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INTRODUCTION

Skipjack, (Katsuwonus pelamis), ydlowfin (Thunnus albacares) and bigeye (T. obesus) tunaare
caught throughout the centra-western Pacific by distant-water purse seiners from Japan, Korea, Taiwan
and the U.S. Mogt of this catch is sold to canneries and canned as light meet tuna. The canneriesusudly
pay adifferent pricefor purse seinelandings of skipjack and yellowfin tuna; however, yellowfin and bigeye
tunausualy command the same price, except for large fish in the Japanese market. Therefore, because of
thispricing differentia and because yelowfin and bigeyetunaare difficult to distinguish, especidly at smdler
szes, ydlowfin and bigeye tunas are usudly unloaded together and recorded as yellowfin tuna landings.
Vessd captainsad so seldom differentiate between the two speciesinlogbook records. The combination of
bigeyetunaand yelowfin tunalandings hasled to an underestimate of the bigeye tunacaich, an overestimate
of the ydlowfin tuna catch and a difficult Stuation for scientists who are trying to assessthe satus of these
stocks.

In order to estimate the quantities of bigeyetunathat have been recorded asyelowfin tunainthe U.S.
purse seine landings, scientists from the National Marine Fisheries Service (NMFS) developed a species
compostion sampling program. The program was started in 1988, when a South Pecific Regiond Tuna
Treaty (SPTT) was negotiated between 16 idand nationsand the U.S. Aspart of the Treaty, port sampling
was established in Pago Pago, American Samoa to collect logbook and landing information, messure
catches and determine species composition of the catch. Japan started collecting species composition
samplesin 1994. However, the program is relatively new and sample sizes are low.

In 1997, a the 10th meeting of the Standing Committee of Tunasand Billfish of the Secretariat of the
Pacific Community, scientists decided that estimates of the bigeye tunacatch fromdl purse seineflestswere
necessary. Procedures were devel oped to separate the bigeye tuna from yelowfin tunalandings based on
the NMFS species composition sampling. For the period before and including 1988, NMFS species
composition samples from 1989-1995 would be combined and used. For the period, 1989-1995, the
NMFS species composition sample for each year would be used and, for the post 1995 period, NMFS
gpecies composition from 1989-1995 would again be used to correct catches of other fleets. Concerns
related to biasesof thisprocedure was expressed at the 11th SCTB and scientistsfrom Japan and theU.S.
were asked to investigate differences between thetwo fisheries, especialy in regardsto biasesintroduced if
different areas are fished by the fleets.



The purpose of this paper isto investigate differencesin areas fished by the U.S. and Japanese purse
saine fleets in the centra-western Pacific. Differencesin areasfished by the two fleets are shown and the
rel ated appropriateness of using NM FS species composition samplesto separate bigeyetunafromyelowfin
tuna catches of the Japanese purse seinefleet isdiscussed. Catch and effort data from both fleets for the
period 1981 to 1998, and NMFS species composition samples for 1989 to 1998, were used. Datafor
1998 were till consdered preliminary.

DATA AND METHODS

NMFS species composition samples were summarized by area strata (1°, 5°, 10°, 20°). Species
composition samples were analyzed with an analysis of variance modd to determine if the proportion of
bigeye tunain the reported yd lowfin catch was Sgnificantly different between areastrata. Areastratawith
NMFS species composition samples were compared to areas fished by the Japanese fleet to assess
sampling coverage. Logbook datafrom both the U.S. and Japanese purse seine fisherieswere summarized
by number of setsand areastrata. Comparisons between areasfished were done graphicaly and in tables
by observing the percentages of area srata fished individualy and by both fleets.

