MThe Sea  Journal of the Korean Society of Oceanography
Vol. 12, No. 3, pp. 191 — 199, August 2007

Al ubzA)| Eato] S 39l 2006-20079 AEEE
5 24 W3}

olefsl* - ekl - Atk
ek Aseeet slepsta, AT SRR AR

Change 1n Fish Species Composition in the Saemangeum Reservoir
after the Construction of Dike in 2006-2007

TAE WON LEE'*, HAKBIN HWANG! AND SUNWAN HWANG?

'Department of Oceanography, Chungnam National University, Daejeon 305-764, Korea
2Marine Resources Research Division, KORDI, Ansan P.P. Box 29, Seoul 425-600, Korea

ARk 2A 43T Bl ¢k 991 20061 49FE] 2007 28 Ate] AR E A APAERE otter trawl®
oS AFste] ol TXAY AFHAES Bkl =] FAF TR 200120029 AHE e} HlwEkGitt 2AP]
1+ F F 355, 8,960 "], 53,084.4 g°] oJF77} ARG CH, 7|4 2 UintelFQl oY (Konosirus punctatus), E&5
(Synechogobius hasta)?} =¥l (Repomucenus lunatus), 3521 B2 (Engraulis japonicus)2} A2 (Scomberomorus
niphoniusy’} 9-3138t0] o] 5E0] HA| AT 95%= AT EdTToF APTFES Aale] the Ak ollx e}
ol 13t 7ol FAFC] FE ol F3th A= diFel R E¥sto] 2T AR Fe] 7 w8k
o, Agel= 2FTe] AHENIL AR 7P woknh Bro] FAF F 715 W W]l doje) <ol AA St
S, YA o ® ARl Eee HA Ao} 22 gl HolFEo] Folkl AbE g dfrede] WA E
otter trawlell AAH & tfFF fH o] 24Fe FAETE Fobxlth Eo] FAF o]l i AU F64]
(Leiognathus nuchalis), 1% (Neosalanx jordani), %1585 (Chaeturichthys stigmatias) o< 72 ANHEA] %
o} o}F WEE Eo] FAF F¢1 2001-20029001= 1,149 inds./10,000 m?, 12,644 g/10,000 m*] B)&}o], E-ulo]
FAF 381 2006-2007'A91%= 7,467 inds./10,000 m?, 44,237 ¢/10,000 m*%, AT UEE v o)A, Al Ur=
38 o) =9kt A FFEAT (RS} T IAITH )= 2001-2002:d] R=0.0160, H'=2.47¢] H|5}4] 2006-2007
Holli= R=0.0038, H'=1.11% StolRtt, o] FAF F ANESe] lsrofo] Foj5al 4o] WA offF A4
off FA et 7o) o] T Aot FUHIAT7E So A 1L, &5 718158 357 o] Z1o R Bl

