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Seasonal larval occurrence and spawning season of two
sea urchins, Strongylocentrotus intermedius and
S. nudus, in southern Hokkaido

Yukio AGATUMA, Tadahiko HAYASHI® and Masafumi UCHIDA*®
Hokkaido Central Fisheries Experimental Station
Yoichi, Hokkaido 046, Japan
*! Hokkaido Hakodate Fisheries Experimental Station
Hakodate, Hokkaido 042, Japan
*2Abashiri- seibu Fisheries Extension Office
Monbetsu, Hokkaido 094, Japan

Seasonal larval occurrence and spawning season of two species of sea urchins,
Strongylocentrotus intermedius and S. nudus, were investigated at five sites in southern
Hokkaido : Otobe on the Japan Sea coast, and Fukushima, Shiriuchi, Kamiiso, and Esan
on the coast of the Tsugaru Strait.

There were differences in the larval occurrence and spawning season of S. intermedius
among these sites. At Otobe and Fukushima, 4—armed echinopluteus larvae of S. intermedius
were most abundant in September—October, when the gonad index of this sea urchin decreased
sharply. At Esan, however, S. intermedius spawned twice a year, July and September—
November, and its larvae were most abundantly collected in these seasons. Although S,
intermedius spawned in September—October at Shiriuchi, its larval occurrence were highest
in this season and May—July. On the other hand, S. nudus spawned at all sites in Septem-
ber—October, when 1its larval occurrence peaked.

The abundance of larvae of two species was extremely smaller at the Tsugaru Strait

sites than at Otobe. S. nudus larvae were much more abundant than those of S.intermedius

WXES A 160 (19899 A 2 H2HED)
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at Otobe, Fukushima and Shiriuchi.

&

L ERBERNETHON TV A Y —BEOWREIX T V' /37 v = (Strongylocentrotus intermedius)
EE v L59F9 = (S. nudus) THbo CHOLHEDO T DRETORBRIILEEKERSICX S L. 19785
D 5198TEED IR DT T 128 t Th AH, 9~ 159 t EEBHKE V. COBERO Y =—BFRELENICHER
B, SScHEENL LB, BEOMAMELZHOHICT ZLEPLETHD. TODHEBEEICH
TAHAHREZGATCLIZEETH S0

Y 2O RRIRICEB S BEENEDN & BENCEE L T, dbim iRk BB 19746 4> 5 19834 it b /o
. BFHTREICB W THEKRES E OBMRTHAE L., 2V 7 v =0 TREBEENEOESRBERBOS MR E
BE2 WS L. ZOBORRESHAEHELE Y,

BT S ESES O BBRKS ARG O KRR THRATE D, Z0RBIEE, SKIThIT
BAL, &P OBEHLTTREDT I EBMONT VDY, COBBRRETER T/ "7 vo=dbdsa
544y —ORBNEOBE « FEBLUOERR. COLSRERESDEKOKEICRE (EEEZT T
550DEEZ LN B,

FEOIX19825 D G 1B6EICH T T, INRFRISEHHRBERBLEL T, b5V EHOEKEEZI T, 20
F TEEF OV LEEE A AB BT SREBROBREB T Yy AT vy 2L 35 655 =OFENED H
BRI HEREY. ThZhoMXoBERicE T 2MECENNE OBRETHAN DO TEORRERET 5,

AREOWO LD B LD CPWE WL VI EBEREKEFRERAKEERELICECHLBL LT 5,
F 72 R KK ER AL RISEF. BEH MR AERRTY RiGHER. SR XKE R RisE
BT, ZMBEREHS. BEIRS. BRIIREREAS. MAITRE. MARTREREES. Rt
FEBRMAS, UREBEMAE. BRSSO I ELRERERS ORBRSAICTATICE L THRIRCH
NEVIIE W, TTREBLUTHEEXRT 5,

il

MR EXUHE

LYNT VY =EF Y LG Y = OEEHEOMBIRA NS e, 19828 H 51986 I 1 THL#E
RS H A #E0) ZLERE] & @it o> BAET. FNET. EREETS S N EILATO SIRRRIC 2 ~ 7T OFEMSE H
Ltto Tio. BESHIEDMBRERE ABROBNEED O 4 EINNE KT 2 -0ic, EBETE R S5
DKE2 ~6 mOEHRTHY =2HELL (Fig. 1),

