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Seasonal Variation in Species Composition of Estuarine Fauna Collected by
a Stow Net in the Han River Estuary on the mid-western coast of Korea
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FUE TRATZE B 7keol A dHog MR & todE Bole A¥A 2 Y] EAE
BTk 28FS A2 ulel RSV, 29\ (Coilia nasus), 7V501(Chelon haematocheilus), 51 (Mugil cephalus)
9= }——.'—(Synechogobtus hasta), LAWE(Lophiogobius ocellicanda), V2GS (Tridentiger barbatus), B, 1
e 7FA FAZ SR, Aol(Coilia mystus), BN (Thryssa hamiltonii), EXYB0)(Thryssa adelae), o)
(Sardinella zunasi), B (Engraulis japonicus) 52 2015 o178k ZA|, A 12]31 S (Collichthys lucidus),
Bﬂcﬂ(Pampus argenteus) B2 A FRF o7 WA (Anguila japonicays FES AAFE EHAC. ¥ <
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Seasonal variation in species composition of estuarine fauna in the Han River estuary was determined using
monthly samples collected near Ganghwa Island by a stow net from February to December 2009. Total number
of species was 86: 54 species of fishes, 16 species of shrimps of crustacean, 12 species of other crustacean such
as craps and so on, 3 species of cephalopods and 1 species of jellyfish. Of a total of 86 species, Palaeman car-
inicauda (32.6%), Acetes japonicus (15.9%), Palaemon gravieri (9.9%), Portunus trituberculatus (7.7%) and
Acetes chinensis (6.9%) were predominated in abundance. These 5 crustacean accounted for 73% of total.
Abundance, biomass and diversity of Han River estuarine fauna were high in spring and autumn, indicating typ-
ical pattern of temperate area. Out of dominant species, the brackish residence species such as Coilia nasus,
Chelon haematocheilus, Mugil cephalus, Synechogobius hasta, Lophiogobius ocellicauda, Tridentiger barbatus,
Palaeman carinicauda, Palaemon gravieri were collected almost year-round and predominated in abundance.
Coastal migratory fauna species such as Coilia mystus, Thryssa hamiltonii, Thryssa adelae, Sardinella zunasi,
Engraulis japonicus, Portunus trituberculatus, Acetes japonicus, Collichthys lucidus, Pampus argenteus were
most plentiful from spring through autumn. Their adult coastal migratory entered the estuary in spring and large
numbers of their juveniles were grew in summer and autumn until moving out to deeper waters for over-win-
tering, indicating they use estuary as nursing ground. Diadromous fish such as Anguila japonica adults were
collected in autumn during their downstream migration. Brackish fauna and crustacean, especially shrimps were
predominant, and few contaminant indicator species collected in the Han River estuary, indicating this area
maintains the characteristics of natural estuary ecosystem.

Keywords: Han River estuary, Species composition, Brackish residence species, Coastal migratory, Diadro-
mous fish
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Fig. 1. Map showing the location of sampling site (closed circle)
near Ganghwa Island in the Han River estuary on the mid-western
coast of Korea.
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(Table 1, Fig. 2). AFE FAREL 8 (Coilia nasus), ’3°1(Coilia
mystus), 7F51(Chelon haematocheilus), &\ (Mugil cephalus),
E -5 (Synechogobius hasta) 52 715773 A5F ¢ 2]AlS-
(Palaemon gravieri), YN-(Palaeman carinicauda) &) 71573
N5, 2213 oA olFel fojn} R o] At 374 ©]
F7 oS 28T

