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Ecological basis for larval monitoring and subsequent recruitment of Ezo-abalone

Haliotis discus hannai in and around Sameno-ura Bay

Ryo SASAKI

Abstract : Time series of plankton sample, sea water temperature and wave action have been monitored to obtain
ecological basis for larval recruitment processes of Ezo-abalone Haliotis discus hannai in and around Sameno-ura
Bay during spawning seasons of 1998-2000. Main topics derived from yearly field case studies are summarized as
follows. Same as described in former observations, larval abundance of Haliotis discus hannai and allied species
(e.g. Tegula spp., Septifer virgatus and Strongylocentrotus spp.) were closely coincident with wave action caused
by the swell such as typhoon during spawning season, however, another type of spawning which was presumably
related to sudden rapid current was monitored by shell-collector samples under calm weathers at the end of August
1998, Retention of larval distribution limited within 50m to 150m distance from the shore was concentrated after
minor storm passing at the middle of August 1999, which belongs to type II spawning with characteristic of local
dispersal. On 21 September 2000, three days after the typhoon, highest density (69 + 37 larvae m Y of larval
distribution was found within 1km distance from the shore, which spawning was presumably induced by moderate
wave action with longer time cycles. In addition to the larval monitoring, spatial correlations between larval
distribution and settlement were investigated to delineate subsequent recruitment processes related with juvenile

abalone under crustose coralline habitat in and around the bay.
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Fig.2 Time series of sea water temperature, mean daily significant wave heights, larval abundance(mean numbers
haul ") of Haliotis discus hannai, Tegula spp., Septifer virgatus and Sirongylocentrotus spp. Abundance of
settled spats of Haliotis discus hannai and Tegula spp. at each set intervals on shell-collector (lower right).
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Fig.6 Horizontal distribution of larvae of Haliotis discus hannai and Tegula spp. collected near Site 2 at 21 August 2000



OB BT BT T iR g - F RO BB & AR 31

ETHEHOMELAFEREEZ SN LWL TIEE
W, LarL, MIREAYICRE S L1 knlh Lol Az & 4
¢ B E RIS EH OLE mEEF AN S S V2D T
b

T—ZA6 I BRENEICBITANEDERGF Y- ELT
20024E101 6 B OB 7 50kn (27 & 5 KL D
PR 1 kn¥ TOATES A & W E 54 O BH % Fig. 8 1
RY . EIEAEE21ES S EGEEAILELI0OH 28 1
(ZEFiEE639em (B A1, 158cm) (A L2, #Hp
HBE0D T 7 CHEIBIEN TEEmIz 4w
R (0.89 1. 0ME A,/ m') T - 72A R E300m #E FH 7

Distance from shore(m)

Distance from shore(m)

100 Haliotis discus hannai
W =,
g 75 | § B
i "
: 50 ‘e -m
< 25
1]
150 ° Tegula spp.
o s
© 100
3 L 3
5 @
2 s0 ™ .
< ... 9 -.. e .
et
0 i "
15000 Septifer virgatus
& o0 y SR koo A-..
3 A A
g m A
i 5 A A F A
50 150 250 350 500 750 1000

Distance from shore(m)
Fig.7 Horizontal and vertical distribution of larvae of

Haliotis discus hannai, Tegula spp., Septifer
wvirgatus collected near Site 2 at 21 September 2000

(2534 LCwaEmAR e,

Tegula spp. NAEET7EHEL VL CHBML (9.74
+16. 4584 m) % @ 537 FH L BE A 300m & 1 R
ENTwi, A73% XA ra b4 hEidehsS¥Elc
1,67242,586f Mk, /M L EHICERTH Y, FO54E
Tegula spp. [FIRRIZEICHER L 720H38 — 2 A5
PSR DIz, TG R & O AR £ Y R
TEWE L fEACE AN S W L S TR O
BERC & DGRBS L, — R T IEgha B hsng
FLTEEANE LS LR S,

1000
800 [
4
E 600
2
Q
o*=
w
E 400
Q
Q
£
3
2
o 200
o] L 5
Haliotis discus hannai Tegula spp.
3
> - Haliotis discus hannai
i S
3 3
<1 y
| ‘|, S
3 =3 ‘W
0 'S '..,' a2 _
40
10 ..'.’ T Tegula spp.
0l e
< 0
10 ‘..
0 ‘...—l—.—l—‘—b-u.—.l.l.._l
6000
- Septifer virgatus
3 4000 E
§ & 4
c \‘
g 2000 "

