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Abstract

Ecological characteristics of the globular sea urchin Strongylocentrotus nudus in barren areas (due to
blanching) and seaweed forest (constructed) areas was compared during the spawning period of August to
December off shore Duekshin-ri, Uljin, Kyeongbuk Province of Korea. Seaweed communities consisted of a
total of 18 species in 3 phyla with biomass of 481.4 g/m” the barren areas, and a total of 18 species in 3
phyla with 8259.9 g/m® in the seaweed forest, where 17.2-fold higher biomass than that in the barren
habitats was recorded. Sea urchins tests were with ranges of their diameter from 4.8 to 7.9 cm (monthly
mean: 5.5-6.2 cm) in the barren areas and 4.9 to 7.6 cm (monthly 5.3-6.3 cm) in the seaweed forest.
Ranges of test heights fell between 2.3 and 4.8 cm (mean 3.0-3.3 cm) in the barren areas, and 1.6 and
4.8 cm (3.0-3.7 cm) in the marine forest areas. Gonad index of sea urchins peaked in September in the
barren areas (15.9) and the marine forest areas (25.1), decreased until November (to 3.9 and 4.5,
respectively), then increased progressively again from December. Gonad index was 1.6-fold higher in the
marine forest areas than that in the barren areas. Despite the region- or water temperature-dependent
variations the spawning period is estimated to be from August to November on the east coast and it can
be an effective way for scientific sea forest management to remove sea urchins before the spawning
period.
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o $AIgt T A(Stronglyocentrotus  nudus), A
X Al(Strongylocentrotus  intermedius), =537l
(Hemicentrotus pulcherrimus), X.2+3 7(Anthocidaris
crassispina) 3 2 o (Regularia) 83} 21
&, o|FWA Aol RS o FEjolm,
¥ FHe wadol Sl AU Al(Scaphechinus
mirabilis), 9-&’3 Al(Schizaster lacunosus) &3 %
& B ol (Irregularia) 83 9502 & AT
(Echinodiea)> 1637 30%°] 71&59] Itk(Sin
and No, 1996; MABIK, 2012).
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otsls = o] AThKim et al., 2007).
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[Fig. 1] Photographs showing the spicules of
podium  and  external form  of
Strongylocentrotus nudus.
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Marine forest

Barren area

[Fig. 2] Map showing the sampling sites in barren
and marine forest areas.(B.A: N36° 52.391,
E129° 25.535, M.A: N36° 52.338, E129°
25.533).

[Fig. 3] A view of algae condition in under water
at sampling sites.(up: barren areas(B.A),
down: marine forest areas(M.A))

A x:AF ZAFE 20199 8€ollA 11€Y 439 4

A Site ol A8t SizFE FTEYT

FHTE 43) AHEel A4t
G AERE BY B 89 syes

R ERAL B 4L S0 A
Fmow thehigt ANe Ase A
%9 AE-Z WX (Hildenbrandia rubra)’} A %
el W%l gons FFAe] Erbs
Tableol] +Z 5+ EAISHHh i TLde &a
Aol A AE= 7} Site M2 3o

AlAdske] A SIS

2019 8EFE 12974 SIAA ARIE
Ao g scuba diving®® AR A5}
TEAAAL AA s BEete] FEEYst

az, 3070A1 ol FASIR Adste] AE A

- 481 -



5 % 77, 7

S, AEEE WATEE ZHAAT, WALk

29 FHe 4e Ahdel Aok AFoz )
=< Al AAAEE 001 g7HA S35
a, UE-E Aol AAS gAY FAE 33t
of Zgon TAAYCH, e 2e A
o% 7§99 52 AU, w4 4
B 54 seke slstel 2, A7 F,
el WAL, 28T FL A, 2 w99
TR, A A W Astde] G A AR, @
9] F¥(spicules of podium) & FAFSISITH
/Kg/d/\ =ek
AP g e
A2 A g = Aza < 100
NS ‘:ﬂl_xal:
P T RSP S -k ST
(2173 < 2L
s
AFYAF= 2 10
(Z74)? x 7kl

