools. The schools are considered
to be spawning because they are often seen in n
cloud of what is thought to be milt in the wnter.

If the seasollltl abundance of skipjack in t,he
Hawaiian fishery is attribut,ed to a spawning
migration, the notual biological or oceanographic
conditions causing this movement' are .not evident
at the prescnt time.

Size and Number of Fish in the Catch

The avemge weight and t,otal number of skip­
jack caught, (table 5) were computlld from t,he
ca.t.ch recol'(ls fOJ' each month f!'Om 1948 t,hrough
195:3. A compal'ison of the dat'lt for those yeal's
showed t,hat skipjitck were t,akcn in t.he greatest,
numbers and that the fish had t.he highest avernge
weights during t,he 2 best yeal's, 1951 nnd 195:3
(fig. 4). Tho vllriat,ion in number' of fish Innded
bet.weon the fair' year's of 1949 and 1950 nnd the
poor year of 1952 is relntivcly less thitn t,he
vfi.l'iation in the totnl weight of fish landed, sug­
gesting that skipjnck mllY hnve been equlJ,lly
abundant during tlllJse years nnd that, thc differ­
cnce in total catch WitS lnrgely due to differences
in the size of t,he fish.

The success of fishing, and with it the magnitude
of the total catch in weight, is controlled, other
things being equal, by a combination of two fac­
tors: t,he absolute numbers of fish available nnd
the size of the fish. The good catches of 1951
and 1953 were due t,o the presence of large llum­
bel'S of large fish, whereas the 1952 catch was poor
because the skipjack were both few and small.
A lesser abundance of fish may be compensated
for ,,,ithin limits by the. presence of lal'ger fish,
e. g" the third largest cat,ch in weight, for the
Yl:\ars under cOllsiderat,ion, was recorded ill 1949,
but tl~is year ranked last in the total number of
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TABLE 5.-N'!I1nber and at1erage weight of skipjack landings, by month and year, 1948-53

[From Hawaiian Division of Fish and Game records; weight in pounds]

1948 1949 1950 1951 1952 1953 Weighted a\'er-

Month
age-
-

Number Awrage Number Average Number Average Number Average Number Average Numher Average Number Weight
landed weight 18nded weight landed weight landed weight landed weight I:m(!<·d weight landed

----------------------------------
January ________ • ______ 166.384 10.226 10,562 6.503 27.344 5.744 11,916 7.342 4,233 6.863 14.902 13.434 24.372 9.024February ___________ . __ I 43, 851 10. 128 14, 121 8.259 21. 115 6.722 8,680 10.090 11.527 7.804 26.142 7.809 21,341 8.645March _________ • ______ I 56, 454 4.233 15.921 7.645 39,350 4.771 15.281 6.354 7.963 7_016 55,831 10.323 31.672 6.697Aprll. _________________ 178.705 4.422 36,446 6.486 53.179 7.540 61,879 8.555 58.782 6.586 105,278 8.204 66.174 7.014May _________________ ._ '84,295 6.808 93,758 10.884 SO. 757 7.205 160,625 14.292 82,230 7.029 128.414 9.653 112,570 9.982June___________________ '224,583 5.113 160.897 14.048 105.912 9.304 198, 916 12.994 101,230 8.084 157.238 14.255 157,348 10.5SOJuly___ . _______________ 199.897 10. 197 136, 194 12.457 117,832 16.537 360.622 6.443 224.538 7.368 100.580 7.922 183.362 9.085August________________ 130.029 9.972 225,793 10.747 159.610 11.309 232,177 11.557 269.325 6_528 190.823 11.226 197.458 10_ 028
September______ • ______ 128.336 6.8.~2 137.997 7.523 191.629 6.141 129.978 10.676 113,934 8.659 137,935 9.289 137,358 8.037October ____ . ___ • ______ 49.038 8.639 92.231 5.334 100,996 10.125 61.848 6.655 93,412 6.162 106, 384 11.272 85.595 8.185
~o\'ember_____________ 30.061 7.812 46,796 5.529 59,554 11.893 32.721 7.582 14.213 7.749 22.339 9.762 35.332 8.645December_____________ 10.922 7.231 23,246 6.819 51.543 7_667 22.411 8.492 25.560 9.728 50.247 7.633 30.590 7.912

--------------------------------------
Total num ber___ 1.102,555 . - _. ---- 993.962 -. --- - .- 1.008.821 -------- I. 297. 054 -----.-- 1.006,947 -------- 1.186. 113 -_. _. - - . I. 083.172 - .. ------------------------------------._----
Weighted aver·

age weight_____ ----- ---- 7_604 ---------. 9.955 ----- --.-- 9.428 .- ------ _. 9.966 -------.-- 7.242 -.-------- 10.167 ._---_. --- 9.107

I Caleulated from the adiusterl total cat.ch.

fish caught. Large catches in weight may also be
obtained when large numbers of small fish are
caught, however, the chances of a large catch iIi
weight are far greater under the former condition,
because the number of fish that can be caught
with a given effort, is somewhat independent of
size for fish averaging less than 20 pounds. One
report (Hawaii Commissioners of Agriculture and
Forestry, 1952) st.ates that the maximum effi­
ciency can be realized in live-bait fishing by work­
ing skipjack schools that. average between 15 to
20 pounds per fish. Fishing usually lasts 10 to
15 minutes for anyone school or for a single pass
at a school, hence a larger total weight can result
from a "small number-larger size" combination
t.han from a "large number-smaller size" combi­
nation.

Catch by Areas

The fishing of distant offshore grounds by the
local fishery is restrieted principally by the high
bait mortality, the limited range of t.he sampans,
and the laek of refrigeration for the catehes. Of
these three factors, live-bait mort.ality must be
considered of primary import.ance. A 100-percent
bait mortality even before reaching t.he fishing
grounds is not, an uncommon oceurrenee; eonse­
quently, much of t.he skipja.ck fishing is done dose
to t,he bait.ing areas.

The skipjack cat.ch by areas, as reported by the
fishermen for the years 1948 t.hrough 1953, was
compiled according to t.he seheme of area desig­
nat.ions used on fisheries eha.rt. No·. 2 of the Hawai-

ian Division of Fish and Game (fig. 2). The
analysis was made despite discrepancies in the
reports of localities of catch, as diseussed earlier,
for it was felt t.hat although t.here may be errors
in t.he comparison between the small individual
areas (20 square miles) within a year, the errors
should be negligible over a number of years and
between l.arger, combined q,reas.

