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Abstract - The biomass of Ulva mats was surveyed in a lower rocky shore of the southern coast
of Korea during the 1998~ 1999 winter. The population selected for the present study was located
on the tidal zone ranging from 118 cm to 136 cm below mean sea level (MSL), where abundance of
Ulva species was highest. The biomass of Ulva species increased gradually from December 1998
until February 1999, reaching the maximum of 374 g dry wt - m2 in February. The biomass
varied little among the sampling quadrats for each sampling time. Over the course of the study a
total of 16 taxa were sampled from Ulva mats, of which 5 were macrophytes and 11 were
macroinvertebrates. Rodophyta comprised 3 taxa, followed by Phaeophyta of 2 taxa, but there
was no Chlorophyta except for Ulva species. The macrofaunal assemblage was consisted of 8 taxa
of Mollusca, 2 Arthropoda and 1 Annelida. There was a dramatic increase in Mytilus sp. in
February. Moreover, the trend of biomass were similar between some macroinvertebrates and
Ulva species. The results suggested that macroinvertebrates may play an important role in
nutrient dynamics as well as food web. Further experimental evidence may be necessary to
explain the correlation between Ulva mats and abundance of coexisting macroinvertebrates.
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7=kl (Ulva species)®] o] A o8] Felja] w
2159} (Tewari and Joshi 1988; Greertz-Hansen et al.
1993; Anderson et al. 1996; Norkko and Bonsdorff 1996).
&3] 294> (nuisance) S| 2F2 FEHE oL Ry
o B mRAel s AN G F4e 4Rl
wew GoFg fe O A4S E) e WA
A eldo) (Duke et ol. 1987; Hernandez ef al. 1997).
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b 74 H o] ofshe, M Ao S0l ¥ Azl W
2 g &AL ZAgsornt st (Littler and Littler
1980). &3] 7]3Ad =7] AAFoz FAHE o
HzFe T AN e wE =2 Y& E
Asted o5 $AHL vgitAle] Hel FEo 9
& Hx= 7] A7) x4} (Littler and Murray 1975;
Murray and Littler 1978; Littler 1980). o] ¢} 72 Ajg]
AdA 5A-L Auel ot AT A o] FX FHY
% A9 $re debln 999 520} g Folw
A7 FAIgle] ¥ AEFE Vel o] EF] 9d ¢
AHEE YA fale] "AH.

54 f2Fe i AE kg AT
LA Fxo YEAFHFA 3 HIAA I
AeiA #3< AHEA & 4 vk (Short et al. 1995;
D’Avanzo et al. 1996; Norkko and Bonsdorff 1996). & =
e FAAY] 40% A=E $ERVIER WEIUY
(Alber and Valiela 1994). ¥}23d £287)E2 ny&
o 93 olgE AZF u|AYE B o|u} (microbial food
web)o 2 Eoj7ith. & 4E57E9 Frhe AsstHAl
2927 BODYE 77| G Y4 & &
AE HAkA: == AL 33E e 4 e Aotk
dgoez Y sizfF HHdEe] FHHAUAM TR
27L& o we Jehis Ar)sE 5 Qo old &
Al AL Az Feol 2L dAAAR FAe H3ke
B3 AMFEY 24T AEFl= & WHEHE
= 3)) 8o} (Norkko and Bonsdorff 1996).

AEF By Fo AdFoz BWHAT U F
232 & (Ulvales) A1 82 S4EAS 34317 o+
o2 d2ix ¢]A %} (Hay and Fenical 1988), 3= <
9] &7 AN FHstm £33 F - RN
S8}t (Kim et al. 1998). 23l Wby ABofA
I A A7 A - Ao PHAst AE&H e
2 A3AA F ok dlz2F A EAyE o &3] s
2 FYUEE 29EH] R3EE dAHeE Folx
45 A=EAE Hax YAA A el ZAH 4t
oFAlddel &3 ANHT e Y AAE AU
o zZgdd dpggoz s ¢AdEE o el A
do7t Al Aeldt ol& s dgA A, A, &
o] A& oty 2AA7|E walof & Foln. wf
g B A3 Bxy shib 276 AgH 2
v 0] AEFS zAFSl AgHAH o)At A FRE
shetsl= Ao|vt w3t Zule Aol EF3iAY miE
WA AMaleles slzfet dYPAMEFES] F7 F
AEFE PAst A3 vl YA JAE =9
3l 32A} g
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Az Agsiutat spekat FE 43 Aol §
A&k Aad = Gl ClAE gukRd (34°48'01'N,
127°49'52"E)ol| A 1998\ 124 2E 1999 24714 j
4 YA 2ARAAH QTG ARS8 38
9 Aoz RE G4t FUFT FFsted s
Aur 3 a8 AFAQ AF 27 gz
925 AT U 2ARAHANA F 10km Hel=
of 43 M 23l AP 2X7) HW 389 cm,
4 36cmolgich =3 B AFxAHI QAT Bewt
AT F oA 1998%E] 19993714 A H &%, d&,
554 HeE 47 6.7~25.1°C, 31.6~33.6%0,
2.0~32.2 mg/Lo| o} (-7 o & 2001).

