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[ Abstract]

Blue shark Prionace glauca is one of large shark species distributed in tropical to
temperate oceans around the world. Since blue sharks often swim in the surface layer,
they are caught by driftnet fisheries. Research driftnets surveys with a series of driftnets
of 13 different mesh sizes: 22-157 mm were conducted in the Northwest Pacific Ocean
during 1999-2013. From the data on precaudal length distribution of blue shark caught
by each mesh size in these surveys, this study estimated mesh selection curve of driftnet
by using the SELECT method. AIC chose the log-normal selection curve model.
Simultaneously, the precaudal length frequency distribution of the blue shark
encountering the driftnets was also estimated. In this driftnet survey catch, abundance
of large-sized blue shark was underestimated because no driftnets of enough large mesh
size were utilized. For blue shark with the optimum precaudal length of a given mesh
size, the girth at the posterior end of mouth aperture was smaller than the mesh
perimeter. Blue shark was most effectively retained by the entangling process that the

shark was snagged, rolled or entangled in the net after the snout entered the mesh.

(189words)
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Thy, MR, KUNERE, &R, shrirEormEl R o Bk
ZRBT SN TS, D £z, 3% U W X TIEBOW LR & Tl I,
WHT 52 il LTKRBTEND Z 0L, DEBITIN T, FrckE
U Wo THR ST T7 e VI ERBEHOEREM & L TR ST
W5, 23 XY YA ORI R T O BGIR DS B IR AT O KPS KO, Sh
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EROVCEERFAEER I, SREIC X2 EREMKRORY 25E T2 4681 H
Do

B, B DX EHOFE DEANT, I3UF YV RATHT D LEOER
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DE I B (AR EEARE) OPELWEAIL, EbEEROT —
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IZEVETVEZRIRUTZ, AIC 1%, O)RDOERIEALE MLL & 2o
T A=K W T, WA TRDLND,

AIC=-2MLL+2 7 (6)

BONTE~YRAZ =T —T 00, D 2D LERIS, &R 2 HEE L
Too 72720, VERED 203 - 723 LA CTiE, BEARH A Thiv Tz L &
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Tokai*> D JH Kl E 4R 2 N o, EIoARMIETIEL, MENRZ 2 (512 L7l % 1
HNEREE L TH-T,

S

W SN oBIRMEERR S HOEHL A dh B B A W @ IRVl o £ 7
Ui, IEEA AR A AW BT L LD b AIC /NS o Tn, £IT, G®
PHEMBR DR E 7L & U O EIER A0 th#RBI 8 80 L 72 (Table2),
T REERTR (LI, RAERTR % PCL LI 2%) ok DIEARKEI G OHEE
B2 BRE & & B2, PCL BERRBINZIKIR L7z (Fig. 3) . FEAEMN 0 480~1,240
mm @ PCL P&k T, B A PCL IZxd 2B O L& #EEEIL O £ <
FLTWD (Fig. 3), Wil & R oo BT NMCEIT HERMEBR~ A Z — T —7
% Fig. 4 \ICBUR LTz, ZDORT A =2 D 5 Lg%t PCL OHEE L 5.83 T
otz (Table2), ZHiE, HLHHBICK LT, £D 583 %D PCL #Fki>3 v
FUVANROIFLCBRES N L EZERT S (Fig. 4).

Z ORI~ A X —H—7 (Table 2, Fig. 4) 2B\ T, BAMxEEER
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DO G IBRMEIRITOCR R DB E o7, L, WTHhOETY,
B BCERIR PRI FR T PCL500 mm £33 D & & ISR TR DN e R & 72 - 72,2001
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HE&RID PCL AR & & HITEIRE#R 2 Xr L7 (Fig.6), BADKE ML
MEERMO I F )P AL@EST AN Do, BA 72mm BLETIE,
AN 40 EIRLLE & +532 <, PCL MO E — RSRIRMEARO ©— 2712

W, F72, ZOMHIO PCL TR M ik O 2h =R s U CHfE R &
LT A,

BIRMEMAR~ 2 2 — I — 7 O RPN RO 50%LL EI1272 2 B A 8%t
PCL OFiPH T % 50%8 X PCL #ilHIL 4.05 205 8.40 L 7x o7z, L7zdio
T, AFETHWOLNTEHERKREETH D 157mm HAEIZEBIT 5 50%3 R PCL #

B > _EFREIX PCL1,280 mm & HEE X7z,

FHLMECEBLZI VXU AD PCL #R FHEAR LM CHREL-3 >
X U ¥ 2@ PCL Lk & HEE L 7o @ B E O MXHE Z PCL Mgz~ L7 (Fig.
7). FHAMWE LHE T L7 PCL ALK TIX, PCL940 mm LA b CldifasE )
DI, RAEDPRELRDIZONTRERELEA LT, ZIZK LT,
HeE L7 E AR O PCL AL Tid, PCL860 mm 7> 5 940 mm (27> F T L,
FRLETIRE—TEICRZ 5,