The localities of capt.ure were divided into 3
major zones: Inshore, within 2 miles of land;
coastal, 2 t.o 20 miles; and offshore, beyond' 20
miles. The major portion of t.he eatch (about 75
percent) was caught in the coastal zone, as was
shown by Royce and Otsu (1955), and t,he remain­
ing 25 percent. of the catch came almost ent.irely .
from the offshore zone; the inshore zone contrib­
uted an insignificant amount to the total annual
catch (fig. 5).1

Examination of skipjack catches with respect
t.o dist.ance offshore shows t.hat., except for 1952,
catches from the coast.al zone remained fairly con­
stant for the years 1948 to 1953, and ranged from
5.3 million t.o 8 million pounds. Figure 5 suggests
t.hat. a total of 8 million pounds per year may be
the maximum catch that can be harvest.ed from
t.his zone with the present fishing intensit.y, as
implied by the successful years of 1951 and 1953
when 7.7 million and 8.0 million pounds were
eaught,. If this assumption is correct, any in-

I There are somc rliscrepancics in the figures hetwecn the total catch and
Ull' totals of the Um'o zones because 01 the I'Onnrling of! of t.he catches into
thousands of ponn<ts ,m,\ the omission 01 some eatehes from unidenUfio<1
areas.
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FIGURE 5.-Skipjack c·atch by zones and total catch from
all areas. -

crease in the total annual landings must come
from increased catches in the offshore zone.

In general, eatches from the offshore zone are
closely correlated with the catches from all areas
(fig. 5). In t,he record year of 1951, 40 percent
of t,he total eatch was taken in the more distant
zone and in 1953, 32 percent, whereas during other
years not more than 26 percent of the t,otal eateh
was taken there.

About 90 percent of the annual catch from the
offshore zone is obtained from nreas between Oahu
and Kauai (fig. 6, solid area) and around Oahu,
Molokai, and l\tlaui (fig. 6, hatched areas). This
distribution of t,he catch is probably assoc.iated
with the fact that the majority of the sampans in
the fishing fleet are based on Oahu and Maui.

The offshore zone WitS subdivided into three
major regions: Kauai Channel, Oahu-Molokai­
Nlaui, and all ot,her areas, in order to ascertain, if
possible, which were the principal localities asso­
dated with the major fluctuations in annual eatch
(fig. 7). The total catch in the offshore zone
closely parallels the eateli from the l:egion around
Oahu-1Vlolokai-l\tIl1ui. Thus, it appea.rs that the
sueeess of a fishing year depends to a large extent
on the landings from this particular region.

Aceording to the cat,ch report,s, the coastal zone
around Oahu was the most productive in the Ha­
waiian fishery. The skipjack catch from each of .
the stat,istical areas (fig. 2, Nos. 420-429) within
this zone have ranged from 99,000 to 1 million
pounds per year. This apparent eoncentration of
skipjn.ck is probably related in part to the distri­
bution of the fishing fleet on Oah\l and in part to
the location of the major baiting grounds.

An examination of all areas in the Hawaiian
fishery averaging over 100,000 pounds of skipjack
per year showed that (1) the best summer catches
were made in areas 422 through 427, area 455 off
Oahu, and area 125 off Hilo, Jlawaiij {2) consistent
cat,ches without any pronounced increase during
the summer months were made in areas 331,332,
328, anei 428 between Oahu and the Molokai­
Lanai area, and ttrea 122 off Kawaihae Bay, Ha­
waii jand {3) winter landings were relatively higher
from the protected lee of the islands, especially
areas 328 off Lanai, 423 off Waianae, Oahu, and
122 off Kawaihae Bay.
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Flr.URE 5.-The major offshore fishing zones betweell Oahu alld I(auai (solid area) alld around Oahu, Molokai, and Maui
(hatched areas), Hawaiian Islands.

During the poor skipjack season of 1952, catches
from the coastal zone showed a decline for Oahu
and an increase for Kauai. The increo.se in the
eateh from Kauai, however, was insufficient to
offset the drop in the catch from Oahu, resulting
in a net deerease in the eatch from 0.11 coastal
zones. There wo.s also a decrease in co.tch from
the offshore zone, but the catch was still higher
than the previous lows from the same zone for
1948 and 1950 when the annual landings amounted
to 8.4 million and 9.5 million pounds, respectively,
as compared with 7.3 million pounds for 1952.
There were 3 productive armi.s (averaging over
400,000 pounds per year) during the poor year of
1952 that showed an increo.se in co.tch over the
S9-me areas for the best postwar year, 1951. These
localities were all within 20 miles of land: area 125
off Hilo, and areas 331 and 328 southwest of
Molokai and Lanai.

The region that shows the most promise of
potentially greater productivity is in the offshore
zone north of Oahu, Molokai, and Maui, but still

within the range of the fishing fleet. The present
catches are probably not indicative of the abun­
dance of skipjack in these northern waters because
of the low effort expended there, related to gen­
erally unfavorable weather conditions. The catch
records over the 6-year period show good catches
for 1 or 2 years, with no catch reported during
other years. The areas to the south of Oahu (fig. 2,
Nos. 351, 451-453) have shown evidence of in­
creased production during the last 2 or 3 years.

With the type of vessel in use at present in the
skipjack fishery, the most promising immediate
prospeet of increasing the catr.h is to exert more
effort in the offshore zones, especially around
Oahu, Molokai, Maui, and Lanai. The exploita­
tion of these areas might be most feasible during
the usual offseason period, when fish are not
abundant in t.he coastal zones.

INDEX OF RELATIVE ABUNDANCE

A general measure of the catch per unit of effort
in the skipjack fishery on !tn annual basis can best
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FIGURE i.-Skipjack cat,ch from the three major divi­
sions of the offshore zone; from all areas beyond 20
miles; and the total catch from all areas: inshore,
coastal, and offshore.
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be obtained from the reports of the individual
fishing trips turned in by the fishermen. A critical
examination of the catch reports is necessary,
however, ·to separate the effort expended in catch­
ing bait from the actual fishing effort.

In order to obtain some index of relative s~ip­

jack abundance, the average catch per productive
fishing trip (1 day's fishing) was calculated' for
one sampan for a number of years and compared
with the average catch for a number of othel;
sampans fOl' the same years. Unfortunately, as
previously mentioned. the completely unproduc­
tive t,rips could not be accounted for in the
analysis due to inadequate records.

Six sampans, A, B, C, D, E, and F, were orig­
inally selected for analysis on the basis of reliable
eateh reports turned in, as determined by compari­
son of catch and intel'view data. Two addit.ional
sampans, G and H, were included because their
eatch records showed that the number of trips
reported was comparable to the number reported
by the others, although their reports could not be
verified for reliability, since no interview reeords
were available. All of these vessels were based on
Oahu and were representative of the loeal fishing
fleet insofar as size of vessel was concerned.

The original catch records were examined for the
years 1948 to 1953, and the average catch per trip
was selected as the catch per unit of effort. The
criterion used in the selection of the catches was
agreement between bait-eatch date and fish­
landing date, both of which appear on each report
sheet ( appendix figs. 3 and 4, pp. 275-6). Catches
used in this analvsis were those in which (1) the
landing date and' bait-catch date were identieal,
(2) the landing date immediately followed a bait­
ing date, or (3) the landing date immediately fol­
lowed another landing date that was preceded by
a baiting period during whieh bait was caught in
sufficient quantities for two or three successive
fishing trips.

