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Zoogeography of the Epipelagic Fishes in the South Pacific Ocean
and the Pacific Sector of the Subantarctic, with Special Reference
to the Ecological Role of Slender Tuna, Allothunnus falla:

Akihiko YATSuU

Abstract

Geographic distributions and seasonal migration of epipelagic fishes were described on the
basis of 1,254 driftnet fishing operations in the South Pacific Ocean and its adjacent waters during
1982-90. Subtropical, Transitional and Subantarctic Regions were recognized from species compo-
sitions in the catches. Analyses of stomach contents and gonad conditions of Allothunnus fallai,
the most dominant species in the catches, revealed that this species is a planktivore which migrates
between subtropical spawning area in austral winter-spring and subantarctic feeding grounds in
summer-autumn. Bipolar distributions of major epipelagic nekton and their stomach contents
suggest that A. fallai and Pacific salmons (Oncorhynchus nervka, O. gorbuscha and possibly O. keta)

have similar ecological role in the South and North Pacific subpolar waters, respectively.
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Summary

1. Background and objectives

Prior to the late 1960’s, the Central Water of the South Pacific was regarded biologically as the
oceanic equivalent of ferra incongnita. In contrast, the equatorial and coastal areas of the South
Pacific and the Pacific sector of the subantarctic waters were considered to be productive areas on
the basis of "“C uptake, chlorophyll-a and zooplankton distributions. This view was supported by
the annual catches of more than one million metric tons of the Peruvian jack mackerel, Trachurus
murphyi, in the Peru Current and subantarctic waters of the South Pacific during the 1970’s and
1980’s.
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The slender tuna, Allothunnus fallai, being monotypic, is almost confined to the southern
hemisphere. Stomach contents of limited specimens of slender tuna ever collected from coastal and
subtropical waters contained mainly crustacean macrozooplankton and small fishes and squids.
These data, together with well-developed gill rakers and with very rare catches of this species by
the Japanese tuna long-line fishery, were considered to support the view that slender tuna is a
planktivore. On the basis of the feeding habits and the extensive occurrences of larvae in the
subtropical waters, potential of slender tuna as fishery resources had been discussed.

Driftnet fishing has recently been criticized because of the poor gear selectivity. This in turn
implies that driftnets are useful in studying community structures of the epipelagic nekton. The
recent experimental driftnet fishing by the Japan Marine Fishery Resources Research Center
(JAMARC) in the South Pacific and its adjacent waters from 1982 to 1990 revealed that slender tuna
is very abundant not only in the subantarctic but also in the subtropical waters. Other South
Pacific oceanic fishes taken by the driftnets have usually their closely-related species or counter-
parts in the North Pacific, e. g., porbeagle (Lamna nasus-L. ditropis), pomfret (Brama brama-B.
Japonica), pelagic armorhead (Pseudopentaceros vichardsoni-P. wheeleri) or the world-wide distribu-
tions, e.g., blue shark (Prionace glauca) and albacore (Thunnus alalunga). Abundance of these
species in the catches and analogy of species compositions between North and South Pacific except
for the lack of the North Pacific congeners of slender tuna and butterfly tuna, Gasterochisma
melampus, pose a question on the role of these tunas in the pelagic ecosystems.

The present study aimed to elucidate distributions of epipelagic nekton, zoogeographic regions
and their community structure in the South Pacific and its adjacent waters and to discuss the

ecological role of slender tuna.

2. Materials and methods

The data used are driftnet catch and oceanographic records obtained from the 1,254 experimen-
tal fishing operations by JAMARC's research vessels from August 1982 to March 1990 in the South
Pacific Ocean, Tasman Sea and the Pacific sector of the subantarctic Southern Ocean (10°-56°S, 74°
W-154°E ; Table 1, Appendix-Fig. 1). Oceanographic observations included color of the sea, Secchi
disk depth and XBT casts down to 460 m. The total length of the driftnets deployed per operation
was 14-32 km. Depth and mesh size of the nets were approximately 10 m and 104-216 mm, respec-
tively. Catch in number and weight were recorded by species or species group. Gonad condition
and stomach contents were examined on 2,257 specimens of slender tuna (463-896 mm fork length ;
FL) caught by the driftnets from high seas of the South Pacific (20°-54°S, 74°-154°W) from 1985 to
1987. Stomach contents of 200 specimens of large predatory sharks, swordfish, marlins and
butterfly tuna and FL compositions of 19,779 individuals of slender tuna were also obtained from the

132 fishing operations in the same area and period.

3. Oceanographic features and distribution of major species
Secchi disk depth (transparency), color of the sea and temperatures at surface and 100 m depth

were summarized by two month interval and by 2x10 degree block of latitude and longitude (Figs.
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2-6). The synoptic overview of oceanographic features are: (1) the Tasman Sea and the South
Pacific are distinct although the research period is confined to October-January in the former area,
(2) clear latitudinal zonation in the South Pacific including subantarctic waters and excluding the
neritic areas east off New Zealand and west off Chile, (3) subtropical waters west of about 150°W
indicated more greenish color and lower transparency than the eastern subtropical waters. On the
basis of the present observations and existing literature, the Subantarctic Water, Western Central
Water and Eastern Central Water were recognized in the study area.

Total catch of major species in 1,254 fishing operations, where 607,941 tans (standardized at 50
m long net panel) were used, comprised of 573,506 individuals of slender tuna, 465,132 pomfret, 77,
525 albacore, 33,509 skipjack tuna and 13,045 blue shark (Table 5).

Fishing effort (numbers in tans) and catch-per-unit-effort (CPUE, number of fish per a tan) of
11 major species or species groups were summarized by two month interval and by 2x10 degree
block of latitude and longitude (Figs. 8-19). CPUE of 34 dominant species or species groups were
summarized by 2x10 degree block (Fig. 20-53). Three geographic distribution patterns were
recognized : (1) distribution of extensive range with high CPUEs in the Tasman Sea and in the
western South Pacific (albacore and skipjack tuna, Katsuwonus pelamis), (2) distribution limited to
east off New Zealand and off Chile (Polyprion spp. and the Nomeidae), (3) zonal distribution at
certain latitudes of the South Pacific Ocean including the subantarctic waters (all other groups).
Relationships between CPUE and sea surface temperatures (SST) were also examined by two month
interval for the 11 major species (Figs. 54-65). Concentrations of slender tuna, indicated by high
CPUE, were observed in the subtropical area (SST 16-23°C) in austral winter and spring, and were
shifted to the subantarctic area (SST 5-13°C) in summer and autumn. Lamna nasus, Isurus
oxyrinchus and Brama spp. (most probably Brama brama and B. australis) also indicated similar

seasonal migration although the latitudinal range was less pronounced than in slender tuna.

4. Community structure of epipelagic nekton

To detect the zoogeographic regions, two different analyses were carried out : (1) comparison
of latitudinal variations of CPUE and temperature structures along four series of consecutive
drifnet fishing at limited meridians and (2) cluster analysis of CPUE data summarized by two month
interval and by 4x10 degree block of latitude and longitude for the entire season.

Latitudinal variations of species community and water temperature structures were examined
at meridians 120°W (15°-40°S, November, 1985), 125°W (36°-48°S, December, 1985), 140°W (45°-54°S,
February, 1986) and 163°W (34°-54°S, January-February, 1983). Based on the water temperature
structures, the Subtropical Front (STF) and Subantarctic Front (SAF) were detected at around 40°
S and 53°S, respectively (Figs. 67-70) irrespective of the season. The distributions and abundance
(CPUE) of nekton were closely associated with these fronts. The STF was considered to be a
region of convergence with a width of 2-3 degrees of latitudes, where distributions of subtropical
and subantarctic species overlap, hence STF zone are ecotone of epipelagic nekton, indicating
higher species diversity than in the neighboring areas (see below). The subtropical waters had

higher diversity of species and lower CPUE (all species combined) than in the subantarctic waters,
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with an exception of latitudes around 30°S in austral spring, where the dominance of slender tuna
(999 in number) recorded high CPUE and low species diversity. Species diversity was higher in
lower latitudes especially north of 21°S and CPUE indicated the inverse trend.

On the basis of dissimilarity-index-matrix calculated from CPUE of major 23 species by 4x10
degree block of latitude and longitude, hierarchy structure of the blocks were determined using a
cluster analysis by two month interval. In every period, the research area in the South Pacific
consisted of three major clusters or zoogeographic regions : (1) zonal area at around 40°S latitude
(Transitional Region), (2) Subtropical Region and, (3) Subantarctic Region (Fig. 71); which were
distinguished from remaining Tropical Region surveyed only during October and November. The
Tasman Sea was distinguished from the South Pacific during October and November, but was
clustered with the Transitional Region of the South Pacific during December and January.

The species diversity, indexed by Simpson’s A ! or Shannon-Weaver’s H’, was generally highest
in the Transitional Region followed by the Subtropical Region, and that of the Subantarctic Region
was the lowest (Table 6). The species diversity in the Tropical Region was higher than that of the
Transitional Region though the research period was limited. In austral spring, species diversity of
the Subtropical Region was lower than other seasons owing to the dominance of slender tuna.
Within the Transitional Region, species diversity was higher in waters near land masses throughout
the season, this could have been caused from the smaller difference in CPUE among species
examined.

Based on the analysis of the relationships between order of species and CPUE within geo-
graphic regions, seasonal variations of the community structure were found to be strongly affected
by the migrations of five dominant fishes : slender tuna, pomfrets, albacore, skipjack tuna and blue
shark.

5. Ecological features of slender tuna

The fork length (FL) of slender tuna ranged from 48 to 89 cm and smaller fish less than 66 cm
were rare (Figs. 77-82). Males and females had uni-modal FL compositions with a mode at about
71-72 cm and at 75-77 cm, respectively. Geographic and seasonal variations in the FL composition
were minimum except for waters near land masses, where available data in summer and winter
indicated broader FL range than in the high seas.

The stomachs of slender tuna were almost empty and gonad conditions were mostly mature or
maturing in subtropical waters and the Peru Current area north of 31°S during October through
December (Table 7, Fig. 84), thus these areas were considered to be their spawning grounds. From
November to February, feeding grounds were located in subantarctic waters and the Peru Current
area south of 38°S, where slender tuna were usually immature or spent and they preyed mainly upon
euphausiids, squids, copepods, young myctophid fishes and amphipods. The dominant species in
the diets were Euphausia vallentini, E. lucens, Thysanoessa gregaria and Neocalanus tonsus through-
out the subantarctic waters (Table 8). Juveniles of a squid, Martialia hyadesi, dominated in the
Southeast Pacific and Moroteuthis spp. were common in the subantarctic waters of the central South

Pacific. Hyperiid amphipods, Primno macropa and Themisto gaudichaudii, were common but
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gravimetrically much less important in the diet. Adult slender tuna were preyed upon by Isurus
oxyvinchus, Prionace glauca, Xiphias gladius and Makaira mazara in subtropical waters, but not so
in subantarctic waters (Table 11). Slender tuna is a highly migratory species, with a life-style
adapted to the seasonally fluctuating biomass of crustacean zooplankton in subantarctic epipelagic
waters (Fig. 87).

6. Discussion

Geographic distribution patterns of epipelagic nektonic species were found to be basically
similar to those of plankton except for the Transitional Region. Although the Transitional Region
hosts a number of endemic plankton species, this area is considered to be a ecotone for nekton.

There is no holoepipelagic nekton confined to the polar epipelagic waters, i.e., epipelagic
nekton distributed in the polar and subpolar waters during summer and autumn include a large
amount of migrants from the subtropical area. The reason of this migration can probably be
attributed to the seasonal variation of food availability in the polar waters, which is in turn the
results of ontogenetic and seasonal vertical migration of macrozooplankton, particularly copepods.

Like slender tuna, the Peruvian jack mackerel (7rachurus murphyi) is a planktivore distributed
in the pelagic South Pacific where they migrate between subtropical and subantarctic waters. One
of the most important common prey for slender tuna, jack mackerel and sei whales in the subantarc-
tic is a copepod, Neocalanus tonsus. The major food of sei whales in the subarctic Pacific and
California jack mackerel (Trachurus symmetricus ; sister species of T. murphyi) is Neocalanus
plumchurus, which is in turn the closest species of N. fonsus in terms of morphology, ecology and
lipid composition. Neocalanus plumchurus is also one of the important prey for some of the Pacific
salmons (Oncorhynchus nerka, O. gorbuscha and probably O. keta), which are the dominant
epipelagic nekton in the subarctic Pacific.

Bipolar distributions of sei whales, pelagic jack mackerels and two species of Neocalanus,
feeding habits and dominance of slender tuna and the above three species of the Pacific salmons
suggest that slender tuna and these salmons share similar ecological role in subpolar epipelagic
ecosystems of the Pacific Ocean.

Butterfly tuna is also endemic to the southern hemisphere and preys upon squids and fishes,
especially jack mackerel (Table 11). Since these preys are intensively consumed by Oncorhynchus
kisutch and O. tshawytscha in the North Pacific, they may be the ecological counterpart of butterfly

tuna.

7. Conclusions

Slender tuna is one of the most dominant nekton in the epipelagic waters of the South Pacific,
the Tasman Sea and the Pacific sector of the subantarctic. As a planktivore, this species is
ecologically adapted to the seasonally fluctuating biomass of crustacean zooplankton in the
subantarctic area. In the subarctic Pacific, Oncorlwnchus nerka, O. gorbuscha and probably O. keta
have similar ecological role as slender tuna does in the subantarctic waters, likewise butterfly tuna

and O. kisutch and O. tshawytscha. Thus, the two scombrids and five Pacific salmons are consid-
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ered to have independently occupied similar niche in the South and North Pacific subpolar areas,
respectively, though they belong to phylogenetically different groups.

From the viewpoint of energy budgets in the ecosystems involved, slender tuna is considered to
be a transporter of high production in the subantarctic to the subtropical waters where they spawn
and are consumed by larger predators. The abundance of adult slender tuna in the subtropical area
is, therefore, supported by the production in the subantarctic waters during austral summer and

autumn. In this respect, the ecological role of slender tuna is quite different from the Pacific
salmons.
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YLpEEEE (epipelagic zone) 213, HHITH 22RO ASERESTER S TWw3 (Parin, 1967),
SptEBEOEE L LT, KB SEEN - EOEE R W LEEE (van der Spoel and Heyman,
1983) & b /KEEEEDLIE (Parin, 1967) £ b SN TW5, BIEIC LN, FMEEEk OB EE (euphotic zone)
L BEYefE (disphotic zone) D FRRIZZZ#I80m & #9200m TH D, KEHEEIX10~250m D HEiFH T H)
42 L L Twb, van der Spoel and Heyman (1983) BEBEOEZEL L CENBEHFAT 200K D
EEETHD L LAENS, BXEOT —5 134 7% Bt EMCIKEPEETH S £ LT, Bir»
5 HiEE CIX15°COSE AR & D 8 % “epipelagic”™ s, FRETHRLAIL TI2200m LLE % epipolar-pelagic
1, MRATHR & BAERTIROM (YN - RTRE) O¥ TR U < 200m LA % epiboreal 3 & E# L
7zo ABFFETIE, vander Spoel and Heyman (1983) ®“epipelagic”, epiboreal ¥ & U} epipolar-pelagic
A PR L CTHMEERE (epipelagic) LIERZ L ET 3,

EERAECES &, AERBHEAEIRLUTO 2 It KT & % (Ekman (1953) 38 & Uf Parin (1967)
WA o

(1) &4t EREEAE (holoepipelagic fishes)
APEEREBRTEFLOLEE 23 IE2RTT, RENZBDICAXIFXE, I¥FIH
X, VEUFERL, o~R, AVFE TS uE, YAVLE, vUoRIRIRELRD B,
(2)—WrrosteeREMEASH (meroepipelagic fishes)
EWFLEO—MENEREBRTET S, =¥V, Y7RL vrFR, FazVE, ~NFA4T
YRR END B,

SNPER B AR IR L D RS ERE BBV Y, F RS ER O E I RAT 5 &
&h 3 (Parin, 1967), HEERBUHAKIEZ T T > 7 b Y BRELPKBEYAEO WIS HTH B4, KA
THT 707 v RFRBT AL, YU ~F, PEYLERL vURURREICGES Y, KABEEYR
MR OEEEIRE R E . wbh s (Parin, 1967),

JEARFEEDO/NERBIE AL - FEEA 7 b U OEREMIZEE, FL L TRUERECEIVESh:
EARCEDfTRbhTE&l:(Fz21E, =8, 1981 ; %, 1987 ; Brodeur and Ware, 1992 ; Yatsu ef al.,
1993), ZiiE, T EFHESL L OVt LRKEZEDS, RfIFICbz>/ 2 &, BENS W L, BX
UREZE FOEBEM & BB B L Tz, it U8R 3 S g A2 2 B 2 70 o i Bt 2 FE v 7228,
IO EEMC, HEMERPHNS L TENHRERETHSL ENWZ D,

POTC, ERFHEIEREEIIMES NEOWE] FE2 6T, &8, MAFERLE, HELR
EE TRIRELEEEAHIRUALO K FRETH D, WEVERTIR L D B IEmAEE (Southern Ocean) T#H
208, KM TCTIHEEMICHREDILES TH % R b AT HEO—E L L Tilk> 7z, ZDH%OFHENF
FTIZED, BT T o7 b CBERIIFEATFESRRA (HEEEE) CTRELUEVD, =a—Y—F

N B AR~ — VB FRYE IS S 2w LV TH B Tk (Reid, 1962 ; Knox, 1970), 40°~45°S @
HAEHGS CRERBI BT 227007 4 v a EYCED A A ME MR I INE T 3 2 & (El-
Sayed, 1970) 2 ERBHS N LR 5T, & 51T, 1970FAHL & BHAFEICE W THE F 0 — Lk
WD, [HYEREKEEEZ EHAERLI00G b EDF V) <7 VEE RIS 512 % (Vinogradov
et al., 1990 ; Elizarov et al., 1993), BAARFEEAMEEERIZ B IZ° [HEOWE | L i3FEZ ool
BRI E AR T Y F 2 74 27 SOFFER L LD TORMBE, SHONS L) KEVEENEZAEL,
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BT RIS A VY 7 Y IS L Z RS EE N OB WIS TH 5 (Kawamura, 1974) , FiEE
RIS CHELASMCE R 2 REE @727 > 7 v ) 2HAT2AREMED & 2 £ & L TR (1971)
7Y ADOAREME R R L 72,

7uavFABEVNRHCEL, 7 aY )+ R Allothunnus fallai Serventy, 1948 721 & &, BHHIIC
i~ 7o (Thunnini) O—E&& &3 (Cressey et al, 1983), AFIIFELHREETH YD, ILAFERE
7513 Los Angeles Harbor () 7 0V=7) D oEEO 1Hl, BXUNRT AR ATHES NI NY 3
UHYFOENBE»SBONIA I EPHON TR ICAE T, o3z atEbhs (7,
1972 ; Collette and Nauen, 1983), ¥i/KEERFFE L > ¥ — (Japan Marine Fishery Resources
Research Center : JAMARC) 23R ASFEEIC B> T1982~19904F 21T » 7o K@ LlFREIc L v, KfE
DFEAEEE O HEEIR B & CTHRREIC RO TEPICOHT 2 2 EBH S ko Te, BATFEEDS
FEMAEDO L MU R & 72 3R/ GREBE (h Y vy ——) 2ET %, ZhoildmEitk
FRHECBWTRRLERBIBRE ZET 2 LFE 20N 5, flEEThIE, =Y A2 XY 2 (Lamna
nasus) — 3 A WX (L. ditropis), =¥ ¥ ~HV 4 (Brama brama) — <Y * (B. japonica), 7
YAV YRY A D1 (Pseudopentaceros richardsoni) — 7 %7V YR &£ (P. wheeleri) 2 ¥ TH 53,
BB, 27 bR TT U7 N TRERXFHEERSEILREE LA » FEC M T 2005% < (B
FE, inpress), — ¥ VYIAVARZVAXIVADHL L, KAETCOSMICHRKL-bDEELAR
3, 70V FABVERMICIERTFHRCAHLRV I Lo b, MATFEARERRICBITS7 Y+ 2
DOIFE, B LUK FECB T 2 ERBNEUED R EH S L,

7uYFAORMEE, ek, BEEEL L LURREE» /BN IROBERICETESHES ATV
12@ = 72w (Olsen, 1962 ; Fitch and Craig, 1964 ; #, 1967 ; Wolfe and Webb, 1975), Z115i1C X %
&, BRI E LT, AF7 S8, mwmE, DNUEE, A48, 2ot T2 b rBLUY I T A
v R (Halobates) SR, 5Tz, 2D 2 &3, FE LA X D EA) &7 5 (Nakamura and Mori,
1966), —75, PIAE (1970) 1%, 7 0V F A Oz MM (succus vasculosus) 23R S22 & L Hf
B/MNEED L K FET 2 Z L s, AKEL0m LARDRBICIRYD 53465 2 LHEE L7z, Zh o OBFHRIC
Z, EBTORESHTHD Z LIk, B8R - XH (1972) 70V S AWHNERBEDO ST 7 b
CEUAETH D EfEMmE T Ui, AR CHIEREERRN Y ¥ —07 0 Y+ 2 HROFHEFKICE
FLBIZ, ~7 oo B a3 Efics e B Ici LREZSRAL0R, 07k
Ths,

IO, BAVFEHEOHERIRIZFV T Y, TuVt R, AV 77 EHHYEOEFY T~
7N UREY RS T 5, AFEHEORWIEHRTH 2 2 EAEWREC R -T2, 1 RIEEETHLEY S
Sv7 O Y b AREMD o L7zh3 (Vinogradov, 1968 ; Bary, 1970), 2 KiEEHEL LSOV T
&, REHAETSFHBES N TuRWEIRL L, Flz L, FE FAO 2 X D HRS - GERRE

(Collette and Nauen, 1983 ; Roper et al, 1984) Tb, AR TOSMHEEMI T E TREN LB
%,

ZIT, AFFRTETBLUMOREIEIC D & O AT/ ERBEIC BT 2 #58 - HEEA 2 b 05
1, BHEEE L 2 0FME(LEWHOMICT 5 L &bz, MAFHINERBERROETECHZ 7T oY
FADERFHEOMRIAZ HI L Lz, & 510, IR TREH TR UMGRE L TEBOEREHEL,
FMARHEEEOEBRICB T 2HEEHEL I L L,

McGowan (1974) (ZAEYHEEOHMELUTO 6 HEICE LTz, T4bb, (1) EOMEE, (2) &
DBAFSE — > LEEORITE, (3) 938 — VHERFER O, (1) /%5 — > ORSLERO
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i, (5) BEEE (community) OECH;, (6) LWEEE - EREROMK & BEEDIETH 2, REwITIE,
FESR I AYHEZESE 1) RRE, EIZIRS0EE IR > TET2ERT 2,

B1E BEH C FH &

1.1 &

(1) FUHEEET — 5 B L ORI 7— %

19824F 8 A~19904F 3 Bz ¥ A~ Y ¥iB L VBT Tl KEERMRE L > 7 —BfTho77 Y
F AFERBEFHE, v~ Y A FEFEFETE, i UEIRERAERE B S, 254E O LK
RS L CRBHCT b B RESR Wiz (R 1), S0, IS UERAEICE T 2 fEH
Bk D DTz, 19785E~1983F T AL AFRE CHREARBER T £ v 8 —2MT ol v~ 4 A &R
BAFEHAE I & 21,056 D3 LR E v/ (B 1), MAFEETOIERER B OREAE 2 1
B 1wz,

(2) EMFHT =5

FEHEED S b, EENFML 19854 9 H~19874F 2 HOMc B o Nz, 7u v+ ADEREHRK,
W, KE, M 43R, BREYE X U7 oY F 2A0BENEAREE TH 2 KNAEOKE, fE, §
WA OFRELEEE Vo,

1.2 WIEA&E

(1) ¥EEesin

i LMo BRERAETIC, KB, B, B, SUE, SR, K, EBHE, KROSES RS L .
KB T+ VK, BHER LY F—REROCHE L, EAKRAERRES I X EmKARE,
¥ 7z, BEAKREF (XBT) & VR S57460m £ TOAKBREZHIE L 72,

(2) ¥l HaRE

KEMWA 7 b ORELZRBRLEICE D707, MUMEOES 3K, fRL-EHEE104~216
mm THo 7z, Fi LHEOMEZERY (Yatsu and Watanabe, 1987) 22 5 R TEXE (fork length : FL)
63~82cm D7 Y F A2 L 72150~180mm HERHRHETHE N (F2), HBOMEZF A o -
INFTLTAYIDERT, 740V F/ T4 AV MBIV FA LT Y R HEFHEHSN,
1 [E O TIL, BH 14~32km OF LR S X0 5 BRA £ TRHRIE Uiz, Bk S & 0 FAREIZEH
Lo

B, DO5PLORELLERCH > CT—EEBTIT o 728B&L, 7aYFAP=vy vyl Vi
E DIFRDEARFC & 2 AR THERFMICIT o 1B G B o 708, FHEFEHRFES LUt v FAEOH
WL, #%EOLENE» oI,

(3) WHEDFEST ik L FEHEAL

WHEABGIREE X, FHHE, A, RHEIGIE &R, ST AR L, SHEnAE Lk
Zl, BT OIE LR, R, KOMRERE, BT, MRS, ARIRE, WUEOER (5A
CHEE), AERNAMERTH o, BRREUL, BB E, Wik CIER ICHE L Tywikd o Teilo 2 &



Table 1.