N R U

50 150 250 360 450 550 650 750 1000

o

Distance from shore (m)

Fig.8 Horizontal and vertical distribution of larvae of

Haliotis discus hannai, Tegula spp., Septifer
virgatus collected at 6 October 2002



32 fea K

m#EEH O THEA60~80m (K4 ~5m), St.3ITILFH
L s EEOME O R T FE T2 5B E0m

(KE1~5m) TTENEFNECHALL

Tequla spp. (IMHE L LY T T EDOEKRME LD
RREMIIELLGHL, TV TTEDEELIEIRLLEF
WS ORERITES RS E N, TR DD, Tegula spp.
OEESAIIFRBIIEFTT LI L0 T T EIZHE
L0 EEICERENIEEFEVEZEL LN,

WA AFEIT1998E D 9 H16H AEGEEEZD 9 A 18
B~21HICBHER LD, FELEOHMIIHRES
NTEHENTAFATH o7z, COFRIIMIERBATHE
HEE6T9%cn (BAKEEL 004cn) Thh, HELV+HTE
f2id e, SRR TV AEED S B, Bl IE, St.2
T2 9 AI9H O ghESMILHENICE  SEEMA K 2
St.2 Haliotis discus hannal — j -7 39 A20R BEOAE3 mlEa Ty 77 ¥
13388 b e o 7235, Tegula spp. 1378(E A, L4

10 § § § S v 3(iZ,ZGOfEﬁ-(/m’é:fqlmiHCJ:l:’%‘TEn‘ﬁ%&ﬂ!ﬁ
N RN

4 FEshE EBEMIFOSTEBENERS

BIEELZ10~10'm A 7 — VORERBRIZBT S
L B L OHFERFOSA /Y — I TUTO
B R TR,

—2Z7 19984 9 A228 (st.3), F29H (st.2, 3),
19994 9 A28H (St.2, 3) B HFEMFOHMIRG
FRE LD, SAENOBREIREDP OANENENE
PTHOTHETLIC—REEHLLTRLAL (Fig. 9).
Er, AlZ7 7 AES (Algae zone), CIldEEH > T
T {8 5B (Coralline zone), BIXA &5 C ORI

(Boundary zone) & LTHIEB L UTHE D7 4 =)V
ZN L7

LVT T EAEEREFIE St2TIRAE L s EREL30

o]
(=]
=1
(]
=
a - - .
é s Haliotis discus hannai
c
S sof
F
=
N A R R A PR
0 20 40 60 80 100 120
Distance (m)
0 0 Haliotis discus hannai
30 p
g B
3 Wy
4 15§ = m..--E
6 ‘,.."-
8 0 -.-—‘—- =
130 ...
g s ®, Tegula spp.
fal o
2 '_. [
L‘ ®....9...@- @
o 4, —_—
5
5 L A, Septifer virgatus
= R SR A
=] %
2 7000 A @
- TA-.
< ) FRSET
0 b—a
20 40 60 80 100 120 150 200 250 300
0 o v T
E
0 S 10
2 A 3
4 |- B C i M ssn e s e
6 - Depth(m) - - Fig. 10 Vertical distribution of larval density of Haliotis

discus hannai, Tegula spp, Septifer virgatus in
numbers/m at 22 September and settled spat's
density of Haliotis discus hannai in numbers/m’ at
29 September and 2 October 2000 along a transect
normal to the coast in Site 2, with depth profile and

zones as in Figure 9.

ig.9 Vertical distribution of settled spat's density of
Haliotis discus hannai and Tegula spp. in numbers/
mi along a transect normal to the coast in Site 2 and 3,
with depth profile of the bottom and horizontal extent
of Zones A, B and C.

