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Short mackerel Rastrelliger brachysoma 230.4
Bigeye scad AT Selar crumenophthalmus 172.6
Indian mackerel TNV = Rastrelliger kanagurta 172
Kawakawa A= Euthynnus affinis 148
Narrow-barred Spanish mackerel | 3 =<+ D 5 | Scomberomorus commerson 147.6
Frigate tuna = Auxis thazard 115.7
Bigeye tuna RARF Thunnus obesus 83.9
Yellowstripe scad KT TY Selaroides leptolepis 78.7
Albacore v Thunnus alalunga 47.6
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Fig. 1-9. Overall distribution of blue shark CPUE (catch in numbers /1000 hooks) caught by
shark and tuna longline research vessels combined, by 5-degree area.
. =% VY AOWIGH L IXZ 720 CPUE (8 1994 X V) Hxdk)
5) HREE D RFZE R 0 AT

ZEWMSAMIE EX D X 5 TH D, FEEIRICIE., KIEOR L EW 9 HI121E 35~45° N, H& HIEW

3 AIZIE 30~36° N £13T12 CPUE D\ M RN B84 4 (PP 1994)

6) [F] B ifa S Fill
FIFFE : 2018 FE D MK PERZF (EARKPER 201912 LB, T E AT 2. INEE AT
A COMMERFAERIITEDOEY TH D,

plin(: hF Ak (%)
[ R 11,959 889 12, 848 30.0
SDIFE 10, 279 571 10, 850 25.3
ANRF 6,924 298 7,222 16.9
v 4,876 1,611 6, 487 15. 1
AH VX 2,381 69 2, 450 5.7
<AMNPLEHH 804 83 887 2.1
~HIF 640 240 880 2.1
rua~sn 201 483 684 1.6
Ak 38, 426 4,427 | 42,853 100
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X OFEOFERfaERIIRIA72 7=, Clarkeetal. 20142 HH « FE KBTS E<A
X Z T X DIEIRERE (2000~2009 DY) TG T D ELLTOWEY TH D,

fofl 1fa )% .45 (Clarke et.al.) HeEERE(~Y) 20184ED H =R (%)

ERVESR 793 7,411 17.3

Ja RHY YR 144 1, 346 3.1

EE=a% 89 832 1.9

Vavavil 71 664 1.5

T A A 64 598 1.4
FERI FHFE

P ARSI T 2 13X AMORIER TIHMAR L B2 5N 5 DIXLL T DY TH 5 (Clarke

et al. 2014),

MWB T AIIBTA, THIITA, XA~SA, AV TA  ERATIFTA, ZOFRTTHY
A ATREAEKTEEEICB O T A MED 1, 000 #1244 0 IRIEHKS 0. 01 2 2, FFRAIZE D
Lahd,

WS 77> 7Ry R a7k y RVEDOTARY KU KT Macronectes, Pterodroma,
Procellaria JE% D I X ) ¥ N U B BENREDHEM CTh 5, 7272 LI REITETIR COR
IR L SNDTD, IAFOIFIZMAL LITERLRWEZZ 6D,

WPEEITHIE - NTAHDOT —F TIEEENRRENLEEINDIOIEFIAFIT RTTHD,

WERE: VA 7D 4~18%, 7~ R T D 3~50%, /N7 LY D 23~T3%, ¥R D 48
~98%IIWFESIND,

7) Fi/ O
BREEE (201912 k2 vy FTF—2 7 v 7o T, A BB P g oA L HE
HEMMILL T O®EY Th D,
TEHSE : T H T IHAEN), TATIA ANV, ¥A~A (EN)
B I AXRA(CR), a7 K" RYEN), TAHATHYARY EN), THT KU VU), & A
s7myIYNRANVY), AF TV, X=T V), =Y a7y (V)
F AT AMBIFITIFETIThR TWA 2D, K - FUKFIZRS LT,

21



21 BEHORIE - £RERER. BFERAEBE. T=2UVT
211 ERBFROER

HPE S RIRIC 38 1 D AR HER LIREORE, ARBRET T, TAMOFE EMICL
HIREFEMMAMLEISE U TE L H 5N TE Y (MRAG Americas Inc. 2002, Allain et al. 2015,
Clarke et al. 2014, Hall and Roman, 2013), 5 si& L7=,