AR E DA} 20,632 wlEIE A AATY 32.6%F
2px)ete] 71 Boka, TR0 2 AN (Acetes japonicus) 15.9%,
TERRARS 9.9%, ZA|(Portunus trituberculatus) 1.7%, S
$(Acetes chinensis) 6.9%, WA (Sardinella zunasiy 4.6%, “3°]
4.0%, B 2ol(Collichthys lucidus) 3.6%, 501 2.8% 0.3
313tk Table 1). BAZ = S vI715F 3i2iQ] Rhopilema
esculentum®] 480 kg 2 AA Y] 74.2%F X511, oloiA
A 42 kgC 2 6.5%, A 4.0%, FFE0] 2.2%, 4] 2.0%,
RIS 1.8%, 80 1.3%, WA (dnguilla japonica) 1.1%, W
o] 1.1% w°]ATHTable 1). £ RIEZ HH, §of, 724}
%, AG Fo] 108 o) YL, SR A4S
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AR Table 1, Fig, 3). 2% SWLE (dcanthogobius lactipes)
o] 259mtE]E 71 Wi, kel sonkE, ok RS 339, &
o] 27 vk o)t AT 5F, 1,66471H, 3,436.3 g0l A
=, AT 148402 78 Wk, ojolA] TEpujAlg-
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g, 3,433.3 go] AR} =), ZA A7 (Squilla oratoria)’}
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tl, 25 g7} 1790l 2 A8, TR0 2 EnHo) (Thryssa
adelae) T3V, EXER (Thryssa hamiltonii) 387+, A317] 2571,
Zdo} 2anle] 207 ARSI AR 55 10760712, 3,894.0 ¢
o] AR AF MAF7F 7 Bkt 25 AAH$7E 10,1007
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ARG 728 AFE 1Fo 2 AR NFE E4 P W
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7 & ojFo] APPoEA AAAFC] 19,4401 g0 F AF TP
EUTh DA 2,1500k, 2ERlALe 330ute], ALY 1mke] B
329 AR} 248171, 7,340.0 gol ARER oA, ZA} 60
ule], 330.0 g A=A 880] o= 10F 3,800712], 10,8683 g
o7 A AAFTE AP Bke, ol o] 21907kt A
AE7) gFolt), T2 2 Wol(Pampus argenteus) 7319+,
7o) e2znf], Ao 154ntel, 3of 967l €2 AFHA
ok A S-FE= wWAle(1,3557H, 2,152.5 g)9k E2=AARS-onlE,
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Other crustacean

Other crustacean
sCephalopods

Fig. 2. Comparison of percentages of fishes, shrimps, other crusta~
cean, cephalopods and jellyfishes among estuarine fauna collected
by a bag net in the Han River estuary from February to December
2009 by the number of species (upper), number of individuals (mid-
dle) and biomass (lower).

A1zekel, 198.6 gk FRAAGRHY, 3.5 gFto] AR AE
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250 kg)ol oFF A E ] A P o] BAE] AF 7P &9k
t}. 9gol o1FE= 11F, 8017k, 3,674.9 ¢ AR =), 24
o7} e41mlE] 2 NS XS, Ado) 79RlE, 3] 32mbE,
L (Thryssa kammalensis) 167+2], E4F40] 1591 5 Hol&
oI5t AT AFE 5% 2,030, 3,677.4 o] AR E

=, A7 14900k 2 R8s, e R aElage
400}, SLEEAN-(dipheus bisincisus) 9071, F8H Metapenaeus
Joyneri) 307}l AR OPAANS-(Metapenaeopsis daleiy 209} 7}
AR=ET 718k BdFe 24 g1kl g 27 11971E)7F [)
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Fig. 3. Monthly variations in the number of species, number of indi-
viduals, biomass (kg) and diversity index (H’) of fishes, shrimps,
other crustacean and cephalopods collected by a bag net in the Han
River estuary from February to December 2009.
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vle], A 1367}, o] 1290k Sol sl Al -Re 65,
8,00072], 6,483.0 g AL, 1F F=3N7F 43759
g, DAk 26500127} tiE-S 2R 2 AlE Bolo)
718k A5 65, 3,717H, 18,619.1 o] A= e, o
ZA7}F 3,5360 2] 2t AHEIsiE], ol FdAd EA19
B B8] AVIQERS: Snisitt. £555 shUEE T (Loligo
Japonica) 4709Y2], 0] (Octopus ocellatus) 108}8] 5°] 23
=31, siuke =71EF 159kt 108744 A% 2835t 11
€ o 19508 AF T /P Bekot, JiAlSE 8550t
g2 #glom, WA 13,9744 g2 Fo} 2 oFo| taksiA &
S Bk 7% o] 392nkE], 3ol 144vte], LIRS 104
vz, 7kso] 3R S on, $EA AR WA (dnguilla
Japonica) 17918 7} AR E L A-F< 65, 2,50071], 3,932.4
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Fig. 4. Monthly variations in the number of species, number of
individuals, biomass (kg) and diversity index (H”) of all fauna col-
lected by a bag net in the Han River estuary from February to
December 2009.
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Zo| 71 kst A -Fe AIS 9,15071, 18,631.8 g, 7L
28]A2- 375012, 641.0 g, ulo]EAS- 300718, 132.3 go} A
Ao} T AYAR ARG A ] 7FE E3ket o1
ARE TRt B, A4 FIBES] T+ 589 10~11~é°ﬂ
EA, A= JJr 102 i‘}kﬂﬁxg 4). YA FL 8~109
ol HEH, 0]—% satE] 715F 29 Wil Ola A £)3k
o 793} 1090 =9kl & EP%RE‘; 4~583} o~11¢0l] o} &
7 712l FIAEY FATRIL S Bl

