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Characteristics of Fish Communities and Length-weight Relationships of Dominant Species (Zacco
platypus) in Seomjin River. Sun Ho Lee' (0000-0002-3820-8515), Hyo Gyeom Kim? (0000-0003-3634-7359), Hyunbin
Jo? (0000-0001-8064-7880) and Ihn-Sil Kwak"** (0000-0002-1010-3965) (‘Department of Ocean Integrated Science,
Chonnam National University, Yeosu 59626, Republic of Korea; *Fisheries Science Institute, Chonnam National
University, Yeosu 59626, Republic of Korea; 3Institute for Environment and Energy, Pusan National University, Busan

46241, Republic of Korea)

Abstract  As fish communities are sensitive to natural environmental changes as well as anthropogenic
pressures, their composition and characteristics help us to assess the aquatic ecosystem health. The fish fauna and
the length-weight relationship of Zacco platypus in the Seomjin River system were investigated from July 2018
to May 2019. The collected species during the survey period were 49 species belong to 14 families including 19
Korean endemic and two endangered species. According to Bray-Curtis similarities, 14 sites were divided into
four groups based on the fish community composition; two groups (group A, B) and two uncategorized sites (group
C, D). There were significant differences between groups A and B (analysis of similarities, R =0.722, p=0.002).
A similarity percentage analysis revealed that Z. koreanus (8.55%), Micropterus salmoides (6.90%), and Lepomis
macrochirus (4.90%) contributed to these differences of fish assemblages between group A and B. Group A
showed higher relative abundances of exotic species such as M. salmoides and L. macrochirus, while Z. platypus
and Z. koreanus which are the common species in Korea, were the most dominant species in group B. Based
on the length-weight relationship of Z. platypus, b values were varied from 2.82 to 3.80, indicating that growth
patterns of the species were spatially different. This study could be served as baseline data for understanding fish
fauna, assessing habitat characteristics based on the fauna, and identifying health conditions of Z. platypus in the
Seomyjin River system.

Key words: Seomjin River, fish fauna, similarity percentage analysis, analysis of similarities, Zacco platypus,
length-weight relationships
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(Lee et al., 2014). E3] o|HF+= 3739 uat
& Holn 2ol thal TATtY] - 3ek=
E9 WA 22 818 S U ol o
o) RaTe wake ol Fxol 2 93S
Al "tk (Adams, 2002; Seo, 2005). T3 T *glﬂlﬁ].—]
3 a2 o $ Aol ek, B Hsel g
3RO ofF ANPY AZAL T ~AHAY @
A=E TS 4= 9l o (Jang er al., 2007), u}okfs} % 9
F9 A4 B9l Aol SO SuHA BAS F Wl
of T A nety}t F=E e 4= ‘th}.

A 2AE B84 A%
velis)7} 22 38331, ZA (Eriocheir sinensis), A
3 (Corbicula fluminea) 5 T3t AAG BESC] TF
3lo] AR R = w2 2931t (Baek et al., 2013). L
Sof 4U7 Bao A7 200 A7 9 A, 5,
27 Solx AYeS U B34 24 FUo| F713)
HA| RPgE Aol 7HESE L Qlar, gt XY T
oA 2% ol B AT} ke fEo] B
o] A9 Fo] 71&stE T Itk (Lee et al., 2007). =3
FRge= 8739 29& 25t ofF ALY A
Rt Aol $AAY JFS WAL AoR HnEY
o m (Ko et al., 2012), LFE FHof A4stH= o7
< HTE 2y A-AS TA O Zuke A= 3
%S HE Itk (Munkittrick and Dixon, 1988; Miller et al.,
1992). T8, S HEA Wj&E A%t 3 oG FFY3],
A3 FREY A4 WY S AN BA UL 5
A Well AAste L{FH BE7IF 2ol AETEFS
S|4 Fa3 FY oot ES of7|F 4= Uk (Poff
et al., 1997; An et al., 2001; Lee et al., 2013; Pierce et al.,
2014 feb, ARA ol 472 I A%

& WS 8 QA% 44 o olsae BES gD
B2 4o ek

g 2ta| (Zacco platypus)= o]} (Cyprinidae)ol] <3}
= 1A gol2, AL +9REH o9& oo o]=27]
7R B Q)8}HA B3E 3} (Choi and Kim, 2004), 2345
e H9ga7A] S48k Ik (Kim, 1997). =8 9 9]

