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ABSTRACT 

Gonadal development and reproductive cycle of the North Pacific seastar, Asterias 

amurensis captured from the yeosu, Jeollanamdo, between March 2001 and February 

2002, was investigated monthly changes of gonadosomatic index (GSI), gonadal 

development and oocyte size-frequency distribution. Monthly changes of GSI values 

showed similar trends in female and male. GSI values were reached the maximum in 

November(22.51±5.45 in female, 9.68±2.16 in male) and then gradually decreased. 

Based on the monthly changes of GSI, histological observation of gonadal development, 

reproductive cycle was divided into following successive stage: multiplicative (June to 

July), growing (August to September), mature (October to November), spawning 

(December to February) and degenerative and resting (March to May). Based on these 

result, this species seemed to have a synchronous oocyte development and one spawing 

season a year .. 
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Fig. 2. Monthly changes in gonadosomatic 
index(GSI) under natural condition 
in North Pacific Seastar, Asterias 
amurensis. 
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Fig. 3. Histological identification of the 
ovarian developmental stage in 
female North Pacific Seastar, Asterias 
amurensis. A, B: Section of the 
oogenic follicle in the multiplicative 
stage. C: Section of early growing 
stage. D: Section of fully mature 
oocyte in the mature stage. E: Section 
of the spent ovary in the spawning 
stage. F: Section of ovarian lobules in 
the degenerative and resting stage. 
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Fig. 4. Histological identification of the 
testicular developmental stage in 
male North Pacific Seastar, Asterias 
amurensis. A: Section of the 
Multiplicative stage. B, C: Section of 
the testicular lobules in the growing 
stage. D: Section of the mature stage. 
E: Section of the spent testicular 
lobules in the spawning stage. F: 
Section of testicular lobules in the 
degenerative and resting stag. 
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Fig. 5. Relative frequency distribution of 
the ovarian egg diameter in female 
North Pacific Seastar, Asterias 
amurensis through reproductive cycle. 
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Fig. 6. Reproductive cycle in North Pacific 
Seas tar, Asterias amurensis. Mu: 
multiplicative stage, G: growing 
stage, M: mature stage, S: spawning 
stage, De: degenerative and resting 
stage. 
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~q 17l. o]:cH:t T~~ 7]~~~ ~c.}~oJlhi Ai 

-6l -6-} ~ Coscinasterias tenuispina9.1 7cl -9--, ~ ~ 

7:j%oJ]Ai o];: *h}o]oJl ~~71~ 7}:A]~ %7-ll 

~~-&-J18)0].Jl, ~*4 o];: oi;;;,}o]oJl "T- ~~ 
7] ~ 7}:A] ~ Asterina stellifera~ <5}7-ll ~~-&-J 

19)~~ .5!..JI:rj~q. ~~-1'-oJ]h-]9.1 {1,\} oi.ef: :A] 

~ o}o 2~7}h}TQ ~ 12-2~oJl ~~~~~~l 

~~ A]7]7} 7~%~~ .5!..JI:rj ~ C. tenuispina9.1 

?cl-9---'4 %h}<5}lll 1-]-E}';;}~u:], ?cl'B" j]_Ad/(1 ~ oJl 

h-]~-6-}u:] ~~7]7} 3-5~~ o}o 2~7}h}TQ, 

A. amurensis20)_2}~ q~ 7<}0]7} ';;}I:}. o] ~ :A] 

0'1 ol j;lo]' l_ .¢.Q.. o~-!f- ulo] ol 7-A:l -q_l -¥-J;L :A:l -r-=-J r ..._,- r L., p 1.!.-, I ~ .:...J_ 0 ;.;o:;::: u I 0 

.s:. ~ oJl 9-l-5R 7<}0]7} 1-J-~ -3:1~~ 4-~i:!t:t. 

~7}-"l-%~ \::l-.2_,1-Jl± ~~ Jt:l:-7-lloJl u:};: \::l-5'.. 

,~-ll-±9.1 ~~ -&-JEll~ Astropecten cingulatusl4), 

A. capensis7l~ %-"1 ~~-&-J9.1 ~Ad~ 7}.A].Jl 

~J?.., Brazil9.1 Astropecten cingulatus!.c- l:l]%-"1 

~~-&-J9.1 ~Ad~ 7}:A].Jl ~q.JI .5!,.JI:rj~t:}21). 

o~.ef:~'{}oJl .A-]~<5}~ o}o 2~7}h}TQ Aj~.A]7] 

9.1 \::l-5'_,\-j]_±~~ Jt:l:-7-J]~ .5!.'B_ Aj~7] \:l-~ l-]1oJ] 

~ ~lf- u]~~-{1_ \::l-5'..,\-l].±.£ ~±-6-}.JI ~:A];1 

Ad~\}5'_,1-J]±7} ~lJ]~oJ] ~~-6-}~ %.A] ~~-&-J 

(synchronous patternHl 7}771--8:- ~~~ 4-1li:! 

t:t. 

