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Freshwater Fish Fauna and Ecological Health Assessment
of the Agricultural Reservoirs in Jecheon City, Korea

Jeong-Ho Han - Jae Hwan Kim - Sang-Bo Lee - Woon-Kee Paek

Research Division, National Science Museum
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Abstract : Fish fauna and lentic ecosystem health assessment in freshwater were analyzed in the
two reservoirs (Uirim Reservoir (Ur) and Solbangjuk Reservoir (Sr)) of the Jecheon City during May-
September 2017. Total numbers of the species and genus (7 family) sampled were 21 and 16,
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respectively. Cyprinidae was most dominant taxa, which accounted for 11 species (52.4%) of the

total species, and the relative abundance, based on the number of individuals, was 318 individuals
(46.2%). Subdominant families were taxa of Centrachidae (2 species; 264 ind. (38.4%). The dominant
species, based on the relative abundance, were Squalidus chankaensis tsuchigae (22.7%). Subdominant

species were Lepomis macrochirus (19.5%, 134 ind.) and Micropterus salmoides (18.9%, 134 ind.). Trophic

state index of Korea (TSIko), based on chemical oxygen demand (COD), total phosphorus (TP) and

chlorophyll-a (CHL), ranged mesotrophic state. The purpose of this study was to apply a multi-metric

model of Lentic Ecosystem Health Assessments (LEHA) for environmental impact assessments of

two reservoirs and assessed the ecological health model values. Trophic composition’s metrics
showed that tolerant species (56.8%, 98.3%) and omnivore species (43.9%, 65.6%) dominated the
fish fauna in the two reservoirs (Ur and Sr) of Jecheon City, indicating a biological degradation in

the aquatic ecosystem. The relative proportions of Micropterus salmoides, also showed greater than
16.3% (Ur), 31.1% (Sr) of the total, indicating a ecological disturbance. The average value of LEHA
model was 22 (Ur) and 12 (Sr) in the reservoirs, indicating a “poor condition (Ur)” and “very poor

condition (Sr)” by the criteria of MOE (2014).

Keywords : Uirim Reservoir, Solbangjuk Reservoir, Lentic Ecosystem Health Assessment Model,

Trophic State Index
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& Lindstrém 1993; Drenner et al, 1996).

olof A MAHOR st 22 F e A o A
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Aoz wQlsglon, o]F o]gste] 7} vehd obd
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Flol YAk 4] 22 R4 A, olEThe
T40] AR E Qlaf 2006 129 49 =7HA A &S
A Be 2052 A E|o] e EaL Qlo] AR A
9] 7] o] el = B3} Q1 7FA| 7} uf 9 52 A=
olt}, @A) A= F UL 7.5 km?, T=H

South Korea

22 0.153 km”, 84} 1.97 km” F5L0]w, 371
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Figure 1. Map showing the sampling sites in two reservoirs (Uirim and Solbangjuk) of Jecheon City.
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3. 0|-3lstd 3 3 st=aS 4o RPUSIK|¢
(TSlko) &AM
A&} £1=0) HYokst AHlE 245 ¢
3l 20124 1095H 20179 109744 5% AEE
FAAR(FoIEFAL solELE v, https://www,
alimi,or kr)& o] 4-3to] AR E BAsHq &
Aof| o]-§ AR el Ak @ e (chemical
oxygen demand, COD), &2 4 (total nitrogen, TN),
%9(total phosphorus, TP), G224 —a(chlorophyll—
a, CHL), 5% % (suspended solids, SS)o]t}.
COD, TP, CHLY| HYI3lA| 4 sharg 49 &
FoFakA]a=<l TSIKo(trophlc state index of Korea)
2 BAo|| AMEEL9 o (Lee 2014), FJFalA]4=
o< Lee(2014)9] WRiol YA TE AhEH
&,