Summary of oceanographic and fishing operations of driftnet surveys conducted by the Japan
Marine Fishery Resources Research Center in the North and South Pacific, 1978-90.

No. of XBT
Area and Survey Year Vessel and driftnet Period Geographic Range Source
operations Latitude Longitude
South Pacific
Al lothunnus 82 Hoyo maru #12 67 24-0ct-82 24-Feb-83 23 ° -55° 177 ° E- 166 ° W Makihara (1985)
83 Shinhoyo maru 89 8-0ct-83 19-Feb-84 24 ° -55° 174° W- 120 ° W Tokusa (1986)
84 Shinhoyo maru 83 22-Sep-84 23-Feb-85 27 ° -57° 171 ° W-100 ° W Sugawara (1986)
85 Shinhoyo maru 63 27-0ct-85 19-Feb-86 15° -53° 170° W-114° W Yatsu (1987)
86 Shinhoyo maru 14 27-0ct-86 19-Feb-87 23 ° -54° 135° W- 74 ° W Yatsu (1988)
Allothunnus 87 Ibaragi maru 94 23-Sep-87 2-Mar-88 29 ° -53° 174° W- 130 ° W Kurose (1989)
& Pomfret 88 Ibaragi maru 107 16-Sep—88 2-Mar-89 28 ° -54° 175° W- 123 ° W Mifune (1990)
89 lbaragi maru 91 3-0ct-89 4-Mar-90 29 ° -54° 172° W-101° W Mifune (1991)
Pomfret 84 |baragi maru 128 31-Jul-84 26-Feb-85 26 ° -54° 175 ° W- 130 ° W Takahashi and Okubo (1987)
85 Ibaragi maru 136 25-Aug-85 30-Apr-86 30 ° -55° 170 ° W- 130 ° W Kakoi and Shirasawa (1988)
86 Ibaragi maru 81 26-0ct-86 27-Feb-87 36 ° -54° 174 ° W- 163 ° W Sawadaishi (1988)
Driftnet 87 Yozan maru 71 31-0ct-87 28-Feb-88 10 ° -43° 175 ° W- 120 ° W Satani (1989)
88 Yozan maru 89 23-0ct-88 24-Feb-89 20° -50° 150 ° E- 130 ° W Hatanaka (1989)
89 Shinhoyo maru 75 8-Nov-89 2-Mar-90 20° -50° 150 ° E- 130 ° W Hatanaka (1991)
Total 1,254
North Pacific
Pomfret 78 Shinyo maru 146 5-dun-78 7-Jan-79 30° -47° 150 ° E- 171 ° W Kato and Machidori (1980)
79 Shinyo maru 187 16-Apr-79 31-Jan-80 25° -45° 151 ° E- 143 ° W Kato and Sato (1982)
80 Shinyo maru 176 14-Apr-80 5-Mar-81 26 ° -48° 143 ° E- 124 ° W Makihara and Sato (1983)
81 Shinyo maru 184 22-Apr-81 T-Feb-82 25° -48° 169 ° E-125° W Makihara and lizuka (1981)
82 Shinyo maru 186 26-Apr-82 22-Feb-83 20 ° -47° 147 ° E- 123 ° W Mito et al. (1985)
83 Shinyo maru 177 30-Apr-83 15-Mar-84 30 ° -46° 150 ° E- 150 ° ¥ Takahashi and Nishioka (1986)
Total 1, 056

=
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Table 2. Outline of gear specifications used in driftnet surveys conducted by the Japan Marine Fishery
Resources Research Center in the North and South Pacific, 1978-90.

Area and Survey Year

Vessel

Major gear (commercial net)*

Other types of driftnet

Length

Mesh

Tans per

Corkline

Mesh

Length Mesh Tans per
(m ** size (mm) oper. * depth (m) material (m) + size (mm) oper. *
South Pacific

Allothunnus 82 Hoyo maru #12 36 182 400 0 Multistrand 34 180 300
83 Shinhoyo maru 36 160-180 630 0 Monof i [ ament 36 118 70

84 Shinhoyo maru 36 150-180 700
85 Shinhoyo maru 36 150-180 600 0 Multifilament 36 104-216 100
86 Shinhoyo maru 36 160 600 0 Multifilament 36 104-216 100
Allothunnus 87 Ibaragi maru 32 160, 180 800 10 Multifilament 32 180 100
& Pomfret 88 |baragi maru 32 160, 180 900 3 Multifilament 32 180 100
89 Ibaragi maru 32 160, 180 1000 1 Multifilament 32 180 100
Pomfret 84 |baragi maru 32 150, 160 600 0 Multifilament 32 13-160 80
85 |baragi maru 32 150-180 800 0 Multifilament 32 73-180 100

86 |baragi maru 32 160-200 700
Driftnet 87 Yozan maru 36 160, 180 700 0 Multifilament 36 95-350 200
88 Yozan maru 36 160, 180 750 0 Multistrand 36 160, 180 144
89 Shinhoyo maru 36 178 900 2 Multistrand 36 178 100

North Pacific

Pomfret 18 Shinyo maru 32 160-180 800 0 Monofi | ament 32 118, 160 100
79 Shinyo maru 32 170-180 800 0 Monofi | ament 32 118, 170 100
80 Shinyo maru 32 130-250 800 0 Monofi | ament 32 118, 160, 170 100

81 Shinyo maru 32 150-200 900

82 Shinyo maru 32 150-180 900

83 Shinyo maru 32 150-170 900

+

++

*

multifilament or monofilament (1989 Driftnet survey) net of about 10 m deep
corkline length of a panel or tan

ususal number of tans deployed per operation

Al

72 W ® £
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KBSV {ETH2, FHHLE1 Table 3. List of major species taken by drift-
FOES (FH@TE) 13325713 nets in the South Pacific. Catches

were recorded by species or higher

6m THo7:7:», KFETIZ 1K ZE (1-23). Oth
s . groups (1-23). Other species are list-
SOTn bdf;%ﬁ‘{t Lls, ) ) ed in Table 4.
T LRDWHED L, 7y F TS
- S H A | -2 711z 504 - Code Japanese name Scientific name
iz 280r fRERIE SN EEER L 72, e e o
KA TR I AR TR R 1 2 Xz Lamna nasus
3 FAHFA Isurus oxyrinchus
X, ABRNCH» SR EL - b 4 EPZIL S Prionace glauca
L e g G o 5 PER-T A3 Sphyrna spp.
0)%)%97’;17), uhr") éﬁ%%ﬁbbﬁ 6 JUR Seriola spp.
Wiz, Thbb, R ERICH 1 <7R Trachurus sop.
FUIFTD I. murphyi
LIV LEMKTHS, A 8 SASR Coryphaena spp.
. N 15 C. hippu.
FITERIICR 3 1R FEEY X b IEALAS c equis:/is
. oo n - 5 9 ZOURAVA Brama brama + B. sp.*
WEIEFEK LI, 2OV AN, # 10 #zxkA Gasterochisma welampus
N %% ~ — e VS 11 Favizx Allothunnus fallai
ﬁ7kffﬂ§§(ﬁﬁ%‘l’_’ A Z‘PYT@& = E 12 hIAHDS Acanthocybium solandri
%‘Dg %3&?\ l/f: %%ﬁé@%%ﬁﬁsﬁﬁéﬁﬁ 13 hvt Katsuwonus pelamis
" . 14 Evrs Thunnus alalunga
WEDLbDThHS, TEHIRMES L 15  Fn#¥ Thunnus albacares
o = - — 16 =+EvYn0 Thunnus maccoyii
UREORATHEZR 1 IORY, 17 AnF Thunnus obesus
@EE i ﬁﬁ@%bléfﬁﬁﬁ i)s‘%}%\ itz 18 rhTF KNiphias gladius
19 A=V PE Makaira mazara
5EE, THOSEBECE TEES 20 TIHSLNTE Tetrapturus angustirostris
s 5 = 21 IHhTH Tetrapturus audax
7ol (3R4), WEER, M 2 AKSAH Centrolophi dae
S <~ S~ - 7 A HYRFHARA Centralophus niger
& %EVC BYTFLTVicL s :Ffﬁjﬁg lcichthys australis
HICKREERB»EUCCHEL, Y& SFIFHASAR Schedophi lus sp.
23 Fh4h Ommastrephes bartrami

DREIEHERE L7, 12720, K
Y AFOHE R EEOARHIEL,
BICHIS M T EE—FERERIC L D BEERZHEE L TR,

HAIH RS D RS, 1EOBRECB ) 2REERERLMEOERRE (1 KOES £50m
ZAEREAL) 1,000 TR L7 (B# CPUE) & L7-, WSR2 ERCEE L CHESE CPUE & Lz,
¥z CPUE L9 #5813 BE CPUE 2E% T %,

TR LM ORIE X, —RICHEEERE (BLE, 1979) LERERZISLERERR (Yatsu ef al, in press)
DFERZTLIEBHONT WS, AFETHEA L 720 LEIE, BE150~180mm BSFEHEKTH S Z &,
1 B OBERZ OB S ERTHE DV EF L w I koo, ik 0fafEd CPUE iz 2 s OFE
HETEL ERE L, LeL, A—BE&CHLTRARBICED, AEOKE 2L ) BREDRENES
B8, BHAKEBOEES EOFEMKEMS DI, WLHESEE U CGEREZRET 2 X951210
U EOHEG#MAELYIESIRMM LM (B, 1975) 2T 2 2 L 8WYITH 2, T, K
WFRIc BT 2 27 b > (FAJES X CHEEE) FEE L 13, BEICIIERELIOm LURIC B 1 3 HE150~180mm
OHBIHR LB LS EB LI UVHRELZTLELLEBDTH S, THICb bSO, SEAVET—
213, IEHD D75 VBT B TIAHRIF» DRERREE I HE T 2 4R ORBET 1235 b 7z ST,
Yatsu et al. (1993) »SLARFHEOTR UHERIEOHFE TR L/ L D1, EELLDTH 5,

WAVt =? B australis



ZYFRARIH A Lamna nasus

Y X Cetovhinus maximus (291cm TL)

T AW A Isurus oxyrinchus

I ¥ VA Prionace glauca 7HANYRIA DI Pseudopentaceros richardsoni

Fig. 1.  Selected fish species caught by driftnets from the South Pacific.

it



NNWA YAV A Brama sp. (= ? B. australis)

F=v=HYF

Xenobrama wmicrolepis

Fig. 1.

Continued.

FUST Y Trachurus murphyi

TOYF R Allothunnus fallai
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(4) 7 a2 DEEHRK

19854E 9 A~19874F 2 ADHED 5 b,
7 uYF ADSHEE S W 132m O (200
~54°S, T4°~150'W) IZBWTT7 Y+ R
OEEHHR ZHIE Lz, S BLT,
H 4104, 125, 150, 180, 216mm 20X
5K 5 BT, R 2%, o
H4 (150, 160, 180mm) Tl3, #%HE100
B % SE1E A I Y s S it L, RRZETL
A—RICIVEXER 1 cm AL TEOFKL
770 S PIAM R /N D E A DS EREE &
NI E I b EIE 21T - 7o MIEHIIME
19, 779f@tECTH > 72,

(5) 70V ADEYFHIHE
BEETE, BEATIR R ILHALE
NEEFET 2 &5 CFEAMIC20BD 7 v
YV R R REY D S L, &EF2, 2571
D7 1Y F A (463~896mm FL) #fify EC
FEL, BIEEEE, BXE, k#H, §
DOFRWE, FIEROIRTE, BNEYEE,
EIEIRER ChH 5Tz, HOFME L, HH
WWED IERCRA LR 1 (), 2 G
W), 3 (ol . BEAHINEE 3 LU0 LK
FOREDBR SN BRERIFTHE LTz, &
BASNE R & iz s & AR TR 7291
BUFpshe L7z, IR TR b Ron
RWETERRII KRB U, JEEE L SRR
DOPIELIE AR b EFEER LTz, HEIC 3
DFEHEFFR T o T2,

HANEYIE TELO AR KRB L
7z 5 4 7 v # (Copepoda), Ui M #H
(Amphipoda), & ¥ 7 3 # (Eu-
phausiacea), 4 % ##H (Decapoda), fa%H
(Osteichthyes), % DAtf, 1986/874E5H4 T
i, IheORSEIC] g A TRHEL,
0.5g KM OHEFEHIYIC0.1g L 5L
720 1985/86EFHE TlE, BBV DORE R
& FRER S O HBLOFERES T 2Rl L 12,
BAEY ek L THRET 2720, HED—

# B B E
Table 4. List of other species taken by drift-
nets in the South Pacific. Catches
were recorded basically along with
this list except for Allothunnus sur-
vey in 1982 and Pomfret survey
during 1984-86, where species in
this table were combined under
“other fishes”.
Japanese name Soientific name
N A Cetorhinus maximus
NWr7# Isurus paucus
AUAYAH Carchar inidae
EE=1% Carcharinus longimanus
sabHYTA Carcharinus falciformis
VAR Squal idas
TIZVIHA Squalus acanthias
FNTH A Isistius brasiliensis
ThT4#H Dasyatidae
A reFTAH Nobul idae
NEHhTVUH Paralepididae
33/ ¥EYRIATY Paralepis atlantica
SXOARK Alepisaurus spp.
FETAH Exocoetidae
IFFHY T Scomberesox saurus
21y -0 R Polyprion spp.
anvYAH Echeneidae
FHany Remora remora
TUEFS Naucrates ductor
IHIAR Unidentified Brama
A= HvAt Xenobrama microlepis
24hYVRTA D1 Pseudopentaceros richardsoni
JREFHIAH Gempy | i dae
JYEEFARA Gempy lus serpens
"39—% Thyrsites atun
TISYahny Lepidocybium flavobrunnsum
NILY Ruvettus pretiosus
Y1 H Scombr i dae
#{R Scomber spp.
V=S HIFR Auxis sp.
NHUYAR Sarda sp.
YRADH Wakaira indica
n"oaghox Istiophorus platypterus
IR Nome i dae
SFIAFASA Cubiceps caeruleus
AVE S22, 7% - Diodontidae
T oY Nola mola
94ETYT Razania lasvis
774 Tetraodontidae
AH¥IT Chilomycterus affinis
*Xz277 Diodon hystrix
320 128 ¥ Other fishes
IJTIVR Scopalosaurus craddocki
VT4h Thysanoteuthis rhombus
T h4 Hh# Ommastrephidae
SFIANAAD Todarodes filippovae
Y rEAH Ornithoteuthis volatilis
TFHARILAAH Hartialia hyadesi
3=t Octopoda
TEIHR Orcythoe spp.
A ¥l Ophistothuthis sp.
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# RAEIZ300g BAT) % 5 %A v~ ) IR CREE L TREB it o 720 A2JEIRIEEL (gonadal somatic
index : GSI) 13AFEIR>BANEY 2 E O E I T 2 LROER S —¥ > + ThH 3,

BABYERII50%A Y 70 B « 7V a—)VicB UL, ERCERHIEFZERT, ESIREEEYiEs Lo
EEKEMRITIC B W CHREZR D TLOSEEAN  THER(To 7z, HALLEREZ TR E
3 1 A H¥HIE Sweeney ef @l.(1992), fa3HIZ Gon and Heemstra (1990), # 4 7 ¥##i% Owre and Foyo

(1967), Brodskii (1972) # & O Bradford and Jillett (1974), B3 % Bowman and Gruner (1973),
Bowman (1978) # & OF Schneppenheim and Weigmann-Haass (1986), # ¥ 7 3 i3 Kirkwood (1982)
B & U Baker ef al. (1990), IR LIZBEAEVMOKRESTZ > 7 b > Th 570, FEROMEEHCE
EIIEHHIL 2ot LdL, ZO8EEZE cc (FW), ¢ (F@E), r (D), r (F) KX L Tiisk
L7z

A OEERE ORI, BREYSE NSO FEEEYRE (X7 S8, »A 7Y
M, AEB LU ) BOERICET X, Somerton (1991) DF k2 H w7z, EBEOH &L, DIETTEST
Lfpganicaryea—y =707 7 2k ok, BEYOERILOHEISMIE, ERSMH L I3H 2
SNV, BEOSESITEEATE RV, ZOFHER/ V87 X ) v 7 RSEREFBHTO—DT
Y, flxOERNOHEEYRHEDOERILOSE L L9#HUCED %, Hotelling © T*HaIEIC & VAR
MOEEZUET 25D TH DS, FHEMBROMITIERELR, 7— M2 b7 v 70, 000EO 7 ¥ 5 AR
) 1T X DBE LT, B, DA T SHOHBURE A D (5 ¥R T, DIETTEST ©7 v
TV RADEBCEHE LR WBEND /i, HAT7 VERPRL SEHEYBOT -5 1L D ET:
T-o72,

(6) KEgMHOAMHRA
TaYFAOREERPESMCT B0, BENHREE EFZ Sshic TRRoRMAEO SNEY it
FeHEL, HEEELSISEL T A Y A (Lsurus oxyrinchus), =¥ 3 R ¥ X (Lamna nasus),
3y %)Y (Prionace glauca), * 7 Y% (Xiphias gladius), 7 v} ¥ ¥% (Makaiva mazara), 7 A

b o (Gasterochisma melampus) o

(7) SRR ORI

B LR - REIED 70y Z7HIcRke - TEME23EO CPUE T %, Odum (1950) OESHD
% (percentage difference: PD) 12 & W& 7 0 v 7 HOEEHTY 2K 12, A, BEEOESESEIR
KT L DRIz,

pp=21Fa gl

72721, Na BLUNb T A, B LB T 5 REEEK,

Nai 8L O Nbi ik A, BEIFEIC B 2 1 EOEFEKTH 2,

Z OIEEETE > & JENNE Y (unweighted pairgroup average method : UPGMA) 12X 2% 7 7 A
7 —453#7 (SAS, 1988) %1772,

EYEEEOELUE 11 Morishita (1959) OEBEEEIC L 2488 (CA © Cx) BELHwohd, L
L, 2O5DIEHTIE, HEB—HORERZ IO L S 2R T 2HENER CRR 2856, £
NPV THOBEICDICRONTWEE L ZXATE T, AR X 5 2 LR S OFEHR O
B EREY EE 25N 5, —JF, Odum (1950) @ PD B HEENZERK E S Tw 328, HEfEHc X
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ZEEMEOREEHLREM> C LN TEZFHETHY (KT, 1976), SRIOWFERICHEY L F 2 7,

(8) FEEDLHEM:

EEEOBESREICO VWY, B AAKEGR, O HREICL 2D DO TR RRESERES L
TWw3, KIE(1976) iz 2o #EHE L, Reni 0D—f{tahiczy bn—wiEo< &, HHRIDDIE
¥ (GaRERr, Simpson OLEEEEFSH A, Shannon-Weaver f#(H’) ZLA TR T—M DL 2 FEEL
DRI THDZ ExHNWI,

bbb,
N[a] — (pla + pzﬂ + ...+ psa) 1/(1—-a)
a=0 T
N[()] = S Eﬁ
a=1 TI&
Ny = exp (=2 P;1 nP,)... Shannon-Weaver ® H’
a=2 T3,
Ng = (P2 + P2+ ... + b2 ~! ... Simpson® 1~}

Eixb,

22T, PEFIFHOBMISEN2EFEHOHELEICBI2HETHD, aldEHTdH 2,
FRFGETIZ, BIRD 27 7 A8 =S X D MEE N2 27 b Y BEDOSHRE IR, Simpson O 175 X
F Shannon-Weaver O H’ O R E % vz, Zhli#, H’iE Shannon DEEEE EMKELT 5,

B2E NERBHEBBEODH/NI—>

2.1 BEFNER

BRALZT —2 BEAFESRIChR 24, SEOHFHEZHEOHERICETL TITbhBEan%
Mol (EL, FH1), MAFESBOSHERZB o T—7ic X VBT 2720, SEEMIcH
A RET— SR ERPER L THRE2E - RENE oy 7B8L V02488 (2~4HE334A) 4
BTz, Y- BT, B, K, £EAR, 50m EAiE, 100m [EAES & UK —100m &
DKBETHD, ThFNOFEZEH L, &8, HxO L@ 7oy 7403, #0OILEEOAE I
IoRFEEL, &7 0y 7 OBERE EREREICFEIU) 1EX 8 2Rk,

(1) 8~9H

AL, 20°~40°S, 120W~180"TH > 72,

FBHHEE = 2 —Y—Z > F4EED30°S HEFTIE20m BT, 30°S-120W 71 v 7 Tid31m, % Ofho¥E
HTIE2mETH-o7 (K2), KalF==2—Y—5 > FILEHED30°S FETi34.8~5.0, 28°S-120W
X U28°S-130W a7 Tld, 2.5~2.6ThYH, ZOMOEHTIE3.0~4.0TH->7 (HM3), TDX
I B DME  AKEHEDK & W L, BAEE KEEH/NS LI X5 S hiz,

FHEARIFLEAD 70y 7 D12.3°CH & ILEED19~200CE N L L (B4), 100m [BARIZ
FEIRR IR D12°CE > S AL D 1P CHENEIL L 72 (K5) . FRFAR £ 100m [EAEOZEE, 28°S-120W
7ay 2DL.6eCRERE, 1°CRMTHo7 (H6),
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August-September No. of Operations = 93
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160 180 160W 1400 120 100W 80W
preeesd
108 praan
#hdt
##
# %
208 ¥ H
# # i
#i
M 40 32.0 32.0 o
## 42,314 32.5 32.0 4
308 [## . 30.0 33.0| 382.5| 32.5 ¥
30.0 35.0 36.0 i
#  |sge0.0p<2100 1.0l 3q 161
19.6 19.7| ## 24.9| 27.3 T .
5.8 24.0{ 25.0 23.3 4.5 #e4
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Fig. 2.  Distribution of mean Secchi disk depth (m) by 2x10 degree block of latitude and

longitude.
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Fig. 3. Continued.
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Fig. 4. Distribution of mean sea surface temperature by 2x10 degree block.
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Fig. 4. Continued.
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Fig. 5. Distribution of mean 100 m water temperature by 2x10 degree block.
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Fig. 5. Continued.
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August-September No. of Operations = 83
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Fig. 6. Distribution of difference between mean surface and mean 100m water temperatures
by 2x10 degree block.
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Fig. 6. Continued.
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Table 5. Total catch of major species or species groups by survey type and year in the South Pacific by the
Japan Marine Fishery Resources Research Center.

Survey ———————— Allothunnus Survey ————————— === Al|othunnus & Pomfret === ——— Pomfret Survey ===== Driftnet Survey ====
Year 82 83 84 85 86 87 88 89 84 .85 86 87 88 89 Total
No. of driftnet operations 67 89 83 63 14 94 107 9 128 136 81 n 89 75 1.254

Sea surface temperature (Min.) 9.8 8.9 6.3 1.0 19 8.8 8.8 8.7 6.9 5.0 10.8 15.1 16.8 18.0

(Max. ) 23.7 23.8 21.9 26.6 2.1 19.8 20.7 20.2 21:1 18.9 20.8 28.4 24.5 20.7
Effort (Standardized 50 m tans) 29,532 37,306 31,764 26,514 32,414 45,135 56, 075 53,880 52,394 63,565 36,115 43,275 52,340 47,632 607, 941

Catch in number of individuals

Alopias spp. 1 1 2 0 0 0 2 0 0 1 1 1 1 2 12
Lama nasus 125 37 558 m 252 810 1,306 386 886 1.168 1.291 240 1 2 7.233
Isurus oxyrinchus 95 94 89 61 55 145 203 183 133 101 40 98 138 125 1,560
Prionace glauca 501 376 860 361 5§53 881 2, 600 329 834 1.541 1,680 1,885 380 258 13,045
Sphyrna spp. 21 5 0 2 0 0 0 1 0 0 0 3 14 9 55
Seriola spp. 8 24 5 1 4 1 1 0 9 5 0 1 13 4 76
Trachurus spp. 0 0 36 251 190 745 520 380 506 0 350 1 0 0 2,979
Coryphasna spp. 47 144 3 43 121 68 30 21 25 1 0 51 45 6 605
Brama brama + B. australis 7 755 3,723 16,941 20,566  16.483 59,029 86, 585 16,268 40,987 96,645 94,188 456 313 9,393 465, 132
Gasterochisma mslampus 6 29 50 149 230 396 463 118 631 450 462 6 0 0 2.990
Al lothunnus fallai 19,594 24,130 38,985 36,181 32,865 56,068 100,788 102,843 44,997 75,468 29,835 10,907 700 145 573, 506
Acanthocybium solandri 4 20 3 0 0 0 0 1 2 0 0 15 2 0 47
Katsuwonus pelamis 539 3,247 n 216 214 959 3719 135 2,463 147 8 475 8.431 15,925 33,509
Thunnus alalunga 3.803 2,693 1,548 316 618 2.154 1,356 2,867 2,165 1,844 2,003 4,475 16,011 35,672 71.525
Thunnus albacares 63 102 5 5 3 9 20 3 24 0 0 32 75 10 351
Thunnus maccoy| i 4 1 1 0 1 2 0 0 6 8 6 3 7 0 39
Thunnus obesus 95 101 7 2 0 2 1 0 1 0 0 4 4 1 234
Xiphias gladjus m 88 23 15 20 40 43 47 54 20 13 49 86 122 697
Nzkaira mazara 8 8 6 13 5 1 3 5 0 1 0 74 1 1 126
Tetrapturus angustirostris 21 85 16 9 10 18 16 28 24 1 4 86 164 19 507
Tetrapturus audax 41 33 18 13 1 13 16 33 14 4 0 20 26 38 270
Centrolophidae spp. 0 46 0 0 131 966 1,082 155 0 0 918 0 54 7 3,359
Omuastrephes bartrami 181 1.254 17 136 195 299 84 321 516 687 33 867 1,225 419 6,334
Others 429 577 423 378 293 8 1, 181 302 256 290 1, 563 31 17 137 5. 885
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sea surface temperature (SST) and 100m
water temperature at 170°W-180°.



