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Effects of Predation on Macrobenthic Communities
in Seonjae-do Tidal Flat

Chang Soo KiM', Jae-Won YO00', Mi-Ra PARK', Chang-Gun LEE' and Jae-Sang HONG?*
'Korea Instztute of Coastal Ecology Inc., 205-1, Juan 1-Dong, Nam-Gu, Incheon, 402-835, Korea
2Department of OCeanography, Inha University, Incheon, 402-751, Korea

We examined the effect of predation by observing the changes in macrobenthic communities in a tidal
flat at Seonjae, Korea, following the exclusion of large predators such as birds, fishes and crustaceans
using protective screens. We conducted two interference experiments in the field from April to November
2004: (1) Experiment 1 was conducted at a mid-tidal flat in the western part of Seonjae-do, Incheon, Korea,
(2) Experiment 2 was set up at a low tidal flat in the eastern part of Seonjae-do. Predator exclusion showed
different effects in the two experiments. Both the number of species and density were reduced by 20%
in Experiment 1. Whereas in Experiment 2, they increased by up to 13% and 69%, respectively. In Experiment
1, a high density of brachyuran crabs observed in the treatment may have caused the difference in community
composition between the treatment and the control, and this probably resulted from active predation of
macrofauna (e.g., small crabs) under protection from megafaunal predators such as birds and fishes. However,
in Experiment 2, as typically observed in other predator exclusion experiments, a lower density of benthic
predators and the subsequent reduction of over predation probably resulted in a more diverse and abundant
benthic community in the treatment. We confirmed that predation was a contributing factor in the formation
of the macrobenthic community. We also demonstrated relationships that exist among different trophic
groups (large predators, macrobenthic predators and prey) and what effects and responses occur in each
component of the tidal flats.
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Fig. 2. Distribution of the mean species number (A) and
mean density (B) in treatment estimated by bootstrap
simulation (Diaconis and Efron, 1983).
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Table 1. Enhancement effect of predator exclusion on the
macrobenthic community in Experiment 1

Treatment Control Enhancement
(95% CL) effect
. 8 o
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Table 2. Results of sign test for the effects of predator exclusion
on the abundance of each species in Experiment 1

Taxon Species Tendency p-value
APol Capitella capitata + 0.0001
cDB Macrophthalmus japonicus + 0.0002
Others  Nemertinea spp. + 0.0005
APo! Aricidea sp. + 0.0020
APol Cirrophorus furcatus + 0.0117
CcDB Hemigrapsus sanguineus® + 0.0156
CDB llyoplax pingi + 0.0156
APol Heteromastus filiformis + 0.0225
APol Cistenides okudai 0 0.0625
APol Eteone longa 0 0.0625
APol Lumbrineris nipponica 0 0.0625
MBi Nitidotellina sp. 0 0.0625
CAm  Photis sp. 0 0.0625
APol Leonnates persica 0 0.0923
MBi ?Nitidotellina sp. 0 0.1250
CCu  Dimorphostylis brevicaudata 0 0.1250
APol Goniada japonica 0 0.1250
CCo Harpacticoidea spp. 0 0.1250
MBi Laternula sp. 0 0.1250
CDA  Upogebia major 0 0.1250
APol Pseudopolydora kempi 0 0.1797
APol  Glycera chirori 0 1.0000
APol Scolelepis kudenovi 0 1.0000
MGs Agatha virgo - 0.0001
APol  Amphitritinae spp. - 0.0001
APol Glycinde gurfanovae - 0.0001
CAm Grandidierella japonica - 0.0001
APol Mediomastus californiensis - 0.0001
APol Prionospio (M.) puichra - 0.0001
MBi Musculista senhousia - 0.0001
APol Nephtys polybranchia - 0.0001
CCu Nippoleucon hinumensis - 0.0001
MGs Reticunassa festiva - 0.0001
MBi Ruditapes philippinarum - 0.0001
APol  Sigambra tentaculata - 0.0001
MGs Bullacta exarata - 0.0010
CDB  Hemigrapsus penicillatus™ - 0.0020
CAm Caprella spp. - 0.0063
APol Glycera subaenea - 0.0063

*The asterisk refers to the species that showed high levels
of density in treatment during experimental period. In order
to protect prey species inside the screen, those species were
removed. Accordingly, the density might be underestimated.
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Fig. 3. Comparison of the mean density of each dominant
species between treatment and control in Experiment 1.
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Fig. 4. Results of r-test for difference between treatment and
control in mean species number (A) and mean density (B)
in Experiment 2.

Table 3. Enhancement effect of predator exclusion on the
macrobenthic community in Experiment 2

Treatment  Control Enhancement
effect
Mean species number 714 612 +13%
Mean density 1116 72 +60%
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Table 4. Results of #test for the effects of predator exclusion
on the abundance of each species in Experiment 2

Density(ind./80 cm?)

