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I, v~ 7 ¥ 7 #H Mysticeti) & -~ 7 #li H(Odontocet)IZ KBl &, 77 V5
#H21E. &3 27 ¥ F Fl(balaenidae). =& I 7 ¥ F B (Neobalaenidae), 4 27 ¥ FF
(Baraenopteridae), =27 7 V7 #(Eschrichtiidae)® 4 B3 & £15  (INFE, 2006),

=HVIVTE, ZOIBLFH A PITFRHIBT HRE 13~14m BEICET RO
7o I THD (Kato, 2002), AFIISNAHRTERENA VL 7 VT EPTNDLZ L b H

V., L L TR SN0 ERH L <, Anderson (187912 k- T, 1871 4FITHfHE
L \ZJERE U 7oA AR SRS & | %44 Balaenoptela edeni & 2411 SO RRAITH - T-,
—Ji. T 7V ADE =R THESNIZA T 7 VT OR0 G b HFA% A S, Olsen
(19132 L > T, %4 B. brydei L 41T Hivl=, ZDtk, Junge(1950) DIAF EHED Lk
INTIZ K> THF IR CTh 5 & DRENL S, 512 Omura (1959), Best(1960) H D
FROERIZLY, IhbIX, ATV VT ERELE (=2 70F) L LT, — &I
¥4 B. edeni, 9:4 Bryde’s whale (Zft— S 7=, HEAEICKENTEH, D7e< & 1800 4
RO FIFF ORI DI SN TE BN H 223 (Omura, 1977), EHL<A V7 V7
CIRFIENTHEY ., BARDHEFFT =XV 7V INA T 7 T 06 KNS TR S
DRI -7=DIX 1955 4D Th - 72(Omura, 1959), £z, EEEMHEZER BV
ThH, =4 V7 VT L LTINS E SN D £ 212220 1976 EN D TH -
72(Ohsumi, 1993),

=BV ITTEATT T T ONR EOENT, ENORICHT TOEEIZH DD
& (BTN L 0 Al O REAHT £ TR, REIIEEL £ TET5) e SROK
W (BFEATEICHERLTEVMELS, SELHV) RECHLNADN, bbb T
VEWT, _ERHICH DR T 5 (Omura and Fujino, 1954, Omura, 1962), 1 V7 ¥F
EELT AR CTEIE, W@, R DEKILATTICT T, FECiho T 1 R
O (T UROEEY) BHLNDLN, =&V 7 VT LTOBMOLELIT b RIFER &
ENDHEHRN 1 ARSOH Y | G 3 ROBMANRD 64 (Omura, 1962), Z DRHENTE LOH
BBl & CREA AT DO EERGEL 2o T2,



Ll 2OEICLTRICHASNZ=F Y 72T OHICH, KA XD/ MY
DL DORHEEORLR DL ORE | MBI KL TEOSVOEENH L LNMbLNTE
D (Soot-Ryen, 1961), X527 A V¥ A L mtDNA 75#7 72 & D4y T AW FE0 7 9E Tk

JRICHE, FEOSHEICEER 23 ST & 72 (Wada and Numachi, 1991; Dizon, et al,
1998: Yoshida and Kato,1999), Z @ & 5 2Rt 2515 T, AKRAEMABEO DGR L ¥4 %
FUERIIC R L7 Rice (1998)1%, =4 U 7 YT D%¥4 L LTHO B. edeni & B. brydei
D2O%HFE L, HEEMREET, A< b 2 P FEET DAREERH D & D EIER
RRHAIEE L7z, S BICIEAE, mtDNA EEEEEDOHTIZ L - T, Wada, et al(2003)
£ V. B edeni t B. brydei 130130 BIFETH V) | Ai# & %54 Eden’s whale, #%# % kD
Bryde's whale &4 2 i E Sz, LU, B edeni & B. brydei \Z >\ T, RiH
DI, ERBLRNENT L LM, ST REDEWNIIA TR 434m DO RRECH:
RAEHIZAOND/NUDO=2T 70T LDEMRIZONTHIT-E D Lo T, =
O, FEEMEEZESTIE, WEOSHZMRE L, HiE, #OkEY 118 B. edeni & LT
WHZLshTng

ZOEHC, =2V 70T ) OFEFHIRAMESITIZONTIES BIZBWTHIRE LT
W, ARIFFETIL, ZHLE TOEFNEN, ZNHEIRFEORKRT=F Y 7T T LIS
ZEETD,

—IC=2 U 7 7%, MREEOALKE 40 B 40 FICNT T, B X EREKIR
20 E UL EOWHEIZ AT 5 Z & A H TV A (Omura and Nemoto, 1955), 323 E &1
HkE L, AR O X5 I ETOERE OB S, WE . AMNECE TR LR
BICEDET, =2V 7 VTR O—2THY | =ik, &, JuNEs
T T, F T /NERGE BT R AL A O R # B ek TR S N T E T, IS O
Y OfFHTC B RREIC LS & ERHHZERSORYZEESAIWC, 1996) TliE, EIHE
FEOHAL L LT, AERERICD R &b 30oDFREE GRRE 130 £ 6 PR 150 FEITNT T
DIEBUTNE < 34T 2 ERAEARCEERRE, #E, W TBIC A LN D ] TR EE, T
1% 150 BELUHIC /AT 2 BUMAL AR RE, 727207 4 U BVl Y v e v ahls, A



T ANV=T BN EOIRFIRICA LN b OER) BDHEETLIHOEMEL TV 5D,

ZDH L, FERFERS TH o I AR, ANECCIEERANE O B
f57(1946-1952 4F, 1971-1979 4F)<CIH Y E O RN A (1970-1979 N L - T, F 7z =k
SOFRAR L, /ARG B TR o0 KA (1946-1987 AIC K o THiMEN 72 S 41,
1946 725 1987 £ £ TO 41 £ T, BFHNI 17 7 THE (FERPFK) 400 8H) 2358 &
7= (Ohsumi, 1993), Z O REEN B O BEERIE ALK T 1ED B R R s 2 0E L 7=
1980 4FLAKE & Fe A3 E D FEHAK AR IZ & > T 1987 4= F Tk S 41T 72238, 1988 4L
e, BOEIIEBEMHEZERSOMEMBE T MY 7 A~OREHR LY TEZRY FiIF, 27T
DFEEIREDME 1L ST, ARBEOBFRMHEITEN TRV, A & OFEHEN H RS <
AR TH A O LB LN TRV fBEEO SIS, HERIEL (oOGRIEE
BB TRV AFNRFERTHY . ERHIFEIIN 11 » A, #) 4m THAEL 6 » H DR
B 28 TR Tm CHEFL L. PERGMTET 2 AR IIHET 11.0-11.4m, #T 11.6-11.8m, %
DIFOLEERT 7-10 AR L HEE STV 5  (Ohsumi, 1977 Kato and Yoshioka, 1993:
Kato, 2002),

—h . R ESRERL, PEE AL b ORI e < fiEm /N O H O
MBNT L (KRN LIAREDY 0.6-1.2m 1 ZE/NS W), ot FIROBIR S R D
& (RO & DI LR V) 226, PEAEREERBE S 1T R R 5 R/t L Shv
(Omura, 1962, 1977: Kawamura and Satake, 1976: Ohsumi, 1980), Z ®%&#EEX, Jul
VO 7 O T 1974 4 £ THe)s [E o SRS K o THOEAIICAER 2-47 B MAE S
PHEERC T ¢ U B Ch A H0# <7228 (Ohsumi, 1993) . EIRESCAEREIC B9 2 03
D7 1986 LR, [EFifZE B TR Gl n) ITHRESNS RIZE-T
W5AWC, 1986),

BREO=4 V7 VT ORERHEIT, 1988 4ELIKE, MEMEITT NV 7 A~ REH
LML TCORY FIFICk > TEESNER, Z0% b, BEMBEZBEARFPEERITB T,
P AR OO PR BH L )1 7 B R O BRI EE N HE D H AL TV D, — 5, 1980 HER D%}

ENS, BBEICBW TRz — Ly v F U I RERESHITHR L 1T D X olc v,



1989 4E L 0 | BIPEHED A ARICNE T 2 HEE O EEIRFRIZIB W TS, =2 Y 7 VT 2%t
RL LRz — U4 v F o ZFHERRIE S -G, 2000), RO D 4+ > F o 71%,
FHUS ORI Z B 48 LB AR KGR 72 &0 BIRIRSHE D b LSRR OIRER N ER L 72
S TRMBEINTZA, HHINDBMIEE N2 b+ b o/NE i Th D | Wiks 2
SIHBBRIZIRON TV, ZOX I RiERY CORBOIRRIL, MM L LTIEE
<V EEITIR < 340 2 TaEBALR AR EE L ORI 6 TR o7z,
fFEEIROE ) 2 EEITRBEEICIT ) 2 EDNEARL SN D, AFEE M RERS 50
TRz — Ty F L IRHBEPE LT, FHRAICHA LT I3, £ ORBFEHEALEZ
R L, R D LA TPRREA I LA L TS ZEDRMERAIRTH D,
AFZEIE, WOAEOEIVERICHE T2 o0 =421 7 U TIZO0T, EIRARTHY
RBLR D RS AR T 5 & L B, FRICHEES A ARRRICADNDG =XV 7 U TIT
B L, 2O, RbFEER L, ARFRRZE AP LN THZ LA ML L,
—FETIX, PAEMGRRIITONTAEBRB O T — 2 2 v, IR PEE G O - 1EE
AR BT DBENENEIC OV T 21T o 7o, 8 F Tk, BB KO IR ERE
VIR IN R C M L7 BRI S EMEH B ARIDRICA BN =% U 7 VT D5y mshkE
2R D L &I, HEBNA~ORFFEROWHE LT, H=ETIE, R HEE
RS RE RN RIS CHEEE W MAEHER A7 WEHRHNIC IS 2 Mk o HBUE
JE, BEVELH OGN L, SHIZEMNETIE, =&V 7 U7 O RIEROHEEELZ B
L., NLHRICED2BEBHOAREMEICO VTR Lz, BRKEICBWT, 2h b0k
RO & &, AFEORIAEISE, RIS T 20 MEIRE, ARBRMEFEIZ OV T
WEBLREEITH & L blZ, BROFRHAIFHOBRNBIRE Z1To 7,



HE EEACKERIC R T 5 =2 U 7 O TR O E)

i

FA AT, EROBEEIEOE, BREOHEER &2 HRIC, H < BiThi T
TLFETHY ., KEGROLRLTIRS ARFOSIFIZBNTHEERFIEDOONE DT
&% (HH, 1985), fFEICZ OV T, 232 TRaERMMGIRUC & BB OITRES & A1 BIA
FHAHIERFIZ BT 5 & WD TRAIITOILTE=(E T, 2008), PEEAL A FED =21 7
¥ T OREFREE W22 oW Tt Nemoto(1959)73, 6 Il Ok i & i L 7=
DBRM T D, D% BIERITELITOI, FHLERO SR E > TR OIER I
B9~ 5% < OBFSEA RS 1A9IZAT o472 (Omura and Ohsumi, 1964; Ohsumi and Masaki,
1975; Ohsumi, 1978; 1979; 1980; Tilman and Breiwick, 1983; Miyashita and Kasamatsu,
1985), LrL ZabOEIE, & L TEFEEHERW LR B E L2 b DO Th
STz, FRZ, BEOEREHEIZ OV TR, EEHEEZ WS EEE OHE (I
AREE SN A L7e ) OREE S0, FEORERB A\ TH D Lo A fEFER
BWREPHDH LD, BHFAEICLDHEENROADTH D & Sh, FsmEda v+
HIFRBEICHW SN2 725 TV o 72(FF, 2008), Z D78, FE#FH ORI IATE DS
ORI Y 25 1987 FETERMEI N TV b DD, 1981 FLIREICH S /-7t
BICOWTIEDT M TN T W eotz, LvL, AEOBEIZEET 5 &0 ) mickn