1S 258 R 4 5
FIFHC& 28T W DF] | U AT =G | BB X B RER AT — 2 04
A HATX5E®R | 2EECX EH | BBRET MICEES < kil 2 5EE T
NH 5 N5 XD DIFERBHI > TN D

212 HFREDEM

HPERAEEIZ B W T, BV £ SAHE & Y O AR5 & LI A TR A 23 E
HICFER SN TWD, EEYHEICBNT, BT T 7 b UBRESTHFEREA S F S
TV B7=d(Uosaki et al. 2016), 3 si& L7z,

1S 25 R 45 5
BFER AT S HEBRBEOAETERIC O | HHFERESARER | MIEREE=F 1V v
TR0 WCHER « REWI | (BT 25— o | FRERERET Y
ISR S i S LTV | FRA DN TEHINICFE | 712 A ATREZR A
) i XL TWVWD MR STV B

213 BEEFBEEL-E=2YVY

2008 AE7 & P ERACEEEIC BT, BT Y — N —FHEIDENT S0, XA E &I
K D i) K ONRIEY) DI A K OV A RHE ARG S0 RIS IR IETRE A
FREEIZ DWW T B R G AN FTRE & 72 > TV D DT, 3 A& L7z (WCPFC 2007),

= 28 3 45 b
M ZETREN ) DI IRIEIRIEE | IRETRIEMME | 1REEZH U CHERER
IR ST FREEICOWTER | IR L TR | RARBROREYE=
VY DHIREREN | BEOH D8 | XV T TEDREIN
HAETH D DOEREE | Y., NESHERICS

ARETH D FRRETH D

2.2 FIEFRERE

221 REFRAE

UHE, LONEE CAIZZB T RIAERED 5% 2 B2 o/afIT, B0, 3 v xR,
ANRF FANE ARTFTholz, BIRIRED DR A 5 L 7o/ R 4 8L e o7,
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F < AT AMBIRIER HFECARF A R

RIS EE | £ <AL
FFAM KT St | H PR O
RIS ARR | B AT A A B TR
FHIE H &S | 2.2, 1.
AT TE B R AR
B A 4
FAFERE )
PRI SRS | A - YA KRR
AR
O -
. BT A ART AL AT TRLERIIBREI NSRBIV L
A AT AR HAILAE DA b B
BB ACREE) o AT (RVEEAEEE) . S (PP . A UF
AL OBPFIRREITLL T 0@ Y ThH D,
c BT HAEKETE  BIEROKYE « AL - BUIEVY, SSBMSY (X ADH) =2. 4
TR AT Ly SSBygis (A ZADIH)1F8.0 5 b o EHEFE E AU, Fogrosore Fusyl30. 61 &
EINDZENLEPFITELE T/, BETILREITIXRWnWEE X b5 Gk
2020) .
« ANFHPEEHCEE - BIROKUE - B XA - ALV, 2012~2015 FE DY
DFEINE PR E: D L~V SBygia-s015,” SBroolF0. 36 T 1) [ FAF FR L UE(E ((SBlimit)) (SB
/SBrg=0.20) & F[E] > TV 5D, Foprosos/Fusy = 0. 77 Td 0 I E 1B F T2\ AT HE
PERSE D (ERE 2020a)
i i © NS ERE - BIROKE TP A~EAL, BTN TH S, 2012~
¥ 20154F D) D FEIIE PR E: D LU (SByorssors” SBro) 150. 33T ¥ . BRI HR L %E
5 (SB/SBp-y = 0.20) & LAl TN %, 2012~20154F D SF-15) i R 501 I Fnsy 2 T [E] -
72 (Fao199015 Fysy=0. 74) o > F U BRI ELEIRAE D nJREMEIIR < | AJEE IR C7
UWNE[REMEDS By (FERE 2020D)
« AT (AERTE) - PREEALKREERERICOW TR, BIROKEE, BhiaidE
A7« BN CThH 5, BUUEOEREILELERIEIC /2 <, I bR ERERIE CII 220
(g 2020)
PEDimy e, AT AN TXOEFREITRSE SN DIRREIC /< &AL
DABEVEMN B D X NZITHON T HETRITELEREE Tid/e < JEE HEE ClIan &
SNz, T4 ET 5,
= 25 Ry 45 5
R 2 52 | IRIERIARE ORI | IRERIREOPIREICL S | IRERAFEOFR | ERIE RIS
i CE Ay | BIIREENEWE | BIR~OBEEENE SIS | (CEFIRENE | S E | JRER
0 b UITREIC L | DB EEND, CARPSA | WS LSRR | JHEOEIRREE
AHEEBDY 27 | ITBWTEREDY 27130 | Bl AEZE | ZBIFTHY .
DB SNDFEN | BENTIRWS, EEANES | DU A7 8N8e | IR T EH vl hE
2 EEND SNDHENDVEEEND SENHFENGE | KkHECHD &
AR HIWr &b

