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Stomach Contents of the Sea Urchins, Anthocidaris crassispina and
Hemicentrotus pulcherrimus and Characterization of the Marine Algal
Community along the Tongyeong Coast of Korea

Nam-Gil Kim* and Jae-Gil Jang

Department of Marine Biology and Aquaculture/Institute of Marine Industry,
Gyeongsang National University, Tongyeong 650-160, Korea

The seaweed community and stomach contents of the dominant herbivorous sea urchins Anthocidaris crassi-
spina and Hemicentrotus pulcherrimus were examined from November 2008 to October 2009, in coastal areas of
Tongyeong, Korea. Thirty-five seaweeds including two green, nine brown, and 24 red algae, were found over the
study period. Seventeen seaweeds (two green, two brown, and 13 red) and two invertebrates were found in the
stomachs of 4. crassispina. In H. pulcherrimus, stomach contents were two green, one brown, 11 red seaweeds, and
two invertebrates. The shell diameter of A. crassispina and H. pulcherrimus ranged from 22.3 to 62.3 mm and 15.3
to 40.1 mm, respectively. Total body weights ranged from 48.5 to 86.7 g for 4. crassispina and from 7.7 to 259 g
for H. pulcherrimus. The total weight of stomach contents were 5.1 to 25.8 g in A. crassispina and 1.7 to 11.8 g in
H. pulcherrimus. The range of gonad weight was 3.6 to 17.0 g in A. crassispina and 0.8 to 4.0 g in H. pulcherrimus.
The gonad index (GI) for 4. crassispina peaked in July and reached a minimum in December, whereas the GI for H.
pulcherrimus was highest in February, and lowest in May.

Key words: Sea urchin, Anthocidaris crassispina, Hemicentrotus pulcherrimus, Stomach content, Marine algal
community, Gonad index.

M B 2 o]ofA Mimg WS UEFA Ei=t] o] A o] 229 Al

93 745-2(sea urchin barren)o]2} sH= A o|c}, wheba 24

XA = 1% 5% (Echinodermata), 4 7|7+ (Echinoidea) AEA Q] Bl 220 AAlsls Ao HAEAL ufols

of £t A FER TRt T/ HolE AHARtHLaw- = AZ A o3 A oA 2 AR A B

rence, 1975; Lee, 1998; Lee et al., 1998). A7 F+= F&2 <ok 212 23} njrkeo] B9 w ghajo| v AFDSE 7|02 8 4 9]
off AAISEAIE =4)o] 212 7R e s, axef, A5} < Ao A7t

Zol 2ol FE ol 52 shulA] 53] SERE ol M goAzrele) Aejel B F AFRE mebyAle] Akt

7] gzl si=fo ol AdE ek opyet FHOl FABE  gaK(You et al., 1982), AU 4] 413 (Hur and Yoo, 1985), 7

of A & 4= & o o] =2A Hrtk whebA] AV A 9] AQRAF BZUHE 7] o] AE| 9} 0] 2](Son et al., 1989), 47|
& o]F otz A HeA AR oA = THEE A ZRgel & o] &8 7} A (Hong and Chung, 1998; Chung et al., 2005),
3l At H 9] 277t AR A E]AL o] = vprhz o] Apata} B el WEA A O] x|y WA M E A E4(Lee et
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al., 2000), SETEGA Y Abehid 2 271487 (Lee et al.,
2003) o] 9lom, A4t HRE A EE Lee et al. (1998)
O] AlFASte a2 A 9] A AT, Yoo et al. (2004)2]
/A1) et A wE 9 A O] Holan|gk 3 HolHd
g/d(Kim et al., 2007) 5] Slth. 3HH, A o] A, AYefet
HAE H2|9 At wjg- Zste] HAIEAT Hol, A=
S HAE dAq50] HrkeE o] L 9laL, 53] 5ulef &
Y SollA = Ass Bk ofuet Al of G &f ZHofA] o] Fof
2 G4 AG-=0] 9=t o= W3 E o] Qltk(Grosjean,
2001; Grabowski, 2003; Hereu, 2004; Grupe, 2006; Kiihn,
2006; Nayar, 2009).

