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Species Composition of Fish Assemblage in Eelgrass Bed of Bongam on Hansando Island, Korea by
Dong-Hun Han, Dae-Hee Lee, Jun-Su Park, Jun-Sop Kim', Yong-Deuk Lee, Jong-Yul Park and Woo-Seok Gwak*
(The Marine Bio-Education & Research Center, The Institute of Marine Industry, Gyeongsang National University, Tongyeong
53064, Republic of Korea; 'Ocean & Fisheries Science Institute, Jeollanam-do 59326, Republic of Korea)

ABSTRACT Fish species composition in eelgrass bed of Bongam on Hansando island, Korea was
determined using monthly samples collected by a surf net from August 2009 to July 2010. A total of 30
species, 3,237 individuals and 6,850.1 g of fish were collected. The dominant species were Gymnogobius
heptacanthus, Rudarius ercodes, Takifugu niphobles, Chaenogobius annularis, Pterogobius elapoides
and Syngnathus schlegeli which accounted for 86.7% of total number of individuals of fish collected.
Eelgrass started growing from May (DW 61.9 g/m?) showing a peak biomass in August (DW 81.6 g/m?),
and low values in November (DW 57.23 g/m?) to February (DW 15.41 g/m?). The fish assemblages in the
eelgrass beds showed clear seasonal changes; the number of fish species and individuals were low
from September to December 2009, and high from December 2009 to July 2010. Seasonal variation
in species composition and abundance was related to the water temperature and standing crops of
eelgrass.
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S| G el A o] A Zr T W (eelgrass bed)S KA o] 7HE w2 B8 AR BYo] /\1551 Ut} (Park er al., 2005).
AQ F R, AstellA thFstr B33 BeAE +45t U Zoi offo #e At AAE AAT
3, At 9 skt AN Fag 7ed TS @dste 9] o]F T2 (Lee et al., 2010), o1F T2/ AEA ¥F
Z] 1 o

< W2 AFdgiAro] Hal Itk (Thayer et al., 1975; Zieman (Huh, 1986; Lee et al., 2000; Kim et al., 2011), 232z} AFZ
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oo Fog LgHH, FUAAH, FFORHEHY YERT 599 a5t Zu o] F #3 (Kim and Gwak, 2012) 5-°]
71%& 3l7]%= dth(Costanza et al., 1997). AAZ o= At u g Eo] ghaks] o E 1 Q).
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Fig. 1. Map showing the sampling site.
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Fig. 2. Monthly variation in the water temperature (A) and salinity

(m) in the eelgrass bed of Bongam, Hansando island from August
2009 to July 2010.
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(Nakabo, 2002; Kim et al., 2005), £F 3] A= Nelson (2005),
-2 Kim et al. (2005)2 wsitt.

=3 B A= FHFAAFE o854 1L (Shannon and
Wiener, 1963), 28 %7t FAHE = 33] o]4F £dg o o3|
Jaccard (1908)¢] E7t FALEA|FE o] &3t FA=E 24
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ZA7|17E BF 2 11~25°C] W2 8Yo] 25°CE 7}
=9k, 12¢90] 11°CE 7P Wttt A+ 32~36 psug]
AR, 11894 o33l 49 Alol= v A £9ky 8€o] 7}
% RSkt (Fig. 2).