A comparison of the skipjack cat,ch of t,he
seleeted vessels shows that, as expected, the best
individual ca,tches were made during the months of
highest total catch for the fishery, and the larger
vessels generally made the best eatches (table 6).
The relation between eatches by boats and years,
as shown by both the catch of individual boats and
the average catch of the eight vessels (table 7),
suggests a situation in the fishery different fr()m
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I January-March and No\"ember-December.
, April-May and September-Octotoer.
• Junc-August.

TARLE 7.-Average catch of skipjack per trip of eight vessels,
by years, 1948-53

[Trip= 1 day's fishing]

TABLE 6.-Az'erage catch of skipjack per trip of eight vessels,
by seaSOll, 1948-53

ITrip=1 r1ay's fishing]
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Regisl.t."ed
A\"erage catch (in pounds) durlng-

length
(feet) Preseason Main

Off""ason I and post- season 3
senson 2

68 3.252 4,936 7,405
67 2.224 3,832 7,316
80 3,841 6.507 11,704
62 2.773 3,497 5.701
77 2.971 5.768 8.409
74 3.080 4.706 7,614
80 2,010 3.037 6,653
70 2,411 3,476 5,468

Vesspi

A _
B _
C _
D_. _
E _
F _. . _
G _
H _

t.hat indicat.ed by t.he total landings. All of t.he
selec,t.ed vessels wit.h t.he exception of one (0) en­
joyed t.heil" most productive trips during 1951,
but the catches of only four of the vessels (A, B, D,
and H) showed that. 19.")2 was an unusually poor
year, Furthermore, even during t.he relat.ively
good year of 1953, one of the boat.s (F) made it.s
smallest cat.ch of t.he period.

FIGURE S.-Comparison between total annual landings
and average catch per trip of eight sampans, 1948-5:J.

1948 1949 1950 1951 1952 1953

million pounds in 1949. ~ince the average weight
of fish taken was about t.he same in both years,
t.he relat.ive abundance of skipjack may have been
greater in 1949 than in 1953.

PREDICTING THE CATCH

70
2

230
7
9

59
259

I Based on total catches and corresponding numher of trips.

\'ess..1
A\"emlle catch (in pounds) in-

.-
1948 1949 1950 1951 1952 1953 All years

---------------------
A ____________ 5,037 7.494 4,550 9,705 4,450 6,068 6.0B ____________ 4,261 5.903 4,641 7.436 3,683 4,681 5.14C ____________ 6, 106 8.197 6, 871 10.174 7,104 10,053 8.161D __ . _________ 3,411 4,284 3,931 6,077 3,391 4,229 4, _
E ____________ 5,257 8.259 5.014 10,894 5,265 6.312 6.76F ____________

- - ------ 6.747 6, 110 9,883 4.771 4,724 6,31G. ___________ 2,954 4,064 3.797 4.968 3.174 .~. fi24 4,1
H _. -- ------- 3,701 5.132 3.647 6,279 2.928 3,938 4.

------------
A\"erage,

all
\"essels ,__ 4.393 6.235 4.878 8,348 4.440 5,788 5.69Ii

The average skipjack cat.ches of the eight vessels
(based on a t.otal of about 500 trips per year) were
compared with the total annual landings (fig. 8),
for t.he period 1948 to 1953. The chief difference
between the t.wo curves based on these data is t.he
reversal in rank for t.he catches of 1949 and 1953.
According to the cat.ch-per-t.rip dat,a, skipjack
were in greater abundance in 1949 t.han in 1953;
however, the records indicate a longer fishing
season in 1953, and a corresponding larger catch
that. . year. The total catch amounted to 12.1
million pounds in 1953, as compared with 9.9

An examination of the catch by mont.hs for the
post.war years has produced some evidence of a
correlation bet.ween the .cat.ch in .:ertain early
months of the year and in t.he main season. There
is also an indication t.hat the tot.al cat.ch of skip­
jack in anyone year is associated with the size
of the year-class 2 or 3 years earlier.

Employing a correlation analysis and the catch
records (weight. sold) for 8 years, 1946 to 1953,2

, 1946 and 1947 were not comparable with the more recent years with respect
to the Dumber of vessels In the fleet, and during 1953 a greater amount of
effort was expended; nevertheless, the catch records for these years were
included In this analysis to increase the number of ohservations.
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the following comparisons were made: (1) First,
3 months with remainder of the year, (2) April
with May through September, (3) April with
May through December, (4) April with the re­
maining 11 months (J'anuary to March and May
to December) of the year, (5) first 6 months with
last 6 months of the year, and (6) last 3 months
(October to December) with the subsequent year.
In all comparisons except the first, which gave a
nonsignificant negative correlation; the results
showed nonsignificant, positive correlations. The
highest correlation value (1'=0.667, P=ca. 0.06)
resulted from the comparison of catches for April
and the remaining 11 months of the year; this
apparent relation, ndmittedly tenuous, is worthy
of closer study when more data are nvailahle.

Brock (1954, p. 95), in his analysis of skipjack
length frequencies, states that,

If it is assmned that these modal groups [40-50 em.,
68-i2 em., 79-80 em.] represent year-classes, the following
interpretation of the length [requeue.y data may be made:
At some age, perhaps 1 or 2 years, all age group or year­
class is first. taken ill significant amounts by the fishermen
during the summer fishillg. By the second summer,
this age group, at a lellgth of iO to i5 centimeters, is again
taken and, as a matter of fact, is the size group most
eagerly sought by the fishermen. This year-class appears
again in the catch during the third summer but cannot
be traced thereafter with any certainty fronl the available
data.

The compll..rison between length frequencies of
Hawaiian skipjack (Brock 1954, fig . .1) and the
annual catch in weight indicates that larger
catches are made when the greater percentage
of the catch consists of the 68- to 72-cm. size
group. Assuming that the seasonal abundance
of skipjack in the local fishery is associated with
spawning, and that the 68- to 72-cm. size fish
are in their second or third year, the abundance
of fish for every other year or every third year

should be significant.ly correlated, neglecting, of
course, the possibilities of catastrophic, larva]
mortality and any oceanographic changes affecting
the return of the spawning stock. .

The correlation coefficient resulting from a test
of the hypothesis that the annual catches of
skipjack (1946-53) from every other year are
positively related showed some correlation but
was not statistically significant (1'=0.518, P>0.05),
and the comparison of the catches from every
third yeltr showed no correlation (1'=0.029).

The possibility of making worthwhile predic­
tions of seasonal or annual catches from preseason
data seems doubtful at the present time, although
it should be reexamined when a longer time series
of catch data is available. The chief hope of
prediction probably lies in relating fluctuations
in the availability of skipjack with fluctuations
in the physical, chemical, or biological properties
of the environment.