Seasonal variation in species composition of fish in the Saemangeum Reservoir was determined using seasonal sam-
ples collected by an otter trawl from April 2006 to February 2007 after the dike construction, and compared with the
data obtained during the dike construction in 2001-2002. A total of 35 species, 8,960 individuals and 53,084.4 g of
fish were collected during the study. Of the fish collected, brackish and coastal fishes such as Konosirus punctatus,
Synechogobius hasta and Repomucenus lunatus, and migrant fishes such as Engraulis japonicus and Scomberomorus
niphonius predominated in abundance accounting for 95% in the total number of individuals. Fish species composition
and abundance showed a similar seasonal trend to those in the other western coastal waters of Korea. The resident spe-
cies were mainly collected in spring and in autumn. The number of species and biomass were high in summer by the
large amount of catch of migrating species. Catch was low in winter and only 2 species were collected. A brackish
and coastal fish, K. punctatus and two migrant fishes, E. japonicus and S. niphonius were abundantly collected after
the dike construction. However, the dominant fishes during the dike construction such as Leiognathus nuchalis, Neosa-
lanx jordani and Chaeturichthys stigmatias were rarely collected. Fish density was 1,149 inds./10,000 m* and 12,644
/10,000 m” during the dike construction, and increased 6 times in the number of individuals (7,467 inds./10,000 m?)
and 3 times in biomass (44,237 g/10,000 m?) after the dike construction. Annual species richness (R) and species diver-
sity (H") decreased from R=0.0160 and H'=2.47 during the dike construction in 2001-2002 to R=0.0038 and H'=1.11
after dike construction in 2006-2006, respectively. These changes seemed to be related to the reduction of the saline
area and degradation of water quality in Semangeum Reservoir after the dike construction.
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A WA= Zol7F 33 kmel ™, 7H2 WA 40,100 ha 5 7t
o] 7Y WA 20,000 hao|tHso =N ETA}, 1998). 1991
d A AlAES] 2006 49 EHO] FAPLE v E o], Al
T 7y IHECER STt s AL ik WAl 74 oA
227t 6 mol 2eldont, o Rl dgt f5E u S5
Z2F o] wht gEANE 225 2 m AEY Ao oSE )
thAl &, 2006b). AR WAl A BAolA 24 As 5,
2006b), 74 WSHF 5, 2006a), EZ A #} €l 2006; - 5,
2000) B s Eel M= S 5, 2002 7 5, 2002 ©
2003; <k 5, 2006; &, 2006)& etslr] 919t W AP 53
Ak

A BEA] Bl FAPE ShEEo] RO RN STt
FEAA 2Pt Eolem AT 2 SAE H0a, slg
&2 Wistz A A o] Watar glom# a1, 2006), Sl -
FFo| Eol5M &5 FY%Y Al 5ol B3PS ol Wt
A gg9do] ghfjEa dj59do] FolE Zlolt). olejgt AlvlE s
o] 374 ®Wish= B3y 285 A R o= s yH
Aol FgE mjRITh AMYE-LS 3 Wstol tist 257} 5
S Ho= FxAo] A oZ WM} opibilyl HEnlel| =
WZA7Y 7149 o]F F7] Am & Foto] HxIF o vt

= ol 24 WskE wlvhele) = 19955 ©], 1996, 1998;
o] &, 1997). Mk F oM WxA A4 Fo A=st =9
o] TAL ¢HE o] A5 E nlushoEN WA o] SUBE
of wF FFs B 5 S Aot
o] ARk 28] A W} Aty Al Wi ol F
W 35}7} 431K (Allen and Horn, 1975; McErlean et al., 1973;
g}, 1995; ©], 1996, 1998). A&ell= Unke] AR FAFTS
= AL alle]

& HOR o|Fditt s WrTdlE EEETe A=

o] A1, Fol Ho] o] Asaha gajelx dsst ol{iE
o] E¥e} Akghslal, 1 folEo] 7R Uigte] MEY =
AEES A3} (Lee and Seok 1984). A3l WwtolA] b=7] &=
2 AEHFS FAISKs o= AR (Engraluis japonicus), 0]
(Sardinella zunasi), 3B (Thryssa kammalensis) 52| 3|-73 F-of
5, MEl (Johnius grypotus)S} 22 &7 F-olF 2 U] FA
tN(Cynoglossus joyneri)°]the]2} &, 1995; ©], 1996, 1998).
gelli= FAER] BFolREC] & AELS A EE o,
1999; Az} o], 1990; ©] 5, 1997; ©]¢} &, 2002). Wz2A #4
T FRoRY 5Tt WA SHA ol olFol EolEa,
Aol grelo] HolAH APl 233 X3h= s
o] ZoE R o7 Aitdr}

i 2 AolRel FolFE HEEY, Aol ol
H|slo] o)F2o] okslo] Iqt 34 W3y} ool miX|= YIS
PR wf 2 Aolig oo mst AN 72E At 7k
53k otter trawlo] €] ©]-8¥tH(Livingston, 1976; Horn, 1980;
Allen, 1982; ©], 1993, 1996). 121} Ao]F5 A& Wo|(sample
variation)’} A3le] AFE #& YFARE TR HEAE

A Wl E2 sjelalal oF BT 4 Q= APAA o)

Z=
=

o)

