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BIES 0119
BETODEESHORR CET IEBENME

BIEBIRE EFE Tl RIRFERFREFHZRR)
HAWRE B0 it (RAEKRFRZFREFHAER)

Fantl+ AR B12IE, =R ERESNRCE LTV TERISRET 2REN
HD, DREEESE, BERMEY U TEERIENEBRERYRTTA I U VI ER
ND—BBERMT S (B0 - EAN 1999), Li=h>T, HEDRZOEEEBOETR
|EBARORE S LERICE LT SEFHRBOZTRBIE (B0 1996) &ELTEET S
LlokY, BHEORBESIT A ENTRTHD, —H, BEEZIEGENET IV
w&ﬁtE@%@%ﬁﬁﬁ%wﬁﬁgﬁwLﬁ%ﬂ%6um%Lﬁ$E DEEEREIC X
STEEShZOTHNE BEELVEEICBHTEIRECLRLEBAOND, £C
<, MEAEBEBEREN\SHOTNENIHET, NIV IZEXFFLTYFIZORES
FUEREEDIE L BEOEEEROEITRY L BT DIEROTEE L ORICERER~
tzo =, EHEBOT S A BERHROMK SN DIEET & FURITIZHE T HREERISEH~ T,

BELEEEDEERANEIzLY, BETRENTS BBEIMNMEST H1BHEIZ, /\FHFT
[ZNE S EEEEANB LT DRTICHB Lz, NI VD ZOHREEETERDSE
EE BRCELTVWAENATAEBTHTRLEC, BPHEOFRTLY/ YFBAFE
RENI=RE, BEIMOESEBET LM ENELEET 57 ISTHREYY
BOBSEECEL s EHET L. FELSYFI-ORREETEROFEDIBEICE
LTWBBRETRLEN o= LAL, ENTRBEEFRITERT, 734 BHRTOM
ENa L TREBEEFARITEO TEC, EBERLEL (RELf, BRHETE T2
= LRFRIZ, %&E&#k;%%ﬂ%ﬁéﬁ??é#7#l&of&%&i@%@%ﬁ@
EAD DiLf-, T, WBEEGTESY Y I ERETORE S EBEREOHKED, &R
MICHES LTS BITETT S (BE1997) Jenb, MEOHE & EBEORELRIZO
BB DT ¥ﬂ%%ﬁlﬁm¢%aﬁﬁént;
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BEiES 0119
BETOZDMHES#HOBERICET2ARERZEZHNA
PEHEE = T (ElkEishEsmEi)
HEFEEZ A0 M GElAEAEEESHER)
1. HEAEMW

4, EAPERERECIEENS LU EEROBRBLEKE - EFESEREEI
$ELTINBE0IT, BERASEIIAZ L N DT RS REIZEDH 5h TS,
Bz, ERMOERTICHAFTLECRELEEN EOBEERNEERETIE, BHROH
K- EBBEEENELMETALEL SN, BOTEARMELE>T S,

£ EIRT B0l EPIGIEE A RSN 3 & DL CERICDIRT 2B
52, NEEREE, BTy TEERARN AR YIRS 2 U v I IES
D—BEERELTNS (B0 - BB 1999), LiA>T, REMREOEEEBOE
FRIEBEOAE S LERITH & D SEFHEOZRIBE (B0 1996) & LTEEY
Zoblcky, BEOESEDET SO ENTETHD. VWEET, 7IABRRELU
b /37 4 B HOBERTEA I, Wb/ | EAEEE S RIEED ANEIC £ 21618,
CENTEMEER L NS EEFENEST S, ThTNRPRIEIE &L CERHOET
ZH AR TEET D EMBELMNTSATS (B0 199, HHD 1999). —7, BFE
FEIC BT, BEETEARYET AU ORE S EBEORER, BEOEECEE
Bk o TAEEASNDC A, LBEEHREORSTHLMNISNTE: (BF
1997), ZCC, Y=ORE L EBEOEENEBOBESBOETRIG D VIEEETR
FIDMEEEREIC L > TEASNAZDTHNIE, BiEELYEECRIHCE2ERIZND
LEZLND,

AR ClEEcEI s 8T 554 LS HF o LBEATHE, 4Hh— YO RE
5 I HBE £ ¢ BADSRRICHT /37 oI ZOFE & EEROFEED, 5
DEEEROEARN S ERT 2EE0EEL LD LS TRMT HONEHELMNTHT
LEEHmET S,