THE BAIT FISHERY
The local skipjack fishery is primarily dependent

on the live-bait supply, and the crew of a sampan
may spend up to 50 percent of its time fishing
for bait. Baiting, both day and night, may
continue for 2 or 3 days before a sufficient supply
can be accumulated for 1 day's fishing. Two
species are of major importance in the local
live-bait fishery: the anchovy or nehu, Stole­
phOl'U8 purpUl'eU8 Fowler and the silverside or
iao, Pl'anesu.8 insulantrn (Jordan and Evermann).
The nehu makes up a.bOl:lt 92 percent of the catc.h;
the iao most of. the remainder. The postwnr
records show thnt the annual bait production has
averaged about 36,000 buckets,3 with n maximum
of about 42,000 buckets caught under the present
fishing intensity (table 8).

• A buck~t is approximately equal to 7 pounds of nsh.

TABLE S.-Bait-fish catch, by buckets, 1946-53
[J' buckct=7 pounds of nsb; data from Hawaiian Division of Fish and Game]

Locality 1946 1947 1948 1949 1950 1951 1952 1953

Anchovy InehuJ:
Oahu__________________________________________________ 16,728 21.600 23.8lj8 27.246 2'2.360 18.64r. 14.744 21.470

~f:~~iC::::::::::::::::::::::::::::::::::::::::::::: tm ~::~ lN~ ~:~ II~:~~~ '~:~~ '~:~~ 'g~
, KauaL________________________________________________ 72 534 762 108 526 1.213' 1.031 1,614

o:;~:::~;,,=,.)-:::::_:-::::::-::::::::::I~~-J~::::,:~: -:,:;,~: ----:,~J; ~~ .
Grand totaL • 1 25,860 30,750 42.036 39.5581 139.1138 -74o.49l--,.~:8071 '37,682

I Adjusted bait catch ~see pp. 268 and 2691.



268 FISHERY BULLETIN OF THE FISH AND WILDLIFE' SERVICE

CATCH STATISTICS

Methods of Collection

Since July 1947 the method of reporting has been
based on a system whereby the fishermen turn in
a combined skipjack and bait report for each suc­
cessful fishing trip (but not necessarily for eacl.t
baiting operation), noting the following informa­
tion on bait: Dat,e of catch, locality, amount of
bait caught, and amount used. These reports are
edited, coded, and transferred to punch cards
which are in turn transcribed to IBM summary
sheets. Unlike the commercial fish catch, the
bait catches are not published' for circulation;
therefore the annual catches by islands must be
obtained from IBM record sheets or other sum­
marized records. The interview records have also
been a source of information concerning bait
catches since July 1949.

Completeness and Accuracy

In order to' estimate the proportion of the bait
catch reported, an analysis similar to that made
on the skipjack catch was followed by comparing
interview records and catch reports (table 9).
The procedure was slightly modified under the
assumption that the catches as reported in the

.. interview records were reasonably accurate (1)
because the optimum capacity of the bait boxes
was known, and (2) because of the close proximity
of the bait-catch date to the interview date.

Interview records (table 9, col. 1) were first
compared with corresponding catch reports (col. 2)
to determi~e the accuracy of the catch reports
(col. 3). All bait catches as reported in interview

records (col. 4)' were then checked against all
reported catches (col. 5) in order to compute the
percentage of the catch reported (col. 6). The
reported catch included all the corresponding
catches (col. 2) plus the few instances in which the
amount of bait caught, as reported in the catch
records, was not the original amount caught, but
the amount left over from a previous trip. In
such instances, the original amount caught was
usually not reported, and errors such as this could
be detected only by the comparison of interview
records and catch reports. All duplicated or
partially duplicat,ed catches that could be recog­
nized by an examination of a sequence of catch
reports were omitted from this analysis.
, Comparison of columns 3 and 6 in table 9
shows that the fishermen made a fairly accurate
bait-catch report when they turned in the reports,
but frequently they failed to make the bait re­
po~ts. Analysis showed that each individual bait
report may be 91 percent complete, but that only
about 75 percent of the total catch was actually
accounted for.

There were other irregularities, too. Examina­
tion of the summary records showed an apparent
marked increase in bait catch reported fo_r Maui
waters from 1950 to 1953. This increase coin­
cided with the introduction of a new record form
during the summer of 1950. The new forms were
very similar to the old except for the changing
of the unit of bait measurement from box 4 to
bucket (appendix figs. 3 and 4, pp. 275-6). Many
of the bait catches from Maui during this period

• One box is equivalent to Ii buckfts or bait.

TABLE 9.-Comparison. of illterv/:ew records and catch reports for the ba,it fishery, 1952

[Catch, by buckets)

Month

Bait catehfs
shown on

selected in·
tervlew
records

2

Bait catches
shown on

catch reports
corresponding
to Interview

records in
col.I

3

Pfrcent 01"
bait catch
reported in
catch reo

ports

Bait cateb
shown on all

interview
records

5

Bait catch
shown on all
catch reports
corresponding
to interview
records in

col. 4

6

Percent 01
total catch
reported

May .. _. , . . _
June __ ., . . . • . . .. _
July . __ . . , .. •.. . _
August. __ .. 00 .. • .. •

september . __ . • . .... __
October __ • . .. ... • • . _.• _. •
Novfmber. , • . . • _

93.5
509.0
523.0
757.5
742.0
632.0
66.0

84.0
467.0
494.0
694.0
665.0
567.0
56.0

89.8
91. 7
94.4
91.6
89.6
89.7
84.8

148. 5
585.0
798.0
800.5
835.0
856.0 ..
146.0

no
473.0
504.0
713.0
683.0
599.0
56.0

56.6
80.8
63.2
89.1
81. 8
69.8
38.4

Total.: .. __ . : .. '__ . .. __ . . . 3,323.0 3,027.0 __ . . _ 4,171.0 3,112.0 __ . _

Average .... .. . .. 1 -------------- 91.1 -------------- ------------.. 74.6
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were recorded on the old form, primarily because
thc Maui vessels were slow t.o change t.o t.he new
form. It. is believed, however, that most of the
vessels, though they used the old form, actually
rec~rded their catches in buckets in compliance
with t.he new regulations. For instance, entries
such as 25 boxes of bait for a fishing trip on a
sampan with only 6 bait boxes were numerous
during't.his period. However, if these st.atist.ics,
as recorded in the IBM summary sheets, are
converted to buckets (6 buckets per box) in order
to make comparisons with recent years, the totals
appear unreasonable.

For this study, all the bait c,aught from Maui
waters during t.he period from 1950 through 1953
was considered in terms of buckets regardless of
whether or not it was reported as boxes and
regardless of the foml used. This could lead t.o
an underestimation of the cat.ch, because some of
the vessels may actually have meant boxes,
particularly when using t.he old form. There is
little possibilit.y of this adjustment affecting t.hat.
portion of the bait report.ed from Maui by non­
Maui sampans (primarily those from Olthu),
because t.hey quickly adopt.ed the new form.
Some underestimat.ion of t.he cat.ches by Maui
vessels must rcmain, but. t.he general level of t.he
catches t.hcy reported was usually larger t.han
6 (the number of bait boxes on board), suggest.ing
t.hat they were complying with the new regula­
t,ions although using the old form.

