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Species composition and seasonal variations in fishes in the

eelgrass (Zostera marima) bed in Aenggang Bay, Korea

Won Jin Hwang

Department of Oceanograply, The Graduate School,
Pukyong National -University

Abstract

Species composition and seasonal variations of fish assemblages in the
eelgrass bed of Aenggnag Bay and in the unvegetated habitats near the
eelgrass bed were studied wusing monthly fish samples collected by a
small beam trawl and crab pots from January to December 2005.

During the study period, a total of 43 fish species from 25 families and
8 orders were collected. by a-small beam trawl in-the eelgrass bed. The
dominant fish species were ~Rudarius —ercodes, Pseudoblenninus cottoides,
Hypodytes rubripinnis, Tuakifugu niphobles and Syngnathus schlegeli and these
accounted for 73.0% of the total number of individuals collected. The next
dominant fish species were Pseudoblennius percoides, FPholis nebulosa,
Hexagrammos otakir, Ditrema ftemmincki, Acanthogobius lactipes and Leiognathius
nuchalis. Most fishes collected in the eelgrass bed belong to primary small
fish species or early juveniles of large fish species.

Compared with the fish assemblages in the eelgrass beds of other areas,
the fish species composition in the study was similar to that of

Kwangyang Bay, which is geographically adjacent, but there were some



differences in the fish species composition between Aenggnag Bay and
Jindong Bay, which is at a distance of 100 kilometers away from
Aenggnag Bay.

The fish assemblage in the eelgrass bed in Aenggnag Bay varied
significantly with season. The number of fish species was less than 10 in
winter, but increased in spring and autumn, and the highest value
occurred in September. The number of individuals was the lowest in
winter, but increased from January until March when the highest was
recorded, then decreased in summer and increased in autumn again. The
biomass was the lowest in winter, but increased in spring and autumn.
The highest biomass occurred in March. The seasonal variation of fish
assemblage in Aenggang Bay’s eelgrass bed occurred-due to variations in
the water temperature, eelgrass biomass and abundances of major prey
organisms, especially amphipod (caprellid amphipod and gammarid
amphipod).

Species richness, number of individuals and biomass of fishes in the
eelgrass bed were significantly higher than those of unvegetated area.
Most fishes collected in the eelgrass bed were primarily small fish species
or juveniles of fish species,. while larger fishes were collected in the
unvegetated area. These results indicated that .the eelgrass bed in
Aenggang Bay functions as the nursery area for many fish species.

Meanwhile, the investigation of efficiency of crab pots for collecting
fishes in eelgrass beds showed that the crab pots were less effective
collecting gear than the beam trawl for eelgrass fish community studies,
but the crab pots collected fishes effectively which were difficult to
collected by the bean trawl during the overgrowing season of the eelgrass.
Thus, the crab pots can be used to collect fishes in eelgrass beds as an
assistant gear along with the beam trawl for fish community studies in

eelgrass beds.
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3l = (seagrass)= At SA & HIH FF WY EZ ol LF A
o m oma} Ao 2 A AdelA dy EEsa Utk (Paul, 2005).
2guvet 7 WGl &9 (eelgrass, Zostera marina)7} $-733FaL 9o
w, 01%% JJ% wel WAste] FAJg 2 A (seagrass meadow)E ¥ A
33 gt} (Huh, 1986).

dzE A7 1,500 g Cm? 0139 H& AL S3sta glo] (Phillips,
1974), sz 5ol DAL J+e MEA= F7IAAHAE (detritus)o] FF 3kt
gt S xA = B sESNA AH AL E (Thayer et al, 1984; Valentine

and Heck, 1991; Heck and Valentine, 1995) X+ IH Ao =2
5‘}1
H OEHES STHA 7T

AR gel AAsrld Ag s,

o)
2R

Z1y
CEX
T8
4o o
(shelter) &
ground)<
3 o+ (Heck et al., 1997).
oAy o] A= BL 3
T Q7] W& Ao H#I
A o] FolA I 3
AHRETE, YdE Tomioka Bay (Kikuchi, 1966)<}

T} (Harrison, 1989; Vetter, 1995). 1&| il
vl &S °F38}A]A (Fonseca et al.,
A} 7=

8T Yo
=gl

/\1 71—

ol Al

(71] Ty
P

(nursery

o] B
d &=

u] = Chesapeake Bay (Orth

and Heck, 1980) dlxA9] ofF FFd &3 A, vl Damariscotta River

Aary) 2y 7 AR S 929 dde oF #R v
et al,
ol sk

h

St A+ (Kwak and David, 2004) 128]3 &3 A4=
Z9] WEol| &3 AF (Pihl et al, 2006) 5o] Ut
e B ol T VI ATE Awn

1999), & =E# de o} Cockle Bay slZ219 olfFfet 44+

W, push netZ

AT (Mattila

Xloﬂ 3!\,_].
oAF =4 T

o8 F F¥

ShA Y Zur ofF{F FHo B AT (Huh, 1986), small beam trawls ©]



&3 AFE FY At AL oF FTxAHG AFWETA #F A+ (Go
and Cho, 1997)7} itk 183 Feknt Zoie] AEG T o] Fo 42 A
o] ¥3 dF (Huh and Kwak, 1997a, b, ¢, 1998a, b), Fa <+=v

al, 2000)% 3l HEF (Im, 2004) ZFEo] X2st= oFo Tx2AH A
AW #g A7 Atk HIZole A ZIdy st A4 e
A @v AT WY ofF{FAAES Hluwd A7 FREHJT (Kwak et al,

2006).

AG7HA Wl F8E Zad ofFo #3 AFELS I UHA o F, F
beam trawoll & &3l gtk SA|NF ZAuke AQb FH FAAME HI}Fsial
s FEel M F3to] o, o HFHA Hdolrte AEE AT
T4 AE AEFS AT E A Y (An-and Huh, 2002). weta 23
W o/ Ao oA beam trawl &lol® & R AFE=Fo =Y 2
8] A= AT

AN A YR deE dael g 3e, 5] s
mol w44 8ol B (Lim et al, 1999), At weh Bt w
itk eluebs] Afk) wol REs AW Avwo] s

G MHAE T jFedeE s FHIHo Tt long, dG
3

2oy
o
£ — 39

A

e sdye 29 zZydo] BluwEd & BHEHO Y= 3
g g Rke] A& AT AoR BE JXVF FE
T B3t AF7HA DA Zouk A A g3 A
Aotk AM TE FZ NI AT (Lim et al, 1999)7} L3
ZI Rk o] F %
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AT AEE AEe 2005 1€95E 129702 BARkel A (Fig. 1) &
beam trawl)¥ F1 (crab pots)S °] &3t AJEHAGY. AlFE A
beam trawl> WTE beamOoZ A3t ZIE ofF
53] Azt (Fig. 2-A). 259 A7 Zo|7F 5 mA2H,
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(A) small beam trawl

side belly

wing net belly
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cod end

bamboo bar

(B) crab pot
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Fig. 2. Diagrams of a small beam trawl (A) and a crab pot (B) used for fishes

collection in the eelgrass bed of Aenggang Bay.