1. B#EHEOHRAE

BN EDORB ST - R S MKIc L - TRA D ZEM TIRIMIED I AL LNATH D . LBETTR
1984 L1985 DI 5 Ad 5 TARDPH TOVLTNOEPMTH - 7o THITH L TREETTII982E 7 A%
51983 3 Hith T, X SICEIETTI319828E 7T A 5118 £ 19834 8 A 519844F | itk TIHE L .
HMNETTOREBFITEFICHED. Hice~T7HE I~11HKKEBOKEZC LT, #H87ET- 7 (Table
1o

MR SIS T, O30, BEAXX13D7 72 b vy b ABE» SHEEE THE L OTHEE
Lto TN5IEE BhtEkov<y vk THEE L%, REEHSEEAVWT, =y N7 09 =2b35 05440
ZORBEGHEICONT AR, 6B, SHEATIA. 8 BERINIL o UICEREID 5 DOREBRMITHT T L.
TEOERERMORENESIE 752 Vi P OBKERE 100%E LT, IaddblchicBRELR
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Fig. 1. Map showing survey areas and depths of sampling sites for echinopluteus larvae
(@) and adults (O) of Strongylocentrotus intermedius and S. nudus.
Table 1. Larval investigation and gonad examination of Strongylocentrotus intermedius
and S. nudus
Larval investigation Gonad examination
Sites Period No. Of. times Period Ne. of' times
investigated examined
S.intermedius Jun. 10, 1983~ May 22, 1984 10
Otob . 2~Nov. 5, 5 ’
one Sep ov.. 51983 S.nudus Jun. 10, 1983~ May 22,1984 10
. S.intermedius Jun. 18, 1982~ Aug. 31, 1983 12
Fukush Jul. 23, 1982~Mar, 23,1983 26 ’
frisma o S.nudus Jun. 18, 1982~Nov. 21,1983 14
.. . May 29~ Nov. 30, 1984 S.intermedius Jul.. 2~Nov. 5, 1984 6
Sh h : 87 .
L Mar, 2~ Aug. 29,1985 S.nudus Apr. 17, 1986~ Mar. 12,1987 11
Kamiiso May 17~0Oct. 27,1984 14
May 8~Jun. 4, 1985
Esan Jul. 13~Nov. 15, 1982 15 S.intermedius Jul. 19,1983~ Jun. 12, 1984 10
Aug. 10, 1983~Jan. 9, 1984 S.nudus Sep. 1, 1983~ Jun. 12,1984 10

* After AcaTsuma et al®).

No gonad of S. intermedius and S. nudus was examined at Kamiiso.
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2. HAROEE
WEOEBEOEFAZIIR 8 A AL S 1 Kb, BIFA 1 BOHATEIMMEAERE U THN I BB,
MRETICBH AT/ N7 v 220 TR TAMPSINARPE TIT»1e K7L COMKRTHY 254 % 9=
DR & B EERNITEEIRIE->TWV S (Table 1),
BELEIY N7 v9=2bF25659F0=2DKESE. ThENEBROmI LS5 IT50mE ETH - o
BELAHBOEMBOBALE LI EREIEN (EMEERX 100/ 258, gBER) KIhRdDl,

& 2
1. BRhEOHRKR
BABRESEDZMITIC I 5 = /757 vy =0 4 BifAgEd. 19836E 9 A 5113 0@z kid sl .
HiZ10A2181c%h - oo 6Bl SRERTZ SOOI 8 itk giAEid. 10H21B L 11A 2 AictiBR L A5, g
PR A ONLE Dot 39 L6507 =D ABAGAER I~1NAOZRERIHBRL. £OMEHI I A0
Bt ARAAPEARLTEL -7 6 BHLBOSREEREONE TN TCORFREPMbICHR L, £/ &
RERAIAELE 9 H30B LIBIC BB L /- (Table 2),