BAITING AREAS

The distribution of bait cat.ch by islands
(table 8) shows that Oahu and Maui are the
major sources of nehu, as averages of 64 and 25
percent, respect.ively, of t.he total catch were
reported from these t.wo islands. The important
baiting grounds on Oahu are Kaneohe Bay,
Pearl Harbor, and Honolulu Harbor, and the
bulk of the catch comes from the first two locali­
ties. The catch from Pearl Harbor varies aceord­
ing to the extent of the restrictions placed upon
the fishery by t.he United States Navy and is
usually less than that t.aken from Kaneohe Bay.
On Maui, about. 86 percent of t.he nehu catch is
obtained from Maalaea Bay and t.he Kihei region.
The islands of Hawaii, Kauai, and Molokai con­
tribute lesser amount.s to the fishery, largely be­
cause of the limited extent of the baiting grounds.

On Oahu, the island support.ing the most in-

tensive bait fishery, the annual catch has fluctu­
ated between 15,000 and 27,000 buckets during
the period 1946 to 1953. The increase in the
catch in 1947 (see table 8) may have been due in
part to an increase in the number of sampans
operating during the latiter part of the year.
The slight increase during the following year
(1948) was also probably related to the larger
number of boats in operation throughout the year.
Since the number of vessels remained fairly con­
stant after 1947, the years 1948 to 1953 may be
considered comparable insofar as fishing effort for
bait is concerned. The considerable increase in
the 1949 bait catch may be attributed to the
partial lifting of restrictions in Pearl Harbor,
making more haiting grounds available to the,
fishermen. The island of Kauai has shown a
general increase in bait catches compared to earlier
years, and so has Molokai, except for the year
1953.

The fluctuat,ion in the bait cat,ch on the different
islands, aside from availability and abundance,
may be due in part to the geographical position
of the major islands. The island of Hawaii with
only two principal baiting grounds (Kawaihae­
Kona region and Hilo Harbor) may be considered
as a separate area, whose bait resources are ut.ilized
mainly by its own sampans. The islands of
Kauai, Oahu, Molokai, and Maui may be grouped
together because of the practices followed by the
sampans based there. Sampans from Oahu, be­
cause of their central location, may bait in Kauai,
Molokai, or Maui, as well as Oahu. The sampan
stationed in Kauai, on the other hand, may bait
in Kauai and Oahu but probably would not ex­
ploit the baiting grounds in the more dist,ant.
island of Maui to any apprec.iable extent. Like­
wise, the boats from Maui may bait in Maui,
Oahu, or Molokai but will do lit,tle baiting, if any,
in Kauai, and although Maui is closer to Hawaii
than to Oahu, the Ml).ui sampans will favor Oahu
because t.he opportunit.ies of catching bait. and
possibly unloading ·their skipjack' cat.ches are
better there than in Hawaii. Hence, the bait,
cat.ch from the island of Hawl),ii has remained
constant because of· the more 01' less isolated
nature of its fishery, whereas the catches from
Kauai and Molokai may have been affected by
the amount. of effort directed to these' islands,
depending on the abundance of bait in the major
baiting grounds of Oahu and MauL
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(I bucket=7 pounds oC flsb]

[Reports BSSumed to be 74.6 perCl'llt complete; in tbousands oC bucket~l

TABLE IO.-Reported and estimated annual bait catch,
1946-53

1. All existing catch records .of...the Hawaiian
skipjack fishery for the period 1900 to 1953 have
been brought together in this report. The annual
skipjack catch for the more recent years; 1948 to
1953, ranged from 7 million to 13 million pounds,
and accounted for 50 to 70 percent by weight of
all fish landed in the local commercial fishery.

2. Comparison of interview and catch reeords
indicated that the 19~5-53 skipjack catch. sta­
tistics were approximately 94 percent complete.

3. Because of the. variation in size composition
of the c.ateh, the apparent relative abundance of
skipjack. depends on whether the total weight or
the total munber of fish in the catch is used. In
order of decreasing catch by weight, the years
may be arranged as follows: 1951, 1953, 1949,
1950, 1948, and 1952. In terms of catch by num­
ber of fish, the order becomes 1951, 1953, 1948,
1950, ~952, and 1949.

4.' Because of the convenience to ~he sampans
of fishing close to home ports and to bai.ting
grounds, about 75 percent of the skipjack catch

• Mimeographed statement ..Explanation oC tables and figures concerned
with use oC bait Cor the years 1950 to 1954,"· Hawaii Commissioners oC
Agr!c\lltureand Forestry, Division oC Fish and Game, HOnolulu.

SUMMARY

1947 and 1948, when bait efficiency was low, the
amount of bait probably had little effect on pro­
duction.

An evaluation of the effect of variations in the
bait supply is difficult, however, because of num­
erous other factors affecting the annual skipjack
landings. The fish may be equally abundant in
different years, but their vulnerability due to
biting readiness (slow or fast biting) may differ;
thus, more bait may be needed to catch an equal
amount of fish in one year than in another. Also,
the fish may differ in size between years; thus,
the predominance of smaller fish in the fishery
would require the use of more bait to catch an
equal weight of fish. But, regardless of the
effic.iency in the utilization of bait, the possibilities
of obtaining larger skipjack catches at the present
time are more favorable when more live· bait is
available. Brock 5 has discussed the monthly
variations in the weight of skipjack eaught per
bucket of bait used, and showed that larger catehes
are obtained during the summer months, when
the bulk of the annual catch is landed.

217.7
181.8
198.3
249.4
239.2
318.0
243.7
319.3

Catch
per bucketSold

Skipjack (pounds)

5,630.251
5.591,536
8,336. 951

. 9,864,009
9,481,302

12,874,274
7,264,019

. 12, 030. 537

25,860
30,750
42, 036
39.558
39,638
40,491
29,807
37,682

Bait catch
(buckets)

Year

1946_. • •__
1947 __ • • _
1948. . . ._
1949_. • ._. ._._._
1950 • . • _
195!. __ ~ ._. • ._.
1952 • • •__
1953 . . .:_

TABLE II.-Relaiion between live-bait and skipjack catches,
1946-53

. .
The availability of bait may,. in certain years,

be a limiting factor in the skipjack fishery. - A
compariso:n of the annual bait and skipjack catches
(table 11) shows that the catch of skipjack per
bueket of bait was higher for 1951 and 1953 than
for any of the other years. Apparently, these 2
years represented periods of maximum efficiency
with respeet to utilization of. bait; furthermore,
the interviews with fishermen indicated that bait
was a limiting factor during these years. During

Re- Esti-
Year ported mated

catch catch

SIGNIFICANCE OF BAIT PRODUCTION

On the basis· of the foregoing information on
bait statistics and the analysis of the complete­
ness of the reported catch, the maximum annual
yield of bait· may be reestimated to be closer to
50,000 or 60,000 buckets (table 10). than to the
reported catch of 42,000. Since it has. been found
from previous studies that there is about 30
percent mortality of bait assoc.iated with the
initial period of capture (Hawaii Comrilissioners
of Agrieulture and Forestry, 1952) and the re­
ported amount of bait eaught may be only 75
percent complete, the total annual bait cateh as
reported may be roughly eomparable to the
amount actually utilized in the fishery.

