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The Community Ecology of Mobile Macrofauna (Fish and Decapod) at the Youngjong Tiny Tidepools,
Incheon, Korea by Byung-Gi Kim, Byung-Pyo Kim and Kyung-Nam Han* (Department of Ocean Science, College of

Natural Sciences, Inha University, Incheon 22212, Korea)

ABSTRACT

Mobile macrofauna and community structure were studied at the Youngjong tiny

tidepools, Incheon, Korea. Samples were monthly collected from February 2010 to January 2011.
Mobile macrofauna community comprised a total of 18 species, including 1,122 individuals and
623.6 gWWt. The dominant species were Luciogobius guttatus, Tridentiger bifasciatus, Hemigrapsus
penicillatus, Pagurus minutus. The number of species and biomass were low from December to March,
and high from April to November. Canonical correspondence analysis revealed that temperature were
the most important environmental variables in determining the observed variability in community
composition. Species diversity indices ranged from 0.14 to 2.05, and showed the highest value in
October 2010. The tide pools provide spawning ground and nursery ground for some fishes and

decapods.

Key words: Community ecology, tiny tidepool, mobile macrofauna, Incheon

x
rhu

W2 ol gt S ohekdt 279k 4 2E 2 94
£ 7H 23Eol9 EAolH, o] A&t AEE
A FFE A= 245 FH 20 A9 F3E 2ol
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et al., 2005), Efetafjot=P 3 =7+ (Choi and Jang, 2007),
Al AL =1 20 (Choi er al., 2008), B {3
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Fig. 1. Geographical location of the sampling sites in the intertidal zone around Youngjong Island, Incheon, Korea.
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E 7= SPSS version 12.0& 0]-&3}%t}.
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Fig. 2. Water depth and pool length at the sampling site.

A% Z4290|9 015 Y 52 2Y 207

—@— Tide pool
—Q— Nearshore
30 —ll— Air Temp.

Temperature (°C)

Salinity (psu)

DO (mg/L)

Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan.
Month

Fig. 3. Monthly variation in water temperature, salinity and dissolved
oxygen.

B3} v wd off 8.3~11.3psul] & oS Bt EEA A
1.23~2.62 mg/L2] oS B¢t

FEE 2F3HolAA AR ofFd HAF= F 359
I} 18%, 1,12270A], 623.6 gWWto| 91, o] 7F 2% 23} 8
Z(444%), AZFRE 182 73 10%(55.6%)°] Q1T (Table 1).
oJF= FELTt 64 TFLE o7 HRES AA A
o A SE 2 1122704 = AZ2327) 63970A 2 57.0%2
AASFAIL, o] F7F 48370A| (43.0%) ATk BAFA Lol Al
L 2 623.6 gWWt = AZF27} 4282 gWWio] = o] A
Aol 68.6%2 &S BAIL, ol 77t 195.4 gWWto| A
5ol 314%9 Afe&S ZAth £ KBU/HAZ A=
o] 42.9%5 A}A|8t EA| (Hemigrapsus penicillatus) 3. ok
FAEE 257T70A (22.9%)7F AAE wED=E (Luciogobius
guttatus)O| Yo, WAFAN = £8FA EA7 7HE =2
338.4 gWWt (54.3%)0] 2@}, n|ZEo] 111.3 gWWt
(17.9%)& ZASA. o2 NEFEYS (Tridentiger
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Fig. 4. Monthly variation in number of species, abundance and bio-
mass.

bifasciatus)® 717V A| (Pagurus minutus)7h -2 7)1
71 293 FaF0|rt

AR Wt A o]Fo] 2AFL 10¥€0] 55 (192%)22 7+
Z woka, A 193 2¥el= EdHA gt A4 RE
109 71 W2 F¢ 8F(17.8%)< 7158, 283 124
of 7Hg AL 2F 44%)°l S@HAH. o179 MAr= 7¥
o] 9370A| (19.3%)2 7H¢ Wttt AZF= 69l 7P g2
8774 (13.6%)7F &3t AL, 89l 7 A& 3370A| (5.2%)
7} £85I o7 AT 490] 372 gWWt(19.0%)2
71 Eokth AR e 69 7M=L 61.9 gWWt(14.5%)S
7123+, 190 7F8 AL 14.7 gWWt(3.4%)0] =833t
(Fig. 4).
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e BN, 7P W& gE ol A2 0.1420 2ol ik (Fig.
5). JA&EA A, 2A 209 AFeE FEEHSUH. o] 7he
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Fig. 5. Seasonal fluctuation of ecological indices in the tiny tide-
pools.
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Fig. 7. Canonical correspondence analysis biplot. Length and di-
rection of arrows indicate the relative importance and direction of
change in the environmental variables.
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< AABHE L 258F0]Y] AT} At SE HaEtg]
th(Fig. 7). 28R ol &4 Ao disto] Al 153 A 2
Z9o] 18R 7+ 0.129 003 Ve o T, AR
erfP A 1& A 2% FF 7]98L 3485%F AYshe=