U.S. Purse Seine Fishery

The U.S. purse seine fleet in the centra-western Pecific, during the period 1980 to 1998, varied
between 14 and 62 vessdls (SPC 1998). Maximum vessel participation occurred in 1983. Since the
SPTT, the number of vessds hasbeen limited at 50 to 55 and the actua number of vessdsfishing hasvaried
between 31 and 49. The vessaswere large purse seiners between 900 t and 1,800 t carrying capacity.
Thevessdswere home ported in Tinian, Northern Marianas or in Pago Pago, American Samoa. However,
as of 1996, most of the vessels home ported in American Samoa (Coan et. d. 1997). Nearly 90% of the
catch was delivered to canneriesin American Samoa. The rest was sent to other canneriesin the Pacific
region, Puerto Rico, or Europe. Logbook datawere collected from 100% of thefleet for the period 1989
to 1998.

Logbook data, for 1981 to 1998, indicate that the U.S. fleet concentrated mainly on free-svimming
school fish sets until 1995, Starting in 1996 and continuing through 1998, the fleet switched to
gpproximately 60% floating object sets (log and FADs) and 40% free-swimming school sets (Figure 1).
Log sets dominated floating object sets until 1996 and 1997 when FAD sets were more dominant. The
U.S. fleet fishes throughout the year. However, sets usudly pesk in June and September (Figure 2).

NMFS port sampling for species composition occurred in 1988 to 1998. Species composition
sampling isaccomplished during Sze measurements. Whiledrawing 50 fish for alength-frequency sample, if
aspecies other than the targeted species for measurement is encountered, a 100 fish species composition
sample is drawn. If no other species is encountered after drawing 50 fish for the length-frequency
measurement, then the species compostion is consdered pure. Each fish in the 100 fish species
composgtion sample is identified to species and measured for fork length. The number of samples, both
mixed (samples containing yelowfin and bigeyetunas) and pure (samples of pureydlowfin or bigeyetuna),
varied between 369in 1998 and 621in 1992 (Table 1). Sampleswere mainly fromlog and free-svimming
school sats until 1996 when a large number of samples were adso taken from FAD sets.  Sampling
coverage, the number of 1° squareswith at least 1 species composition sample asapercent of the number



of 1° squaresfished for yellowfin tuna, ranged from 32%in 1997 to 51%in 1989. Asexpected, sampling
coverage increases with increases in area size. For 20° squares, sampling coverage was 100% for most
years.

Japanese Pur se Seine Fishery

The Japanese purse saine fleet in the centra-western Pacific conssts of a coastal dement and a
digant-water/offshore dement. The distant-water/offshore e ement during the period 1980 to 1998 varied
between 16 and 39 vessdls (SCTB 1998). Maximum vessel participation occurred in 1988, 1994 and
1995. The coastal dement varied between 59 vesselsin 1983 and 20 vessalsin 1995. The vessdswere
large purse seiners between 135 t and 350 t gross registered tons and gpproximately 900 t carrying
capacity. Thevessasunloaded their catch in one of three mgor ports, Y aizu, Makurazaki or Y amagawa,
Japan. About 30% of the catch was delivered to canneries in recent years. The rest was sent to the
Sashimi market and for skipjack tunato the Katsuobushi market. Logbook datawere collected from nearly
100% of the distant-water/offshore fleet since the late 1970s.

Loghbook data, for 1981 to 1998, indicated that the Japanese fleet concentrated goproximetdy 60%of
its sets on log sets and 40 percent on school sets during the period 1983 to 1988 and from 1989 to 1998
the percentageswereamost equa between log and school sets(Figure 1). The percentage of setsmadeon
FADs was very low until 1997 and 1998 when the occurrence of these sets was approximately 5%. The
Japanesefleet fishesthroughout theyear. However, setsusudly peak in March, April and October (Figure
2).

During the period 1994 to 1998, the Japanese fleet was sampled for species composition through two
programs, on-board sampling by fishermen and port sampling. Ontboard sampling may not have accuratdy
reflected the species composition as it was difficult to obtain arandom sample of the caich. The annud
number of samples was moderate, around 200 to 300 for on-board sampling and less than 50 for port

sampling.
COMPARISONS
Species Composition

The proportion of bigeye tunain NMFS species composition samples, between area strata, were
ggnificantly different (Table 2). The andlyss of variance modd showed the most sgnificant effect was
between 1° and 5° areadtrata. Asthe size of theareastrataincreased to 10° and 20°, the effect of areaon
the difference in bigeye tuna proportions decreased. L atitude effects were more sgnificant than longitude
effectsfor 1° and 5° areastrata. Longitude effects became more sgnificant than latitude effectsfor 10° and
20° area dtrata.