ZAFA AL HF 29 (mean sea level) o2l 118 cmo)|
A 136cm AFo} (20000 1Y 219 43 713 239))o
AR it 23 e A4 1m HFH o=
67 AL AAst o FEASY. stz §)
Ag 2AAALE v)3 zAMA] §Qtoz Hol A9
100%<] ol2x ZHH ] Ixg Jepm 27kl
A 7 R FEdel sigsidc). 2o AEse
7zt AR ZH A ¥ (0.15m2)E o]4 FzHe mE
F2&3te] aisch WH T WelM Felrd sxFot
Wy 5L Az sl FElsly A F 4
Z7E= 60°CollAM 48712 A2 FAE FIdc A
A7k 2427F ZA ot wi3] 67] AH TAANA F
23 2BS whRow ZFIHT, o] AxFHE
o3t Zule) w29 QEF(gdry wt - m) o2 el
Wolet

T

3ol HA zAP|ZEA ZEEe] AEFE §A
g w33 e ok (Fig. 1). 19984 12%¢)) HT 14.2
g dry wt - m20jjA] 19991 1Y HFel| 95.5¢g dry wt -
m72g2 Z718a o] FAMI 2974A] oleH HF
374.5g dry wt - m29] QJEFS BGch A7 =}
672 Wb FellA T3 Aol AEFE Z Ao|rt ¥
QEH, ol WFT 2o 2t ALY dx 2
Aol 71 Biat AHE FAo2 A 2B F
24& HE31907) W olw A Wy T mRA B
= 1246 o]u] 90% o4 AAEH 7] wiel o] F
FA AEF S5 B23E & U 12€60A 34
7R FAT AEF F7H A e el 7Y
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Fig. 1. Mean biomass (g dry wt - m~2) of Ulva species
through the winter (December-March) at Yegye
rocky shore. Data are means of six replicates and
error bars represent *s.d.

Table 1. Mean biomass (g dry wt - m~2) of macrophytes and
macroinvertebrates in the Ulva mats at Yegye
rocky intertidal from December 1998 to March
1999. Data are pooled over all samples

Taxon Dec Jan Feb

Macrophyte

Giffordia mitchellae <0.01 0.27 0.73
Sargarssum thunbergii 19.73 56.60
Porphyra sp. 0.07
Gelidium divaricatum 40.87 18.07 0.10
Chondria crassicaulis <0.01 0.07
Macroinvertebrate

Serpula sp. 0.40 1.33 1.33
Bullacta exarata 2.80
Cerithideopsilla djadjariensis 3.80 3.52 7.07
Chiazacmea pygmea 4.40 3.93 0.27
Crassostrea gigas 136.73 24 .47 5.34
Liolophura japonica 1.33 1.33
Littorina brevicula 11.33 35.60 12.62
Mytilus sp. 338.33 294.51 1128.53
Ruditapes philippinarum 3.73
Chthamalus challengert 406.13 364.07 374.80
Helice sp. 0.67 0.80

v

el Az 9A7E F71E3 Jgstd FAE sjEs
FAT Aol :
ALA AA 2249 Al sjEeA] 59 H2F
g 1159 HPFAF5E0l 23}t (Table 1). 3| =
T 2% AxFs} 3% FxfE TR 29
# oleje] w2 FrE 2R dos 2 =iy
FEY AMFAFEES BHFE 1%, QAFE 8%,