F



BOHERILIZBY LT 7 EIREN A - E A O W B & 54 B Rk 33

EAVROONT, FRICSL3ITHMHEITIRT 7 EDLE
A3 ~ 4K niFR b LA, Tegula spp. 134 @ )

(2% 3AfERR /M ASHRIR L 72,

FHEE & B ERET L OSABOEAIZZ O St.2,
StITIIBBEMED T — ¥ Hib 7  RHHETH B 45, #
NENHEICL ) Y- 2 i@ ﬁﬁf%%®®F#6@
DA EMEH O BT HBIRY 2 BCH) % R 31 M A5
nr’z,

—28 120009 9 H22H St2IC B LR £ £
9 H29H, 10A2HIZRELAY > TEERICBITA%E
EHEF O 5A OFELIRAEE Fig. 101277 L 720 St.2l2BiT
5T T EiREN A BB IR L /-8R EE300m
T TOMICHA L, FFICHEE100m 4T 1224184/ m O &
BEETH 12 FOMDEYAIZ 2T Tegula spp. &
L18fEfE, /i, 24 T4 % 4 » 3138, 400K,/ mi' k12 BE
Om AT TH ) FAFEHEIZ L 7T I <P R EED
WWECHBLI-EEVE, —EOMBICSHRLTWAE
mAERS bz,

=
S

Haliotis discus hannai

Abundance
2

0 20 50 80 110 140 170 200 Sandy bottom

Distance (m)

80 .
Haliotis discus hannai oA
m (]
40 p :." \...
.-‘..
il meme®
400 p '
g Tegula spp. .
= 200 @ -
: o ..
é —.—I—._‘_._h.-"' @
NI Septifer virgatus .‘,.---A---._A“.-‘
| & A
e 25 . A

Distance(m)

Fig.11 Vertical distribution of larval density of Haliotis
discus hannai, Tegula spp, Septifer virgatus in
numbers/m’ at 22 September and settled spat's
density of Haliotis discus hannai in numbers/m’ at 5
October 2000 along a transect normal to the coast in
Site 1, with depth profile and zones as in Figure 9.

—7, —EOHMMBETRELLRKAEAICBIT25
JEREF O 3 A I3 FRA L 7- B R BERE 130m SRR N Tl h
GANHIET S & 9 ICHERAOm TS 5380 5 Wb
P80 fHiE (KRS m) Tl48MEHE,/ mf Dk & EEHSZR
O HNTz, FRRICFER L 7219984, 19994E O FIE TR
L7z Fig. 9 iCB VT HFE60~80m (KiE4~5m) 2
FrTEEAEFERFOL -2 PHRINTEY, Y4
M TIIEE—F LTI OKERISHIK Y — » MK &
MbZENBLPIZE o7,

=29 200069 H228 St.1ic I Lzl E &
I0AS HICRE L2 » TEERICBIT A EERFO S
MOESIRES Fig 1o R L7,

StUZBITAH YT T LD B3 85 P E150m
25300m T TORMICE <ML, FICHERE200m T i
OE . MOBREEETH > 72, MOHEIZDVTIE
Tegula spp. (T HEE180m T296ME k. nf, &L FHF 4 > o
(XEEE150m A3 T6, S00ME & nidh ) =7 7 BT~
PREFVICECEBR LA, &8, St.1TI9984 9 A20
HIZERLTZ7 7 F REBETLZOSLINED

AN Otz S /-5 EIC% {, —7F Tegula spp., &
THEA Y 2ERR RIS EBE S EIFRIC RS 5
iz,

—F, —EOHEMMRCIREL-RAERICBIT LA
FEREAF O A0 13 FHFE L 7B R BERE200m SEBH P Cla 54
FANAIET 5 & 9 B FE100m D & 5 5 G o,
BER200mATE (KB 7 m) TL02EE/m ofk S5
ROLNTz, &b, TOMMIBER L0 ERE
FELE2Po7,

Lk, St.1, St24\ BB EDSAILFED b —E M
BENALE ISR S I, FEDEOFEMEBIZEBEDY
YIEERILEFEERELCFENERL L TOESIISA
72o BIEI9974E CRIBRICER L /22 7 7 BB IO
ERE,LFEMEBEO Y — 713 St.ITIEEA150m ~200
m (KES5~7m), St2TIEIEREA0M ~60m (AE3 ~
5m) @O LN, SRI2000ED T — % TIIF—FiE
TIEBEF200m e (K 7m), ¥ %5~ TIZEEAS80m
(KEE S m) FUIZFRO B, il 7 b L7zas
HE— e LTIEBERICEN SRS,