Table 2. Number in 1 of echinopluteus larvae of Strongylocentrotus intermedius and S.

nudus collected at Otobe

Date St Strongylocentrotus intermedius S. nudus
I i i v v | I I v v
A 0.9 2.7
Sep. 2,1983 B 1.2 1.8 1.2
C 0.7 2.1 1.0 0.7
A 2.8
Sep. 17 B 57.4
C 0.2 170. 6 0.2 0.2
A 4.0 40.4
Sep. 30 B 4.1 174.6 2.4
C 4.6 204. 4 1.6 0.7
A 59.6 3.2 11.7 11 1.1 1.1
Oct. 21 B 54.6 1.3 1.9 4.4 1.3 0.6 0.6
C 33.7 1.0 0.3 4.7 0.3 0.3 0.3

A 2.4 2.4 1.2
Nov. 2 B 4.1 0.6 0.6 0.6 0.6 1.2
C 1.9 1.0 0.6 0.3 0.3 0.3

I:4-armed stage, II:6—armed stage, Il:pre—8-armed stage, IV:post—-8-armed stage and

V: metamorphosis stage.

& ..
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BEBIRINFEICE D 51/ /37 vy = ORENEOHBERIBROBD TH - 720 9 4 BUISIER. BE
BT T1982fF10A28AICE b E <. 8~9HUSICII~ 1 Ittt THETFHBR L/, MM TIRI9ED T A
LERAIE0ATAO 2EICHI > TES BB Lo /o, 1985FiIc s 6 ATAD S 7 A LA THTFHD 4 B
BOEMSER U, 5~ 6 AEdubicHl~jc LHET T, 4 BB A19844F13 6 Hthh S Faich ¢, 2
LTI9854E3 5 AT a5 6 H Licd 0 THB Lico £ OHIBEIZ 1984 6 A T E i - oo BULETT 4 B

WDEDSHBE U A2, 19824FER 7THE 9~11AT. 19834FEIX 8 AL 9HTHD. T> b HBEIT19826 9 A
1 E ‘C% 6§b)0 ch

6 BALIMOhE DB, BEETTI83EE 2 A 7 Bic 6 Bl 0.5 ik, i Th - /2o HPETTI 4
BesAShAE DR 5> - 12 19845F 6 A Fa)~ 7 A LA 6 BAAESHER L co L L. 8 BERITE 8 Btk
SHERHBE LD -l BILETTI 6 BeiighEs 8 ~9 Bic, S MG 7T it L. LB cl3imghE
3tic 6 HICHBE Ui, £/, BG4I EERITI0825E10A 308 ic. MBI TI9844E 7 H 6 Hicfhic HEl
Lo ULp L. tho@&@EEnFEORERTIIHEA LI, -,

F 4 L7+ = ABHAGAREEET S MAETE S CICELNETTI A»S10H OicHERO ©— 2 54 51,
SAIC & EATIR S ABMR L ze 6 Bl & 8 BERIIc i TOSAE. ThoORERT. 9~10Am4
A AEDHBRO v — 210 33HE L THR L, L L. ZhBoSEB EEI T8 gogdso AT
A 510 TAICHGTEHETFHRL o, MWNETE BILET TR LEh - ke £/, BEEPESAIOFhOR
BEETOHBE U -1 BB 5~6 AA2dulMcli~t: ERITCRENAGHIR LIEd 54 (Tables 3, 4),

TYNT Vg =bxy a7 d Y =04 BHGEOHREE. BERERIGEOHRE SN B RiginED ZITENT
HAXTHRIRICDIE D - oo ZEHTEEBREIE O CICHINETO+ 5 4 59+ v =0 4 st OB\, s
7YY B U THRFCE P » e . VN7 Vo =0 4 B OHBERIZEEI TREAITOE L
T L79F 9 =04 BHGARZTET S BRI TRMUTE P -, L L. oABETE. AESH
TG DOHBRBICERE SR A S0 - 12,