e} PR AR TRE S volsh LA
(Himmelman and Steele, 1971), szl A 2] 4714 4)(Og-
den, 1976), AA| 2] Hole} 44 7]ZH(Ridder and Lawrence,
1982), A=-3 |G o2 HE o]algh A %4 (Agatsuma,
1998), | =, iz, A 9 Aeto] dEaFat 422532 (Notoya
and Aruga, 1992), Canada Nova Scotia o4 2] A7A2} kelp
9] A& 2831} 59 3K(Scheibling et al., 1999), &=3] W
Kongsfjordeno]| A &] THz7-9} A7) 2] o] 7] 54 (Wessels et
al., 2006) 5oll 3t A7k Qlom, A o] WA E 9 2
Te)o} BelE AFEE Seaward (2002)2] A Q) At} A]
EE2H3E19 I, Grabowski (2003)2] v]=F MaineT2]
8A o143} 7l 93, Vavrinec (2003)2] of EAbggof w}
E A A2 3], Hereu (2004; 2005)2] A|5-3f FrA] 5
O] zsf| ofRtell AAlsk= offF, A B sj2te] Hol 4%
218 dl A7 9] o]5 9|&, Baron-Taltre (2005)2] MaineZ /3
Aol Fg-at 2] % Jones (2006)2] Maine= A1 4 2]
7ket e ol et A7 Sk o] 7kl Lee et al. (1998)
o 472 A|9labEl AR AN HET T T3S 7]t
O &2 Aoprh= A AdAlE 2ARE A oL, 53] vl gt
Ao A FeH o2 A HAAEES B8] 2R 9 W
| A= A9 o] Folxl Ho] gitt.

whepA] 2 s Abeuke] AATtE A o] A A5k sl
O] T2} s zwtetoll AAlsk= A9 AHAEES otst
of A=Fow sty sfz7|uk e A o] F9, vtk 24
9 o] Q3 7| 2ARE ST 5407 45453 T)

M=

¥
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QT AT 594 Hel QA9H3446'48"N, 1287
23'377E)ol 412008 11€+5-E 2009 10€97H4] 0L 13]9]
ZA* SCUBA diving®|| 9|3} s=3)=|l o, xajf st
A9} 11 FH o] AAlsl= Kl Aol BHEAAS F2= o)
2 77] 3074414 A3k Eak, AT S ol] AAlshe 3
275 st 24k stelstdthFig. 1). AR E 2ekyg
A2} BEA A= Ao} Q1= Ale 2 AR 2Hksto] 2k u)

ol
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Fig. 1. A map showing sampling site in Tongyeong of southern
coast, Korea.
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HFFE 29T F REsto] A L0k 915 P le] 22t
£3%2 24okh elE 9 hg2L ofztalel] HaA

A 2F9 AFE, § 8= B XA TS Mettler
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o, AAAA(GDE AL X 10085 02 7
Absleict.

Zn o D3

L 8oll= 71 AA| YERth(Table 1). 27 23| =
T SRR 28, AR 9%, 2T 4T 08 F 3580 54
F|9l=d], o] ATH= Kim (1991)2] Z5-iote] sl 2AF 2 AL
A Bagh SAF 4= 720l vl Arte= |2 A] Loh= A
© 2 ehgEd o] 22 A= Kim (1991)2] ZAMof|A = 5
FAMel F 12320 S Al RAFS RAT 2N e
TO FHE BRI 4= ANE Aof| vlste] & 2Ab A= A
P bt o & ARG AutoA] o]ef Zh2 Adtsh &}
7HA Zeabof| QIlE Ao = BAfsh 4= Qi)
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Table 1. Marine macroalgae appeared at sea urchin habitat from November 2008 to October 2009 on the rocky shore of Tongyeong, Korea

Species Nov. Dec. Jan. Feb.

Mar. Apr. May June July Aug. Sept. Oct.