22 g BA
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FES 16.52~35.27 psul] WHE HAT. 30 psu °]&E HI & 7~9€
olA=Hl o] A7l Ff#F T WEd AR BAY, ymA @
o = 30.11~35.27 psu WS =4 & WFo] At (Fig. 3).

B 2AF g Ad7F AgkS whet ¢oF 10~25 mo] FoF HAST A

B, AzA F2 F4 o 1-5 mAbold] F& ®Esha AATh
2o dEFe 1, 2908 Egoy, £ s FA F7hst 740l
v Mg e 227 g dwi/m’e YEl o, $29 3w HEo] Hashd
129 9% HAA 12 g dwt/m’S ursmq 1tk (Fig. 4).
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3.2 Ay A APE o F

ZA71Z Fob BT Ao o)A beam trawldl] o3 AFH AF= F 8
253} 43%, 6,60770 4, 38,732.4 go| AT} (Table 1).
TR

= &5 (Perciformes) o F7F 1237 20F ] |
1 ©o 2 Zulo]& (Scorpaeniformes) o7} 53 9
T ARHEAH. o 2 9 7}A )& (Pleuronectiformes), o] &
(Tetraodotiformes) o177} 242t 13} 4%, 33 4% AF]HAL, S7HA27]5
(Gasterosteiformes) o]/ 7k 12 3%, WA E (Anguillidae), T X5
(Aulopiformes), HFT}H o] & (Osmeriformes) o5 7} 2+2F 154 A= S

7V Bol ARHE AT DEIF X (Rudarius ercodes)Z 1,61471 4, 2,823.0
gol AP F MAF 244%, T BAZF 73% 5 At +HFAT
U502 7VAN %S (Pseudoblenuius cottoides)©| 1,33870 A, 1,432.2 go] A3 =
of ZF MAFY 203%, F AL 87%EF AASEAT. T Qo mHA
(Hypodytes  rubripinnis), 53 (Tukifugu — niphobles), A7)  (Syngnathus
schlegel), X85S (Psendoblennius percoides), WXk 2| (Pholis nebulosa), F
v (Hexagrammos — otakii), Wyl (Ditrema  temmincki), LG5
(Acanthogobius lactipes), T X (Leiognathus nuchalis)7y % NAF 1% ©|
= A AT olE 11T F HAFY 93.6%, F BAZFY
86.1% 5 #tAeA o, Yr A o]FS A=A APHJAGT. 2ZFH APE o
Folve FENZEX (Petroscirtes  breniceps), Y Z3Nwl (Hippocampus
Japonicus), ¥ O (Salangichthys microdon), =NV (Hexagrammos agrammus)s ©|
ZEE dom o5 307/ A o] dH AH = Ao

_11_



Table 1. Species composition of the fishes collected

eelgrass bed in Aenggang Bay in 2005.

by a small beam trawl in the

Order Family Scientific name N % B %
Anguilliformes Congridae Conger myriaster 20 0.3 767.1 2.0
Aulopiformes Synodontidae Trachinocephalus myops 2 0.0 17.3 0.0
Gasterosteiformes Syngnathidae Hippocampus japonicus 44 0.7 50.2 0.1

Syngnathidae 6 0.1 79.2 0.2

Syngnathus schlegeli 535 8.1 1,023.7 2.6

Osmeriformes Salangidae  Salangichthys microdon 43 0.7 19.5 0.1
Perciformes Blenniidae Parablennius yatabei 7 0.1 8.4 0.0
Petroscirtes breviceps 45 0.7 51.0 0.1

Callionymidae Repomucenus lunatus 2 0.0 12.2 0.0
Embiotocidae Ditrema temmincki 198 3.0 3,218.8 8.3
Gobiidae Acanthogobius flavimanus 18 0.3 634.7 1.6
Acanthogobius lactipes 86 1.3 51.0 0.1

Acentrogobius pellidebilis 5 0.1 6.0 0.0

Acentrogobius pflaumi 12 0.2 14.8 0.0

Chaenogobius heptacanthus 21 0.3 11.0 0.0

Sagamia geneionema 2 0.0 4.0 0.0

Tridentiger trigonocephalus 11 0.2 11.1 0.0

Leiognathidae Leiognathus nuchalis 74 1.1 353.1 0.9
Moronidae Lateolabrax japonicus 25 0.4 572.0 1.5
Mugilidae Chelon haematocheila 1 0.0 35.0 0.1
Mugil cephalus 2 0.0 1,063.3 2.7

Mullidae Upeneus japonicus 1 0.0 7.0 0.0
Pholidae Pholis nebulosa 318 4.8 5,565.1 14.4
Siganidae Siganus fuscescens 25 0.4 668.9 1.7
Sillaginidae Sillago japonica 7 0.1 33.2 0.1
Sparidae Acanthopagrus schlegeli 2 0.0 36.2 0.1
Pleuronectiformes PleuronectidaéHippoglossoidae pinetorum 3 0.0 28.2 0.1
Kareius bicoloratus 4 0.1 78.9 0.2

Limanda yokohamae 11 0.2 220.1 0.6

Pleuronichthys cornutus 2 0.0 7.4 0.0
Cottidae Pseudoblennius cottoides 1,338 20.3 1,432.2 3.7
Pseudoblennius percoides 362 5.5 2,424.1 6.3
HexagrammidaeH exagrammos agrammus 35 0.5 476.4 1.2
Hexagrammos otakii 328 5.0 3,461.0 8.9

Liparidae Liparis tanakai 24 0.4 41.2 0.1
PlatycephalidaePlatycephalus indicus 10 0.2 455 0.1
Scorpaenidae Hypodytes rubripinnis 771 11.7 4,010.6 10.4
Sebastes inermis 7 0.1 262.9 0.7

Sebastes schlegeli 20 0.3 101.7 0.3
Tetraodotiformes Monacanthidadrudarius ercodes 1,614 24.4 2,823.0 7.3
Stephanolepis cirrhifer 1 0.0 18.0 0.0

Ostraciidae Lactoria cornutus 2 0.0 19.5 0.1
Tetraodontidae Takifugu niphobles 563 8.5 8,967.9 23.2

Total 6,607 100.0 38,732.4 100.0
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. AAdEF

ZAL ol A beam trawlel]l 3] A

(Fig. 5-A), 1, 29 71 AL 7% AP HJ Y 3=
715384tk ol 1, 2¢0 S¥sHA &skd =i
UEtU7] A1ZE 7] wEolt. 4dddle 3 EdEAUE
(Liparis tanakal), =Y (Pleuronichthys cornutus), 3% 45 So] JelyA ¢
of A FaE HAoH, 747X E oF 13Fo2 Bt 847 H
ZdFTT7F S7Esk7] AlAete 1090lle A5 7P =2 24F 0] AR FHA
o] olANA F@SHA XU ZIVAIR (Siganus  fuscescens), &7FAMH

(Kareius bicoloratus), F+EW b4, AL E T o7} A|Fo g AgH

[

Vol (Chelon  laematocheiln), *=%ZFF  (Upeneus- japonicus), T=85
(Tridentiger  trigonocepfulus), dR D (Silago  japonica), v G ]

(Trachinocephalus myops) s °) Z3 3R 7L W&otk (Appendix I). 11, 12€
< FF7F 548 Lot 8F o2 Y