FARSAREC 35 10 B SFBERIE M o S oD Ay

Secchi Disk Depth at 1604

45
+Aug—SED\
40 —o—0ct-Nov
| —+—Dec-dJan
5 —o— Feb-Apr
30 o
Ex
=
r=]
g 2
a
15
10
5
0
g g g < g
Latitude
SST at 1600
30
~a—Aug-Sep
—o~0ct-Nov
25 —+—Dec-Jan
—e—Feb-Apr
o
20 +
g
— 1Br
a
10
5F
0
8 g g g 8
Latitude
100m Temp at 160W
30
-=— Aug-Sep
—o—-0ct-Nov
2% ——Dec-Jan
—=—Feb-Apr
20 L
g
B
. 10
5
0
g g g g g
Latitude

Fig. 7. Continued (160°-170°W).

31



32 ®oB W E

August-September No. of Operations = 93 Retreived Tans = 43707
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Fig. 8.  Distribution of fishing effort by 2x10 degree block of latitude and longitude. Left : No.
of operations, right : No. of effective tans of driftnets per operation.
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Fig. 9. Distribution of CPUE of Lamna nasus by 2x10 degree block. CPUE is expressed in
number of individuals captured per 1000 tans (50km) of driftnets.
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Fig. 9. Continued.
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Fig. 10. Distribution of CPUE of Isurus oxyrinchus by 2x10 degree block.

(3) 7AW A Isurus oxyrinchus (1, 10, 56)
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Fig. 10. Continued.
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(4) I3 F VYR Prionace glauca (41, 11, 57)
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Fig. 11. Distribution of CPUE of Prionace glauca by 2x10 degree block.
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Fig. 11. Continued.
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(5) 7Y@ Tarchurus spp. (1, 12, 58)
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Fig. 12. Distribution of CPUE of Trachurus spp. by 2x10 degree block.

DEDE, T YRBIEY A R MATEDI ~54'S THMAT 508, BEELDE~KBICH TP
T 2ERS RS Nz,

<7 VEIE, HE L7 REARD10~19°C & EEERSRE Th - 72, B L EE CPUE & $11~16°C
TR o572, 11~ 1 Hic g @ CPUE 235 67z 23, FifzkiER| CPUE wBEELZ AR s h
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RTVCRKREBE T LB 2 D, KFEOE W CPUE 258 5 M7z 166CULF O AR T 11~ 2 H iz bk
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HI 7w,
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Fig. 12. Continued.

(6) = v~#HYA Brama spp. (1, 13, 59)

EAEEICE, =YY ~H YA Brama brama £ ZDNFETH LAy =H YA B sp. (Mead,
1972) B LU B. australis 35344 % (Yatsu, 1990 ; Pavlov, 1991), Brama sp.& B. australis DFED
MBI KRB TH 2, Tz, EBEEE TR INSLANDY =B Y XIE (B. dussmieri 72 E) & ENT
W-HTREME L HERR TE 2 v, IS B LBICKRICHRESh, BRENC LR TREUT 270, ik
TORSERHETH 5Tz, o T, AR TRINS ZEEMIC=V =T VA L TE LD, BB,
FHEDFMP OISR TIE B. sp. (=? B. australis) ML L, R\WT B. brama 3% { ¥EI iz,

ZyyRAVAIR 8~ HICRAEEROIFZIZFSEIcHEEL, CPUERRMED 1 7uy 7 TRPE
572, 10~11F121390°~110°W % & < 20°S LA O FHE R O 12 IF 28 B L, mw CPUE 35 A~
PR EARFEEDISS LE TR Sz, 12~ 1 A TiE28°~54°S D iFiZeEic i L, CPUE i340°
~52°S DEFIZTEEB TE D 5 72, vy CPUE 738 & M7z Akdk 312~ 1 HD120°~170W i BWLW THEIF £t
R aEANR ST, 2~4 FI21338~56'S DIEIZLIic B L, 46°~52°S T CPUE 23@& 5 72,
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Fig. 13. Distribution of CPUE of Brama spp. by 2x10 degree block.

ZDEIIT, == H YA IF20~56"S DL WHHKIZHA L, HYv> CPUE 278 LRI ES » o S
W CRE N A EMA SRR I /B S e,

=Y YRAYVAFRAAR T ~24Clc B LT, Bt ERECPUE L b, 9°CTRE CTH-3 A%
k&, 10~15°CTEM» >z 8~9 HiZ CPUE 2MEn 57228, IHIZHIES HEN D hoizlzd kb
EzoN3, BEABNOEIEEIR, BARBTOREL LA Dok, HABETIE R 7,

AL REPEIC AR T AU S ~ &Y 4 Brama japonica O35S %2 BilF-thit (1981) 13RO LS5 1C %
EHTWS [ ENH & I A~ BEOHEAEHTH Y, H~EFOKE LFICHEOEERRIR 5
Dk 2, EFEEE C/NRfE, THESE, B v b VR REEL, KB T % R AIE 0 (1981)
&, JEKFED Y =AY A OFEMK» S 38 (16~30cm, 35~46cm, 49~55cm FL) %5&, KA
FUEEALHF DA T 5 2 & 2 Lic, AWSECHER LT — 8 O—E» 5o hiz v~ 7Y A &
FPFBEIC BT, S AAME (1987) IFREBSTO=Y v ~H VA4 NRYEL~55cm THH, ZDHEE
HELRR I3 U R & 72 3 BIET T H D, 160°~170°W TIXFE T3 2 1E £ AR A OEE T 2 28, 150W T
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Fig. 13. Continued.

R LRGSR S v ERE L, SR o7 REKE & R EOBRIC IE—EDE
MR s ahords, ZORRIZLTEE L2 £ Lo EOMEEREICHZ EFEZ 5N,

(7) #Abva  Gasterochisma melampus (1, 14, 60)

AFEIE 8~ 9 HIC1328°S-140°W £38°S-140W 7o v 7 2R & FAEEH ICIIHEY T, cheD 7
oy 7 TH CPUE 38 TED - 72, 10~11H I3 FEARFEED34°S LIF 12 & & 11, CPUE 137580 40°S
fHETE» o7z, 12~ 1 A TREAFED3SS LI 0FIZ2uc 13 L, CPUE 137EERD48°S IR & 7
D D40°S DR TE D o 720 2~ 4 HTIE38S-160W 71 v 7 2R £42°S DR OIZIT &I H
B U7, CPUE DSFICHEDMHEMERSNehrol, D& DI, AR o IFFATFREREE L
WAL, ZFTCEFE1228°S £ TIL BT 208, HEFELSKED 54 1E34°S LM IR 5 h, &v» CPUE %
RTRRERERCR T 2HABR SN, %8, LKFELSOARMOEKITNT A FEE» S 14,
A REE A 5 O 1 F23H 2 (Tto et al., 1994),
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Fig. 14. Distribution of CPUE of Gasterochisma melampus by 2x10 degree block.

A A 2 IZFREAE S5 ~19CICHE L, BE#CPUE X, 1~2HATIR6°CTERD TEL, BARIZ
Cl&ro 1z, 11~12H 12 B 2 BH CPUE 312~14°CTHE» > Tz, % DOMLD F I3 75 < DA 72 {E
BN R & e o 7248, AFEDEV CPUE M5 572 14 CUU T OARIR TO RS 3Dl otz &
bFEz o5, EHit CPUE & B# CPUE & [ARRZIEA TH > 7z REAEROVEMEER, 7—5 DD
BBHMBZWLOD, 8, 11, 2~4 ADISCLULEOBABR CIFEL, 12~ 3 HIiZiZ12°C L b {EAEMHE
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FHEBEOBMRII =Y A X IR, 7AHFALIVF )R EFEYULIER LR LIz, H A b OOREA
SR BT BTN 5~ 9 A (BEERDLZ) 1235°S, 90~110W L TiTbh s LHfES N TED (K
FHIEH, 1993), BEAIR TOE AR 3 EINEE BRI 2 b0 L Bbh b, RO SR b ZRET
TH511~3 HDA0S LI TE L (REFIFH, 1993), HUMIC X 212~ 4 HDE v CPUE A & —
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Fig. 14. Continued.

(8) 7uw+ A Allothunnus fallai (41, 15, 61)

AfElZ 8 ~ 9 HOFEMH B HIR L, CPUE ZHHEITYPE» 5 72, 10~115121320°S E D4
iz B 54, CPUE i3110~130'W, 24°~30°S fhETE 1o 72, 12~ 1 AR FHtKgesicHEL, &
V> CPUE 1 a5 ASEEED50°S AT & il m A EED45°S AT i o, BT CPUE 1H&
Motz 2~ 4 FICFFHEER O 25 < £cHE L, CPUE 3rEEl (FRcrrEs) °&E<, &
v» CPUE 2783 EE A & BHEIc» U TR T 2R R oz, 20k S, 7uY 2132008
DR OBEATRE L ¥ A~ VB ILEHIZ S %25, &V CPUE 935 & Nc I3 K ~FF D30°S {71
T 5 BE~FIRKD45°S AFg L AHICE N L7z,

7aYF AFEEAE S ~260Clo BB L7, EB#-E& CPUE £ b 8 ~11H Ti316°CRLE L 14°CUAF
TEHWEASR S, 12ALKEE 6 ~11°CTEL, 2~3ATIES~ICCTELLLE P27z, DX
12, EEARS CPUE (2 SHE R ZEHIZLH R 5 Wiz, BRAGROFEMEER, &b EAKRE & KAR
BMTRRMMLIA L Hoveh, BIPEhotc, 70V F ADAFRIIEL4ETHLLHL %,
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Fig. 15. Distribution of CPUE of slender tuna, Allothunnus fallai, by 2x10 degree block.
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Fig. 16. Continued.

(9) #VvA  Katsuwonus pelamis (16, 62)

AfflE 8 ~9 H121334°S LU o FE S 2 c HiF L, CPUE Bl TRRE s 72, 10~11H12 13
&A= HEDIEIETEE L FARFEHED36S Udtic R o, CPUE 35 A= VDS LUETELL S
<, PHEEEASEEED30S (L TRRE D 5 T2, 12~ 1 A TIE S A~ 2 HED40°S LU & FEAFEEED44°S LA
jtoiFziEeFc B L, CPUE 38 A~ Yl ceem»r oy, 10~11H LD 0T Lz, 2
~ 4 ATi342°S LD &R A L7c S, CPUE BiE»o7ce 2D X I, AV FRIEFEDY A
TEEETR N, EATE TR TORE Y CPUE Rt iz, AT TOSMREERIRLED
WS LOBRICE T L, BEE~FIRKITIZ44 S ITEL T2,

B A IEREARLI3~28CICHIR L 72, B#-E&E CPUE & bBAAITE» >z, 8~ 1 ADEPAT,
FHE KRR DR CPUE #3772 AZLIER 5N e o 7o BEAED OFEHEEIZ10~ 1 B TIEBEK
HIzEE»- T2,

Foresberg (1980) 12X 3 &, # VA OKVFEEC B 2 FEIG L, FREmE 2 o0 sl ¢ld37 N~35°
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Fig. 17. Distribution of CPUE of Thunnus alalunga by 2x10 degree block.

S LEFILIEMIL <, WETIREE CI0BEREICIRE 2, £/, MATPHETEI~4 Ail=a—Y—=F v F
JEAMICERANET 2 & &N, T I TOMEENIIEDRFEKERIZIT~23CL &b (Foresherg,
1980) ., ARFFEEER (K16, 62) X, 10~12H Tl Z O & —E L7225, 1 ARRRIZ21°CRA L CTHED
fThhzhrolzlzd, CPUE XKL - 7,

(10) >+ #  Thunnus alalunga (17, 63)

AFEIE 8 ~ 9 A IFFAEEER O IFIZ 4 TRy CPUE R S ulc, 10~1181213 8 A~ »#D28°S
DIFE & B ASERED22°~44°S 125347 L, CPUE 134 A~ v ¥FD36°S L CEd > 72, 12~ 1 AICiE ¥ A<
AR L EATREDS2°S Abic iR L, CPUE 34 A~ v & FAAFERED T PHE D34 ~42°S TH
P o7z DKL, BHE TR ED» 5 72, 2 ~ 4 HTIE36°~50"S DIFIFEIICHIAL, &> CPUE 1336 ~40°
SR, 2DLIIE, EXYFHREAVEIMUT, BFEOY AV VHBICERETHML, MAFET
EE A~ P D34 ~40°S TE W CPUE R 6Nz, MAFFEDOSMERIZEZTDMS o5 E
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Fig. 17. Continued.

F~FIFKITIF52° S ICE T L7z,

ErF AR EREAKRILI~2°CICHER LTz, CPUE X108 & TIXIEE &L o 7208, 1155 2 Bk
JCRECEED, 4 REc(E T Lz, RN R 2 & B -#Eq CPUE &£ b12HD15°C
fHETRRE D272, 2~ 3 ATRI~1IYCTEDL - 2. LKFEICBWT b, EZWFICE W CPUE
RS EEDHARICERD 5T Wb (Yatsu ef al, 1993), 10~12 7 O ERIARHI OFHIEEIZ16~17°C
WHRAMER S D, 17°CUAEDBEAIZ Y, 7z, 16FCATOMAKBIZEE L, WERDOSMHER LT,
FOMOBETHEABIE EEBNMERSR STz, DX DT, EYF 4 DORMAAR L FHEED BRI,
ARV A FEPH A b o EFEPILER R LT,

Foreman (1980) 12k % &, E¥F X ORMAFEICE T ZEINE, 100~25°S, 105W IFEOEZFE %
D Th i, ANUOE > F 73Sk, KBEEEZEAIR 6T 2EASH 5, LL, FEATFIC
BUBETEZIZ EA CHEHS LT WAL, AFFFEHER (K63) 1&, 1%iF Foremen (1980) D7 L 7= fHA
EABETH 248, 15 CUUTO®HANR TR 2 & RRIRIE &0 P E i EmL 72,
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Fig. 18. Distribution of CPUE of Xiphias gladius by 2x10 degree block.

(11) AH» Y ¥  Xiphias gladius (€18, 64)

AT 8 ~ 9 A TR D34°S PUIkic A L, CPUE WWhEEOEANE R o higdr o7z, 10~11H
TlE Y A~ VEOIEITER & AT RED44°S BB HER L 72, BV CPUE 3 PEERR A SRR D 22°~32°S,
¥ AR I PFD8~34°S £ 24°~28°S, 110°~130°W fHic o h 7z, 12~ 1 Bicid s 2~ 2 #ED40°S LAk
EEARTERERPEER 0 44°S LIk HHFR L, CPUE 38R AFRED30°~36°S UL TR mE o 7ee 2~ 4
B T136 ~48'S OFFAERER LRI HIL L7243, CPUE B {E» o720 2D X 512, A7 Y FOHHMHEERE
ZRFDIUS i 5 BEZE EHE DALS, FIKD48S N B2 ICHE T 2 AN RS, kK&,
CPUE 13— I W E R A ERE I R o iz, 10~ 1 A Tl h i K D24 ~34°S T A S »
CPUE R sh, 7uY+ ADEW CPUE K & 131F—8 L 72,

ANV FIFEEARLII~28°CICHI L, 10~11AOERBETE Rohiz, B -ERCPUE £ b 4
HIZ14CTRETH - 7 h (7272 LRIES 13D w»), ftho A Cid16°CLAE TE b - Jzo REZKIERA O
SR ERE, KR LTIV VE DD, 10~12H TGO SHERA R Sz, 1~2 ATiE
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February-April No. of Operations = 262 Total Catch = 98
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Fig. 18. Continued.

ARG SR BB E, 72 A A Y FRBBEKETDH 25, —RIGEEIZEFICRED 7 ORI
~, KSR & B D 1- DI AFEE 3 2 (Nakamura, 1985), FRCOFERMEE & AROBEGED S,
FE~ERORAIAC IR FUE SRR 2 0 O L b s,

(12) 7H 44 Ommastrephes bartrami (19, 65)

AREIZ 8~ 9 B 3PAEEEOIZIZEBc R 5h, CPUE Eh o7z, 10~11A TS A~ »#DIE
BRI L FARTEED18 ~44°S LIk L, BV CPUE B PEEI R A ERED28°~40°S & ¥ A~ VHED
33°S FHRIC R Stz 12~ 1 A2i350°S UL DFEARFFE L ¥ A~ i i L, CPUE R ARFEHED30°
~38°S TRREDL D2, 2~4 ATIF38~52°S ODFMAFHICHI L, CPUE 1348°S LIt TE» 572, &
D&, THhAHOFHERITEF DS » SHFKDE2'S NERZ W F LT, %8B, KXWFETHEH
L72#B X7 A4 2 iiddmKThH o7,

T H A A IFFREAERLI~26°CIZ HHER L 72, B#-ER CPUE & b BH/KR1I2~ITCTRR@mM» o 1225,
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August-September No. of Operations = 93 Total Catch = 190
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October-November No. of Operations = 446 Total Cateh = 2478
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Fig. 19. Distribution of CPUE of Ommastrephes bartrami by 2x10 degree block.

BARE T WA & %5 o Tz, REKIEF OFEEEZ, 12~ 2 AIZBUERI D50 %R LTz, 10~1151324°C
ERE1T~1I8CTED 5120 T H A A DILKFEC BT B EIVNZE~BEZIC T A 5 L /NSRRI
WCHONTEBY, XD KEICEET 213 L 0SB ST 2 (B, 1992), AR TR S iz
ERDH/KIBIT E R ENE 2 A EAD S, JLRFREICB T 2RMOmME (Bt - f18F, in press)
LR R & U7ORIRIBEGRIC D B LB 2 S,

(13) A+ AJE  Alopias spp. (220)
BHERBIII2E T, 24°~52°S THIFIMIC R 5 iz, 10~ 2 A OKRHEARI2~22°Chr S fEI NIz,
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December-January No. of Operations = 453 Total Catch = 1640
160E 180 160W 140W 120w 100w 80w

HEARRE
#a

E2i2
#4 #

#it#4

L
244
a*
=
4

aRalakal
>

—
fier
f
pés
e — SR
434 3 54
B[P D m— 4
b4
foderd
= 3
[+ 3¢

PR o)
M
a*

160E 180 160w 140w 120w 100W 80w

February-April No. of Operations = 262 Total Catch = 2026

160E 180 160w 140w 120% 100w 8ow

#diag
F#Re

222
## ##

54 3¢ ¢ 2
b
=
#®

— |
o
4
X

P4 24 ¢ II

e |
3
3 3
3

24 ¢
454
b

160E 180 160w 140W 120w 100w 80W

Fig. 19. Continued.

All period No. of Operations = 1254 Total Cateh = 12
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Fig. 20. Distribution of CPUE of Alopias spp. by 2x10 degree block.
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(14) o X% X Cetorhinus maximus (1, 21)

TEHREREII2E TH o 72, 150°W LAFED30°~54°S £ 44°S-90°W 7' 11 v 7 TEFEIIC B & =28, 75
AT TR L WEIICH 5 7o 10~ 2 HOEMEANR 9 ~19°Ch oS iz, 198641 A
(2378, 17T1'W THRIEES h7e Btk iz 2R291em, Wimss EAEAWIHATH >/ (K1), AEOFE
AR HPERE O R & &% (Compagno, 1984a) , ABFFEIZ & D ™7 /84 X SHEERIZ & 4396 5 5
ZEBHSdER ST, T, AFEOYA (3 mKiH) ORERIIED THTH 2 (Compagno, 1984a),

All period No. of Operations = 842 Total Catch = 32
160E 180 160W 140W 120w 100w 80W
108 N No./ 1000 tans
= x = 0
% < 0.5
## x < 1.0
= % < 2.0
208 # X < 3.0
# # x - < 4.0
# x x x x x x x x < 5.0
i x X x X X x x X x €. 8:0
## X X X X x x X X X x ’= 6.0
308 |¥# X ] X X X X x X X X X
X X X X X X X X #H
X x| # x 1 X X X x s
1 x| ## I 3 b3 x x x s
x x| #aws | x x x x X x #84
408 X| ### X X X X X X fa i
#48 X X X X X X i
#HR4 1 x x x X x 1 x #ih
## X X X X X X X #14
X X X x x X ##4
508 X x X X X #ud
x ] x X x #
x x
x
160E 180 160W 140W 120W 100w 80w

Fig. 21. Distribution of CPUE of Ceforhinus maximus by 2x10 degree block.

(15) x#¥Ya¥ X} Carcharinidae (22)
3 I v Carchavinus longimanus £ 7 0 s 770 % X C. falciformis 23[EIE STz, BIERKII9ERT
BTz, 24°S LD ERME AR CLLE THE S Lz,

All period No. of Operations = 842 Total Cateh = 39
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Fig. 22. Distribution of CPUE of the Carcharinidae by 2x10 degree block.
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(16) a2 27¥XE Sphyrna spp. (X23)
BHEREIISERTH o 72, 200~40°S THFEMICE o h, ¥ A~ it CPUE 3@ 5 72,
FHAMRIS~26°Ch S S L7z,

All period No. of Operations = 1254 Total Catch = 55
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Fig. 23. Distribution of CPUE of Sphyrna spp. by 2x10 degree block.

(17) v /9 AR} Squalidae ([424)
775 Y X Squalus acanthias SEIE S iz, MEEREIZ4ETH D, 12~ 2 HD42°S LU, 3+
H/KE 8§ ~11°CTHEI NI,

All period No. of Operations = 842 Total Catech = 14
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108 x No./ 1000 tans
X X = 0
x < 0.5
£33 x < 1.0
X X < 2.0
208 # X < 3.0
# # X X < 4.0
# X b3 x x X x X X < 5.0
## z x x x x X x x X ¢ 6.0
## X X x X X X X x x x 2= 6.0
30S [## X X X X X X X X X X X
x X X X X X X X #3
X x| ¥ X X X X X X X #ay
x x ## X X x x z X 44
x X £33 b3 X X X b3 x X b.d a4
408 X[ ### X X X X X X X X #ER
4 x X X X 1 x x 22
#re x x X X X X X X X #E
#* x x X x X X | #ae
X X X X X X X bi2:3:3
508 x I x X 3 #d
1 x X X #

X X
x
160E 180 160W 140W 120w 100w 80w

Fig. 24. Distribution of CPUE of the Squalidae by 2x10 degree block.
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(18) # I~ X Isistius brasiliensis ([25)

MRIERRII243B TH o 72, 26°~40°S 12534 L, 30°S i TR E W CPUE B8R ohiz, 9~128
DREABRIT~22°Chr oS NIz, FERKRETHELZ 1 ~3iELlHonthrol LI
BRI, AR THA L HERAICIEH S LIBATH L, SATHFRAIZED LD Lol
DHBY AR H Y FHEBIED B ohic, AIZPEEMEST (circum tropical) BT, FE~3,500
m OFICERT 2 &£ &3 (Compagno, 1984a) o ABFE TI326°S UL THIES 572 2 b & 9 ~12
A0S THATE S Aol s, 7aVF AOEBES LG L5 HE2TT b0 bahk

W,

All period No. of Operations = 842 Total Catch = 243
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Fig. 25. Distribution of CPUE of Isistius brasiliensis by 2x10 degree block.

(19) 74 ARl Dasyiatidae ([426)
HRIERRIISRTH > T2e 9~ 3 HD22°~44°S, EHKR1I4I~22°Ch SsHFESI T2,

All period No. of Operations = 842 Total Catech = 59

160E 180 160W 140w 120% 100w 8OW

No./ 1000 tans
0
0.5

108

##

aaaialal

208 #

VAAAAAAAT

"

DD OV W
xloooococoo

4[4 M

frm
R ] -J

30S |[##

ol

Rl
| LR R R ]
s

40S

] T ]
> 2¢ D4 34 4[> ¢ I ¢ P4 P4 D4 M4 [

a* a
a2
B[P XM e P

=
=
*

el ] —

508

e e I T
D¢ D4 B¢ 3¢ M M MM 2 ¢ M [ 4 M

Rl ale) el ol alalol alaliel
e
MM
*
=
*

160E 180

Fig. 26. Distribution of CPUE of the Dasyatidae by 2x10 degree block.
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(20) 4 +=* A% Mobulidae (E27)
MWERKIZ 6 B Th o7, 10~11AD30°S LUt, REIKIE20~28°Chr SHE I LTz,

All period No. of Operations = 842 Total Catch = 6
160E 180 160W 140W 120w 100W 80W
No./ 1000 tans
108 ' G o
x < 0.5
< 1.0
# o . < 2.0
208 # X < 3.0
# # X x < 4.0
## x x X x x x x x < 8.0
# x x X X b3 x x X x ¢ 6.0
#i X X x x x 1 x X x x >= 6.0
30s ||## I3 X X 3 X I3 X X X X X
x b3 X x X x X X ##
X x| # X X X X X x X #43
X b3 # X X X x X b3 #hi
b's X ### X X X X b3 X X x #4
408 X[ ##% x X X X X X X X #d
#1# X X X X X X X X #ay
#ad X x X X X X b4 X X X #ad
## X X X X b4 X X X #ag
X X X X b4 X X #21
508 X X X X X #i#
X X X X X #
X X
X
160E 180 180w 140W 120% 100W 80w

Fig. 27. Distribution of CPUE of the Mobulidae by 2x10 degree block.