o8 ygyth 2850 a1 AAse Al 152
0.85921,111 2%2 0.730] 9]t} Agte] B Autof tiste] A
13 Al 229 182E 47 0.148F 0042 e OH,
AAA =z et Al 153 Al 259 F24 7]0]&-2 444695
Agste ZA02 Yetyth 28351 a0 diAse
A 1%L 09601, Al 2% 0.900] Ut} whaha] B Ao
A o] 8H B BlgE 2EFY HolE F AYtes AoR
urebstTt

o

1. aEEsYs

Z 19370A7F AP =L, 93] @A 28 AV]e 4
AEH 1297tK] 09, 195 E 3¥7tA] Y2 o]F5ket. 9
Hof| 71 B2 47T7HAI7F QA= AL, 59 7P AL 570
7F AR E Ak AR FE 1199 7HF =& 23.8 gWWteo] A
HE AL, 68l 7 AL 2.8 gWwteo] A=t A% H
9l 8.6~63.0mm (B 30.0mm)Fch 6Lo)= G Sof
7} 7FE& AlESE 0.9~2.1 mme] HHE E I (Fig. 8), A
T2 AR ARt FE Bol 24EHololA upx|gre
2 2383 1299= 2.7~45mme| HYE Ao wat 27
29 ztolg Bgon, Agtat 7kY] Al7|7F 9 FTh
(P<0.05). gHH A7) Zal9 72 FAloA S o] &

o8& AAR A3 BE A 2A A&HHo2 )
v A Z 379 65.0~750 mm ¥l AA7E AF

8

o
pe

2.0|2%=

Z 25TAZE AP =L, 98] 25 28 A7 3¥
HE 119717010, 1292 H 29714] Q|2 ©]F33tt. 4
Hofl 7P B2 4570 A7 QAL 5L 7 AL TAHA|
7F AR Ak WA= 4 7FE =2 25.1 gWWto]
AR = (3, 59 7 AL 52 gwWwweo] AR E (. HA
HOl= 12~57.5mm (B 392 mm)Hth 245G oloA At
@sto] 3o BEstd e FIsHATH(2009. 5. 17; 2010.
5.19). 78= A o7t 7HgE AFSE 1.6~2.5 mm
O HE HYA, Aau2 Ha ARt FdE Hol 24
S@ololA A ge g Ed3 1Yol 2.8~3.6mme] ¥
2 Ade wet 27] Ex9 Zo|E H o (Fig. 8), Abeti}
7+ AZ17F 4 FATH(P<0.05).

3. 27

T BIAAAZE AFEUL, AR 717 128 25 SR
oh(Fig. 9). 214271%1 6l 7 B2 63704171 - =
I, A27190 1900 7H A2 2470 A 7F AR = ok A
ANM= 6ol 7M=& 524 gWWto] Y=L, 3] 7}
A 113 gwwio] AYHAL. TS WelE 54
of WA Uepieh. 4EE FEE] WS BHsn &
AL 6.3~20.3mm, mode 9.0 mm, B+ 13.1 mm< HYE =
Fom, IAL 6.5~20.2 mm, mode 12.0 mm, B+ 13.1 mm
o] HAE Ho] A Aol gl &9 AE F&o| 7Hs
T A0TAIE tde 2 2ARE A3t o] 183704, =3 0]
22470A 2 Au|= 1: 122 veEbgd. =33 AH 7 298
K71 68o AIHElo] 987 AE AL, FEUHE Wl
9.3~20.1 mm, mode 9.0 mm&} 16.0 mm, EF+ 13.7 mmZ 1}
Bt A= 108s SHeE JFAHLE 7Hde AlZstH
(Fig. 8), 2] 7|7tol]l A A7 @Ay =A%
A 7P 2 2719 Agdtol fAIEH AA 27 E
o FFE FUH(P<0.05). FFLHEF] M= 0.5~220mm
(B 11.3mm)Act.

4. 7147 |.EI'5<PXI7.”

—Ood

F 1067047 A™EH AL, A 717 AAQ] 123] 2F &
@tk (Fig. 9). 1083} 1€ 7HF B2 1870171 A =]
AL, 490l 7P AL 1I70AI7E A E A AA AL E 11
Aol 71 =2 8.0 gWWto] HFE YL, 4€0] 71 AL
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Fig. 8. Length-frequency distribution, expressed as percentage, of pooled data of Tridentiger bifasciatus, Luciogobius guttatus, Hemigrapsus
penicillatus (curves: estimate growth).
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o R 8F0] FUIIAT, ALRE 1050 FAsHGT 4
N (. ) & F47t 2USAT ol R0 diio] YRolTT A
o gl 227 331, HA A7 Z dEE Q)
W Cold water seasons ol H ‘f’%"% %721‘94 %"1—':1_01—;‘01 /\—14_1'—3]-_7_!_ 9»11:]’ (Choi, 2011).
© z7lo] EEAF = 73
—fSeasonal migration =~ Boudreaux et al. (2006)2 Z7t 9] SEA A5 12T}
@ ® olFALer FEsto] RABIYIL, o] T =Y HREe] &
gt o]%54 % (mobile species)? HZHFot o] Fold, F4E of
e el el 27} =941 AR SL AztEs} H9re S Wyl T2