Ltﬁof,ﬁﬁ@&wﬁﬁﬁaf—yﬁﬁﬂéh%

Wot s U THEERES M2 EOEWE, W, whi
&%ﬂ%fﬁﬁ% %ﬁ#f&f%&%&%ﬂ? ol 2
X, Sho 3MAICBIT 2B ERTFOIAALE % it
2L, SHED SLITIEIME, B0 St2TIIMLI IR
fll, 25I1ZEAOSL3TIE L Y BT E 5 2 4 AH50H



34 ek AR

LT, FHETEIFNFNREAFOVTHEEIZLD
FE A OB EEAERSH D NSNS,

St.1~ St3DHMGEt0ERITERNICITBESARS
FRE~OBIRUES VT 2 b B KRR E A2 D OHEE
TH, O LIFEDEO#E, BREEHFLELTHE
EMEOEVELLZLLTWDEEZLNLD, 5T,
NG 3IMEICBIARENEE T IEERFELR
Y AL, WSO BVWAED SL1 Tk A dEEE b

y = 2.8805x + 16.898 ®
2
R*=0.502

300

N
(=3
(=]

Treula spp

0 20 40 60 80
Haliotis discus hannai

Fig.12 Plot of density of Haliotis larvae v. Tegula larvae
collected by plankton samples from Site 1 and 2 at 22
September 2000.

@
o

Abundance
+
=3

[
o

Abundance

5 Oct.
» 30 N 131
é " 780 i
é 10 p
[
S & & & & & &

Shell length ( £ m)

Fig. 13 Length-frequency distributions of settled spat's
density of Haliotis discus hannai on natural
boulders at successive time periods after settlement
on about 22 September 2000.

ZnIEhORLECHBEL, BODS2B L UERND
StACHEPVREICEL LT {ERPFEDEN L,

Wik L2 7T v 7 b ARERAICSVT20004 9 A22
HStlB X9 BRAS2ICHE LAYV TIEL
Tegula spp. FENEO G EII—EOHEIEDL LN
72 (Fig.12), & o T, ENZE4HEZEBLEKRE L E
TLTwA L EbhsAs, MEEE UK IZaHAL T
LIEMAEVEEZ bND, MEOEESHFFEIRR
B, BE~AO5HNY - HELNT S I L bR
EHDL NI T T ERENEOEE L ET AR
Tegula spp. FFEMNERE N LIEEE I L LHE SN
5,

EEMATOBREMBIZ19994F 9 H27H B L 72 ARt
L7 & —7339+£23m, 1 H#%28H O E A A/ T382+
ATm%E O THREBEI43 m TR S5, 20004E9 A
12H g% 8 T22H B O & £ T (3 5 &£300+ 11um H54418
£, 9 H19H 3% {8 T25H [ D 5 # O 5% & 13447 £ 20um
PRI TH o2 b b, FREFOEFERHIZ O H22
HEitgshad, 20#%, EA~OFEHOTFHRER
9 H29H554um, 10H 2 B713um, 108 5 H780umT& Y, H
M F N FN39um, 53un, 22mTH Y, FHTHL
38um & % - 72 (Fig.13).

LEIAHAT, EERTHRIATI 9ATELLI0A LA
B RAERAETICOEORIERELELS
B KERTIFRESNDY, FNHOMNZHEE 3ImI L
DA D WTEET &, 19984 9 A29H 3. 3mm, 3. 8mm, 4. 5
mm, 5.6mm, 19994 9 A28H3.0mm, 3.4mm, 3.6mm, 3.8
mm, 4.1mm, 4.6mm, 5.1mm, 20004 9 H29H4.6mm, 4.8
mm, 108 2 H4.8mm, 5.2m , 108 5 H3.5mmTa#H b, =
5 W B 2 RRIREF O BRI A 5 8 A RiI-F o RHEAZE
EHOHERE L FOBROMANDECWELSD ) hhbhsd
5, INLEMAEINHOEE, RE, BIECETIAR
BZLLSHIERAEPLETH S,