= Aol mefo] Rakelo] Al4lshe
25FE AAsiH, 8o 43tE XM= st fUlE
2 A% Ao gEA 9 (Kim, 1997; Kim et
al., 2010), HAA W3k 24 o W 19jFel $7 Wt
o] tigt WAo| wj-¢ 73t £o]th(Kim and Kim, 1975). 0|
3t & o]83 Length-weight relationships (LWRs) £
He Zolq BANA ofF AT L HUH AR,
A4 59 W 43 5 debe SuAel Auol g AR
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20§ (Plecoglossus alti-

)\]\_]j_z E‘l }:I;(].

or

£ A3-¢tt} (Anderson and Gutreuter, 1983; Busacker et
al., 1990). wrehA & AtolA= A7 &-AF 1470
ARE ez QA% SA9 olRA BES selsin
A shgov], 24 U FEASHA Lzt H2tu) AAE
o LWRs 2418 o) A7 474 olge] ARES set
o] S FE& A o)1 FA A YA EA U oE=AY
2 Belo] 21 ARE SuenA S

ERTETE

=
B
1

5 A F9 sz, Zo| 212.3km,
Z 4,896.5km’2 FatollA] o] WA= 21 Fpo|ct. A
b A Tt A Thske
A 2G9N ARE T
ol 4= FHZS FELS A BT
ok AR 2% 2 AR ool diE ofAdS
3 1470 A EF 4711- AISM~HSM)
107H A A (SCuT~GST)& AA 54T (Fig. 1).
g AZIE st £A U EEdt= o7
= 9#% 14 &, AE, 71, B 330 24X FF 2AE S
Tk 2AF A171E 20189 79~94 (01%) 20184 10
E~1149(7H2), 20199 3E~5U ()2 A3

2. 0|F ZAL

ol Az 7x7 mm) S (T, 4x4
n olg3icl B4 245 o AR B
203, i 308 71202 A
ool 4, A, S SAstn 20 1 oo
Aol FAo) ol2e AR A4 10 o
= 17y ¢ ARAE Lust] A% %Xé%}‘ziﬁ} W
2 AL | mm7HA|, LA =
AL FoA wurd 23 (Klm and Park, 2002; Kim et
al., 2005) 0| &3 RE £9 &1 (scientific name)
9 79 (family name)2 2019 =73 EF 5 S (NIBR,
2019)2 71222 319 o EEH A= Nelson (2006)2]
EFAAE ot

= (35,
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Fig. 1. Map of the sampling sites in the Seomjin River, Korea (®:
Main stream; A: Tributary).

() 28 ALE Asta, i) HIAF S 2 =% (non-
metric multidimensional scaling, NMDS)2& #-8&3} % t}.
3 A4 LAT 24 (McNaughton, 1967), EThek
%= 4> (Shannon and Weaver, 1963), 5% A<= (Pielou,
1966), TH= A= (Margalef, 1958)8 At&3t4ict 2+ &
Aol 248 AR22Y B4S setelr] A, %
ARIE WA W ANEE ol &3te] A4 Bray-
Curtis similarity®]] 7|55} NMDS 4 33}t
o), M stress 2 (AT 2HH) foI4S AY5P|
]3] Monte Carlo randomization test (n=999)S 3§35}
t}. NMDS ordination®. 2 F&2% 15 7o zpo]of tfgt
SolA4S wHelstz] 913 ANOSIM (Analysis of similarity)
4599999 =4 AAS T3l A5t 2n, SIMPER
(Similarity percentage) 24 B3 4 159 AF<3
Zpolof 7]ofsh= EFwS Hofst¢ith. NMDS ordination,
ANOSIM, SIMPER £4 9 A|Z3}= R program (ver.
3.6.3, RS Team, Inc., Boston, MA, USA) Y| ‘vegan’
(Oksanen et al., 2019) ¥ ‘ggplot2’ (Wickham et al., 2011)
7|2 E A-ESHT

- UEH - =

H| . Z}O|Al
— = - =

ral

2) MZ-H|Z &7 (Length-weight relationships, LWRS)
AR A W AAE oF A= B7HE 94l 2e

ZAF QoA Edo] Fd Fetu]E AA3 Keys
(1928)9] Wi we} 3|9 B4 F3 LWRsE AH&Es)
Th(Eqn 1). £ b HA-FA HolH:s Ad 21
2 Jgsto] A3 39 £4& B8 °144A (Outlien)E Al

A3+ T} (Froese, 2006).
TW =al’ (Eqn 1)

(TW, total weight (g); TL, total length (mm); a, constant;

b, regression coefficient)