TSIko Zr8] S3-& TSlko ko] 30 o]s}= ¥l
30-502 599, 50-70= F-99% 70 21 T A

o= Thedok AFej & H71skeitH(Table 3), TNO| &
g FBA| 4= APgL Kratzer & Brezonik(1981)2] 1
Holl o)A sttt AFEE TSI 3He] S5 TSI ghol
20 BIghe I, 30-402 WA, 45-50% F
B, 5360 FAY, 0= 2 & Aol G
A2 Hrkske E}(Kratzer & Brezonik 1981). &
W % (secchi depth, SD)= H -8 & 4 (suspended

solids, SS)9] A& E 0] 85} LoglO(SD) = 0.76—
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0.69 Logl0(SS)2] A3 A 3] {4 A (Yun et al,
2014)& A4S & BxA g2 o] 833t 284
A

Mojopab o] 348 thet g
o 1ole (147
TSInmer) 10[6 (TN)xlnz]

(Kratzer & brezonik 1981)

TSl =10[ 6 %DH

TSIko(TP) = 114.6 +43.3 log (TP mg L)

(Carlson 1977)

TSIko(CHL) = 12.2 + 38.6 log (CHL mg m?)
TSIo(COD) = 5.8 + 64.4 log (COD mg L)

(10T SSWJJ

Mean 7SIko = 0.5TSIko(COD) + 0.25TSIko(CHL) —
+0.25TSko(TP)

4. LEHA 23 X8 H SEU4E

AR 2 &2 AeA A7 BIHE st
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(Cyprinidae) ©]Z£0] 112, n|F2]ZH(Cobitidae), 7
22 3HCentrachidae), FA]2ZHOdontobutidae),
=01 Gobiidae)= 22} 2%, SAN 2} (Bagridae),
7] 2H(Siluridae)= 212} 154 AR =] o] g oj} of
o] 28 0]E Z 52.4%°) &S At Ao
HAE|cH(Table 1), 0|2} Zo] ¢Jojtof| &3} of
F7F A Exzske A Seuviet Al-deiE &
A= P} Farol Aol A 2 YAsk= 2o
2 UEpgtthJeon 1980), $-8E-2 3E7(Squalidus
chankaensis tsuchigae) 24| 1567447} A 1 5] o] A+
HEFE 22, 7%= Webgom, oheE-9-2(Lepomis
macrochirus)®| 134714 (19.5%), Qv A~ (Micropterus
salmoides)”} 1307041 (18.9%) 2 o} -Hst= AoR
UebdT, 53], AujAastoplsEE A1 E o] 9l
L mjehE o ggl Zojul A S AFARS o)zt o5t
AN Ee= A FFOR o5 YU
Ao & AFREHYoon et al, 2006), £&83 o]& =
St a1-5-5-2 B0 (Squalidus japonicus coreanus),
A27), =527 (Pseudobagrus koreanus), A
(Odontobutis platycephala), 4S2A](Odontobutis
interrupta) 2 % 5%°] st oH, HA & o
T % 23.8%% AASHL Y= AR YRt -2y
2t Hat 7% H]E(25.9%, Kim 1995)2} B]5x5t
@%‘l HtHTable 1), YHFA o2 1 82E
o] B st S Aol =2 f#io}‘:ﬂ 27
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Table 1. Fish fauna and the various guilds of tolerance and trophic in two Reservoir of Jecheon City