2. BIREGE

RITUH =8 LS5HFY—OREES & UEBEDHE LRISNEEEHOETRI
L ORGEEERLMCT B0, MARBEMLHE, BOR, BRRE/\HIFIF
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&, BEE, EOMTRELREZ, T 73 AETROBHEEIZETEF2LTHXT7ZD
HELEBEREOFEZLRLMNIT L2012, BERREETERESSVIRINAELES
BRTHREZT o FAETEBEOREENEREXAHICHEETS6 Ann 7AIZERL
7= MEARBETRE/NFATIE, FAFNKEIMBLVPEmET, KZETmEZ50 cm
X50 cm DARREARBE, BNIZEET AREOEESGENY dEZRV=EES
FEL, T, AT InX 1m OARRE4BENT, BRAICERTH/1T700=
EXALSHRI_EFHTEEELC, ERICIERT OEEL, RELEETE
ROBEEZREL, &0 (1996) IZL=A-T, ZKiEE NE1ELEEE NESF
£iEE, KB EEEE WoUICKBESEEHEEREDSEFRHEICES Lz, BHED 3
#%ETIE, KEBmEZEDOT S5 ABEBPHNT, TNENHEESL 5 cm LLED@EET 4 X
ELEFALSYIFHIZE S50 BEKSEL - HHETEEL VIR ELAFEZR
EL, HFERICHR SN P8BSk Y E&HEEE Lz (Jensen 1969, JIIF 1973), A
DS ->T-FATHE, ERFEITEREI I 0A—42(2&k YEHIL/z5E 5 £ERORAE
18 &R EN—REARRZRDO T, RBFITUE L ERBRHORAEREL YEREFREED
BRERD, iz, EBREOFRZLZFARL:01, FELSYXRIZEBETERRE
FUNFIEOE EFIFEO IthETRELERE, £, NTUDTFETERNFE
ELIBDOD9AIZ, BEEBKRSHET, RWHRD 5N EKESm LIE TKERAIRSE
LEEGFERVTERRSEFATE L, EHEREH (EBEEEXI100/FE) ERDT=
2L, FALSHFHZENT UG TITHRRYA RISELTWS, ThEhk
Z 45mm Ll E (Fuji 1960) $ K UERE 30 mm LLE (116 1938) DEEZRAL=

3. IREREER

1) £ERENEERES

A B BEN &\ FELAREOEERAOEEREFEOREESMETF LT TFU LN
TS ZOBEEEBIZFgl £ 212w L, BETIE, WFROHETIKES ~ 7 m Bl
TREES, YYTEAEY, YARTF, BLUZ/ aFXVEIERDE LIZRBESFE
DENT4EBEEN 1 kgm U EOREETEE Lz, MOEERET 300g/m Kk & 180
ThlEmotz, NITUDZIEBEOREBRVT, KE2m LEQEATEENS(, F2 L4
SHYEHZOBERELT IEENEFTET, BV TENEBSTEKRTmHLWE
Om LUETEMN o=, \FETIE, AHELELHFEOREFEEEO LU, MMISELER
EOREENSEMN o, ¥, EOMTIEHIEY/ v4MESL, KETm TIE2kg/m?
ULDREEEFR L, NTUIZ[EBELRRISEMTEENE, FELTTFV=
[ZIKE 4 m LR TEM o 1=, MEAR TIERETED 4 BEEL &5 38 B0/ SF LR
EARBE L, B, \BTHEBEITHARTZORENE, CORTTIAVELEET
B7 YR E VY BMZEOHRBERBHEN L WMERA RO oz (Table 1),
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Large perennial Small Small  Sea
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Coccophora langsdorfii ] S. patens Dictyopteris divaricatd® Polysiphonia morrowii
2] Sargassunt microceraliun(] g siliquastrum Gelidium elegans Champia parvula
Hs congusum §. macrocarpuint G. vagum Canpylaephora hypnaeoides|
S. piluliferum B iagropsis myagroidedZA Neorhodomela mumita] Other algae

Fig. | . Vertical standing crop of algae by each life form and density of ~Hemicentrotus pulchrrimus and
Strongylocentrotus nudus in Oga. Empty and solid circles represent H. pulcherrimus and S. nudus, respectively.

2) BiE
BELN\GELVTNIZEVTHLEMUTHEL/ANT D=0 1995 FHEE & 1996 FEHREFO

FEH LR E OBERE Fig 315577, £ATEBETHIBEREEEMAT S BETIE,
BE1ETHRES S8mm, 25 C20mmBiE, FLTIBETH0mmITEELZ, iz
HLTNESEEREABET A/\EARICENT, Y/ T4ABET HEOETO
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B 8. siliquastrum B Lawrenciaspp. Chondrus ocellatus [ other algae Chondria crassicaulis
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Fig. 2. Vertical standing crop of algae by each life form and density of Hemicentrotus pulchrrimus and
Strongylocentrotus nudus in Hachimori. Empty and solid circles represent H. pulcherrimus and S. nudus, respectively.

