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Abstract - The Saemangeum Reservoir was constructed in 2006 as a part of Saemangeum recla-
mation project in which desalination has been also carried out. The purpose of this study isto
provide basic data for predicting changesin fish distribution in the Saemangeum ar ea with respect
to the desalination processand to identify current status of fish distribution along with salinity
levels. Fish sampling and measurement of salinity were conducted 4 times from February to
October in 2012 at 10 sites within the Saemangeum Reservoir. A total of 71 species classified into
34 families were confirmed, and dominant and subdominant species were Thryssa kammalensis
(16.1%) and Konosirus punctatus (12.8%), respectively. Saltwater fishes were still dominant at the
Saemangeum Reservoir. Study sites wer e classified into four groups(A=St. 1, 6; B=St. 2, 3, 7, 8;
C=St. 4, 9, 10; D=St. 5) by Bray-Curtis cluster analysis. Species composition of each group was
closely related with salinity level: group A corresponding to 0.2 psu, B to 14.2 psu, C to 19.5psu,
and D to 23.5psu.
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Fig. 1. Map of study sites(ME1 and DE1 are water quality measurement stations in the Mankyoung and Dongjin River estuary, respectively).
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stry for Food, Agriculture, Forestry and Fisheries 2004~
2009)7} gl AFAGez §lHE AR 5
A7pel W Q= DA% Aol A o FEAe
3k A (Kimet al. 1998), £x17F 4419 o] FAF} +
A (Kim et al. 2001) 5-2] A7} s
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Table 1. Study sites and GPS(Global Positioning System) informa-
tion in the Saemangeum Reservoir

GPS
Site
N E
St 1 35°54'26.7" 126° 49'58.7”
St 2 35°52'16.2” 126°37'31.9”
S3 35°52'31.9” 126° 34'39.9”
St.4 35°53'27.6” 126°31'22.8”
S5 35°50'03.6” 126°30'32.4”
St 6 35°45'28.2" 126°46'43.2”
S 7 35°49'06.2” 126°76'54.2”
S8 35°48'28.0” 126° 36'26.5”
St.9 35°4301.3” 126°32'47.3”
St 10 35°45'31.07 126°32'10.0”

haolm wrzx)|e] Zoli= 33.9kme|r}. o] F
2012 AA =g em Mukg A F wEzAl W32
z3d & Tz 8] A AR F27 s
o] 27K 9] A& AR o]k 2ol mAzAb= A
AE 10709 AHE Aoz 43) (24, 49, 74, 109)e]
A o] Foxt}(Tablel, Fig. 1).
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A7} T X217} 7Y A Ael St 17 St6S Enb
3} A, Qg olgsted 2ALE ANSHT T ()
=, 7x7mm)e A AH 2 103] o)A} EHsle]on z
(5%4: A=k, wHE 40x 40mm, =] 150cm, 2 o] 50 m;
124 Ah3n) ukE 12 x 12mm, =o| 85cm, Z o] 30m)z}
A2 (5, TXTmm)E 244 7F o) AR sl A
A4 W o] FEEE & W Z3d 8XA (S 2, St
3,St.4,3.5 5.7, 5.8, S.9, St 10)2] A= 7 XA 4
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Table 2. Fish faunacollected in this study (RA, relative abundance)

ot} 2k 2007 ~2012 9] AjRFE E40] o wuisle)
7% 7)oz Ao 28 A]7]A 2e]E Ho|A|Wt
A71AQ d=nlge] A AHHow drrt gtass
AgFe geld 4 gt} (Fig. 2). 53] 2010 ~ 201237}
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AYH T YL ok 5 QU Pw Bxsh dsho] o

Salinity (psu)
Rainfall (mm)

Fig. 2. Changes of sdinity and rainfall in the Ssemangeum Reser-
voir from 2007 to 2012 (ME1 and DE1 are water quality
measurement stations in the Mankyoung and Dongjin River
estuary, respectively).