—
ol
=
(¢}
ok
N
e

2
0~244C, 29 23.7-24.6C=Z A2 w3t
B HIE Bt 992 A 59 Hd 23.0~

239C, 3\ 222~237C% thi e 3¢S
R, 1022 A 59 Hy 19.1-215C, &9
208~213CEA 1082 % o] FdH} thi
2 Fs HAth 1192 #A sd FHf 161~
179C, ¥ 158~19.0C= A 5d HAd F&
HOh 1T o) 2 @& Helon, 129 252
PA sd FH 152T 29 155CE ettt
([Fig 4). Asd 15271 A sd Hoy v
228 ol 10€ %¢ 01? 1T o 3’-7‘
Holmw 529 573 ¥Mst glojA &

ALl A&7 7d =AV 24_01%4_ Zow J*%HO*

Qe Gag slole) 89 Fee A 59 %
2
hvA

|

¢

k

F}O

.ﬂz O_L, ﬂllo >‘1
b3

28l - o SH -

2zl - 2|y

== Syear average

—8— 2019

Temperature (°C)

10.0
Aug. Sep. Oct. Nov.

[Fig 4] Montly variations of water temperature at
the sampling site.
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<Table 1> Number of appearance species by
month in barren and marine forest
areas

Site Division Aug. Sep. Oct. Nov. Total

—_

Chlorophyta 1 1 1 1

BA Phaeophyta 2 3 1 1 3

" Rhodophyta 6 10 8 9 14

Total 9 14 10 11 18

Chlorophyta 2 2

Phaeoph: 2 2 2 2

MA PRy

Rhodophyta 11 10 9 11 14

Total 15 14 13 15 18
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H=5 Xdn Hicks ol MAlst= S24A,
gm’, & 902 gmo® 7P dAEFo] E=A e
‘/Lofq b2 322 (Acrosorium  polyneurum)©] 2
H 12471 g, F 846 gmORE AL,
2, #2754 s W Corallina pilulifera), 2+

(Lithophyllum okamurae)®] 74§15 22 YERSGTHE
HodAEEFS SR/ €8 384~99.1 g,

OH('

Strongylocentrotus nudus, 2t7|2] MelX S

A9l Aol %
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4305.6 g/m', ZZ2F7F €9 806.0~912.5 g/m =
T 34699 gm, 5XF7F € 5281854 gm,

304.8 g/m’, EXF7F € 6.9~50.8 g/m, F 902  F 4844 gme HAEFES WS TH<Table 3>).
g, ZZFe €9 89356 g, ¥ 864 g/m
o fa%a“’ UrE}LHO*E} Ag S ARE 3 MAEY Y YESY
. 1H O
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E?}E}ioﬂ fﬂw 0}33 (iT:Ezzjzgl Co FEIS B A4 Ge wEd
0 01:; tmal el A s sy | (EPOSUC OPOCE TERT 53] A Ao
o e POSTENT o e AAEE ol AAVE Boksw,
g, & 32017 gmel A 7HE EEDE oo ge aw 94w e 44 uE
ko p oI °.06 Abg 7 9
P& BalE. SR SHML B M b w3 el AL wksel Adagen,
~7932 g/mSE F 15172 g/mo] AFAEHN0H,
<Table 2> Monthly biomass(g/nt) by appearance species in barren areas
Site Species Aug. Sep. Oct. Nov. Total
Chlorophyta
Ulva australis 10.5 22.0 50.8 6.9 90.2
Phaeophyta
Ecklonia cava 5.7 13.2 324 9.5 60.8
Rugulopteryx okamurae 12.8 12.8
Sargassum horneri 32 9.6 12.8
Rhodophyta
Acrosorium polyneurum 1.2 31.2 47.1 5.1 84.6
Chondracanthus tenellus 6.4 4.8 11.2
Chondrus ocellatus 3.6 3.6
B.A Chondrus crispus 124 12.4
Corallina pilulifera 13.5 14.2 18.8 13.5 60.0
Corallina officinalis 17.2 17.2
Gelidium amansii 7.6 8.2 15.8
Rhodymenia intricata 1.9 1.9
Lithophyllum okamurae 10.2 9.3 11.3 9.7 40.5
Lomentaria catenata 2.3 23
Phacelocarpus japonicus 4.8 1.2 6.0
Plocamium telfairiae 12.3 10.2 8.3 2.5 333
Pterocladiella capillacea 1.2 14.8 16.0
Hildenbrandia rubra + + + + +
Total 57.8 164.5 182.3 76.8 481.4
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<Table 3> Monthly biomass(g/nt) by appearance species in marine forest areas