The percentages of areastratafished by the Japanesefleet that were sampled for species compogtion
by NMFS varied between 8% and 63%, for 1° area dtrata (Table 3). As expected, the percentages
improved (54% to 100%) with increased area strataSize. The lowest percentage (1° area strata) wasin
1993 and the highest in 1982. Higher percentageswere obtained for the 1981 to 1988 and 1996 to 1997



periods, when species composition samples for 1989 to 1995 were used and thus more areas sampled.
Many of the 1° area stratawith NM FS species composition sampleswere not fished by the Japanese fleet
(Figure 3). Thisisespecidly trueif the composite of al gpecies composition samplestaken during 1989 to
1995 were compared to any year fished by the Japanese before 1989.

Areas Fished

When 1° areastratawith setswere compared, very few of the stratafished by the U.S. fleet wereaso
fished by the Japanesefleet (Table4). The percent of stratafished by both fleetsvaried from 13%in 1983
t040%in 1981. The number of stratafished by the U.S. varied between 179 and 555, for Japan between
169 and 417 and the number of stratafished by both fleets between 85 and 207. A closer ook at the area
dratafished by each country showed that the U.S. fleet fished area strata further to the east and Japanese
fleet area strata further west and north (Figure 4). Thiswas especidly true during the early 1980s.

If 5° areastratawith setswere compared, the percent of stratafished by both fleets varied from 21%
in 198310 63%in 1981 (Table4). The number of stratafished by the U.S. varied between 27 and 63, for
Japan between 17 and 47 and the number of strata fished by both fleets between 14 and 33.

If 10° areastratawith setswere compared, the percent of Stratafished by both fleetsvaried from 26%
in 1983 to 79%in 1997 (Table4). The number of sratafished by the U.S. varied between 12 and 24, for
Japan between 7 and 20 and the number of strata fished by both fleets between 6 and 15.

If 20° areadtratawith setswere compared, the percent of stratafished by both fleetsvaried from 38%
in 1983 to 90% in 1997 (Table4). The number of stratafished by the U.S. varied between 6 and 11, for
Japan between 3 and 11 and the number of strata fished by both fleets between 3 and 9.

CONCLUSIONS AND RECOMMENDATIONS

Satidicdly sgnificant differences in the proportion of bigeye tuna in yelowfin tuna catches exist
between areastrata sampled by NMFS. Whilethe significance of thisdifference decreases with increased
area drata Size, the decrease is not enough to warrant safe subgtitution of composition samples between
areadrata The Japanese fleet fished many 1° areastratathat were not sampled for species composition
by the NMFS. Also, many NMFS composition samples were taken in areas not fished by the Japanese
fleet. Therefore any subgtitution of samples may lead to biases.

Ingenera, the U.S. and Japanese purse seinefleetsfished different area strata during the period 1981
t0 1998. The differences between areastratafished by the two fleets was quite evident when considering
1° strata, and as expected, becamelessevident asareasizeincreased to 20° Strata. However, the percent
of stratafished by both fleetstopped 70% only intwo years, 1997 and 1998, and was|essthan 65% for dl
other years and area Strata. A closer look at the 1° area dtrata fished by the two fleets showed that, in
genera, the U.S. fleet fished areas farther east, the Japanese fleet areas farther west and north and both
fleets fished areas between 5°N and 10°S and 160°E and 175°W (Figure 4).

Based on these results, it gppearsthat subgtitution of speciescompaosition samplesbetween fleetscould
lead to inaccurate estimates of the actuad bigeye tuna catch and, in turn, the actud yelowfin tuna catch.