- A

QTEt(Taylor, 1953; Lenarz and Adams, 1980). AF5.2] o=
OB Alet 3, B9y 250 Auida) 22 A7)V
of tgk o} F-2] sFel olsto] At ofiket Aol /E tide
23 AT Ao oJshd Tt ®iES A9 §llarel, 1991),
sk ZAF A7) AR Alel= ALl FeskAl §EskTh©l, 1993).
3l Urel & AR A7) AT 27t A= A 2Rl
oJgt £3to] Fa1, Aol vl A ek woup meld] 7]1%
Ao FAEH, AT S|E o9} B2 Zo R o ¥t

2 AFelM Al WzA Eubo] nipg] 2 SRE] AEH
E ofter trawlZ o7& AFst] T4 A WS Telsta,
WA 24 F9A 2001200249 22 PHOE £ A3 T2
A AR ©] 5, 2003)9 Hlawste] F2o] FA} o]F $ Wl
W2 oF FxA %S A5t

Mz H

A W22A o] FAF R 321 2006 49, 797 1€
2 2007 d 22l AREE WA - dlol] 2712] g oA otter
trawls o]g-5to] o} 75 AR EAh(Fig. 1). 85 1(St. 1) =
Al A4 ol w7} s, A 2(St. 2 B Sedold
© 3Zoltt. Aol o] 8H A& otter trawl Ao] 6 m, <
=Eo] 2 m, @VN1E (wing net)¥} AFI5E(cod end)Q] HE-S
Z¥7Z} 25 mm, 16 mm$1 o™, HE52 oF 120 m A=Ak ZF A
A 1.5 km/hr?] 52 3084 oglallon, 7+ 44 13]
ANAHEAL oF 1,500 m?f| sFEct.
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Fig. 1. Map showing the sampling sites of fish by an otter trawl in
the Saemangeum Reservoir.
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0.1 gZFA 753150}, F2] s7delli= % (1977), Masuda ef al.(1984),
Nakabo(1993)2} 2 5(2005)S ©]8-3It}. Wilcoxon®] signed-
rank testE ©]-8-3t0] 7+ A T2 RS AlolE 413
At 2Jol7k frelakA) Bokp=0.5) 7 AL ARE 2 7<)
ARE GE 3,000 m*= GBSl 2t Al e Ams TAleE
4 ©. 2 Shannon-Wiener®] FThFARFHNE AL T
(Shannon and Weaver, 1949).
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WISITE o AR # AR 784l 20020 82l 3
3tlot Al Atell A 793} 889 o X/ vlsss] Wl
$of] & ZAMA7|E Kol ¥ Eksict. 2001-2002% A7 o=
ZF AA 4702) Aol ofter trawlS 3054 oQ1sto] A3t
W 2 AFellM= 2 A 2709 Aol 3024 Adste] Al
A vlwellA= 23] AFHAAR] 3,000 m*E, A7F v WA= A
AW 10,000 m*2 HAksto] Bl Wit A7HE-E5 = Margalef
(1958)9] FETAFRyS EATF ) TEIANAFmZEFE
ArFFAT.
R = (S-1)/In(n)

Table 1. Seasonal variation in species composition of fishes collected by an otter trawl in the Saemangeum Reservoir from April 2006 to
February 2007. N and W represent the number of individuals and biomass (wet weight in g) per 2 trawl hauls (ca. 3,000 m?), respectively.