-" ]7] ~ 11 ~ 0] :rj 'B_ 60-80 ttrn9.1 3.7]9.1 \:l-5'_,1-j] 

.±7} Llllf-~~ 7<}.A]<5}.JI ~~~u:], ~~01 -"13f 

:r1 ~ 12~ 01 :r1 'B. 60-80 tmi 3.7]9.1 Ad~ \:l-5'.. 

,1-Jl±~ ~ ~:A-] "51 ~~<5}.Jl 40-60 tmi 3.7]9.1 \::l-

5'_,1-Jl-±7} Llllf-~~ 7<}.A]<5}.JI ~~u:] 20 ttrn°l-6-} 

9.1 ol'tl \±5'..,~-ll±~.S:. ~-¥- ~~:rj<;ctq. 2%l_ o] 

-r Ad~ \:l-5'_,1-Jl± ~ ~ ~ Llllf-~ ~~ .£] ol .5!. 01 

.A] ~s:t~u:], o]-r A~~~ l-J1oJl ~~-6-}IQ u] BJ-* 

A~~A-j]_±~O] ~§}, -s--"f'-:rlol \:3_ 1:§:1 ~~<5}~ 

-):)~~ ~~:rl~t:t. 

~ ~ -T 9.1 5'.. ~ ~ :i!J-~ ~ ~-6-} <B. {1 \f o~ -4'- '<:! 

'{} -5R~oJl h-]~<5}~ o}o 2~7}.A}TQ~ A~~~~ 

CJ':A]-"f'-(GSI)9.1 ~§}, A~~~9.1 ::Ez]~-31 ~§}, 

A~~~ ~~ Jt:l:-7-Jl~ \:l-?cl ~§1-9.1 ~:i!}~ ~qj~ 

A~~'T-71 ~ 5Jt:l:-7-Jl ~ 6-7~~ ~~~~71, 8-9 

~~ Ad~7l, 10-11~~ Aj~7l, 12-2~~ ~ 

~71, 3-5~~ ~§1- ~ %:Al7l~ -T~W -4'- ~~ 
~u:], o}D2~7}h}TQ9.1 ~~ -"]7]~ 12~oJl.Ai 

2~ .A}o]~ -):)~~ ::Eh}:rj~r:}. 

~:AR .ef:uR;,}~ 0 11-J- ~-¥- ol~l-ll lt:t-'fl oJlhi -T 

~]h}~~ {l_.A]:rj.JI ~goJ].£ ~-1'-<S-}.Jl i?J-~ 3Il 
-5R~ qd<S-].Jl ~~ {l_:Ajo]q, ~~~ o}.!::_2~7} 

.A}TQ~ "T- ~~71~ 12%l_oJlhi 2~7J}.A] ~~-31~ 

~ -T-~1;,}~ 0 1 {l-"li:!t:l-'11 -T~V}~~ ~~~ 

c--]~ ~~-):)~~ h}.lii:!r:}. 



5.~~ 

oPf-2~7}A}~.9.] "'~~4-71 ~ GSI-'4 ::t:z]"§{ 

~ "J~__<?_~ ::t:A}-t}~__<?_u:J, 1)~~ Jt}/\j ~ -'fliiR 

;,~~~ ~t@:-lt!-J-l1'M \}~~§}~ ::t:A}-6}~-c}. 

1. Ai~-?J-.9.] Cd{}~.g_~ 6.63~25.58°C~L}. 

2.o}D2~7}A}~ '?:}~.9.] GSI~§l-~ 11~6]1 

22.51±5.45~ ~.Jl~~ _t!_~__<?_u:J, 0 14- 1J 
~} {}~"6}71 A1z]"-t}o1 7~oJ1 0.08±0.03~ 

~;<i ~~ _1:2_~-c}. ~~.9.] GSIS:. 0.08± 

0.03(7~)~9.68±2.16(11~)~ '?d-~.i!J-% 

~"6}~-c}. 

3. o}D 2~7}A}~.9.j \}~~§}~ .Aj4j'-A171Cj_ 11 

~.9.] 7R3i11oJ1Ai 60~80 .urn.9.1 \!2i:A~1±7} 84% 

o]-"·J~ ~}71-t}.Jl %\~__<?_u:J, ~Tt}o1 A13f:£1 ~ 

12~oJ1~ 40~60 ,urn 3.71.9.] \!5'..A~1±7} 78% 

o]AJ~ ~}71-t}.Jl %\__<?_u:J 6~77}71 20 .urn °1"6} 

.9.j \}_2_A~1±-r__<?_~ T.Ad:£1~%\L}. 

4. "'~~~.9.1 ::t:z).AJ.i!j- GSI ~ "'~~~ ~t@:- lt!-7-l1 

'M \}~~§}~ %~~ ~.i!} o1~Cd'tloJ1Ai 3iR 

~:<f:l o}D2.9.j "'~~4-71~ ~~~~71~ 6 ~ 

7~, .Aj-?)-71 8 ~ 9~, .Aj4f-71 10 ~ 11 ~. ~Tt:l-

71 12 ~ 2~ ~ 5Q:& ~ %7171 ~ 3 ~ 5~Cj_ 

?;!__<?__~ Jt}/\j:£1~4. 
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