. RA
Species name 1 s 4 5 6 7 s Tota (%) Remark
Congridae Conger myrister 1 1 01< S
Engraulidae Engraulis japonicus 1 8 3 4 6 13 26 61 15 S
Thryssa kammalensis 2 5599 2 10 37 4 11 670 161 S
Thryssa hamiltoni 2 1 3 01 F
Clupeidae Konosirus punctatus 3302 34 22 4 37 115 9 5 531 128 F
Cyprinidae Cyprinus carpio 2 7 1 10 02 P
Carassius auratus 91 1 182 44 P
A Carassius cuvieri 11 56 67 16 P
Rhodeus ocellatus 3 3 01 P
Acheilognathus lanceolatus 1 1 01< P
Acanthorhodeus macropterus 3 3 01 P
x Acanthorhodeus gracilis 44 57 101 24 P
Pseudorasbora parva 31 15 446 11 P
x Sarcocheilichthys nigripinnis morii 4 4 01 P
x Squalidus japoni cus coreanus 14 76 90 22 P
x Squalidus chankaensis tsuchigae 21 25 46 11 P
Hemibarbus labeo 90 150 240 58 P
Pseudogobio esocinus 11 1 12 03 P
Abbottina rivularis 1 1 2 01 P
x Microphysogobio jeoni 1 1 01I< P
Zacco platypus 4 4 01 P
Erythroculter erythropterus 26 37 63 15 P
Opsariichthys uncirostris amurensis 52 91 143 34 P
Squaliobarbus curriculus 2 2 0k P
x Hemiculter eigenmanni 49 76 125 3.0 P
Bagridae Pseudobagrus fulvidraco 3 16 19 05 P
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Table 2. Continued

i Stte Totd & Remark
Species name 1 2 3 4 = 5 7 8 o) (%) emar!
Bagridae Leiocassis nitidus 4 4 01 P
Siluridae Slurus asotus 2 1 3 01 P
Osmeridae Osmerus eperlanus mordax 1 5 6 01 F
Salangidae Neosalanx ander soni 14 14 03 F
Salangichthys microdon 1 1 01< F
Mugilidae Mugil cephalus 2 1 23 06 F
Chelon haematocheilus 200 6 1 1 1988 1 1 2 411 99 F
Belonidae Srongylura anastomella 1 3 4 01 S
Hemiramphidae  Hyporhamphus sajori 28 49 4 3 3# 16 10 2 146 35 F
Scorpaenidae I'nimicus japonicus 1 1 1 3 01 S
Sebastes schlegelii 2 16 8 26 06 S
Platycephalidae  Platycephalusindicus 3 43 13 2 4 8 77 150 36 F
Hexagrammidae = Hexagrammos agrammus 3 2 3 4 3 4 14 33 08 S
Cottidae Trachidermus fasciatus 1 1 2 01< F
Hemitripterus villosus 2 2 01 s
Moronidae Lateolabrax sp. 1 1 2 01< F
Centrarchidae A Lepomis macrochirus 3 2 5 01 P
AMicropterus salmoides 3 6 1 10 0.2 P
Apogonidae Apogon lineatus 4 4 01 S
Sillaginidae Sllago japonica 4 4 01 S
Silago sihama 8 11 19 05 S
Leiognathidae Leiognathus nuchalis 84 1 3 3 53 62 206 50 F
Sparidae Acanthopagr us schlegeli 1 1 2 01 F
Pargus major 5 1 10 3 19 05 S
Sciaenidae Collichthys lucidus 13 13 03 S
Larimichthys polyactis 2 135 14 28 47 160 386 9.3 S
Zoarcidae Zoarces gilli 1 1 01< S
Pholididae Pholis nebulosa 1 2 3 3 9 02 S
Gobiidae Synechogobius hasta 9 14 6 1 23 19 8 20 100 24 F
Rhinogobius giurinus 1 1 2 01 F
Rhinogobius brunneus 1 1 01 P
Favonigobius gymnauchen 1 1 01< F
Tridentiger obscurus 7 1 8 02 F
Tridentiger brevispinis 2 2 01 P
Tridentiger trigonocephalus 1 2 9 2 1 15 04 B
Sciaenidae Caollichthys lucidus 13 13 03 S
Larimichthys polyactis 2 135 14 28 47 160 386 93 S
Zoarcidae Zoarcesgilli 1 1 01< S
Pholididae Pholis nebulosa 1 2 3 3 9 02 S
Gobiidae Synechogobius hasta 9 14 6 1 23 19 8 20 100 24 F
Rhinogobius giurinus 1 1 2 01 F
Rhinogobius brunneus 1 1 01 P
Favonigobius gymnauchen 1 1 01< F
Tridentiger obscurus 7 1 8 02 F
Tridentiger brevispinis 2 2 01< P
Tridentiger trigonocephalus 1 2 9 2 1 15 04 F
Sphyraenidae Sphyraena obtusata 1 4 5 01 S
scombridae Scomberomor us niphonius 1 3 4 01 S
Stromateidae Pampus argenteus 1 1 2 01< S
Paralichthyidae ~ Pseudorhombus cinnamoneus 1 8 3 12 03 S
Pleuronectidae Kareius bicoloratus 3 3 1 1 8 02 S
pleuronectes yokohamae 1 6 4 13 3 15 42 10 S
Pleuronichthys cornutus 7 5 12 03 S
Soleidae Zebrias fasciatus 1 1 2 01< S
Cynoglossidae Cynoglossus joyneri 1 1 2 01< S
Tetraodontidae Takifugu niphobles 5 5 01 F
Number of individuals 734 383 78 917 113 929 104 244 208 451 4161
Number of species 30 15 10 18 21 27 14 14 19 27 71