AAFE 251

FA4% btz B2 JAste E3] 283
= 3% Gelidium divaricatum <& A5 28 A2F=
29714 AEF] ZAAG o) Aol AFA 28t
oot 8 Mytilus sp.2t Chthamalus challengeri= A
<34 29 vlEoAN ¥ AEBFE Hol:= AMFE
oll=vl, 53] Mytilus sp.i= Z5=] YEFo] el 2
Yol 1,129g dry wt - m2¢]] o]2% ¥ HEHS e}
Welol AA5E Chiazacmea pygmea$t Crassostrea
gigasE A 23 oo AMFEE 94 129%E 29
A AEF 748 AT Azel A 2% Az
+ FEo] F/HEAE A= 230 ZalE) wiEd)
A HzFd dPAMEEY FHEPE 1293%F 29
A 10EFANA 15552 42 3715905
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2 E v A s2F At Jg A3
4 e FAoz B3 AY= o] $ih(eg Fillit
1995; Israel et al. 1995; Schramm and Nienhuis 1996;
Altamirano et al. 2000). o] & &3] %X (green tides) ¥
doz J|&stHA o] ofokd FHe F& ke
2 FAsn AT x2dE fEshe 7|3 gF
EHE ot oA A=A RF3ld. Valiela e
al.(1997)2 v FH WfAA 2 Gahrela] wiws) 1Ay
e AR A 4dE JIF TF £ AF/A
Zh WA el HAE $A FE, 2A18E Sl %
THHA FAel T3 AL 7)1 oldsig e 18
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o AA =25 e HE& Ftsid ZoHet 2
A sizFe) dizhdA 7o) FRttn Alsdth
dAg stz MAlse dokst AMEER} 72
ule)] wj=e}e] A5 A (mutual relationship)= 13}
2 kskent sizF FAAM 2A7 ofkd A YAkl
Ha AM B &7 Zue) vjEE o)L AME
B 2A o2 RE 9 3¥ 5& v & FeU) qloh
FrAzEvjol dAglelM TER Cerithidea california
2o F Ulva expansa9d &3] FAlo] A& &
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Az HAstd 2o A4S FAAE A9gE
Ba]F= 7olt} (Fong et al. 1997). X3t X A] A FE
9 dlzf Age AoznEd 33, M2
AF Fo] A TEAMEte] HH, 1 Fel] wo]zA]9
A o] 87FsAde] F27 249 H 4 U
(Wakefield and Murray 1998). JF3ol|A] Ho]atg o]
= ) xF2 AA (sea urchins), ‘@)=t (sea anemones)
Atole] Az AAE HxFel sl At Tw|Ee
AL e v FoF 988 9IE e Aoz
olsfl3la glom, si=F AEF Fviet A A A
Egr Zrsly €S BeF3 Qlvh (Amsler ef al.
1999). & AFZANM ehd ALE 2l WEF
7k §A 23HF F A AEAXTEY AEHF F
7Fe A FE 23 Zaee] AR &3 7
& HoAFE Heltth ol Ztel wjEA Belut A
2k ol o &3 ¥ AMEEI}Y AzAAE
37 Y3 A7 HeAs A Aeldh

Za sjENM 20FF A EAE] =,
qg7l¢le 11579 AMFTER 6FF2 dzf2 74
Ak o] 5 dANA gter FA 75 Ay A
AMEA R F3d Aol HYAMFHES BBl
) As 259 v)AAAM L dAEES 2R AR
AL =H3ks Fo8 99loz A3ty v (Orth
and van Montfrans 1984). ¥ 13- vl4d|l2F v 1)
AAMFES BAY 4 Qe 7 Aol 9o A=
HA igkA|gh, sl Al FACAM w]aFAES
d&o] jFE= o ofdt F83 | o] ¥

A shitzzi A Aol vehd Zalee] Hd
Ay B2 (374 g dry wt - m 2 o= e} Venice hr-oll M
FH) AE=F(eF 2kg dry wt - m2) (Sfriso and Pavoni
1994) B} x|t Aw| el Palmones River <3 8}7-¢llA]
Hu¥ FHd AEY(370g dry wt - m2) (Herndndez et
ol 19973 Wl%83 oJek AN nuR PEF
(Israel et al. 1995; River and Peckol 1995) Bt} =ZA %
< Fkeoldh £3] ol G3htE /MBAAC R4"
wheFe] el BNl FEHE Al o
Zgde F2 253 o2 ES YA 9l
A F5Ut foldhar e At FolA I of
sl vlwye o B AFAYH 22 hitxdde o8
oA et el BeElsh BA Y EFeo 1%
= 73T ehtolyt F3helA RelFE A BT
Aznsly AAEE Ao HAH A7) 2EYE
2 9, ALH dAE] 276N Jepd JEFS
) & oz HriEc