Zul o] A, B (£SD) 1Y AFFS 2009
| 8¢ m, 772.7 %+ 136.0 mm, 81.60 g/m*& 7}73
wora, 1190 ok7t Zastel 20108 290 322~753 mm,
4992+96.4 mm, 1541 g/m’Z 7} @Ftoen, 59 656~
1,260 mm, 642.5+208.3 mm, 61.90 g/m*& Z7}3}7] A2+t
t} (Fig. 3).
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Fig. 3. Seasonal variations of shoot dry weight and average shoot
length (£SD) of eelgrass in Bongam, Hansando island from August
2009 to July 2010 ( = : Shoot dry weight, A: Average shoot length).
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FH A (Rudarius ercodes) AT, Th2 2 2= B4 (Takifugu
niphobles), Y% (Chaenogobius annularis), @55 2YS
(Pterogobius elapoides), 2117 (Syngnathus schlegeli) <=2
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AFe BAo] 2323.1g(33.9%)2 2 AP, IBEAFA,
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63] o] st Al 128 2F @S, B4
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© 540l 408%= S-Astgon, AAFS T2 HAT} 16.1
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o} 48.6%=2 A8t en, F 23] AHHE sHuk(Hippocampus
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U FEY A7 40A olstE vEhY dF P =
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4 20 86.0% ©|AFS XA } 3, A A A ZT} o}
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F02 JHATH(Fig. 5). ‘A’ 15 BlwF Ado| JS
2] g3 A% EdNES SHET & FAFoINeH,
B2 w~7keo] 2 AT o]F R AFHY &4
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Tuo] ZAZFo|9th(Fig. 6A). & 123714, 2009 g0 2 A
A9 oF 3.8%F Uetl ittt € 7jA| = 39 27714
2 7P wol S8staL, 1290 IhAE 7 AA S35t
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23 7t st S5 E A7 B AT 28R
I, 9~1190f A7 @& §Hd, 3~590] 25 o 2 /A
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Fig. 4. Monthly variation in number of species (A), number of indi-

viduals (B), and biomass (C) of fishes collected from eelgrass bed in
Bongam, Hansando island from August 2009 to July 2010.
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o2 F 64170A), 1,541 4go & AA MA4Y 2F 19.8%= A

A 5kich (Fig. 6B). € /WA= 5ol 1447041 2 71 Eol
S, 4o IMAZ 713 AA S5t A9 |
A= 7~65mm, Ho AA 348 mmA Tt 8~10¥, 5~6L7}
A w2 A7 288, HAY A Hels 98T 10

ol 7~49mm=E o A A A 7HA] BT EdstA.
3) =4
EAL A F 7EE AR F 18] S8 Fo=

% 61670A),2.323.1 g2 A A4S oF 19.0%R3, o]
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233 o2 2 26714),161.0g22 AA MAS2 & 08%
e E]'(Flg 6E). ¥ 7NA$E 79 6MAR 7P w
S5, 29 3ol = I7iAT S5k A 9
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3o vl Ago] 2 AA7E wol A= ATt

N O
NeJ

N

Ll

K

o

i}

o

Zrao)] MAlst= olfE F2of uEt FETFe] HEdtt
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Fig. 5. Dendrogram illustrating the species association of fishes collected in the eelgrass beds of Bongam, Hansando island from August 2009 to

July 2010 (© < 10; 10<© < 100; ® <100).
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AATEE 25%F, B84 A HolAE= 30F0] AR E ] EeelA
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Lso o BT Aol BT AR oJEe F
2 OF 10704 o) APE T2 1222 B4, 417, 4
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o=, =2 0,
| (Pholis nebulosa), 385 2] (Aulichthys japonicus), 7o,

=

Z3fu, JE—‘—H A, GEEELE ol AT Tl
A ATS, IEI3FA, B4, S oI, AR M=
R *‘Hl A, S, 183 FA] 5ol A5t = 89

o eHFoR AREN 1RIHAYL XYL} B3], A
oA HA WA 14%E AR HHlEA9 F¢ TF
M= o THAIREe] AR H UL, AR AA A 42
oF 1622 F$H Fo|0d EUE (Acentrogobius pflaumii)-S
oA AR ket AvjsX = B2 o| (Halocynthia
roretzi) & ol AFbetE Ao 2 dHA e, 42 Abra-
tsubo¥te] AB|EX|7F A At AL 2 2719 £34
o7} MABA 7] Rolekn B 1Btk (Akagawa e al.
2004). oof| wef Foll A A7 AA AHE AL 3
oo AAla} feo] ok FHEANL, ofof iRt Y =
A7 gt Aoz NziEH 3E EEL maly Ao
29 Y 3L o] HEoz At Ao JBA
Q=1 (Senou et al., 2004), AR A EFE0] A7) A3t