Site Species Aug. Sep. Oct. Nov. Total
Chlorophyta
Ulva australis 182.3 60.2 50.1 162.8 455.4
Codium arabicum 2.8 2.7 204 29.0
Phaeophyta
Ecklonia cava 780.2 820.3 850.7 750.5 3,201.7
Sargassum horneri 50.3 30.1 162.0 268.2
Rhodophyta
Acrosorium polyneurum 1.6 1.6
Chondracanthus tenellus 10.2 11.4 32.8 61.7
Chondrus ocellatus 39.6 315 235.6 337.1
M.A Corallina pilulifera 52 44 3.5 14.9
Corallina officinalis 2.5
Dichotomaria falcata 2.8 104.8 139.2 293.8
Gelidium amansii 793.2 300.2 250.2 173.6 1,517.2
Lomentaria catenata 5.6 5.6
Pachymeniopsis elliptica 148.2 200.5 686.4 383.2 1,418.3
Phacelocarpus japonicus 8.8
Plocamium telfairiae 12.8 12.8
Polyopes prolifer 30.1 60.8 128.4 239.6
Pterocladiella capillacea 56.4 192.8 704 370.3
Synarthrophyton chejuensis 7.2 5.7 + 214
Total 2,110.1 1,587.4 2,281.6 2,280.8 8,259.9
ek 2l ARt A4shs 22 w43 9 Za
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2sH= 2 o2 YEFSETH([Fig. 5)). om, nithe RAAALE 49~76 cmE F A
NEE WS Rt B 4Ae Ang Ao
Habitat selection 5.6~62 cm, HIttE ZAAY 53~64 cmZ 129
Barren area Marine forest area A 2let g~11d7HA = vk 2/dA ol 3

(Exposure type) (Infiltrative exposure type)

selection  of
barren

habitat
Strongylocentrotus
and marine forest areas.

[Fig. 5] Underwater

nudus  at

o 2ol vha =7 YRR TH(Fig. 6(a))).
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[Fig. 6] Monthly variations of mean test diameter(a)
and frequency of mean test diameter(b) of

Strongylocentrotus nudus 1in barren and

marine forest areas.
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[Fig. 7] Monthly variations of mean test height(a)

and mean test height composition(b) of
Strongylocentrotus nudus in barren and

marine forest areas.
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[Fig. 9] Monthly variations of gonad index(a) and
frequency of gonad index (b) of
Strongylocentrotus nudus in barren and
marine forest areas.
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[Fig. 10] Monthly variations of the gonad index
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Strongylocentrotus nudus in barren and
marine forest areas.
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[Fig. 11] Monthly variations of gonad index

according to the sex of
Strongylocentrotus nudus in barren and
marine forest areas.
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[Fig. 12] Relationships between test diameter and
gonad index of Strongylocentrotus nudus
in barren and marine forest areas.
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[Fig. 14] Monthly variations of the gut content
index according to the sige of test
diameter of Strongylocentrotus nudus in
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