Sampling time April July November February Total

Species N w N w N w N W N w
Acanthogobius elongata (N E45) 2 2.8 2 2.8
Acanthogobius lactipes (45 8 32.3 8 32.3
Acanthogobius luridus (W53 W4 5) 4 3.4 4 3.4
Acanthopagrus schlegeli (373 &) 4 49.6 4 49.6
Apogon lineatus (257121 %F) 1 2.1 1 2.1
Argyrosomus argentatus (5. 71-3]) 2 92.0 2 92.0
Chaeturichthys hexanema (=335 2 1.3 2 1.3
Chelon haematocheilus (7} 1) 1 753.0 13 2423.0 1 332.0 15 3508.0
Coilia nasus (-3°1) 3 2.7 3 2.7
Cynoglossus semilaevis (‘:—’]'EH) 21 390.6 1 30.0 22 420.6
Engraulis japonicus ("B *]) 984 1348.6 984 1348.6
Favonigobius gymnauchen (‘éﬂ] %]'v‘—*:r) 7 10.9 2 1.9 9 12.8
Hemitripterus villosus (;YA71) 1 3.7 1 3.7
Hexagrammos otakii (7] =2 7]) 10 47.0 10 47.0
Johnius grypotus (1 E]) 17 776.2 17 776.2
Konosirus punctatus (Zﬂcﬂ ) 6448  23123.7 1 113.6 6449  23237.3
Mugil cephalus (%) 1 823.0 1 823.0
Onigocia spinosa (W& %FEl) 52 195.6 52 195.6
Pampus argenteus (X8 ©1) 20 228.0 20 228.0
Paralichthys olivaceus (4 ) 5 4.4 13 262.2 18 266.6
Pholis fangi (AW = 2}A]) 3 29.4 3 29.4
Platycephalus indicus () 1 13.6 13.6
Pleuronichthys cornutus (5=CF2]) 1 1.0 1 1.0
Repomucenus beniteguri(’d-3 ¥ El) 14 94.8 14 94.8
Repomucenus koreanus (7= FH) 19 1894 19 189.4
Repomucenus lunatus (3 5H) 110 103.0 110 103.0
Repomucenus ornatipinnis (%%OJ:EH) 22 109.6 17 121.5 39 231.1
Scomberomorus niphonius ("&*]) 199 2683.5 199 26835
Sebastes inermis (£2) 4 23.6 4 23.6
Synechogobius hasta (55) 3 221.1 692 9543.7 60  4799.5 21 23255 776 16889.8
Syngnathus schlegeli ("1 31171) 43 4 43
Takifugu niphobles (3-41) 12 89.1 69 994.1 81 1083.2
Thryssa kammalensis (%3 '8) 80 565.5 80 565.5
Tridentiger trigonocephalus (‘75 "85) 4 21.6 4 21.6
Zoarces gilli (‘5 7+ A]) 1 97.0 1 97.0
Total 106 776.4 7731 405153 1101 91352 22 26575 8960  53084.4
Number of species 18 15 11 2 35

Species diversity (H') 2.54 0.71 0.49 0.18 1.11
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ZAPIZY B9 F 355, 8,960 viEl, 53,084.4 2] o1F7} ANF
HATH(Table 1). AH o7 7he-tl, 231l F- sf|ool] =2
M 2eh= W50 o] F (Gobiidaey’} 7502 7P Wkar, <ok
o T2 AR= =U4ET oF(Callionymidae)’} 4%, &4 -0
21 Hol& o F-(Clupeiformes)°] 4% ANAHALE FoF/ 5 5
A (Leiognathus nuchalis), %101 (Konosirus punctatus), M3°] 5
I} Aol S RTX(4rgyrosomus argentatus), WE| -2 N4
7he Abo] Uit ® Eeigl Aekal Aol =W Esstr] 218
QlF|E 3k olF-Eeller, At A off+= THAE
o, WEoF 53 o] vlnke] F2 AR= oJFEeITt

FHN TN = EYS(Synechogobius hasta)®] 4414, 71501
(Chelon haematochelius)?t 3414 ZF@stiom, EMds
(Favonigobius gymnauchenys X33t 65¢] 2414 2d3I30S
2] 2782 3 Aot Edste] Al upE F24d Wt
Aalek. EAA A Ao7F ARG 72.0%, BAHFFE] 43.8%
£ 2] 7P wekar, vheo w2 HX|7E AL 11.0%, A
o] 2.5%, EUF0] 247 8.7%%} 31.8%% AA|5HLE.

SENo| AH HS

FHTTE 20060 4200 1850 7P wWkar, 78l 15F,
1€ 1150 hasiolon, 296l 250% 7FE A3thFig. 2).
A AT A 7860 b Bk, 199 2ste] 29
ol 7¥3 9iet.