. Uirim Reservoir Solbangjuk Reservoir
Species Tol. G | Tro. G Total RA.
] 2 [ Total | 1 | 29 | Totl
Cyprinidae
Cyprinus carpio TS (¢} 2 5 7 1 1 2 9 1.31%
Carassius auratus TS O 3 7 10 34 5 39 49 7.12%
Carassius cuvierit TS O 1 - 1 - - - 1 0.15%
Pungtungia herzi IS I 4 - 4 - - - 4 0.58%
Squalidus japonicus coreanus™® TS 0] 45 1 46 - - - 46 6.69%
Squaliduschankaensistsuchigae® IS (¢} 149 7 156 - - - 156 22.7%
Hemibarbus labeo TS I 3 - 3 - - - 3 0.44%
Hemibarbus longirostris IS I 16 4 20 - - - 20 2.91%
Pseudogobio esocinus IS I 11 1 12 - - - 12 1.74%
Rhynchocypris oxycephalus SS I 4 - 4 - - - 4 0.58%
Zacco platypus TS (¢} 13 1 14 - - - 14 2.03%
Cobitidae
Misgurnus anguillicaudatus TS (0] 12 - 12 5 6 11 23 3.34%
Misgurnus mizolepis TS (0} 4 - 4 11 15 26 30 4.36%
Bagridae
Pseudobagrus koreanus* ‘ SS ‘ I ‘ 1 ‘ - ‘ 1 ‘ - ‘ - ‘ - ‘ 1 ‘ 0.15%
Siluridae
Silurus asotus s [ c | ] -] 1] - [ -] -] 1] 01w
Centrachidae
Lepomis macrochirus? TS I 116 16 132 - 2 2 134 19.5%
Micropterus salmoides® TS C 37 56 93 23 14 37 130 18.9%
Odontobutidae
Odontobutis platycephala* SS C 1 - 1 - - - 1 0.15%
Odontobutis interrupta* IS C 4 1 5 2 - 2 7 1.02%
Gobiidae
Rhinogobius brunneus IS I 1 2 3 - - - 3 0.44%
Tridentiger brevispinis IS I 37 3 40 - - - 40 5.81%
Total number of species 21 12 21 6 6 7 21
Total number of individuals 465 104 569 76 43 119 688

Tol.G=Tolerance guilds, Tro.G=Trophic guilds, RA=Relative abundance, TS=Tolerant species, IS=Intermediate species, O=Omnivores,
I=Insectivores, C=Carnivores, *=Korean endemic species, '=Exotic species

ZFolA] goror, QefwdEL gEey, 24 6% 4370A R F3k A G SHolA A} A7|ER
w2, ©-g-o](Carassius cuvieri) 5 3% 265784 T Zol7t gli= AL & UEhTh o= 13} A7
(38.5%)7} && st SichTable 1), 2F Aol 3= 2l 5Yo] 7+ ofF9] Akgt7| 2 4(Choi 2005), -2
o} % T3} 21% 5697HA R 1A} ZAM A 215 465 et tj 2o g0l Frt SR sl 283
WA, 22} ZAA A& 123 10470371 HA = e, T=0l7] tiZoll AFt7|71 B ojRE ofFo] Aket
AubQl 14} ZAb A o] TheFet ofFo] AHH A AR 51 32 = HAE A58} fiol(Hong

o2 yepgrh(Table 1), ¥Hd 952 % 43 6% & Son 2003), 3k430] ?JEJ QA= 1AR2AL
LA R 12F 2AMIA 6 T67HA], 22k 2AtIA 717191 5ol AHE Sl shdf-Rel N o B &
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of A W, SR A F T o] §
=) @3 S AYE T 9] A 478
o139 Afol7k 79| gl A4S HetEnt

A9k o] digt o] -3}ekA ]
Aul T AL oA CODE T2y 7%=
ol wfehd QYA E 4.6 mg LR “HE &}

2

pato] “ofLHE" O 2 LYEFETHT
2 Qe = FoollA A T ZFRF A
ol I F9J=7] WEo 2 Ak H(Son et al,
2010). F2UTP)2 2HR|olA] 26 pg Lo & “2F7h
T2, UM 16 ug L2 "S5 AH AL
2 2AEY S22 F-a(CHL)w A oA
11,45 mg m™ 0.2 "OFER" 0 2 Yehgal, &=
oAl 3,51 mg m 322 | eE5" A E Hic
FREASS)= AR oA 5,89 mg Lo “HE,
S04 7.61 mg L= "UHE AE Aoz 4