Taxon Species p-value
Treatment Control

MBi  Ruditapes philippinarum 25 14 0.080
APol Nephtys polybranchia 1.1 0.3 0.087
CDB Hemigrapsus penicillatus 0.5 0.0 0.104
APol Heteromastus filiformis 1.1 0.3 0.133
APol  Diopatra sugokai 0.0 0.3 0.170
MGs QOdostomia subangulata 0.0 03 0.170
MGs Reticunassa festiva 0.0 0.3 0.170
CAm Byblis japonica 0.5 0.1 0.285
CAm Melita pilopropoda 0.5 0.1 0.285
CAm  Paraphoxus sp. 0.0 0.3 0.351
APol  Scoloplos armiger 0.4 0.1 0.451
APol Mediomastus californiensis 1.1 0.5 0.483
APol Marphysa sanguinea 0.1 0.3 0.598
APol  Glycera chirori 0.9 0.9 1.000
APol  Glycinde gurjanovae 0.6 0.6 1.000
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Fig. 5. Comparison of density between treatment and control
in each dominant species in Experiment 2.
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FA o 2 FEA HolE HIde AeE ¥R U
(Lobrer and Whitlatch, 2002; DeGraaf and Tyrrell, 2004;
Brousseau and Baglivo, 2005). @WebAt A3 19] gl oA
o ANHOE ¥ AR LAY oldjo i} R e}
e WAFES AT Dol 4T WAL Aolehs 23
°] 7Fs3ith.

olgigt 71E vlgto g 3 fatE S e ol
AT 4 Sk A9 12 Ao BE an= Q3 3 oY
e FHRHENE TEH)ERH dUE Aesx 7o

AN 238 T ThE EARME) s WP g
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o0 B B 29 349 4Es) 938 4Rl ¥
& Qek A8 28 F A #9, F A olF 29w 3
oleh ZAA AR S TASfe] BF AAYOE F8
AGFA A vo] AN FaAo| EL VAR
5 TP A o] ANBFEo] W I9e) AYEE
uo £ YEE Usd dFeldn @ 4 Aok

AT XY ZF HMSSTE AHHSHE HEe| ¢
AXFTETHY AEsE e Hdez AAE AFY
Yo7t APFHEE FolE Bl AL FRAHOE x4
o2 F2A 9 Aold 7|Q1E Ao R AdHE) kA 4y
£ uho} o] F Ad A AXFETHC] AT HelA
2 stE 93-S veld A2 A olelelA TEE Ao EA4)
o o3t Aoz FAPHINoH T AUt Y 104 45
3] & Ao Jeigt Ad $EAH A AN
T E dPYAMTE] FHAAH dig 7 A AX T
ErT 36 A A5 1S sl A 23k
ol A2shs F8 dPFAMTE FHTY I EEx
7} A5 thSeo and Hong, 2004). ©] F A5 ojshd Ad
FEONA FRE AFE AR, AAFE, FHFEY £
2, 54 AET 47}t EAskE A2 Ve B,
AlF9 Iivoplax pingi®y Macrophthalmus japonicus?} A8 7
oA F3o)] 24 E¥stE AoZ Byt wetA Al
7o A=rt AFT ol Aol Bel AL o5 AT
A EE 54 7Iddste Aoz FAHE 5 AUth
Mg o]&3te] XAARE AT EZN S5l Us
20y w27 JTE Hrkslr) HF d7Ee] ohke A4
Ao A o] gt ¥ E ZhFedd] g AHFHA AL
EAEAR HBAMETE T FA0 gk 2o Z A
o] ofgko] Rl o Aol gle ZToe} &2 49
MAR, FAo] Ze z3ttY MAA 2E)a AAe] e
MAX Y oz XA Jifo] aEE g vEgt
(Peterson, 1979; Olafsson et al., 1994). o] & 50| A g4
o2 FEE MAXANA Y £ FEFE Hrletartd &
AT B}t 2R 75 & 22§39 A4A YoMz 87
Zde] thE 2ol o] T2l JIFE Hrist o, 224
FEEA L] T wE) F29] FFFe] xpEEE F U
A3t T
o|2REH 2UE FEWY A > HEAXMTE Z2A
AR — dEAMEE Hol(dlF, 2R 5)9 Ho| A&
AE 28 & Utk 20 FE9] X0 HRY thEF
Tl AFH o ks sl E 5 ™
3 AS FA g 34 @ AMdolth 3 2iE FEES
o]
H

%
%

flo N2

ofN 1

ot

B AR ZHiAle 2292 A oE FAXFTE H
o] Axdx JEFg A F vk wHA d=T Al BA
the & o B33 Yol 2 A e AeE & 4 3tk
o]21 g Hole] 932 Wadden Seadll {1753+ Konigshafen
Ao AMFE T d3 4 S A8 a7
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Reisc(1985)8] 217} .9 FAVSheh, EAQk} Holne] Zo]
A 3 S Ado] KR TEE et A2 W1
A7 A8 ANEE THY PR L2 QoI T
Fa40] ¥rhe 7HES AR A FolH B A7 9B
2 4 90w, =8 AT Aol Sl FHE AMF
B9 AR 3 F A A4 olsfel YolA o%
489 Ane 9819 Ao slyHE.
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