SHADER
KEEFOELH I T 2 IZIXREICDL BN
LR OBIEERTS S ErNBEEE T IVAER
fgiEL 259, LiL, TTEEEOVHW S HFHER
T A2HRERINITOLEIAEDDHTELLY, B
BEHHO A =X L BET L L TUHEGLEOE
Br L TRESEOHRBEISERHETOSH I TRERE
B bh TV HESOL A FHHNAECERELT
WHBRBECHHY, S5, FHNEOEERZIIBITS
B, WEEL CHTFHOREFEB T VAL LRTr—AT



BOWBERBIZBT b7 7 CIFEL L - FIEAET O BB & 54 B 35

HEHE$ 5 2 L 10 & ) AR 5 A1 K200 B 2 BB
HEBOLPIZL, FRo SRS EFEEEICET 5
WErEmELLEZOND, INF TV TIEEHERE
MHEABFE & L CRESVRAG D S F A E T L LT
MACEL I TOREEFIZOWTHIBLTEH, 4
BELIHESLELEZ SNAMES TV DR
L7z

FRBEANE O HIRE

ERED T =5 1) ¥ FIERIE T DBOFHELD 4055
AT A LRI ERT L ETARTRTHY, S612%
BESNEOBFEBRICBI2 3 SFLMHEATTRBET S
YAITRFIZLEETCHDL, INFTEHEREL S
THEEINLERELE VS E L CIRETRE R RS
ZALCREINRMEAER S WA, 19936, 1998FE 8 H T
WOGERBEREFTRLAZLBY, SN LBREELT
ZHE T & LVEIRESRO b, Thbh, —E
A BESRRISL & SN KRE(LIZRS, iR % Sk
BOELOHRLE LTI S5, SEIIKRRHEER
DECEED L VR T CENGEO 6N, MEARY#E
EooHERN S N MRS N A RE SN T T ED
ORI ED L ) ICFE5 T 20, $Hi28 AEIIZE
HEREL LCERENMALEELEZOMAZ L5,
LHHEDIVEELEESY) Y IBLEEL D,
BEIO L AR S BRI EREBILECEED
FEONRBOEFK L LT, 2HoB8HRE L L<Zh
BASBMEREOLREI AV EEZOR, EIREROL
A Dk FE TAKHEIM A IRE S D 2 L h o BEEH
Ao I8 CRBUEREID - IR, T8 (B
B - KSR EREY) CTES &Y, MAEORERTIEAT L
ExoNb, b, TOREEISHERIVNEVWZ LR
LIFEENEDORNEE IS 2, T2 » /il
RANIRAET 2H SIS R LKA RS
Bhiid b,

SRLEENE D i

19994 8 H17H (Fig. 5) DDA 8% — > TRL
felBh, TVTIEBLUEFOHELT S Tegula
spp. ZHAEIZBER150m EAAR D T B o#EFIC RTE L
Twz, —7%, 2000%E 8 A21H (Fig. 6) oA FEO
EBDIERA00M T TSGRV — 2 DS
Mz, Bl L7z & B Y EINREL & 7 o - A FIEE 3 mb
L OF R BT E T 2 B, BB TITHMTH - 72,
Z DI kb REGRTE O SRR O Yk B P R S A a3 A 2%
F— 2 E T rEREKOBH LB LRI ThE 272012
MLBETIIARE  hotkEXLNE, SOOI

W8 6505 LB 0 ITREEN TS 22T ERe
BEHHLILhs, EHEZFY L FIZE HAEINHK
OB IITLFF O WHIBRRR D S {2 LBl H L,

LZAT, 200049 B (Fig. 7) OGN EREA
Sir o 7z 2 Eh bR A A0 & KEEOHEFFE
BIEIC R @l O EBbh, ikl B 0 BEL
Bz L2y — Il A FREEOHFRT— 5 THLED
ZLRETFLATWES, MLHAERSATHY, »ORE
9PH H[E L 9 A18AHITA TS - 72199748 £ 20004E D)4
w, BFErEETLEADEIIChD,

M L D AT OB AA Y ORIz E 1R %
B, 19974 9 H21H 1 St.1TI9M A/ ni, St.2T15H
k/m, [F22H St1TI4EE 1, St2T 2k nfT
B o7z, 20004E 9 A21H 1F St.20 LR TEHE T69+
3TEA ', [F22H St.1TUEME, nf, St2C25ME 4~
mTHH, 2000FEREDINEFAEREIL1997EME O 51558
JEr AT NG,