A RE 2006 420l 18F, 10667, 776.41 g°] o5
7 AREL. AR AFEE A R ook AR olFE
o}, L=l (Repomucenus ornatipinnis)’} 227912, ‘E=FE
(Repomucenus beniteguri)’t 14 vi2] 523 (Tukifugu niphobles)©)
12 mhe] APE AL A T2 10 vk olskF ARSI
79 153, 7,731 v, 40,5153 go] A A5 AHEF
oF AQxdgko] 7 Wkt AAE 155 7Rl 1282 42l A
A=A g2 FEol o, ofF 3511 W, Ko, ol (Pampus
argenteus), A=) (Scomberomorus niphonius) 5o AHEHA. A

6448 MIIZE AR E O] A 83%E AASIRIAL, E,
A, Z9FEl (Repomucenus lunatus)?} 100 vF o7 A= L
A F52 100 vk mlste] A E G 11€eli= 115, 1,101
vke], 9,135.2 g0 o7k AR Ee] 7] nlsto] AF o]
skgict. 7€l wol APEAT Hofi= sk whe giel] A=A &
AL, =G AR & vl AR EA] ofstaL, Y]
o] AA FFAasisict. W7} ogante] A =] AT 89%
= 28It 2007 2€0l= E95 21 w9k 7keo] 1 vk
gl A EA] ko, T AT S 7P it

T2 AENE AAH o AR 490l FAFTE]
FE FANCH, $HETL L Fol A9 lof FHFATTY
2.54%2 ZAPIRY 5 7P E8ke 18elle ARIE Bl 3ol
TEo| F¥3lo] ATV B Holgl ot doje] 9wt =
of THFIATFE= 0.71% 4€e] Hse] Sttt 11l X9}
BRE AQ)stals SEe> 719 288k dgkov Ex7t

o)

- A

O A Ee] ErkAGE 0495 Skt 2o 25k
WA ot FUFIATFE 0182 7P Wit

2001-20024 Xl=Z2f°| H|ul

2 AR 22 of el AR W eE WAl 714 F<9U 2001-
2002 4418 4970l W o} F= 45F 2,758 M, 30,346.8 g
Q31 2006-2007300= 4 AE 2 Ao AP olF= 35%
8,960 V2], 53,084.4 g TH(Table 2). F AL A7) 3502 &8
Sk T2 22%F, 2001-0211WF 233t Fol 23 &, 2206-07 17t
Zdst Fol 13 Folqltt. FAF 5 2001-02¢ll= 54|, AW
o) (Neosalanx jordani), 515185 (Chaeturichthys stigmatias) &2t
22 3 oot 95, Ao, =4, Fel(Platycephalus
indicus) 53 2 7157AM o177 100 vk o) ARG,
2006-07A00)7= #o], EH5, =9 22> 7)FAM o F-2) 3
7321 A9k AR7F 100 vl ol g AFE AL HaE o] T
(2003)°ll 9J8te] K 2001200210 &3t Ew 7] (Liparis
tesselatus)= &3l EHH= FO 2 BX|(L. tanakai)d 7}t
5730] =t (pers. comm., TAFE Y, ).

T A1) Aol e TG 420 18T 0 E kot
o] o]F1= 2001-021] H]E}e] 2006-07 AATkFig. 2). Z+
A 23] of)IEA 3,000 m™F EFMATE} YA 2€9ell=
2001-02130] 2F7F =9kov) 7/8€olut 11l 2006-07300 A
3] =3k 290 2001-0230] ESkTh FURFAAIG(H)E=
290l 2.31(2001-021 )7} 2.54(2006-07)F H]Z31 O} o & o)
3 2001-021d01] H]EF] 2006-07) ST

A o]F WEE 20012002300+ 1,149 v}2]/10,000 m?,
12,644 g/10,000 m*%, 2006-200753°1] 2001-2002:3 K o} 74152
Sx= ot o, AAR W= 3u) o] i), ATt FEEAT
(R)S} FTRFIAIF(H )= 2001200219 Z42F R=0.0160, H'=2.47
o] B]ale] 2006-2007 3= R=0.0038, H'=1.11% S3ith