4 MAST 2 AAFe] Ad HEes A EW (Fig. 5-B, C), 19< 416
WA, 981.8 gog Witk ey 28R F7tst7] A At 3dele AF
NA G A Fol 7F ®L 1104704, 72732 g2 7= AT ol ¢ E
o mlsfA A Fel wol Wzt= =du|, BFe, THEARS (Acnthogobins
Aavimanus), =2 Tel Fol AFPHUL £ T WA o] 7 H
1A 7] wW&Eoltt (Appendix M. 3¥ o] FH-H BRALINAG ok A A 7o

7 UEtgen, 6dole 3€d-SdEAR TSl tFE YHEUA
28970 A, 2,459.4 go &2 YA Uetsth. 7E5E AT A FS T
&t7] AlAstel 9ol 85070 A7 WYEbE AN, A FL 3,366.8 gO &
#s B ol & MAIEC] A AFHA Fpar FHAHSE A7)
< aAEIFHAA, vFH, FEES, 54 Fol ¢Hs97] WEolth (Appendix
[). 1080 AAFS dAH o= Friste BEFS Holu, 11€7H MAF
o} A Fo] 7HAas7) AlFste 12€ 9] 168714, 4193 g& HolH dF FHA
A5 71538k d 0.

TOSEAF (H)E 1.06~2479 WS EIJT (Fig. 5-D). 1, 2¥€ = 1.07,
1.082 w2 gS Holurt 3¥FEH F7kst7] AlZste] 8= 2472 XA}

A

o

N
- -

NIV N

2 orlo
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7178 Foll 7 =& #S YEldY a8y 9, 1080 2EZF A9 v
A9 $FHOZ 136, 1599 ¥ FHS HYor, 11€dle 1.0602 71F
wokth 1 919 Al7ldlE 1.66~2.299 MAE V=35
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Fig. 5. Monthly variations in number of species (Aimber of

individuals (B), biomass (C) and diveysiidex (H") (D)
of fishes collected by a small beam trawthe eelgrass
bed of Aenggang Bay in 2005.
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B ZA} 9ol A beam trawldl o3 AF A AF

%_
oz A (Cluster Analysis)= A3 gk 2
&

TS 3, FAEEAS 059
FEodA R 2FeE UE F AAT (Fig. 6). =3 25 12 069 F
TAA BA F IF0E Us F AATH

OF I-B: & Z3Zo A5 33 oFolydt F2 A5l 45 AH. o
agdE el Any) agdn AnEse] St

a5 O @ B3 7kSd A8 Sd9 FoE mYgx, 29s
(Chaenogobius heptacanthus), LEIF A Fo] EFH] UATh o5 diF
w5 8 2yt 7td¥eol AFste Fds Baen, & Adde &
F ZdsAT o5 8, odd A Wi 7FAE 7] AlEst AS #

oA HUE Zo g H®elth
a5 M : EAHeRE AR AMHE AT I E= (Setustes schlegeli)
I Azt S3 o
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Fig. 6. Dendrogram illustratingthe species association of fishes by a small

beam trawl in the eelgrass bed of Aenggang Bay in 2005.
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eam trawlol] 93] AAF AA = = MASF 2% o]

b
A AAD Fo ojFEe A¥ AWWY ALEE

Rudaris ercodes . =+t 717 5 748 @2 MAFA Le1afA7E 283 oF

o7 B ZAP 3l < XLEJ%':MW AT EdstAd. 53], 9~11€ ®eo] &9

tel o] Al7ldle & 2@ MAF 60%7F A3t 329 1.0 em9]
A717F gl 7t H 7] AlFsto 697tA] S ste S BA

T3k 795H NEE 277 7hd s 129742 AAste S JdEAS

(Fig. 7).

DEBIFHAXNE 3~7%90) ARSI, 5~9Ye] 2, AEIgu BuHdo

(Lee and Hanyu, 1984). £ XA} df|¥e 1EFF £ 5

cm A7) A Eo] EHE

o] At #oste AS #EE

B ZAMA @Y 2EFZF A= 1.0~5.

Atk A7t <k 6.0 cmEkal &

ZaRto| A Edsle oz Ho

A AA s AoE Hlth

ol

r[o

ol
(l
M

Psedoblennius cottoides - ZAF 7] 3t
11, 12€ S A L3ta 1,338 71 <A
1~490] B BN 22 F@Aom, o ANE E AP AAY
a3 ZHs o] AAA JA T
A (Yoo et al., 2003). & A}
Aelold a8 mmv% g o] Al7lel AE o] 4¥e] BT 7Y

S -

SU7A A PAE mAn HIEE e

Rno 7 01-24 A At (Chyung, 1977). & ZAGAA= 22 27]¢ 1.0 em
FE 80 cm WMo JHAEC]l APHAT. olHg AL R mFojE uf THA
FES Zud A fol7]E Bl F E}% XoZ MAAE FAME RS
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& 5 Ao w3 B ZA A A 6o AFRE A F 5.0~6.0 cme] A
= ARqom, Aol 7}53 50 ecm oA AZES JHH A
AA =238 MAY 17%, 1.0~4.0 cme oA MA S| 83% =S A5t

f

bol, frolse 487

Ol

G AAEE Jolse Adgon AMpe of
e}

Hypodytes rubripinnis : £ XA} 904 5 695 A 23}
3o, AF W= 2.0~7.0 cmI k. 53] 9, 1029

80%7F =@3tHer, o] A7]dle 4.0~6.0 cm WY/} JFHoz B I3t
A
e}

xS
32,
)
e
aq
N
1
N
o
2
rr
.:%‘:‘s
i)
i)
N
&2
Au)
N
)
{3
e
-z
o
W
o
(@)
=
5
2,
Lo
o H
N
M

ol & ZIel 714H7] AlFAEe 128704 HA AAse FEE B
1299= 50~7.0 cm& AG EEXE BAT

Takffugn niphobles : 2 =7} 3| oA A&dS

56370 A 7t Z@st o 53], 3~5€¢] FE =3st o] A7d= T =3
MA ] 79% 5 AAFATH HAHL Eolf T 7t &AL

2 A s 20~11.0 em®] AFHESAES EAd o] F fol7]
20~6.0 cm Z7]Tte]l A NAFY 64%= AASAT (Fig. 10). H4
gubet 3 & At Zuloluy FH X7 RZoA frojr] W B
FS Holn e oFe® Buygxw JedH  (Kikuchi, 1966, Huh, 1986;
Huh and Kwak, 1998a; Go and Cho, 1997), % A} 3o x o] &} FA}
3 23S Holu YUtk B s8¢0 st Budod JdEd
(Kim et al, 1994), ¥ ZA} X Zd 54 4€4 7.0 cm, 8€ &
8.0 cm Z7]Fo]l AHS A3 &S F UM 1 Z3dstA gkt
39FE 4.0 cm A7]To] ZIte 7HYE 7
A4S Bt 8Yole 7~8€ 0 AEEo] 71

Aot &
= 1.0 cm
A5t =

of

Syngnathus schlegeli - = ZA} 3|9l A5 =28 3o 53] 4, 849
A
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8YFEH 129714 8.0 ecm ¢ o™ A Eo] Zue 7Yoo HFse &
de By ole Aar|7l ££0] 10T ool =W Hi Aol F7e
Ox RuEolx Az A3t (Hiddink and Jager, 2002). & =3 7§49
24%7F =33 717 =48t

4€9= 8.0~24.0 cm H 2] ©reFdt A Ao Ax
M 8¥S AYdaE FZ 15.0~19.0 cm I 719 A S0

o

datAck E B A VI F 3~9€9 ARE dunse
o)
AN

l‘l

= opgel &
I FAS ZHA A o= JheRE AER] F&0] 20Tolstd= A
dshA gdetta Raxojzl A Aot (Hiddink and Jager, 2002). &
& Aavle B A ddedA dF @St ool Fwe ¢4
T AANY olfr= Zyot Hig M Ttsa D AFS ol&ste] &y
S AbolE AFAANZ FHole BELAS Foto] EAASERHY AFS
HU g FZoldA Zuo] Mste HolAESS Aol F U7 Wil
o+ (Huh and Kwak, 1997b).