However, since the NMFS species composition samples are the only data avallable for estimating the
bigeye tuna catch from the purse seine fleets and removing this caich from the ydlowfin tuna caich, the
authors recommend the following.

1) Continue to maintain two sets of tables, one for adjusted yelowfin and bigeye tuna purse seine
catch and onefor reported unadjusted yellowfin and bigeyetunapurse seine catch. Thesetwo sets
of datawill allow for correctionsin thefuture, if abetter procedureisfound. The adjusted bigeye
and ydlowfin tunacatch should be used in analysesto place arange around the results based on the
uncertainty of the yellowfin or bigeye tuna catch.

2) Use only NMFS species composition samples from areasfished by both fleets. For thisexample,
gpecies composition samples taken from the eastern areas would not be used to obtain the
Japanese purse saine bigeye tuna catch and to adjust the yelowfin tuna catch.

3) Encourage species composition sampling of al purse seine catches. Specid emphasis could be
targeted at areas not sampled by NMFS. Anayze these samples for consistent differencesin
proportions of bigeye tuna in areas and adjus, if necessary, previous estimates of bigeye and
ydlowfin tuna catch.

LITERATURE CITED

Anonymous. Report of the Eleventh Meeting of the Standing Committee on Tunaand Billfish, 28 May
— 6 June 1998, Honolulu, Hawaii. Oceanic Fisheries Programme, South Pacific Commission,
Noumea, New Caledonia. 108 pp.

Coan, A.L., G. Sakagawa, D. Prescott, and G. Yamasaki. 1997. The 1996 U.S. purse seine fishery
for tropical tunas in the centrd-western Pacific Ocean. Mar. Fish. Rev. 59(3):34-40.



L L GT 6 Ve 12 8ee 62T €2 a8 L0T | ¥ST | 69 | 866T
6 8 9T 4 o 1€ L6Y 6ST o 62T | 96T | €9T | ¥€S | 166T
8 L 9T T 1S e zov LET 0T L9 8/z | S8 oby | 966T
L 9 4 45 8¢ 62 8T€ 12T €T 8Tz | § €G¢ | 687 | S66T
8 L 9T 1T 0] 8¢ €6¢ LyT g Gz | T 16T | 29v | ¥66T
9 9 45 1T 1€ €z 00€ TET L€ 98T | T 9g€ | 09S | €66T
9 9 45 6 ee e 6TE 6ST T4 T6T | ¢ eov | TZ9 | 66T
9 9 1T 0T €e 62 €92 zeT LT 6TE | O 2/T | 805 | T66T
L L €T 45 e 12 LT€ 148 €T 9z | 1 90z | /8y | 066T
9 9 45 0T Ve 62 L2z 9TT 65 85z | ¥I Gz | 9.5 | 686T
d3HSI4 | A31dWVYS | A3HSIH | A3TdAVYS |A3HSIH | A31dINYS | AFHSIA |@3TdNVYS | HIO | HOS | avd | 901 | 1TV
w<Mw__M_\“wN_/_ 40 m<mwm_\mmﬁzuo mﬁmmmm<_\,_%zuo w/mmmmm<§mzuo Qaxin wmﬂw_,_@amﬁ__/m_w_ﬂ_ coanos | BY3A
S3103dS 40 ¥3FNNN
"BuNn) UlMo| A uo Sies Ylim sakenbs Jo Bquunu afe paysi) satenbs Jo JequinN 'siel Buireo|) Ajuew ‘ssoinep bBuirebeibibe
usljare sav4 'sejdwes (Ajuo euny a/abig 1o uiymo|pA) aind pue (euny a/abig pue uimo|pA yloqg) paxiw apnoul ssjduwes
uonsodwod sa10ads 86T 01 66T J141Jed URISSM-RIIUSO 8y} Ul sieules asind ‘SN Jo sayoed wiold (30z ‘30T ‘36 “IT)
BIRJIS Bole pue SIS Jo sadA1 1usseLIp Ul uaxel sajdues uonisodwod sai0ads Se0INBS SOLIBUSIH Ul [eUOIRN JO BquinN  ‘Tajqel