T, B ORI, KRS L TEERFRE 2VEDS, £I2T, AETIE, PHEM
EORMKETH D 198THEE TICAARLIHY B MBS (B v 7) OfEfEc > TH

i SN ARIZE T 2 2T OfMGLEkE £ &0, BEIRFIZOW T 21T -7,

FBEE ik
Ak & Pl OREERIL, EBEOKEGRMIZERT (IREPEKENTERT DTS 5 THEREE
BT 2B OEGEE,) 2, 72, IHY B MERIC K DA R LRI OV T,
Ivashin (1977)3 X O Ivashin(1978)IC L o7z, F7o, AFEOILKFPEIZIIT 2 iR HT



DWW, EBOKEGIMIZEAT (IREMEKENTZERT) 23FTERT % 1955 25 1987 £ T
OffifEReEt NP froms) 3 K0 INORPAC) # W=, 61T, figfEHe LT, 1983
NG 1989 D 8 A b 9 AT T CEBVKEGRMIZEHT (IHEFEKPENFZERT) 23 LARF
PECIh L 72 i B AR A 23 MV K - TR D AIVe ARFEO 58 R cek & Fv e,

AR I 1T 2 AT D2 T ORI E K 1.1 IR T, BB DORKFITH D
1987 £ LTI/ BN =2 Y 7 VT OB 52 A Th - 7=, ZD 95 B 48 fE{KIE
A AR D FH ARl e b K OHETERI ARG I Lo THHl S, 4 fEiRI3IR Y B b i
HOAFERAERETH SN, ZhbD 5 b, 1971 FLAENZ HARIC k- TR S vz
15 R, AERRFICIZA VY 7 T itk S, HfiRIC=2 U 7 VT LRtk T, (A
BRIZ, 1971 FICIHY B MEIRIC Ko TR S L7z L IEIR B AERRIRRC A U v 7 O 5 Lk
S, BHIFFC=2V 7 U LS, TbiX, =2V 7TV 5407 0T DN
R ZRENEEI L CH Y, Omura and Fujino (1954), Omura(1959; 1962; 1966) & (2
Ko THRMSNIZ@R O L 72 5 LHORIBERICET 2 FHRPAMSND 1972 F £ T, ¥F
EToOmMBEOHABINRNETCH -7 Z LITERT LD EEbiLd, Lo, fiEMmIKR:

ZIXEU D HIRIE SN T BEREE D IC X > T ERLOHFRICESEFEHRIN 72 S TEY
(Kishiro, et. al, 2000), F7-fHEEEKDT A VA LOHTIC L > THREBHER STV D
Z &) 5H(Wada and Numachi, 1991, Wada, 1996), A 7e< & b HHRHICA TV 7 VT LA
STRFREND Z L IF o1 bDEEXOND, ZNHDORMNDL, RETIE, £ 1.1IIR

L7242 52 RO EfZEFZEC=F IV 7 TDH0E LTH- T,

it R
R 5% )
KL B T B HEE A~ ORI 1949 FI2BiAA S 7273 (Omura and Ohsumi, 1964).
AR O X 51T, 1971 FFETIE, FERIFIC=2 V7 VT AU 7 VT FIXB ST
- 72(Ohsumi and Masaki, 1975), Z ®7=®, 1971 LTI OV TIE, AR IZ x5 2%

DB EIIARATH 5, F D% ALKEPEIZIB T B EH~DOREGIT 1985 4£F TIThil~, 1972



D 1985 FEITNT T, AAOMATEMSNTZ=2 U 7 2T OIESRNE & IR A X
1.1 &% 1.3 1T, FIER, ARSI NIe=2 ) 7 VT OB (BRsE DRI,
MHPHE) EHESNIZb D) 1X53TIHHTH o7z, BikZ(To 7Rl &, 2 A6 9 A
(2T T bR 10 FEELAE OGO CEEMIC Ko TEBE N2 b OB ERTH
Sice Flo. 19724005 1978 FEITHITTIE, 1 ANDS 3 AR, BEW10 A»b 11 H
DR, Atk 10 JE X 0 B 5 O F5E B RIS 35\ ) TREFRRAE M X Dk b i S iz,

e OB
Rk P O A BT, ARk AT o T2 Rl i, AR EORERR A AT > TS D EIDINA T,
FHAORITE & 70 DHEMT ORI, W, SR EOMBES HBEOZELZIT D, £

Ff

TR, AbPERERIZ I T DA A6 52 & U Tl & i o2 Z >V Tk D,

AREIL, BHBEIZBWT, 7 B8 200 FRTOMH Y o E 2 IR © fijE S
., 0% Ny = —RXOEMAIHEOBEALE LS THhTE 7208, 1952 4FF TlidA
T2y TTERBIEN T RD 572 (Omura, 1977), HAEIZBWC, g E =
U 72T PMSIIZ RS SR O T- DX 1955 4725 T 5 (Omura, 1959), 7272 L. Omura
and Fujino (1954), Ohsumi(1977) 5%, 1946 £ 5 1952 FE DM, /N 5% BT TFT
PNTEARORMEEREET (V77 LLTHEISREZLOL, WS FHL
HESMND, FERIZF=ZV 7T ThHoIThHA A LMELTWVD, AETIE, #5
DRI T, ThDHb=Z Y 7V T LR, £ 1.212, 1946 LG 1987 ££ TD
VIR BT 2 =2V 7 2T OB 2 Mgy hloRd, kR, BYE

N EROALERARERE I L DI L H b TR LT,

INEF ORI X5 =4 U 7 U7 OfifEIX 1952 4 F TIThiL=n3, 1953
LR IXIRE S L 0 AL ORI B8 L2 - O AFIIHE SN2 o2 b D B2 5T
% (Ohsumi,1977), Z®M#%. 1960 ERFE N SIRGIIVEICFE T L. 1971 E D, i
ORISR LS & 2 ARFEOHE N & 0 ISV T4 D & 5 1272 5 72(Ohsumi, 1977),

F7-. BY B M EFORMAEREIC L AAEOHED 1970 F XV G, ZILHD



BRI L D ALPE ST OEIE. 1970 FRUSKIRBLITAT DI, 1974 25 1976 20>
T IR OIS K S 2 EIE S ERIF 1200 HHICE L SHER TR, L)
U 1979 5 % e 8 (2 W [E O REAR R SE I T BROE U, [F#EREEIC K D AT O ffifE 3%
T UTe, Z0% ., /NEIEGE Bl T, 1981 A SEHCESE S B4R S 4, 1987 4 £ TR,
R[] 300 725 500 HHHMH 1 = 4172 (Yoshioka, 1988),

—J7. AARDOKEEMIR I 2 M=, 2 ok L TiThdr, Rl
PMROR L 72 B4E D 1980 421213 307 BN 72 S 47z, L L 1982 4ELIRE, i (T 4E R
50 BHZ TlEl Y | 1987 FF & R BICHEN P IS Tz,

1.212, A RO L RARA R (1971-1979 4F) /NG JGE B i vig oo S 2 36(1981-1987
), B LUK RO AR ER3E(1973-1987 HF) DG Z R~ T, 2D O,
B 4 Ao 9 B Tithh, MPizid, 9 A OFHREKIEO M GKERT,
1989:1956-1985 D7 —# L V), B XU 1983-1989 412 H s S 4 7= fiidH H A IC L 5
=2V 7 VT DRI E DY TR LT

RS, A 22 B DAL 43 £, PERR 160 LA OFEFEIZ A Lz, fE B
BAHAEIL, KVIRWEIFAZ I AN—LTWDR, =2V 727 OFREIE, bk 40 ELE, v
% 160 EELIROWEHCIIM CTh o7, ik KOV HFHEIC L 2R WoaomodbiRi%, Kifn
KA 20 FEDZEKIEARE D4 L —E LT Y 4L, Omura and Nemoto (1955) 73
HLllBY, AMOEFIIEBT 20MORERTHEOLEEZLLND, B, Kt 150
D 159 2T CoWEgiT, BB CIIRENH L OO, I AETHED
RENTWVRY, ZO KD RIRFIR L I EIROEG DO HEE, MO BFERSIC LD A%
7R bDTH Y, G ORAREREOBIEND, HREERBEOREOBLIN L, R

BB ELURICHIBESN CWzZ bk p 2 EnmbnTusd (Ohsumi, 1993),

g
I, AEPEARATRIC B T DA O SAMERE L LV L A2 /1. G OFHBE &l
BEYPEEIZOW T 21T > 72, M 1.3 12, HARDO RS L O (1971 4



~1987 ) THiSNI==4# 1V 7 U ZIZ2oW\W T, MR ORBER Z &I AT gy
DA E TR, BFREREIC L DM ERGIE 4 A0S 9 Bland Tireizdb L, £
FEENEWIE ERMED I SO DMEOEIG R E oo, TO X D Ik R O OE I,
MEWLTIE 5 AL 6 A, 7 AIZBNT, WTNLbRIMICHE ThH > 7= A RIRIE,
P<0.01), F£7-, HEHEBEICONTH 4 2D 8 HITHT T KFEERRIRSICEB T H i
DEIGIE, T X VAR IALE T 2/ VRSO b O X W GRICE - T2( A ZR/IRE,
P<0.01), FFiC, FKiKiR 20 FEOBEKIERANET DEE L0 Lok cix, WIihoHA
WBWTHBHMO EDLEIG R ENoTe, ZRODEMND, KEOSAMIEL, FEFENDEFIZ
T THRAIZAEET D L & biT, MO ILREL TIEEICHEL Y DTN L < 5T 5
LOEFEZ LN,

WIZ, HVE G M ORREERF & LA AT D H 2k a2 X 1.4 13, RS &
LMEIEGIT 4 A0 D 9 AT THRAICHRICBEI Lo, L LEFEMIEIZ DWW TR,

VS THIRRZ2EWNERE O b o Tz,

e P 18 (42 O 2 )

A S A7 52 R OIERRALIE & FHBALE & EHL CREA TS S 0 &K 1.5 127, 52 {H
R, B E AR —FEAIC R SN b OIZ 4l EH Y . Zbld 1 And 2 AT
CHRIEJE D OARKE IR TSR S 4L, 6 A 705 10 AIZH T TR (ki 25-30 B,
W 141-175 EEOFIFH) Oy Tl S L7z, 520 O 48 EKIIFELZ £V TORIHT
HY | EHEOFHICEDRRERN RO RN T2bDIL 34 FERTH o 72,