(21) ~"¥HxVE Paralepididae (28)

FESNBIIF I 7Yy v aaxy Paualepis atlantica 1710 TH -1z, BWERIIIETH >
720 12~2 A D42°S DAFE, RMEAKME 9 ~15°Ch oS iz, A CHER L BE AR IZES »
WIBKTH S,

All period No. of Operations = 842 Total Catch = 10
160E 180 160W 140W 120W 100% 80w
108 X No./ 1000 tans
x = 0
X < 0.5
## X < 1.0
X x < 2.0
208 # X < 3.0
# # x % < 4.0
## x x x x z % % = < &
## X x x X X x x x x >
# % x z x x x x X x x >= 6.0
305 |## X X X X I3 X X X b3 3 X
X X X X X x x X ##
X x| # x X X x X x X #he
X X #3 X X X X b4 X #H#
X X 3333 X X X X X X X X $id
408 x| ### X X x X X X X X #
#i# X x x b4 x x b3 fid
#ite x X ] x X x X x x Hi#
##: X X x x X x #a#
b'd b3 X bd b.d b4 #a4
508 X X X X X #
[] x x x x #
b3 X
X
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Fig. 28. Distribution of CPUE of the Paralepididae by 2x10 degree block.
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(22) S XV AJE  Alepisaurus spp. (429)
BHREERRIZ4AE ThoTzo 10~12H D24°~34°S, FKHAIE20~22°Ch & WHE X iz,

All period No. of Operations = 842 Total Catch = 4
160E 180 160w 140W 120W 100w 80W
108 X No./ 1000 tans
x X = 0
X < 0.5
#i# X < 1.0
X X X 2.0
208 ¥ z ¢ 3.0
# # X X < 4.0
# % x 1 x x x x x < 5.0
¢ x X X = x x X x x ¢ 6.0
## x 1 X X X x X x x x >= 6.0
308 (&% X X X X X X X X x X X
x X ] x x X X x #
X x| # X X X x X X X #is
X X # x X X X X X #H#
X X p:2:3:23 X X X X X X X #4
408 X| #&% X X X X X X x X %
Ridd X X X X X X X X $is
#H X X X X X X X X X X ##4
## X > 3 X X X X x X #it#
X X X X X X X £.3:23
508 X X X X X #4¥
x X X x X #
x x
x
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Fig. 29. Distribution of CPUE of Alepisaurus spp. by 2x10 degree block.

(23) rEZ AR Exocoetidae (]30)
MRERRIZITR Ch o7z, 10~12H D38°S LUk, EHEKIRIT~28°Ch SIS NIz, KL THEH
L7-BEEARHEIECIZBES »ICBATH 2,

All period No. of Operations = 842 Total Catch = 17
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Fig. 30. Distribution of CPUE of the Exocoetidae by 2x10 degree block.
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(24) 7 FFHH >~  Scomberesox saurus (Z31)
RHERSBIII0ETH 57z, 10~ 2 AD28°~44°S, FKHKREIS~19CHh & I S iz, KIHFE TR
L7:HERZREAEICIZAS M@K TH %,

All period No. of Operations = 842 Total Catch = 10
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Fig. 31. Distribution of CPUE of Scomberesox saurus by 2x10 degree block.

(25) =2 =Y = FAA Y@ Polyprion spp. (X32)
BIEREBUIIIE TH 572, 10~ 3 HD24°~56°S, KHAR I ~22°Chroififlsh, —a—Y—F
REAELFVBEATEW CPUE R STz,

All period No. of Operations = 842 Total Catch = 183
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208 # X < 3.0
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# x ® | z x x x x § 80
# x x x X x x x X x < 6.0
## x x x X x x X X x X >= 6.0
30S |## X T 3 3 x I3 x 3 X X X
X x X X b4 X X X *H
X x| # x x x X x 1 i
'S x| x x x X X #E#
x| ##ss [ ] X x X x x x #44
408 x| #%# I I3 X X | x I3 [11]
£ 223 X X X X X £223
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Fig. 32. Distribution of CPUE of Polyprion spp. by 2x10 degree block.
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(26) /3% XEL Echeneidae ([¥33)

T4 AN Remora rvemora 12\ SFIE S iz, MEHEREEIE8ETH -7z, 10~12H7m32°S LU,
FEAKIRI8~28°Cir SWHEE S NIz, AW THEALZHEGRHS MR THD, »VFEL EDOEE
CNELEsREINEEZ OGNS,

All period No. of Operations = 842 Total Catch = 8
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Fig. 33. Distribution of CPUE of the Echeneidae by 2x10 degree block.

(27) 7V E R+ Naucrates ductor ([X34)
MWHERIZIIETH > 72, 10~ 1 HD24°~38°S, FMAIRL3~23°Ch S = iz, Kfse A
L7:HERABICIEHS 2 ICEBKTH %,

All period No. of Operations = 1254 Total Catch = 151
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Fig. 34. Distribution of CPUE of Naucrates ductor by 2x10 degree block.
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(28) 7 VJE Seriola spp. (435)
AR IZTORE TH 572, 8~ 2 HD26°~42°S, FH/KEI4~20°Ch S iz,

All period No. of Operations = 1254 Total Catch = 76
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108 i & o
X < 1
## x : 2
X X < 4
208 ¥ 2 < 8

# # X X X
## x x X x x x x < 10
## 3 X X Xi X X x x N 12
## | X x 1 x 1 X x x >= 12
30S [[## X X X X X | | X x X x 1
X x x x x b3 b3 1 x #
x 1 ¢ x X X x x X #i
I x| 4 1 x I X | #y
1| suse X x X X X X b3 #as
408 x| ### 3 I X X I3 I3 X | | X [T
#44 x X X X X X X b3 X #E
48 b3 b3 b3 b3 X x X b3 X X 2
## X X b3 x X x X X X #44
b3 X X X X X X b3 113
508 X X X X X X X #a
x x X X X x x *
x x X x X X
X
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Fig. 35. Distribution of CPUE of Seriola spp. by 2x10 degree block.

(29) ¥4 7@ Coryphaena spp. ([Z36)
A7 C. hippus &£ TE R A Z C. equiselis D3AE S iz, BIIERKIISNETHH-72, 8~ 1H
D40°S LUE, REKIRLT~28Ch & il S i, HERATFEL ¥ A~ Y ¥ED24~30°S TEWw CPUE %757
Lic7ay 72% < Ao,

All period No. of Operations = 1254 Total Catch = 592
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Fig. 36. Dustribution of CPUE of Coryphaena spp. by 2x10 degree block.
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(30) A=v~HYAx Xenobrama microlepis (1, 37)
Y KEERBF© >~ ¥ — Tl Brama sp. 2 EFHEN Tz, BEHEERIZL, 204 THY, 11~2 A
D38°S LA, FKAIKIE 8 ~19°Ch 6 s iz,

All period No. of Operations = 312 Total Catch = 1204
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Fig. 37. Distribution of CPUE of Xenobrama microlepis by 2x10 degree block.

(31) Z7HHVYRIAD1FE  Pseudopentaceros richardsoni (1, 38)
BYERFUIS6R TH 572, 11~ 2 HD36°~54°S, REAKRIO~17Cor S HIES N, 40°~48'S TH
W CPUE R &7z,

All period No. of Operations = 842 Total Catch = 316
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Fig. 38. Distribution of CPUE of Pseudopentaceros richardsoni by 2x10 degree block.
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(32) 7usFh~AF Gempylidae (F439)
rayFh<RAR Gempylus serpens £/57 7 —% Thyrsites atun D3EIE S Nz, EHERIIISSETH
D, 9~2 HM22~54°S, FEHKIE 9 ~23Ch &I L7,

All period No. of Operations = 842 Total Catch = 58

160E 180 160W 140W 120W 100w 80W
108 X No./ 1090 tang

X X =
= < 0.5
< 1.0
= 3 n < 20
208 ¥ X ¢ 3.0
F # I x < 4.0
## x x x X X x [ ] x ¢ 5.0
# X x x x x X X X x < 6.0
## X X X x x x X X x x >= 6.0
30S ||#¥ X x x x I I x x X X
X X X X X X X #¥
X x| # X X X x X X X #34
X X ## X X X x X X f223
X X 22,03 | % X X X X X #ed
408 X| ### X X X X X ] X X FTT]
#h x X x x | X x x #
f23:2 X X X X X X x X X s34
##: X X X X X X x #3
X x | | X x x Pii]
50S | | X X X [33
] x X x #

X
X
160E 180 160W 140w 120% 100w 80W

Fig. 39. Distribution of CPUE of the Gempylidae by 2x10 degree block.

(33) 772V any Lepidocybium flavobrunneum (E40)
REIEREUI2IUE TH 5720 9~ 3 HD24°~50°S, FKAEKIRI2~22°Ch & I X iz 53, 90°~120°W
TiRRonhrolz, CPUEIRR=2—Y—F U NILHETR T TRRE» - 72,

All period No. of Operations = 842 Total Catch = 214
160E 180 160w 140W 120w 100w 80w
108 x No./ 1000 tans
X X = 0
x < 0.5
£t 3 x < 1.0
X X < 2.0
208 # X < 3.0
# FY x x < 4.0
## x x x x x x x < 5.0
## x x x x x x x < 6.0
2 x | z. x x X x 2= 6.0
30S ||#% X | I | | I X x X 1
X X X X X #3/
# X X x x X X X #a#
# ‘ ! x X 1 x s
#ias i 1 1 X x x x #itdt
408 X| ##% X b3 X X X X X #34
#a# x X x X x X X #¥#
#i## X X X X x X X X X X ¥
##: X X X X X X x X 2%
b3 1 x b X x x #24
508 b X X X X E223
x x x b3 x |
X x
X
160E 180 160w 140W 120w 100W 80w

Fig. 40. Distribution of CPUE of Lepidocybium flavobrunneum by 2x10 degree block.
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(34) /N Y Ruvettus pretiosus ([X41)
RHHERBII24E TH 572, 10~ 1 A D24 ~40°S, RHEZKRIT~23°Ch o ffE S iz 23, 110W LUE
TR o7,

All period No. of Operations = 842 Total Catch = 24
160E 180 160w 140W 120w 100w 80V
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Fig. 41. Distribution of CPUE of Ruvettus pretiosus by 2x10 degree block.

(35) B 3@  Scomber spp. (42)
MHEHEERRIIIETH o 72, 10~ 2 BD30°~46°S, FRHEZKRIS~17Ch S EI Nz, AW THA
L7-B&EIZHS IR KTH %,

All period No. of Operations = 842 Total Cateh = 19
160E 180 160V 140W 120w 100w 80W
108 x No./ 1000 tans
X X = 0
X < 0.5
#4 X < 1.0
X X < 2.0
208 # x ¢ a8
3 # X X < 4.0
B x x x x x x x x ¢ 5.0
# x x x x x X x x x < 6.0
## x X x X x x x x x x >= 8.0
308 |#% x X x T % X X X X x x
x X x b3 X X X x #4
X x| # X x X X X X X sy
X X #& X x X X X X #a¥
x x| ##ay x x x x X x x ] #i
408 X| ### X x X X X X EEd
f22d X X X X X X #ad
#an b3 X x x 1 x X x x X ##8
## X X X X X x X x #4
b4 X X X b.d X X 24
508 X X X X X #ad
x x x X X #
x x
x
160E 180 160W 140W 120w 100w 80w

Fig. 42. Distribution of CPUE of Scomber spp. by 2x10 degree block.
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(36) H~AY7F  Acanthocybium solandri (43)
RPHEREIIATE TH 72, 8 ~12A M32°S LU, EHEIKE18~28Ch & I hiz»%, 120°W LIE
TR s hotz,

All period No. of Operations = 1254 Total Catch = 47
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Fig. 43. Distribution of CPUE of Acanthocybium solandyri by 2x10 degree block.

(37) ¥\  Thunnus albacaves (|X44)
BRIEREIIBIR TH o7z, 8~ 2 HD40°S UL, FKEKIRIT~28°ChSHES N, ¥ A< ¥
EFARFEFEDL6~20"S TRREW CPUE R S N2A, 110W LIE TR s Mo 12,

All period No. of Operations = 1254 Total Catch = 351
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Fig. 44. Distribution of CPUE of Thunnus albacares by 2x10 degree block.
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38) 2+ 3x~70va Thunnus maccovii ([X45)
BHEERBIIETH > Tz, 28°S LD 140°W LIVE £ 40°S-90W 71 v 712494 L Twiz, 10~4 B
DFEBEAIRIO~1Chr s EHE S NI,

All period No. of Operations = 1254 Total Cateh = 39

160E 180 180W 140w 120w 100w 80W
108 X No./ 1000 tans|
X X = 0|
X < 1
#* X < 2
X X < 4
208 # X < 6
# * x x % < 8
## x x X x X X X X < 10
## x x X X X X X X X < 12|
## x x x 1 X x x x X x >= 12
308 ||#¥ T X | X X X x I3 X X x X
x X X X X X X X X ##
X x| # X X x X X X ###
x x| ## I I x x X #itd]
x [ 17T ] 1 x X x x x #24
408 x| ### X x X X X X I X FIT3
B 1 X X X x x b x #ad
Eiidd X X X x X X X X x #4
® X ] x x X x x X 4t
X X X X X X X ##4
508 x X X X X X X ##8
] x X x b3 x X #

X x b3 X X x
X
160E 180 160W 140W 120w 100w 80W

Fig. 45. Distribution of CPUE of Thunnus maccoyii by 2x10 degree block.

(39) ANF  Thunnus obesus ([46)
R BUI234B TH > 770 200~52°S 24 L TH D, PEEFEAFEET CPUE 23 o7z, 120W
DETIERsNED ST, 8~ 2 HDOERMEKEI2~25Chr S HE Tz,

All period No. of Operations = 1254 Total Catch = 234
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Fig. 46. Distribution of CPUE of Thunnus obesus by 2x10 degree block.
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(40) 7o s ¥ ¥ Makaiva mazara (X47)
BHERBIII260E TH o7, 9~ 2 HD42°S LU, REKEIT~28°Ch & WE I, 24'SRUILT
CPUE g5 72,

All period No. of Operations = 1254 Total Catch = 126
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Fig. 47. Distribution of CPUE of Makaira mazara by 2x10 degree block.

(41) 7924 7Y F%  Tetrapturus anguistivostris ([448)
R EREBUIS0TR TH 572, 44°S LULIZ B L TE D, ¥ A~ v #EE T CPUE B85 -7, 8§~ 3
A OFREAIRLI~28°Chr sl s Tz,

All period No. of Operations = 1254 Total Catch = 507
160E 180 160w 140W 120w 100w 80w
108 No./ 1000 tans
X = 0
X < 1
#t x < 2
X [ | < 4
208 # < 6
# # X I < 8
## x b3 < 10
P I 1 % ¢ 12
## [ X X 1 = 12
308 |¥# 1 l I I | 1 X
X X X X X ##
# X | X x X s
## J x X x A48
[111] 1 1 x X x x x #e
408 #EH | X X x I3 b3 X X #E#
#i# X X X x X X X X ###
E22d x X X x x x X X X #a
##: X X x X X X X X X #as
X X X X X X X X #34
508 3 X X x I3 X X [T
X X X X X X X #
X x X x X X
X
160E 180 160W 140W 120w 100w 80w

Fig. 48. Distribution of CPUE of Tetrapturus angustirostris by 2x10 degree block.
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(42) ~H ¥ ¥  Tetraprurus audax (E49)
IWEREII2TOR CTh > 720 8~ 3 HD44’S DUk, RHEKBIT~28Ch & S -5, 110°W LLEE
TlRsNrolz,

All period No. of Operations = 1254 Total Catch = 270
160E 180 160W 140W 120W 100W 80W
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Fig. 49. Distribution of CPUE of Tetrapturus audax by 2x10 degree block.

(43) 4 K %1% Centrolophidae (E450)
7 aFH AT A Centrolophus niger, < F I F 4 A5 4 & Shedophilus sp., ¥ & U Icichthys australis
MEE SN, BEHERIIEL,321ETh o7z, 266~54°S I Fi L TB Y, MATFEEFIEED40°~50"S
T CPUE @ oz, 9~ 3 HORMEAKME T ~23Ch oI NIz,

All period No. of Operations = 842 Total Cateh = 1321
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Fig. 50. Distribution of CPUE of the Centrolophidae by 2x10 degree block.
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(44) =K %48 Nomeidae (51)
S S F XY A Cubiceps caeruleus H3ETE S iz ARWIEREII 253 TH - 72,10~ 2 H D24°~52°
S, EEABRIO~2FChroEEN, —2—Y—F Y FEHEFVESTCPUE BEL -7,

All period No. of Operations = 842 Total Catch = 253
160E 180 160W 140W 120% 100w 80W
No./ 1000 tans
108 ; Shgs 0
X < 0.5
< 1.0
E § X < 2.0
208 ¥ X < 3.0
# # X X < 4.0
# x x 1 x x x x x < 5.0
# x x x X x x x x < 6.0
st X X b3 X x b3 X X X 2= 6.0
308 |##% X X X 73 X ] X X x xq
X X X X X X X X
x x| # x x X X x x X #itz
X x| ## X ‘ x X X 1 #4s
x x| ##as 1 X x X X x #i4
408 x| #a x I3 b3 3 B | #iE
#E X x 1 x x #¥4
#ray X x z x X X x x #ia
## ] X X X X X 223
X x X X x #itd
508 X 3 X X ey
x X x x x #
X x
X
160E 180 160W 140W 120% 100W 80w

Fig. 51. Distribution of CPUE of the Nomeidae by 2x10 degree block.

(45) "V > KRFEl Diodontidae (52)
A ¥ 9% 7 7 Chilomycturus affinis & 3 X 2 7 7 Diodon hystrix 2SFEIE S iz, BHIERERIZ66E T
Holz, 10~11AD42°S-160W 7' 1 v 7 £32°S DUk, FHEARIZ~26°CHr S HES NIz,

All period No. of Operations = 842 Total Catch = 66
160 180 160w 140w 120w 100w 80w
108 x No./ 1000 tans
x x = 0
4 < 0.5
## x ¢ L0
x x R
< 3.
208 ! x# 1 S b
# X [ ] [ ] X X [ | 1 ¢ 5.0
# x X X x x x X x ¢ 8.0
# x ] x X % i 1 X X x >= 8.0
308 [|## x X b3 X x 1 1 x I3 X x
X X X X x X X x #a
x x| # X X X X X x X #ae
x X # b3 x X X x x Eadd
b4 X 1123 b4 X X X X x X X #i#
408 x| #E X 1 x X x I3 3 x ETT3
#i# x x x x x x x x #i
Hunn x X X x X x x x X X Eid
## X X X X X x X x #1
X X b4 X X X x b2:1:3
508 X X 3 X x #H
X X x x X 3
x X
X
160E 180 160W 140W 120w 100w 80W

Fig. 52. Distribution of CPUE of the Diodontidae by 2x10 degree block.
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(46) v >®R  Mola mola (453)
MBEREIIIBIETH > 72, 10~ 2 A D22°~50°S, EHARII~21°Ch s#ES N, 100°~130°W D
30°S i CTE W CPUE 3R s iz,

71

All period No. of Operations = 842 Total Catch = 131
160E 180 160W 140W 120W 100W 80W
108 x No./ 1000 tans
x =
: < 0.5
s x < 1.0
x x < 2.0
208 # X < 3.0
# # x < 4.0
## x X X x x x x I < 5.0
## x x X x x X x x < 6.0
# x x x x x X x [ ] x 3= 6.0
308 |\#% X x x ] x x x x X
x X X X X x ##
x| # X X X X x X X #i8
I # X I x x X I
I #nee ‘ 1 [ | q x x #it
408 x| #HE X x X x x i
#4 x X x ] x x a1
#has x x x ] X x x x Lii3
# x X x b3 21 x x x #
| ] X X X X X #44
508 X X X X X #h
X X X X X #
X X
x
1608 180 160W 140W 120% 100W 80W
Fig. 53. Distribution of CPUE of Mola mola by 2x10 degree block.
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Fig. 54. Distribution of fishing effort in number of tans by sea surface temperature and by
month. N : number of driftnet operations.
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SEKEBICET LS, SMiAKEICESZLZIELEAERShEholz, ZHISERESREKOFEIC
HHELTWBEIEEELTVWD, bbAATOYF AL FRIEOERICHETT %2, ZOBEIIHIC
FHEAEOEEHFEIHIET 2 b D TRE7% L, BBRANEKESRAOSMIEREERT 5, Frc7 o
v F ZADEEER, 5°CUEOKEEY1~2 7 ADEHEICEIT 2, EvF 7 OEFEORETOER
WEEETHY, FOHKEITELSOFHFELLEDEZ LN,

ZEREOEKEICET 2HERIZHENEShTBY, 20% < BILAFECBW TR Sz, BA
SEPED = v Y A OB O S AKEIZ180~290m TdH - 7z GRE, 1988), JbAFrEMsER O
V=AY A BRI EREAL, BRIZAES~100m B %l afmid 5 (B - dE, 1977), LR
PECB T BT A A OWEKE I, ®E4m %, BEIZ600m DA (R, AR 723
150~300m (TR, AiRiE 3~ 7°C) TH2 (Nakamura, 1993 ; thff, 1994), JLASFEE & ALKVE
PED A H Y FOSTE, ERIZERAT, BEIEH1I00m (EEBU/NES D 285E) £ 7213600m LT
# -7z (Carey and Robinson, 1981), —7#, dLEAKFFETOD I ¥ F VP X DHAMKER, BEONY
30m, FROFEH4m L HEAZIEH £ Bonsd o7z (Sciarotta and Nelson, 1977), %23, 710
v 20 A BTENCE T ARGV, S (1970) BAREDS A £100m Mg L HEE L Tw b,

Pl Xz, HESREERO S »A % ARETIRELYOKERE 2 GREICEEIL T8, EEe L
TORBSIHERET 2 LIZEbNREV, LeLl, BT 2 &5 KL KEABIRAEDON L
HMIGLTED, ARIIFEATEESERIC BT 2 BEEYEON « EEOIELEE L 5 b,

BICHRIA X 2D E & N ¥ 2= VHE L~V —HEFUHE (1000W LUE) 28 < AFREIIB W,
WHEEIN/2TORE L7 Vv — 7 OKRAKR L BE CPUE ORR %6612 L7z, 2 2 TO ALY
%, CPUE TEAMJ7-EHAR (SST index) 12Xk o7z, FHEEHDES iz ) BEIHEYI TR D>
RAEELESEINTED, £ TOEE2—RICRI 2B TERro10, ZO”H»S, @518 (F7:135
TN—T7) DFFOFERI RS % B o2 REKRIZI0°CE17°C (% 6 f#), ALFRIX17°C (55), 22°C
(778), 23°C (5%) 26°C (7H) w& < Roh, ThoDEFKRICEDE, FERMZOVWTIES
TN—FICHHET B DR LW Nz,

1) WEEMRE 17CUL) : ¥, AvXHT T, <hIF

2) BATEME (10~17C) i ~T7 V@, 7¥H VY RSAD1FE

3) HEAE~BATHMERE (10°CLLL) : 3 F V¥R, EVFA, TH4H

4) HEB~BITHERE (I7CUT) i =Y A2 XI¥ X, A bn

5) HEFEB~HEEEERE(10°CUAT~23CRULE) : 7AY X, vy~ VE, 7avFrX, 7h4H
ZZT, BT CIHEAVERIER (REAKRI0~17CTHRE) LRBTH S, BITHERIC O WL TIEE
S5ETHRT 5L WHEDEIREICL 2H D005 MHEEFLLNS,

