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We estimated the distribution of predator-prey interaction strengths for 12 species of herbivores (including
amphipods, isopods, gastropods, and sea urchins) and made a regression model that may be applicable to other
species. Laboratory experiments were used to determine per capita grazing rate (PCGR; g seaweeds/individual/
day). Relationship between the biomass of individual grazers and fourth-root transformed PCGR was fitted to
power curve (y=0.2310x"**, r=0.8864). This finding supported that the grazing efficiency was not even as indi-
vidual grazers increase in size (biomass). Therefore, the biomass-normalized PCGR was estimated and revealed
that smaller size herbivores were more effective grazers. Grazing impact considering density of each taxon was
calculated. The sea hare Aplysia kurodai had greatest grazing impact on the seaweed bed and the sea urchin
Strongylocentrotus nudus and S. intermedius were ranked in descending order of the impact. The amount of sea-
weed grazed by the amphipod Elasmopus sp. (>4,000 ind./m?) and Jassa falcata (>2,000 ind./m?) were 3.435
and 1.697 mg/m*/day respectively. The combined grazing amount of herbivores was 5,045 mg/m?/day in the
seaweed bed. Although sea hare and sea urchin had strong impacts on seaweeds, the effects of dense, smaller
species could not be seen as negligible. Surprisingly, the calculated grazing potential of sea urchins with a mean
density of 3 ind./m* exceeded the mean production of seaweed cultured in domestic coastal waters in Korea (ca.,
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5 ton/ha). Small crustaceans were also expected to consume up to 16% of the seaweed production if their den-
sities were rising under weak predation conditions. Considering that the population density of herbivores are
strongly controlled by fish, human interference like overfishing may have strong negative effects on persistence

of seaweeds communities.
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Table 1. Comparison of linear/non-linear fitting results on the relationship between grazer biomass (wet weight) and 4th root transformed

PCGR (per capita grazing rate, g seaweeds/individual/day)

Model type Equation Standard error Correlation
Linear Fit y=0.279+0.010x 0.130 0.919
Saturation Growth-Rate Model (Michaelis-Menten Model =1.453x/(14.881+x 0.183 0.833
y
Power Fit y=0.231x"** 0.153 0.886
$=0.15277602 07 1
r=0.88640587
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Avg.Biomass (Wet weight, g)

Fig. 1. Relationship between the individual biomass(g) and 4th
root-transformed PCGR(g) data fitted by non-linear model(power
curve fit).
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Fig. 2. Comparions of biomass-normalized PCGR among species.
Cha, Ch. argyrostoma turbinata; AK, A. kurodai; Or, O. rusticus; Nd,
N. discus; Hs, H. sangarense; Cc, C. callichroa; Sn, S. nudus; Dd, D. den-
tisinus, As, Amphithoe spp.; Bs, Barleeia sp.; Cs, Caprella spp.; Ts,
Turbo sp.
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ZA3AN(S. nudus, ©¥ 1,500 mg/m)2} ANXIANS. intermedius, 733
mg/m’) 591 A% VERTE SAAIS. nudus)e] M AEEE
2 MAmM? QA Aoz FHEN O™, o]i= Sala and Graham(2002)
9] Strongylocentrotus purpuratus®] 412 A% 1.463%} FAFSH
Feolth W= diAIE 0.005 g ol8ke] A Et FEEs
Zt= 210 % vttt o5 7hed] el WA WErt 4,000 7)
A 01741 A eV -+ (Elasmopus sp.)2t 2,00071A] 17421 7}
N2 S5A 12| Q920 (Jassa falcata)®] A28 22} 3.4359)
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Table 2. Average biomass, density, PCGR and impact of grazers on seaweeds
Taxa Scientific name Biomass (g/ind.)  Density (ind./m?) PCGR (mg/ind./day)  Impact (mg/m*/day)
MPo Acanthochiton spp. 0.0300 28.3 0.0282 0.800
CAm Aorcho sp. 0.0010 77.8 0.0003 0.025
CAm Aorides sp. 0.0005 67.8 0.0001 0.009
CAm Amphithoe spp. 0.0050 191.3 0.0027 0.511
MGs Aplysia kurodai 30.0785 10.0 251.2949 2512.949
MGs Barleeia sp. 0.0040 25.6 0.0020 0.051
MGs Cantharidus callichroa 0.0560 40.9 0.0642 2.628
CAm Caprella spp. 0.0020 4235 0.0008 0.339
MGs Chlorostoma argyrostoma turbinata 28.1190 1.0 229.9757 229.976
CAm Ceradocus sp. 0.0010 1.1 0.0003 <0.001
CAm Corophium spp. 0.0005 57.5 0.0001 0.007
Cls Dynoides dentisinus 0.0040 17.8 0.0020 0.035
CAm Elasmopus sp. 0.0020 4296.0 0.0008 3.435
CAm Ericthonius brasiliensis 0.0030 579.7 0.0014 0.790
CAm Gammaropsis spp. 0.0020 478.9 0.0008 0.383
MGs Homalopoma sangarense 0.0260 498.6 0.0234 11.658
CAm Hyale spp. 0.0050 207.2 0.0027 0.553
MPo Ischinochiton comptus 0.0490 10.0 0.0538 0.538
CAm Jassa falcata 0.0020 2122.5 0.0008 1.697
MPo Lepidozona spp. 0.0120 23.8 0.0085 0.201
MGs Littoraria strirata 0.0080 167.8 0.0050 0.832
CAm Maera serratipalma 0.0030 128.9 0.0014 0.176
MGs Nordotis discus 5.9190 0.4 29.5849 11.834
MGs Omphalius rusticus 2.7200 3.0 10.6336 31.901
CAm Podocerus inconspicuus 0.0020 364.2 0.0008 0.291
CAm Stenothoe sp. 0.0002 588.6 0.0000 0.023
EEc Strongylocentrotus nudus 69.0558 2.0 750.2220 1500.444
EEc Strongylocentrotus intermedius 136.1680 0.4 1833.3626 733.345
MGs Turbo sp. 0.0006 1.0 0.0002 <0.001
% CAm, Amphipoda; ClIs, Isopoda; MGs, Gastropoda; MPo, Polyplacophora; EEc, Echinoidea
oo A ARl FH ol
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Fig. 3. Frequency distribution of grazing impact of 29 populations.
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