TRIEJE I % BT AP VG SRR o0 BV VI (R 1 JE 7> ki 9 B2 BGRR 130-170
) THERRSNI b DX, RAROKFEERFE. NERGE RiTifER L OUCREERE O nT
NOMBIEE D b EM S, 72 20 5 ORMBUAS IR O T b AEZFRE RO BB 27260
Biviz, FEMALEIL, NSRS Z CER LT e, Zhudd e L TE#
% SEhE LA R E S T O HEROEBWCL 2 b0 LB b5, kit 1985 £ T
Fehi ST ACTERR AR SEIT 1979 2 B ITAT PN TE LT, T DROIRF I



e & /NEF AU ISR W T b | BRI R B DT % < | /NEIEE B iTifE T o
WEN TR TH T, 27, FEBOFH b RIERICET LI b0 B2 bND,

X 1.6 12, FHBEROME FaoOREBE Zr1, 45 (1A 3 A) &, KRR
(Bt 1 EE ALk 9 B) TRk S Nz b o, 12 EEAFH Sz, Zhbidd And 7
Ao T, L0t odsERmR (b 24-33 ) Ol S, AnbEIC
N COAL EBERAE D SN, —J7, FU AFRICHERE (b 25 AT T
SHVEH SN ERIE 3 kD o 7=3, b iZiEmdtrmoihE IR 6T, IZEF LT
FEEHT 5 A2D 6 JIZnT THliche, 26D ENnb, FDEITHT THifEE
OB H DT b O, LRI, 272 & B 1 ED Ok 25 £ TOIRWE
PHOWSIC T 2 b D EBEZ DN, EEENOPHEE~ILELZ DL THEEICH
FoTWebDIZHOWT, MOEIE AT 5 & AiE L 5% 3 58, M 9 55), #%&1X
33% (2 5H, ME1FE)TH Y, L ELEZ b OO NHED D DEENEI-T-, L, ¥
VTN IR MR B BT L O B h o 1= (Fisher’s exact test, p>0.1),

4 HURBIEE#S SN b DIZ oW T, —BLEEET OB X 34 60nT, Madii
20 FED 6 35 FEOFEFAN THERK & Bl 70 SALTe s, R 2 & DR LB E L, il
RS OHRICA O 22, AR T ET2 b0 ETE Aoiniz, 72
B, K1.6 TiE 4 ALK, EEEESR» S EL-EETR SRy, Ll [EEEICE
JHREERRIT 4 AUBEERS T RWI E26((EFK 1.2), 20 X5 REMEROXMIT. =
DRFHNARIELE 2> b OEERBE N 2N L 2L T LHERL TN EIEEARNEBEL LR

50

<

L 5 1)~ D ZE iR )

A ZR | AR Y, CHERR X du. B S BISH T CHEEE O iR CEE S 7 12 R
IZHOWT, BEHFMOEEBENZXK 1.7 119, 12 EAF 2 @RI, HRR 140-145 T

10



D RNVEIR A AR E OG0 D S dv, 3RS NERITEO RS 6 . E 72 7 8k
DALPERIN IR E OB S SN -, T OFEM/H RN S, LF B EER (D
7 & HHR 170 FELATEOFPH) (20Fid 2 b Olx, KRR, SR, b s
WG D =G ONTICHREL TS 2bDEEZ BN, 7B, AFITHRE 170 LY
HR DA CHE AR SN2 b DI 1T bl SR o7, ZAUL RV CIER S 4
TR DHRE(Q0 DAY, FAL LV VEI TR S N 7o E(83 BICHER LT pro e 2 &
ZEdbneEZBND (£ 1.5),
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Table 1-1. Information on marks recovered from Bryde’s whales in the western North Pacific.

Mark no. Date marked Dalte recovered Years elapsed  Position marked Position recovered Sex  Length(m) Judgement**
Marks recovered from Japanese whaling fleets
0775 8 May 1950 10 Aug. 1958 83 26°43'N, 142°40'E  38°-10'N, 145°-20'E F 12.8 -
0789 8 May 1950 27 Jul. 1975 252 26°-08N, 143°-00'E  36°-00'N, 146°-12'E F 14.2 -
0812 12 May 1950 17 May 1974 240 28°-12'N, 142°48'E  36°-05'N, 143°-22E F 14.0 -
0932 22 May 1950 6 Aug. 1962 12.2 26°-27TN, 143°-28'E  38°-00'N, 143°-07'E F 131 -
0977 5 Jun. 1950 24 Jun, 1973 23.1 26°-27N, 143°-40'E  34°-26'N, 143°-12'E M 13.1 -
2235 1Jul. 1952 7 May 1982 30.0 26°-33'N, 142°27E  25°-09'N, 143°-54'E M 12.7 -
2240 -
2271 29 Jun. 1952 9 Jul. 1959 7.0 25°-08'N, 142°-06'E  33°-46'N, 136°-38'E F 13.4 -
2273 29 Jun. 1952 6 Jul. 1986 340 25°-04'N, 142°-05'E  25°-15'N, 144°-51'E M 12.5 -
2334 1Jul, 1952 21 Jul. 1959 7.1 26°-28'N, 142°-35'E  32°45'N, 136°-26'E M 12.5 -
2421 5Jul. 1952 14 Apr. 1981 28.8 26°-28'N, 142°48'E  29°-07N, 136°-21'E F 131 -
2429 6 Jul. 1952 11 Jul. 1963 11.0 27°-23'N, 142°-51'E  35°-56'N, 145°-17E M 129 -
2470 9Jul. 1952 27 Aug. 1963 11.1 24°43'N, 141°48'E  37°-13'N, 144°-10'E M 13.0 -
2844 5 Sep. 1952 21 Jun. 1971 18.8 39°-11'N, 155°-36'E  36°-32'N, 147°-05'E F 137 -
2846 -
2855 5 Sep. 1952 20 Jun. 1962 9.8 39°-30'N, 155°-15'E  33°-25'N, 136°41'E F 14.0 -
690427* 26 Mar. 1971 10 Jun. 1976 5.0 09°-03'N, 148°-36'E  29°-13'N, 167°-07'E F 13.2 -
690438* -
12065 12 Feb. 1972 2 May 1982 10.2 24°48'N, 142°-03'E  24°-25'N, 144°-16'E M 12.6 H
12198 16 Mar. 1973 10 Jun. 1976 3.2 23°-58N, 156°40'E  28°-19'N, 166°45'E F 143 H
13061 29 Jan. 1975 4 Jul. 1976 1.4 02°-02'N, 138°-39'E  29°.54'N, 179°-01'E M 13.2 H
13062 H
13065 NV
13064 29 Jan. 1975 9 Apr. 1984 9.2 01°-58N, 138°-30'E  25°40'N, 143°-57TE F 12.7 H
13094 31 Jan. 1975 28 May 1981 6.3 00°-23N, 136°-22'E  25°-23'N, 142°-07E F 13.1 H
13102 4 Feb. 1975 19 Jun. 1975 0.4 02°-20'N, 135°-26'E  29°-20'N, 175°-20'E F 13.4 H
13103 M
13166 2 Mar. 1975 4 Jun, 1977 23 25°-06'N, 134°-04'E  26°-01N, 162°-39'F M 12.6 H
12916 6 Feb. 1976 30 May 1978 23 01°-21'S, 147°-05'E  27°-30N, 177°-18'E M 12.7 H
13238 H
13245 6 Feb. 1976 6 Jun, 1980 43 01°-15'S, 147°-28'E  31°-23'N, 143°-17TE F 12.8 H
13246 M
13466 18 Fcb. 1976 25 May 1977 13 00°-04N, 162°-2TE  27°-35'N, 161°-54'E M 12.4 H
13469 21 Feb. 1976 26 May 1977 1.3 00°47N, 165°-2TE  27°43'N, 161°-54'E F 13.3 H
13470 HP
14045 6 Mar. 1978 26 May 1982 42 06°11'N, 147°-50'E  24°-58'N, 144°-25'E F 123 H
14046 6 Mar. 1978 6 Jun. 1981 33 06°-17N, 147°-54'E  33°-34'N, 141°-09E F 12.3 H
33017 15 May 1978 30 Apr. 1981 3.0 25°-12'N, 145°-11'E  29°-51'N, 138°-20'E M 133 M
33552 28 Jun. 1979 11 May 1980 0.9 27°-55'N, 147°46'E  32°-12'N, 137°-21'E F 134 H
33565 28 Jun. 1979 19 Apr. 1986 6.8 27°-5TN, 147°43'E  24°-13'N, 143°46'E M 12.8 H
33528 28 Jun. 1979 10 Jun, 1986 7.0 27°-59'N, 147°-21'E  26°-29'N, 143°-13'E M 12.9 H
14622 11 Jun 1980 2 Jun. 1981 1.0 24°-55'N, 141°43'E  25°09'N, 141°-56'E F 12.7 H
14711 26 Jun. 1980 28 Apr. 1984 38 30°-06'N, 152°-36'E  25°41'N, 144°-19'E M 12.7 H
14725 28 Jun. 1980 1 May 1986 58 27°-18'N, 157°46'E  25°-36'N, 143°-54'E F 12.6 M
14741 29 Jun. 1980 21 Jun, 1981 1.0 25°52'N, 159°-14E  31°-35'N, 142°-53'E F 129 H
14776 16 Jun. 1981 29 Apr. 1984 29 26°-15'N, 159°-55'E  25°-55'N, 143°-18'E F 12.2 NV
14799 20 Jun. 1981 7 Jun. 1985 4.0 27°29'N, 150°-00E  27°-38'N, 143°-17E F 13.3 H
37319 21 Jun. 1981 18 Apr. 1982 0.8 27°-39'N, 146°43'E  25°-17'N, 142°-13'E F 11.5 H
37322 21 Jun. 1981 12 Jun. 1985 4.0 27°-38'N, 146°-34E  26°-38'N, 143°-04'E M 12.2 H
14380 12 Jun. 1982 26 Apr. 1986 39 25°-03'N, 149°-58'E  25°-14'N, 144°-11'E M 11.9 H
14408 18 Jun. 1982 21 Apr. 1985 238 27°-34N, 156°-32'E  25°-19'N, 143°-50'E M 12.4 H
14476 18 Jun. 1983 26 Apr. 1986 2.9 23°-05'N, 134°-00'E  25°-32'N, 144°-39'E M 12.4 H
14491 24 Jun. 1983 12 Jul. 1985 2.1 20°-01'N, 139°-24°E  26°-10'N, 144°-57'E F 11.5 H
14801 28 Jun, 1983 9 May 1984 0.9 25°-28'N, 144°-50'E  26°-50'N, 142°-56'E M 11.5 H
14807 30 Jun. 1983 14 Jun. 1984 1.0 23°-58'N, 148°-25'E  24°-33'N, 142°-15'E M 124 H
14994 30 Jun. 1984 4 Aug. 1985 1.1 26°-34'N, 147°-31'E  26°-39'N, 144°-19'E F 123 H
15098 30 Jul. 1984 21 Apr. 1985 0.7 35°-09N, 146°-18'E  25°43'N, 143°-34'E M 134 H
Marks recovered from USSR whaling fleets
2261 29 Jun. 1952 - Jun. 1976 24.0> 24°-59'N, 142°-04'E  27°---N, 152°---E - - e
13069 29 Jan. 1975 19 Jun. 1975 0.4 01°-58'N, 138°-30'E  28°-33'N, 154°45E F 12.0 H
12907 5Feb. 1976 - - 1976 1.0> 00°-55'S, 146°-35'E Boiler - - H
13475 21 Feb. 1976 ***QOct. 1976 0.7> 00°47N, 165°-27E  26°-30'N, 141°---E - - H

*USSR marks. **H: hit, HP: hit but protruding, NV: no verdict, M: miss. ***Dala recovered was 10-25 Oct. 1976
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Table 1-2. Catch of Bryde’s whales by the Japan and USSR whaling operations in the western

North Pacific. From NP forms and NORPAC.