E 9

T A AR}l FolRE THEEY, Aol Folfel
H|3lo] o]F o] oksle] 7 M3} o) Foll nA|= YIS H}t
o T2 AoFE doRsh ARTVIRE st 7rs
3} otter trawl®] Y] ©]§ % o](Livingston, 1976; Horn, 1980;
Allen, 1982; ©], 1993, 1996), ¥+ AF-NX % otter trawhs ©]-23}
Ack. ol eSS Aol EEste], AolFE i
gjxjo] Faxsh= A ow defA] oM (Taylor, 1953), o]} 2>
] e oMo gRlE]IThel, 1991). BEe] FEAl
o] ®3xgh ), A3 WAE F7M7IH A7t F7FItH(Lenarz
and Adams, 1980). 1% A7lA&= o] 5(2003)7 72 3l ellA
A oR ZARISIOLE o] F(2003)2] 4 HR T A}
M= 2 ARelARt AR E AT ZAR S Aol 2
o YIS v AA Fol Akl of el W B Slel vlst
o] ARz A7y 7S] AR 219 Aot gl AoE wd
Hr}. o] 5(2003)8] AT-ollA EHEFTE otter trawl 302 28] ]
Q1 o]% AF STt FTrePAA ARFTE SolvARE Eolut
T e AELO] AL 5]7F(rare species)E= S AT
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Table 2. Comparison in annual species composition of fishes collected by an otter trawl in the Saemangeum Reservoir during (2001-2002) and
after dike construction (2006-2007). It was suggested recently that Liparis tesselatus reported in the Yellow Sea might be an error of L tanakai.
See text for details.

Sampling time 2001-2002 2006-2007
Species N W N W
Synechogobius hasta (%‘ﬂ'l_v:;) 292 9547.2 776 16889.8
Konosirus punctatus (;ﬂ Oi ) 171 1654.5 6449 23237.3
Repomucenus lunatus (35 H) 150 831.8 110 103.0
Platycephalus indicus (%) 104 2145.8 1 13.6
Argyrosomus argentatus (3. 1-X]) 76 876.8 2 92.0
Takifugu niphobles (373 59 820.0 81 1083.2
Johnius grypotus (R1El) 59 438.2 17 776.2
Thryssa kammalensis (3 '8) 52 228.1 80 565.5
Favonigobius gymnauchen (%7]1 W5 47 92.2 9 12.8
Acanthogobius luridus (9] 5 31 45) 21 50.9 4 34
Mugil cephalus (-°1) 17 1547.7 1 823.0
Repomucenus koreanus (7= H) 14 72.5 19 189.4
Hexagrammos otakii (7] =2 7]) 14 35.6 10 47.0
Coilia nasus (-3°1) 10 145.5 3 2.7
Acanthopagrus schlegeli (7473 &) 5 162.7 4 49.6
Chaeturichthys hexanema (= 3}735) 4 19.7 2 1.3
Paralichthys olivaceus (‘4 %)) 3 16.5 18 266.6
Tridentiger trigonocephalus (‘7% "85) 2 14.6 4 21.6
Syngnathus schlegeli (% 117]) 2 3.0 4 43
Pholis fangi (A ¥ =2}X]) 2 22.4 3 29.4
Chelon haematocheilus (7} 7) 1 12.2 15 3508.0
Pleuronichthys cornutus (5=TF2]) 1 20.7 1 1.0
Leiognathus nuchalis (575 =) 985 1917.4
Neosalanx jordani (%1 ¥4 ©7) 264 314.1
Chaeturichthys stigmatias (51519 5) 169 2536.9
Cynoglossus joyneri (A ) 77 559.8
Sillago japonica (3 R.2]2) 22 145.1
Acentrogobius pellidebilis (& 45) 18 142.4
Sebastes schlegeli (23] &4}) 18 232.6
Sphyraena pinguis (313 1171) 15 362.5
Tridentiger barbatus (285 15 114.9
Hapalogenys nitens (‘& 255 12 28.9
Paraplagusia japonica (3t 71) 11 45.7
Plectorhynchus cinctus (9155 10 85.1
Sardinella zunasi (M3 1) 9 252
Liparis tesselatus (%M 71) 6 3895.0
Thryssa adelae ({4 0]) 6 532
Chaenogobius mororanus (A5 45) 4 7.3
Cociella crocodila (7FA] FER) 3 10.9
Collichthys lucidus (3732 °]) 2 53.2
Zebrias zebra (8| 7141 H}]) 2 14.5
Conger myriaster (*573°7) 1 520.0
Lophiomus setigerus (°}7) 1 468.0
Pampus echinogaster (5 ) 1 27.7
Pungitius sinensis (7FA] 1L7]) 1 28.1
Engraulis japonicus ("B ]) 984 1348.6
Scomberomorus niphonius (3*]) 199 2683.5
Onigocia spinosa (W55 H)) 52 195.6