BRIEIBELIZFFRETH 1z, LhL, LEMEMELTEET 2EENBETHFT
FELAETIE, 1R TS mmATE, 28K T 15 mm g, £ LT3R TH20 mm &R
BOTEMN 2Tz F2LTYFI_OFERFEANOKEZRFERRIC Fig. 41279, BED 3
% IERETIE, BEFRHRED Somm [2ET2EHIEHE4L SETHY, \FH
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Table 1. List of small perennial algae collected at Oga and Hachimori.
Asterisks show the chemical defensive algae.

Oga Hachimori Chemical
Species Kitaura Yunoshiri Nishikurosawa Chigokisaki Iwadate Takinoma defense

Dictyota dichotoma + + + + + *
D. linearis + + +

Dictyota sp.

*

*

Dilophus okamurae + +
Pachydictyon coriaceum

+ 4+ + + +

Dictyopteris divaricata + + +
D. undulata
D. prolifera +

Pandina crassa

+
+ o+ + + + + + o+
*

Portieria hornemannii
Articulated corallines o+ + +

Lomentaria catenata

+ o+ 4+ o+ o+
+ + + + o+ 4+

+

Gelidium elegans
G. vagum

Pterocladiella capillacea

+ o+ o+ o+
+
+

Gelidium  sp.
Ahnfeltiopsis flabelliformis +
Chondracanthus intermedius + +
C. tenellus

Chondrus ocellatus

+
+

Acrosorium yendoi

+ 4+ o+ o+ o+ o+ F

A. polyneurum
A. flabellatum

Acrosorium  Sp.

+ o+ o+ o+

+
+ 4+ o+ o+
+
* 0 #

+ 4+ o+ + o+

+
%

Laurencia cartilaginea
L. intermedia

L. undulata + +
L. pinnata

L. venusta

+ o+ 4+ o+ o+ o+
*

L. capituliformis

L. saitoi

L. okamurae

Laurencia sp.
Symphyocladia latiuscula

S. marchantioides

o+ o+ o+ o+
+ o+ 4+ o+ o+
+ + + o+

%

S. pennata

Neorhodomela aculeata

+ o+ + + + + o+
+ o+ o+ o+

N. munita
Total
No. of chemical

17 12 27 21 28

[\ ]
=~

15 10 22 18 20

—
O

defensive algae

-213-



13 |
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ShIZHLT, FOFEES
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S LEBEDT S ABEHHTIE,
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BED /T4 BiEPHIZL
RLTHARFIIED TEMN
1= (Fig. 5)
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Fig. 4 Growth of Strongylocentrotus nudusby each year class in Oga and Hachimori
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Fig.3. Growth of 1995 and 1996 year-classes of Hemicentrotus pulcherrimus

in Oga and Hachimori. Roman numerals indicate age.
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Fig.5. Relationship between age and test diameter of

Strongylocentrotus nudusin marine forest of
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Fig. 6. Frequency distributions of gonad index of Hemicentrotus pulcherrimus in Oga.
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Fig. 7. Frequency distributions of gonad index of Hemicentrotus pulcherrimus

in Hachimort

ofzy CHICHLT, EHEOT T ABRRICETEFS LTHFY = OERRIEAI,

EETHERE & IEMEES LUBEET, ThEN307, 24152232 &RRHDS

BEOE/ATSBiEhRKICETAELEATHEOTEN > (Figd).
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Nishikurosawa Takinoma Chigokizaki
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Fig. 8. Frequency distribution of gonada index of S'rtongylocentrotus nudus in Nishikurosawa,
Takinoma and Chigokizaki

4) &FEEDFE
BELNFARICBTE/1\T U0 —OEREREROMAZ Fig6 & 712577, BETIEL
FThOMETHIEHEL 12 20 DEERIZE— FAZTHLNT=, \EOTT, EORTIIIE
M 10 14 EETEMO, SHIZHLT, FIFETE 10 UTOEFELNLE L, EER
DOHEZEOETHBEEICED NIz, —7F, F2LTHXD-OETERIEHDMEL Z R0
BT 5 BiEhHd L MR SEEEERE L FOESY U I EEEOEE Y 4KEF
#EXA LT Fig8 [ZFT, BARRDEROENATS BiEFHRIZHEITEF2 LTYERI=D
ATEEIERIL 154 ERBBEMoTze THITHLT, B 409 s

D & FIFIBEDEFMONLFEERETIEI T TN
0B &V I13.7 EBFEMN T, Fz, WTNDHE
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Lisenia bicyclis population at three sites in Miyagi
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NTABBRRIZBITAELEATHEDTEMN 2= (Figd).