B3 &2 EYFo] Ao B Bl 2AHY
7) dhel] ARl o Hee FHsAel Uk Ao F2Hr,

oF 2 ARH WES AVEY 28 FHE ¥ AY
o 9ol 7 Eerom, AASE e 7o) AR

M 8do] 7 w3t Iy AAFS Sl 24, AA
gho] 5ol 7H kT ol AL tEI 22 F A9 &7
ZQl zpolof o7t FFLE YA F Y2 FEA|L &
T AFQl 2A0r 7o YFE L= A2 LA U
(Lie and Cho, 2002). 7 A oA Lehd =2 W59 W7t
B2 11~25°Co| L AATE 9~30°Ce AL 12fd of ¢
oA WrteZ Soje= AR HARE Febol T o
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Syngnathus schlegeli Rudarius ercodes
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Fig. 6. Body length frequency distribution of the major species (A: Syngnathus schlegeli, B: Rudarius ercodes, C: Takifugu niphobles, D: Uro-

campus nanus, E: Pseudoblennius cottooides, F: Ditrema temminckii, G: Sebastes schlegeli) collected in the eelgrass beds of Bongam, Hansando
island from August 2009 to July 2010.

AR AR 2AA R AR JFS HYHOE o}

2
2

o

o
=
9
o
N
o
o
o
<
A
>
o
!
b

o gl 24

Ade] g 29 MF o] J Ao Yzttt £ F o] At 9 A g ATt oFEY £ B3 F A
9] W3} A FoellA= 32~36 psuE AARES] 27~39 psu A 7k9] o F T2 FFE FUE Ao E AHZrdr

o vlg] WE o] Z24 o]AS BY AFf, AAuk R ol & E& (Oplegnathus fasciatus), 2= (Pagrus major)
P AR W= W, AR S S I & I A DRITER] §-& FARYPORE o]H e Ful A

Aol &= v Yed o= AEn. Bk ZuE A A AA EAF AFE AN 98 37HA (Kim et al., 2011),
Aol AR AAR Hoj gl vhH g2 AME o] % A ujoll A 73t 10 2 1I7HA] 12)ar €l 2744

g N



(Lee et al., 2011)7} AR =] & £Hs}A] 4Ud ofFo|t)
SE 29k BuelH 2AIT F 79 3 A7l 97

A7k 2ESAT Mol HARE 22 deke] S4o] &
o oz wE A2AYe 257 24 Folth(Naoki and
Tetsuji, 2003). B9 AT 2 BHL BES 2 0ol e
2 Hof 93, FHo] gA FE= FA4E sk st
ATk EZE AR A TR ofF FAS HI%H
o ghito] 323l YRSt WojlFo] AE st ¢t
ZA7F BA4E HAHY AAE2E AT Aoz AzE
b 194 #ol&2 Aol W Agtel A4 '5}“1 =] A
I 2 A (high-water line)ol A 50~20070 A7} & = 34
o SN GG - T~8Al9= Pi% whet o
of BAFsHH, 11~17A0l= 20~3070 A7} FE| Ao o] F3t
(Ochiai and Tanaka, 1986). o] AFoA AA FA} A|7to
SARE AS DT o Ralxo] dud WolE AdSol
AU Ao e 123 2EY AR 277
B 34~47mm AR 417121 268 Afolo] 23Kt )
A7 e R ST AL 22T 2 194 WolE 2
717} oF 11 emol 3L, dem BEOIA Aole] ARG e A
2 1@ o o RAIH AT AANSE Hojot frof B
2] Aol et

T Fuo A 8~104 9] LAAQL Al7|of] AT o]F<
E7HA], G E, F A= AR A 354 G2 Fo=
oE Zug dFAE @A gAY AL 9 ATt
S8 Folth. 3% BF Lyt F R B AFEE HRS
A2, T A9 2 Ee GHA o A=
FTOE A= S7HA] T S5~84, =FFS 5~11¢
HA 5~8Lolth(Kim et al., 2005). o|¥ o) A 8~9%°ﬂ
T2 A2 MAEe] AHE Aer Hop Fulhg A ¢
X]O‘]A A‘\ OZPOE o]_Q_'()‘l._‘: AoF }\377-51111- 57]_}\1j]_‘: /\-]
o]9] A sjx7t 2 dxAH AAstaL Xoje] AL &
PREL HASHA REATE ST AR Fom HER 4
o Agkeloln = RIS AT AxE A4oE A
o naEt Ba AAE oY aTolA s~9d A4
2, 58] 880l 1A 71 Wol AYLUTh T 54 3
mol A 24P S9E AFWAHE 8o ¢ B HHH
AT B0} (Kwak e al., 2006) o]%1 79} AAeHT, 1 o] F
9~1280] A&H 0T FUSAT o ATE 4 1 molA
ST 8, 9T AA7E AUH RO Ho} A 1~10
em A7) oje] 2 A4 A 1~3mE 2T