Pseudoblennius percoides - 2 ZA} '3H°ﬂ°ﬂ/\1 3EFE 8d7tA Edstor
E3] 3, 4¥€9 =3 MAY 54%7F FEFFHoZE =33 P, A AL

cme] WS HAT (Fig. 12). 39l = 8.0~5.0 cm Z 7179 &d317] A&
st 4, 594dl= 4.0~8.0 cm, 69 = 6.0~9.0 em=Z A F3}t AT E3H o
= MEL 1.0 ecme A& AAEF 9.0~10.0 cm Z717o] YEFGo 7~89
= 8.0~10.0 cm A7) Te] F= =3Pt

Hexagrammos otakii : 2 ZA Ve J oA 11, 12€5 A8t A5 Zd}AL
H AZE 3.0~190 cmd BHE BAT FE 3~54 T =TMAY 75%
7b 3@ en 39REEH 1.0~30 cme oUMAEC] EF3d] 8Y7HA

10.0~12.0 cm®] A7IZ AZAst= FFS BRI (Fig. 13). 1 €9 Al7]dl+=
FZ 8.0~120 cm3A 7|9 A Eo] EdsAT. Axdvie F 40 ca7t A A
Aottt dHA Jdou B AN A FdA =dT 7Hx11eL AAMNA E ol A
o watA HAxdvle Zls A5FoR o] &sitrt A4 wep &

Pholis nebulosa : 71322 9~119 S A3t B ZA}F oA dx =3
stglom, 2~5909] & A MA 75%7F F@ATE AZLS 3.0~24.0 cm2
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om FZ 10.0~150 cm A 7|9 AAIEC] =Y 4L
2] 7=l 3.0~5.0 cmd] o MAESFH 11.0~19.0 ecm 279 MAES
dstRom o5 8¥7HA AAse FFS B (Fig 14).
= old 8 =3 A &Y 14.0~17.0 cm 2719 AAE
ZdstAt. 9~11€ele 2 Zuwto] =dstA {tirt 129 = 16.0, 18.0
cm A7) A Eo] AT HIEGX Y ATAVE 11~129 2 & A
Kang et al, 1996), & =
49 oJ-b/fAEC] £ g rtPHI Ao R KT

st
i
2

Ditrema  temmincki - 1, 220 2834 9yt 39 Tastm =
12.0~13.0 em 2719 AR So] AP Ak 4dole A8 ZdaA sl 5
2ol 4.0~5.0 cm A7} fAIEC] & A 7FYE 7] A FsE T ol =
3ol AFaER A7t st o] Al7lell 7hYd E oK L

¢
P
(o
fr

Yol 59%H 23317 AFstd 89714 11.0 cm A7) 7HA] A 3FA T
(Fig. 15). 99ole 1&g 2719 o7k 2dss o, 53] 70 cm Z7]
o] AMAEC 2o 7AE 7 AlFete] 11L97hA] AASE UAS BY

12¥oE A3 =dslA Yok F= 5880 =P o] A7de =

29 A 4%t 2dHA
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Fig. 7. Monthly variations in standard length-fresqicy

distribution oRudaris ercodes in the eelgrass bed of
Aenggng Bay in 2005.
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Fig. 9. Monthly variations standard length-frequgnc
distribution oHypodytes rubripinnis in the eelgrass
bed of Aenggang Bay in 2005.
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Bk g AFE oF= F o6& 137 18%F, 445704, 10,761.2 gol ATt
(Table 2). 7} Bol AMPFH AT 8 (Conger myrinster)Z 19571 A,
6,666.4 gol A=l F MAFY 43.8%, F AT 61.9%F A Y $
AeAth oz Hado] 81704, 6909 gol AFEHl F MASFY 18.2%,
Z AAZ 64%S (A} AY. 2 o HEEH, Axdv], 22373, &

[<)
ARSs, AREol F JHAFY 3%oldS AAFALH, UHA oFE2
o

o d

FA ARHARAT. 7] 632 F AR A 872%, T A F 882%=

. AAdEF

ke g ARE AAFe Fd TFE AFHEH (Fig. 16-A), 1, 2€2 7
7t 4, 3F 02 U FFS Holuy 395E F7tst7] AlAEe 7dde AF
Hux< 11%0] ARHAG. 28y 8LREH #4asly] AFsd 1190
Z 712 @ 2% AMAIAY. 12€d= 4F°] AFHYLY ol e F
oAt

A AG 2L A Fe] AFEATS A EWA (Fige 16-B, C), 1€ 7704,
HAoW, FES] F7HeFA 49l AT THE w2 84MA,
1,930.5g°] AHE ALt 62L& 31F, 889.7 g2 Tha e AYFS HYo
U 5YRE 9¥7tA HF 42,6704, 878.6 gol AMAHUT. 10, 11€L oF 22
MAZ e FFS Bolu 1290 &F 07 Frhste] 32704, 1139.7 go] A
A=A (Appendix. II).
TOHYEAFT H)E 032~2619 HAE EAH (Fig. 16-D). T 4%, 77/0A
7b 2939 W 1€ 1549 ;e B2t A
e WEgx9 $HoZ 0769 & FES Holu, 3YFE AA3] F7t
&t7] AlAste] AQ T M =L 78S FE=AF I 2612 M
=A UeEwd. 84 % F43 #Aastd 7 AL Fol A" 1€

0322 714 BA ves.

N
==

i
4
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Table 2. Species composition of the fishes collected by crab pots in
eelgrass bed in Aenggang Bay in 2005.