LA

Coilia nasus
Palaemon gravieri

':3

!
f __4“1: ‘
f Lophiogobius oceliicauda
! Tri iger b
A [ Synechogobius hasta
| "

ST .

Ohs

Rey K
B Chelon haematocheilus
‘ Oc fyapus rubicundes
f o tenuidactylus

Collickthys lucidus
Coilfa mystus

Loligo japonica
Partunus trituberculatus
Squilla oratoria
Pampus argenteus

Thryssa adefae
Sardinefia zunasi
Gastice depressus
Thryssa kammafensis

Rohpi m

Konosirus punclatus
M psis dalel
Engraufis japonieis
Leptochela gracilis
Octopus ocelfatus
Mugil cephal

-—-—{—~——| Cl Ch i
Thryssa hamiktorii
Acefes japonicus

|
|
I
1
|
1 ﬁm —
|
|
1
|
|

abbreviatus

macr

Similarity

Fig. 5. Cluster analysis of the species composition of estuarine fauna
caught by a bag net in the Han River estuary based on Jaccard’s
index of similarity.
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Table 2. Eigen value, variance and cummulative variance of components
determined by principal component analysis of species composition
of estuarine fauna collected by a stow net in the Han River estuary
from February to December 2009

Eigen value Variance Cummulative variance
1 9.9 29.2 29.2
2 5.6 16.6 458
3 4.6 13.6 59.4
4 34 10.0 69.4
34 0.0 0.0 100.0
5 -
3
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* . * Dec
z 1 F Jun ‘
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£
8
g -5 -3 -1 1 3
é . 1 M
Oct Mar
L]
S May A.wr
Component-|

Fig. 6. Scattered diagram showing the sampling months on the I-11
axis. They are determined by principal component analysis of spe-
cies composition of estuarine fauna collected by a bag net in the Han
River estuary from February to December 2009.
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of] 44431 7150171 5~620] A 0 24 (unpublished data, Hwang),
Boll Akl ofd AV} shrdelr el e g wekg)

%ol: T 3~423 1090) 71FolA 7.8~15.5 cm?] 0@
MAZY A=} Zheolsl Sk A7E 2ElEthFig. §).
ol g9 AR} =R R, o A1) sFr-Aella & A
7t A9 S8 o 2M S HiollM Agdshe 2R £4
=, ARk o] % R JJATE 7RSRE B sHEEoE TIRE
o] B85 Aoz wekEth(pers. comm., FAUErE AT,

FYE: UYL A5 AV AlLs A9 Qg w)ztel 29
slgom, A% HAE 10.0~363 cmo|UTHFig. 8). 2~52 Alo]
o= 23.5~35.4 cm®) & A7} FEsPH, 8290 10.0 eom A
9] & AR AAET] ARE] 10~11891E 17.0~19.5 cm
2 A3 o)} gol kel 4% MAFEM ke
ROo7 Hol FPRL 75| AR 7|5ER] A0 Akt