1946 . . . .____ 25.9 34.7
1947_. __ ____ _________ ___ ___ __ __ 30.8 41.3
1948 • ,_ __ 42.0 56.3
1949 • • _. __ . ... .. ___ __ 39.6 53.1
1950 .. __ 39.6 53.1
195!. • . :. __ .. _. ___ _ 40.5 54.3
11152 . __ __ _ ___ ___ 29.8 39.9
1953 .. .. 37.7 50.5
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during 1948 to 1953 was taken within 20 miles of
land. The catch within this coastal zone has re­
mained relatively constant from year to year
(with the exception of 1952) j large increases in the
annual catch have been the result of increased
catches from the offshore zone.

5. The average skipjack catch in weight per
trip was used as a possible index of relative abun­
dance and the catch in decreasing order may be
arranged as follows: 1951, 1949, 1953, 1950, 1952,
and 1948.

6. Attempted predictions of the yearly skip­
jack catch based 011 past catch statistics alone are
of little value, partly because of the relative short­
ness of the period under observation. More re­
liable predictions may be possible in the future
when the relation between fish stocks and environ­
ment can be ascertained.

7. The expansion of the Hawaiian skipjack
fishery has been restricted primarily by the short­
age of bait. The principal bait used is nehu
(Stolephorus purpureus) , an anchovy, and the
main sources of supply are the inshore waters of
Oahu and Maui.

8. An examination of interview records and
catch reports indicated that only 75 percent of the
total bait catch was reported. In view of the high
bait mortality (about 30 percent), the reported
bait catch, averaging about 36,000 buckets
(252,000 pounds) a· year, may be a close approxi­
mation of the amount actually used in fishing.

9. The skipjack catch per bucket of bait (7
pounds) ranged from "a low of 182 pounds in 1947
to a high of 319 pounds in 1953.

10. Specifications of each full-time skipjack
sampan in the Territory of Hawaii for 1953 are
presented in the appendix to aid in evaluating
future changes in catch that may be related to
changes in vessel design.
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APPENDIX

In respect to information listed in the following
table, the basic specifications of the full-time
Hawaiian skipjack sampans fishing in 1953 were
taken primarily from the files of the United States
Customs, Marine Division, unless otherwise
stated. The various registered measurements, as
defined in Merchant Vessels of the United States
(United Stat.es Treasury, 1952) are as follows:

Registered length "is the length measured on
the top of the tonnage deck from the fore part of
the outer planking or plating at the bow to the
after part of the sternpost of screw steamers and

to the after part of the rudderpost of other vessels.
.The registered length is not usually the same as
the overall length nor the load-water-line length."

Registered breadth "is the breadth at its widest
part measured from the outer side of the planking
or plating on one side to the corresponding point
on the opposite side."

Registered depth "is the depth measured from
the inner side of the tonnage deck, amidships, to
the bottom of the hold. The depth is not the
draft of a vessel."

ApPENDIX TARLE I.-Basic' specifications of the f1/11-time Hawaiian skipjark boats (sampans) fishl:ng in 1953

[All boats with single screw, diesel engine(sl]

Tonnage Rpglsterpd dlmpnsions Bait boxes I

Num- Aver·
:-;.mp oC boat Official Island Type oC Date ber Enginp Horse- age

number Gross Npt Length Breadth Dppth hull built in power Num- effec-
TYS: oC(Ct.) (Ct.) (Ct.) crew ber tive clreu atlDn\ vol·

ume
(gal.)