Ulva lactuca

U. pertusa + + +
Colpomenia sinuosa +

Dictyopteris divaricata

Endarachne binghamiae

Sargassum fulvellum

S. fusiforme +
S. horneri

S. miyabei +

S. thunbergii + +
Undaria pinnatifida + + +
Acrosorium uncinatum

A. yendoi + +

Aglaothamnion oosumiense +

Campylaephora hypnaeoides

Carpopeltis affinis

Chondrus ocellatus +
C. armatus

C. pinnulatus

Gelidium amansii + +

G. corneum

G. divaricatum + +
Gracilaria textorii

Grateloupia elliptica +

G. patens

G. turuturu + +

Halymenia acuminata +
Kallymenia crassiuchula +
Lomentaria catenata + +
L. hakodatensis

Pachymeniopsis yendoi + + + +
Plocamium telfairiae +
Polysiphonia morrowii + +

Schizymenia dubyi +

+ +

+ 4+ o+ o+

+

Ahnfeltiopsis flabelliformis +

UElGTH(Table 2).

WHEA 7| (Hemicentrotus pulcherrimus)ol| A &= X 2}d 7| <}
2] 9] Ylg-Eo] xR} BA2ER0] SAld HWstd
= 2= 6-11F50] T3 =], 391} 8Yof 217} et
Z A4S YEFY QItH(Table 3). 72 527 2%, 4

25 1% BAF 11F02 F 1459 s2qol 250 743
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Table 2. Marine macroalgae and invertebrates identified from the stomach contents of Anthocidaris crassispina collected in the seaweed
community on the rocky shore of Tongyeong from November 2008 to October 2009

Species Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct.
Ulva pertusa + + + + + + + + + + + +
Enaarachne binghamiae +
Acrosorium polyneurm + + + + + + +
Campylaephora hypnaeoides +
Chondrus ocellatus + + + + + +
Ceramium cimbricum + + + + + + +
Chondracanthus tenellus +
Gelidium amansii + + + + + + + + + + + +
G. corneum + + + ¥ +
G. divaricatum + +
Grateloupia elliptica +
G. turuturu + + + + + + + + +
Plocamium telfairiae + + + + +
Polysiphonia morrowii + + + + + +
Pterocladia tenuis +
Caprella mutica + + + + + + + + + + + +
Balanus trigonus +
Number of species 9 10 10

A 2F4] §1 WE=olA FEdutel(Ulva pertusa),
B2 (Acrosorium poluneurum), =2 (Chondrus ocel-
latus), 57} A e)(Gelidium amansii), B3 (Ceramium
kondor), 1| &R =o}e](Grateloupia turuturu), 52241
(Polysiphonia morrowir)©] % W12 YEelyttt, o] 71e-t
| 4=ot2|&(Grateloupia), w214 (Polysiphonia), 7425
(Chondrus)¥} HEEA ] 9] W&ol A Lehd nhrfa=o]
2 (Lomentaria)2 Lawrence (1975)2} Ridder and Lawrence
(1982)9] Hito| A= A o] Ho|= Yefal QLo o5 &
o] HARe] Hol e o] ofa) A4 Fole} 57| M %
o] A4S Sl SRR 2 claele] RAR|oA] Liet
o2 Fol 3F o2 AASHL Qltke SHOA XA o s
AolR Ao yzkET,

3, T 5 RS LA Yo EAots AAFER B2 v}
i | wto] vichod E|(Caprella mutica)?} 955 whl ]
o] 2wkl 8| (Balanus trigonus)S 445H= A0 2 UE
S, ol AAZ QMR AN SRS R AAITHe
A sEdl e &7t 242K hervivores) 7}t ofy 2 4]
A(omnivores) 48|24e] FAS: 7hA) 1 AehAlo] 2-gak7
1710l Vet Ashe A7k oleig ATk S o)%
= B2 AHZE AR AARE 2] A Aol A = LrERLRAL 9]
o, A AlA el 228k AT 195Ff tigh A A5l of
sho] 42 A 2|3k Lawrence (1975)%} 0|5 B &5to] AA|