ORFRE: o} ALE-L 783} 1088 Ak, MY 717 F o
FEo] 717 Bt AREGE, A 3.9~12.1 emE Ao{gor
(Fig. 8), 3FT& Aol o]8sh= FAFR Aoz 49}

FRA): F9A)E 5~890)) 283, APE NAES] 7B
oA M= 10.0~17.6 eme)  MAIS0|HFig. 8). B~E
o 3R FR3k] BEolgl 4lo] 852 e AR FHEA A
°o% gkgt

Zuiego]: Enliol= 620) 7oA 9.6~16.7 cme) £ 7l
A7y 28813, 9~1081= 2.5~8.6 cm?] & AAA7} AR E
o] & & ofFQl EWx|g} gl 7H&Ae] sholM | AV
E = Aoz FHHHFig. 8).

yigo]: Mol 6~108 Alolo] HEF o2 FH3IE, 6
Lol 7tgolAld 13.5~14.2 em® £ A7}, 823 10800
4.7~10.6 cm®] o™ A7 F AP=AUTHFig. 8), ol AF
o]% 7131 o ZiA7} ol AR Ao waEtt

ol aygol= 5~128 Alolel AR M=, 5~68-E
11.2~12.9 em A7 B AA7E 4% APH7] Alste] 7800
9.7~19.6 cm® & JWA7} O EE3tHFig. 8). 8EFElT
2.6~16.7 em®] W& B, o AAV} £2 @8] A%
3151, 98 4.5~16.0 cm, 108 5.4~13.1 cm, 11€ 8.0~17.7 cm,
12€ 14.0~16.6 cmZ G350 o|25H ol sds
R0 2 ol g3t AAsitirt 12€ o1F Ago 9%8E &
o} g7 w7 A & Ao wdr)

ol Holx= 680 710l 22.5~24.8 em) & AL &
%2 G, 8~108 Alele]l 2.8~10.1 cme] ol AA &
Hero 2 o A|E ool BEshe dgdEo s 2499
THFig. 8).

A ZA= 3~5800 ZE 1.0-6.9 cm®) 7 AAA} AH
R, 8~11€) 2.9~133 cm®] o™ AAY}T AR =H), 53]
10~11€o)= o AFEUHEig. 8). ol AR B3 o3E-7)
&2 Yl BEE HolE 21 dAdelr] AT} 5~680l Atetsle]
7HeoE AAR Agehedl, =A AlE £A7 Aedrlel g
A &3k ALS 2l ¥ ok 3 Bl 48] AR &4
317 wiEolth(pers. comm., A 8iFAAT-A YFA),

U A 717 iR ATl 583 9.5~20.3 mme]
A7 o AE 24} 3] STl Fig. 8).

L

TS FERE 6.9~17.8 mme] ZERAIG= 8ES A
ol thF-Eo Az 7k Ft Ao A9l A sheo]
AMoehs HEAS] 715F0ItHFig. 8).

E 29

ol SAACERE HAES {9102 o] wkE o] 9)
o, vpeh AN AWRE o)FojA] glo] ot & AL 3
off Malshe AleFollAl T2 MAAR o[ $FH L thMaes ef al,
1998; 3 5, 1998b; 3¢}k A, 1999; ©] 5, 2009). =3+ 7= o
&t IRE 7 E 2 958 AR AR, 83T dgFo s
olg@ oM o A} vt S-SR o], 1999; 39} 4,
1999; 3 5, 2005). WA 4 FYAE AelA2] 549& Tot
3l7) YEiiE 27 AL FE9RES AFHeE AP "
7t Gk £ dgellA] gEed o g Age 83 e
FAES T 86EOF ofF 54%, AR 165, 7IEF 1H4F 12F,
FE55F 3% 283 g9l 150]9t(Table 1). B3], 2717} &2
7T A FIBES FFolA 18.8%, WA 68.6%, AA)
= 9.1%% AAEIRAL(Fig. 2), 1% L7 A4 178ES 10
3] o) NAFTE 32.6%E A2 AR 0, RS- 15.9%,
M)A 9.9%, ZA 7.7%, FIRAANG 6.9%F ©1E FAF 5
Zo] & M 73.0%F AABIATHTable 1), S, FAE)
okt 7179 FAZE T ofe} A7l Wt s At R
olgEhE R AFe BRE I Y 2R | AAIZE S A
A= Fig. 8). ©] ZFAEFH e} Asfd JXsh= s
o} o] o] EaL 2F7F A oM 28] Bt m
o) 2EF7} ¢ mm~4 mmel AR AL A
ol AX Fd=o] wE AFEH 277 A BEA AP
F o] FRNEL FHTRE AslaA} s FAF A F
st 71712 AAEckE -, 2005).