Order Family Sientific name N % B %
Anguilliformes Congridae Conger myriaster 195 438 6,666.4 619
Gasterosteiformes Syngnathidae Syngnathus schlegeli 5 1.1 12.5 0.1
Perciformes Blennidae Petroscirtes breniceps 6 1.3 28.4 0.3

Embiotocidae Ditrema temmincki 2 0.4 30.8 0.3

Gobiidae Acentrogobius flavimanus 15 3.4 516.0 4.8

Tridentiger trigonocephalus 1 0.2 9.4 0.1

Pholidae Pholis nebulosa 56 12.6 11,4142 131

Sillaginidae Sillago japonica 9 2.0 302.1 2.8
Pleuronectiformes Pleuronectida¢imanda yokohamae 11 2.5 340.5 3.2
Scorpaeniformes  Cottidae Pseudoblennius cottoides 1 0.2 1.9 0.0
Pseudoblennius percoides 5 1.1 72.6 0.7

HexagrammidaeéHexagrammos agrammus 3 0.7 36.6 0.3

Hexagrammos otakii 24 5.4 156.3 1.5

Scorpaenidae Hypodytes rubripinnis 8 1.8 39.5 0.4

Sebastes inermis 2 0.4 98.9 0.9

Sebastes schlegeli 4 0.9 297.4 2.8

Tetraodotiformes Monacanthida®udarius ercodes 17 3.8 46.8 0.4
Tetraodontidae Takifugu niphobles 81 18.2 690.9 6.4

Total

445 100.0 10,761.2 100.0
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zZy 7 e 2 oA FAF 717 F<F beam trawlel]l & A o

FE F 8% 203} 27F, 4,62070 A, 27,236.7 g0l ATh (Table 3). 7} ®o]
2] 5] = o
H = o T

o= 1072704, 13,933.2 gol A=, F MAF 23.2%,
T AAZFY 512%F AAFAT. L dFoE2EE FFH, ALWYSE, 21577
2], W}, ngx), Z7kA A, HAxgn £o2 ARHHNOH, o5 L BF F
A A e J ek 71 8F & MAF 87%, T WA HF
SASATE 1 Q= ERWE, JHE, A7), H=
gtx], gao], 7iA S ol 242t 5070 A )4 A A e

3 ol A beam trawlel] 2&l3] AHE o]F o A A w
= S AHEY (Fig. 17-A), 1, 292 A5 714 FL 4359
Zd3ttrt 39 RE FUHske 5€e 7 B2 13F ] AFHUGD. 6EFE
Aast7] A& 8dole 27A S-S RE FE A, AEZFAX, FH =
m], Bogol Fol tlA EdsA ol & 5F o] AYEHJG 1YY oA F
7}tz Al Aste 9del= 12Fe] AMFY AT (Appendix ).
AAFe 998 MES Ayrd (Fig 17-B), 1, 280l %S AAFS RHolr

3

N

S~

7b Fel Frtete 3, 4¥el Fzhete S H AT 69 A FaFIE
St oAl Frhete 9dedle AT A =2 1588/AIZE AR HUG. o=
o A|7lell FFA7F Tt 2ol Hlgto w¢ Be F7F 2EHHAY] WEolth
10€0lE & o2 7H2stger YA 4 2AFS Big

A Fe NAF HEd v F Aok 2y MAFE 4299 9¢

F W] peak zfol7} &

17-C). o]& 4¥€] AP A #F
AA 8L e B4 W&ol 49 2
AEol Bol AMHEHAT (Appendix II).
4 FOY=A 4= (Fig. 17-D) 0.54~2.182] HHE B} 1€+ 1.249]
#E Holal 2¢€dE 0798 WA UEET 39 1672 S 4¢

B .

< peak®] Apol7} A A Aokt (Fig.
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Table 3. Species composition of the fishes collected by a small beam trawl in

the unvegetated habitat of Aenggang Bay in 2005.

Order Family Scientific name N % B %
Anguilliformes Congridae Conger myriaster 16 0.3 827.6 3.0
Aulopiformes Synodontidae  Trachinocephal us myops 12 0.3 56.4 0.2
Gasterosteiformes Syngnathidae Syngnathus schlegeli 72 1.6 119.2 0.4
Osmeriformes Salangidae Salangichthys microdon 260 5.6 30.4 0.1
Perciformes Blenniidae Petroscirtes breviceps 24 0.5 61.2 0.2

Callionymidae  Repomucenus curvicornis 20 0.4 212.0 0.8
Embiotocidae  Ditrema temmincki 64 14 876.4 3.2
Gobiidae Acanthogobius flavimanus 28 0.6 968.4 3.6
Acanthogobius lactipes 748 16.2 278.4 1.0
Chaenogobius heptacanthus 32 0.7 9.6 0.0
Leiognathidae  Leiognathus nuchalis 900 195 980.0 3.6
Mullidae Upeneus japonicus 12 0.3 11.2 0.0
Pholidae Pholis nebulosa 68 15 726.4 2.7
Siganidae Sganus fuscescens 140 3.0 2,318.0 8.5
Sillaginidae Sllago japonica 76 1.6 532.8 2.0
Pleuronectiformes Pleuronectidae Hippoglossoidae pinetorum 8 0.2 43.6 0.2
Pleuronectidae 12 0.3 3.6 0.0
Scorpaeniformes = Cottidae Pseudoblennius cottoides 56 1.2 174.8 0.6
Pseudoblennius percoides 84 1.8 625.8 2.3
Hexagrammidae Hexagrammos agrammus 4 0.1 387.5 14
Hexagrammos otakii 136 29 1,816.0 6.7
Platycephalidae Platycephalusindicus 8 0.2 32.8 0.1
Scorpaenidae  Hypodytes rubripinnis 188 41 1,253.8 4.6
Sebastes longispinis 4 0.1 67.2 0.2
Sebastes schlegeli 4 0.1 24.0 0.1
Tetradotiformes Monacanthidae Rudarius ercodes 560 12.1 866.4 3.2
Tetraontidae Takifugu niphobles 1,072 232 13,933.2 51.2
Total 4,620 100.0 27,236.7 100.0
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Suako] o3 AP olFE F 5% 123 13F, 349704, 6136.6 golAtt
(Table 4). 7} Be] AFH o}F L 012 107704, 35382 gol A3 = <]
Z A MAFY 307%, F BAZFY 57.7%F AASAT. I GFoEE
A, AEIFAA, FEANERGA, FEAYSE, v9A], HEeH o2 APy
Al o2 A4 F MAFY 3%cdS AAFAT. oY 7FS F AN
Aol 89%, T BAZF 822%F A} FHI}ATG THE JFEL 1071
A olskH AP H A
A, Flol g3 APH o7 ¥ =D T W
18-A), 1, 29 9l< 3F o2 Y &}7]
o 70l YEtSth 6~8¥2 oF 9Fo] FH3HN oY, 982
Zd39d. 10~12€8 9= F A :
MAG<F AAF 2 A AH B E (Fig. 18-B, C), 7RAlFE 79l 61
MAZ 713 4 Jdeiges, AAZFS 112 718 =4 Yeut. 792
A Fo] A AEIFAXIF 43.6% s zAAStIAeH, 1192 AAFo] & 5
Fo7t F AR MAF] 80%E AA3kH7] WE g (Appendix IV).
TOYEAFE 046~1.919 B E B ATk (Fig. 18-D). 1~592 1.04~1.33]
Holm 6~9€d= 1.57~1.69, 10~12€9= 0.46~0959 2F& 7S gl

o
we YEd Al7l= 8Eolsled ol A7l A= 54 F

oft

o AWHW (Fig
A #aled, 4, 59

*s

o 7t =2 = =S S

of o3 ¢ Aol Vel Ak T £o] ZalF wo] Y] W&

oA 71 Fe S Hol= Al7E 10€od= o] A7 $HEFA B
o] T A Y7 WE o USRI A YElG Ao
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Table 4. Species composition of the fishes collected by crab pots in the

unvegetated habitat of Aenggang Bay in 2005.