x, Endemic species; A, Exotic species; P, Primary freshwater fish; F, Peripheral freshwater fish; S, Saltwater fish.
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g dx=gare olFfAke] Wiks Jehid (Balettaet al.
2005; Leung et al. 2009). u}z}r] G532 Qlsle] x]&H
oz sl Wskstn gl AnFEe oY 94 3
MEEER B P L

Ak s 104 4e) gk 43)9] o) FxAt A3} & 34
3} 712 416U0A7F A=} (Table 2). =} (Family)d
A FRE= Cyprinideer} 20%02 713 wo] %3
sl om, o] 9] Gobiidae7} 7%, Ngraulidae¢} Pleuronec-
tidae7} 3%, Centrarchidae2} Mugilidae, Sciaenidae”} 2%
o] MA = emn =] Clupeidae, Leiognathidae, Platy-
cephalidae, Hemiramphidae2] 73-¢- =¥ 1247 £33}
ek AR AR 71F 3 14dSol7} AHape Fo
HlE2 39.7%(29%) % 7h B Ao vehyoh w3
slAke] 7} 25% A= o] WA 34.3%= T4 A
om, Fdei7) 19502 AA £9] 26.0%E 2145} ch
AA A Ao da] =2 Thryssa kammalensis (RA:
16.1%) = el on], o}-$-& &2 Konosirus punctatus
(RA: 128%)= 3| 4kole] Zjalul o] A vhelseh. 5
ZARE A kg se] Ewute] FAF o]xe] Smand Lee
(1999)9] Aol whz2w F 523 107%2] oF7} B
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23, FHZ g 9= HeldA 2R A (Fig. 3).
AA 7122 AAE Z 1044 wluke] 23} 7 A} 2
13 AR F o Lol EA A A9
of ¥ 17302 ¥4¢ Agstgch. 7 A} K. punctatus
7b 7P W 89 (03~298ps)e] JENAE B
= Engraulisjaponicuse} T. kammalensis?} Z+2+
2 ¥ w9 (63~30.19ps)e] AL A
Bl vhd 7hk 52 49 (20.6~22.3psu) 9]

oX oX FE :l
ok

= Jn
to o X

S sihama -

P. cornutus -

P. cinnamoneus 4
S schlegelii

P. major 4

H. agrammus

L. polyactis 4

P. yokohamae 4

T. kammalensis 4

E. japonicus -

T. trigonocephalus 1 -
S hasta 4

~ Saltwater fish

Species name

L. nuchalis-
P.indicus+ - Peripheral fish

H. sajori 4

C. haematocheilus
K. punctatus 4

o
[&)]
=
o
=
[&)]
N
o
N
)]
w
o
w
al

Salinity (psu)

Fig. 3. Showing the distance range of salinity collected fish in this
study.

Table 3. Number of species and individuals, diversity indices, salinity and occurrence rate by ecological type of each group clustered by

Bray-Curtis analysis at 40% similarity

Bray-Curtis Salinity Primary  Periphera

cluster Site Ng:izfs inclj\il\?il d‘j as Dominance Diversity Evenness Richness (psu) freshwater freshwater Sf?ISLV\E?/I?r

Group » +SD  fish(%) fish(%) °

1 30 734 0.125 2.498 0.734 4.395 0.3+0.0< 700 30.0 0.0

A 6 27 929 0.929 2442 0.741 3.804 0.1+0.1 85.2 14.8 0.0

Total 75.0 25.0 0.0

2 15 383 0.638 0.843 0.311 2.354 9.4+32 0.0 40.0 60.0

3 10 78 0.238 1.761 0.765 2.066 223+50 0.0 50.0 50.0

B 7 14 104 0.200 1.925 0.729 2.799 11.7+6.3 214 35.7 429

8 14 244 0.268 1.745 0.661 2.365 134+34 0.0 57.1 429

Total 125 29.2 58.3

4 18 917 0.459 1.220 0.442 2.492 254+6.1 0.0 50.0 50.0

c 9 19 208 0.135 2.369 0.804 3.372 21.4+55 0.0 36.8 63.2

10 27 451 0.128 2.213 0.671 4.254 21.2+46 0.0 333 66.7

Total 0.0 36.4 63.6

D 5 21 113 0.127 2473 0.812 4231 235+33 0.0 42.9 571

Total 0.0 42.9 571
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Bray-Curtis cluster analysis(Single Link)
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Fig. 4. Result of Bray-Curtis Cluster analysis using fish species
datain each sampling site.