B O L

C‘)l [¢]
al. 1993 Ham et al. 2005), 13HgAEA}Q] o
AE(CHL) Al &= QA 2H ] e +4
AEER el 4 B o FEe] A7k
oz 2-gsto] W FEg Hal

ES DO g4 2 AolE EileHl, 53]
oA BEALTE Bt 2,64 mg L= Hj$ e
o2 vepgen, AE8E DO sEoA = Ao
© AR YEith dubroz fAAEo W
A9 & FEof A 28817 Wizl (Reed

Mo =2 = ) -

ox —

Table 2. Water quality parameters and trophic status index of Korea (TSlko) of chemical oxygen demand (COD), total
phophorus (TP) and chlorophyll-a (CHL) in the two reservoirs

1. Water quality Uirim

Water quality class

Solbangjuk Water quality class

COD (mg L") 4.6

it

3.6 I

TN (mg L") 1.75

VI

1.88 VI

TP (ug L) 26.0

I

16.0 Ib

CHL (mg m?) 1145

I

351 Ia

SS (mg L) 5.8

I

7.61 \%

DO (mg L") 7.92

la

2.64 \Y%

2. Trophic state index Uirim

Solbangjuk

TSI 54.16

54.58

TSIsp 52.41

54.94

TSlko (COD) 4848

41.63

TSlko (TP) 4597

36.84

TSlko (CHL) 53.07

33.25

Mean TSIko 49 (Mesotrophic)

38.33 (Mesotrophic)

3. Trophic state classification by using TSIko

Oligotrophic

TSIko <30

Mesotrophic

30 <TSIko <50

Eutrophic

50 <TSIko <70

Hypertrophic

TSIko> 70
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et al, 1988; Jang 2005; Kim et al, 2005; Lee et
al. 2008), &40l FA A8} He HHYS T
Aoz yehfar glon, oz Qs S7He HAS
oA Bt f71E well7k W E Atz ot

3. TSlkoOf| [ItE

O]9} &HFZ2 9] TSIkool| WE QGofE Hrhe
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B & Ao ey, 0|9k BEo] CHL 5%
)t o s AR A o
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TNE 0|83t TSI ¢k F A4
SRPCER REREE RUISERIRE SR
A A W A2 (TN) ] Fe FHslthe= 71E o
FOHE A3} 02 LR THAN 2000; Park et
al. 2009; Han et al, 2014; Yun et al, 2014). g4,
SDE 0|-&%t TSIsv= 7 A Al A B "G FA

H'S Kol Ao RO, = AHpA oA
Z Aol gle AoR EAF I,
4. LEHA 2E0f| 2 S+dEHZ 887t

AFRAS ol g3 A L] AR
Bk Seluet BoaeA ol F2el WA A
© LEHA 2 #(MOE 2014)& o|3te] B71shict,

O:

Table 3. The Lentic Ecosystem Health Assessments (LEHA), based on the 8 metric models, of two reservoirs in Jecheon
City. The values of parenthesis indicate model metric values of 1, 3, and 5, respectively

. Sampling Reservoir
Metric Component — -
Uitim \ Solbangjuk

1. Species Composition

M, Shannon-weaver diversity index 0.92% (5) 0.65% (1)

M Percent individuals as sensitive species 14.3% (1) 0% (1)

M; Percent individuals as tolerant species 56.8% (3) 98.3% (1)
IL. Trophic Composition

M, Percent individuals as omnivores 43.9% (1) 65.5% (1)

Ms Percent individuals as insectivores 15.3% (3) 0% (1)
I11. Fish abundance & Fish health

M Dominance index 16.9% (5) 25.5%(5)

My Percent individuals as Largemouth bass 16.3% (1) 31.1% (1)

Mg Percent individuals with anomalies 0.35% (3) 3.36% (1)
LEHA Score 22 12
Criteria Poor Condition Very Poor Condition
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