&iE PCL & %\ Mid 50%3BR PCL #iFRICRB T 58 MER LMENE PCL
EEMERZFHIL72= 2% U A 20K PCL O#FMIE 427~1,234 mm T
& oTz, PCL KT 5 NE%EE COEE G MEERHAIH COMEE G, &
KIAJE R Guar, 56— AR COMER Ga, ZNENLDEIFERZ KD T2

(Fig. 8, Table 3), Z#HDEUFEME & HIZ, HA 82~157mm (ZF1F 5 i
PCL 5 L TF 50%:%#R PCL #ilH %, HEHIZHEHENER & RS5O & OO E
\ZrL7z (Fig.9), WD HATYH, fil PCL IV 2 i fiig 5 miii o IF &
£ Gy, BARINEAE Guar, H—EEEBAHONNERE GaNMENER XY X
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PO TRE T, RRIMEETHLMENER LV /hSho7z (Fig. 9.

B8

BEAARFAE L Ol P, SR DL, ABFSE L3RI ObE LEFE A TiiE S
723 v% U Y XD HAR PCL A A T, PCL400~790 mm D/NUEE L 500
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R L EBIZKR L (Fig. 10). 723, HEF, B DIXEANROFHR R %
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MOT =2 K L7eipnololzdiZ Bz bivhd, HEF, Bl D0RHEE L%k
PRPEMAR OB PCLIZZ Y TH D b OO, BRPE IR ONE 238/ N4l L T
EEZLND,

RERE C EEBREOMEMEDLE PCLI40 mm 2L Eo> PCLAH % /.5 &,
HEEEIT T X TOMKIC D> Th R, SMERRELSRDIZHONTHA L
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&, PCL940 mm LA EOERIZ I 1T 2 &I & 2/ Nl 9~ 2 wlaetE 2 7R LT
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A& Gy & I RIAEAE Guar, #— T EEREBATIROIAE R Ga DWW b E
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o7 (Fig. 9), ZOZEnn, X IUIFANRELRIELMICAESL
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nNo,

50% %R PCL #iH D ERRIETIE, /b &2 DR Th 5 AR BT OE &K T
SZMERNBEELD L REHo72 (Fig. 9), ZHUE, W o047 L HEEH 4
EAHEENICAL R THIR LMAICH -T2 Z L 2B L TWD, ERRIZ, A%
SINTZ3 XU RAOTEFIZHEARICL 2ER K> TV A KN L2 > 7= (Fig
1), F¥F U T ROERIINEHICEDILTOWDLFEET A TH Y, Rl B IEHN
SIHEA~O ST CHREE OBEENKE , fARBERITHEH» DTV, LR
ST, BEEN AR BmRDE THENIZALRS THWEAMEIC A>T,
MARDPRREITE LD, BEINDARELH D, I HIZ, ZOHEHMO FIRE
THIHEKIABEE TS AMENER LY b/haho72 (Fig. 9). 2L, &KIA
HAMEHNZRTON I E/NROFEETHIR LMEICHEMES 22 & 25K T
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ARHFFECHERE U 72 B MR 1T, 50%3&FExT PCL #PH23 2272 0 IR o 72
(Fig. 4), (KBRIDBHEEIE T 2~ R\~ A T v D% < OfEMRIE, THIL ) = Tl
B CTHULMEICEN S EB XN TEY, 2D~ A — D —7
T 50%IFEX] PCL #iPAIX, ~¥/3T3.41~510 TH Y, V<A U T4.00~
517 T olz, DIZHITK LT, KFFETRDZ T 2% U H 2 TiX 50%EHRAH
%t PCL #1PHIX 4.04~8.42 TH o7z (Fig.4), 2D LI, v ARAL~vA T U
Rz e, avx Y FAD 50%EFAEX PCL ®1FHIX 6 L EDOEVMEIZ E TIA
Ko TWDLZENRIMND, T, PRI A T EERY, aF U
ATEHER L7 XD ISRO—EICHEAR DN EH - 721210 TR ) Tl S - ik
LE ol ik bEEZOND (Fig. 9),