79| Holo} A 7] A4S A 2|3t Ridder and Lawrence (1982)
2 Briscoe and Sebens (1988)2] 117} thE A<l oot} o]
=2 A7 A AES 2 (encrusting corallines)E 2 83H
RE g zF8al oly el 3% (formaminiferans), B} 7
2 oufj g} F(bivalves), E-=F(gastropods), ZAA]H o] F(poly-
chaete), 3] =e}(hydroids), @027 (pennatulids), Bl 3-5&
(bryozoans), 3l F(sponges), 121+ (crustacean), T H] &
(Balanus), #|5+(crabs) 2 W22} M o] ¢ x}et7o](sand and
mud ball)3EFF opu 2} 4l of 22 A F7HA] A8k o,
o o] Al o s sk Qlok o] -2 Ak Lee (1998)
2} Lee et al. (1998)2] B0 Y551 ¢l=d|, Lee et al.
(1998)2 AlF=1Qte] sl =Ada} Ad Al ol T7h HarofA K
A TEAA F F BFollA szt ofu et B F
FE, SHE, el ¥ QIR}, AFE X F(coralline algae), 72+
T, whepol] el vl kel Weggs) Sof UERHTHAL Hilgto
W AAAT7E heFet 79§, Alee Hol= skl Yl
5] shaL Qle}. ojof T A AL A FF, A
oF A, Ak A3} Akt 5 9l A A2k o] 2fo] F(Ridder and
Lawrence, 1982; Barker et al., 1998; Seaward, 2002)3} 47|
AYghAte] A T ol A A9 A=A FAdolu o U A =A4] &
Holl A A ol sud, Bolo] Rxot F U Holo Fi &
of webA ®slel= A o2 452 4= Qlth(Lawrence, 1975;
Notoya and Aruga, 1992; Hereu, 2005).
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Table 3. Marine macroalgae and invertebrates identified from the stomach contents of Hemicentrotus pulcherrimus collected in the sea-
weed community on the rocky shore of Tongyeong from November 2008 to October 2009

Species Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct.
Ulva pertusa + + + + + + + + + + + +
Acrosorium polyneurm + + + + + + + +
Campylaephora hypnaeoides
Chondrus ocellatus + + + + +
Ceramium cimbricum + + + + + + +
Chondracanthus tenellus +
Gelidium amansii + + + + + + + + + + + +
G. corneum + +
Grateloupia turuturu + + + + + + + + + +
Lomentaria hakodatensis +
Plocamium telfairiae + +
Polysiphonia morrowii + + + + +
Caprella mutica + + + + + + + + + + + +
Balanus trigonus + + + + + +
Number of species 6 7 9 8 9 6 10

7] AAEA ] e charet A7t oleiAl F, 7]
ol A 45 BH0 R AR WAL B A

TE= = o g = 4= o
717] Slal oheFet W o 2 AJAFAS AlEsto] ghrh(Agat-
suma, 1998; Cook et al., 1998; Kelly et al., 1998). Agatsuma

(1998)= U Eal o] Ams s ool Hol RO 72 A4
& ko] 7rAagt AAE AAste] FX 2 dAFolE Hol
B AN st YAA FFo] A FTFsHThL
31 aL, Barker et al. (1998)2> New Zealandof| 4] pelletAl=,
kelp, Zatef], 5, ol& & Ho|& sfo] A AAE, T4
B8, Y W A A 7R 52 78k Cook et al.
(1998)2 AoiAtwe} sl 275 Hol= gk AdAS] 4ol ohgt
ATE B3l dolatET} sl xFoll vlsf 2-6u) o] 4 Aol wh
2r}a s}, 31, Kelly et al. (1998)2 7}Ea] oAl o &2
ALt QoS BFAE A9 HA] Fi1 fAaE dojatETt
A1) Hol7k "o mx Ao HakeF F7tet A e dE A
TA7= 805 95 4= qlohal sto] 7ol a1 A4 47)
Hehab] ohob g o] gle AmS
7HRE kA e HE EY 4 e S AAE T A
o] JAEA || gt o]fet A-Aih= =
o] vjtkszo] B9, ] Y B S83 = 9 Ao o
=