19974F St. 1D W » TE LG T L A F K O ER
HWEERX y =611e " % J v T20004E O 3 AT O 5%
WEAARET D L, St.2T13 7 HELBZ O R L2560 4
/i Zxf L4 R o EREIR 2020848,/ nf, FAEIC St.112Y
Tid®r % L 130 MFEE %O R EMEI220 M/ nd 1ok L4
(6] O SN 10208 4 nf & 7 - 7z,

L7chS=C, St.l, St.24bi e shE|h 5 S <
TH ZDHOFEHTOER R H 5 & 19974 &£ 20004
IZIFE AR UHEICIOR LA L AR EN S, WED
FENEBOETEFE L TOHE 1 ~ 2 A% SR
FOAKRE IS CIRENED TR E S ISHMERIC S
WIZEAERLTED, FEHL O BEE~OEIEETT
EERGEERE ORIV LRSI,

P E BEMFICE I3 NHBORS

VbW L BRIEELT i L I N B IEET Y TR
AU ONBEFREICE > TEDLDTHFENTH Y
BHEHEOHEIRIEEL TVWRHLEINY, 20X
RIGTOWEREOERICMT 5 A BAE LR EORT
EPREESNTWBY, LIAT, TV 77 ¥SEgE
DAERBIIRE Y~ TEBETHIUTE 2 TL —FRIZH
FTHOTIERL, 79 A% ERAEEREOBI TR
By b b Y TEHAOBITKES » FES 7 0
YhET L —ERESEOKEN ICEREIhSY, Fig.
9,10, NN TRLALBY, =TT E¥DEEMEIZNE
@ St.ITIERERE200m fH3E, #1110 St.2TI B E80m f+
I, ENO SU3TIEBERAOM AR D EEETH > B
FHEEOE — s HH Y, FHHEO R BT 55K

b5



36 v N

RFOSHIEFREFRT T X FTEBUIEE L T @R[
AEHLNLE, LaL, ThHFENEDERY — W
FOIIEERFORE S — & L GERMICEITT
PED, ThbhEQKEHIRBEMARICED =G L
HHEDOHPEVIHREIEDLDHTILL ZOROEFHD
W, REBREBELTELIIRT*ERIUERD D,
—fEE B E O SR E I REIEL L CERN
EBESGICL ) ZEMICREEIND LEZONLY, F
BENEDEET HHETESY  TEOREEE TR
MIBINT 5 2 L ERER, IS THEESI AT,
5%, LA L, BENNED LD ZREBEHFOKRLV
BIERE T CIREDESMEN L BEERS 2 L2 EL Y
CETERERROEMD DD H, ThOLFENEDE
FAREREN 12 X D FEBRORFE, HREL &—EDOMIAE
A L RFEOKET R RREIMIER LB S0, £
FNHNOEEEERIC BT 2042 HELELESL
PIZTRERETH D,
MAREROHZDEE
EEUEBHOMTHIIBILER, BFOHTHALHE
Bt TERE EREBURICKEOB L 25T 7 ARE
Bz 77 EOAFEREBE L THEIZE L THEEILE
HWLTWAEY, TREFNOBEOLERBERIZOEDME
MEHRLHEBREBICLVEEHIREVEEIONL,
FEESNE O S EHE T RN TR
ZHEHLNTWA LT AL, FOEKBLE % HHE THEE
DHELHEIFTOHROBREBODSZE M LRI RERE
BoZ kilhb, BIZET 7 A0BET S KEFIEH
EOBRVIHESLITIRIES ETRY, ZHEOCEKRVERA
St3ITRMEHMIHRVKEFTLLEE > TS, £15
BEEEOFTHICERESVICEETA L, £TERY
D IREEMBMOTATELT 7 A 2 FEEOEE -
EHCHETRIZLZOBBERY > TERIRKRRES
VO WA TIE & D EVIPEIKRT IR Y, RRE
EVOFVERRTIIAMEIZ L D FRVWERIKETET
BETAZEICRD, FRTLEEDEDEROEIT
BENTWAEEZOND, 36T, EEHOSHILEI
L, 77A%HLE L THBEEREOTRES
3BT ML TAEBORTETHRENY, £
DHFERSHTRBEESVOIS VBRI LERES D
REVEBOELTTREAMICAREILTS Z LHFEDH
NTwaY, DED L) ICHEEBRRICBIT A BRESR,
BISBEOVHEN L EEERT L L, HE~-BATO
HAREBOSEFFET A0 FEHESHEDIT
P, WHESWRET I AEE L L BT I