SR Y FAREREBICHIT-AETERR LD BEOMEALEDE AN
DA THWONTARHEN 2 B A OMAGDLEOR T, K/hd HA 48 mm D
LIc L 233U ¥ AORE PCL (X 265mm Th-o7= (Fig. 6), I F U
AIMBAETHY, EARHEIND EEOPCLIE300~430mm & SN D, IARHFSE
THWOLNZZFHEH LM TIX, SBI/hS72BE 22,29,37mm O LEH A1
HEbINdELGAEbH o7 (Tablel), L7z ->T, ZHOFEME LMD H
BOMBELERLIL, EENTT L0+ R EERSHMEICEE S X
TIUTHETE b D LB XN, ELEDFETY, #HE I NG HOERRME
AR IC AT PCL 28 685 mm £ TOD I 23 U W A Tl S WA EREE R T
BETEZ 500, THLLLED PCL OEARIZ SV TIFERE DR B EIT 5

(Fig.5), AEICHWEBA D TR KO B A & 725 157mm TiX, PCL1,280
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329

330

331

332

333

mm TN S0%LL T & 7220, AR THW . —EOF ARk LTk
PCL1,280 mm LA D I > % UH ATk L CUEbhE VREDFEREL o Te Z
L2725 (Fig.5), EBRICARHE CHWZ BA DA S HETIE, PCL1,280 mm
Vibd 3o U2 OREMENR D72, i UHRICEE U7 EEE o HEE R =
tR&EL o7 (Fig. 7)., 3% U AL PCL1,400~1,600mm THA L, KE
T5HL29mMITETDH L IND, VEARBRA & FERO RN AL AR PEH T
T 118~250 mm HEZH Wi LB TORFECIEZMOME TIX

PCL1,280mm PA LD I & U HFARFES N, FiT2m ZBETEEGFEL
e END, P THA LT RO I 2% U B A 2 ERIICH LB TREL
£9&T25%061F, 157mm LV b RERAAOMRLMEANLLENDH H, K
WFZECHE LN BIRMEH~ 2 & —h— 7 TlE, 29 LIz KEMRR OEREICE
LT AMELITR2b00, REAVLELT DO PCLICH L THLIZEGZRT
TLENTEDLDOT, A, ZOLavx VT AOBREICHELEZBADHMAS
DEEBRHFL TN ZERHRETH D,

AMFFETIL, HEE L7t LI OB RPE IR IC X - CTHEY O PCL AEIZ IS 1T
L0 AHET L2 LT, MLMEICER LI XY P AD PCLAEK, DFY
GIRO PCL AL ZHEE T 5 2 &8 T& 7o, EERIZ, McKinnell and Seki'? (X7
HA B LEOREER (BS 115mm) TSR3 v U P2 E2FIIL T,
Z DONYEER 2R 926 mm (PCL687 mm) & L CW5, —JF, RIFFDOFELRN G
115 mm BHE (WA 111.7 mm) ORI Z KD D &, # D5 PCL 1% 651
mm &Y, FEFITEWVEZ R LT, DFEY, FEEMTHEONTZI F YA

DFEARE, 18 H BRI DN RIZ X - T PCL AT Ok A 2 < i LTz
AEEE D B 5, A%, EORRMELZEZRE LI &R 3D0W ABICkd 2
R ORI, OWEEH PP S T Z LRI E D,
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Fig. 1 Locations of research driftnet operations.

Fig. 2 Measurement of blue shark body. /, precaudal length; G, girth (mm) at the
posterior end of mouth Aperture; G,, girth (mm) at the anterior end of the base of
pectoral fin; Gyar, maximum girth (mm); Gy, girth (mm) at the anterior end of the base
of the first dorsal fin.

Fig. 3 Observed catch proportion ¢; (open circles) and catch proportion ¢ (/)
estimated from the best fit model (closed circles and lines) plotted versus relative length
(= precaudal length / mesh length) .

Fig. 4 Estimated master curve of driftnet mesh selection for the blue shark.

Fig. 5 Selection curves of driftnet with each mesh size and pooled relative catching
intensity.

Fig. 6 Precaudal length frequency distributions of the blue shark caught by driftnets
with 48, 55, 63, 72, 82, 93, 106, 121, 138 and 154 mm mesh sizes and the selection
curves.

Fig. 7 Precaudal length frequency distribution of the blue shark caught in the whole
operations of research driftnets in this study, and the estimated one of the shark
encountering the research driftnets. Error bars indicate standard errors.

Fig. 8 Relationships between the precaudal length and each girth: open circles, G;
open squares, Gp; cross marks, Guqx; and open diamonds, Ga.

Fig. 9 Comparison between mesh perimeter and each girth. The solid circles represent
optimum precaudal length, and the horizontal lines indicate the 50% relative retention
range for the six mesh sizes from 82 to 157 mm.

Fig. 10 Comparison in selection curve of mesh size 82 and 121 mm between this study
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468  and Nakano and Shimazaki.'> Solid diamonds represent catch relative to the best catch
469 by mesh size at each precaudal length.
470  Fig. 11 The snout of blue shark caught by driftnet wedged into a mesh.
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