-------------------------------------
A ",btrjack ____ . __ 25:l8Ull MauL __ 61 41 70. 0 16. 0 7.3 StePL. .. 1947 15 General Motors__ . 330 6 1.085 Forced.
Amtrica Ala", ___ 231965 Oahu. __ 54 33 71. 5 14.8 8.8 Wood ___ 1930 10 Gray Marine._._._ 330 6 685 0';j~. flowPlueji·n ___ . __ ... _ 238180 ...do ... _. 31 19 66.1 13.1 5.9 . __do ____ . 1927 10 _____do_ .._. ______ ._ 225 6 558Poni/o __ _________ 239892 __ .do.. ___ 37 19 67.7 13.8 6.7 ___do. ____ 1940 10

~~~r~rl:~{~~;:::
155 6 580 Do.

P.roodbill .. ___ . ___ 238206 __ .do __ .__ 36 11 00.8 12.8 6.0 __.do .. ___ 1926 10 300 6 614 Do.
Purfa.""r_._ .. ___ 253735 ___do __ .. _ 68 40 69.4 16.9 7.8 SteP\. . __ 1947 12 __ _..do _______ • _____ 330 6 1,232 Forced.
Cont/ance C _____ . 238251 ___do.. ___ 44 21 60.5 13.2 7.2 Wood ___ 1930 9 Gray Marine '_ ... 230 6 736 O~nllowCorsair ___ . _______ 2.;7593 Hawaii .. 51 34 65.0 15.2 7.2 __ .do _____ 1949 12 Atlas ImperiaL. __ 160 6 1,000 o.
Darling DOI__ ____ 254011 Oahu_._ 77 52 80.5 16.9 6.8 ._.do ..... 1947 14 .. __ .do ______ . __ . ___ 250 6 1,297 Do.
Dalphin. _________ 239501 MllUL __ 33 17 00.8 12.7 7.3 __ .do____ . 1928 8 Gray Marine , ____ 110 6 668 Do.
Elec/a ____________ 237448 Oahu __ . 47 23 72.1 13.5 7.7 __ .do.. __ . 1938 11 Union .. ___________ 150 6 854 Do.
Nt/ena Tl ... _____ 239190 MauL .. 211 13 65.8 12.3 6.2 _..do. ____ 1928 11 Gray Marine _____ . 2211 6 575 Do.
Kiyo Afaru.•____ . 238307 Oahu._. 27 18 58.3 11.8 5.6 _..do .. ___ 1937 7 Union_ ... _.. _.. ___ 150 6 600 Do.
Marliti. ___ .. _____ 238043 ___do _____ 44 18 70.0 13.5 5.9 _..do _____ 1935 11 Cater~~llar , _______ 275 6 670 Do.
Afaui Atam ' ____ 2311364 MauL __ 29 14 67.3 13.0 5.7 _..do _____ 1929 9 Gray arinl' ... ___ illS 6 577 Do.
Momi... __" __ . __ 238185 Oahu ___ 31 15 61.9 12.5 5.5 _..do_____ 1934 8 Caterpillar ________ liS 6 574 Do.
Neplullt. _00 ___ :_ 237230 __ .do. ____ 46 20 71. 5 13.6 6.6 ...do .. ___ 1938 10 Atias Imperlal ____ 250 6 839 Do.
Olympic. _________ 2528.."2 MauL .. 38 25 00.8 14.5 6.0 __ .do.. ___ 1947 10 Gray Marlne. _____ 450 6 708 Do.
Orion ____________ 2M045 Oahu .. _ 51 23 76.6 16.2 6.7 __.do __ . __ 1946 12 Caterpillar •____ .. _ 400 6 1.064 Do.
Sai/ji8h.. _.. __ .. __ 230892 ... do. ____ 51 35 74.4 15.1 6.5 __.do __ . __ 1931 10 Atlas ImtK'ria\. ___ 160 6 1.135 Do.
Skipjack_. _. _____ 238265 Hawaii _, 39 19 71. 9 13.9 6.3 __ .do_____ 1928 II Cater~lIIar , ______ 165 6 785 Do.
Sooty Tern _______ 253367 l'buL __ 45 31 72.~ 14.9 6.2 __ .do. ____ 1947 13 Gray far1ne' ____ 330 6 1,127 Do.
S. T. UrulIla' ___ 252940 Oahu ___ 47 32 72.3 15.7 5.1 __ .do _____ 1947 13 Atlas Imperial. __ . 250 6 891 Do.
Sllnjith __________ 236284 ___do .. ___ 32 15 69.8 12.6 5.8 _..do____ . 1926 10 Gray Marine , ____ 225 6 004 Do.
Tradewind. _. ____ 260364 Kauai... 54 34 72.6 15.5 7.3 __.do _____ 1950 II Atlas 1mppria\. _• _ 200 6 873 Do.
l"ellowjin ________ 238314 Oahu __ . 33 17 59.3 12.6 5.9 _..do_____ 19"..8 10 Gray Marine ______ 225 6 576 Do.

I From unpublished report "MeasurPmpnts oC bait tanks on Territory of
Hawaii aku boats" by A. L. Tpster, 1949.

, From Illes oC the Hawaiian Di\-ision of Fish and Oam•.
I Changed to /)oji in 1954.

• Changed to Nolaka1lalla II in 1954.
, Changpd to Helma II in 19M.
• Changed to Kilo1lana in 1954.



CATCH STATISTICS OF HAWAIIAN SKIPJACK FISHERY

TERRITORY OF HAWAil
BOARD OF COMMISSIONERS OF AGRICULTURE AND FORESTRY

MONTHLY STATEMENT OF FISH CATCH

(One copy must be filed for each boat operated)

Report for month of 194 Name of Operator .

273

Commercial 0 Address .

Sport o
License No .

Boat F. G. No .

Approx. No. of Hours Boat was Operated : ..

Gallons of Gasoline Used in Boats : _ ..

Gallons of Gasoline Used in Motor Vehicles: .

DESCRIPTION OF BOAT

Inboard
Motor

Outboard

I
Length Beam Draft

DISTRICT WHERE FISH CAUGHT: _ .

Variety

Ahi

Aku

Akulc r,r
HahulDl11

A'II

MlIhim:L1.i

M"j

$en Mullet

Pond Mullet

Olmknpaka

Opr.lu

1'OTAL

Wei ..hl
CRIIRht

i

No.
Lh!l.
Sold

Price
Po.
I.b.

Tntal
Money
Rf'("d

Variety

Ulua

Weke

Crabl

Qpihi

Squid

Turtle

Others
ILi"t Uelow I

TOTAl.

Weight
Caught

No.
L ....
Sold

Price
Po.
Lb.

Total
Mon.,.
Rec'd

The above statement is true and correct to the best of my knowledge.

Date: .
(SiKnature)

Witness: .
(Game Warden)

District:

ApPENDIX FIGURE l.-Fish-catch report form; introduced in Mar0h 1944 as standard form for reporting all types of fishing.
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DIVISION OF FISH AND GAME

FISH CATCH REPORT

Sheet No . Date 19 .

Name of Licensee................... Lie. No .

Name 8f Boat F. and G. No•.......... _ .

Area of Catch Fishing Gear .
ISEIt ZONE MAP)

SPECIES CAUGHT NO. CAUGHT LBS.CAUGHT LBS. SOLD VALUE

~ r~~~:::~~~~~~~·~~~~·:~~.~::'~~::~~ :.~~::~~~~~.~
fot Big Eye......................... . .

Kawakawa................ . _................... . .
Striped.......................... . _.. . .

? Black.._ ,.... . _....... ..._ .
-< Broadbill _ _ _ .

. Au Lepe I • •••••••••••••••••••••••

Mahimahi._................... . _... . _...... .. .
Ono._ _ _ .
Hapuupuu................. . __.. . _._ _
Kahala.......................... . _.............. . .
Kalekale _ .
Omilu.._ _.................... .._ __ . ..
Opakapll.ka................... . _................ . .
Uku _ _ .
Ulaula........................... . .
IDUL _ _ .
Weke-ula...................... . _ _ _ .
Awa _ .
Akule._._........................ . __ ..__ . _ _ .
Hahalalu....................... . _..... . .
Amaama (Sea) _.... . _ .
Kala _ _ _ _ _
Kumu _ _ .
MoL _ .
Oio _ _ _ _ _ .
PapaL........................... . .
IDa _ .
Weke ~ _ _ .
Opelu............................. . _... . _ .

~:~~~~~::::::::::::::::::::::::::: I:::::::::::::::::::::::: :::::::::::::::::::::::::: ::::::::::::::::::::::::

BAIT FISH NEHU I lAO

~--~-~a-Of-T-~-~-:n-e~-....-.....-....-.. 1-:-::-::.-::-::.-.::-:::I::::::::::::::::::::
OTHERS OPELU

fKAAU)

The above statement is true and correct to the best of my knowledge.

Signature.. District :..__ ,- .

THIS COPY FOR DIVISION OF FISH AND GAME