Japan USSR
Pacific coast of Bonin Island Pelagic Pelagic
Year Japan proper waters ground ground Total
1946 112* 29 - - 141
1947 45% 150 - - 195
1948 92* 105 - - 197
1949 115% 116 - - 231
1950 27* 243 - - 270
1951 24* 280 - - 304
1952 75% 441 - - 486
1953 57* - 0 - 57
1954 70* - 0 - 70
1955 89 - 0 - 89
1956 24 - 0 - 24
1957 39 - 0 - 39
1958 254 = 0 - 254
1959 263 - 0 - 263
1960 404 - 0 - 404
1961 167 - 0 - 167
1962 504 - 0 - 504
1963 210 - 0 - 210
1964 68 - 0 - 68
1965 8 - 0 - 8
1966 55 - 0 - 55
1967 45 - 0 - 45
1968 171 4 0 - 171
1969 89 - 0 - 89
1970 73 - 0 66 139
1971 172 - 109 638 919
1972 84 - 5 71 160
1973 40 ' - 2 656 698
1974 147 - 522 654 1,323
1975 116 - 688 629 1,433
1976 83 - 578 679 1,340
1977 76 - 424 275 775
1978 62 - 200 216 478
1979 52 - 175 227 454
1980 307 - - - 307
1981 167 317 B - 484
1982 44 438 - - 482
1983 27 508 - - 535
1984 10 471 - - 481
1985 13 304 - - 317
1986 2 315 - - 317
1987 11 306 - - 317

*From Ohsumi (1993). Estimated number based on the proportion of Bryde's whales in
the catch of sei whales.
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Table 1-3. Number of Bryde’s whales marked by Japan in 1972 to 1985, given by month and

latitude.

Latitude Jan. Feb. Mar. Apr. May Jun Jul.  Aug. Sep. Oct. Nov.

40°-45°N - - - - ; - 1 - - - -
35°-40°N - - - - - - 3 5 - : =
30°-35°N - - - - 7 27 16 25 : - -
25°-30°N - - 8 - 27 181 18 5 22 : =
20°-25°N : 6 vi : 11 37 19 5 ; . .
15°-20°N 1 2 - - - 1 3 - - - -
10°-15°N - 1 - , - - 6 - - - -
5°.10°N - 4 19 . - . . . g 1 3
0°-5°N 19 22 3 - . . N : : - 2
5°S-0° 4 9 . : ’ : = - : : =
10°-5°S - . 7 = - ; - - - ; ;
Total 24 4 44 0 45 246 66 40 22 1 5

Table 1-4. Number of Bryde’s whales caught by the Japanese whaling operations in 1971 to 1987,

given by month and latitude.*

Latitude Jan.  Feb. Mar. Apr. May Jun Jul.  Aug. Sep. Oct. Now.

40°-45°N - - - - - - 7 111 3 - -
35°.40°N - - - 3 4 102 187 123 15 2 .
30°-35°N - - - 93 391 632 282 26l 87 : -
25°-30°N . - - 331 780 1312 566 153 14 : =
20°-25°N . : - 70 sS4 173 159 6 6 - -
15°-20°N - - - - 20 - - - - - .
10°-15°N - - - - . . - - - . -
5°-10°N - - . - ; - - . : . s
0°-5°N - : . = = : : : : = :
5°8-0° . = . - - - - - - - -
10°-5°S - - - - - - - - - - -
Total 0 0 0 497 1777 2219 1201 654 125 2 0

*The catches off the Bonin Islands and the Pacific coast of Japan proper in 1971 and 1972 are not included.
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Table 1-5. Number of Bryde’s whales marked by Japan in 1972 to 1985, given by month and

longitude.

Month  130°E 135°E 140°E 145°E 150°E 155°E 160°E 165°E 170°E 175°E 180° 175°W 170°W 165°W

South of 10°N
Nov. - - - - - 1 2 B 2 - - - - -
Oct. 1 - - - - - - - - - - - - -
Sep. - - - - - - - - = - - = - -
Aug, B - = - - - - - = - - - - -
Jul. - - - - - - - - - - - - - -
Jun, - - - - - - - - - - - s = -
May - - - - - - - - - - - - - -
Apr. - - B

Mar. - - 2

Feb. - 1 9

Jan. - - 14
Total 1 1 25
North of 10°N

Nov. - - - - - - . - - - - - - -
Oct. - - - - - - . B - -
Sep. - - - - - - -

Aug. - - 1 - - 6 15
Jul. 1 - -
Jun. - 4 5

May B - 4 7 25 6 3 - - - - - - -
Apr. - - - - - - - - - i
Mar. - 8 1 - - 2 4 - -

Feb. - - - 3 . - - 2 -

Jan. - - - - - - - 1 -

Total l 12 11 44 135 95 78 10 23
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Table 1-6. Number of Bryde’s whales caught by the Japanese whaling operations in 1971 to 1987,

given by month and longitude.*

Month  130°E 135°E 140°E 145°E 150°E 155°E 160°E 165°E 170°E 175°E 180° 175°W 170°W 165°W 160°W

Nov. - - - - - - - - - - - - - -

Oct. - - - 2 - - - - - - - - - -

Sep. - - 2 18 9 - - - - - 24 41 24 7 -
Aug. - - 2 130 71 - - - - 113 33 105 151 44 5
Jul, 5 - 8 600 254 2 . 2 12 127 115 51 19 8 7
Jun. - 1 20 946 72 - 7 100 325 272 212 175 89 -

May - 7 280 929 9 - 7 332 76 45 82 1 - - -
Apr. - 1 120 274 9 - 11 53 25 2 - - - - 2
Mar. - - - - - - - - - - - - - - -
Feb. - - - - - - - - - - - - -

Jan. - - - - - - - - - - - - - - -
Total 0 9 441 2899 424 0 25 485 438 559 466 373 283 59 14

*The catches off the Bonin Islands and the Pacific coast of Japan proper in 1971 and 1972 are not included.
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Fig. 1-1. Distribution (upper) and cumulative number (lower) of Bryde’s whales marked by Japanese

marking operations, 1972-1987.
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grounds (dotted area) of Japanese whaling from April to September, 1971-1987.
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Fig. 1-3. Monthly change of latitudinal difference in the sex ratio of Bryde’s whales caught by the

Japanese whaling operations from 1971 to 1987. Horizontal bar: 95% confidence interval.

Arrows: isothermal latitude of 20°C SST. Circles: pelagic ground. Triangles: off the Bonin

Islands. Squares: off the Pacific coast Japan.

20



Sep.
50 ‘ﬁ _____ §.-_“
Aug. ;
50F & ““?-_L__§
3
. Jul.
g i —
® w7 . .
< sof N S o
i ‘———!———i
May -
50 g
x HH'H_JI-
Apr.
sof :
4 }—*“"‘i
T40°E  160°E  180°  160°W
Longitude
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WIS FRAI, K EERFIEAT N M R L 72 0 | KETRFEEBRE IR AR H O Oih)
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Table 2-1. Summary of the survey area, periods, type of the survey, searching efforts and the number

of sightings of Bryde’s whales.

Searching Number of sightings’
Survey No.of  distance Primary Secondary Total
Area Period type' RV vessels  (n.miles) Sch.  Ani, Sch.  Ani, Sch.  Ani.
Tosa Bay 24-27 May 1994 A TSK 1 88.2 3 4 6(3) 6(3) 9(3) 10(3)
2-5 Sept. 1994 A TSK 1 85.0 3 3 2 2 5 5
8-11 Nov. 1994 A TSK 1 106.6 = 7 - - - - =
17-20 Jan. 1995 A TSK 1 934 2( 3D - - 2( 3
14-16 Jun. 1995 A TSK 1 117.4 7(1) 11() 4 6 mqay 17(n
29 Aug.-1 Sept. 1995 A TSK 1 112.3 1 2 - - 1 2
21-23 Nov. 1995 A TSK 1 113.6 - - - - - -
20-23 Feb. 1996 A TSK 1 110.3 3y 8(H 4 6 7() 14D
7-11 May 1996 A TSK 1 143.0 3 5 - - 3 5
9-13 Sept. 1996 A TSK 1 50.2 1 1 - 1 1
27 Nov.-1 Dec. 1996 A TSK 1 119.0 4 5 6 12 10 17
22-26 Feb. 1997 A TSK 1 110.9 2 2 1 1 3 3
10 Sept. 1996 Bl AIR 1 93.9 1 1 - - 1 1
10 Sept. 1996 C1 W, TSK 25 ca.380 2 2 - - 2 2
26 Jun. 1997 B2 AIR 1 - 1 1 - - 1 1
26,27 Jun. 1997 C1 W, TSK 32 ca.1,030 4(1) 4 4 4 8(2 8
29,30 Sept. 1997 Cl W, TSK 29 ca.940 2 4 5 10 7 14
18,20 Jun. 1998 Cl W, TSK 33 ca.1,030 7 27 - - 7 27
18,20 Feb. 1999 C2 W, TSK 29 - - = 3 4 3 4
27 Sept. 1999 Cl1 W, TSK 33 ca.1,030 3 7 4(2) 42 7(@2) 11(2)
28,29 Sept. 1999 2 W, TSK 28 - 8 12 1(1) 1(1) 9(1) 13()
6-16 Oct, 2000 Photo-ID W 2x10days - 9(1) 17(1 - - g 17(1n
20-25 Jul. 2001  Photo-ID w 2x6days - 14 24 - - 14 24
15-20 Sept. 2001  Photo-[D W 2x6days - 17 Kk} - - 17 33
20-25 Aug. 2002 Photo-ID W Ix6days - 16 28 - - 16 28
23 Sept.-1 Oct. 2003 Photo-ID w 3x6days y 41y 6(1 . . 4  6(D
7-17 Nov. 2003 Photo-ID w 2x8days g 9(1) 142 3 - 9(1) 142
18-23 Jul. 2004 Photo-ID w Ix6days ; 52(1) 60 (1) . 2 52(1) 60 (1)
20-25 Aug. 2004 Photo-ID w 3x5days . 23 24 - - 23 24
15-21 Jul 2005 Photo-ID w 3x6days - 31 33 - - 31 33
18-20 Aug. 2005 Photo-ID W Ix3days - 13 13 - - 13 13
22-27 Jul, 2006 Photo-ID W 3x5days - 16 18 - - 16 18
21-25 Aug. 2006 Photo-ID W Ix5days - 14 17 - - 14 17
17-21 Jul. 2007 Photo-ID W 3x5days - 14 16 - - 14 16
5-11 Aug. 2007 Photo-ID w 3x5days - 9 11 - - 9 11
22-28 Jul. 2008 Photo-ID W 2xpHdays - 6 10 - - 6 10
22-31 Aug. 2008 Photo-ID w 2x6days z 18 26 : - 18 26
Off Nomaike 24,25 Jun. 1998 Cl W 7 ca.290 1 1 1 1 2 2
9,10 Dec. 1998 c2 W 6 - - - - - - -
19,20 Sept. 1999 C2 W 8 - 13 28 - - 13 28
13-20, Nov. 1999  Photo-ID W 2x4days - - - - - - -
20 Sept. 2000 C2 w 8 - 4 14 - - 4 14
21-28 Sept. 2000 Photo-ID w 2x5days - 112 28() - - 11(2) 28(2)
24Jun. 2001  C2 w 6 = 1() 1 1(y 1() 2¢2) 2(
25-28 Jun. 2001  Photo-ID w 2-3x4days - - - - - - -
10 Aug. 2001 C2 W 8 - 4() S5(D 2() 2(M 6(2) 72
11-15 Aug. 2001  Photo-ID w 2x4days - 8 13 - - 8 13
4-12 Aug. 2002 Photo-ID W 3-5x5days - 7 17 - . 7 17
18-23 Aug. 2003 Photo-ID w 3x6days - 16 2) 23(2) - . 16 (2) 23 (2)
4-9 Aug. 2004 Photo-1D w 2-4x6days 18 26 - - 18 26
9-13 Aug. 2005 Photo-ID W 3-4x5days 32 32 - - 32 32

! See text. ? Research vessels; TSK: R/V Tosa-Kaiyo maru ; AIR: Helicopter; W: Whale watching boat. * Figures in parentheses indicate breakedown
the 'Like Bryde's whales.
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Table 2-2. Specifications of the R/V Tosa-Kaiyo Maru (TSK) used in the Type A surveys.