Zn W mE
1. 4212 27| OiBA U 2 x4+

ot A7 EF 2 AF Ay ofF =
2, F 143 49F 1, 787AI7 &8sst
(Table 1). o] & 7P &9 Al4lo] @o] gld R{FLE
At EE T (relative abundance, RA) 61.2% 2 YEd
oJB= 30F0] YeEen, thF o2 n|fE 7 (Cobitidae)
4% (8.2%), A7 2+ (Bagridae), 7 A 2} (Centropomidae),
AL 3} (Centrarchidae)7} 22 2 (4.1%) &2
Btk 28 AASTE 1 ol BelE BRES ol
B2 LAI5A (79.2%)7F 2@t en, o2 AA
7 117704 (6.5%), AR 5874 (3.2%), AN
I 53704 (3.0%) =22 Yebgth AA AH e SHES
2 8% T2 9 =E 6267041 (35.0%)7F SHA= AL,
"= ZA AN S5t e, JHEAY (Z. koreanus)
7} 102704 (5.7%) 2 oF-A 3t= Ao 2 gHelE 9t} (Fig.
2A). ol U A HEAHA LHFTH kT
2 By wju)et J3AAYZ 4R AN A4z &
S ol dF L2 s A A5 (Yoon et
al., 2018). &5 A4 =etu]7t 91704 (16.5%), A1 2]
(Hemiculter eigenmanni)®y 2917} 49714 (8.9%)Z (Fig.
20), AF AHAA =etnl7} 535784 (43.3%), FEAY

7 997 (8.0%)% 247 A £ $HF © oheAE
o2 Uetyth(Fig. 2B). 1 5 374 o1Fe 20 &

U AYe] EESE AoE FeiA gout A L S
9 5O N4 A o] ZolET gl Aotk Loi
gl Slef 3 TR e WHE WaAo] Y (Lee
et al, 2008), dHE FYHE HAGL Lof ANH F 4
gHoR 2 5 FRE 7T glof waler Lol 44
W AR R 9 20 98 .
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Zplatypus 1 1 35.0
Z.koreanus /1 5.7
H.eigenmanni {2 4.9
L.macrochirus 1 3.4
M.salmoides 1 3.2
S.variegatus 11 3.1
R.uyekii =1 2.9
2 P.herzi 191 2.9
‘5 A.lanceolatus 43 2.7
2 P.altivelis 12 2.7
7] S.g.majimae 13 2.7
A.majusculus {3 2.7
C.herzi {3 2.1
M.yaluensis 13 2.1
P.koreanus {1 2.0 Individual
H.labeo 0 1.8 =
P.esocinus 2 1.7 = L8
Other T 1805
©)
Z.platypus ] 16,5
P.altivelis /1 8.9
H.eigenmanni {1 8.9
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2. M.salmoides {3 2.0
n A.koreensis 43 1.9
A.rivularis 49 1.8
S.c.tsuchigae {3 1.8
L.macrochirus 491.7
S.variegatus 191.6 Individual
C.aeruginos 21.5 =
Chersi 11’3 n=1236
Other /73 13.9
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Fig. 2. Relative abundance of fish collected in Seomjin River (A, B: Total site C, D: Main stream E, F: Tributary) (A, C, E: Individual B, D, F:

Biomass).

AR AN 24 olF F 1,787HAY AA
F2 oF 44,708.37 g2 2 I E Ut (Fig. 2B). ©] F %
o]Z}7}t 28,710.95 g (64.2%)2.2 7} =1, AALHI}
6,173.48 g (13.8%), AXT} 3,292.68 g (7.4%), vFtH o]
T} (Osmeridae)”} 3,184.46 g (7.1%) &2 2 UEYT &
st 49% FoA X (Hemibarbus labeo)7} 6,971.77

e (15.6%) 22 7V ERS AAFe ngon, gt

5,611.35 g (12.6%), Bl (Micropterus salmoides) 5,022.57
g (11.2%), 29] 3,184.46 g (7.1%) £2.2 YEFT} (Fig.

2B). A3 A7 maie} o] AAFAA Jolat ol5o] &
Aghol vhebta, AFolH B} ge) metulo] A
% AYERES} $7 et (Fig 2D, F), ol &
Fo| FRGIL AL B £ AT A, Fol

(Carassius auratus), 2:7}2) (Siniperca scherzeri) 52 ¥
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Table 2. Summary of the community indices in Seomjin River.