SAFOEIEZEIZLAT OF TR &N, hOHFHR L D Evs CPUE 535 & L7 R & i 2 KICR 9, 70
B, AT VERBHNCRONICD, £ I TOMMIZTERM? T2 H-o 7z,

ZYRRXIHA 10~ 4 AOR, 140°W LITE DR AT LEPELR
=y VA 10~ 4 AORM, 130°W LIFE O B A EEPEE
(7> CPUE 376MNIZ £ EiEE)
AT 12~1 HOM, 150°W LIPS £ 90°W LU O R AT
7avF A 10~11A DR/, 110°~130°W D REFAFEERER,
12~ 4 A0, 110W LIPEORAFE (Ev> CPUE I VEHNIIE & EEE)
AV F L10~11HDM, ¥ A< i
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Fig. 55. Distribution of CPUE and mean body weight of Lamna nasus by sea surface tempera-
ture and by month. CPUE is expressed in weight (kg) of catch or number of individ-
uals captured per 1000 tans (50km) of driftnets. Catch: catch in number, N : number
of operations, X : no catch.
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Fig. 56. Distribution of CPUE and mean body weight of Isurus oxyrinchus by sea surface
temperature and by month. Catch : catch in number, N : number of operations, X : no
catch.
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Fig. 57. Distribution of CPUE and mean body weight of Prionace glauca by sea surface
temperature and by month. Catch : catch in number, N : number of operations, X : no
catch.
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Fig. 58. Distribution of CPUE and mean body weight of Trachurus spp. by sea surface
temperature and by month. Catch : catch in number, N : number of operations, X : no
catch.
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Fig. 59. Distribution of CPUE and mean body weight of Brama spp. by sea surface tempera-
ture and by month. Catch : catch in number, N : number of operations, X : no catch.
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Fig. 60. Distribution of CPUE and mean body weight of Gasterochisma wmelampus by sea
surface temperature and by month. Catch : catch in number, N : number of operations,
X : no catch.
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Fig. 61. Distribution of CPUE and mean body weight of slender tuna, Allothunnus fallai, by
sea surface temperature and by month. Catch: catch in number, N: number of
operations, X : no catch.
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Fig. 62. Distribution of CPUE and mean body weight of Katsuwonus pelamis by sea surface
temperature and by month. Catch : catch in number, N : number of operations, X : no
catch.
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Fig. 63. Distribution of CPUE and mean body weight of Thunnus alalunga by sea surface
temperature and by month. Catch : catch in number, N : number of operations, X : no
catch.
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Fig. 64. Distribution of CPUE and mean body weight of Xiphias gladius by sea surface

temperature and by month. Catch : catch in number, N : number of operations, X : no
catch.
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Fig. 65. Distribution of CPUE and mean body weight of Ommastrephes bartrami by sea surface
temperature and by month. Catch : catch in number, N : number of operations, X : no

catch.
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Fig. 66. Distribution of driftnet CPUE of each species or higher group by sea surface tempera-
ture (SST) in the South Pacific, 176°’E-100°"W. CPUE is expressed in number of
individuals captured per 1000 tans (50km) of driftnets. SST index : mean sea surface
temperature weighted by CPUE.
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EOTWD, TSI LD, BEFRSTH~TTIHEEITHREICHEY T 2 L Bbi s, 54°S FED100m LU
BICIZ 6°CE T°CERMDILH LD A o h, HEBHREFZoN5,

efafE%iAsIc L CPUE (BHUC & 2, DATREER) 1245°S & D ALEITIX0. 5K &<, Zh kD
BITIZAEIC ER L, REEO54S (BEERSR2) TR I LikED CPUE 2R L7, BERSR2DA
FEAERE (AR 137 9y FAD395%, =¥ ¥~ YT N4 % TH Tz, MEHE (Simpson D A7)
1%, FEGHRTRRICAIE T 2 BERBT6 LTI TR L, THRULB L U078 & b{ETL, FCHMH T
B o Tz, BERST5ET6OMTIIED AR L MRA% <, HHEFRST8-T9MH L 79-80MIC I FERH
HLRON, TDX S, AEHERBEERS EIZIEMNGL TEL L, B EicX Y, AipEizpE
FeBT0~T5DO MBS, 76~T7DHBGERTARIK, 78~81D MR, 82D MR & XKod 5 2 &
DL TH 5,

(2) 15°~40°S, 120°~132°W, 19854E11F (1468)

BERE 1~ 31, 15°S, 132°W 5 521°S, 1266W I2#ld HIAICHEE S hizds, fhoEi31200W &
o THCE & M7z, 28°S BUL TR AR REIL A H % D Z2b8 3, 29°S DIE /KR IFEILc K & <
Z{t L7z, Hofmann (1985) 13120°W LD 38°~43°S L ic EVE AR (STF) 2 TE Y, 7,
Lutjeharms and Valentine (1984) 12 & % STF O dulakiiix14.2°CTH o7z, K68IZBWTIE, 37°S
FHEICERBORPEE MR RSN, MR LD, B¥EES14 L 153 HEAERTERICHEY T 2 B
b,

S ZAAIC L CPUE i3, 28°~32°S (¥ES 8 ~10) fhE T4 U Ee®E <, 28°S X0tz
0.5 TH o7z, 33°~38S Tix CPUE i3 2 ~ 3, 40SHRERS15) TR 6 L RETH oI, 28°~32°
S RO AR 7 0 A5398.7% (EFEE, LATEER) %2h®, 40°S TlE=v ¥ <47V 4 4362%,
T aYFANIT%TH oI, MESEIIREERS 3 CQUS) WIRET, ROTHRERFS 1~4THEL, 7
0 F AH98.7% % 5 8 7228°~32°S TRAE, T OMEITRLE L - 70, AMOSMFHERIHZ LS < —K
LB R RERS14 150, LR CIREEESIIE120MTh o, 2D XD, AEHEKIGERE
X4 EIEIESE LT L Lc, BLEIC XD, REERIIEREES 1~ 7 OB~ LI e, 8~10
D7 aYy F AR, 11~14OFHHEEE, 150 BEEITTREIC XS TE %,
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Fig. 67. Water temperature structure, CPUE and Simpson’s species diversity of nekton at 34°
-54°S, 163°W during January-February 1984. CPUE is expressed in number of individ-
uals captured per 1000 tans (50km) of driftnets.
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Fig. 68. Water temperature structure, CPUE and Simpson’s species diversity of nekton at 15°
-40°S, 120°-132°W in November 1985.

(3) 36°~48°S, 125°W, 19854E12H ([469)

38 ~40'S DRBIZ13~1T CEFREL I H 5, HEHRETIER & Bb iz,

efafiriAsIz Uiz CPUE 13, &EmO48’S (BREFHFT40) TIIHI0 & 5E, RO THFERS6D 4
ThO, THODOETIFH2~3, 36°~38°S T 1KMTH > /oo MEBSIODARMARIZT oY F 2
D395%, =¥ IRAVADNA Y% EEDT, FWEREE, RALGOREFRSIZTIHE L, WMEVERIRRAT
DIEFET, 3BTEL, ZOMAITHRLIET Lz, SREOSMILENS < R oni-frEi, REs
534350, BRTIHRERSITEBOMTH 72, I OFEFEERE T b MEVERT T AREMR & B <5
JIELTBY, HREFRSI3~4OMBEIR, 35~37D MBI, 38~40DHEFMEIRICKSTE 5,
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Fig. 69. Water temperature structure, CPUE and Simpson’s species diversity of nekton at 36°
-48°S, 125°W in December 1985.

(4) 45°~54°S, 140°W, 1986£E2 H (I270)

53°S fhEDEED & HfEIZ 6 ~ 9 CHEMPE IR S h, HEGHIR (SAF) tEbhd,

EfafE %A% L7z CPUE %, SAF 03 {4t (BEFS62) TIEN 9 x|, Zh L vibflcidgsE
FE61 2R EIAIT EBBUTET L7z, SAF X DEOEEFRS63TI1E CPUE 3FEH 1K <, BB
7aYFAD99%, MERBE2TIEIT OV FANEEY, =AY AR URE LD, BEEEID,
B OBERESTRETHD, FNLVETIE2UT, REHRTCRIRLEL >, MTFT 2o
BRI BRIEAm %Y, SAF L VB TRZINETCOFERTH L=V vy~ HVARESNT, 7O
W+ 2@ CPUE bfEIICIE R Lz s, SAF A2 b OSHRICED CTERGFEELE2 5 &
DS M E 5Tz,
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Fig. 70. Water temperature structure, CPUE and Simpson’s species diversity of nekton at 45°
-54°S, 140°W in February 1986.

(G) F&0

PV I TR EVE R B L OB AT R o h, RO & EER I 2 S ORTERICHIE L T
ZLL T3, BEEERHEE D 2RERILELZ b > TB D, AEMEBHIR CREICANRD 2D TIE
7o, TREVEMERE  TRBEEEE T2 7 7 7+ DB (ecotone) TH B LD OB, ZDIzd,
FEHEHR NI TR Z DAL & D SFEDNE D> o, BEEIEIE S D O BRI L D SEENRE N -
B, EAEEAAC LI CPUE R ZIOMTH oz, 72721, 115 D28 ~32°S TIX7 oY+ AD T &
D CPUE I3 <, SR 13D - Tz, BEVHHHEN TIALANE ¥ CPUE 21K <, 21°S BUL O BHHR T 1k
FICROWEREER LI,
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Fig. 71. Results of a cluster analysis based on dissimilarity-index-matrix obtained from CPUE
of 23 major species by 4x10 degree block of latitude and longitude.

3.2 BEENOERL

BEAE-REI0E 7oy 7BICER L EE23% (23) @ CPUE OFFEBETIICESE, 27
BECE&7av 7% 7 7 A =Gk DS LTz, B2EBIVEIZEIFTLD A2 b OHEH
WEEFIR S ICEIEET 2 2 e B h L R olelzd, 75 AF ) IOV, REMTEER
VEPEFIR S L OGRS NIAERD 7 5 A 5 —ROFHERE L Uiz, BRI T 25 —RDOFK
DNEPEREZ0.8 TH o e HMTHICED &, T ICEHBICHR ZIBNDL, 5B, 70y 7 DELERIEZ
DAL DOBERE TR L 12,
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Fig. 71. Continued.
(1) 8~9A7

BELELEMEL 270w 71, 32°S—170W T, Bh D7 7 A ¥ —CRICHHES iz D3, 36°S—
130°W TH D, TS ETAEEROFE AR L HEEICE Lz, s Z2Rwicr 725 — A
BICHEYS L, IS5 IEBIZSEI N,

(2) 10~118

R (1) 7 2~ ¥t (24°S—170°E) +BARFRED20°S ke (2) ¥ A= »¥E+20°S LI
DFEEAFLEC KBS NTzo BIED 7 T A Y — 13X HIZI30W £ ¥ A~ Y HE+H120W I 208 i, BHE
DI FAY I, IAR W EEAKFREEST 5N, BAFEHERESIC4EDr 7 X8 — s s i,
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Fig. 72. Relationship between two indices of species diversity (Simpson’s A~ and Shannon’s
H’) by region and month.

(3) 12~1H

PRI (1) & A~ ¥+ EARTEERREER (32~40°S 1) & (2) BT RS + mig s
HicKAla T, BIEL, 4S80S 7uy 73 dtfllo7 oy 7 EFU 7 7R —k&gEhic, RIZED
77 AY —I3E SICEAFEETTEES & R (110W LR +40°S—170W) ic =aahiz, Fdk 2
Lz, TRERERCREILICHE TS W AV L HiFEiRiRsS Y Z A8 ) v,

(4) 2~4H

R EItc o ant: (52°S—140W 7 u vy 7 25k <), MElor 7 A8 —ix, (1) 130°W LAvg
D52°S PR +100°~120°W O—B, (2) 130°W LAPED52°S & D b +44°S—100W 7o v 7, (3)40°S—
150°W 71 v 7 +100°~120°W D52°S LIEgIcfllsr Sz, dEBlo 2 5 24 —i3, (1) 140°~160"W, (2)
36°S—160°W 711w 7 +170°W LLPE, (3) 40°~48°S D160°W & 110~140°W I#l5F S vz,

5) 2o

PR BT 3 LRROFHAOFER 7 7 A8 —(F, il L T40°S (3 % BPHIESE 3 2 HRE & 2
OFILOEF 3R TH o7z, 51T, 10~118 72 0HE L 7220°S LULoEEIE F L BE & 1EXRET& U
7zo BIZRD X 512, TS BWEFENXS L IZIERIET 2720, ZhotE X %I S IEIC B

(Tropical Region), HE#EF® (Subtropical Region), AT, (Transitional Region) # J (N fH
1, (Subantarctic Region) LR & &3 2, @2 OHIFEXIE, & 51D subregion 2531 &7z

FHMIERd) . &8, ¥ A< iiF10~11H I3 MOFEAEFE L Kl X iz, 12~ 1 A CRBITF L
Xaahixhroilz,

3.3 HIBRRDOBEEEEDLLE

R, FEHIE XA O HIRE (27213 20— 7) #, Simpson # & OF Shannon OESFEEIEH, B
SUEM3ED) A ME2EROCICE EDT, FELIBCHEENOFAFELBREI0EE E V-7
WX oo Tz, BEEFIOMELX (subregion VL) 12 DWW TR 7z 2 FEIE O SRR 28
LT/ (/72), 22T, TRUBREBESHREL LT, FHSZVRIAIEEZAVS, ok, 72
IZ BT Simpson OFEEH32.0~2.3TH bV, Shannon DFEHHH1.2~1 3BV E»I 4 »FA TR SN
B, e QX TIRRE 52/ CPUE 3% 3 iifiic> CPUE £ D kb Ehroiz,
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Table 6. Number of blocks (4x10 degree latitude and longitude) covered, average fishing effort
(effective tans), three most dominant species, total number of species or species
groups identified, and two indices of species diversity by area and month, on the basis
of driftnet CPUE in the South Pacific.

Area - Month No. of  Average Dominant No. of Simpson's  Shannon's
blocks effort  species species = !

August-September
Subtropical east 6 4,218  A-B-P 24 1.2 0.7
Subtropical west 8 2,076  A-K-T 22 1.5 1.1
Coastal 1 768  A-B-I 10 4.1 2.6
Transitional 1 1,023  A-B-P 1 2.0 1.1

October-November
Tropical (a) 3 1,274  K-Ca-M 14 1.9 1.8
Tropical (b) 2 1,218 K-A-T 1 5.8 2.9
Subtropical proper 27 4,865 A-B-K 44 1.8 0.8
Subtropical marginal 5 2,025 A-K-J 23 2.3 2.0
Tasman Sea 5 5,390 K-B-T 25 2.6 1.8
Coastal 2 1,673  B-A-T 19 2.2 1.8
Transitional 10 4,248 B-A-X 23 1.8 1.8

December-January
Subtropical north 2 716 A-K-C 10 2.5 1.9
Subtropical proper 10 2,044 A-K-T 25 1.5 1.8
Subtropical east 2 2,184  A-B-L 12 2.1 1.3
Tasman Sea 3 10,044  T-K-B 31 1.7 1.3
Coastal 5 1,772 B-T-P 26 3.3 2.3
Transitional 8 6,066 T-A-K 40 2.3 2.0
Subantarctic 22 4,980 A-B-L 29 2.2 1.3

February-April
Unnamed 1 448 A-G-L 3 1.7 1.1
Coastal 3 1,907 T-0-K 24 4.6 2.9
Transitional proper 5 5,126  B-A-T 32 4.5 2.6
Transitional north 2 17,4056 T1-0-K 20 1.1 0.5
Subantarctic proper 8 4,346 B-A-L 21 2.0 1.2
Subantarctic south 9 1,738 A-B-L 18 1.2 0.5
Subantarctic marginal 3 973  A-B-T 11 1.3 0.8

A: Allothunnus fallai K: Katsuwonus pelamis

B: Brama spp. L: Lamna nasus

C: Coryphaena spp. M: Makaira mazara

Ca: Carcharinidae 0: Ommastrephes bartrami

G: Gasterochisma melampus P: Prionace glauca

|\ Isurus oxyrynchus T: Thunnus alalunga

J: Trachurus spp. (jack mackerel) X: Xenobrama microlepis

(1) 8~9 A (K73)

ZOHEIILETHY, WEOKSSZHAFEH TITbN Iz, 7 7 A Y =S X D EEEEIEHEK
L7 (East and West Subregions) (25 S, f#EE 45 - EEIE 70y 7 0EZhTh 6 & 8
Thot, BITHITIEKX (Coastal Subregion) & AKX (Transitional Proper Subregion) 1243 &
n, Lhic7oy 7 HiE 1 Thot, WERTIEHBIERIZI0E D oizny, BEREIZ4.108KkD
BEhotr, 2k, o CPUE =iy b ihrotc o ThH b, B, HRERRFEEEIEE
FEREEBMRL, Yoy 2THESHES» D B 258 3HEOEE L L TI3FEM L iZBbhz
Vi, fthod 3 RCIE BN 2 AR IC B L 72, BATEAKOMHIE 7 TH Y, MHREIXL. 99 L nREXK
IR TE D5 7258, Shannon OFESFRE T HEEHIETEX L D TR o 72, EEEILO R X TO
T IZIZFEETH - 7223, Simpson OFEHIITEX PR HWIRE TH D, Shannon DIEETIEAXIZ

1.09, HXIX0.66 L PR CTEHERIEL 7 D Ed o 72,
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Fig. 73. Relationship between order of species and
CPUE by geographic regions in August-
September. CPUE is expressed in number of
individuals captured per a million tans of
driftnets.

CPUE Iz f& % 72 & ~ 7 % — CPUE % (M73) » 5, PRIIHKX L D CPUE #4V/N& w2
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HIXThHotze HROH YA DIEFIZ T EEP o HR EBITHAX CIX LAI3MEE 5D =3
AR I RAB—B LTS, HRTAMOE Y F 4 0BFHREK T 6 L, BIFR4MDOT H A HEK
TSN ERRREL oIz, EVFHBEKTIMTHD, Lk DV EREBTEAR Clak K &
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Fig. 74. Relationship between order of species and
CPUE by geographic regions in October-
November.
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HELCEIRO WG holz, ZRBIED, BITHARSHERRE 7 725 ) v 7 s BERIZ E
f2fIchsEBbhd, HIFXOKEDS LMOX L DRET, BBHEDLER L E W FHELH -2 (K
2, 3)o fho 3 ROMTIESEZE L WHAEREOEIIR o hizir oz,

(2) 10~111 (=74)

FYEROBCHY T 2 TH Y, RAEEIZ, B, & A~ o, SEEE, BiTEicAm s
Nize ¥ A~ U ERE O AT L D E»WREAR, 20K S 2K —100m KiEzZE & & EHE
% EOWREENEME R L (M2, 4, 6),

BHIR T, AVAVBE IR LD, 7oV FAERKICDR L (bR TIEE 2417248, CPUE 38
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Scamberesox saurus
Mobul idae
Octopoda
Alopias spp.
Cetorhinus maximus
Scomber spp.
Centrolophidae
Echeneidae
Alepisaurus spp.
Thysanoteuthis rhosbus
Ommas trephidae
Excoetidae
Polyprion spp.
Genpy| idae
Thunnus maccoy il
Sphyrna spp.
Ruvettus pretiosus
Pseudoentaceros richardsoni
Acanthocybium solandri
Seriola spp.
Nomeidae
Dasyat idae
Trachurus spp.
Makaira mazara
Gasterochisma melampus
Lepidocybium flavobrunneum
Tetrapturus audax
Thunnus albacares
Thunnus obesus
Scombr i dae
Mola mola
Tetrapturus angustirostris
Dicdontidae
Isistius brasiliensis
Naucrates ductor
Xiphias gladius
Lamna nasus
Isurus oxyrinchus
Coryphaena spp.
Thunnus alalunga
Omnastrephes bartrami
Prionace glauca
Katsuwonus pelanis
Brama spp.
Allothunnus fallai

Thysanoteuthis rhombus
Aloplas spp.

Isistius brasiliensis
Centrolophidae
Ruvettus pretiosus
Thunnus obesus

Lampris guttatus
Acanthocybium solandri
Makaira mazara

Mola mola

Seriola spp.

Sphyrna spp.
Tetrapturus audax
Lepidocybium flavobrunneum
Xiphias gladius
Prionace glauca
Tetrapturus angustirostris
Thunnus albacares
Coryphaena spp.

Isurus oxyrinchus
Ommastrephes bar trami
Allothunnus fallai
Thunnus alalunga
Brama spp.

Katsuwonus pelamis

Scomberesox saurus
Lepidocybium flavobrunneum
Gasterochisma melampus
Katsuwonus pelamis
Seriola spp.

Xiphlas gladius
Octopoda
Centrolophidae
Ommastrephidae

Lamna nasus

Polyprion spp.
Trachurus spp.

Isurus oxyrinchus
Nomeidas

Ommastrephes bartrami
Prionace glauca
Thunnus alalunga
Allothunnus fallal
Brama spp.

M

10 100 1,000 10, 000 100, 000
CPUE (No. per million tans)

10 100 1.000 10, 000 100, 000
CPUE (No. per million tans)

10 100 1.000 10, 000 100, 000
CPUE (No. per million tans)

Fig. 74. Continued.
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Naucrates ductor
Alopias spp.
Nomeidae
¥ola mola
Xiphias gladius
Thunnus maccoy| |
Scomber spp.
Cetorhinus maximus
Gempy | idas
Ormastrephidae
Isurus oxyrinchus
Polyprion spp.
Pseudoentaceros richardsoni
Ommastrephes bartrami
Gasterochisma melampus
Lamna nasus
Centrolophidae
Trachurus spp.
Thunnus alalunga
Prionace glauca
Xenobrama microlepis
Allothunnus fallai
Brama spp.

Transitional Oct-Nov

A-1=1.82
H=1.21

Iy
I

|

10 100 1,000 10, 000 100.000  1.000.000 10, 000. 000
CPUE (No. per million tans)

Fig. 74. Continued.

BEIICHEANE D), =3y VA EEV A RR LN W EORMER LU, R T oy 7L
HELDZVT O, PAEEORVERHEES W2 Lo EBb s BViEI3130°~140W D a R & ¥
AR PG EL20W ICHENL S b RIC T 57z, a RTIE7 ey F2A0R 6T, &2 (@2 YR
Bl BIMEN 7 Oh T F LMMOUEHR EFEL B, HEEEIZ a RSP HLHALEEE I b X
Ehol, Zhid, aRTRAYADMUOELD 17K E v CPUE 277 L7 2 L IcERET 5,
HEHB TR 7oV I AVNREBHET, »VAPE2 LB 3METH oI, 7 TAY =MLY,
FEEER T 7 0y 7 O KERS % 5D 2 AKX (Subtropical Proper Subregion) &#({E$ 25 7ay 2~
5[k 58K (Subtropical Marginal Subregion) 12431 &Mz AXIE 7oV FR L=V Y h Y
Z+® CPUE 8@zt L, AKX TIE7 0y F ARRESETH 205%2 0 CPUE BAK L D »ke b
B, =y vy =F YA IRE6MITH o7, T45 D subregions & 3T 2 FBEEF R R S e
L, BAREMAE LIz 70y 70 oS ng 2 Lrs, KAOOCBEmMZERIZRVWEBEbhs,
AR TRHEBRERSHRKTH - 7208, EIHERROEr -, MEEHE Y oy 78 EHEN
I LIERAT 20D HN RV, SERENEL o720, 7 uYF A0 CPUE &L b THE
Mol ThsS (Bin=vy~<#Y4+®CPUE LD 1HAKEho>72),
FARVHGEAYADPREEETH B A TREHR AL 7228, =Yy =Y A D R L 7 AT
BV & BT L T Wiz, F72, 7 u Y A0 CPUE AMEW S CHREVENR & & BT & b Bz o
Too B AT VHHROBEEN L2 D NS E 2o L ERE, Thoicks EBbhs,

IR BT EVBERELTEED SN T Oy 7iE, —a—Y—F Y FILEEF LT VHE
FERVEICAEEL Tz, WERERORE 2= YAV A LT uY A TH S EH CTRITHARX L 48
BLL Tz, WERTIE IS 25D CPUE 3% 3 AT O D CPUE 12 tb L TARKIZ & B 7e =
B ot, ki, TRYFTARR =2 —Y—F ¥ FA 4N BRIEX THEMIIC CPUE 23&E 5 5 72,
8~ 9 AFKE, HBEXO Simpson DS FRE IIBITERAX L DV Erofcdy, ¥ A L V{Ero7
(Shannon O IXIZIZFEBETH - 72),

BITEBAX TR, =y vy~ VADBREEETHD, F2MEO7aY F AL L HICHEIMEDL =
=AY A &Y 1H#iE CPUE 2R Lz, I3 RESTHER 7 0y 7HOEIC 3D R T,

(3) 12~1H (K75)
FROVIE TH Y, FMEWEHIE, WA, BT, WERBEc ARl s hiz, ¥ A< BT
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Isurus oxyrinchus
Tetrapturus angustirostris
Naucrates ductor
Tetrapturus audax

Subtropical North Dec-Jan

Sphyrna spp. =
Ommastrephes bartrani A 2.50
Thunnus albacares H'=1.86

Coryphaena spp.
Katsuwonus pelamis |
Allothunnus fallai

10 100 1.000 10,000 100,000 1,000,000 10,000. 000
CPUE (No. per million tans)

Alopias spp.

Nogie idae

Sphyrna spp.
Alepisaurus spp.
Cetorhinus maximus

Subtropical Dec-Jan

Acanthocybium solendri A-1=152
Echeneidae ) g
Centrolophidae H=1.27

Dasyatidae

Makaira mazara
Lepidocybium flavobrunneun
Tetrapturus audax

Xiphias gladius

Isurus oxyrinchus
Coryphaena spp.

Brama spp.

Tetrapturus angustirostris
Thunnus obesus

Thunnus albacares
Prionace glauca

Naucrates ductor
Omnastrephes bartrami
Thunnus alalunga
Katsuwonus pelamis
Allothunnus fallai

l“ [

W

10 100 1,000 10, 000 100,000 1,000,000 10. 000, 000
CPUE (No. per million tans)

¥ola mola

Polyprion spp.