Items

Details

Name of vessel

Port of registry
Dimention

Gross Tonnage
Engine and power
Speed (cruising, max.)
Cruising range

No. of crew

Tosa-Kaiyo Maru

Suzaki, Kochi, Japan (KPFL, Kochi Prefecture)
Length 23.42m x Breadth 5.18m x Depth 2.04m
48.00 tons

Diesel, 750PS

10 knot, 14.12knot

1,100 n.miles

8

Table 2-3. Specifications of the Helicopter used in aerial surveys (Type B1 and B2 surveys).

Items Details

Name of helicopter Ryoma

Type Sikorsky S-76B

Port of registry Kochi Airport, Japan (Kochi Prefecture)
Dimention Length 16.00m, Rotator diameter 13.41m
Engine Jet engine, PT6B-36B x 2

Speed (cruising, max.)
Cruising range

No. of crew

No. of max. passenger

287km/h, 269km/h
750km

2

13
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Table 2-4. Seasonal and annual change of the number of sightings of Bryde’s whales from the

sighting surveys by R/V Tosa-Kaiyo maru (Type A survey) in the Tosa Bay (complied from

Table 2-1).
Searching Number of sightings]
distance Primary Secondary Total Density
Season Year  (n.miles) Sch.  Ani. Sch.  Ani. Sch.  Ani. index’
May -June 1994 88.2 3 4 6 (3) 6(3) 9(3) 10(3) 0.045
1995 117.4 7(1) 11(1) 4 6 Iy 17 0.094
1996 143.0 3 5 - - 3 5 0.035
Total 348.6 13(1y 201 10 (3 12 (3) 23(4) 324 0.057
August-September 1994 85.0 3 3 2 2 5 5 0.035
1995 112.3 1 2 2 0.018
1996 50.2 1 1 - 1 1 0.020
Total 247.5 5 6 2 2 7 8 0.024
November 1994 106.6 - - - 0 0
1995 113.6 - - - - 0 0 -
1996 119.0 4 5 6 12 10 17 0.042
Total 339.2 4 5 6 12 10 17 0.015
January-February 1995 93.4 2(1) 3(1) - - 2 (1) 3 0.032
1996 110.3 3(1) 8 (1) 4 6 7(1) 14D 0.073
1997 110.9 2 2 1 1 3 3 0.018
Total 314.6 7(2) 13(2) 5 7 12(2) 20(2) 0.041

'Includes both Bryde's whales and the 'Like' Bryde's whales. Figures in parentheses indicate breakdown of the 'Like’ Bryde's
whales. “Number of animals primary sighted per n.mile of the transect length.

Table 2-5. Sea surface temperatures (SST) at which Bryde’s whales were seen in the type A surveys
by R/V Tosa-Kaiyo maru with information on SST in last 20 years (1974-1993) off southern

Kochi based on the data from oceanographic surveys by the Kochi Prefectural Fisheries

Laboratory.
SST. at sighting position SST. 1974-1993
Month n Mean (°C)  Range (°C) Mean (°C) Range (°C)
April - - - 18.7 17.8-20.2
May 12 21.7 19.8-23.2 20.7 20.0-21.6
June 11 22.6 22.4-229 228 22.3-23.6
July - - - 253 24.3-25.8
August 1 28.5 28.5-28.5 27.7 27.2-28.0
September 6 29.5 27.9-30.2 27.0 26.6-28.0
October - - - 249 24.5-25.7
November 10 222 21.9-223 227 22.1-23.4
December . - - 203 19.8-21.7
January 2 18.4 18.4-18.4 18.1 17.4-19.3
February 10 16.4 15.1-17.5 16.9 16.0-18.4
March - - - 16.9 15.8-17.7
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Table 2-6. Transect length and the number of primary sightings of Bryde’s whales by 10 minutes
square latitude-longitude used in the abundance estimation. Area no.: Geographical area was
shown in Fig.2-10. T: Transect length (n.miles); S: Number of schools primary sighted; A:

Number of animals primary sighted; *: Includes one ‘Like’ Bryde’s whale.

Area 10 minutes square 24-27 May 1994 14-16 Jun. 1995

no. Latitude Longitude T Sch. Ani T  Sch. Ani

B2 33°10'N- 133°00'N- 32 1 1 24 - -
33°00'N 133°10'N

C2 33°10'N- 133°10'N- 17.2 - - 13.5 1 1
33°00'N 133°20'N

D2 33°10'N- 133°20'N- 13.2 - - 9.6 - -
33°00'N 133°30'N

E2 33°10'N- 133°30'N- 0.4 - - 5.6 - -
33°00'N  133°40'N

B3 33°00'N- 133°00'N- 14.6 - - 114 4% g*
32°50'N  133°10'N

C3 33°00'N- 133°10'N- 14.5 1 1 11.3 2 .
32°50'N  133°20'N

D3 33°00'N- 133°20'N- 1.8 - - 11.5 - -
32°50'N  133°30'N

A4 32°50'N- 132°50'N- 1.3 - - 6.5 - -
32°40'N  133°00'N

B4 32°50'N- 133°00'N- 12.3 1 1 11.1 - -
32°40'N 133°10'N

C4 32°50'N- 133°10'N- 8.7 - - 134 - -
32°40'N 133°20'N

D4 32°50'N- 133°20'N- - - - 42 - -
32°40'N  133°30'N

B5 32°40'N- 133°00'N- - - - 6.6 - -
32°30'N  133°10'N

Cs5 32°40'N- 133°10'N- 1.0 - - 8.9 - -
32°30'N  133°20'N

D5 32°40'N- 133°20'N- - - - 1.4 - -
32°30'N_133°30'N

Total 882 3 4 1174 7 11
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Table 2-7. School size distribution and expected mean school size of Bryde’s whales primary sighted

by R/V Tosa-Kaiyo maru (Type A survey) in 1994 and 1995.

No. of schools sighted
School size ~ Spring  Summer Autumn  Winter Total

1 6" 3 - 22 11
2 3 1 - 2 6
3 1 - - ; 1

4 - - - - -

5 - - - 1 1

Total 10 4 - 5 19
Mean size 1.5 1.25 - 22

(CV) (0.15) (0.20) - (3.3)

'Includes one 'Like' Bryde's whale.
*Includes two 'Like' Bryde's whales.

Table 2-8. Estimated abundance of Bryde’s whales off Kochi on the data from the spring surveys by

R/V Tosa-Kaiyo maru (Type A survey) in 1994 and 1995.

Area' Transect length No. of primary  No. of animals 95% CI
(n.miles”) (n.miles) sightings sighted Abundance CcVv (Lower, Upper)
1,072.1 205.6 10 15 53 0.58 (18, 160)
'See Fig.2-9
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Table 2-9. Seasonal and annual change of the number of sightings of Bryde’s whales in the type B1,

B2, C1, and C2 surveys in the Tosa Bay from 1996 to 1999 (complied from Table 2-1).

Number of sightings’
Survey  Survey Primary Secondary Total

Month Year (Date) type' Area’ Sch. Ani. Sch. Ani. Sch. Ani.
June 1997 (26,27) Cl1+B2 West-East 5 (1) 5(1) 4 (1) 4 (1) 9(2) 9(2)

1998 (1820) Cl  West-East 7 27 . : 7 27
ceneenneaaeaas L 2. 320 ... 4.4 162 362) .
September 1996 (10) Cl+Bl1 Westside 3 3 - - 3 3

1997 (29,30) Cl1 West-East 2 4 5 10 7 14

1999 (27) Cl  West-East 3 7 42 4@ 72 11(2)

1999 (28,29) C2  Westside 8 12 L) 1) 9 (1) 13(1)
—— Total e 6. 2. 103)...153).....263) .. 413)
February 1999 (18,20) C2  Westside - - 3 4 3 4

'See text. “West-East: both western and eastern side of the Tosa Bay were surveyed; West side: only western part

of the Bay were surveyed. 3Includes both Bryde's whales and the 'Like' Bryde's whales. Figures in parentheses
indicate breakdown of the 'Like' Bryde's whales.

Table 2-10. Seasonal and annual change of the number of sightings of Bryde’s whales in the type C1,
C2, and the photo-1D surveys in the coastal waters off Nomaike, southwest coast of Kyushu

from 1998 to 2001 (complied from Table 2-1).