o 2t oA A E HepdAeL WEAAAY 2, AE
T4 9 WE=9 9 Bidk= Fig 29 Zh HebdA|o 7t
AL Wt 22.3-62.3 mmE 9¥of AP 2 H AL
o, HEAQAIE Bt 15.3-40.1 mme] 74 o 740 &
AL 1€of| 2|t gk Vel ch(Fig. 2a). 2ebdAlob &4 A

o

o] AZeFe 7v7F W 48.5-86.7 g/7W A, 7.7-26.0 g/ A 2 L}
EFtal(Fig. 2b), 9 W-8-=9] F7= HepdA oA Bt 15.1-
35.8 g/7lAl, TEGA N BEat 1.7-11.8 g/7HA = byttt
(Fig. 2¢). = F2) A5} 9 WE8E2 T2 HepdA o 4
- ZH2F 10€of| 24, 2] H & et gl TEEA 2
735 9ol 2L 1] HHE Hof 7= F1to 1-37]47t
O ARZE FH &, A7} T2 7] YERTE Son et al. (1989)
2 441 10 met 30 mof| A A7 sho] AR S2UEFA
(Stronggylocentrotus intermedius)®] Zt7 o] 84 2t 2¢
of XAkl sfo] & A A 9] HHAE rehd TEA
AR 1709 A& w2A Yelyi=t] o]i= Son et al. (1989)
o] AP 27 THA S8 2A7} o] FojHrke A3t 2]
¢l saletell AAlshs SEDEAA7E Felieke] wake] A
Joh= TEdART 728 o g 277 Atk A 9 F83%
o]l dxF TR & 5 T H 9 Afo|E et
W & o] BZE A Gtk 1y 2 ZARA] e
2174, A5, 9l W8 Akt ol A o] Rzl A3
T ATES AR A o2 H| s | = - of 2 ’o] Qlrh
AL & A4te i 13]o] AA 197 A7 4 o2 AP
S W, S ARe] iR o] B2 7|t A HEA L
2 A ET} 247} o]=o] Ark A(Lee et al,, 1998), S
A7 (Stronggylocentrotus nudus)s A LZE $F T7]7He] 1]
Alafeto]u} wo] Aedof tisfAfrt A7} o] Fo]2 F(Yoo
et al., 2004; Kim et al., 2007), Ak} A2 (Yoo et al., 1982;
Hong and Chung, 1998; Lee et al., 2003; Chung et al., 2005)
9 AR A B9 5744 Hol(Lee et al., 2000) 5 A

1~ 18
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Fig. 2. Monthly variation of shell diameter (a), total body wet
weight (b) and wet weight of stomach contents (c) in both sea
urchins, Anthocidaris crassispina and Hemicentrotus pulcher-

rimus collected in the seaweed community on the rocky shore
of Tongyeong from November 2008 to October 2009. All data
means that average value per individual.