Nome idae
Pseudoentaceros richardsoni
Isurus oxyrinchus
Trachurus spp.
Xencbrama microlepis
Prionace glauca
Gasterochisma melampus
Lamna nasus

Brama spp.
Allothunnus fallai

Subtropical East ? Dec-Jan

Al=21
H'=1.29

W |||||

|

10 100 1,000 10, 000 100,000 1,000,000 10,000, 000
CPUE (No. per million tans)

Fig. 75. Relationship between order of species and
CPUE by geographic regions in December-
January.

PEDREE & IZIZRIE R BEAB TH o725, § A~ VHEIR100m BAESIRRE» W I & &BEHE
IDEWETEL (K2, 4, 5)o UL, 10~11A LRk, FEHEKD S IEFEATREORITE &
XAElE hizho iz,

HAEB TR 70V F APREEETH -0 7 7 A Y —S CIRIEEIEILFES L LEHD 7o v
27 ({tX, Subtropical North Subregion) 23D BREVE I 22 &5 5 BE X Mz, BT K D FEICAIE T 2 44°
S—80'W 7o v 7 WHRBEGEHRICHEE Tz 2 & 1d, TEGEFS AT & 0 SR IcHipiRiR s 2 525 ) >~
FTENZ L LEMLIEBRRTH S, T, 36°S—110W 70y 7 134> EEEVES & MBI Ic i T B
D, FMEIZ4S—80WTay 7 LD TRbVEL /2D, ZhAsD7uy 7 iFHKX (East Sub-
region) & U THICK 57z, AERIBAX ER P2 (T aY A VA) FH@TH 308, 7av i,
A D CPUE i3, Y1 7BPLFNT R EOSMHIFHETH Y, SHEEFE» >, HXIIRKMHE
BRiz7 oY F ANRESETZ O CPUE I1ZIZFAKFETH - 720, MOBMOIEMIE»2 D £, LA
BRI Tz, 72, 7uVF A=y A YA D CPUE SBHEL, $3 MBI L <



FAASFEC B 10 2 SR RO A HE 99

Tetraodontidae
Thysanoteuthis rhombus
Alopias spp.
Cetorhinus maximus
Makaira mazara
Naucrates ductor
Thunnus maccoyl i
Oxmastrephidae
Lamna nasus
Lampr i formes
Scomberesox saurus
Seriola spp.
Coryphaena spp.
Sphyrna spp.
Thunnus obesus
Mola mola

Tasman Sea Dec-Jan

AT=1.72
=1.34

=

Octopoda

Thunnus albacares
Tetrapturus audax
Dasyatidas

W H[

Centrolophidae
Lepidocybium flavobrunneun
Xiphias gladius
Allothunnus fallai
Tetrapturus angustirostris
Isurus oxyrinchus
Ommastrephes bartrami
Prionace glauca

Brama spp.

Katsuwonus pelamis
Thunnus alalunga

S

100 1,000 10. 000 100,000 1,000,000 10, 000, 000
CPUE (No. per million tans)

Alopias spp.

Isurus paucus
Thysanoteuthis rhombus
Lampr i formes
Scomberesox saurus
Cetorhinus maximus
Sphyrna spp.

Thunnus maccoy |
Ruvettus pretiosus
Excoet idae
Pseudoentaceros richardsoni
Octopode

Coryphaena spp.
Ommastrephidae
Isistius brasiliensis
Gasterochisma melarpus
Makaira mazara

Transitional Dec-Jan

A1 =227
H=197

Gerpy| idae

Lepidocybium flavobrunneun

Seriola spp.

Nome i dae

¥ola mola

Polyprion spp.

Tetrapturus audax

Thunnus obesus

Thunnus albacares

Dasyatidae
Centrolophid;

Naucrates ductor

Tetrapturus angustirostris

Istiophorus platypterus

Xiphias gladius

Lamna nasus

Isurus oxyrinchus

Trachurus spp.

Omastrephes bartrami

Prionace glauca

Brama spp.

pelamis

Allothunnus fallai

Thunnus alalunga

3

100 1000 10.000  100.000 1,000,000 10.000, 000
CPUE (No. per million tans)

Fig. 75. Continued.

EhoteETH XML, LsL 7 a Y+ A0 CPUE MR D 030 7% 0 Eh o 72,

20D &5 A X OFE OB 3 FOR S COER U 2R D 5, Thb b, BEFEAT
PECIIVBRERTRSPEIE X DAISET £ 5 Z L s, HEVEHMES X OHREEBEOAEORESN LD E LWL E
EZo5ND, £72, 120W LIEOTBERTEB L /2 E 2 7 41%, 120W LI OEREE & SFEES X
C120W LUR TSI 3 ino T2, & 51T, K4~ 5 DSFIRIE, E2F 4 D& CPUE I & i131F
—HLTWiz, 5T, WEEYIERLE EHICE Y F DN, ELOFWE 2 5 A5 —4S iR
BOfTWiEFZz 5228, 120W DEHOFAES R IILE & D HS DR nizo, BHICHE 2ET 53#
BTH 5,
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Alopias spp.

Thunnus obesus
Tetrapturus angustirostris
Xiphias gladius
Dasyatidae
Centrolophidae
Scomberesox saurus
Nola mola

Thunnus maccoyi i
Ommastrephidae
Seriola spp.
Polyprion spp.

Scowber spp.
Katsuwonus pelamis
Pseudoentaceros richardsoni
Isurus oxyrinchus
Xenobrama microlepis
Trachurus spp.
Nome i dae

Ommastrephes bartrami
Lamna nasus
Gasterochisma melampus
Allothunnus fallai
Prionace glauca
Thunnus alalunga
Brama spp.

Wll 1

3

100 1.000 10. 000 100.000 1,000,000 10, 000, 000
CPUE (No. per million tans)

Naucrates ductor
Seriola spp.
Diodontidae
Tetrapturus audax
Scogberesox saurus
Alopias spp.
Dasyatidae

Thunnus meccoyi i
Leaspriformes

Xiphias gladius

¥ola mola
Lepidooybium flavobrunneun
Ommastrephidae
Cetorhinus maximus
Squal idae

Polyprion spp.
Gempy | idae

Isurus oxyrinchus
Paralepididae
Nome i dae

Onmastrephes bartrami
Katsuwonus pelamis
Pseudoentaceros richardsoni
Centrolophidae
Xenobrama microlepis
Gasterochisma melamus
Prionace glauce
Trachurus spp.
Thunnus alalunga
Lama nasus

Brama spp.
Altothunnus fallai

Subantarctic Dec-Jan

>~
&
"

= o
I
W -
E]

M i

10 100 1.000 10, 000 100,000  1,000.000 10, 000, 000
CPUE (No. par million tans)

Fig. 75. Continued.

IR =MLY, BTEHII =2 —Y =T FHRAD 1 7uy 7 BLU, 40°S L, 110W DA
D37 uy 2 (P3EK : Transitional Coastal Subregion) & Do, (KX : Transitional
Proper Subregion) 124317 &7z, 10~11H IC AR HIBEX 2R L 72 9 A~ > IR EED & 8t
aEhkrolz, LL, ZITOREBEMMTTE—IIcHEkoT/ce BITHAR EY A VTR E Y
FHWRBEETE 2MEL D »% D CPUE & ->72, WEXTIE, =¥y =F YL 083RELE
YFHEFE2MTH oIz, TOEIZ/NE oz, ERKIGEHITP 2V D0, FEioO CPUE #2534
EWIz SRR R E D0 7,

TR (3 R W EEE I D 7z o 72 A3, BOMIBEX & AR LV Tl i S s otz T oY X
vy VA BEERNRELSETHY, B 3L 2470 CPUE OV 237 6, 53 ~38
WfEf D CPUE DA% n o7z, B IMBEUT TRENE L1 o7z, ZORHEOD, HERREO
TEL R 12 Simpson D35 & Shannon DIEHMTRPE L IR L% -T2,
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Makaira mazara

Thunnus obesus

¥ola mla

Scomberesox saurus
Octopoda

Allothupnus fallai
Lamna nasus

Dasyatidae

Naucrates ductor
Gasterochisma melampus
Isurus oxyrinchus
Nomeidae

Tetrapturus audax
Polyprion spp.
Xiphias gladius
Lepidocybium flavobrunneun
Centrolophidae
Tetrapturus angustirostris
Brama spp.

Prionace glauca
Katsuwonus pelamis
Ommastrephes bartrami
Thunnus alalunga

Coastal Feb-Apr

A 4.61
2.94

non

-1
H

i

F

100 1,000 10, 000 100.000 1,000,000 10, 000, 000
CPUE (No. per million tans)

III S

Makaira mazara
Thunnus obesus
Alopias spp.
Tetrapturus audax
Thunnus maccoyi i

Transitional Feb—Apr

Octopoda A1 =447
Lampr i i
ottty Heximme H'=2 58

Genpy | idae
Paralepididae
Xenobrama microlepis
Scorberesox saurus
Naucrates ductor
Tetrapturus angustirostris
Scomber spp.
Xiphias gladius
Katsuwonus pelamis
¥ola mola

Polyprion spp.
Ommastreph i dae
Isurus oxyrInchus
Centrolophidae

Gasterochisma melarpus
Pseudoentaceros richardsoni
Nome i dae

Lamna nasus
Onmastrephes bartram|
Trachurus spp.
Prionace glauca
Thunnus alalunga
Allothunnus fallai
Brama spp.

W

100 1,000 10, 000 100,000 1, 000, 000 10, 000, 000
CPUE (No. per million tans)

=]

Fig. 76. Relationship between order of species and
CPUE by geographic regions in February-
April.

(4) 2~4 7 (X76)

FPEROE~FIRKICAHHY U, FAEEE R TI & R i Kal S fufe, RSO OB TR O AL 3
UTEEORTEHE L &L, Rkt RoKEL L MEWERE 2R T S THBENTH - 72 (K
3, 4)o52°S—140W 7 u v 7 BBATHIC Y 2 A5V v 7anzW, HEZFNEIED THhRknizoil
XL S oo,

BITEIE, =2—Y—F Y FRADI 7uy 2 BEK), 140~160W © 2 7o v 7 (JtK ! Transi-
tional North Subregion) & Zdfiod 5 7o v 27 (KK : Proper Subregion) 1243 &hiz, HEKE
ZOTSHEDOIRX TR LML 4 EOIEN (EvF+ 4, ThA A, AYVA, I¥yFVHR) e—HL, 70
Y FADIEMIXE» 57z, 2L, KRIF=Y vy~ VA4, 7av i+, EXFIDOETH-7,
BITBIX CRRESEOE > 77O CPUE B 2 MO Zh L D HYE L, BEHEERIRERB LU
KX LDz VB> o7z, REKS X UVEAKTOREM O CPUE 213 thigiyd 25 5 72,

Wk IE, dEEROAX (Subantarctic Proper Subregion), FX (South Subregion), # X OVHEEE
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Sphyrna spp.

Thunnus albacares
Lamna nasus
Naucrates ductor
Octopoda

Thunnus maccoyi i
ola mola
Allothunnus fallai
Seriola spp.
Dasyatidae
Lepidocybium flavobrunneus
Tetrapturus angustirostris
Tetrapturus audax
Brama spp.

Isurus oxyrinchus
Xiphias gladius
Xenobrama microlepis
Prionace glauca
Katsuwonus pelamis
Ommastrephes bar trami
Thunnus alalunga

Xenobrama microlepis
Lamna nasus
Gasterochisma melarpus
Allothunnus fallai

Katsuwonus pelamis
Thunnus obesus

Squal idae

Thunnus maccoyi i

ola mola

Octopoda

Gerpy | idae
Ormastrephidae
Nomeidae

Polyprion spp.

Isurus oxyr inchus
Centrolophidae
Pseudoentaceros richardsoni
Gasterochisma melarpus
Xenobrama microlepis
Trachurus spp.
Thunnus alalunga
Prionace glauca
Owmastrephes bar trami
Lamna nasus
Allothunnus fallai
Brama spp.

Trachurus spp.
Paralepididae
Ommastrephidae

Isurus oxyrinchus
Polyprion spp.
Cetorhinus maximus
Squal idae

Gerpy| idae

Thunnus alalunga
Thunnus maccoy i i
Ommastrephes bartram|
Pseudoentaceros richardsoni
Prionace glauca
Xenobrama microlepis
Gasterochisma me|ampus
Lamna nasus

a 8pp.

Allothunnus fallai

Xiphias gladius
Xenobrama miorolepis
Centrolophidae

[surus oxyrinchus
Ommastrephidae

Lamna nasus
Ommastrephes bartrami
Prionace glauca
Thunnus alalunga
Brama spp.
Allothunnus fallal

& oW W E
‘= Transitional North Feb-Apr
EEnte et =]
sem—
[ T )

Wﬂm
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CPUE (No. per million tans)

Unnamed Feb-Apr

A-1=1.70

|

|
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D s Subantarctic Feb-Apr
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L T AR ] H=1.18
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1,000,000 10, 000, 000

o=y

— Subantarctic South Feb-Apr
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bsem ey
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Fig. 76. Continued.
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MIFALERD 1 7'ay 7 EFHEERD 2 71y 7 (HEEEIX © Marginal Subregion) Zffisr & ifz, &
TRy VA ET7aVF ANEIMEO= 3 X IV A 2RSS/ L CERERRELET
otz MK L BEEHBFUIRXBRELEL 7OV SR, FMfEE=v vV A THEETEAR L4t
BLTWR, =y y=A Y40 CPUE BXK, K, SAXDOIEED» 57z, BdXiZ7ay 7HE
BRHENDR L, IO SN TWEOT, M LK s 3Bbhzy, HEfROESEE
JE13{E <, Shannon DT & D BEE IT{ED - 72, B THEE MR R OMESERE 1ZIER & - 72,

G) FE®

RERE Y A lBERE, BEPEROX~EFICFHEE b X, BT, WmEEESOIEIIC SREENS
WM H 57z, T, (DFEEEVEEUISZVEEL L D HEER I L Wb D0, 7aY F A0EHEBICE D%
BREE 2R T &, QB TEIEEEMES X OCHBBIEDO S 7 b > OSHERIC L D IRENEE - L
FHrohbd, E~FIKFICIE, BHREL, WmEILK, BT, HEEGTARX, HRiRAX, Rk
ROMBZ & o7z WREKIFERRLEEIC D 2 BITEAR L D ECESRE N E» -7, i, kAL
i & TAfE D CPUE Z 0 IR/ NS W Z LR L Tw 5,

3.4 BEBSEOFHE(L

(1) P XM OEEROFHZE

BHFRX NI 51T 2 TR O FHZAL OO SEL B, HBE XK O8O =HZ L 2 Bm L7z,

B — AT OB - 160°W LI TIE, 8~ 1 HDM, 32°~36'S LIZIZ—ETH->7=DIZx L,
110°~160"W T3, 10~11H D40°S 5 512~ 1 HORD36°S {35~ £ 4t E L7z, 100m BT Rz 8557
AW, 110W~180"£I T10~11H Of13°Ch 512~ 1 HDRD16°C~ £ 21k L 72,

BATI — R O BER ¢ 1400~160"W &, 12~ 4 AD[M, 40°S L IFIZ—FE TH o 72, 110°~140W &
160"W LAPETIE, 12~ 1 BD40°S fi» 5 2 ~4 HOMD44 ~46"S fFT~NEF F L7z, 1200W LD
100m JBKIRTIZ12~ 4 H ORIZHIL0°CTEA LA e 5 72 A3, 120°W LU Tl 2 B Rk R IE R s
Bhvoiz,

2D & D WCEHIEX OB FEE IIHUIBRA I T OFELE 2R LT, HEVERTHR & BEBRATRR O E
BEMELNV RV E VbR TED (Hofmann, 1985), RIUCHEXEZTH-> TH, —ERICHEFAICE
RBAREELGEEV Do EELOND,

(2) EHBHTIER

8§~9H (HREWKX, 108LEOARX EXET %) L10~118 (KKX) ofkis, ®ELEO7 o
VI ABELMEL DD EW CPUE 2R /&, =¥y y=4VA, AVA, EVFY, IvyFVHY
ADPEEMCTH2 R THELULTBY, BERELRRLZLVINVICHo T, 12~1 A (KK) T, BT
e BRSSPI L LA THT LLEINCHE TE v, Bl ENE TEIRITEMLE, L
WL, 7aYF ADIERIZIZELNEro7b b D CPUE R D{ETFL, =¥ ~# Y4 d CPUE i
MR T L7z, % DOFER, BEREEFPPRE kot

(3) FEATHK
BITEHAXTIX, 8~9HDT—F 3w, 7uVFrRAL=y YA VANREM2ET, £3
fifED CPUE £ D 1 fTAEE WA TIO~11H L Tz, 12~ 1 HAOKRKIZIZ 2 F TRITEAK
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CHBELE» o EV I A ENVAPREBEHELEIMELELD, 7aYFRAL=Y YT Y 438 2
B LB 4T EBB LT, EMfED CPUE 32 E T DMK &b, L oENNS L o
Too ZORDEEEERRE -, 2~4 ADEARO FL3EE=v v~ #V4, 7TuYvrx, €
ATHD, 12~1 A SEMNRETERLZbODOF| XX EBLEETH 7208, 7V IEKEEME
BRE R, BEBCPHEA LI b b o T, MEREIIRMIEE 57 TOFERIE HA7fE 3 f#
D CPUE OEMNR /NI kol tih b, %8B, 2hs 3SFEDOFHR CPUE 212~ 1 A L [Akk%
LRIVTH -T2,

WERXTY, 8~9HDTF—% i34 nwds, ~THORRFEEIC T Y F AL =Yy~ HY 4 05K
FRi2fETH o720 L, 5 25D CPUE Z10~11HICE D, FEEEERBICET Lz, 12~ 1
HOWBERTO LU 3IEEZ=vy =AY A4, EVFH, avFVFATHD, 7uVFRA3E4fitk->
Too =¥ v=AY A LT 0 Y+ AD CPUE FARERR, 10~11H XD bHIEL 20, bl T
EDEBNEL B ot, TOROEEHEERIEE >/, 2~4 HOBRERTOLM I+, 7
BA N, AVATHY, 7V F A=AV F BIEMZKE {BS W, £/, L{iifio CPUE
F12~1 B X0 RV ET L, BEREIEARKERINE TORGLE LT, 2DLIET, WEKD
SRR IBATEAX L AR FEHE 2R L7205, KR LD EICHEERESE» - 1,

(4) HEEEHRAL

HEBAX S L UEK E bEoNFHEHM TH 228, 7aVFRA L=y y<hY 2 BEFEICE N
CPUE TE 3O =Y F X I FAXB|SELTED, KAXDI2~1H & 2~ 4 BROZ(LZDRm»-
Joo %72, 25 28D CPUE b 12A~1H & 2~4 HOKROMTRIEZIZ AR D > TW3 b DD,
FOEBNE L, BEBELEML Tic, 2~4 HRUHRELME T, 70Y+ 20 CPUE 3=
VY=Y A X VHEE L, BEREEIEE B o7,

3.5 EE

SEFERALE T2, RUEOHEEREOHKNEZZT Tw s FICBENT Y F APy vy =l
VARERHNELTWAS Y, ABECEEEEKCIZERADSDRY 28ATHS, ThIZLThH,
X (subregion) D VW THRIESEE o701, 7uVY )+ R, =V v=FYE, EVFH, AVFE
JTHD, B a KERE L3 BIcHEBREL0RRIEE 3B v — FIGAE o Tz, 2SI,
Parin (1967) %87z & S WCHMPEREBIZEMATE CH 2 L v A2 XRHT2BRTH 2,
HEGEIR DML OFHNE(IE S ~11B 0I5 <, 12~1 BcEFEMO7aY F R, =y v~
AYABLUNIYF YW XD CPUE BSHHSE T Lz, VA EEYFADCPUERHEHEEL %
Mots, BITE TR, S~IAKREBLAE7OYF R, ¥YeHVFTBLITIyFIFANIR~1 HIZIE
CPUE, JEfI X b IR ¥, Rbo> TE Y+ 4 L4 V4D CPUE »8 L& UHI#E N RIE LT, %E1E
SR E o2, 2~4 AICEAYAVEE, EVFALRP0BAL, M7V FX, =y HY
A, F¥F VYA UIERL S HEANRD - 72, SR 3 HE S I ZIZTETICRE & Lz s,
TaVFAE=Y YAV A BEECES Lz, BIRO LSRRV 2L o T Y EIERTH
H, FEBOHTICH->THL7 Y F RV YAV A BEAFERERICBVWIREERETHY,
IholcEYF#H, #VA, I¥FUFREMAT 5 HEELIFHEFHOERZ2H-o T3 EHEZHN
%,
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FA4E 7OV ADERENEEP

4.1 7OVFAOERBER

(1) B O A RALRK

1985/864F1C104~216mm O 5 HH G R 20 7 SR S /- BB X 2 24 0EE» 55T
7aYy +F ADEEMK AT R, BXEfFIF48~88cm T, 72cm 2 E— [ 2 HIER o T
HY, 66cm LT OEEIZRD T 7o 7z, 1986/8THC & [FRE MK 2 L, BXEHFIZ49~89cm
Tholze HEHIED DML S NIERLIANT, 19874 1 HD45°S, 105W KB W TREXE
27~28cm OEESR V2N SEFE I NI, 7Y F 2T 2 #H OEIRYE (Yatsu and Watanabe,
1987) 12 &b, FHEfHI344~102cm OT7 0 Y F ALCENTH 2, D, FEOBRYERIE, FHE
HHRO HROMBIGEM L e b D EFZ N D, Thbb, AT —71%, KEEZWLUEX D 200¥HLE
DHHRTIE, BXE66cm KD 7 0y + X O/NUEERDO SO THhrnw &, 7aY F 20K
EXREEImBETHZ I EE2RL T2,

(2) 160mm HE#HEOERALNK
R OUHEZE OMENIC L, b 7 — 2 D% »160mm HAET LM £ 2R vz, 28, #8H
FEIRERE (Yatsu and Watanabe, 1987) 12k % &, 710V F 2§ 5 160mm HE O HESRIZEX
E67cm OEIC BV THRETH D, e HEUlE L UAERNEIER50% OB X E3H60cm £ 90cm TH %,
10~11H D30°S $R 1  » 7oA B E, BHEARITIE L A LB RS o 1o ([K78) . MM b #
EEDMKTH Y, HDE— FIZ71~T2cm, MEDE— Fid74~77cm &, WA 2 ~5 cm KEITH - 72,
11 D115 ~120W I - 7o B ERR 1, 21°~40°S O TRILEEBIFEA ER ok rolz (K
79), BEZOHEMIKIC B 2 EEME T, 50°S LFE TR E— FAKE <, 70cm K OEE 3RO
THRWERLBED o (K80, 81),
12~ 1 A D~V —{gHiE»>» & HR i B O A RARR T AT O R0 7~ U7z (B482) o i b BKRRE &

N=2774

CPUE (No. per 100 tans)

50 60 70 80
Fork Length (cm)

Fig. 77. Length frequency of slender tuna obtained from 44 fishing
operations of research driftnets composed of each 20 tans of
5 mesh sizes of 104-216mm in the 1985/86 Allothunnus
survey.

2 BEAE E1IHIERL) OKRESE Yatsu (1995) 1 X DBRCRE S iz, T2 TR, BFAEEROHFT LB TEEBL
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Fig. 78. Length frequency of slender tuna caught by 160mm meshed
driftnets along ca. 30°S latitude in October-November 1986.

D D38 ~44°S THARHEIED TERW S DD, FHREPIZ46~85cm LA <, HABRLE—FRRsh%
MoTze 44°~45"S DEERAMM TIE, BIRKEEL D TRIVEEL S WA H - 72,

(3) ek

R AW (1972) &, =a—Y—F YN, FAR=7BLUO7 7V HFALAOHEEBBICE TS )
ST uARNRE LEBHRECEES LT OY FAOEXERWTROWER T 70~95cm (N=
652) E¥RE L7z, —FH, Webband Wolfe (1974) 13, HEY A~ =7 WHFET, 1974FED 6 Bic&EEH
WWEBEBEDS0M > 180 b & 1 BIOKEWIEDH D, T OFERMHRK IFEELEARFT0~91cm, € — N I1X81
cmiZBHo7:ZEEHRELTWD, IS DREBIRFAEERICHANEF) TH- 26 RT, R
B I KRB OEER AT 2MEASH 25 EFZ NS,

—7%, Roberts (1975) 1¥, ==2—Y—7 > NILERETEESMM20 > DAY 4 L EH I3 b
YDTOYFABEREWH L Z L ERE LI, FRIZ LD ET7 0 Y F ADKERSIEHEL ST 7223,
EEREL TR 2 BORXYREIZ28¢cm THh -7z, Mori (1967) 1%, 25°~35°S, 92°~152°W D4 Y
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Fig. 79. Length frequency of slender tuna caught
by 160mm meshed driftnets along 115°
-120°W longitudes in November 1985.