Order Family Sientific name N % B %
Anguilliformes Congridae Conger myriaster 107 30.7 3,538.2 57.7
Perciformes Blenniidae Petroscirtes breviceps 13 3.7 53.0 0.9

Gobiidae Acanthogobius flavimanus 13 3.7 283.8 4.6
Pholidae Pholis nebulosa 11 3.2 159.2 2.6

Sillaginidae Silago japonica 9 2.6 218.0 3.6

Stichaeidae  Dictyosoma burgeri 3 0.9 73.7 1.2
Pleuronectiformes Pleuronectida¢imanda yokohamae 6 1.7 336.9 5.5
Scorpaeniformes Cottidae Pseudoblennius percoides 8 2.3 154.6 2.5
HexagrammidaeHexagrammos otakii 9 2.6 297.3 4.8

Scorpaenidae Hypodytes rubripinnis 13 3.7 40.6 0.7

Sebastes schlegeli 3 0.9 145 0.2

Tetraodotiformes Monacanthida®&udarius ercodes 67 19.2 162.7 2.7
Tetraodontidae Takifugu niphobles 87 24.9 804.1 13.1

Total 349 100.0 6,136.6 100.0
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ZAZIE FQt 3R Aol &F beam trawlel ol AHE o F
T BFolAT. FUlo & ZIeoA Td ofFo o3 Atz A+
Hl s B, Fgolr 42%F (Huh and Kwak, 1997¢) 2183 &
(Im, 2002)°] AF/=HAT. webx el FARE Zato s HPH
FFr 2oty FASER oy, E ke Hsi = Bttt (Table 5).

RS, MEA], 54, da7

o
RS

(r o fo r

ofN
o2

S

4

5, FEANY. AR 7]
AR e B Ao BS B (Sebustes inermis)¥ SN
ol fFAFSAT. Y &
= XFREe )t A
A, DX (Repomucenus  valenciennen, DWNEENR| (Pholis  fangs), 773
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02 olF MATe] Hd IdHS =d, ol 474w Zmto]
oAel oAFE Y3 A 7IHeZ EEEH o&HI USFES vt o]
2 A4 FHY g8 At M E Bud vk vk (Huh, 1986, Huh
and Kwak, 1997c).

g, ZAut o] {F Aol AojA T FE&AF Hal AES EHdtt
ZFAF 717 & ZA oo A beam trawlol] &3] A H AAF = 43F, 6,60770 A,
38,7324 golRqom (Table 1), &l Y AH F= 18%F, 445704,
10,761.2 gl ATt (Table 2). wetx ol o3 AJA oJF olFF, MA
g, AAZF 5 4238 beam trawlel] & I H o] FH T}

et ol 5% o7 54 A9y oF o+ ATl Ao beam trawl

HE AR oRfE AMF kA X Uss LI = sHAIN beam
trawlel 4 2 P‘H Hol HA sk T W EetA Fo] Ftol o3 Wol
A = A E oF2 T=E ntge o Azt AMAs7] wEed Zy
7} %ol °74X4 A= Al7]el = _beam trawlZ 22 o] FEZ & A Fo] o E

]
ol Zo|t}, WA Ewo] beam trawld] HIS] A F o]Fol tidk A& A o]
‘jEL 01%?3‘71"“ o] beam trawl®] B ZF o] 72 Hubo]

o] o]l oFadd rAe & y 3P

W, Zyo] o 190 km*7t RdE A BT FoEe] HE Tl &
Hol v AL 7Fd ol 6307 HA AX FasteH, ol viuR

< XA o8 A HAY AA A (mortality)el] o} gk 3} Blszsith

Tih olA@ Ade B olFA FASA N Te AR Adg e
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A7 Sue} dAgtelNel ojfuo] B4E gasty Ut Aotk o)
e oYY Pad ANoT A% 24, 5F oF WP B Fo| ARH
T ogou Fo 494 oJFEC] HRPOE gL Yt LuLe] H=
So] RRME WY TAY AT 5 A L8 AT TP i
49 F setn Azt g Fo Be BAERS Adsu Yt
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Table 5. Comparisons of species composition of fishes collected in the eelgrass

bed and wunvegetated habitat of Aenggang Bay to those obtained

from Jindong Bay, Kwangyang Bay.

Sampling site Anggang Bay Jindong Bay Kwangyang Bay
Source Present study Im(2004) Huh and Kwak (1997
Sampling perid 2005 2002 1994
Sampling gear Beam trawl Beam trawl Beam trawl
Sampling timg Day Day Day
Mesh size 10 10
(mm)
Sampling are
» 720 720 720
(m“/month)
S li
fleﬂ;ipc):g Eelgrass bed Unvegetated afea Eelgrass b Unvegeiedal Eelgrass bed
Number 43 27 31 20 42
of species
Number 6,607 4,620 2,678 901 7,958
of individuald
Biomass (g) 38,732.4 27,236.7 13,658.0 10,325.3 51,422.0
Diversity inde 1.07~2.47 0.54~2.18 0.36~2.29 0.56~1.83 1.65~2.50
1 Rudarius Taklfugu Lei ognathus Pholis fangi annathgs
ercodes niphobles nuchalis schlegeli
2 Hyppdytgs Lei ognathus Repomgcenqs Lenognathus Pholis nebulosa
rubripinnis nuchalis valenciennei nuchalis
Pseudoblennius | “Acanthogobius X 3 Pholis Pseudoblennius
3 . 3 Pholis fangi .
cottoides lactipes nebulosa cottoides
4 Takifugu Rudarius Acanthopagrus Hexagrammos Leiognathus
niphobles ercodes schlegeli otakii nuchalis
. Syngnathus Salangichthys Acentrogobius Repomucenus . .
Domlqent 5 schlegeli microdon pflaumi valenciennei Sebastes inermis
species - -
(rank) | g Pholis Hyprytgs Lgteola}brax Acanthogoblus Takifugu niphobles
nebulosa rubripinnis japonicus flavimanus
7 Hexagrammos Siganus Acanthogoblus Rudarius Rudaris ercodes
otakii fuscescens flavimanus ercodes
8 Pseudoblennius | Hexagrammos Hexagrammos Pseudoblennius Acanthopagrus
percoides otakii otakii cottoides schlegeli
9 Ditrema Pseudoblennius | Pseudoblennius | Acanthogobius Acentrogobius
temmincki cottoides cottoides pflaumi pflaumi
10 Acanthggoblus . Sillago sillago japonica Limanda Favinogobius
lactipes japonica yokohamae gymnauchen
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trawl® 22 o F 2+ Aol oAH L AF(eF T
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Appendix I. Number of species, number of individuals, biomass and diversity index (H’) of fishes collected by a small

beam trawl in the eelgrass bed of Aenggang Bay in 2005.