ApPENDIX FIGURE 2.-Fish-catch report form; introduced in July 1945 as standard form for reporting all types of fishing.



CATCH STATISTICS OF HAWAIIAN SKIPJACK FISHERY

TERRITORY OF HAWAII
BOARD OF COMMISSIONERS OF AGRICULTURE AND FORESTRY

DIVISION OF FISH AND GAME

FISH CATCH REPORT
Name of Licensee License No .

Name of Boat FG No .

Type of Fishing···· · · · l I Fishing Gear· · · ·· ·····1 I
FORM C-I S·B BI645·10o BKS.3-49

275

Area of Catch · · ····················D
(See Fisheries Chart No.2)

Date of Landing ~... . 19 .
Mo. Doy

SPECIES CAUGHT No. LBS. LBS. VALUE*CAUGHT CAUGHT SOLD

Aku (Skipjack) 002...
0 Ahi (Yellow6n) (Shibi) 003
0
1ft Ahipalaha (Albacore) (Tombo-shlbi) 004
CI: Blue6n 005Z
~ Big-eyed (Menpachi-shibi) 006...

LKawakawa 007

· ·r"'''·Ma~I. 009

~ i 8 Black Marlin 010o ~

~ li! ? Broadbill Sword6sh 011
VI C

- Au lepe (Sail6sh)

~
Mahimahi

Ono 014 ,

I
I
I I

BAIT REPORT
BAIT FISH DATE TAKEN LOCALITY TAKEN QUANTITY TAKEN QUANTITY USED

Nehu· 01 boxest boxest
lao 02 boxest boxest
Opelu 20. fish fish
Sardines 07 pounds

• Value represents the amount of money receIved by the fisherman for total ,pounds of fish sold.
Do not record price per pound. .

t One box of livebait is approximately equivalent to 6 buckets of livebait.

The above reports are true, correct, and complete to the best of my knowledge and
belief.

Signature Port of Landing.> D
Licensee or Authorized Agent

Island .
THIS COPY FOR DIVISION OF FISH AND GAME

ApPENDIX FlGURE 3.-Fish-catch report form; introduced in July 1947 as standard form for reporting live-bait (skipjack)
and flagline (longline) fisbing.
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TERRITORY OF HAWAII
BOARD OF COMMISSIONERS OF AGRICULTURE AND FORESTRY

DIVISION OF FISH AND GAME

FISH CATCH REPORT

Name of Permittee Boat Permit No .

Name of Boat. FG No .

Type of Fishing ····· ················ D Fishing Gear.····· ·.·· · · D
FORM C·I 5·8 93B59 IO~ SETS·7·SI

Date of Landing 19 .
Mo. Day

-
SPECIES CAUGHT No. LBS. LBS.

I
VALUE·

CAUGHT CAUGHT SOLD

Aku (Skipjack) 002-0 Ahi (Yellowfin) (shibi) 003
0 --
..n Ahipalaha (Albacore) (Tombo-shibi) 004

CI: Japanese Bluefin (Black Tuna) (Maguro) 005
Z
~ Big-eye IMenpachi-shibii 1"~luefin") 006...

I
Kawakawa 007

Striped Marlin 009
III
III Black Marlin 010:z:.
1110

Short-nose Marlin 107;::0
ICI-
.~ Silver Marlin· 108O·
~~ Broadbill Swordfish 011
III -

Au lepe (Sailfish) 012 ----
Mahimahi 013

Ono 014 I
II

BAIT REPORT

BAIT FISH DATE TAKEN
TIME TAKENt

LOCALITY TAKEN QUANTITY TAKEN QUANTITY USED
DAY NIGHT

Nehu

~
buckets buckets

lao 42 buckets buckets·
Opelu 20 fish fish
Sardines 07 pounds

I

• Value represents the amount of money ·eceived by the fisherman for total pounds of fish sold. Do not
record price per pound. Ilr

t Check one to indicate whether baiting was done at day or at night. Applies to livebaiting only.

The above reports are true, correct, and complete to the best of my knowledge and
belief.

Signature Port of Landing D
Permittee or Authorized Agent

Island .

THIS COPY FOR DIVISION OF FISH AND GAME

ApPENDIX FWVRE 4.-Fi8h-cat,ch report form; introduced in July 1950 af; standard form for reporting live-bait (skipjack)
and flagline (longline) fishing.



BOARD OF COMMISSIONERS OF
AGRICULTURE AND FORESTRY

Name of Permi"ee .

AKU CATCH REPORT
. 8001 Permit No Monlh .

DIVISION OF FISH AND GAME
TERRITORY OF HAWAII

..................................................... 19 .

Name of 80at .. . F.G. No . ..... Type Fishing... .. ..

Day Arta
of of

Landing Cat~h

'0"or
Landini

AKU ,SUPJol~1l) 002

Lbs. Vllue·
C.....

No.
CMlght

'!!'HI 'Yell,,,r;.. 1 003

Lb,. VlIlue.
C1'Iunht

No.
ClIl~tJt

MAHIMAHI 013

Lbs. Vllue·
CauQbl

I No.
COJuuhl

I(/.WAKAWA 007

lbs. V.1lueoC'
C,lIlJht

OTHERS

No lhs.
Caught

Value· SDI!c.i~1

Cauuht

OTHERS

No. lb.,.
Caughl

Dal~ Tll~n l.K.alily Tabn

BAIT REPORT
Tlml' Tahn t SPECIES TAKEN Ou,mllh Ta.,n QU3l1litv Dietl OLIIllllly Uud OUo1ntlty bit OYer
Da, hi,,,, Nthu 41 1:10012 Olhtr 16i'l HameL' in 6ur.\t\\ in IlItlr.tU in 8ur~lll. in lur"-'lS

The reports contained hereon are true, correct, and com~

prete 10 Ihe best of my knowledge and belief.

Signalure .

t Chcdr. one to indicate wh.. 'her bC,ll"nlj ""as done dar or nighl .

•: Chee,," eirht". rooeku 0' ioo- .....i•• our name of bOll fi,h if other than
nt'hu 0' iDa.

ApPENDIX FIGURE 5.-Present.ly used fish-Cl\tch report form; introduced in July HIM as standard form for reporting live-bait (skipjack) fishing only.
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DIVISION OF FISH AND GAME
Board of Agriculture and Forestry

Territory of Hawaii

AKU BOAT INTERVIEW SHEET
(Confidential)

Interview Date _ .
MONTH DAY YEAR

Catch Date._ __ Boat. Captain _ .
MONTH DAY YEAR

Time Began to Scout for Fish __ .

First Scbool Fished: From _to Total Wt Av. Wt _ _.._ _

Catch Locality _ Am't. of Bait Used._ _ .

Second School Fished: From _ _ to _ _ _.. Total Wt __ Av. Wt. ..

Catch Locality _ _ _............ Am't. of Bait Used .

Third School Fished: F~om _ to Total Wt Av. Wt .

Catch Locality _ _.................. Am't. of Bait Used _.._._ .

Fourth School Fished: From. to _.. Total Wt•........._ _..Av. Wt _..

Catch Locality _ _ _ _......................... Am't. of Bait Used._ _ .

Fifth School Fished: From _ _ to Total Wt Av. Wt : .

Catch Locality _ ; _ _ _... Am't. of Bait Used .

Sixth School Fished: FroDL _ __ to._ _ Total Wt Av. ,,,t ..

Catch Locality .._.__ _ _ __ Am't. of Bait Used .

Schools Sighted Not Fished
ESTIMATED SIZE ESTIMATED AV.

TIME LOCALITY OF SCHOOL WT. OF FISH

Finished fOl' Day _._ Number of Fishermen on BoaL __ .

BAIT FISHING

DATE

Day BaiL .

Night Bait _ .

SPECIES %
AMOUNT CAUGHT

IN BUCKETS CATCH LOCALITY
TIME SPENT TO

CATCH BAIT

Amount of Bait Died _ _ _._ _ _ .
(IF POSSIBLE GIVE 'SPECIES AND AMOUNT BY PERCENT)

Amount of Bait Left __ _ _ _ _ .
(IF POSSIBLE GIVE SPECIES AND AMOUNT BY PERCENT J

Remarks (Sufficient bait for day's fishing, schools fished for but no fish caught, etc.) :_ ..

CONFIDENTIAL

ApPENDIX FIGURE 6.-Skipjack interview record form.
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