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Abstract: The objectives of this study were to analyze the influence of chemical water
quality on fish guilds, pollution tolerance and the multi-metric ecological health, based
on the Fish Assessment Index (FAI) in the main stream of Mangyeong River between
2009-2016. The quality of water with specific conductivity, TP, and NH4s-N got worse
dramatically in the down region. During the study, a total of 50 species were collected
and the most dominant species was Zacco platypus. Also known as tolerant species,
accounted 22.9% of the total abundances, thus indicating a trophic degradation.
The downstream region (S5) had the highest number of fish external abnormalities,
indicating a degradation of ecological health, based on the fish assemblages. Pearson
correlation analysis indicated that relative abundance of tolerant fish species and
omnivore fish species had a significant positive correlation (r>0.30, p< 0.05) with values
of BOD, conductivity and NHs-N. Whereas, the relative abundance of the sensitive
species and insectivore species had a significant negative relations (r< -0.30, p<0.001)
with the parameters. The mean obtained from the multi-metric fish model, based on the
FAI of all sites was 47 (n=40). This indicated a “fair condition” in the ecological health,
and the downstream regions (S3-S5) were judged as “bad condition”, indicating an
influence of the chemical degradation on the ecological health.
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Fish trophic guilds and ecological health

2o AeiA A ©717te] S Sl UEh=
A 711 @78 ol hehbs Fjo] viel 7
w0} et 2971 9] w2, 272l 97 A
A el A doju= HetE gejd oz mefstr]of &5
ol © 4 91 59, R 2] U
2 F1AE e Yol A Lol 4
2 B Tlelg 4 glone, A FU1HY 4
7} 13 =] ofof ghrt (Spellerberg 1991; Lee 2006). THH,
olFt the X AEEI vla) @ Aozt 2ol ]

re

1:
~

o PSS YOI 28 ot oI5 S
§lo] Thapet AAZAE TERT E3 o F shAY
A el 9] 202, SolLE BT o0 1%
Q1 FF whdstal QS B ofyet AR A F gl A
w8 Eo] $ols) HRAH FU5 WS a2
dAEZ g AARorTt (Jones et al. 2005; An and Lee

2006). T olelgt o2 ol 8% A E B

dol HEFSA| 4 (Index of Biological Integrity; IBI, Karr

1981)= Yeom et al. (2000)°f 2J5]] =W AHof gtA] 4=
A 9 HotE]o] F5 7} (Yeom et al. 2000), A7} (An et al.
2001a), 733 (Bae and An 2006) 5 TFFsHAl &85 o ¢
om, X RO =7t A A3 Bt e
9] o] F %7124 (Fish Assessment Index; FAIL, ME 2016a)
T HetE]o] A7 A B7t(Lee et al. 2017)
Soll A-8= 3t

wepA 2 A= 7] RUEES o T

o].g}etA 472 Wz}l 9 g4 o] FA o] Wl
FAIEH] o 1-1_9_5]_04 D]—7ﬂ71- EEJ /%41;}17&7&-5
=l F2 0] Sltt.

o
k1o

i H o
10 r

ORI

ol
2L

e Y

1. RAA|Z] W ZARK]H oI

B ATl w7 2R s A8e A4ste] 2000~
201697H4] 813 Fot o 1810] A o)F @R} B
s ARARE BHE ANSHAT (Fig. 1). S Ltere)
Auio)el ARshs 7~ 8 fETH 2 §4ust Sol
s elFEol o5 7FsAe] 9] whel, ol A3
Ul 510 AR AT B M g A A A s A1)

A 48 ~6Holl S

http://www.koseb.org 9



| I
Korean J. Environ. Biol. 37(1) : 8-18(2019)

Daea Reservoir

4 .

Iksan Stream

Mangyeong River

Soyang Stream

Jeonju Stream

3.2km

Fig. 1. The map showing the sampling sites in Mangyeong River.
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Fig. 2. Spatial variations of water parameters, based on biological oxygen demand (BOD), conductivity, total nitrogen (TN), total phospho-
rus (TP), dissolved oxygen (DO) and ammonia nitrogen (NH4-N) in the sampling sites.

al. 2004; Kim 2016; Kim et al. 2017).

olfF T 24 HA2 2009~20161°] §1d7F EAE G
a1, 0] 71z Ft AFE o= F 14717 s0F F 3,200
HA = A, o3t (Cyprinidae) 7t 30F 60% =2 7H &
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T} (Centrarchidae), 5427} (Odontobutidae), 5271+
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5