2.2.2 REIFIAE

WERBIETIL, TAUIHTA THTITA, ZA~A, AV TA, B AT ITAENER
BRIEIND, ZNDDOEENREREFTHRN AL L TWDHEIZ OV T, Kirby and Hobday
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(2007)Z &> T PSA I K DFHlAFEfE SN TWD, ZOFER, XX BOBENRY A7 17
FOIHATHIITA ZAA, B AT ITATEEN, VT A TIEERE CTHRRE,
HETRWEH SN TEBY . MY A7 03Em0nEFE 2 Hivd, Kirby and Hobday (2007)
WCEUE, TSR T~DY R 7 ITHPRRE, <R Y CTIIERE CTHRERE, £E TIHEW,
VA TIZOWTEFRRE, T A VRV EHE SN T 5, Kelleher(2005)12 L, <
A R OV BE R A O 1T 2 iR E OB FERIL 28.5% & SNDHN, ZORFITIFRHTH 5,
VA AR E T E fEIL T A~ BT, v AR, A T 3T B OIRBENRRKEZ VD,
A T USMTRE R A e S BIROBIIIERATH D, A TIZOWTE, KFEFEHFE
OfEEITX 2.2.2 1277 & 912 2000 ALK, BOIME R 2381 E TH 5.
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B2.2.2 HPEEA
THECEBT 5 A 7 0
Yﬁlﬁ%g(FAO 2020) 1990 1995 2000 2005 2010 2015

WPEIZFLEOP T, TAMOEENH L L INDHAF T KU (Clarke et al. 2014)(I2-2U T
I%. [A U< Kirby and Hobday (2007)? PSA (T K AVIZHFFREE L Hr ST 5,

VLED XD ICREREOFIZIE, 1XXHOIRBIC X 2ERN2 Y 27 BSHREEEN D @ &
WENDEOREHEENLT-D, BRkOZRaT L2 88 L,

15 25, 35 445, 55
SN A i | RIEFERI RO i | IREIERHTEO ICE | IREIER RO IREIER|HFED
T&ERW BIFIRRES RS | FURRE DS WRE S DS | ICETRIREEAS Y | {E B IR
ZHEEN5, PSA | EEND, PSAICEW | FIXE N0, X, BETE
WICBWTERED Y | TEZEOY A7 |38 | PSAICBWCERZE | JRICEEEZ K

A7 PREHICHE | ARITERW S, B | o U 27 13K < X S 720 Frge T
<\ BENRES | DRSS ShOENDE | BRENRESHh | BV iZdh b
hoENrEEND | GFEnD HEIFE ERZR LI TE D

223 HIE
BRELE AT LTG0 5 B, FHEd RKIR & A R /i3, 7
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A THIITA, FA~A, UIRARA, aTFRU R THATSHYF R, TARUR
U, BEXZBRTUIVYNRA FFTIOH _R=T Uy 2 a7 Th D,

IHBDOREIZOWT PSA TY A7 3l (£ 2.2.3¢c 2) L= b O2E 2.2.3a, AEWReEE
FrF LD bDNRF£2.2.3b THD, BEKFHTITEN LW SZn, DITAEDOY A
TR EHE S e e, 3 e LT,