) e Jan. Feb. M ar. Apr. M ar. Jun.
Scientific name
N B N B N B N B N B N B
Rudarius ercodes 100 144.4 138 198.6 28 29.8 24 32.2 98 381.8 62 263.5
Pseudoblennius cottoides 264 42.8 363 58.9 364 167.0 214 289.4 23 72.3 37 331.7
Hypodytes rubripinnis 16 14.4 22 19.8 4 17.6 2 18.2
Takifugu niphobles 296 5,218.8 56 1,228.8 95 1,185.9 16 163.4
Syngnathus schlegeli 8 21.6 11 29.7 48 93.8 128 208.4 63 164.5 19 64.2
Pseudoblennius percoides 114 135.6 82 374.2 53 501.0 53 725.1
Hexagrammos otakii 4 106.8 6 146.9 70 77.6 142 939.6 35 604.0 12 6.8
Pholis nebulosa 20 584.8 28 804.1 70 809.3 727 1,379 .4 68 963.3 19 267.2
Ditrema temmincki 10 536.8 0 0.0 48 136.5 53 278.4
Acanthogobius lactipes 22 7.4
Leiognathus nuchalis
Petroscirtes breniceps
Hippocampus japonicus 4 4.0 6 5.5
Salangichthys microdon 42 181
Hexagrammos agrammus 2 50.2 0 0.0 25 357.3 6 50.0
Lateolabrax japonicus
Siganus fuscescens
Liparis tanakai 24 41.2
Chaenogobius heptacanthus 4 4.4 2 1.0
Conger myriaster 6 265.4
Sebastes schlegeli 5 7.5 3 15.5
2 51.0 2 44 .4 5 111.0

Acentrogobius flavimanus

N :number of individuals, B : biomass in gral
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Appendix . (continued)

Scientific name

Jan. Feb. Mar. Apr. Mar.

Jun.

Acentrogobius pflaumi
Tridentiger trigonocephalus
Limanda yokohamae
Platycephalus indicus
Sebastes inermis
Parablennius yatabei
Sillago japonica
Syngnathidae
Acentrogobius pellidebilis
Kareius bicoloratus
Hippoglossoidae pinetorum
Acanthopagrus schlegeli
Pleuronichthys cornutus
Repomucenus lunatus
Sagamia geneionema
Lactoria cornutus

Mugil cephalus
Trachinocephalus myops
Chelon haematocheila
Upeneus japonicus
Stephanolepis cirrhifer

3 37.8
2 1.6 5 261.3

2 12.2

3 28.2

Total
Number of species

Species diversity index(H")

416 918.8 574 1,263.5 1,104 7,273.2 734 4,521.8 526 84,2
7 7 17 13 13
1.07 1.08 1.95 1.88 2.22

289 2,459.4
12
2.12

N :number of individuals, B : biomass in gral

_55_



Appendix . (continued)

. . Jul. Aug. Sep. Oct. Nov. Dec.
Scientific name
N B N B N B N B N B N B
Rudarius ercodes 85 402.3 49 168.5 372 303.3 334 528.4 254 318.4 70 51.8
Pseudoblennius cottoides 35 252.1 37 212.8 0 0.0 1 5.2
Hypodytes rubripinnis 32 109.7 37 194.3 345 1,834.0 274 1,599.2 32 200.6 7 2.8
Takifugu niphobles 41 542.3 25 142.9 17 245.1 7 114.9 10 125.8
Syngnathus schlegeli 25 99.6 123 180.8 22 30.6 14 26.1 32 42.8 42 61.6
Pseudoblennius percoides 23 288.2 37 400.0
Hexagrammos otakii 14 448.7 37 883.1 5 104.9 3 142.6
Pholis nebulosa 14 223.2 12 248.5 1 17.2 14 268.1
Ditrema temmincki 41 458.4 25 1,321.0 10 201.5 7 172.2 4 114.0
Acanthogobius lactipes 25 14.8 5 3.9 10 11.7 10 2.0 14 11.2
Leiognathus nuchalis 25 254 .4 12 19.7 24 46.2 13 32.8
Petroscirtes breniceps 29 18.9 10 28.1 6 4.0
Hippocampusjaponicus 25 30.8 2 2.2 7 7.7
Salangichthys microdon 1 6.4
Hexagrammos agrammus 2 18.9
Lateolabrax japonicus 25 572.0
Siganus fuscescens 9 127.5 16 541.4
Liparis tanakai
Chaenogobius heptacanthus 15 5.6
Conger myriaster 14 501.7
Sebastes schlegeli 12 78.7
Acentrogobius flavimanus 3 150.0 6 278.3

N : number of individuals, B : biomass in gra
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Appendix . (continued)

. . Jul. Aug. Sep. Oct. Nov. Dec.
Scientific name
N B N B N B N B N B N B
Acentrogobius pflaumi 12 14.8
Tridentiger trigonocephalus 11 11.1
Limanda yokohamae 5 219.5
Platycephalus indicus 7 7.7
Sebastes inermis
Parablennius yatabei 7 8.4
Sillago japonica 7 33.2
Syngnathidae 6 79.2
Acentrogobius pellidebilis 5 6.0
Kareius bicoloratus 2 45.2 2 33.7
Hippoglossoidae pinetorum
Acanthopagrus schlegeli 2 36.2
Pleuronichthys cornutus
Repomucenus lunatus
Sagamia geneionema
Lactoria cornutus 2 19.5
M ugil cephalus 2 1,063.3
Trachinocephalus myops 2 17.3
Chelon haematocheila 1 35.0
Upeneus japonicus 1 7.0
Stephanolepis cirrhifer 1 18.0
Total 344 4,167.1 493 4,482.7 850 3,366.8 755 4,188.8 354 ®B86168 419.3
Number of species 13 15 14 24 8 8
Species diversity index(H") 2.29 2.47 1.36 1.59 1.06 1.66

N :number of individuals, B : biomass in grai

_57_



Appendix II. Number of species, number of individuals, biomass and diversity index (H’) of fishes collected by crab pots

in the eelgrass bed of Aenggang Bay in 2005.

Jan.

Feb. Mar.

Apr.

May

Jun

Scientific name

B

Conge myriagter 2
Takifuguniphodles

Phdisnebulosa 1
Hexagranmos atakii

Rudariusercodes
Aoentrogobiusflavimenus 2
Lirmenca yokohanee

Sllagojgponica

Hypodytesruboripinnis
Petrosdirtesbreniogps

Psaudodlenius percoides

Sngrethus schiegdi

Shegdeschledi 2
Hexagranmos agrammus
Ditramatenmmindd

Shedesinanis

Psaudobennius cottoides

Tridentiger trigonoogphalus

37.2

20.8

54.3

2 36.0 15

1 228.3 20

1 211

3215

608.0
16.5

82.0

41
6

19
13
3

12744 4

1141 32
421.0 1
84.1 1
5.9

216 2

94

195.1
2319

242
44

110.6

20.9

11 550.6

9 511

2 25.6

3 126.3

1 274

98.9
19

Total 7
Nurmber of species 4
Species diversity index(H) 154

2654

14 2914 50

0.77 1.02

1,040.5

1,930.5 42

1.76

587.1

31 889.7

261

N : number of individuals, B : biomass in gr
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Appendix II. (Continued)

_— Jul. Aug. Sep. Oct. Nov. Dec.
Scientific name S = S =
Conger nmyriager 13 501.8 18 646.2 27 691.6 15 4817 20 1,046.7 27 883.6
Takifuguniphodles 13 934 15 177.0 6 184
Phdisneuosa 1 200 232 68.7
Heagranmos atakii 1 165 2 9.2
Ruderiuseroodes 8 284 2 24 2 22
Acertrogobiusflavimanus 1 353 5 1765 1213 2 58.4 1 431
Limanda yokahaee
Sllagojaponica 1 328 6 2034 2 65.9
Hypodytesruaripinnis 3 7.8 5 317
Petrogdrtesbreniogs 1 36 5 24.8
Psaudoblemnius percoides 1 120 1 123
Sngrethus schiegdli
Shedesshgdi 1443
Hexgrammosagranus 2 244 s 122
Ditrematenmindd 2 308
Shedesinanis
Psaudodemius oottaides
Tridentiger trigonooephalus
Total 46 808.2 50 1,239.2 7} 868.8 23 595.6 2 1,105.1 32 1,139.7
Nunmber of species 1n 8 6 4 2 4
Species diversity index(H) 179 132 0.96 032 0.87

N: number of individuals, B : biomass in gr
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Appendix III. Number of species, number of individuals, biomass and diversity index (H’) of fishes collected by a small

beam trawl in the unvegetated habitat of Aenggang Bay in 2005.