Fev 7 aHDOE NS, EEAEES~210mm D7 0y F AShAERRE Lz, &5, & (1972) 355
A (5°N, 136E) »ofEoni Ny ava X OERNEN» S, BXE2cm Q7 0y Al R,
BPE7 7Y A ME5S, 5E)YhoBoNizrFFH 7954 AV FDE» SHERYE2lecm L 25cm ©
TuYF AR 1 RETRL TWwb, £, WHKEEFRHEL Y —0F VETTo 2R FE b
O—VZE2F VT VORBRBRICE D, 7oV A0 2 EIRES N 0 (1)19874E 1 H25H,
38°S, T9W, HEAHEISm TREXES32~34cm O 4 fifk (BEBEHEKTAME), (20198745 A11H, 42°S,
T9°W, HHEKZELS0m TRXF44~51cm OFUEMAR CNAIE L RFME) o REAAE T D F U D008 BARF K
BT SHMUDHER TERDODHNR SN2 Lo, IWEBIC IR AEAICINZ SR LHENSET 3 &
Ezohb,
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Fig. 80. Length frequency of slender tuna caught by 160mm meshed
driftnets along 118°-119°W longitudes in February 1987.
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i Tl L AT T o
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Fig. 81. Length frequency of slender tuna caught by 160mm meshed
driftnets along 105°-107°W longitudes in January 1987.

7 0 F ADEKFIREE

REQR 2 fis LU 3ATIE, AEHEOEE L (B3E) LirrFrARKS (Suverdrup et al,
1947 ; Hofmann, 1985) %0 %, 1985/864FFA%E & 1986/87THFEFMADIFHE 2 LA T D 4 ¥ Ic KA L T 7

O F 2 DARERIRHE T L 72 (1183)

ooV —¥EEALES (Peru Current North : 84°W LLsE, 31°S LA

b)), ~ov—¥EEES (Peru Current South : 88°W LABE, 38°S LAFd), HEEETEL (Subtropical : 88°W LA
78, 40°S LAL) # X UHEE MR, (Subantarctic : 88°W LAPE, 40°S LAFE)
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SI: N =60 Dec 86 - Jan 87 38~44° S 81~85" W
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Fig. 82. Length frequency of slender tuna caught by 160mm meshed
driftnets off Chile during December 1986 and January 1987.
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Fig. 83. Locations of driftnet fishing and oceanographic regions in the Allothunnus survey
during 1985-87. Modified from Yatsu (1995) with permission of the Ichthyological
Society of Japan.

ATERRTES. (Gonadal Somatic Index : GSI) ZPERI, AN 84T /R LTz, HREVETHEL & ~L—
YR ILER DR B I AE S 0510 E11H TH D, GSI B X R DEI& L b Eo -7 (T, K84),
—%, HERRREL &~V — YRS T E GST &2 - 720 HE- T, FEEVEHIE &~V — Wi ALER I3 EEINIE &
Ezonb, B, RXEOHEEA O IZMET62~781mm, {#i675~731mm TH Y, EEHOZEITIE
Wiz nnot (F7),

7 uY F R OEYFENR/INEIE, HET60lmm, HET698mm Th 5 72,

FEF DDA IR AFHED20~30S I BWT 8~12HIC R oh, AE10cm fREICE L 7o 4hfaides”
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Fig. 84. Mean gonad somatic index (bars) by sex and mean diet weight per body weight (%,
solid squares) of slender tuna by area during 1985-87.

~35'S TS NIz~ 0 - VRO FNEYD S HE Y 5 (Mori, 1967 ; B« AH, 1972), HiL
Mz & 20 CPUE, AJEROIRTES & CIIF O e, 70V F ZAOENNEFEROEL~FSE
WHAFRICE W TTThbNs Z LB NLTH S,

4.3 7avFrAngEH
WEASE 2 BET (BCAVIREE) RIREICIXST L, & 512, RANS Tdh 2 Bk £ 48°S £, 100°W f&,
110°W ##¢ 5 BX (NE, NC, NW, SC, SW) z43#IL T, BHEWR O 25 L7z (83),

(1) Boikre

HBHNAYOFE T 2 FgER (%) &, EEEE T, ~v—#Ei (k) CoRE, v
TIEEAEXY B TH-/ (KT, M84), HEMAEOTIGFHEEARETE <, ~v—EiEIEhfE, HHed
R TIAE D o 7o AWM ERED KBV b R ¢/ <, WV CIER cEr o7 (1485),
fE-> T, BRI &~V —HREHIE T 0V FAOREK EEZ 5B,

(2) #HEY)

TuYFADOBHNEY OB ERER A EE - L 08I0, SWEMNE LIREBEOENTYE FhLEh
B2 R 1 ~5 1R Uiz, %72, 1986/8THETE IC BT 2 (HAEYEHE ORI T 2 A ERL

(%, AT SCIL £92) #M86I1RT, ~—HERAGH T, EEAES Wiy, 4 28, A iF
MEOHBREE X F TN, 12%, 6%, 6%, AFT IFMEIATVHIZOR TH-1-Z L ETTIC
LED 5,

A7 S FEIS AR T b B L (1985/869- 0 tHBIHE 1341%, 1986/874F1346%), )V —HiiiEE
S COHMBBEEIX16% TH > 7228, V=Rt CIEEBE L e ot 4 %7 SFOE SR, Eu-
phausia vallentini, E. lucens B X U Thysanoessa gregaria TH Y, E. vallentini & T. gregaria |,
96°~140"W D46°S LAFi» &, E. lucens 1396°~140"W 044°~53°S in 5 Z W ZhES N7z,

4 9 $EIF1986/8THE T FHHE & 4172 HE BB BER &~V — ¥R BSOS LR T L (FhEh39% &
29%), SCLIZFIZ#0.16 Tdh > 720 —H, 1985/864F-FAH = 5 1 2 FHFF R R ¢ O A 134K < 156%



Table 7. Fork length, percentage of specimens by gonad condition, GSI, percentage of empty stomachs and
stomach content weight per body weight (SCW/BW in percent) of slender tuna by area, year and

sex.
Area and Year Sex n Fork length (mm) Gonad condition (%) GSI Empty SCW/BR *

Range Mean  SD  Immature Maturing Mature  Spent Mean SD stomachs (%) Mean SD
Subtropical 1985/86 Female 321 690-881 781 36 0 37 48 15 6.71 2.86 87 0.004 0.038
Male 296  632-820 731 26 2 7 90 1 4.80 1.9 83 0.015 0.123
Subtropical 1986/87 Female 2567  707-896 781 37 0 35 54 11 8.14 2.70 17 0.006 0.081
Male 253 650-838 725 28 0 0 99 1 5.50 1.92 70 0.003 0.019
Peru Current North Female 11 698-893 798 53 0 82 9 4.92 2.14 82 0.025 0.056
Male 6 612-812 721 64 17 0 83 4.29 1.76 33 0.572 1.088
Peru Current South  Female 62  494-879 762 106 21 18 0 61 1.09 0.97 50 0.326 0.601
Maie 29  463-787 675 99 66 0 28 7 0.61 1.03 48 0.212 0.401
Unsexed 2 491-505 498 10 100 0 0 0 0.01 0.01 0 1.566 0.559
Subantarctic 1986/87 Female 269  532-883 771 55 13 4 0 84 0.93 0.90 25 0.459 0.703
Male 229  533-807 726 43 78 0 21 0 0.55 0.77 27 0.481 0.774
Unsexed 2 517-542 530 18 100 0 0 0 0.01 0.00 50 0.025 0.035
Subantarctic 1985/86 Female 242  503-873 765 60 13 5 0 81 0.93 0.59 36 0.560 0.908
Male 278  511-794 721 36 85 2 4 9 0.38 0.70 29 0.711 1.002

* Values of empty stomachs were included in calculating mean and standard deviations of SCW/BW.
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7/ Subantarctic 85/86
Subantarctic 86/87
Peru Current South
Peru Current North
Subtropical 86/87
Subtropical 85/86

72 \
{
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7
—

Euphausiids /z
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Fig. 85. Frequency of occurrence of major diets of slender tuna by area during 1985-87.
Modified from Yatsu (1995) with permission of the Ichthyological Society of Japan.

TH o7z 1986/8THEDEETEIZT 7 AN A4 F (Martialia hyadesi) O/NUEE (SAEE (ML) 44~102
mm) TH Y, 7 H A HBROFIHFE (20~102mm ML ; i#% 20~60mm), Y X4 (10~30mm
ML) BXUTHF4 AF (18~35mm ML) SR SNTz, 74 A A A 1344 ~48°S, 81°~118W 0>
SEsNIz, SFI=av NI Ad (Moroteuthis ingens) =27 Fv A4 2BOEE (#11~80mm
ML) 131985/864F1C % L 7z EEFRR B CHNEYHIc T @ oz,

B AT HHIE1985/864F 1 FHF U 7 M AR R S T A B U 72 8 (HBRAERE 133496), 1986/874F
W HAEE U 7 B R AR SR C U BRI 4 L (BERE 121496, SCIIE0.09), ~V—¥gipEss < it 4 i1 (&
X 9%, SCILiX0.06) THoize FIESLIzHA T YHDKESE Neocalanus tonsus 0O 3K 5 A

SR DIETH 5 7,

FSEE, TR, MEERRECRES, OV —¥EE & b HBURALIE 3L TH D, HISEE IFIEIC
30%, 21%, 10%Td - 7z, faFED SCI 131985/864FFHHE T 0D M R I HER &~V — YIS ¢ 3£120.06
Tholzo —MICEPO AT ES, B S 55 B o IR CHRE S g4 =+ > 2

(Anoplogaster cornuta) & =7 P& (Trachurus spp.) 1200 ThH o 7zo N H 4 7 Y EIOF A (ca. 20~50
mm SL) ZEEHRIED44°~51°S, 81°~142°W THEE L T 7z,

Ui X 1985/864F, 1986/874F & b HEFEHRIK TEH 4 (LD HBNALL T, ZH€N28% & 18% D HIBHE
ThHoTehs, ~IV—HREEH» S5 1FR o3, ERREEEECo SCL b #E ) T{E» > 72, Phronima spp.
1240°~46°S (B X U30°S, 90°W D 1 5) 1294 L Tz, Primno macropa & Themisto gaudichauidii
1341°~53°S £ 44°S LA T Phronima spp. & D & @ WHEE THER L 72,

(3) B WNEYIHHAL O #EEk R D Hig
1986/87EFE BRI O B NAEWEROMMTIC L L, fipiko 7 oy F 2A0fHEY & L TidA 28D
HHEEPROE L, ROTAF7 I8, »4 7V, A8, mHEOIETH D, mEETERLTH 1%



WX 25 9o 72 (K186) o~V —HETR LR T U,
AW, AT VEOIECEETHY, £ F
T I ABEIRREINTHY, mEEIIH
WL Akrolze 4 AFFHFEME LD b
N—YEREE CHREICHB L 208 (BB D
NE R&EKR<), & F 7 ST I L HofEs
BRIz, BBEEIA 7 VEOEE,II I
SOWRETIED D ENR S h -7,

~OV—YE TR ER B L OV H A oD /N [X 43
(NE, NC, NW, SC, SW; M77) B0
PNEYI DR % 1986/8THEF B &Rl 2 b L 12
RIWRLl, FEHEEY A F7 38, 2
A7V, B, A28 OERBRICED
< H#HEEE % Somerton (1991) D 551 & D #f
SHCEET L7, B, NW, SC, SW T
BAAT7EORBELEBD TL kL,
DIETTEST @7 V7Y X AWIEH 1586 L
Binotziz, HA4 7 VERRL 3 T4
YVIDOT — 21 &k DifEHismE 2 1T- 72, 20
R, ~OV—Em s — R NE X[,
Mg NC-SC, NW-SC, NW-SW, SC
-SW XREICRENR S T, fodsiiE i
fElE 5 B THEEM RSN (£10),

DLz, HEYRMEIT IV —YEiR~TH
FABEAIC B W T HHIAIC R 2 5> Tz,
Thabb, OV & BT 2 Wk
BRALER (NE [X) Tld A A 3Ep 8k L, 48°S LU
M E110°W LIPg (SC, SW, NW X) T3+
F7 ML, ZhsodEyEE (NC X)
TRH A7 AEPHEB LTz,

FILPERERTED TR E, £F7
S HEO HISEEE 13~V — VBT b © BRI RR
BER (F b h, 1985/864EFEH) IC[1h -
THIMER DTS S e, —7, A HIEIFH
FERRAERIC [ 2 W B 1K T L 7z,

2 e OENEVIRR O ¥R ZE X HOFH
L ® ¥ X (availability) % /Sy Ik 9 7
(Kawamura, 1974) RT3 £ Ebh 3
23, AWIFERER & BREEh T OEEY DS D
IR REHATH 5,
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Table 8. List of taxa collected from stom-
achs of slender tuna, with abun-

dance index in the diets.

Taxa Abundance
Mol lusca
Gastropoda
Atlantidae
Oxygyrus sp. rr
Cephalopoda
Ommastrephidae c
Martialia hyadesi c
Onychoteuthidae c
Moroteuthis ingens c
¥ spp. c
Gonatidae c
Brachioteuthidae
Brachioteuthis picta r
Cranchi idae c
Teuthowenia pellucida r
Crustacea
Copepoda
Neocalanus tonsus cc
Euchirella rostrata r
Pleuromamma sp. rr
Euchaeta sp. rr
Amphipoda
Lanceola spp. r
Themisto gaudicahudii cc
Phronima spp. r
Phrosina spp. r
Primno macropa cc
Brachyscelus ? r
Euphausiacea
Euphausia vallentini cc
E. lucens ¢
E similis var. armata r
E longirostris r
E spp. r
Thysanoessa gregaria cc
7. spp. G
Nematoscelis megalops r
N spp. r
Stylocheiron maximum c
S, spp. c
Chaetognatha
Sagittoidea c
Tunicata
Thaliacea c
Vertebrata
Osteichthyes
Bathylagidae r
Paralepididae r
Arctozenus risso rr
Lestidium sp. re
Paralepis sp. rr
Anotopteridae ? rr
Myctophidae c
Anoplogaster cornuta re
Trachurus sp. rr
Gempy | i dae r
Aves
Unidentified bird feather rr
CC: very common, C: common, F: rare, rr: very rare.
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Fig. 86. Gravimetric diet composition of slender
tuna by area in 1986/87. After Yatsu (1995)
with permission of the Ichthyological Soci-
ety of Japan.

Table 9. Number of stomachs examined, percentage of empty stomachs and mean diet weight
per body weight (%) of major diets of slender tuna by region in 1986/87.

Region/subregion Empty Mean diet weight per body weight (%) *
n_stomachs (%) Euphausiids Copepods Fishes Squids Others  Total
Peru Current South 93 54 0.041 0.059 0.057 0.160 0.000 0.317
(13) (19) (18) (50) ©  (100)
Subantarctic NE 252 33 0. 053 0.061 0.036 0.359 0.004 0.513
(10 (12) M (70) (M (100
NC 91 54 0. 047 0.300 0.029 0.010 0.003 0.389
(12) an (@) (2) (1 (100)
NW 50 36 0. 354 0.002 0.062 0.107 0.004 0.529
(67) (0) (12) (20) (1 (100
SC 40 20 0.422 0.010 0.025 0.026 0.025 0.508
(83) (¢3) ® (5) (%) (100
SW 67 15 0.188 0.001 0.129 0.008 0.002 0.328
(57) 0 (39) () (100

* Values in parentheses are percent composition of the diets.

Table 10. Probability levels associated with
randomization tests of difference in
gravimetric diet composition of
slender tuna by area.

Peru C. Subantarctic

South NE NG NW SC
NE 0.178 -
NC 0.000 * 0.000* -
NW 0.000 * 0.000* 0.002* &
SC 0.000 * 0.000* 0.382 0.082 # -
SW 0.000 * 0.000* 0.005* 0.118% 0.102%

*

P <0.05, '" tests excluding copepods.
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Table 11. Frequency of occurrence of food items in diets of large predatory fishes by latitude.

Gastero-
Isurus Lamna Prionace Xiphias Nakaira chisma
oxyrinchus nasus £lauca &ladius mazara me/ampus
Latitude range (§) 23" -31° 38" -45° 30° 38" -B5° |23° -31° 38" -46" | 23" -31° | 23" -31° | 40" -47°
No. of stomachs examined 31 4 63 21 33 19 4 18
No. of empty stomachs 15 1 6 1 i/ 4 1 1
Precaudal length range (cm) 98-215 85-205
Body weight range (ke) 3-267 108 8-138 26-225 150~-282 5-130
Food items in number of individuals
Thaliacea 2
Ommastrephidae 1
Omnastrephes bartrami i 1
Ocythoe tuberculata 1
Unidentified cephalopoda 1 24 12 8 6
Isistius brasiliensis 1
Paralepididae 3 2
Alepisaurus sp. 1 2
Scomberesox saurus 1
Trachurus spp. 4 6 56 9 1 9
Bramidae 1 1
Scombr i dae 2
Al lothunnus fallai 8 3 1 1
Centrolophidae 1 1
Unidentified fishes S 1 1 6 5 5
Miscel laneous 5 4 1 2
4.4 TOYVFADEE

7OV FADHRERHET 570, TOFREIEVERbNZRIAHERE (742, =v %
RIHFR, GYFVFERX, AHYF, 70ahYF, FA D) O TOENEYRAERLSE & MEEE
EZNLFICH T TRINCR T,

7 AR Usurus oxyrinchus) \ZHBFH~BATHUEETH 25, BRI TFEBEIC M EILT %,
KO T E LAY IS AT, BB L UZMUEOER E bR OERICHEL-DEE~T
VEBTHBH, HEHEH TR T oY A (HiE) 0fnELRoni, —J7, HEERHRUE CRE~7
CBIZFBTAFAOE»SHIR L, HARShLT7aY FAD—EIZ, BRI L? LEBEbh s
BRI s, BB CERIRLEEZEZION, S5, BREPIICKEO 7 4 A 55EHEL 72
AP EAICT 2EHEAEZITHE L 72, Compagno (1985b) 12k % &, KEORMIIAEE P
LZLEDRST NN A VI EE TEERETH S,

=¥ 32 R IV X (Lamna nasus) \ZHEEB~BITHERET, BEBETCE7T oY 2=y y=hY
FWZRANTEL T %0 YT VRBEA DEPAREOEELBNEM CTH o7z 7YV FRAEF=V AR
SHERAOFErSERONAD 5T, AERTEEICBI L=V I XIFXF, =V RPN R EOAE
YA REEFCHALTE D (Leim and Scott, 1966), AWIFEFERDOF V) =7 Y EHROBEHE A AL
Gb¥bE, AEIFEH - A VEAEAL TUEMT SN2, X 3V A BIIEAREO M LA TR
BOARIFADRSDHT 0, ZOBREERYZE, X4, "y 7@/, 9N, A WETH5(HF,
1980, Compagno, 1984a),

3 v ¥ ) H R (Prionace glauca) FEEEH~BATHMER TH 228, EFIIFHEMEBEIIC 51T 54
BRETHL, TOEEMII NS A - FHERAZ P ETESKTH T, IVYFUYXDEN
S7aYFANFER IR IF (TR b RE) FHEREEICRS LT Wwizws, T4 ADEE LRk
OHEIC LD 20K FEMEUAESMBEI N EFZ oM, FRECBIZIVFIFAD
EREPIEI A7 AR EORELE A AENP TR THEE, BELEFEN T/ (Strasburg, 1958),
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Compagno (1984b) i2 £ 2 KFEDEWIZEOMBH T H /N MAT & A 2RI ) LRSS £ 2 2
EWRENTW S,

AH % (Xiphias gladius) & 7 0 ¥ ¥ (Makaiva mazara) b EEER 7 0+ ZAEE %o 3
JhEEBIKERLTED, A YF0OEW CPUE Z10~11HD30°S, 110°~130°W {HED 7 oy +
ZDE W CPUE I IZIZHIG L Tz,

A A v (Gasterochisma melampus) \FHFEM~BITHEURTH D, ~7 VE0A HIENE T L
VTHo1, 7avF AFERrsFER SN E» 5T,

4.5 £

(1) [ElE

7Y F ADERAE, HHEROIIER, EIERERUL B 2 RSO R L Sk X 2 AR I EE
DE, 7Y AQEEEERNICEETICE LT,

7 a A DEIIEHZ30°S 3T O BBV I P ICERICIL DS > TW B, HERDHIRDS 8 ~12H 1R
5NDE T EE, BOEREIRER E EAERSI0~12BICR oS 2 Lo, EINNEFEEROX - £F
BHLEFEZ 6ND,

ZOBIOmBEICEE LA =2 —Y— T Y RREY T VInREABE 2 L Bbh 32, Hfan
5 Z ORIZERERIDIRD THR o~ 7o EARICAELDOI vy 7)) v 7 El5Tnb,7 0
YV F ADNEEHEEERICB U 2R UMEHAE CRBEES 2L o728, OB OFEAZE (10m) BL
B U TREE LR TE R v, L L, 70V F ARANI0MEIE THHEI N2 T ISR, B8
~2lcm SL) DBEAED» SWREICERT 27 37 X RV (Halobates) D3I LU 7-Flo 5 BT, #HA
HICH D75 & b —E LIRS TRIICH 5 L FHEZ 5N 5 2 Lns (Mori, 1967), BYXE30cmiz
BE DRI TR 5 7oK ER T 2 L 13E 210 Wit o T, SAIIZAER Tl s < LR 72
AT 5 b0 L EbR 2 0EED SFHUINERASHT 2 DIFEXROcmPL LICE LB EFEZ 5N
203, 66cmATHE DMK ISR TIIFm TH 2700, FEROSBUILT0OcmERE TIEFIC A 2 Ll s N5,

B O RS 3 B ~TKF O Mg Ic ek S 113, Wolfe and Webb (1975) 12k 2 &, 7oV F R
13 4+ CHEREIR R 69~T5cm, 5 -+ TT76~84cm, 6 +FT85~90cm ICKET %, AMERICHHT %
7aYFRAORNEIEFEIC66~89cm TH D, EWFHIR/INIHHE6Ocm, H70cm TH2 Z L» o, s
BusEH B e < L b 3 EMIZEERC R L EINSOM 2MEILcEERTTY Lt EZoND, E2,
KB DR IR R & R RETR AR C RAE T 2 EE H 5,

(2) 7avF ADLERERHINL

< 7 uERH VFHEOEATY oG T a Y F A0 O R EZE L7z Mori (1967) 1%, 7
Ty b UERBRERBENEY TELSL, RWTT 707 b HERENEBLZ EREL T3,
Wolfe and Webb (1975) %, ¥ AR =7 o6& 77 0y - ZAEADENEYII KIS (BFEELI6%)
WA FT7 IHD 1T (Nyclyphanes australis) THRK S L TE D, MIcA 4, @FE, @, mHESR
57z LR T %, Olsen (1962) b £/z, FAS=TED1IRBO7OYFADENSL ¥7 LR
LUty W)V T7ANVZTHOBONEIROTEY FREFBROHI S 7 F AV VEEZEREL TV

(Fitch and Craig, 1964) o

IS DHEPARIEORE £, RFEDFE L 72 #8f# (Nakamura and Mori, 1966) 2> 5 BT, 71V
FABMT T N BUTHEZEDHLNTH S, L L, KUFFERERIZ L D/NEIA NS A4 7
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RSO/ A 7 a Ay b bEBEREEYITH S C LA L TR A A (FI/NLT A
AV XA H) idOV—YEH RS R IS T ES 0 o T2 BB, NIDT H AN AL HIF= a2 —
V—F v FEANTIIERSIEUREICSMA L, FicAucklandiEBRTIC% < £RB L Twie (Uozumi,
1991), 7B Y F R L BT A ANV AL 7 OFEPFERAKTFETE D o0z &0 ) KIFFERERE, 74 Av
A4 H OBFBREBICEEETHET 2 I LE2TT O bHNR N7 7Y ) 20D ENEYIEEIC
WL O OHIEEX S CHEL R S 728, SO B ICE T 2 IR TIHIE LA LB SR TV,

GoNEHARE T % I R, 1 28, Al SRR A R L F % (Collett and Nauen, 1983) , Mag-
nusson and Heitz (1971) &9 SBlAHO SR ORI & 12 50 2 FBEOEIG I ADHEB 2R D 7,
7Y A O IEFEE L Tz 2 KEEHEAFAE T % (Nakamura and Mori, 1966), %72, 72V F 2D
515 OIS (70~80) 3V "Rl AaETR% TH % (Collett and Nauen, 1983), 7 2V - 2 D fEAE[H
FRIEHIE STV, 2O & 57427 1Y+ 2 OFFEREI3/NLO FBIEOBEIC S THL T» b,

Webb and Wolfe (1974) 137 v F ADFAFEEDIERFIRIC B W THO Y ABEAES HH TH R0
—wFEBEOTVEINbHN T WE Lz, 7aY ) AN HEGESR I oM T 2 BHAE R, 2
F 2~ a (Thunnus maccovii), € > (T. alalunga) B X O A b a (Gasterochisma melampus)
Wh5HEELE, B3, 373370y M RERECRBTHENICHREINTEY, ¥ Ao
FAERE CRBRZEN Th L T 5 (REFIZ 2, 1993), FAFHICBT 2 HADEMFEETT oY+ A DR
HERIBO CHTHL I ERRME LT, 7Y F208EMho~ 7 ofir 3855 2 L 23R - AH