o ATOIA ThFE ol Rl ok LUWE 4%
2 o]83l= Ao g FolEQg 1 o] 8= Fujdto] By}
= 20 Ao] AL o|FolA om0 F4S A9 =
A3k gpilal ) 5 ol 7p BAH 2471 7 olEBo)
HASHE o) Hake go 2 TAEUY geel Ao Az

ol

WiE B MUY ofR ZEY 137

r

Ak, Zao] A4ska gt o
7) S8 A 2Abe Aulco]y
F7kstel %A 2APE S ofo

g WL 5L
F Aoz Azt

o on: r°i'

FolRo g 7
o

2 %
ool AARE Zuef o F
5 Helch A== 20099 8
G712 W d o dgE o83t Ak
% 30%, 3237714, 6,850.1 g9} o|F7F A=At $-H

< AYs, Is3HA, 54, 1S, dusdd=. A
2 AA AAe] 86.7%E e . Au| o] Fak 4
8ol 772.7+136.0mm, A5 81.6¢, 11¥ Ha 4%
98.1+ 1464 mm, AFF 572 ¢, 2%_ Bt GG 4992+
96.4mm, AFHF 1541 ¢, 549 H cax% 642.5+208.3
mm, A% 61.90 go|Qith. B Zrujut o] 7 L 9YHE
129742 Sk AA7F gasitrt 1 o) 3 TEI <7kt
oho o3t Aits AERse] whE 2 "} FuEe] of

% F24 7 F97] 9Eel Ao Az

o
e
e
ofN
N
“Uoox
o &
ol
n
rE
i
m{o
£ [ of
ofs

A
X
A

flo o ki rt -WL
N ;
—_ Ol')l
m]n

o flo

SE-S.
23 FFE

REFERENCES

Akagawa, 1., T. Iwamoto, S. Watanabe and M. Okiyama. 2004.
Reproductive behaviour of Japanese tubesnout, Aulichthys
Jjaponicus (Gasterosteiformes), in the natural habitat com-
pared with relatives. Environ. Biol. Fishes, 70: 353-361.

Cha, B.Y. 1999. Species composition of fish in coastal water off
Geoje Island. Korean J. Ichthyol., 11: 184-190. (in Korean)

Costanza, R., R. d’Arge, R. de groot, S. Farber, M. Grasso, B. Han-
non, K. Limburg, S. Naeem, R.V. O’Neill, J. Paruelo, R.G.
Raskin, P. Sutton and M. van den Belt. 1997. The value of
the world’s ecosystem services and natural capital. Nature,
387:253-260.

Huh, S.H. 1986. Species composition and seasonal variations in
abundance of fishes in eelgrass meadows. J. Korean Fish.
Soc., 19: 509-517.

Jaccard, P. 1908. Nouvelles researches sur la distribution florale.
Bull. Soc. Vaudoise Sci. Nat., 44: 223-270.