Summer seasons @ Alpheus bisincisus = . . )
AJAE o7 AZHFE mobileE 22 FLEFFY L (Nickell
Fig. 9. MDS ordination and seasonal movement of the principal spe- and Sayer, 1998; Pulgar et al., 2003; Cunha et al., 2007), &7}

cies based on abundance (circles size: number of individuals). o] o=l AZtEE Edste] shte 2o a dAT7atgct
(Ronnbick et al., 1999; Amara and Paul, 2003; Johnston and
03 gWwto] AP et. 2 A= 149,349,549, 119 Sheaves, 2007).

2 B BAEA S5 WE 39~27.9 mm A7 TRl HaE 24gdo] olFe ATE A
(Bt 9.0 mm)RAAL, A-e| wet 27] B9 2folE HFTh B o] &4 25 (Choi and Kim, 2000), A= 84 <]

(P<0.05). Aol A 12, HE2F oA 9% (Choi er al., 2005), B QF3 <k
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=Y F Yol A 27F (Choi and Jang, 2007), A1 ¥ AL
A FH 27% (Choi et al., 2008), Ej¢tafor=tT F R3}of A
163 (Choi and Lee, 2013)0] @34t 5 HE Ao
2 o]2old A= YREo|A] 112 (Chung ef al., 1990),
AFASHOIA 115 (Kim, 1995b)0190tk. O[5 A7} vlmd 2
FRo 25gHolS TGO, AN 2AE TFE
o zatdlE WAWSIE 25gHo0le] F4vl TEH
2 A AL G = Utk AL AT ALY HS Sl
AT EHe= 5F 70 (Cottidae)7t T2k 7| A 7o
A A% Aozt lgled tE dtodlAe WEo T oF
7F F¢ AN 7P =2 vES AT FEH0l U
Aok A oY T2 AF S Y Yo
2k 2ol 7t ATk 2 EAFIA AEE dnbo] YA 24F
Fol Well =2 & Ada 27H| Ado] Zy UL, 47
zZpgPole AT Fdo] Zy qldlen, nEgEa 1l
EFEYSFO] ST 25PN = U=
3 olRL Aol gt 2ol T2 o= FAAT A
o] B o)X= ENGE (Favonigobius gymnauchen)©] -7
3, BA M= 8| =3LYE (Acanthogobius luridus), 255
(Synechogobius hasta), B85 ] (Periophthalmus modestus),
ofut, Ao = FE2YE (Tridentiger trigonocephalus), 3
W5 (Chasmichthys dolichognathus), 8% (C. gulosus), 0]
a=o] 35k th(Chung ef al., 1990; Kim, 1995b; Choi and
Kim, 2000; Choi et al., 2005; Choi and Jang, 2007; Choi et al.,
2008; Choi and Lee, 2013). 3| 277} EZ3H= S 7+
Sol3t ofo ot F9 €2 NAI7F A8+t (Choi and
Jang, 2007; Choi et al., 2008). ¥ A1E £2F ZLEYolE
oz AR 23 oE s Blste F47F AL, 1
Zaro] fus) Bol AUE UL thek 27]9)
2N 2 a7sh TR 1 v RYEL
o|% A%dt= AS & 4= =l Nieder (2001)
25g70l)4 G2 52 2T 28 258
= Y Dialommus fuscus= AU ¥ 24
stH, 37138 580 U5 st v
A A2H7] 41 oA A= s, =
o] It} (Park, 2005). 53] 21 &Fe 24g
2 ZoA FATE AFoll FAF 8 (Arakaki and Tokeshi,
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Table 2. Mean and maximum lengths (mm) of mobile macrofauna
collected in the Youngjong tiny tidepools

Species Mean Maximum
Fishes
Acanthogobius elongata 437 43.7
Favonigobius gymnauchen 25.8 25.8
Luciogobius guttatus 392 57.5
Periophthalmus modestus 44.0 499
Synechogobius hasta 30.6 56.2
Trachidermus fasciatus 434 472
Tridentiger trigonocephalus 364 364
Tridentiger bifasciatus 30.0 63.0
Decapoda
Charybdis japonica 21.6 23.7
Hemigrapsus sanguineus 15.1 24.7
Hemigrapsus penicillatus 11.3 220
Pagurus minutus 9.0 279
Palaemon macrodactylus 22.7 26.7
Portunus trituberculatus 40.7 40.7
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