Zafe] AEFE P8R AYFx, KFAGTH =

A, 225, A2F 209 AA 283 AA] 8o
A ANAZ WE GEel o7 dAe &3 Fof o
3] ZA ¥} (Ramus and Venable 1987; River and
Peckol 1995; Hernandez et al. 1997). =31 v|AM| 3 34
273 & Zs AEF HsE G & U F
g8 Foz P Aol wENA 922 ALH o
71 =2A7F Ft ol Rl AFE $=F KA
I 2=E A3sle 2z AAEHA2REH
AT 25T & Ak ol SV Agolw 2o o)
= e AHe Aael deld 4 glel ¥
JEFE nehe Yoz e

Zra}el B Ulva curvata®} Ulva rotundata 73 AR}
of] gt ¥AFgEFe] 2umol - m 2 - 571 & 5 o]t} (Pérez-
Llorens et al. 1996). =38t o|52] &4 gkyt PAHA
& o83t LI wjE 2~3FolA JF2FFE A
3H 4 300 mg - m2 o]Ate] Xt} (Hernédndez et al.
1997). o] A= dF54H2 ZE PAHHE T
A7l o)8F $ e FEo]7] W 2] o
3 94 9A BAR] A 7Pl dE Aelvh =
3 Zo§ FRAES vwA w3 EHHEF A4
120 wmol - m2 - s71 o]A}o]t} (Vergara et al. 1997). FA}
717t Bt AT viEe] =dsie FFe AL q
600~ 1200 umol + m2 - s 1 Wl o)L 5 Fo| FAF) F
¢t Fa2EE vEdlvigte v B A7t 34
gtol] olAl vk mepr ALH ZARAAHANAM 2N
7} 7&23) AAshed 2 Alge] glgg #HAT 5 3
= ol

Al Al Zol7b yAT W NN At 7o
AEFE YA Z & ALdA HF Aleld FHUE o
Foll H42 Bt} (River and Peckol 1995). ©]21 & A
2% W5 22 24 WA A5 e 2 o
g 54, v wjAFAl2 Waquoit Bay 3§ 3
Cladophora vagabunda, 3-% Gracilaria tikvahiae2] A
EAAAE wde Jeh}r)® e (Valiela et al.
1997). o] &} zre] AAo| wrE Zsje v QEFF HE
9} ofd] w2 FH AE - TAE FHE S o}
e A7) ofelA Zloldh.

= B -2

1998~1999 A& FlF A htzzdelA
Zse WES] JEF AP AHAG. AFed
ole} 118~136cm 2o AT FAIAAHL Zx 7}
713 WAl g A& ot} Al o] AEFE 129K F 2
A7) RF3) F7}ste] 286l 374gdry wt - m%] &
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et 7 ARl 329 67 WERF) QEF
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72 AIFAME - A Ee] 2HIUL ol H=2FH 5
3% AP FHFFE 11F02 NG &8 =27
T F2F 3% Z2F 2FdT A 099 m=x
T 2954 4t Y FHFFTES A dASE
o] 8¥oz /M WkE o= AAFTE 253 I
TEol 1% 283l AA bt 23442 2wl
oA Mytilus sp. 8FFL 29| 4T 7 B
Aok =3 A7 AR A FAHRFER 2
AEF HELS AR Ak Yepiidin. ol 22 2
He 2T e NP FHFFE] HeldH et
ol ot £ Fod J9¥E 3 ez A8
ok Ao wjEg) AP FHFFTE AEFTE] BAE
old3l7] ML o B AFH FAEC] FrFo
oF & Aol

A A

¥ 97 199849 = gl FAD AAr)erx 4
T3] (1998-022-H00002) A-7H]ol] 2]3le] $3Y 5]
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A
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2ANGI 2001 HEHTAL 15 P AFAZ B
A 24 @AFLIN). 3AdS AFTE
FA2(LHS).
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