7 87 FARE THTERE B 7Rl JdFes WA
G ThekAle] Fol A 2 99 E4L Bvh(Fig
4). AT & AAFLE ] w75 o AelA 7)1
St 7], o] A7l Mgt & aGelxe =gzl ue
(Nemopilema nomuraiy’} 738k 23 tiz280|3H(pers. comm.,
AT GER). 238 3 e wFeklAlE
stglol7t AL ARHR Gz dlge] w71 EFQ) Rhopilema
esculentum®] $7835H= £ BEd), &5 ol dig dis
wele A7t dastalt

974 OIFE A2IA ] wlEl BRI, 3o, Ao, 7kgo, sl
EYE, LATE, o} TS 5] TEF, DAY, 2 5
9 AR AQES 7ol AF B A7l vt EdEe s
A (Table 1, Fig. 5), 715748 FAFLE £74 & & 5,
2006). E4kx], Sxkgo], winde], HX] g o7 A,
ANS 59 1425, 283 Skdol, T2 B4 A7l o
8 A7 eedd 2980 2R (Fig. 5, Fig. 8), S8 25 9
AEHOF o] g3k S ARFOE AHAE 5, 2006). ¥
o] Aol7t 71l AN ET, o) Akehg 98] ZFellA njrt
B 7¥sksh= Aol 3, 2006; &, 2010), £ ATolrE= A EA]
BRAT o AR AWl Foll vitholl FoE 23
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SFZAE, 2002; F 5, 2005; &, 2006; &, 2010), FEA IF
A TR 04 oA o] &g ANERITY AFIE 1
E371 25 mmZ AFolE oHske ols g R
TIEF7F 5 mm ©]3] ‘L A3 vl wskE, A771719) Aol wite]
Aozt AQHA k2 Aog P 3 52005 T4
ahelld g5 %ﬁ— Bl o), £ ATl grEe]
A=A Fsket. o= S A, AR AFHo] sE olel®
S AT Zoll AXSHEA B o R 848 e o
FE AR F glont, B At A AHE s 4T Fol
I A A7 S 5 g Ui ERE g8 ARE) |
el Ao 7 gakdnt

B, FEE, Eo], Wge], o], We, Al dAR
o}F o]l ofF JA7F EHL = (Fig. 8), o= SIS At
F W HSFo 7 o]g3e o7 FdHtHLee and Seok,
1984; 3 5, 2003). 715015 B(5~68)0] ETRE ofn|7} EHs}

I 33 TR AR ARI(9-28) frolEel SRTLEA o]

5

NE T2 83

7 sy A 7% g 1A 5 itk e sl £
b R TG4 B2 13EE 5, 2005), e 136
(319} <, 2002)7} B W 8}0% A2 F5E HAHTable 3). 74
I 57 oM ol F T o R 0}01 ZAA FIVES 4
HHoR vlud e Yo, IF sHelMe I ol R
Rt 383825 F30TH(pers. comm, ok FAgh. 1
#ut, 3 shtelr HA FYAET AT FelA 18.8%,
A 68.6%, BAF 9.1%Z oJFRG S5 Ao A
oA TSk (Fig. 2), 13 WAISTE MAF(B2.6%)E Hi $5t
gon teog AN 15.9%, 2] ¢ 9.9%, A 7.7%,
FHZANE 6.9%E ol AR 550l F MATY 73.0%E #
A5} tH(Table 1). ol 247 $874 & sk = M= ¥
28y 3R A= Uik Jeo] olF QAR Haslo
U@ £, 2005; 31 9F, 2002; Z3} 3, 2003), 3 SHE Al
L ZP F7F 414 o}7l°ﬂ Agrer o] Wt 372 E4
& FASHT Y Aoz waE

r°('