ERo|u H gt ofy el A9 7, G ARl gt A
FA 2k 7 0] A Fof| 9loA W 2to| & 7HA]7| Wio]t,
Hapd Aol BHEA Al tigt L KA A FaFt A4 A 7
$(GDHIZHS Fig. 30 Jepiglct. A0 45w s A5
HapgAlel WEAGA Q] A4 A FTF 2H7F Het 3.6-17.0 g/
NAet Bt 0.8-4.0 g/7HAI 2 UERSEIL(Fig. 3a), AJ414 2|4
L Hapd Ao AS B 5.4-23.7/704), HEAA o] Ao
Tt 5.5-16.1/71A| = Hrept o (Fig. 3b), A4 Skt A4
A A5 Hepd Ao dojA s 1290 24, 7ol A&
LR HHH SRR 7o A= 5o F A&, 2] A& U
ER et Son (1999)2 F3liot AA 352] Ae) 2] EA AL
ol A WEAA L] A4 A 47t 2] HhE YERSI 5Y
of 242 ey Qlchar 5199009, Park et al. (1990)% ZHEA]
7] Akgt7lof et Arol| A A4 A=7F 28] F o, 69
o A5 vetfjo] 2 2APATel fALSE TS YERR ST
Son (1999)2] ZAt|A] FAd A2 A AAI] 7$- Fof u}
g Tk 2po| 7} QIA|TE 7-9Yof| & e $1a110-12€9
25 yehfiloka sk ol2et 2utg B u) St &
319] 3+ Aol & Fetatti e F | 7he] AYal4 A
WA LAY FARSE A o2 ghehEth Ao AAA x4
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Fig. 3. Monthly variation of mean gonad wet weight (a) and mean
gonad index by an individual (b) in both sea urchins, Anthocidaris
crassispina and Hemicentrotus pulcherrimus collected in the sea-
weed community on the rocky shore of Tongyeong from Novem-
ber 2008 to October 2009.
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Fe Abt7]eF st Ao ql=tl, = aj el A4lst
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| A7) = Ealiobat 2 Afol 7t glis A2 A4S 4= Qlrt

E3F 2 RAA B A 9 HE=2] SEolA
T UEpd ko) o] £ F BE ARRE FaL o BAS ke
22X U AR A 2 A ] ol BAS Faststr] ¢
gk A A1E s S Hol= Aol wtE ti(Himmelman and
Steele, 1971).

121} Lee et al. (2000)2 7€5E 12971%] 57047t 3=
71Ke 2 AAsE B2 EAA|(Stronglylocentroutus interme-
dius)®] YA 2 FEEA| = 2AL Aatol A 10D0]] XtE 23
Z 1290 FAaE YEletar Hastloh o] gk A= 2
ol Lol A Y E WEA A (Hemicentrotus pulcherrimus)@}2]
TO] Zpolof| A 7]Q1gE ARIA] Bl 7|7ke] 2ARE S8l Al Avt
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Al A E TFehA] Jeal vrehd A QIR =5 A= A
AE3]| Hopof g 34| 2 A7} gHH, 2 Aol A= A
A AR sz 9 WEE W sixF 58 ol %
A = AR AR gtz BAEI 7o AAIL] YA
& 20 AAAY] SETe0] WEPAS TAH O Tro}
4 Yo TAZE Aot STl A4sH: 47
o] wo] el FiaiA UEREA] otk 7S o 2 93]
tH(Himmelman and Steele, 1971; Lee et al., 1998).

oAfe] Aol Al A A eiore] HERe|ol] AAsH
BEbso BEAE Tkt SR, WER, FARE AN
3wk o2, o Ao] Aol N miE AXY Tkt £7
o) RARFEE 45k ACE ety v Aol %

O

217 9 AL A% 52 B sl o] A Hls) Ao
e A0 Uehgrh. 55 g sledol Az HaAA st
A8 o, £FAA ] v go] Erht A, 4gLel 4

‘?_@ e drdETE £
i A o) AE|hA] O &2 A5
% o] obd7} AZbErt. 1 l 2 A2 BETE =
ob =4 6 mof A= siz/do] RIeFskal 7 mol ol A= kel
7h Eual WA R | A S0l ““;‘5}01 gAY olFel szt
ol e 4 2-4 mffof A= o] o sz Ao ARt
= 5 THE AE A 2300] A A H wAg
7ol o ==fsHAl Zﬁlﬁm ool Yefuhes A2 4

08 0 Edj2 Ao sfzat=A] volld o
szete] 44, M 5 Aol
AAAEA 5. B W g e
% o S 24K Wask QL o] AR £ A 4
o] Halo @ HhilE M=o ol L H]—%OE Holska e
Shet] B 71018 8 4 9l Alow B,

d2 ol sl ol A4sh= A9
A|stA 0l Qolo] ZhL5)al

01‘% A9 A4 ?'555
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