(1972) B3R L TWw3, v~ 7 affiOEEYIZE BN 1 ~10cm O~A Z7ax27 b > TH2 (Sund et al.,
1981), LrL, BEZEVEZFH OAFT7 SHEEPESEAE O A7 VR, 3axvEh &, 2V
AWk dvFzVE (Vinciguerra) L4 X7 SFORARERE, ~ /7ol FLEAFHEESLTLER
W (Sund ef al., 1981), A4 7 YHEIZHFEBR TCEA F T I L > Torbh, EREYREET S
ZEPHIsNTWE (Kawamura, 1974, 1980 ; Vinogradov et al, 1990), fit-> T, 7 aY+ AHHE
BRI TAF7 SEEOAA T VHEEEERET 2 LI RWIERRIE, 7Y FARMLO~ 7 oE0 T
e WARERYHIAT D Tva % £ vv 9 Webb and Wolfe (1974) OIRBHAXHET 28D TH %,

BEE B A& B B

5.1 EMRI TS0 MDD

REMS L UHBEEMISEEN 2D 7 =12 L D omiagiR s h, TEED 2V IZEBEY IZE
JEHEERIC E /o3 T RER YD F UM RTHIBE W (van Soest, 1979) , McGowan (1986) 1%, K
WEh) 72 v 7~ CTIEEBORRSERHOB TL@E L S m/ Sy — VRN, ZRIERKFEOEE
IR T 2 LT 2, MHEMILE, A L CENSEKTIEREO7T 4 B b vwote s
FBERINC ST 27 b EEL AN — 2 EIR T, Z DT O EAIITIIIE O LRI FE
T3 EEz 6N, BETIHMEF oML, KENTEIL > 220 H 3 KBS kstE o h 20T
ARETH B L &b (McGowan, 1986),

McGowan (1974) 1&, FAL KD B & O BB ERfIc @ 2 RNy — > £ LT,
(1) BRSEH — RS, (2) ML TE, (3) bR, (4) R, (5) HERAFREE, (6) HE¥HE
MaxeRY T, (7) BAE (R B, BLONETHL2Y ) 2V 74 N0=T —7 2RV R
BEET TS, A8 1% (inpress) 1, N6 LAHEEREEAY OS2 HBLEER, (3)
~(7) F—%,L%d, 1) & Q) TOWTEETEZ-TWRZE2EMLL, Tabb, (1) #leEk
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g et R & B I BRI R o LS, BHSEHS & IR R R BRER S Y — > Th B,
(2) MALBITHICER DN NNY — 3T 77 M RoNnNT A4 T VETIIR SN 55 (Reid et al,
1976 ; Parin, 1984), #EEREMEAR 27 MY TR OBV, X512, B - FEF (in press) 1%, L
BIERORPECHHT 2 S XA ¥~ (Anotopterus pharao) OFIEH 2 b DD, Z OIHEDEK
W RSERE O ERANIE (WEXEEN R L) ROEOEREICH S L E L TWD,
BITETHSPITLIZE DI, 37 b T & > TORBATHISHFRE N 13 T EVET TSI IS IZE L, 36
PN B & OCHEEE RO AR E L B AR (ecotone) TH B, ZNIF ST P w4 s 0R T by
TRBTHICERES RS0 2 (I 2134 ¥ 7 D Thysanoessa gregaria/~5 7514 7 ¥ B Symbolo-
phorus californiense) LB TH 5, 27 b OBITHUBE (R 7 VBEZ VA VYRS A D 1) 1%
MU THES N FICRADODRICH DX E 2B TER LD TH 2. MU TIIRES W57 T
V=7 v O/NUERZ & 7290 % W 5 &, AFED B I3 BRI D & FBATHC % 72233 (Vinogradov et al.,
1990) FIAFFEIC BT 2 7 34 )Y R4 O 1 EOEFEF IS TR B WLH, ILRFEOSEMETH
2797 ) YR A O IFTER~ T I (23°~55'N) DFEE» & B RBEDEBIC R, Dl b b
N7 AR LAk REER O Z[EEE S % (Boehlert and Sasaki, 1988), Z D Z &5, £ 2 BTk~
T2 7 b v ORBATH IR U O BRIV AR (10mRAE) I L 2 A0 T DR EEZ 5N b,
FVRTVOEFERITE SICEBRART 2, i, HEVERIFRAIE, 1 REEPEVI EVBEINTEY
(El-Sayed, 1970), AESEBEIWC L > TR N\ESY v b EFEZ 5N T3 (Lutjeharms, 1990),

5.2 SNERBMR S b OFEiE)E

Vinogradov (1968) &, RO 77 > 7 F VMK &£ 7 OEESEEEHCELL, 77027 b AR
HEASHOATENI Y DR BB BAR T 2 2 L RIBR L /2o — 7, WPEBROEBER T
SHNERBEMEA 7 >~ (holoepipelagic nekton) 1253 fFE 3, —HRRFEEERfEMEfA3E (meroepipelagic
fishes) 723 E 545 (Parin, 1984), van der Spoel and Heyman (1983) #37kBiz X D K& » X
SLIDb ZD7n EBbi s HHis & VHERFICE T 2 A PERBIEA 7 b D —HETd 2 B,
EEERCBVWTEY T 7> 27 b Y ONA AT ASMOE — 27 WEFICKRE, LFICIEBELBHT
52k, bbb, RERBEOFHAHMEICHZ LFZ 515,

AR OAFEREME A 7 b R(DEBEANEREEAS 7 b 2, QEBBOWMERESEIC L 0 FE s O
BRIV =7 (I ATA TR/ b =THEHO—E) BLUQY 7O & 5 hinE L EELH
BRERFOIINV =TSN %, Vinogradov (1968) OFEREIChNZ, FEiF & HIEFIC I ERBE MR
YIRS WI IO\, van der Spoel and Heyman (1983 : 137) 13X D X 5 kRT3,

[FEWMED 7 7 77 (pleuston) &, FILIEBVERTIROMOBIFICIR SN, ... BVE~HEEOWE CIX
KIRIERE IRE (BEXE . #1200m) O TRE 213 ZMEICHFET %0 BER40E H» 5B D OFEHEI
BLTE, EFIEKERRES R SN T, FF L EFITIIKE~150m ICHESR 51 2, I OFFZE
EYHIEERNIC b R E R 52 5, BEOEFOKEEREIR IR & E R OERR
DIFET B0, EEEOREHITEFORELEY/INE (biotope) K I, £ RELFCERs>nk
WHEHIC I D D ohs, 26 0E  IHEEEE,» S O—KEAE TH D, £/, RN

3 /& (1992) = Smith and Schnack-Scheil (1990) 12k % &, BEFEroBF WY 77> 7 b v ORBESEZD, 2
HIZEbE 3 X 512 Neocalanus plumchurus 7 ¥ DR L 723/ 75 > 27 v v BED A A 7 VDO ShEH
KECHEL, KEICELROMIE2EML TEBABH L OBL T 2, MIEEIATC b RBICE £ 255, 877~
7 N YDA A ADOFHEBNIHI20fECET 5 (Frost, 1983),
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BFS 7 b BNEAESHT S L oMFOAFTICIFEEEbh 2, |

IO NYIST Ty N EREDOGHIENEE AR EDN) T —REOBZ 2N TH B, S
HEREMEAZ P CREERERTE S LD, EHENCEENORWEEE (LKCFETEES
OFRATHRE & AR, FACKE TR & FfE) 2 FHRT6eIc L% v», ERZO b I,
AVFVFR, YRFVFT VY HVYA, VYU LI TFFAY U, THAIBIUOTaYF AT
b5, WERHEDR 7 by PEECHEIEFHRORGWAEEN 2T 2HBZ WL, KRB
T O EN TS/ (FEF, 1987 ) =5, 1981 B, 1992 ; &0, 1981 /A, 1992), 4L
S DOWFERERIZRD & S ICBHTE 2,

MR TIRRBEINC IS 2 REFEX D 2FH, £FITT LA S B0 L, BEFR T
(RWVESE U Tz D R ARG S, FRATRDE (BATHEED Mg ch 2 (F0O, 1981), 20
7o, HEMEHEDO R 7 b IEEFICHRIN BRI & REEEER TR 5, Zodtki, 77> 7
MrBWONERE (Vrv, ATY) KHREED, ARMOREA by (Y AVE, ThHAD,
EYFH) ANEFEL (ZE, 1981 ; BF, 1987 ; B5IEF, 1992), [AE{EM X AEREEEZ T Trl,
VEEEPCWEWASEIC L HTiEE 5 (Ogi, 1984 ; Yatsu ef al, 1993), %7z, HIEHEMETH LY 7 EA
DS B, ¥y by r ZHETHETCBTEE T NS FEEWEA Y v EORPEERET %,
ZOfEER, 77 b rREOY o ICBEERGE b5 L, B - EHEEREOF VI3
VRS T 5 L & b INSEFEBGSAE L 2 (B, 1992), 20 X 312, JLAFRED s L
BATHIRIE A 7 b 2 & - TR ISR TH 2 EERFICS A 7 S v 7 kAR EZBKT 5,

—77, MARVENEEO LY ZIREE L1960 £ TR TR b Twino /e (Parin, 1967), #
Dk, KENSEYTZ > 7 b OREHZIRENTON, 877 > 7 b VEER IR AR K
(WEHIR) TRHFELEVDSDD, =2—Y—F > FHEEMP OV — Vi 3 BRI S 2 2 &
(Reid, 1962 ; Knox, 1970), HEVERIHRECIEENEO 7 oa 7 4 v a LM CHLY 1A A HSFE iR 1
Vi % Z & (El-Sayed, 1970) 7 EDHHS L7 5 72,

FAEETYH, RELAENELED 7 nn 7 1 )ba LHYCOWMDAAEE L, BEFRCEE CATCRET
H% (El-Sayed, 1970), EBHRD 2 REEETH2EY 77 > 7 + v OHEERIFEBGEE CIIZHZEH)
BAm R, BEES L UOEBIRTIE 77 > 7 b v ORERE L 0BG CESNICAZEH T2 (Vino-
gradov, 1968), flz ¥, HmEEIKOEE (0~250m) OB 75> 2 b & (g/m?) 1, #F10.6, &
11.3, #5.0, £4.3TH % (Foxton, 1956, fide Vinogradov, 1968: 72), DO EH X, 7> > 7 b
YOEETH DA 7 VI (EEFI T RIS Tl Neocalanus tonsus, FERIE, TI3 Calanus acutus)
DEZFFEE, LHNCIZFEA L EEFEE S BllE %1772 5 72 Th % (Vinogradov, 1968 ; Smith
and Schnack-Scheil, 1990), & 512, MM TRV A D 118 (Sagitta gazellae) °F > F a3 74 F7
S (Buphausia superba) b EZICEME, XFICHBEICHMT 2 (Bary, 1970), fi€->T, 875> 7
b BEHDEYNIC & o TEAFICIRAFRBEHOMREIIE L BT 2, 20X, BEREDS
FERIBEHR O AW AR b ALK TFHEIEEHO Z 1 L AR BHEE 2R,

AFFRICL VSR ER ST 7O Y F AR Y A Y A i ENERCEARE (3 2b b HEimig)
ICTEMRRYIC BT 2 BIRIE, C OSNERBEHOEMEEORFMICHEELIbDEFEZ NS, LaL,
SR RIS HEREIC IO T 201, MBEENE CItidiZ LA EET S 2 i3k w (Kock,
1992), ZDEAIX, KEIZ X 2 EWIEAKEE IC L D EEEKIC I EYITH % (Eastman and Grande,
1989) L uFEz o b, SBRIIERShLEETH S,

1980 OFEHEATF I B W T, FMI30~3704 » Y OESH T ol F ) <7 P DERIZONT
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&, S CHA LR UAOMEE SRR TH 270, ORI 2Nz 2 2 B TEE otz L
ML, ¥ =7 YOZFHiEE% Vinogradov et al. (1990) I2E DS WTKD LS WCEH T LI L0 TE5 ;.
[EEEVETHTIR & 2 QIO HEEE TN OEY 75 > 7 b > 535 & D FHIZ L 25 S FHGE S
WKHAS 570, NIOF V7 IC#HLTBY, K7 DI BHlFEROBE~EZICBIT 557 X
A, YLAVEBIUA ¥ 7 SEOABBEZEFHSHIEL T2 ], $abb, 77 bt
PERBMEA 7 b L RBEREEE TS,

5.3 B FEDARERIFRLIIE

WK EEETRRF X > ¥ — 2SR R PR TR AT LA 2 AW UTo R TR o N7 28 b
DRECETE2T7T—% (E1) o, FETEICOWTO CPUE 2H88Ictt Lz, ¥ ~F VA&,
WAKFEED Y <AV A Brama japonica EFRFEED = ¥~ HY A B. brama & B. sp. (=? B.
australis) PSR ENT VDL, Ihe 3FRAHEEFEZ SN TWwS (Mead, 1972), 7 0¥ 7 X IXF¥
KEH, ©vFd, IYFIVFEX, AVF, ThHADFEREOEG» & RS, (subpolar) WO T
Bo 2L, EVFAITHEBE RO T, TAhHA D BREBRICESHE LR 0, A XS RRE
1, JEARSEEE A R 3 WX Lamna ditropis, FEEEREALRPEEEIC =3 2 X 39 X L. nasus B5GT 5,
JE AR I R R R EE I 5 5 2 7 & (Oncorlynchus) 1%, MitKEEFRAEL Y —OFH
BETRHEENELoNTWz/z®, EEEICIFHIRL oz, JERFEHEDO LA 7/ X, Y~V 4, ©
YFH, VFVFRX, ThAH, AVA, FXIFX, Y4 IE, MKEETIE, 7avyF R, =¥
YRHVA, EVFH, AVA, GYFVYRX, ZVRXIYRX, THA4HTHY, Y41 ITRBIIEIAL
ThHoteo TOEIIW, 7RYFRAEREIZIZIAL S AHETH > 72,

—7, RRREIC B 2R, 1960FE TN IE ZORREE A Vv 7 VT ITB LT, Ty,
HREIE O 2 KIEEHE & L CORBO A TON, fb B8 EIF IR I 546 O H 0 257D
AT VHED 1T Neocalanus tonsus TH 2 2 L DHEAL /- (Kawamura, 1974), %7z, Neocalanus
tonsus \ZALAERERE SEHAIR D Neocalanus plumchrus & OEREFPELIEMSEH S h, SELEMELE
4% N. tonsus ZF|A T 2EEREERE L T7 oY+ ADOEESERH S Cwiz (R, 1971),

oL, 7Y FREACTHRERRE LTHESNDZF ) 7 VT, AEOFELEE, &
FRAEDH AT VM (REERIX N. tonsus), A F7 I, i, NESEIE (g s 47 vRD
T®H 3 (Vinogradov ef al., 1990), TN o DEKIZT OV F ADEHE» R DVEBEL TWS, BB, 7Y
<7 YOI AKFRECBI2EMETHEH) 70T <7 (T symmetricus) Db EBEELEHIZA
F7 IFETHS (Brodeur et al., 1987) .

FABTARRZIIIE, IYFVFAPRPZVARIVF R EX R I AORME D FALPER CERYICE
BLTBD, FMALRTEC B 2 A E 72 RMADEE I LR b AV >y — /N — b vz %, A
DI OITRFVITI—A VT4 NV=2T X7 VOREGEVRKFRIB W THBHICSHMT S L

(Kawamura, 1974, 1980), AL ASFEETIE 7 Y F 2A0EEENSSHE L T 53, SEES SBHAafIC
B7aYFREEEBY 770 b rARKCELZEZESh Tuin Z e h s, JLRTFRIERBEEI
BWT7uYF R ERFLERBHIEEIZEC 247 b OFRESEKD 23 E L 72 5,

Kawamura (1974, 1980) & Ohman ef al. (1989) 1%, Neocalanus tonsus (Fd KEEEG) & N. plumchrus

AEARFEEER) RN, £RENES X CIEEMROE» SFULTED, b/ VY 7Y T OEE
REATH D Z L &R LTz Neocalanus tonsus 13 ZEFR L IEE MLE LTV, BERCIRESCE KL
L TEECOML, LT CEPEm Tl L %2 (Ohman et al, 1989 ; Vinogradov et al., 1990), %
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Fig. 88. CPUE of major seven species or species groups in the catches of driftnet survey by
JAMARC in the North (20°-48°N) and South (10°-57°S) Pacific.

7z, Neocalanus plumchrus ODFEE ZEHFEOMIZAH Z 7 v~ R (Oncorhynchus gorbuscha), =4

(0. nerka) BL Uy a¥r (0. keta) DSHIS5N, ThoDFEZEETHH S (FiE, 1964),

[AE SRR TR O A X V7 DFERTH % | & Pearcy (1992) EbL L ORZIFE, V7 RAKEE
FEHLBRICB W TEBT 5 (Brodeur ef al, 1987 ; Ware and McFarane, 1989 ; Pearcy, 1992)
Allen and Aron (1958), f## (1964), Brodeur (1990) # L Of Pearcy (1992) &% &, 97 EDE
AEDIABRFIC LI DENT 200, HWMERTORELSY 7 BAEITRO 3HICHT NS ¢
W)~ 2% (O. tshawytscha) & ¥ >4 (O. kisutch) 13FEMETHE - EEEAME, QR=¥> &
A7 7 bRAFRS/NEOEEIFAA T S, WHBEE A T YEEEDO STV P ICAEEEEE
b 28, Qvor 3 EEFBES 77 b rBLUY ) —REY (EBREEE 2 55) &M,

T BOBEEENERBHE COERAMNERE L, ~=¥7, » 77 bABL Uy sy ORI %
Bb¥sE, IS 3FMIFAFHEEBRBHOEBRCBNTT OV FAMBEL 20 kL AR %E
ERLLTWIHDEEZOND, 12RL, Yu¥F7r3Yc) —REVICHIKET 2EHTORREL B4
BB RHS tEZz o b,

UEEFEHT 2L, 7avFrAZEMBIERBEHICET 27727 b v AEYROFHIN L ICHE
ELETH D, LK FHEEERERICBOCER=YY, 277 b AB LUy ¥y DA & [k
RERBRIHIMI 2 D 2 TWwd L TE 5,

—%, EPYEREEOYNEBIAED 1B 1ETH 25 X aDFENEIE35S (0 (K8FiEs», 1993) &
HEINTEBY, 7aVFALD S5 I0HAKRTH ARV, PR oidAlE - EEEAMTDH
D, YTBAETEX VI~ R X7 OBEEEMNUT 2, 20k S, BEETRYIES XUV
NEINTZ N NAERRNITIGHES R S e 2 & i BEREE

Y BHAESYOKECEIIER T 2 0 L B0, 7 oY AIEREEER L BEEE (EIE) Moz
HIEE %175, ~ 27 wfHOHRTY v Y+ 2 OEINE 3K L (EKRESECH Y (Sund et al, 1981 ; 7272
LAANBERL), 78 YR idE BN RES» S ObFE L OBRCEINS*MES e bEZ S
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Appendix-Table 1.

1985/1986

Number of individuals of fishes identified in the stomachs of slender tuna.

serial net number is shown in Appendix-Fig. 2.
+ : abundant, ++ : very abundant.

Serial Net No.

15

32

36

37

38

40

44

45

46

48

49

50

57

58

60

62

63

Specimen No.

Paralepididae

Lestidium sp.

Paralepis sp

Myctophidae

27

29

Myctophidae ?

Anop logaster idae

Anoplogaster cormuta

Gempy | idae

Unidentified Fish

1986/1987

Location of

Serial Net No.

28

33

34

35

38

39

41

42

42

43

45

46

47

48

50

58

59

62

63

65

67

69

10

1

72

Specimen No

14

SL Range
(mm)

Bathy |lagidae

57

Paralepididae

42-132

Paralepididae ?

Arctozenus risso

270

Anotopter idae ?

170-200

Myctophidae

43

30

41

N

40

ca. 20-52

Myctophidae ?

Carangidae

Trachurus sp.

115-125

Gempy | idae

95-110

Unidentified Fish

25

vel

=

=



Appendix-Table 2. Number of individuals of squids identified in the stomachs of slender tuna. Location of
serial net number is shown in Appendix-Fig. 2.

1985/1986 *

Serial Net No. 32| 37| 38| 44| 45| 46| 48| 50| 52| 57{ 58| 61| 62| 63| ML/GL
Specimen No. range (mm)
Ommastrephidae 1 5 9-25
Todarodinae
Martialia hyadesi
Onychoteuthidae 3
Moroteuthis ingens 1 2 21 1 R 3 16-77
Moroteuthis sp. A 11 4 2 11-26
Horoteuthis sp. B 2] 2 7] 5] 8-43
Gonat idae
Brachioteuthidae
Brachioteuthis picta 11 2] 22-29
Cranchi idae
Teuthowenia pellucida 2 16-32
Unidentified Cephalopoda 2 3 5 3 6 1] 4
1986/1987
Serial Net No. 33| 34| 35| 37| 38| 39| 40| 42| 42| 43| 44| 45| 46| 47) 48| 50| 53| 55| 57| 58| 59| 60 62| 65| 66| 67| 69] 70| 71| 73] ML Range
Specimen No. 14 19 (mm)
Ommustrephidae 1 2 11 2] 5 2] 1 20-63
Todarodinae 11 7 21 2 2 1 1 23-16
Martialia hyadesi 3 3| 3 6] 1 2 3 6 1 3 44-102
Onychoteuthidae 1 2 4 1 2 3 1 10-30]
Moroteuthis sp. 1 1 92-95
Gonat i dae 1] 1 9 6] 7 1 18-35
Cranchi idae 3 1 5 1] 4 2 1 >6
Unidentified Teuthoidea 5 1 11 1 4 11 1] 1] 1 11 2] 3] 2] 1] 2{ 42 9 2 1] 18 <28

* ldentified by Tsunemi Kubodera (National Science Museum, Tokyo)
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Appendix-Table 3. Number of individuals of euphausiids identified in the stomachs of slender tuna.
Location of serial net number is shown in Appendix-Fig. 2.
+ : abundant, ++ : very abundant.

1985/1986
Serial Net No. 11] 15 32| 36( 37| 38| 39| 40| 44| 45| 46| 48| 52| 57| 58| 60| 61| 62| 63
Specimen No.
Euphausia vallentini | 12
E lucens 9 14
E Spp. 2 ot
Thysanosssa gregaria ++ 6] 11 2 1 3
T. spp. 14 7

Nematoscelis megalops 100 1 2 8
N Spp.
Stylocheiron max imum 1 1] 6
S Spp. 71 8 1 3
Unidentified Euphausiidae 21 11 ¢ 14 1 7

1986/1987

9¢T1

Serial Net No. 33] 36| 39| 40| 41| 42| 42| 43| 44| 45| 46| 47| 48] 50| 52| 53| 53| 55| 56| 57| 58| 59| 60| 61| 62| 63| 64| 65| 66 67| 68| 69

Specimen No. 14

Euphausia vallentini 1

£ lucens + -+ 3 2

+
+

2 similis var. armata

E longirostris 2

£ Spp.

Thysanoessa gregaria 5| + fad

L Spp. |+ 6 9] 1f 30 21

Nematoscelis megalops
K. S

25 58

Spp.
Stylocheiron maximum 8l 1 3| 71 71 18 6

S. spp.
Unidentified Euphausiidae =+ 1 had Bhas 3 11




Appendix-Table 4. Number of individuals of amphipods identified in the stomachs of slender tuna. Location

1985/1986

of serial net number is shown in Appendix-Fig. 2.

+ I abundant, ++ : very abundant.

Serial Net No.

36

37

38

39

40

44

45

48

52

51

61

62

63

Specimen No.

Lanceol i dae

Lanceol/a spp.

Hyperiidae

Themisto gaudicahudii

Phronimidae

Phronima_spp.

++

Phrosinidae

Primno macropa

Lycaeidae

Brachyscelus 7

1986/1987

Serial Net No.

27

28

39

40!

41

42

42

43

44

45

46

55

57

58

59

60

61

62

63

65

66

67

68

69

70

bhl

Specimen No.

711

14

19

Lanceol idae

Lanceo/a spp. juvenile

Hyper i idae

Themisto gaudicahudii

++

28

Phronimidae

Phronima spp.

Phrosinidae

Phrosina_spp.

Primno macropa

40

33

43

46

Unidentified Amphipoda

2|
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Appendix-Table 5. Number of individuals of copepods and miscellaneous diets identified in the stomachs of
slender tuna. Location of serial net number is shown in Appendix-Fig. 2.

1985/1986

+ : abundant, ++ : very abundant.

Serial Net No.

15

32

38

39

45

46

48

49

50

52

60

61

63

Specimen No.

Copepoda

1

Neocalanus tonsus GV

Noocalanus tonsus £

13k

13k

Euchirel/a rostrata

Pleuromamma _sp.

Euchaeta sp.

nidentified Crustacea

haetognatha

—A|Q|=

haliacea

Heteropoda
Ei rd’ s feather

[Unidentified

1986/1987

Serial Net No.

2]

36

37

38

39

40

42

46

47

50

52

53

59

60

62

66

67

69

10

Jil

Specimen No.

117

|Copepoda

Neocalanus tonsus CV

Noocalanus tonsus £

IF

1|t

4L
3k

Euchirella rostrata

Decapoda |arvae

Unidentified Crustacea

Chastognatha

Thaliacea

Unidentified

8¢T

H # €
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Appendix-Fig. 2. Location of stomach content subsamples of slender tuna in 1985/86 (@) and 1986/87 (A).
Figure next to each locality denotes driftnet fishing number which corresponds to net
number in Appendix-Tables 1-5.
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