BoOBESRRSEEDHAOKE, BIHEIES L ZOBRD
BRZES 20T EELERCRL LESINDL, &
ey b T T Y, Strongylocentrotus spp. i EEAE
B OREOHTH HEEHYT » TEREERROMEL
BEer P T L2 EHRIIREVEER D,

Kbz, BARAETEREIHN W72 VIR
BT )1 iR ¥ R AR LN ZERRICEC BHLB L BT
T T, EWMBERROWMEICOVWTEELR THTT
77T B AR R R SR R T SE R K BB AR BR
SRS SOMEIZ, BEI OSH T 2T E 2
b LTV B FAL B A B R EEHIPE B F B EAERTF 28 B IZ L
OTRFHOELZELI T, &8, FMEAFTII>VTIE
2003410 A FEMERFCBVTHESNESETY
VERY YRV 2—LTHELZ,

Z M0

IVTICOBEEEBRRBIIETAY—A c AFT 14—
FLTHEOBEICBIT A FEYE, BREFOSHERE
REDYY) T LI, FEHEORBRSMIFEE L TR
EOHRIIA, BRLERTICH T 2EMNFEE (1998
48 HTA), BAE50~150m ELF L2 BT 5 g 415 (1999
£8AdE), BELZESLRVEHORRICEIOREE
REGEOBFEESM (2000£9 AvpE) LDy —
B LN, F7, BENELEREFOSHLED
BEEPONE~EBRILBIT2 LYV TIEREDR R EH
HEEECRE Lo LR IC oW TEE L.



10)
11)
12)

13)
14)

BOWBEREIIBITE 7T RN - FEHEAT O B E AR 37
X B

Shepherd, S. A, and Brown, L. D.(1993)What is an abalone stock : implications for the role of refugia in
conservation. Canadian Journal of Fisheries and Aquatic Sciences 50, 2001-2009

McShane, P. E. (1995) Recruitment variation in abalone : its importance to fisheries management. Marine and
Freshwater Research 46, 555-570

MOk - EY 8 (199) VT 7ERREROEZEZS. RILKIETE, 60, 2340

fEeRR (2001) =77 EOMAMIRIZMT 2 ERBFHIFE. THAENH, 1, 1-86

HEFRAK - H TREAE - ABFE— (2002) =/ 77 CIFESEORIBRE & FIKHEE. SHKENR, 2, 7-15
Bk - ¥Fh - A RIE (1964) W@ EI0 & RBE - TS O —F. BaKEE, 30 (10), 828-830
AHEER (1998) mREEERE. DFRREEORY, FHEITEE, €5, 7975 /A7 4, 333347

N - ABEET (1985) MBEESREES, 07 7 CORESHEOKE. BB KR 118, 1120

Ryo Sasaki and Shepherd, S. A.(2001) Ecology and post-settlement survival of the ezo abalone Haliotis discus
hannai, on Miyagi coasts, Japan. Journal of Shellfish Research, 20(2), 619-626

HHAHE (1978) sk s OB, WMo LBE L R, KESD ) — X223, EREMLEAR, 68-78

B (1997)  EEREEEOTRIIMT 2 A RAELF . Bk, 63 (3), 309-312

Shepherd, S. A., and Daume. S. (1996) Ecology and survival of juvenile abalone in a crustose coralline habitat in
South Australia. Watanabe, Y., Yamashita, Y. and Oozeki, Y. eds., Survival Strategy in early life stages of marine
resources. 297-313. Rotterdam, A. A. Balkema

FOME (199) R BIRR B 2 #HET iEREEO— KB, AKEE62 (5), 765-771

AEPRCE - R - FTPUEAKRES (1985) ERRWARIBROTROMICRIZTRBROEE. FOKA®, 72 (2),
85-97