Al 22 dllago shhamae] ¢l = Pleuronichthys cornu-
tus7} FHAR F2 3 WA 9] (16.7~189psu) S
oot 2 JEAe] Wele dEARL Fdeld
735 Akl Bt o] W@ dmo M= WAEY ake]=
ez w2 dxE Adasisld

% 43]ell AR olfF A AHE 53he Bray-Curtis
Cluster 45 & A3 F 40 1502 (Fig 4) v+l
gow fe] TF2 A7 Lapdagee], Faef, sljake]
H)ge] o2 vebge (Table 3). AZFol 23+ St
1,86 AAFEL A7 A A2 A
Qo Y=t FF 02puz vlg B ehgon, 13
Tl o] ulge] 75.0%=2 94 g FAel7F 25.0%
2 yepta, 4322 Chelon haematocheilus(RA: 24.0%),
o}-¢-A 22 Hemibarbus labeo (RA: 14.4%)= }e}yjc}.
ZFAIAA Q] St 1 A2 AbF 5km 2] Aol 4] Acanthogo-
bius flavimanus¢} Sardinella zunasiE *3}3F 53} 5%9]
Fdel 9 sjakel7E AAFHA oM St 2 A AT =
187} 31%0] A Z =} (Leeet al. 1980). St. 6 x| A 2] A+
F 5km Aol M= 3f4 o]l Anguilla japonicast
Plecoglossus altivelis7} A & =9l 12, F )¢l Trachider-
mus fasciatus7} | %] = o] (Kim et al. 1984) Fdo] % 3)
AtelZ} AA e w7k 5A17ke shRel WA 2=
e A 4 A A A= ARt Ee] '
s} 3ol oJalA St 1% SLES ofu] P4} ol fe]
A glon] o e} FA M 7|5e] YA e 37
ne} 7)5ee] 10km o) FET Hoz Fekheh B2
Foll ZgFHE S 2,3, S 7, S8 AFS A= 1
SolFe] Wl gl 125%z Ay or], Falo 202%
sjake] 583%= vhEht slatel ] 94 WA e,

<A Z2 Konosirus punctatus (RA: 60.3%), o}-$-3Z2
Hyporhamphus sajori (RA: 8.5%) 2 Yelyt}. o= 4
Ex7} 142psuz vlwA om 7F9el o3 w7}
A7) 590 Wstel 2lste] Gm s} ol & 3
A% 54 o] vehd Aoz nelsh meby o
of gk WAdo] Helx|= 12} F4eele] 739 B 1Fl
2 FE e AFAAM AEH oz MAE] e o]HFo
7] el (Kim and Park 2002), o] & *1&E52] 7%

Foll 23" A el MAE7] Bue a7 2 4
ahgroll MABHd A7 742 22 271l 23t
AAH oz FFZ o]Fd MAR HEle. C 15 (St
4, 3.9, St 10)7} D 25 (St 5)dME 1xlggo]= A3
AAEHA Akt Fdole sfjate]e] wjEL C 1F
36.4%¢2} 63.6%= e}y, D 182 42.9%2} 57.1%=%
Yebgeh C 282 $-8%2 Thryssa kammalensis (RA:
39.0%), o}-$-% =2 Larimichthys polyactis(RA: 21.7%) 2.
vebds, D 259 $4%2 H. sgjori (RA: 30.1%), o}-%
Zz-2 Platycephalus indicus (RA: 11.5%) 2 v}elytc}. C
I%3 D 1% 7o) 9x= 195psuet 23.5psu= s
4 (35ps)ell i AR = EaAA T, sl Aol 7L A 4817
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ol N 32 f ol
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Artgsad AgE 9= o Fde AR 23 4
= AAEE A7 A wet zhasi, Fae
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ok 4= 9ld (Ministry for Food, Agriculture, Forestry and
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A7k F A4 Fe) 4= WA AT AT el
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of wWe o FA Watel dal A1l AT ol T
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343} 71%Fo] A= R, $-H %2 Thryssa kammalen-
sis(16.1%), o}-$9-% =2 Konosirus punctatus(12.8%) = Aj
HFEd S ol Rl 48 84E ebieh Bray-Cur-
tisCluster 2418 A3 A3} oJF= 47 (A=St. 1, 6,B
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