00°00T A A 0T 00'SL 4% 9T 6T 1G'8L €€ [474 8G 0€'SS 6T¢ 96E orS 8661
0006 6 0T 0T GE'¢8 T LT 6T vv'v8 8¢ 14 85 6599 9E¢ LTV (01251 L66T
00'S. 9 8 0T 6279 6 VT 6T 120, 9¢ LE 8§ ¥6'6E €eT €ee %] 9661
0529 S 8 9 E€E'ES 8 ST 4" T.'Sv 9T S€ 8¢ 06'TT LE T1E %4} S66T
EV'TL S L L G8'E€S L €T 1T 98'¢h ST S€ 8¢ ¢S'TT 144 9G€ LvT V66T
00°09 9 0T 9 00'Sy 6 0¢ T 6.'6¢ vT Ly €¢ V6L 4 STE IET €667
0009 9 0T 9 j4d44 8 8T 6 ¥8'9¢ VT 8¢ e 85'ST ey 9/¢ 65T 66T
S9'VS 9 11 9 98'¢y 9 V1 0T 19’15 9T 1€ 6¢C [N 54 88¢ el 1661
0529 S 8 L ¥S'19 8 €T 4 8E'Tv 4 6¢ 9¢ €.'8 [44 [414 ST 0661
eV'TL S L 9 00°09 9 0T 0T L1°¢S 4 (44 8¢ Ov'8 [44 09¢ s 6861
EC'E8 S 9 0T SS'vS 9 TT 6T 8€'99 LT 9¢ 85 SLVE 86 28¢ (01251 88671
€€'E8 S 9 0T 1999 8 4 6T 00'S. e [4> 89 T.9v 145 ¥0€ 0vS 18671
0008 14 S 0T £9'99 9 6 6T 80'€L 6T 9¢ 85 9E'EY 14" 98¢ (01251 98671
0008 14 S 0T 1999 9 6 6T 00'v8 154 S¢ 859 80°L¥ €TT ove 0vS G861
00°00T € € 0T EV'1L S L 6T GE'¢8 vT LT 85 81°6€ 9L 6T (01451 7861
v1'.S 14 L 0T 00'09 9 0T 6T Lv'9L €T LT 859 81’15 /8 69T ovS €867
1.°98 9 L 0T 00'0L A 0T 61 GE'¢8 V1 L1 89 019 8T1 /81 ovS ¢861
€E'E8 S 9 0T 05'/8 , 8 6T S1'S6 154 [44 85 £€C'ES 66 98T (017251 1867
LNIOHId [AI1dNVS | AIHSIF|dITdNVS | LNIDH3d | TdNVYS [ dIHSIH [AITdNVSELNIOHId|dI 1dINVYS | AIHSIH |3 TdNVYS ILNIOHId |dI1dINVYS | dIHSIH|d31dNVS
NVdV(l 'S'N NVdV(l 'S'N NVdV[C 'S'™N NVdV(l 'S'N dV3IA
334930 0¢ 334930 0T 33493ds 3349341

'866T O} 966T Ul 10|} asaueder a)

104 pUe 886T 01 T8BT 04 SN aBM GE6T 01 686T PO Led 3y} Jojsa|duues uonsodwioo s910eds (e (duwes Ueder) 19|} asaueder aup Aq
peUs4aeM UrerIses e pajdues S IAIN J0 Jeauinu pue (paysty ueder) 1684 8uies Ss.ind asatieder aU) Aq peusijeeas es.e Jo quunu
(po1dwes S4ININ) so1nBS SSLBUS I BULe A lUOIEN 3U) Ag Lo nsodWwo0 s9109dks 10} peduues (302 ‘30T 3G ‘IT)eriseske jo bqunN  '€3|qel

SSlLBUSH aule |\ ruoeN wo.)eunt a/abiq Jo suoniodo.id usemieq SousB JJIP BY) SSI5Se 0] [PPOoW LR LA JO SBARLR LR JO S)INsay