Sites Dominant index (DI) Diversity index (H') Evenness (E’) Richness index (RI)
ISM1 0.50 1.97 0.79 2.22
) ISM2 0.76 1.41 0.72 1.61
Main stream SSM 0.85 1.21 0.52 1.96
HSM 0.34 2.69 0.81 4.63
AVE 0.61 1.82 0.71 2.60
SCuT 0.46 2.19 0.79 2.95
SCiT 0.40 2.27 0.86 341
10T 0.72 1.58 0.57 2.88
GOT 0.73 1.44 0.56 2.65
) JBT 0.88 1.07 0.51 1.42
Tributary NYT 0.57 1.91 0.76 243
BBT 0.56 2.11 0.69 3.77
HDT 0.53 1.86 0.81 2.20
GMT 0.42 2.54 0.83 4.55
GST 0.53 2.16 0.70 4.01
AVE 0.58 1.91 0.70 3.02
Total. AVE 0.59 1.88 0.70 2.90

© 2 gl Jang ef al., 2009).

B 2AIA S8 49F % FFIHEFL 634 19
636712 EQlEo] 1
o, ol Klm(1995)°ﬂ —JSH Xﬂ/\l% = Af Eeol
7O 1{3 HIEQ 22.5%~25.9%ET & oz el
9k 1¢E = FZAY7 102784 (16.0%) 2 7+ £
3 AAE Bow, X 88714 (13.0%), 57
(Sarcocheilichthys variegatus) 55714 (8.6%) 522 &}
St £33 IR0 F SCuT AZA A HH A
A 9 97] oY E [FOE AHHY e JALGAE
(Acheilognathus somjinensis)7} 2339 2™, GMT, HSM
AHAA BE7] SPIAE NFO2 AHE] Yk 2E
WA (A majusculus)?t AP ©] F52 MAF
At AR RS 98 AS5A QL #E7t Basith &
AT FANA 5= A e F e FFo] 2HH
Q) GFL AL AT 20} 3F 12247 Ao B
AU AA 49F 5 dAFTY A FH=E 6.8%°]
H, B2 (Lepomis macrochirus) 6070 A (49.1%), ¥ 57
WA (46.7%), BE-0] (C. cuvieri) 5/NA| (4.2%) <22 ek
Wt

ARE 2 ASE AET A% AT o] BT A
Mol vish Ao Fe T At BRE 257}

ekttt 1 % IBT A QolA matuiel gaAY ] we

AREREZ s SHE 257} 0.889 groz HAA A
A F 7P =4 Uehden, o] ¥R Y= A, o
TE AF, FRE NSt BHZ 7P BA vEbth 9
M= A7 718 3A Yebd HSMO 39 vt A5
o IR A7t AA A F 7P 2 @S 29e
ol 71599 NH 5HLE tFd F 7 2t ¢
Fo Z Ao BiEh FEE XL SCIT AA A
A A F 7P A UeERd T (Table 2).

2, 2L A U oF7 2

27| 2%

r-I[[

Z2AF A-E o|F3 NMDS ordination AAIgH A3,
A IF A, B F 719 aFeE FEEL IF W &3t
A = 2719 A- (18 2822 U e (Fig. 3A),
IF Aol HSM A2 A3 BE &7 AFo] 23ty
3L, 15 Bole 7I8 IF AHS A 2 AF Al
Aoz FAHS 53], 2F A% B 7holl o3 Aol
7F £A5F49.9H (ANOSIM R=0.722, p=0.002), ZHA
Y (8.55%), Bl (6.90%), EF4 (4.90%)°] F 174 Ao]
£ UEhiglth 25 Ae 93AF W& (as B 3 &
FI&, RA=223), EF4 (RA=1.51)9 &3&°] A UEt
weon, ol &7 AFES HIEste o] FH-st
Aoz f&o] by AR JFS WP AL

fU R
o
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Fig. 3. Non-metric multidimensional scaling ordination of fish communities displaying (A) sampling sites and (B) species in the Seomjin

River basin.
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Appendix 1. Dissimilarity of fish assemblage by each groups as determined using similarity percentage analysis (SIMPER).