Scientific name

N

B

N

B

Takifugu niphobles
Leiognathus nuchalis
Acanthogobius lactipes
Rudarius ercodes
Salangichthys microdon
Hypodytes rubripinnis
Siganus fuscescens
Hexagrammos otakii
Pseudoblennius percoides
Sillago japonica

Syngnathus schlegeli
Pholis nebulosa

Ditrema temmincki
Pseudoblennius cottoides
Chaenogobius heptacanthus
Acentrogobius flavimanus
Petroscirtes breniceps
Repomucenus curvicornis
Conger myriaster
Pleuronectidae

Upeneus japonicus
Trachinocephalus myops
Platycephalusindicus
Hippoglossoidae pinetorum
Hexagrammos agrammus
Sebastes schlegeli

sebastes longispinis

82.4

40

4

852.0

101.6

96 1,968.0

40 39.2

20 392.0
20 77.2

12 30.4
12 0.0

12 5.2

508

68

32
12

24
16

4,317.2

48.0

435.6
57.6

26.4

88

56
36

56
40

16

24
20

12

1,497.2 16
56.0

46.0
115.6 20

508.0 24
330.6 12

34.0
246.4
58.4 8
30.0

12

17.6
387.5
4
4

229.6

59.2

403.2
160.4
154.8

11.6

570.8

24.0
67.2

Total
Number of species
Species diversity index(H")

24

346.4

1.24

52

958.0

.79

216
8
1.67

2,513.2

676

5,003.2

.98

364
13

3,328.9 108
10
2.05

0,38

N :number of individuals, B : biomass in grams
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Appendix Ill. (Continued)

Sci ifi J A S (¢] D
cientific name N 5 N B N 5 N 5 N B N B
Takifugu niphobles 68 784.4 60 838.0 56 588.0 32 338.8 96 2,259.6
Leiognathus nuchalis 8 64.8 888 859.2
Acanthogobius lactipes 44 20.0 16 3.6 176 42.8 228 73.6 116 4.
Rudarius ercodes 40 124.4 312 341.2 128 186.4 20 30.4 4 9
Salangichthys microdon 260 30.4
Hypodytes rubripinnis 88 522.0 92 725.8
Siganus fuscescens 140 2,318.0
Hexagrammos otakii 4 77.2
Pseudoblennius percoides
Sillago japonica 4 90.4 16 247.2 48 40.4
Syngnathus schlegeli 8 8.0 8 8.8 4 4.4
Pholis nebulosa 4 100.8 4 217.2 4 42.4 4 39.2
Ditrema temmincki 24 593.2 12 213.2
Pseudoblennius cottoides 20 135.2
Chaenogobius heptacanthus 32 9.6
Acentrogobius flavimanus 8 350.4 8 306.8 4 127.2
Petroscirtes breniceps 12 33.6 12 27.6
Repomucenus curvicornis 4 194.8 12 16.0 4 1.2
Conger myriaster 4 256.8
Pleuronectidae
Upeneus japonicus 12 1 18P
Trachinocephalus myops 12 56.4
Platycephalus indicus 4 6.4
Hippoglossoidae pinetorum 4 26.0
Hexagrammos agrammus
Sebastes schlegeli
sebastes longispinis
Total 220 2,017.2 384 1,330.4 1,588 5,532.8 460 1,853.4 384 2,814.132 58.0
Number of species 11 5 12 5
Species diversity index(H") 1.98 0.98 1.42 1.51 1.20 0.54

N :number of individuals, B : biomass in gral



Appendix V. Number of species, number of individuals, biomass and diversity index (H’) of fishes collected by crab pots

in the unvegetated habitat of Aenggang Bay in 2005.

Sriertiicranme Jan Feb. Mar A. M. Jun
w w w N w
Qo nyricte 2 26 2 270 3 89 4 1119 7 2805 4 1218
Tadfigunipgddes 0 18 266 2% 127 9 1215
Ruorivsaads 2 168
Rirasdrtestraiogs
Aatraisflainans 2 458 4 918
Hpojtesrdipms
Adisrdaloa 4 71 3 B4 1 125 2 243
Hoegamusddi 1 589 2 a2 1 584 2 197 2 104 1 587
Sllapjgpria 1 176 1 154
Paodderivspradces 1 155 1 134 2 416
Linarchyddenae 1 201 1 568 1 711 1 706
Dictyosora burgeri 1 249 2 488
StetessHergi 1 45
Total 4 124 6 167.0 9 2405 D 5065 4 6508 %5 %516
Nrber of spedes 3 3 4 7 7 9
Spedes dversityindex(H) 104 101 12 133 15 164

N: rurber of individLils, B: bionessing
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Appendix IV. (Continued)

Siertfcrane u Ag Sep. t Nov. oo
W N w
Qo nyliege 2 423 1 3399 14 5138 2l 6818 24 7715 1302
Tdfupurigddes 2 1042 8 208 8 176 1 133 4 715 1 159
Robisaass % N5 13 455 7 59
Rirasdrtestraiogs 5 201 8 29
Agtragdiusfiainans 2 43 5 1019
Hpootesruaipmis 5 150 3 5 %6
Fdisrdalca 1 119
Hoegamusdai
Sllagpjaprica 1 149 158 3 1013 2 530
Paodderivspradces 2 432 409
Linarchyddenze 1 574 1 609
Dictyosoma burgeri
StedessHergi 1 48 1 52
Toal 6l 7532 49 5001 45 697.1 2 7481 0 9123 2070
Nuber of spedies 8 9 6 3 4 3
Spedies dversityindex(H) 157 191 169 046 067 0%

N: nuber of indviduels, B: bioressing

_63_



	Ⅰ. 서론
	Ⅱ. 재료 및 방법
	2.1 시료 채집
	2.2 자료 분석

	Ⅲ. 결과
	3.1 환경특성
	3.2 잘피밭에서 채집된 어류
	3.2.1 빔트롤에 의한 채집
	3.2.2 통발에 의한 채집

	3.3 잘피가 없는 인근 해역에서 채집된 어류
	3.3.1 빔트롤에 의한 채집
	3.3.2 통발에 의한 채집


	Ⅳ. 고찰
	Ⅴ. 요약
	Ⅶ. 참고문헌