Fhsta o & AAEE] ulgo] Faste Ago] Ealst
A ebdh (Fig 3). 17} 5270 8-E Qe B W AAOlE
o] AFTHRIES} o} W) Lt ol @A A A 0] Al
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AtEEH, $SAH-2 QEF Y] ARl s WA AR
A ZF vAgolEe] ARl st 74 =7 UEh AT E
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A17]) 7Rt o =S dEr7] wieel, 5 Wl Ry
obd H40] FETt ForA Al HW of{= A =2fn|e} of
7Ha7F 42 4 AL, Hhatol tigh A o] FastA
wof HActuate] 7sdE 7 Ao r d#A A (ME
2016b). ESF S5AH-2 2011 o] F2] HtHA} Lie}
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SAt40] £ WAE At et upslo] &
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Table 1. Fish tolerance guilds, trophic guilds, and habitat guilds in Mangyeong River.

. Fish guilds Sampling sites RA
Species TNI o
TolG TG Hab.G S1 S2 S3 S4 S5 (%)

Zacco platypus TS O - 183 362 126 62 733 22.9
Zacco koreanus* SS | - 343 326 669 20.9
Zacco temminckii SS | - 178 178 5.6
Pungtungia herzi IS | - 46 99 15 5 1 166 5.2
Acheilognathus yamatsutae* IS O - 4 102 106 3.3
Squalidus chankaensis tsuchigae* IS O - 51 51 1 103 3.2
Carassius auratus TS @) - 2 27 69 98 3.1
Coreoleuciscus splendidus* SS | RB 14 80 94 2.9
Pseudogobio esocinus IS | - 4 15 37 20 17 93 2.9
Iksookimia koreensis* IS | RB 41 32 4 77 2.4
Micropterus salmoides* TS C - 4 14 28 23 69 22
Rhinogobius brunneus IS | RB 47 12 6 65 2.0
Lepomis macrochirus* TS | - 45 18 2 65 2.0
Acheilognathus lanceolatus IS O - 27 31 4 62 1.9
Hemibarbus labeo TS | - 1 19 42 62 1.9
Hemiculter eigenmanni* TS 0 - 1 52 53 1.7
Erythroculter erythropterus TS C - 1 47 48 1.5
Mugil cephalus TS H - 47 47 1.5
Odontobutis platycephala* SS C - 8 34 42 1.3
Squaliobarbus curriculus IS O - 1 40 41 1.3
Squalidus japonicus coreanus* TS O - 41 41 1.3
Squalidus gracilis majimae* SS | - 34 34 1.1
Pseudobagrus koreanus* SS | RB 8 20 28 0.9
Microphysogobio yaluensis* IS O RB 25 25 0.8
Cobitis lutheri IS | - 13 1 5 19 0.6
Opsarichthys uncirostris amurensis TS C - 1 2 6 7 3 19 0.6
Cyprinus carpio TS O - 1 16 17 0.5
Sarcocheilichthys nigripinnis mori* IS | - 5 5 6 16 0.5
Rhynchocypris oxycephalus SS | - 14 14 04
Coreoperca herzi* SS C - 1 12 1 14 04
Liobagrus obesus** SS | RB 13 13 0.4
Liobagrus mediadiposalis* SS | RB 9 3 12 04
Sarcocheilichthys variegatus wakiyae* SS | - " 1 0.3
Odontobutis interrupta* IS C - 1 1 0.3
Microphysogobio jeoni* IS | - 8 8 0.3
Pseudopungtungia nigra*" SS | - 7 7 0.2
Hemibarbus longirostris IS | - 1 5 6 0.2
Oncorhynchus masou masou SS C - 5 5 0.2
Anguilla japonica IS C - 4 4 0.1
Rhodeus uyekii* IS 0O - 1 3 4 0.1
Pseudorasbora parva TS O - 2 2 4 0.1
Rhodeus notatus IS 0 - 3 3 0.1
Carassius cuvieri* TS 0 - 3 3 0.1
Abbottina springeri* TS 0 - 3 3 0.1
Oryzias latipes TS O - 2 2 0.1
Pseudobagrus fulvidraco TS | - 1 1 2 0.1
Silurus microdorsalis* SS C RB 1 1 0.0
Silurus asotus TS C - 1 1 0.0
Misgurnus anguillicaudatus TS 0O - 1 1 0.0
Monopterus albus TS C - 1 1 0.0
Total number of species 23 24 21 16 18 50

Total number of individulals 780 1408 344 251 417 3200

Tol.G=Tolerance guild, Tro.G = Trophic guild, Hab.G = Habitat guild, SS = Sensitive species, IS=Intermediate species, TS=Tolerant species,
O =omnivores, | =Insectivores, C= Carnivores, RB = Riffle-benthic species, *: Endemic species, t: Endangered species, #: Exotic speices, TNI: Total
number of individuals, RA: Relative abundance.