#2.2.3a  A/DFEOPSAZEAMRE S (1 2 48)

BN REY P (4EE{E, Productivity) 237 S(RESHE, Susceptibiiity) 37 PSARF{EfER
= % g g & & *® £ g € € ] B g g
" & b il
B or E$ & #* #* 3 & & B o ® XK S # o [ PSA
RARE  WERS T P & £ 5 H F W Dap?d g% e SE ab TeR® YRIES

LARLLD| m = B ® & ® # b . = = [} 5“8 5

223 THIIAA | KW 3 3 2 2 2 2 3 243 2 3 2 2 221 329

223 |7AYIHA |#HEH 2 3 2 2 2 2 3 229 2 3 2 2 221 3.18

223 bt HiEBY 3 3 2 2 2 2 3 243 2 3 2 2 221 329
223 IIARXA HHEY 1 1 3 1 1 2 3 171 1 1 1 2 119 2.09 &L
223 |37AIRY | HEEBH 2 3 3 1 2 2 3 229 1 1 1 2 119 2.58 &L
223 ;:}Z:’#y #iEny 1 2 3 1 2 2 3 200 1 2 1 2 141 245 1EL
223 ThRIEY HH Y 2 2 3 1 2 2 3 214 1 1 1 2 1.19 245 L
223 /t{);m:l-‘)sw HHIDY 1 1 3 1 1 2 3 1.7 1 1 1 2 1.19 209 &L
223 AATE HHEN 1 1 3 3 1 2 3 2.00 1 1 1 2 1.19 233 BL
223 RT3 HH Y T 2 3 1 1 2 T8 1.80 1 1 1 2 1.19 216 B
223 iiﬁ’u?*} HHDY L] 2 3 1 1 2 T 1.80 1 1 1 2 1.19 216 &L
REYE] $74 d E PSAZI7 £ F 1 5 B

#2.2.3b.  FOREDOAFEMEIC B B AW EE

FFAT <A FRRABRLA | SRR | 0P | BeRIR | BGRIR | SeaBE: | HER
FR¢E) | #¢FF) | % | B(em) | E(em) | BETL
T I H A N A AIE73(2020), )5
35| 70~80 | 400 110 80 4 (2012). IUCN (2017)
T AT IH A A 1E72(2020), 15
19 | 70~80 | 400 100 92 2.1 (2012). Seminoff (2004)
2 A~A 96- A1 E72(2020), 15
30-50 | 20-40 | o0 80 60 2.1 (2012), UMMZ (2020)
7 I ARXA HNIED> (1998), Preikshot]
2 7 2 26 24 38 (2005), HAGR (2017)
a7ARTRY EIED> (1985), Gales
8 55 1 81 79 4+ (1993)
jja?via‘/z% 5 S0t : %0 70 4t = BF(1981)
T AR R 5 25+ 1 94 84 4+ | BER)1(1998)
A7 BT IYN EEM1EH(1985),
2 2 61 1 20 19 36 | Klimkiewicz et al. (1983)
AT Y e 1E5>(1985), Milessi et
3 21| 1.5 53 43 3.8 L 2010)
R=7 U A 23| 1-3 76 67 B | LR SRR (2017)
) Say oYy AXBH 23 2 76 67 AN | LR BT FERT (2017)
UMMZ: University of Michigan, Museum of Zoology
HAGR: Human Ageing Genomic Resources
$2.2.3c  PSAZEAIEL A
PUEFEMER 7)) | 1 (M) 2 (A= pEME) 3 (A PEME)
P1 % EABR A i < 54 5-154F > 154F
P2 AR CEY)) | < 105% 10-25%% > 25k%
P3 T 9% > 20, 00054 100-20, 0005,/ 4F < 10080 4E
P4 RIRE (CE¥)) | < 100 cm 100-300 cm > 300 cm
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P5 VAR CGEE) | < 40 cm 40-200 cm > 200 cm
P6 BHH RS FEEIN IR P INBE A R FaA - IRRRAE
P7 AT P < 2.75 2.75-3.25 > 3.25
P8 BRI | B2 MBI BEMEERITRRD | IREEICBIT 2 ENE
MBI O A | AR 5D HALRN H (T U =5 58 b
ns
P PR 2 7 A A R Al ) s = A ) =(P1+P2+---Pn) /n
SURZMEA=a7T) | 1 (IR&Z M) 2 (P E) 3 (AR E)
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S2 SRE AT AR | M E L O EMERISV A L o BRI R L OFBMERE W
i
S3 1 B R M FREERR DL ORI AREVEERLL T OMEIR DY FEERRLL T OfE (R 23
Sz < W —RRECIRE SN D | BICREINLD
S4 BB R TR O ST BN ISR O S T BN IR RRF SRS, B L
DEL WEFTDZ & O—8NEFT D Z & IR KTESNTYH
ZRTRHLDS B D N TRELA B D KENFELET D
S SA 27 B KL Y IR e B o R ) " =(S1%S2%...Sn) " (1/n)
PSAR =17 < 2.64 fEW | 2.64-3.18 HE > 3.18 &L
PSAR T8GR | PESO—2 Y v RipBEE L CEHET S "=SQRT (P"2 +S7°2)
SN i PSAA =1 7 ARSI R OV U A 7 RO A S & 5+ 5
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23 R - IRIR
231 BY)EEE CI-MEER
2311 HEHE