Repomucenus ornatipinnis (%%OJEH ) 39 231.1
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Table 2. (Continued)

Sampling time 2001-2002 2006-2007
Species N W N W
Cynoglossus semilaevis (2} TH) 22 420.6
Pampus argenteus ("8 ©1) 20 228.0
Repomucenus beniteguri(‘d3=5H) 14 94.8
Acanthogobius lactipes (') 8 323
Sebastes inermis (2=}) 4 23.6
Acanthogobius elongata (&) 2 2.8
Apogon lineatus (25 7}2]%) 1 2.1
Hemitripterus villosus (AFA71) 1 3.7
Zoarces gilli (57 A]) 1 97.0
Total 2758 30346.8 8960 53084.4
Number of species 45 35
Annual species richness (R) 0.0160 0.0038
Annual species diversity (H') 2.47 1.11
Mean abundance (/10,000 m?) 1,149 12644.0 7,467 44,237
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Fig. 2. Seasonal variation in the number of species, number of indi-
viduals (log N/3,000 m?), biomass (log W/3,000 m?) and species
diversity index (H') of fish collected by an otter trawl in the Sae-
manguem Reservoir during (2001-2002, dashed line) and after the
dike construction (2006-2007, solid line).

© 23] <]l o]F FolupA] Skot B AR 3 A AI7] 28 A
AR AEE FAE 3 AL A7) T2 vl AR o]go] 7F
53 A o7 ek

Otter trawl> A HE we} oR1E]7] white] g5/, =4
5, 7HAR)E o) Fel o) bl AAY vier siteleA] FE
Wiz oj) off 2 AojfFEoe] avHoR AR, 74
o] Q7] wief HX], Ao, x|} 2 FolREL U A
o} FolFE2 AAHOZ AFof UEghs i} g oA
AR =] A AL 92 AEZS WFeISitiaL B o
o} 91etke] HolFEL Yol Aol HET} Bl S5ollA
Hol& A sk Aol Q7] wlEel Sellvt otter trawl S
SIS g oo nlgo] FolH|a, 0] k2 USE
o2 Hl&o] o= Zor HuErhE et &, 1998; &9}
Qk, 2000). ¥ AL ARk &9 o] &l vk otter trawl
£ oolsto] ofe] TR FolREe] AU FolFe= Fol
w2} otter trawl ©18 H|&o] AofFe} H|3t T Qla1, Afol7}t
= Fol Y& AT oAFE 7t FE o]FEo] dEA YA
%o} JFES vHH YL TS ARSI o, A% 3
Fo]F+= otter trawl¥} set net®] S W Ete] oo gt
edel tiste] +=2lsksitt.