2. EEEEHOFHNHEL

ZERHT & ABEETIE O ICHINITICB I 2 237 v — O IR 7T AKREEED, 8~9 A sl
~12HICpd TIORM~RBIC TR Uz, 20%. LHITEEERICE T 2165t 2 AL LR Lo — K. &
WWENIC BV 2 A GEBEMB T ADboRAic ER L., 98020 THBEBICTHL 2, F0OBEKRTaMc
HLT, 5ATPAICE26.6 LD EBAEBLTRGEDP 7o LU, 6 A LHICEUIEEII TR L 2o &l
HY T A REB R A0 ETHRB L. SRIEHDOES>&MKREM -1 (Fig. 2),

F 5 L7 GF T ZOERMBIEHITISEBIEABLTT ~8 AItREbE K. 10~11HICFI0LF~Eaic T
L. 20%. BBUh2 ALK ER L (Fig. 3),

% fo. ZESETEABEETIL S ICHIRET TR, B S AP U COMBEOERBIEKIT. #5465 9Fv=H
IYNT VY=L DEP T,

% =

I EOABRRICBI BT N7 vy =3 9~10HIKENLY ™Y, ORI Ch oORBEGHENEET 3
H6-9) | F . JbHEB SIS RO KEERRICAERT A1 /57 vy o3 6 ~10F ik i TR L1 |
Al S T ORICHIT 21518, & DI A SR ATPERE TR, 5~T7THL 8~10AICEIRYT 3 &0
B e b 2EHET A EBRE IR T B 19,

SEOHBORER, 5. LHETEBRENCE T 2 2/ 57 v = ORI AR ISEOS 0L T icasic T
L. 4BHSESHERELAZI~I0HEEZ Sh. 2o &bl B AEOMOBEEICAER T 3 b0 & (6
TdhH-leo —F. BUAITR TV N7 v o = OAFEERIIEEIOL EAEE L. 5 LIRS 9 ALBEDE 2 [
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Table 3. Number in 1xf of echinopluteus larvae of Strongylocentrotus
intermedius and S. nudus collected at Fukushima and Shiriuchi

R Strongylocentrotus intermedius S. nudus
Sites Date St.
I 1 m v v I I i v A
Jul. 23,1982 A
A
Jul. 30 B
C
A
Aug. 10 B
C 1.0
A
Aug.23 B 1.1
C
A
Aug. 30 B
C 0.3
Sep. 4 Q 10
A 1.9
Sep. 9 B 10.9
C 4.6
Sep. 4 ',B“ 0.9
A
Sep. 19 B
C
A 16.0
Sep. 20 B 1.1 31.0 0.5
C 24.4 0.5 0.3
o A 1.9 1.9
Sep. 25 g 21 27 0.5
é 0.5
Oct. 2 ¢ 0.7
D 0.4 0.2 0.2
A
Fukushima Oct. 6 B
A
Oct. 15 B
A
Oct. 19 B 0.5 1.1 16
C 1.6 1.0 0.7
A 1.0 1.0
Oct. 23 B 10.3 6.0
C 10.2 3.3
A
Oct. 30 B 0.5 0.5
C 0.3 0.3
Nov. 7 g\
A
Nov. 15 B 0.5
C 0.3
A
Dec. 16 B
C
A
Dec. 28 B 0.5 0.5
A
Jan. 17,1983 B 0.5
C 0.3
A
Feb. 7 B 0.5
C
A
Feb. 23 B
A
Mar. 4 B
. A
Mar. 23 B
E
May 29, 1984 g
Shiriuchi L:
Jun, 7 G 0.6

I:4-armed stage, II:6-—armed stage, II:pre—8-armed stage,

IV: post—8—armed stage and V:metamorphosis stage.