9% U Y IHAORINII KRB DY A | MEMAEIC L 2MERH V15D, il
DWTIEE BTV 722 (Nakano and Seki 2003), L7235 T3 ¥ % U A IREROTHEHE
IEWTe OB ENHER TP RN THA I EE X, b RET D,
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2.3.1.2 EB4EY

EPEREEIC I 5 3 2% U A O FE R TIR R0 b PIRE S m T D 2 7
FA T NEaA T, BIIRE RS & S5 (Fujinami etal. 2018), 7272 LRFIZERI T
I < AR EMEZ RS & S (F3E - ik 2020), €072, EHAEYMOBE L LTI,
FeE DR T AL REFEICB T 2 2 NRAE Ch O~ A Ty B E T TFA T,
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b DN, BEIIEIMER TH S (H_EIED 2020a),
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< W~ AERSEE) - WAL - b (BLLE D> 2020)
© ANV A A F (AZEFRERRE) ARAGL - b ONLE A 2020) L7 T D,
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5.1.2 #EEMER S
5.1.2.1 EPA & DHA

XU AOMMITIT, SEARMIENEETH S EPA L DHA BB EN TS, I F]
Y X OEE D EPA & EulX 6mg/100g, DHA & #i% 51mg/100g T 5 CUIHFHFEA 2018), EPA I
ARG, FIARAEVEM, wME TG, DHA IO R (e, SRAVE TR, MK T 75, Bk
WD THidcE, FisAEMEDONEDNH 2 OKPET 2014, SCHFEE 2015),

5122 22N 8
KRBT, BRSO R FE Oy E L TEERREER D1 HOTHDH, 3
VXU RL, ANEDORNTHH VNI EEBEDZWNATH D (KHAKES 1999),

5123 Oy koA FUBEE
feth: b 2 ZPFED 1 DT, IS EFENTWD, Rk, B, FLRIEERZA L.
i

PARE TESA, AUIRA, B EAHRE ., LB SISV 5 Tn s GUF 2012),

513 AILBERET /MR
5.1.3.1 4

SR UL, RCESAIZAMATRESN L ORFIH S LTV S (B 2016), =
DIZORNIAHATH 5,

5.1.3.2 BRIZET7 /N1 R
XYY RAIEEETICHENT V=T BN 25720, R0RRNE0IZEEN K
A

5.2 REMKH
521 BMELTHI DEDEBEER
5211 #EERTICEIRT[DHEAL
ATF VY IFMATIIRESC R AF AT I ARV RS EGER, EKTICL
D, T7rEZTRMNIATFAT IVICHEL, RERZRET D, FfRbOZEY, 25~
CHROHES D ZEMEE LY,
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I 160g (B0 & 2 Ui &) T, RIBICEEE EX 2 0ELE LTS, £/, 1H#HHO
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