14 ©2019. Korean Society of Environmental Biology.
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O] A=A k= B oh 2t s49t ssX]@OﬂHt E
o] & 3t Tk QY= ] eFUTh o]HTE B S4~857]
Hor A= o] AotEl Sl AR EA44 of-
sletd #4 dute} dx|stu g, St B shpA 24
ot 7HER A2 Qe =3 o st= <15t s49F 854
oA WdEel g5otal Mol AHHEA| 2 Ao

2 Als=r),

Jx

A

T3 ZF 2] 34]0]F (Omnivore species) It F2] 0&
(Insectivore species) 2] ATHHI . £4] A3} AdFollA shF
2 255 A9 el B7jeh A9l FAHA
Eftov], 24%0] A9t SHEE 24% 4ashs AFol
Uebtch(rig 4). h40] 2114 @ 44970l ofshe
F4z0) Al go] Haar] tol] S48 Aulg
o] 23] Q] AASHE AT E 7PHA o7 nferst 4~
Th(Moon et al. 2010). ZAF At s4 2] of| A 9] F4]F-9]
FOpRIE o} 71 WA Lheht s4x ol A s1A] At
q A5t o] weho] 71AF At Z o 2 Atm FT}

WE o ;0 mlo
O_u
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Table 2. Pearson’s correlation coefficients (r) and its probability (p,
phic guilds.

n=120) of water quality parameters to the fish tolerant guilds and tro-

Tolerant fish Sensitive fish Omnivore fish Insectivore fish
species species species species
BOD r .623** -.634** .361% - .572%*
p <0.001 <0.001 0.022 <0.001
Conductivity r 614 -.619%* 317% -.619%*
p <0.001 <0.001 0.046 <0.001
r 424%* - .483** 0.207 -0.309
L o 0.006 0.002 0.199 0.052
™ r 448%* - 463** 0.228 - .445%*
p 0.004 0.003 0.157 0.004
DO r -0.222 0.021 0.208 -0.028
p 0.168 0.897 0.198 0.863
NHa-N r .390* —-.529** 405%* - .667**
* p 0.013 <0.001 0.010 <0.001

*significant at the 0.05 level, **significant at the 0.01 level.
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Fig. 5. Longitudinal (S1-S5) and inter-annual variation (2009-2016) of ecological health, based on the Fish Assessment Index (FAI) values

in Mankyeong River.

T BAof M2, A7 HEE 9 NH, N2 WS 2
AL RISt SAH R ot oFo Ay
(r>0.30, p<0.05)FEFH HHA 9I7EE 9 FA15-0] Addf
HEoh= AR E FOot 9 AA (r< -0.30
p<0.01)5 YEFATH(Table 2). olof W f7]1&E H o
Lold Aol oJgh 2otste] o5 g7} shR-R<
A S 9 FAEY Hlgo] AT Ao AtmHTh
E5] dRUold dAo] A, F=2 7M5ER 9 ofeA g
H|pof] ool FAEER, R M5 9 i oA {4

Fl sl 9 7lE R A e e thalo] Wag
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s B7RE A}, o} 7B A (FAD & Bt 47 (n=40)
2 R (C) ol gsts 2o Yehdth(Fg. 5). &
¥, 20153 9] FAI & 352 “UHEAH (D)l sidsh=
Aoz veht B 4777 % A4S Uehid. 7t 7]
A PAL 4F2 v w st 23} s13} s2x| o] 242 224
H (B)”, “mi--E=8 1 (A) el sigshes Aoz yeht A
B} 945 Ao Uehth uhe, s3A iR E s
FAIZto] §2 5] WolA §3,54 2 SsAF BT “LHE/ATH]
(D)ol APt Aoz veht A AF =7} Az
O@H Aoz vetidth, ol s3~s423d Atolo] 3915
© AT s4~85AF Abolof| A == Aitde] 9
@ *mw} 9 #7218 SAo] olg shy Thest 5ol A
Az|ut o] o5 YR AF =T} ofebd Ao 2 AR,

0|

N 9

2 Aol w7 EFollA 2009~2016'3 F<E of
7O Exn 4 oAk, YR Y o774 (Fish
Assessment Index; FAI)°ll 7|§HS & th¥l4 A3
of thet 3}etA 4 JFS AT 4 A BEA
7R, FA(TP) ¥ FEYoty A4 (NH,-N) &
JJOHXWOM 7V 3= Ao R YT o

ZAF At 8Lq 7+ w37 AME F 147 50F
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