aw« FE.
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Table 3. Continued
. Strongylocentrotus interrnedirlsm~ ) S. nudus
Sites Date - -
I o il I\ v I i n v
B 3.5
Jun. 22 G 52
I 0.9 18
Jun. 29 F
G
Jul. 1, 2 A
Jul. 4 A 3.5
Jul. 5 A 35 L2
A 29.5 2.4 1.2
B 1.2 0.6
C 2.2 0.4
Jul. 6 D 0.4
K 1.9
F 5.5 0.8
G
Jul. 7 A 7.1
Jul. 8 A
A
B
C
Jul, 11 D
B 1
P
G
Jul. 12,14~22 A
24 ~ 26
A
Jul. 2 B
D
Jul. 28,31 A
A
E
Aug. 2 F 08 3.1
G 2.6
Aug. 4~7, 9 1A
10, 16
I
Aug. 29 r 1.6 3.9
G 0.6
Sep. 1.3 5 A
Shiriuchi Sep. 15 A 1.2
A
Sep. 17 B 96
D 3.4
A 43.6
Oet. 1 ¢ 87
D 15.3
Oct, 2 A 7.1 2.4
Qct. 7 A
Qct. 8 A 83 1.2 1.2
Oct. 24 A 22.4 15.3
QOct. 25 A 5.9 1.2
Oct. 26 A 2.4
Oct, 27 A 1.2 1.2
Oct. 29 A
Oct. 31 A
Nov. 1 A
Nov. 3 A 1.2
Nov. 4~7 8 A
9,12, 17
18,22 ~ 24
26 ~ 28,30
Mar. 2,1985 A
I 1.9
May 13 é: 0.9
E
May 20, 27 i
Jun, 3 G
B‘ 0.6
Jun. 28 go1s
G 1.9
B 0.9
Jul. 3 F
Jul. 8, 10 A
Jul. 12 A
I 0.9
Jul. 13,16 ~18 A
21,23~25
Aug. 28 " 1.9

15
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Table 4 Number in 1nf of echinopluteus larvae of Strongylocentrotus
intermedius and S. nudus collected at Kamiiso and Esan

. Strongylocentrotus intermedius S. nudus
Sites Date St.
1 I i1 v v 1 il il v v
May 17,1984 &
Jun. 14 A 1.4
Jun. 19 D 1.3 4.5
Jun. 20 A 9.4
Jun. % S 20.1 1.2
Jun. 29 D 1.7 1.1
Jul. 6 D
Oct. 27 A 1.4
A
Kamiiso May 8,1985 IC)
M 4 g
ay 1
C
May 20 A 28
May 24 D
o w
A 7.1
Jun, 4 g 31 07
D
i B 4 5,
Jul. 20 4 K
Aug. 3 g 0.6
Aug. 10 4
Aug. 25 A &2
. A 7.4 2.5
Sep. 1 B 142 104 1.5
Sep. 16 é 1163
Esan Sep. 24 é 8? 89
Oct. 14 A 08
Nov. 15 ‘{3\ 0.7
Aug. 10,1983 & %6 0.6
sow g 10 T
Oct. 25 4
Dec. 9 g\
Jan. 0.1984 §

I:4-armed stage, II:6—armed stage, II:pre-8-armed stage,
IV: post—8—armed stage and V:metamorphosis stage.

bt > T—BIC FBT 22 &0, TOMRD TV NT vy = 3EKEE S f ASERENE & BRI 4 R
ORI AR U, 205, BENEOHRE A5 & 8 WETAYENS 7 AicHBE L. 9 Aic 4 Bl
HEHECHET AT L5, AMELSAERNNE KL TH S LM,

—F. HIRETTIE 9 ~10A Icd i THRMBHEHAS 0L T~ Qe TS 22 &b 5. Ei 2ENEIIE A4
BELARCKIETHIEELONS, LirL. AEORENEISEIOBRATE ~7T HZPP THHELT

& F .