A and B group compares
Average dissimilarity =67.45

Average relative

Scientific name and Korean name abundance .A\./er.age. S.pec.l es Cu.m ul.a tve
_— dissimilarity contribution (%) contribution (%)
A B
Zacco koreanus FEAY - 2.36 0.06 8.55 8.55
Micropterus salmoides ]I EaN 2.23 0.28 0.05 6.90 15.45
Lepomis macrochirus =27 1.51 0.61 0.03 4.90 20.35
A and C group (SCiT) compares
Average dissimilarity =77.61
Average relative
Scientific name and Korean name abundance Average Species Cumulative
_— dissimilarity contribution (%) contribution (%)
A C
Iksookimia longicorpa LIl - 2.40 0.07 9.22 9.22
Micropterus salmoides Hj A 2.23 - 0.06 8.30 17.52
Zacco temminckii ZAY 0.14 2.20 0.06 7.89 25.41
A and D group (HSM) compares
Average dissimilarity =77.18
Average relative
L abundance Average Species Cumulative
Scientific name and Korean name _— dissimilarity contribution (%) contribution (%)
A D
Plecoglossus altivelis 2.9 - 391 0.06 7.54 7.54
Acheilognathus majusculus EE29AF - 3.78 0.06 7.29 14.83
Pseudobagrus koreanus F=217) — 3.14 0.05 6.05 20.88
B and C group (SCiT) compares
Average dissimilarity =69.22
Average relative
Scientific name and Korean name abundance Average Species Cumulative
_— dissimilarity contribution (%) contribution (%)
B C
Zacco platypus i [l 2] 4.06 1.95 0.05 7.07 7.07
Iksookimia longicorpa 20 0.31 2.40 0.05 6.98 14.05
Zacco temminckii ZAY 0.26 2.20 0.05 6.57 20.62
B and D group (HSM) compares
Average dissimilarity =72.69
Average relative
. abundance Average Species Cumulative
Scientific name and Korean name - dissimilarity contribution (%) contribution (%)
B C
Plecoglossus altivelis 20 - 3.91 0.05 6.97 6.97
Acheilognathus majusculus ZEGAF 0.26 3.78 0.05 6.29 13.26
Zacco platypus 1] 2to] 4.06 1.10 0.04 5.28 18.54
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Appendix 1. Continued.
C (SCiT) and D group (HSM) compares
Average dissimilarity = 88.31
Average relative
. s abundance Average Species Cumulative
Scientific name and Korean name _— dissimilarity contribution (%) contribution (%)
B C
Plecoglossus altivelis 29 - 3.91 0.06 6.92 6.92
Acheilognathus majusculus 2E29AF - 3.78 0.06 6.70 13.62
Pseudobagrus koreanus ==20 - 3.14 0.05 5.55 19.17
Appendix 2. Descriptive statistics and estimated parameters of Length-weight relationships for Zacco platypus in Seomjin River.
Total length (cm) Total weight (g) Length-Weight relationship parameters and statistics
Site
n Min Max Mean Min Max Mean a 95% CL of a b 95% CL of b s
ISM1 11 6.7 13.7 9.5 2.4 26.0 9.1 0.0026 0.0021~0.0067 3.38 3.13~3.65 0.99
ISM2 18 7.8 17.0 12.8 3.5 46.0 21.9 0.0044 0.0031~0.0065 3.27 3.14~3.40 0.99
SSM 57 35 16.0 7.6 0.3 40.6 6.3 0.0056 0.0051~0.0063 3.19 3.14~3.25 0.99
HSM 2
SCuT 27 7.2 13.8 10.2 3.1 21.9 9.9 0.0074 0.0049~0.0112 3.05 2.88~3.23 0.98
SCiT 6 114 18.8 16.2 10.0 64.0 39.7 0.0009 0.0004~0.0025 3.80 3.43~4.18 0.99
10T 103 24 16.2 10.1 0.1 37.7 10.5 0.0093 0.0078~0.0112 2.95 2.87~3.04 0.98
GOT 52 35 13.1 94 2.6 17.6 7.3 0.0087 0.0050~0.0153 2.98 2.70~3.23 0.96
JBT 71 6.7 14.8 9.7 24 27.5 8.8 0.0094 0.0073~0.0117 2.96 2.87~3.06 0.99
NYT 29 6.9 16.0 9.9 24 433 10.0 0.0033 0.0020~0.0054 341 3.19~3.63 0.97
BBT 79 5.7 17.7 9.2 1.3 58.0 7.9 0.0050 0.0033~0.0076 3.20 3.01~3.40 0.93
HDT 19 44 10.3 6.2 0.7 9.9 2.8 0.0071 0.0056~0.0090 3.10 2.98~3.24 0.99
GMT 16 9.1 13.4 11.9 7.0 29.0 19.5 0.0021 0.0009~0.0045 3.67 3.35~3.98 0.97
GST 76 35 15.0 8.3 0.4 27.4 54 0.0110 0.0088~0.0136 2.82 2.71~2.91 0.99