Number of sightings2
Survey Primary Secondary Total
Month  Year (Date) type' Sch.  Ani. Sch.  Ani. Sch.  Ani.
June 1998 (24,25) Cl 1 1 1 1 2 2
2001 (24) 2 1) 1) 1) 1(D 22 2
2001 (25-28) Photo-ID - - - - 0 0
e Total 22 2.z 42).....4Q2).
August 2001 (10) C2 4 (1) 5(1) 2 (D 2(D 6(2) 72)
2001 (11-15) Photo-ID 8 13 - - 8 13
ceeeeeennens Total e 2.8 M. 2. 2D 14@2)  202).
September 1999 (19,20) 2 13 28 . : 13 28
2000 (20) 2 4 14 - - 4 14
2000 (21-28) Photo-ID 11 (2) 28 (2) - - 11(2) 28 (2)
s Total 28(2)...70Q) ... 0.1 0.......... 28(2)...70) .
November 1999 (13-20) Photo-ID - - - - 0 0
December 1998 (9,10) C2 - - - - 0 0

'See text. “Includes both Bryde's whales and the 'Like' Bryde's whales. Figures in parentheses indicate
breakdown of the 'Like' Bryde's whales.
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Fig2-1. The study areas and whale watching grounds (shaded areas) for coastal Bryde’s whales off

the southwest coast of Japan.
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Fig2-2. Example of the predetermined track lines for

sighting surveys by R/V Tosa-Kaiyo maru

(Type A survey) in the Tosa Bay carried out during the period form May 1994 to February

1997. Figure indicates way point of the track line.
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Fig2-3. Example of the predetermined track lines for Aerial surveys by Ryoma (Type B1 survey; thin

solid line), and shipboard sighting surveys (Type C1 surveys; doted lines) in the Tosa Bay.
A1-23: track lines for whale watching boats in Ashizuri-Kochi area. B1-7: track lines for R/V

Tosa-kaiyo maru. C1-5: track lines for whale watching boats in Muroto area.
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Fig2-4. Example of the predetermined track lines for shipboard sighting surveys (Type C1 surveys;

doted lines) in the coastal waters off Nomaike, southwest coast of Kyushu in June 1998. A1-6:

track lines for whale watching boats.
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Fig2-5. Example of the research blocks allocated to whale watching boats in the Type C2 surveys in

the Tosa Bay. A1-23: research blocks. B1-5: predetermined track lines for R/V Tosa-kaiyo

maru.
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Fig2-6. Example of the research blocks allocated to whale watching boats in the Type C2 surveys in

the coastal waters off Nomaike, southwest coast of Kyushu, carried out during the period from

December 1998 to August 2001. A1-7: research blocks.
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Fig2-7. Seasonal distribution of Bryde’s whales sighted by R/V Tosa-Kaiyo maru (Type A survey) form May 1994 to February 1997. Closed circle:
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sighted; open square: position of ‘like’ Bryde’s whale secondary sighted; doted line: cruise tracks on-effort for searching.
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Fig2-8. Seasonal and annual change in density index (number of animals primary sighted per n. mile of the searching distance) of Bryde’s whales in Tosa

Bay based on the Type A surveys by R/V Tosa-Kaiyo maru in May 1994 to February 1997.

53



20" &=

10" =

TR O i s
- A ,- Bi
3300 o HsEE ﬂ B e e 5

<5} . i
i) e H‘H,\ .
> - b
[4+] iy kg
- g Ty e
50" S ey
5 ¥ = \E,_ “-a.__,'l
'\\H u.
L =
"-\-\.\_\_\_L_\- -,
40 et R, \\\
=
30 =
| | | | | |
a0 133°E 1 20 3o 40
Longitude

Fig2-9. Cruise tracks and sighting positions of Bryde’s whales in the spring surveys in 1994 and
1995. Closed circle: position of school primary sighted; open circle: position of school
secondary sighted; closed square: position of the ‘like’ Bryde’s whale primary sighted; open
square: position of ‘like’ Bryde’s whale secondary sighted. The solid line indicates transect
legs on-effort and dotted area indicates survey area used in the abundance estimation. The

doted line represents other optional tracks.
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Fig2-12. Cruise tracks and sighting positions of Bryde’s whales made by the type B1, B2, and C1
surveys in June (1997 and 1998) and September (1996, 1997 and 1999) in Tosa Bay. Solid
line: cruise tracks of Helicopter (type B1 and B2); doted line: cruise tracks of vessels (type
C1); closed circle: position of school primary sighted; open circle: position of school

secondary sighted; closed square: position of the ‘like’ Bryde’s whale primary sighted; open

square: position of ‘like’ Bryde’s whale secondary sighted.
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Fig2-13. Cruise tracks and sighting positions of Bryde’s whales made by the type C2 surveys in
February 1999 and September 1999 in Tosa Bay. Solid line: research brocks; doted line: cruise
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open square: position of ‘like’ Bryde’s whale secondary sighted.
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Fig2-14. Cruise tracks and sighting positions of Bryde’s whales made by the type C1, C2, and
photo-ID surveys in June (1998 and 2001) and August (2001) in the coastal waters off
Nomaike, southwest coast of Kyushu. Solid line: research brocks; doted line: cruise tracks of
vessels; closed circle: position of school primary sighted; open circle: position of school
secondary sighted; closed square: position of the ‘like’ Bryde’s whale primary sighted; open

square: position of ‘like” Bryde’s whale secondary sighted.
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Fig2-15. Cruise tracks and sighting positions of Bryde’s whales made by the type C2 and photo-1D
surveys in September (1999 and 2000), November (1999) and December (1998) in the coastal
waters off Nomaike, southwest coast of Kyushu. Solid line: research brocks; doted line: cruise
tracks of vessels; closed circle: position of school primary sighted; open circle: position of
school secondary sighted; closed square: position of the ‘like’ Bryde’s whale primary sighted;

open square: position of ‘like’ Bryde’s whale secondary sighted.
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Fig2-16. Cruise tracks (upper) and positions of Bryde’s whale sightings (lower) made by the

dedicated sighting surveys conducted by the National Research Institute of Far Seas Fisheries

in August to September, 1983-1993. After Fig.1 and 2 in Shimada and Miyashita, 1994.
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A & B R i OWHE BV T BRBEIR D LI IR G 21T o T2 k5 3L, LAT O 3 ERDS,
Rl—FN2W L, BAs5IC, ik cEBRL I (K3-14),
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BUME AL, m (TR TR SR TH D, B AE W TR U 1 & BF R
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BO., FOFICE L TUIHEOH B HW CE 2o, RS- HERRIZERICHE
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—J7, HPEERIZOWTIE, MAMER S IFIREIR S . RSN DHRE T Thiuid,
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B, 2096, FEATEEINZEHIL2 4B THD Z N6, HERIT 047 LHES
iz, BERAVICIE, HIPEROWENHEMR TH V. Z 054G FAHPEMRIL, 1/0.47=2.13
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BEEATEI O HBL

T & BrfE P ClE. Photo-ID FRA I, A TEIS LIX LBIZE S 7z, Gaskin(1982)
X, X7 UTHEOBEE, B 7 VT ULIRLALND ELEDY BE, SRS
VIR OBIEIZHAE L “HHIALT EIZKRPILTWD, SBICTHAIVIROY hY
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\)
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Table.3-1. Occurrence of photo-identified Bryde’s whales in Tosa Bay, 1989-2008. A: Data from the

past ID records. B: Photographs by Photo-1D surveys. C: Photographs by WW boats.

ID No.

Tosa Bay

89 90

91

92

93

94

95

96

97

98

99 00 01

02 03 04 05

06 07

08

TB-01
TB-02*
TB-03
TB-04
TB-05
TB-06*
TB-07
TB-08
TB-09*
TB-10
TB-11
TB-12*
TB-13*
TB-14
TB-15*
TB-16
TB-17
TB-18
TB-19
TB-20*
TB-2I
TB-22
TB-23
TB-24
TB-25%
TB-26*
TB-27
TB-28*
TB-29*
TB-30*
TB-31*
TB-32*
TB-33*
TB-34
TB-35
TB-36
TB-37
TB-38
TB-39
TB-40*
TB-41*
TB-42*
TB-43
TB-44
TB-45
TB-46
TB-47
TB-48
TB-49
TB-50
TB-51
TB-52
TB-53

A

A

A*

A

A
A*
A
A
A
A*
A
A
A*

A*

A'

o A

A

3

- O

A*
A*
A*
A‘
Al
Aﬂ

A

>

F i

A‘

Al

A*

A*

> >

A*

= = b

>

b

At
A%
A¥

AB

AB
AB

A¥*
A*

AB
AB
AB

AB

B

B.C B.C

B.C

B BC B
B BC

BC B
B,C

L&

B

o=l === = v+ I v v}

w

B.C

B,C

T o wwm

*Animals identified by insufficient keys for long term. For details of the keys, see Table 3-3.
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Table.3-2. Occurrence of photo-identified Bryde’s whales off Nomaike, southwest coast off Kyushu
in 1998 to 2005. A: Photographs by sighting surveys and photo-ID surveys. B: Photographs

by WW boats.

Off Nomaike

ID No. 98 99 00 01 02 03 04 05

KNR-01 B B A A
KNR-02* B* B*
KNR-03 B A A
KNR-04 A,B

KNR-05* B*

KNR-06* B*

KNR-07 B

KNR-08 B A

KNR-09* B*
KNR-10 A
KNR-11 A
KNR-12 A
KNR-13 A
KNR-14 A
KNR-15 A

KNR-16 A A
KNR-17* A*

KNR-18* A*

KNR-19* A*

KNR-20 A A A A
KNR-21 AB

KNR-22 A A

KNR-23 : A A
KNR-24
KNR-25 A A
KNR-26

>
>
>
>

ve]

*Animals identified by insufficient keys for long term. For details of the keys,

see Table 3-3.
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Table.3-3. Number of photo--identified Bryde’s whales with their identification keys in Tosa Bay and off Nomaike in 1989 to 2008.

Identified by effective keys (%)

Identified by insufficient keys' (%)

No. of identified nicks of remarkable many shape of bend of  indistinct few Ratio
Area Data source animales (a) dorsal fin  bodyscars’  oval scarring’ Total (b) dorsal fin  dorsal fin body scars oval scaming’ Total(c)  (b)/(a)
Past ID records, 4
TosaBay | oo0 oo 43 14 (32.6)  7*(16.3) 4 (9.3) 25 4(93) 2(47) 4(93) 8(18.6) 18 0.581
Photo-1D surveys
’ - - - - 1.000
2000-2008 9 4 (44.4) 2 (22.2) 3 (33.3) 9
Data from WW
- - - - - - 1.000
boats, 2004-2008 ’ L¢1e0.m 1
Total 53 19 (35.8) 9 (17.0) 7(13.2) 35 4(7.5) 2(38) 4(75) 8 (15.1) 18 0.660
.. Photo-ID surveys, .
- ; - - - 3 0.800
Off Nomaike 1999.2005 15 10 (66.7) 2 (13.3) 12 3 (20.0)
Data from WW
= 3 - 1 ; 4 0.636
boats, 1098-2005 11 6 (54.5) 1(9.1) 7 2 (182) 1(9.1) 1(9.1)
T'otal 26 16 (61.5) 1 (3.8) 2(7.7) 19 5(19.2) 0 1(38) 1(3.8) 7 0.731
Total 79 35 (44.3) 10 (12.7) 9(11.4) 54 9(11.4) 2(2.5) 5(63) 9(11.4) 25 0.684

1: Thought to be insufficient for long term identidication.
2: Remarkable wounds on body surface presumably by the propeller strikes.
3: Oval scarring on body surface by cookie-cutter sharks
4: Includes two animales which have both the ramarkable wounds on body and the nicks on dorsal fin.
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Table.3-4. Shooting rate and identification rate of Bryde’s whales sighted during the photo-ID surveys in Tosa Bay and off Nomaike.