F oF EF oS BEYOE o838k Itk 7, 2003). A Wt holle 71 FAFA Ao, ol 9 dERek A%
o], X Slsfollr] 8%, At Alg, dadold Beste, 56 wide), o], Yol o] LAty F4 3
A8 52 TS ARFF O R o] g3ith(Lee and Seok, 1984; 3 $HFL wigo], Hof, BA] T A<t OIS, 7], RIE],
5, 2003). FEEE Sk A Aol A, Atelld AkgE, £ WY, FUE, A, §ol, A F 715F © AL FF]
g ]'EH FitollA B3, 74, ZLH"H(CynogZossus joynerz) 22 o|gir}. ke Y3l 2|8t Hd a}fr'-oﬂqvﬂh 7780,
& %8k oz dEA @ F, 1998 & T, 2003; Ao, Wel, 15l ZA T Y oF E¥e] Sl
5, 2005). o]9} Zo] FAFH IGE, FEA o1F Fol 7 I, thFOE Fof, FEA, §ESY Y VIeF E d%Fel &
Solr AT L AVIE Bl ek, BEsh g dalglnh o]g) o] & shtells 71 4 o] ek A
S IR W BEEE V1sE T3 9}3 & BTG I uludt 34T HE shelle A L Ll EdskE o
) Sl A o7l S oIF B4 R A W 7 9850 TRROTAITable 3, B S 192l 5
g— 57 et 97 sl 2AF Hof 0101(6%9} ,2002; A€ o & BAFI Qi 53], FEAe 6HT«1 oo APt
5, 2005), 0% Bo B AP SHF SHE vw] & of A=A 87 W} Lol oh, B, ARE 2he]
Table 3. Comparison of the number of species and dominant species of the fishes sampled in estuaries of Korea
This study Hwang et al. (2005) Huh and An (2002)
Sampling area Han River estuary Geum River estuary Nakdon River estuary
Dam Absent Present present
Sampling gear Stow net Bag net Fyke net
Sampling interval Monthly Monthly Monthly
Sampling period Feb.-Dec., 2009 Feb.-Dec., 2003 Jan.-Dec., 1998
Mesh size (mm) 25 1-5 15
Number species
Fishes 54 73 136
N (%) W (%) N (%) W (%) N (%) W (%)
Sardinella zunasi 227 94 Sardinella zunasi 26.1  19.8  Trachurus japonicus 283 4.1
Coilia mystus 199 177 Konosirus zunatus 139 17.0  Konosirus punctatus ~ 21.8  11.0
Collichthys lucidus 17.8 197 Engraulis japonicus 11.5 1.7 Mugil cephalus 13.6 679
Coilia nasus 13.6 11.6  Chelon haematocheilus 8.8 6.2  Leiognathus nuchalis 8.1 0.8
Pampus argenteus 6.8 5.8 Johnius grypotus 6.9 94 Pampus argenteus 5.8 0.9
Tridentiger bifasciatus 2.1 1.2 Thrissa kammatensis 5.1 1.7 Scomber japonicus 3.5 0.5

0.10
Engraulis japonicus 2.0 0.5

Acanthogobius lactipes 2.0

Syngnathus schlegeli 1.9 0.6
Tridentiger barbatus 1.6 1.3
Lophiogobius ocellicauda 1.3 1.6

Synechogobius hasta 5.1
Anguilla japonica 2.9 0.1
Cynoglossus joyneri 2.6 3.6
Coilia nasus 2.1 1.2
Taenioides rubicundus 1.9 5.4

11.0 Trichiurus lepturus 22 0.9

Chelon affinis 2.0 1.3
Apogon lineatus 250 0.1

Nibea alviflora 1.4 1.5

Acanthopagrus schlegeli 1.2 2.4
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