¥/8T.°0 [€2805°0 [88220°0 [66%€0°0 NEEY |
€0000'0 [0€SET'0 [FOTOT'0 [02E60°0 3aANLIONOT||
€2/.16'0 [€2292°0 [58200°0 [25000°0 3AanLiLv|
.02 0T oG o1
ALI719VEa0dd 5103443 __

SI094D U1 SSOLBHIP 1Wedjubs ssedipul 08z 0} asop Alljiedold “(302 ‘30T
‘3G ‘1) eI ERR AQ ‘866T 01 686T UISBUDIRI aU s 85.nd 21} 104 UBISOM-211US0 'S' N JO Uexrl SO dues uo 1 sodwiod soneds a0 Ines

‘¢9lgelL



9 L L (o) 9T LT LC 4% (1944 90¢ 96¢€ [44% 866T
6 0] 6 qT LT LT €€ 14 514 10¢ LTy GG9 16671
] 8 8 8 14" LT [44 LE qg €eT €EE 109 966T
9 8 8 6 aT LT |44 GE TS vt T1€ 90v G661
S L 6 6 €T 6T 1c GE or LLT 9G€ 0SS V661
9 0T 9 1 0¢ 14" [44 Ly 9¢ 6 ST€ S6€ €661
9 0T 9 (0] 8T [4) 0¢ 8¢ 9¢ 0cT 9.¢ 1444 2661
L 1T L 8 14 14 9T TE (014 871 88¢ 144 1661
S 8 L 8 ET 1 LT 62 [4% 68 [4°14 LEY 0661
] L 9 9 0T 4 9T €¢ LE 80T 09¢ ¥8¢ 6861
] 9 L L T €T LT 9¢ 13 6€T 8¢ 0.2 8861
14 9 9 L 4" 14" 1 [43 ve G6 ¥0€ 8G¢€ 1861
14 9 8 L 6 LT LT 9¢ [44 €91 98¢ G9¢€ 9861
S S 6 L 6 6T 0¢ |14 JA4 Syl 0ve [4°14 G861
€ € 8 L L Tc LT LT 514 8¢1 V61 LY 7861
S L T L 0T e 14" LT €9 S8 691 67S €861
9 L 6 L 0T 8T 14" LT 1514 Gcl 18T 1444 ¢861
S 9 8 L 8 4" 6T [44 X4 70T 98T 6.1 18671
H109 NVdV [l SN H109 NVdavle SN H109 NVYdV( SN H109 NVdavl SN HYaA
33493d 0¢ 334934 0T 33493d S 33493Ad T

'SI9} U109 Aq pausiy erelis ease Jo Jequinu 8y ssleolpul H10d, "866T 01 T86T
‘014108 UBISOM-[RAIUSD 8} Ul 189]} au s asind asaueder pue 'S N 8yl Ag paysty (302 ‘30T ‘3G ‘IT) erlis eake Jo BquinN 'y a|ge L



PERCENT SETS

- N
10 LOG SETS 4
0 L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L]
81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98
YEAR
100 -
n
'_
L
(9]
'_
Z
L
O
x
L
o
20 -
FREE-SWIMMING
10 SCHOOL SETS
o L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L
81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98
YEAR
35 1
30 - *~ -
” 251 / "
?} 20 U.S. 4
= /
415 4
&
o 10 A9
: FAD SETS . JAP:A:N
0

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 9% 97 98
YEAR

Figurel. Percent of setsby set type for U.S. and Japanese purse seine fishery in the centra-western
Pacific 1981-1998. FAD (fish aggregating device) sets are drifting rafts.
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Figure3. 1E area strata fished by the Japanese purse seine fleet (triangles) in 1993 (A) and
1982 (B) and 1E strata fished by the U.S. purse seine fleet and sampled for species
composition by the National Marine Fisheries Service (circles), 1993 (A) and 1989
to 1995 (B). Squares indicate area strata where both Japanese fishing and U.S.
species composition samples occurred.
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