4, EE

BLIEEOEERAEIC LY, BEOLE S0R, ARROESOEHOETE
BlEEAT S BERHABEET ZBEC, \FOF I, B8 BORE NESEE
HESMBET ZATIEICH D L E N, NTUIZERELSHEIOREL LR
BOEELBEREOEEIZE ST, -, BTHETHERT AEEROMBEICL > TS
GRS EMELMTE T, Thbs, NTUY—OREE EBEORKERD, 1548
[TELTWAENTY BEOHTRLEL, BTHEOPTEY/ TH4BLHFFENTNIZK
£ (LB EEET AT I UREYVBEOBEEE TR oL LETLE
(Table 2), 4 LS5HXY —DORE L EBEDFELBBOETRIIOEELERT 2
WIE (- k> CRIBTAE (B 0T, WRACELTVRBBIZEITHE L EEREOFE
EXELEL, LAL, EATEBERHRIZEART, $TEHLAIESATVZIVIRE
(EZ 1997) LFKIZTS A EPHTREMBOTES, EBELEL (HELT, BF
Tl NTUYS LRI, BRSEENMLEMIEE EEET ANEMNTE o THRR
L EEEOREOENRD DN, Fh, BHRERTESY I EEETOFRRLSY
O ORE L ETEROREL, RPREICHE L TELITETS2 (FFE 197 2 &5,
FEORE & EEEORELRISOBBOETRI BT EMT 2 RSN D (Table
3)s

Table 2. Evaluation of growth and gonad development of
Hemicentrotus pulcherrimus corresponding to each algal sere

Gonad
Sere Dominant algae Growth _ development
Late sere  Dyctyotaceae, Laurencia X X
Chondrus ocellatus O O
Climax Fucales © ©

Table 3. Evaluation of growth and gonad development of Strongylocentrotus nudus
corresponding to each algal sere

Gonad
Sere Dominant algae Growth  development Reference
Early sere  Crustose corallines X X Agatsuma (1997)
Late sere Dyctyotaceae, Laurencia X A This study
Chondrus ocellatus A A This study
Climax Fucales O O This study
Laminaria © © Agatsuma (1997)
Eisenia bicyclis © © This studv
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S. THROZE

NTUIZE, BROERARET 5V =0FT, LBERREQENLMNERET
RLEEICHTY B THS. FEANZBEELEORSZHOEEL L TRRENS 0
BEMZOWT, a2 TBBPROERE &EPEE S ORR S EBROFEEZDNTHEH
ML, TOZRIUERALHNIT ILENH S, £z, TREBFRBEICZLAMTS
LS5HFI ZOE & EFERDOFE L BIBEOEBLOETRIEDBERIZOVTEART S
DENHS S,

5| TR

BETH1997) ¥ 5 LS Y X0 —OEKFERECE T SEBPMME. LK 51,
1-66.

A. Fuji (1960) Studies on the biology of the sea urchin. II. Size at first maturity and sexuality of two
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43-48.
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% & (1938) /37 2D OEFEIC DT, KEFIZE, 33,104-116
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e TR FERBRKEFEUERE BEESSE p24

AOFMM (1996) HEFERRIZHTLHRTEEIEO—RER. B, 62,765-771.
AOF0H (1998) BEBE(T &P~ BEEEROER. 197pp. BEE, HE
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Ecological studies on development of diagnoestic guideline of “Isoyake”

Yukio Agatsuma and Kazuya Taniguchi

Graduate School of Agricultural Science, Tohoku University

The vegetation in subtidal rocky bottom reflect a seral phase in algal succession, which alternate
reduction and expansion of marine forest or coralline flats cyclically (Taniguchi and Hasegawa
1999). The five life form classification by thallus size and longevity allow the seral phase of the
present fisheries ground to evaluate (Taniguchi 1996). Growth and gonad development of sea
urchins as primary consumer is greatly affected by the kind and the abundance of marine algae.

In the present study we ascertained growth and gonad development of the two sea urchins
Hemicentrotus pulcherrimus and Strongylocentrotus nuchus in relation to each sere and the algal
species at Oga and Hachimori in Akita. And we also studied in Eisenia bicyclis bed at Shiogama and
Utatsu in Miyagi. The algal succession was in the climax and in late sere dominated by Fucales in
Oga and small perennial algae in Hachimori, respectively. Growth and gonad development of /.
pucherrimus was most greatly pfomoted at Fucales bed, followed at small perennial red alga
Chondrus ocellatus communities, Whereas it was lowest at the small perennial brown algae
Dyctyotaceae and the red algae Laurencia communities, which produce feeding deterrent chemicals
against sea urchins and abalones. The highest growth and gonad development of S. nudus was found
in the climax Eisenia bicyclis bed. At late sere, the clear difference was also found in between C.
ocellatus and the chemical defensive algae. The growth and gonad development at crustose coralline
corresponding to early sere are lower than that at late sere (Agatsuma 1997). Therefore, it is
concluded that the growth and gonad development of S. nudus closely relate to each sere and the

algal species.
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