No.of sightings* Shooting No. of animals Identification
Area Survey period animals (a) photographed (b) rate (b/a) photographed (¢) identified (d) rate (d/c)

Tosa Bay 20-25 Jul. 2001 24 15 0.625 10 7 0.700

15-20 Sept. 2001 33 20 0.606 15 11 0.733

20-25 Aug. 2002 28 19 0.679 12 5 0.417

23 Sept.-1 Oct. 2003 6 4 0.667 4 2 0.500

7-17 Nov. 2003 14 5 0.357 5 0 0.000

18-23 Jul. 2004 60 47 0.783 19 6 0.316

20-25 Aug. 2004 24 14 ; 0.583 12 6 0.500

15-21 Jul 2005 33 17 0.515 12 5 0.417

18-20 Aug. 2005 13 9 0.692 8 0 0.000

22-27 Jul. 2006 18 14 0.778 10 6 0.600

21-25 Aug. 2006 17 14 0.824 11 5 0.455

17-21 Jul. 2007 16 5 0.313 5 3 0.600

5-11 Aug. 2007 11 7 0.636 7 6 0.857

22-28 Jul. 2008 10 5 0.500 4 1 0.250

22-31 Aug. 2008 26 22 0.846 15 6 0.400

Mean 0.627 0.450
Off Nomaike 24 Jun. 2001 2 0 0.000 - - -
25-28 Jun. 2001 0 - - - - -

10 Aug. 2001 7 3 0.429 3 2 0.667

11-15 Aug. 2001 13 8 0.615 8 5 0.625

4-12 Aug. 2002 17 13 0.765 9 4 0.444

18-23 Aug. 2003 23 13 0.565 11 3 0.273

4-9 Aug. 2004 26 23 0.885 16 6 0.375

9-13 Aug. 2005 32 26 0.813 12 3 0.250

Mean 0.582 0.439

*Includes duplicated sightings of same individuals.
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Table.3-5. Number of Bryde’s whales* photo-identified in Tosa Bay and off Nomaike.

Number of identified animals Cumulative number of
Area Year  Newly identified Re-sighted Total identified animals
Tosa Bay 1989 1 - 1 1
1990 0 0 0 1
1991 0 1 1 1
1992 1 1 2 2
1993 7 2 9 9
1994 2 7 9 11
1995 2 6 8 13
1996 6 13 19 19
1997 3 13 16 22
1998 0 9 9 22
1999 3 16 19 25
2000 0 15 15 25
2001 0 17 17 25
2002 0 S 5 25
2003 0 2 2 25
2004 5 8 13 30
2005 1 6 7 31
2006 2 7 9 33
2007 2 6 8 35
2008 0 8 8 35
Total 35 142 177 -
Off Nomaike 1998 2 - 2 2
1999 8 1 9 10
2000 3 4 7 13
2001 3 3 6 16
2002 1 3 4 17
2003 2 2 4 19
2004 0 6 6 19
2005 0 3 3 19
Total 19 22 41 -

*Includes only animals identified by the effective keys.
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Table.3-6. Sighting intervals of Bryde’s whales* photo-identified in Tosa Bay and off Nomaike.

Tosa Bay Off Nomaike
Survey period 1989-2008 1998-2005
(20 years) (8 years)
No. of identified whales* 35 19
Interval between first identified year Max. 16 years 8 years
and last re-sighting year Min. 1 years 1 years
Mean 6.51 years 2.36 years
Successive years of re-sigthings Max. 10 years 4 years
Min. 1 years 1 years
Mean 3.54 years 1.74 years
No. of years, same animals sighted Max. 11 4
Min. 1 1
Mean 5.03 2.16

*Includes only animals identified by the effective keys.
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Table.3-7. Inter-annual re-sighting rate of Bryde’s whales* in Tosa Bay and off Nomaike

Identified Re-sighed Inter-annual
Area Year in the year in the next year re-sighting rate
Tosa Bay 1989 1 0 0.00
1990 0 0 0.00
1991 1 1 1.00
1992 2 2 1.00
1993 9 7 0.78
1994 9 5 0.56
1995 8 8 1.00
1996 19 13 0.68
1997 16 8 0.50
1998 9 9 1.00
1999 19 15 0.79
2000 15 14 0.93
2001 17 5 0.29
2002 5 2 0.40
2003 2 2 1.00
2004 13 4 0.31
2005 7 4 0.57
2006 9 3 0.33
2007 8 4 0.50
2008 8 - -
Mean 061 ...
Off Nomaike 1998 2 1 0.50
1999 9 3 0.33
2000 ] 2 0.29
2001 6 3 0.50
2002 4 1 0.25
2003 4 3 0.75
2004 6 1 0.17
2005 3 - -
Mean 0.40

*Includes only animals identified by the effective keys.
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Table.3-8. Occurrence of female Bryde’s whales based on the caw-calf pairs information in Tosa

Bay and off Nomaike. C: a calf present; S: female was sighted but a calf was not observed.

Year

Area ID No. 89 90 91 92 93 94 95 96 97 98 99 00 Ol 02 03 04 05 06 07 08

Tosa Bay TB-01 C - 8§ 8§ 8§ C S C C - - -« < o - L a4 ..
TB-07 - - - - S - - S 8 8§ S 8 C - - = = e
TB-08 - - - - S - S S - S - cC C S§ S - C - S
TB-10 - - - - - C S S$ S - 8§ C C - - 8 -4 4 . .
TB-16 - - - - - - C 8§ S - C C - - a4
TB-18 s a2 = = = C S - - - - .. e
TB-24 - - - - S § C 8 - S S s C - - - - - - -
TB-35 - = = 4 - - & . = = 8B €& s - - 8 - - -
TB-37 - - - - <« < < . <4 . 8 C C S S S S8 - s -
TB-42 - - - - - - - - - - S s C - - - - - - -
TB-47 e T o
TB-48 Y o - T o

Off Nomaike KNR-13 - S S o - . C -
KNR-23 - - - S C - - -
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Table.3-9. Occurrence of the feeding behaviors of Bryde’s whales observed during the photo-1D

surveys in summer season (July to September) in Tosa Bay and off Nomaike.

No. of days feeding behavior observed

Observation rate

No. of days No. of days Lunge Bubble net

Area Year surveyed Bryde's sighted (a) feeding (b) feeding (c ) b/a c/a (borc)a

Tosa Bay 2001 12 12 1 3 0.083 0250 0333
2002 6 6 | 1 0.167 0.167 0.333
2003 ] 2 1 0 0.500 0.000 0.500
2004 11 11 11 2 1.000  0.182 1.000
2005 9 9 7 2 0.778 0.222 0.889
2006 10 10 2 1 0.200 0.100 0.300
2007 10 9 1 2 0.111 0.222 0.333
2008 12 10 3 2 0.300 0.200  0.400
Total 75 69 27 13 0.391 0.188 0.522

Off Nomaike 2001 5 4 2 1 0.500  0.250  0.750
2002 5 3 1 0 0.333 0.000 0.333
2003 6 6 4 0 0.667 0.000 0.667
2004 6 5 3 0 0.600  0.000 0.600
2005 5 5 4 1 0.800 0.200 0.800
Total 27 23 14 2 0.609 0.087 0.652
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Fig.3-1. Cruise tracks and sighting positions of Bryde’s whales made by the photo-ID surveys in the

Tosa Bay in July, 2001-2008.
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Fig.3-2. Cruise tracks and sighting positions of Bryde’s whales made by the photo-ID surveys in the

Tosa Bay in August, 2002-2008.

87



11520 Sept. 2001 123 Sept.-1 Oct

Usa

33 00 33700

Cape of Ashizurt Cape of Ashimmi ==
T - 200 | S 500m

Latitude

6-16 Oct. 2000

_|7-17 Nov. 2003

33 00 33700

Cape of Ashizurt

Cape of Ashimun *
| 2008 | | | 200 )| |
133° 00" 133730 133" 00" 133" 30°

Longitude

Fig.3-3. Cruise tracks and sighting positions of Bryde’s whales made by the photo-ID surveys in the

Tosa Bay in September to November, 2000-2003.
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Fig.3-4. All cruise tracks (upper) and sighting positions of Bryde’s whales (lower) made by the

photo-1D surveys conducted in the Tosa bay in 2000 to 2008.
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Fig.3-5. Cruise tracks and sighting positions of Bryde’s whales made by the photo-ID surveys in the

coastal waters off Nomaike, southwest coast of Kyushu, in August, 2002-2005.
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Fig.3-6. All cruise tracks (upper) and sighting positions of Bryde’s whales (lower) in the coastal
waters off Nomaike, southwest coast of Kyushu, from all sighting surveys conduced in 1998

to 2005.
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Fig.3-7. Examples of effective keys used in photo-identification of Bryde’s whales.
A: nick on dorsal fin (Individual 1D No.:TB-35), B: remarkable body scars presumably by the
propeller strikes (TB-44), C: positions of many oval scarring on body surface by cookie-cutter

sharks (TB-45).
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Fig.3-8. Photographs of same whale taken in Tosa Bay (ID No.: TB-03). A: October 21, 1996,

B: October 14, 2000, C: August 24, 2002, D: July 27, 2006.
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July 24, 2001 (TB-22) August 20, 2004 (TB-22)

July 26, 2006 (TB-47) August 5, 2007 (TB-47)

Fig.3-9. Instance of the newly added identification key (nicks on dorsal fin) of Bryde’s whales in

Tosa Bay during the periods from 1989 to 2008.
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A

July 23, 2004 August 20, 2004

Fig.3-10. Examples of the change in diatom on the body surface of Bryde’s whales within the

same year in Tosa Bay.

95



40

35

30

25

20

15

Cumulative number of 1dentified animals

10

0

ST N e I o B A
\Q}% \f?} \'3?} \':?} \‘3?}

S &b
\C?} "'wd:l "'59 "'wd} "'w@
Tear
Fig.3-11. Cumulative number of photo-identified Bryde’s whales in Tosa Bay and off

Nomaike, 1989-2008. Closed circles: Tosa Bay; Open circles: off Nomaike. Animals

identified by insufficient keys were excluded.
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IDNo. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. IDNo. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov.
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T oy e
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TR-15 TB-44 S S
TB-16

e
e

TB-46 —_— —_—
TB_ls .............................................. I B“‘? o

TB-22
A — TB-53
TB23

Fig.3-12. Seasonal occurrence of photo-identified Bryde’s whales in Tosa Bay. The horizontal line in
each column indicates the month when the whale was taken by photographs. The parallel lines
mean the same months in the different years, and the successive straight lines means the

successive month within the year. *: Animals identified by insufficient keys for long term.
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ID No. Mar. Apr. May Jun. Jul. Aug. Sept. Oct.
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Fig.3-13. Seasonal occurrence of photo-identified Bryde’s whales off Nomaike. The horizontal line
in each column indicates the month when the whale was taken by photographs. The parallel lines
mean the same months in the different years, and the successive straight lines means the

successive month within the year. *: Animals identified by insufficient keys for long term.
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Tosa Bay

Off Nomaike

TB-53, 22 8ptember 2004 KNR-16, 9 August 2004

Fig.3-14. Photographs of the re-sightings of three Bryde’s whales between Tosa Bay (left side)

and off Nomaike (right side). Individuals ID: AA’: TB-17/KNR-22, BB":TB-19/KNR-26,
CC’: TB-53/KNR-16.
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Fig.3-15. Sighting date and movements of Bryde’s whales re-sighted between Tosa Bay and off

Nomaike. Closed circles: sighted in Tosa Bay; Open circles: sighted off Nomaike.
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Fig.3-16. Lunge feeding behavior of Bryde’s whale observed during the photo-1D survey in July

2004 in Tosa Bay.
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Fig.3-17. Bubble net made by Bryde’s whale observed during the photo-ID survey in July 2005

in Tosa Bay.
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Table 4-1. Results of the firing of the satellite tags for Bryde’s whales in Tosa bay and off Nomaike, during the period from 2004 to 2008.