WA 7174 F21 200120023+ 45%, 1,149 inds/10,000 m?,
12,644 g/10,000 m*]| H]5}e], EHlo] FA} 0] 991 1 A=
35%, 7,467 inds./10,000 m?, 44,237 g/10,000 m*] =] &
HAFFE A9 U E=9TK(Table 3). F A A7) A AE
olu} AA WPHS kot 2001-2002d= 2 AE 47 A
A ARSI L, B ZAF (2006-2007 )04 = 2 Al 271 el
ARE AR AF F57F EQChaL BO1E offith EEES
otter trawl A AH Q] FF)S S Wl FAFTF 28] ¢
2 wjof] H|sto] 48] A w] AfvHEE A =] 5, 2003) 44%7F
S7FI31AL, ool xfi=(e], 1991) 35%7}F S7FskSict. =]
AL S FHE 45504 355 0F 29% A4 Z2 AR
zlolol] gt Zlo 7 Fulo] AL o] FdoAFTr) At
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Table 3. Comparison of fish species composition in the Saemangeum Reservoir by an otter trawl after (present study) and during dike construction (Lee
et al.,2003), and by a set net (Hwang, 2006). Refer to Table 2 for full genus name.

Source present study Lee et al. (2003) Hwang (2006)
Sampled year 2006-2007 2001-2002 2003
Sampling gear otter trawl otter trawl set net

Mesh size at cod end (mm) 16-25 mm 16-25 mm 1-3 mm
Sampling interval seasonal seasonal monthly

Total number of species 35 45 46

Mean density (ind./10,000m?) 7,467 1,149 -

Mean biomass (g/10,000m?) 44,237 12,644 -

Annual species diversity 1.11 2.47 2.20

Dominant species K. punctatus (72.0%)
E. japonicus (11.0%)
S. hasta (8.7%)

S. niphonius (2.2%)

L. nuchalis (35.7%)
S. hasta (10.6%)

N. jordani (9.6%)

K. punctatus (6.2%)
C. stigmatias (6.1%)

C. haematocheilus (23.4%)
K. punctatus (20.8%)

N. jordani (18.2%)

S. zunasi (8.2%)

S. hasta (7.6%)

T. kammalensis (6.2%)

®B7] otk 28y F A AMASE 283 FEEAFR)
=] AL oA 0.016014 =2o] FAF F- 0.0038% A 7+
SFct
o Ui EYo] FAF F A
3= 3H) o) STtk Edo] FAE
S SRk} B 2R H9-HE doj gl EEska B
off UgtolL} 7| o Soje} Aketstal 717kA] Uivtoln) 7]
FoolA A= F0 2 (Lee, 1983), A3 Bulo] FA} 5 otter
trawlo|L} set netol] A% $-HF0]AH(Table 3). 8% 5 E45
& HAFARI 7] AojFE, Hoje}l o] Alvkas EHto] AL
Zo| % otter trawl®]L} set netll A= $-HFo|gc). tfeo®E §-
et WX 9} AR FolRE, AlTS Eo] FAFF otter trawl
Ot} set netellA= AHEA] QAL 2 APl ARE i A=
Lt "W A= gJslllA] g #of HolE 3o} o] sk
OFE o] TgollA AAJA S Z vjnto|u} 0 F o] F3h= o
FEolth Eoo] FAL &3 F ARk E49] R P>
217y 70% 9 50%7F S5l sllelo] Eolg R AFE9
thA &, 2006a). ©]2} 2ol EHlo] FAF 3 2y FolFEol
X = Qe o] Folx XA otter trawlell A&
Ao 7 FHHAL} 18U otter trawl F-o] 5ol thdk o]EEo] vt
7] WiiZel wE Aof EEvhutt tiF A=A FE it
Eulo] FAF Q1 2 FAbME AL AR E A gkgkort Bt
o] FAF Folle AFEHNE SHAFE T3], Ao, F595,
7o), wiego] Lot} FEX= 1980t WA ) ¢1ghe]
Apx|o] ZARIA A APEA] sk s3] 9 ] A9k A4A|
o] ZRHlellA® I vlFo] Wekovk (3}l 5, 1990; 7 5, 1985),
Q1914 g4 W3yl Asledn Wafiut, gk 590 s 2kx]o
7hed o] 2 BlFol A TR 5, 1992; 2k9}b vt
1994), A8l FH-s o= 1980 t7HR1= A9 AH A ek
Ot 1990ty o] % EFHaL] AlFste] 1 oFol St AEE B
ol Folrkelgl &, 1995; ], 1996; ©] &, 1997). ©] AHER
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