Kim, B.G. and W.S. Gwak. 2006. Study on fish assemblages in
eelgrass bed of Jisepo Bay and sandy shore of Gujora on
Geoje Island, Korea. J. Ins. Mar. Industry, 19: 79-91. (in
Korean)

Kim, I1.S.,Y. Choi, C.L. Lee, Y.J. Lee, B.J. Kim and J.H. Kim. 2005.
Ilustrated book of Korean fishes. Kyo-Hak Publishing Co.,
Ltd., Seoul, 615pp. (in Korean)

Kim, J.S., D.H. Lee, J.S. Park, D.H. Han and W.S. Gwak. 2011.
Species composition of fish assemblages in eelgrass bed of



138 BISE .05 . wES . AZN - 0125 - UES - BRA

Myeongsa on Geoje Island, Korea. Korean J. Ichthyol., 23:
119-127. (in Korean)

Kim, J.S. and W.S. Gwak. 2012. Species composition of fish assem-
blage in a small scale eelgrass bed of Tongyeong, Korea.
Korean J. Ichthyol., 24: 191-200. (in Korean)

Kwak, S.N., S.H. Huh and C.G. Choi. 2006. Comparisons of fish
assemblages associated with eelgrass bed and adjacent un-
vegetated habitat in Jindong Bay. Korean J. Ichthyol., 18:
119-128. (in Korean)

Lee, D.H., TJ. Kim, B.E. Choi, S.J. Lee and W.S. Gwak. 2010.
Species composition of fishes in eelgrass bed of Geoje Bay
on Geoje Island, Korea. Korean J. Ichthyol., 22: 179-185.(in
Korean)

Lee, D.H., J.S. Kim, J.S. Park, D.H. Han and W.S. Gwak. 2011.
Species composition of fish assemblages in eelgrass bed of
Jeogu on Geoje Island, Korea. Korean J. Ichthyol., 23: 225-
233. (in Korean)

Lee, K.S. and S.Y. Lee. 2003. The seagrass of the Republic of Ko-
rea. In: Green, E.P., F.T. Short and M.D. Spalding (eds.),
World atlas of seagrass: present status and future conserva-
tion. Univ. of Cal. Press, Berkeley, pp. 193-198.

Lee, T.W., H.T. Moon, H.B. Hwang, S.H. Huh and D.J. Kim. 2000.
Seasonal variation in species composition of fishes in the
eelgrass beds in Angol Bay of the southern coast of Korea. J.
Korean Fish. Soc., 33: 439-447. (in Korean)

Lie, HJ. and C.H. Cho. 2002. Recent advances in understanding the
circulation and hydrography of the East China Sea. Fish.
Oceanogr., 11: 318-328.

Nakabo, T. 2002. Fishes of Japan with pictorial keys to the species.
Tokai Univ. Press, 1749pp.

Naoki, Y. and T. Nakabo. 2003. Evolutionary trend in feeding habits
of Girella (Perciformes: Girellidae). Ichthyol. Res., 50: 358-
366.

Nelson, J.S. 2006. Fishes of the world. 4th ed. John Wiley and Sons,
Inc., Hoboken, NJ, 601pp.

Ochiai, A. and M. Tanaka. 1986. Ichthyology. Koseisha-Koseikaku,
Tokyo, 1139pp. (in Japanese)

Park, J.I., YK. Kim, S.R. Park, J.H. Kim, Y.S. Kim, J.B. Kim, P.Y.
Lim, C.K. Kang and K.S. Lee. 2005. Selection of the opti-
mal transplanting method and time for restoration of Zos-
tera marina habitats. Algae, 20: 379-388. (in Korean)

Senou, H. 2004. A photographic guide to the gobioid fishes of Ja-
pan. Heibonsha, Tokyo, 534pp. (in Japanese)

Shannon, C.E. and W. Wiener. 1963. The mathematical theory of
communication. Univ. Illinois Press, Urbana, 177pp.
Spalding, M., M. Taylor, C. Ravilious, F. Short and E. Green. 2003.
Global overview the distribution and status of seagrasses.
In: Green, E.P., F.T. Short and M.D. Spalding (eds.), World
atlas of seagrasses: present status and future conservation.

Univ. of Cal. Press. Berkely, pp. 5-26.

Thayer, G.W., D.A. Wolfe and R.B. Williams. 1975. The impact of
man on seagrass systems. Ame. Sci., 63: 289-296.

Zieman, J.C. and R.G. Wetzel. 1980. Productivity in seagrass:
methods and rates. In: Phillips, R.C. and C.P. McRoy (eds.),
Handbook of seagrass biology: An ecosystem perspective.
Garland STPM Press, New York, pp. 87-116.