Time for chasing Firing Transmitter
Area Date Time ArgosID  Schoolsize  Sea state® (mimite) distance {m) Verdicts attached
Tosa bay 18 Tul 2004 12:31 49433 1 3 il 10 Hir Lost
20 Jul 2004 14:38 49432 l 3 17 6 Hit Fix
16 Jul 2003 14:40 57022 2 2 3 5 Hit Fix
16 Jul 2005 14:56 57023 2 2 16 % Hit Fix
20 Jul. 2003 16:02 - 2 2 [ 8 Ricochet Rewrve
20 Jul 2003 16220 57021 2 2 10 6 Hit Fix
24 Ful 2006 13:34 64634 1 3 18 5 Hit Fix
24 Jul 2006 15:57 64635 l 2 23 5 Hit Fix
25 Aug 2006 1203 64636 2 2 14 5 Hir Fix
11 Aug. 2007 1240 - 1 3 62 5 Miss Retrive
11 Aug 2007 1621 64637 1 2 il 5 Hit Fix
___________________________ MAug 2005 118 6463 L 03 0§ 6 W Fx
Off Nomaike 10 Aug 2005 926 - 1 2 5 7 Miss Retrive
10 Aug. 2003 11:17 - l 2 56 7 Miss Retrive
10 Ang. 2005 13:36 - 1 2 5 10 Miss Retrive
11 Ang. 2003 2:29 37026 l 1 11 7 Hit Fix
13 Aug. 20035 10:28 - 2 2 3 9 Miss Retrive
13 Aug. 2003 11:18 - 2 2 53 9 Miss Retrive
13 Aug 2005 1144 - 2 3 79 7 Miss Retrve
13 Aung. 2003 12:53 37025 1 3 4] T Hit Fix

* Beaufort scale
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Table 4-2. The electric wave receptions and tracking results of the satellite tagged Bryde’s whales in Tosa Bay and off Nomaike,

during the period from 2004 to 2008.

Reception  Tracking period No. of No. of positions

Area Date Argos ID Photo-ID  period (days) {days) receptions estimated
Tosa bay 18 Jul 2004 49483 - 0 0 0 0
20 Jul. 2004 49482 - - 4 10 -
16 Jul 2005 57022 TB-49 34 30 8l 1
16 Jul. 20035 57023 - o 0 0 o
20 Jul 20035 57021 TB-23 5 0 37 0
24 Jul. 2006 64634 - 4 4 17 3
24 Jul 2006 64635 - 7 0 2 0
25 Aug. 2006 54636 TB-08 l 0 6 a
11 Ang. 2007 640637 - 15 13 41 5
. BlAUZ 008 64630 e 2 O s
Off Nomaike 11 Aung 2005 57026 ENR-03 4 2 10 1
13 Aug. 2005 57025 - 40 40 191 18
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Fig. 4-1. Type 1 satellite tagging system implemented in the preliminary survey for Bryde’s whales
in Tosa bay in 2003. A: Argos transmitter; B: Tagging dart; C: Tagging dart attached on the

hand hapoon.

Fig. 4-2. Type 2 satellite tagging system implemented in the preliminary survey for Bryde’s whales
in Tosa bay in 2003. A: Argos transmitter; B: Tagging dart; C: Tagging dart attached on the

hand harpoon.
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Fig. 4-3. Air gun used for attachment of the satellite tags in 2004 to 2008.
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SPOFMITIIFETIsMiITSaferew

Fig. 4-4. Darts used in the tagging experiment with an air gun in 2004. Upper photograph indicates

dummy tag and a retrievable float. Lower photograph indicates tag with the float at firing.
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Fig. 4-5. Results of the tagging experiment for carcass of Bird’s beaked whale in 2004. Left
photograph indicates antenna of the dummy tag exposed on the body surface. Right

photograph indicates dummy tag buried in the blubber tissue.

Fig. 4-6. The satellite tag used for Bryde’s whales in 2004 to 2008. Upper photograph indicates
Argos transmitter with dart and stopper. Lower photograph indicates the tag with a retrievable

float.
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Fig. 4-7. Satellite based movements of Bryde’s whale tagged on 20 July 2004 in Tosa bay and

tracked until 23 July 2004.
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Fig. 4-8. Relationship between the sighting positions (open circles) and the satellite based

positions (closed circles) of Bryde’s whale tagged on 20 July 2004. In Tosa bay. Closed

lines indicate cruise tracks of the research vessel during the chasing for tagged whale.

Dotted lines indicate the estimated moving route of the whale.
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23 Lly 2004 23 July 2004

Fig. 4-9. Condition of satellite tag attached on a Bryde’s whale (Argos ID: 49482) in Tosa bay

during the period from 20 to 23 July 2004.
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Argos ID: 57021 (TB-23)

Argos D: 57®@6 KNR-03)

Fig. 4-10. Condition of satellite tags attached on Bryde’s whales in Tosa bay and off Nomaike in
2005. A: Tosa bay on 16 July 2005 (Argos ID: 57022); B: Tosa bay on 16 July 2005 (Argos

ID : 57023); C: Tosa bay on 20 July 2005 (Argos ID: 57021); D: Off Nomaike on 11 August
2005 (Argos ID: 57026).
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Fig. 4-11. Number of electric wave receptions by the Argos satellite and days from the tags

attachment on Bryde’s whales in Tosa bay and off Nomaike in 2005. Open bar: Location was

obtained; Closed bar: Only reception.

L

16 July 2005 20 July 2005
Fig. 4-12. Elimination of the tag on a Bryde’s whale (Argos ID: 57023) in Tosa bay. Arrows
indicate tagging site of the whale. Left photograph: The tag was attached; Right photograph:

The tag was fallen out.
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Fig. 4-13. Temporal frequency distribution of the number of electric wave receptions by the Argos

satellite in 2005 tagging survey for Bryde’s whales in Tosa bay and off Nomaike.
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Fig. 4-14. Frequency distribution of the time interval between the electric wave receptions in 2005

tagging survey for Bryde’s whales in Tosa bay and off Nomaike.
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Short dive (repeated several times)

Long dive (once after short dives)

Fig. 4-15. Schematic diagram showing the swimming behavior of Bryde’s whales in Tosa bay and

off Nomaike.
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Fig. 4-16. Satellite based movements of Bryde’s whales tagged in 2005 in Tosa bay (Argos ID:

57022) and off Nomaike (Argos ID: 57025, 57026). Open circles: Positions at the tag

attachment; closed circle: Positions estimated by the Argos satellite.
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Fig. 4-17. Condition of satellite tags attached on Bryde’s whales in Tosa bay in 2006 to 2008. A: 24
July 2006 (Argos ID: 64634); B: 24 July 2006 (Argos ID: 64635); C, D: 25 August 2006
(Argos ID: 64636); E: 11 August 2007 (Argos ID: 64637); F: 31 August 2008 (Argos ID:

64639).
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Fig. 4-18. Number of electric wave receptions by the Argos satellite and days from the tags
attachment on Bryde’s whales in Tosa bay in 2006 to 2008. Open bar: Location was obtained;

Closed bar: Only reception.
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Fig. 4-19. Satellite based movements of Bryde’s whales tagged in 2006 (Argos ID: 63634), 2007

(Argos ID: 64637) and 2008 (Argos ID: 64639) in Tosa bay. Open circles: Positions at the tag

attachment; closed circle: Positions estimated by the Argos satellite.
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Fig. 4-20. Re-sightings of tagged Bryde’s whales in Tosa bay. White circles indicate the tagging site
of the whales. A: Tagged on 20 July 2005, and re-sighted on 22 August 2006 (TB-23; Argos ID:

57021); B: Tagged on 16 July 2005, and re-sighted on 27 July 2008 (TB-49; Argos ID: 57022).
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Fig. 4-21. Tracking results of the satellite tagged Bryde’s whales in Tosa bay (5 animals) and off

Nomaike (2 animals) during the periods from 2004 to 2008.
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Table 5-1. Comparison of characteristics between stocks or forms of Bryde’s whales in the southwest

coast off Japan and west coast of South Arfrica.

Southwest coast off JTapan

West coast of South Africa (Best, 1977)

20 . Western North Pacific
Characteristics East China Sea stock S A ac Inshore form Offshore form
stock
. . 2 ffsh f the Kuroshi
Distributin < 15 miles off the coast = Megm;t i < 20 miles off the coast =50 miles off the coast
Migration parily resident seasonaly migrate resident seasonaly migrate
Body length 0.6-1 2m smaller = larger 0.3-0.9m smaller larger
Baleen shape narrow > broad OATTowW broad
s Sardines, anchovies, " hovies™ Sardines, anchovies, Euphausiids, mvtophids,
0 * = - - J=
mackerels, Eupausiids s Enpausnds, anchovies maashankers Lestidium
very few oval scars- numerous oval scars- no
External appearance - - several with scrapes under scrapes under tail
tail
Longer, Aununn (Oct.) to Principally autum (Mar. t
Breeding season = g ; = Unresticted e Ko R
spring (Mar.) ~ May)
Onvulation rate - 046" 235 0.42
Birth rate 047t - - -

*1: Tosa bay m this study
*2: East China Sea stock by Ohsumi, 1980

*3: East China Sea stock by Kawamura and Satake, 1976

*4: East China Sea stock by Nemoto, 1359

*5: Western North Pacific stock by Tamura and Fujise, 2002

*6: Western North Pacific stock by Ohsund 1977
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Table 5-2. Results of the Jolly-Seber method applied to the photo-1D data (the occurrence data of the

animals identified by the sufficient keys, see Table 3-1) of Bryde’s whales in Tosa Bay,

1991-2008.

Year [:f) o, m; ay 5 1 a4 m;. "M -1 ‘N -1 "q}-l ‘B i
1991 3 - - i - 6 - -

1992 2 1 05000 1 5 9 1.6 31 23445 1551
1993 9 2 02222 7 12 51 36 16.4 22487 18.5%
1994 9 7 07778 2 36 9 194 250 2.0452 30.68
1995 g 6 0.7500 2 59 5 296 325 0.9505 0.36
1996 9 13 0.6842 6 51 i 243 356 35625 69.67
1997 16 13 0.8125 3 65 4 618 76.0 = e
1998 9 ] 1.0000 0 60 0 - = = )
1999 i 16 0.8421 3 44 16 24.3 288 = =
2000 15 15 1.0000 0 45 ] - - - -
2001 7 17 1.0000 0 28 0 E = = e
2002 3 ] 1.0000 0 23 ] - = = =)
2003 2 2 1.0000 0 21 0 - - - -
2004 13 8 0.6154 3 13 7 173 281 0.9100 -6.91
2005 7 6 0.8571 L 4 2 13.0 152 1.6250 1107
2006 9 7 07778 2 9 3 13.0 16.7 1.5000 9.52
2007 g 6 0.7500 2 & 2 12.0 16.0 = =
2008 g 8 1.0000 0 - - - - - -

1; - No. of identified whales in vear i; m ; No. of re-sighted whales in vear 1; “a; re-sighting rate in vear i;

S i Newly identified whales i vear 1; a 1.: No. of total re-sightings identified before vear i, m .- No of total re-sightings identified in vear 1;

My Si3y.mummy "N - Estimated abundance ("M ya ) @ Survival rate ("M /("M -m;— 50
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Fig. 5-1. Distribution of stocks and migratory routes of Bryde’s whales in the coastal waters off

southwest Japan, deduced from the results of sighting, photo-identification, and satellite

tracking surveys.
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