&« F .
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Fig. 2. Seasonal changes of the gonad index of S.intermedius.
Each vertical bar shows standard deviation.
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Fig. 3. Seasonal changes of the gonad index of S. nudus.

Each vertical bar shows standard deviation.
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DVWTIREREAEHSPLIZIN TNV, /2 LTI L TRt EERAITINREORAE I, 4 Bfchko
TOICHE > THENY BB L. £ T6 ~ 8 Bli%Z8 L. ZEHICAS EBECED S RAICE-> CTHUVER
HMiCEB L THET S LTI TO A, SEAE L tBERSARGR 1 AT CBRRIKROBELTY,
HIC19846F I3 P ERINEE S TRA LA T EMHIE IR TV 32, NI LI T AMS 7T RBic by 7 vy
ZOGEMSHBRL L LiF. ThOOMIE THRICERT 2HEROEEL L8N E 5 L bic, BLE%
BORFHNE T ORICINRYT 5 Righ A /5 BRI O/ SRR AR 5 alRetbic oW THIKFE & O
HBODEHEVDOHTEHEHSHICT 5 0ENS 5,

* 4 474+ v —OENAE FENAOH BRI EE D AR, BRENINE. WAKBNRI OICER
BRETRI~I0HTH A * 272, SEFAE L 7 ZHET & MRS S TICENIT TS T hE TORER LAk
Thh. Hick BRI S oG-, UL, BERTEHMNETE S ICEINIT TR EI SSENEFHER
Ukoo BEAEBTE 5~THICh 4ABIRYASHEL. COC LR B ENY 3 BEROFEELRELTHEY,

i, BEEEOBLIT. HNE. EEETS S URILETOSRERIE D 2 HEORESNAOHBERIZ. A
WO LT R & D bRRIGIC/DII D 5 foe —MicdbEE A RBROmED 4 A, - 28icid 1 oof
Wi DEEL SYETRESERT 2 EMESNTOEH S T Lh oYM LT, ZEBITic ) 2 hEDHBEEE
HAMEBRE T RN TH 2 LM s n 3. Chics L THRERKAR TREBOILEDE DHBEH/LIE D -
12 & id. BBESS T AERE LTOHRAD R E— FARKRBNREL D bHNC ik b0, HIEHI
BB L IMEOESTIEFRSICSL0M,. HEVEREBFNARSBRGHRELD LWL LILLS
Ddit. SHROMFTRBELEZ SNd, £ IHETEBERTL S CIANEI TR+ 4 4 54+ v = DEEGHER
MITY/NT V=L DEh -7 ER. HREOENBECREBOFLZBCEFRLTHEIL3CbA LN, 5%
v =OBERHEE T ULABRPVETH S, 350, BREEEH & BEBRARNER TIRERRKOE
BB ZU D000 ANDSOPEORMEDEREMIC SV T b RET4 2 LB H 5,

L2 #

19824F 2 5 19866F I &0 1 THL #5BRE 1 B A 50> Z5FHT & MR O BB ET. SIPET. RREETIL S e EILET D
SRR TI /N7 vy =b 45 L54%y = DREHEOHEKRPE HBRBREAA e, /. MBOLMRE
BOZEALd YN L 7 BEIRI & A O HIREE A LB L 1o

/N7 9 =D 4 BEHSE O BB & BEIIE 5T S EEE TR EIC I ~10H TH - Fo F oo EHILET
DWEDHBIEMI TAE 9~1IATHD. ERRL5ALMEE 9 ALMD 2ETH - f2. HPIATOEINEIL 9
~10ATH20IF LT, R OEBHIKMA TS5 ~T A bHELK. #5459+ Y =D 4 BilIshtEOH
B & EEEI. SHEBEETER I ~10HThH -1

EREO 4 BRI ORI . BEERINE ORI T OBl L ATBE I - f, JERAT & EEATIS
LURHINII TR+ L 59 F =D 4 BHMEOHBIEIE =/ /"7 Vo iR TED 5 1,
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