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Seock-Jung HAN" - Bong-Rae KIM' - Jun-Seong CHA™" + Kyoung-Ho KANG™ - Min-Min JUNG'*

(*"National Fisheries Research & Development Institute * ~ Chonnam National University)

Abstract

Health assessment of aquatic ecosystem was investigated by using LEHA (Lentic Ecosystem Health
Assessment) model method with habitat fish population structure analysis in this study. The investigation
was two comparison spots (St 1; floating island, St 2; 500 m away site from st 1) in the Habcheon lake
of Korea. As results, health evaluation of Habcheon lake ecosystem was fair grade of LEHA scores base
on metric values in both place (30 score in st. 1 and 32 score in st. 2).
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chemical, and biological metrics of LEHA (Lentic Ecosystem Health Assessment)

Categories Metric components

Scoring criteria

5 3 1
Species MI1. Total numbers of native species >67% 33~67% <33%
compositions M2. Number of sensitive species >67% 33~67% <33%
M3. Ind. % of tolerant species <5% 5~20% >20%
Trophic M4. Ind. % of omnivorous species <20% 20~45% >45%
compositions MS5. Ind. % of insectivorous species <20% 20~45% >45%
Fish abundances M6. Total individual numbers >67% 33~67% <33%
& M7. Ind. % of exotic species 0% 0~1% >1%
individual healths = MS. Ind. % with anomaly species 0% 0~1% >1%
Chemical water M9. Conductivity(gmhos/cm) <81 81~385 >385
conditions M10. Trophic state index(Chlorophyll-a) <40 40~50 >50
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<Table 2> The criteria of LEHA (Lentic Ecosystem Health Assessment) index

Ranks  Model values Criteria of LEHA Characteristics
I 46~50 Excellent @npamble to pristine cond1t10n§,
Exceptional assemblages of species
Decreased species and richness,
II 36~40 Good Intolerant species in particular,
Sensitive species in present
. Intolerant and sensitive species absent,
m 26~30 Fair Skewed trophic structure
v 1620 Poor Top camivorous and many ex.pected species are absent or rare,
Omnivorous and tolerant species are general
Few species and individuals present,
v < 10 Very Poor Tolerant species dominated,
Diseased fish frequently
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<Table 3> Analysis of tolerance and trophic guilds in Habcheon lake

Categories Guilds Individuals RA(%)
Tolerance guilds Tolerant species 5,987 69.8
Intermedium species 784 9.1
Sensitive species 1,805 21.1
Trophic guilds Insectivorous species 6,976 81.3
Carnivorous species 302 3.5
Omnivorous species 1,298 15.2
<Table 4> Tolerance and trophic guild levels of observed fish fauna
Species Tolerance guilds  Trophic guilds Stations
St. 1 St. 2 Total
Opsariichthys uncirostris amurensis TS C 14 3 17
Hemibarbus labeo TS I 19 9 28
Hemiculter eigenmanni TS (¢} 106 37 143
Cyprinus carpio TS (0] 6 9
Carassius auratus TS (¢} 2 18 20
Carassius cuvieri TS (¢} 1 2 3
Zacco platypus TS O 1,065 57 1,122
Erythroculter erythropterus TS C 195 62 257
Squalidus gracilis majimae SS I 1,747 33 1,780
Pungtungia herzi IS I - 2 2
Hypomesus nipponensis IS 1 711 54 765
Lepomis macrochirus TS 1 2,396 1,743 4,139
Siniperca scherzeri SS C 10 15 25
Pseudobagrus fulvidraco TS I 104 141 245
Silurus asotus TS C 2 1 3
Tridentiger brevispinis IS I 3 13 16
Rhinogobius brunneus IS I 1 - 1
Misgurnus anguillicaudatus TS O 1 - 1
No. of individuals - - 6,380 2,196 8,576
Family - - 8 6 8
Species - - 17 16 18

TS : Tolerant species, IS : Intermedium species,
Insectivorous species.

: Carnivorous species, [ :

SS : Sensitive
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[Fig. 1] Total number of individuals of collected
fish species from the two investigation
spots in Habcheon lake.
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[Fig. 2] Monthly distributions of tolerance,

intermedium and sensitive fish species.
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[Fig. 3] Monthly distributions of insectivorous,
carnivorous and  omnivorous fish
species in Habcheon lake.
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[Fig. 4] Monthly LEHA results in Habcheon lake.

- 1189 -



rot

HE - e - A

A
T'__o-l co=x ’on_|_|

2745 . Mojo

<Table 5> The ecosystem health assessments base on the 10 metrics LEHA model

Sites | My | Ma | Ms | My | Ms | M | My | Mg | M, | My | CEHA scores
(Criteria)
5 1 1 5 1 1 5 3 5
S (®83) | 27.5) | (3.6) | (184) | (76.1) | (3983) | (375 | (0) | (1203) | (29) 300
5 1 3 5 1 1 5 3 5

St 2 ®75) | (1.8) | (153) | (55) | (840) | @51) | (7194) | (0) | (1203) | (29 326
* Biological parameters : M;~Ms,

* M;~Mj : Species compositions, My~Ms : Trophic compositions, Ms~Ms: Fish abundances & individual healths.

* Chemical parameters : Mgy~Mjyq.

AR S5 e ndgG)el sdEHes u)=k (373, US. EPA., 1998)0ll4+= tfofsh
A= LEHA 29 WEY 3t 107 & 2% & AETLS 1 St O AEARE E918 A4
M), F2A9 EFNEM,), HAQ vgAdNE AAEAE F7kska 2wshs 7 (Index of Biological
(M), ©13}84 =2 <1A} Chlorophyll-aM;) 5 4  Intergrity, IBI)O] TAB Tﬂﬂrﬁ oA FIES AT
W7t AFEReH, 1 9401] i R ez o glow, o 1‘%‘3011 7IRES o] vt
Uepd 218 270 dEeR F HAl (M), Oli} Me @A @ ?ﬁﬂ(Ahn et. al, 2001b),
&7 Z=olztel #H7)% 5¢(M9)i BRI, 74 S 7(Ahn and Kim, 2005) % %7 5=7)(Choi
H, WA oAFe Al (M), uwx]w—A 7H et. al,, 2007; Lee et. al., 2007), &3t <=7(Choi
A ¢ NEM), TAFY AP EM;), YHF et al, 2009), ATAFA|(Lee et. al., 2008)° Z
HEM)E S 22 (DS YR th<Table 5o AeiA A3AEE Hrlshs PHo= &8
5>). w3 9tk

83 A A4 St 1 (30 LEHA score)¥} St. shd, Syt B84 T30 g
2 (32 LEHA score)ol M I B3t A=9k A« A Od?-“é— Fote] ofFel FAzRel <%t Pt
Fol wE Wols AA 92 ZeR uyEhgt 7ol JidEoe] A&EWA AEA 1734 Bt
(<Table 5>). t}vh, dd s QdFAHEe] A9 o o st FHo oJgo] A HsleEa glony,
W 7| B FHHE AR5 FFoE A vl @Y SNHE dde®E AT A obf F
e sl =3 AAoltt. Tl AEAR]D FAUS o

g AETS o] &3t *ﬁ%?‘%’ﬁo_ T84 B

& FEAS st dash AT O RA
v. o & A%AQ BUEHS %6}04 3d AEAZ A

st Hdsk=d Fad ARE &84 5 gl

SAAY A7 Bael gew godn E oo SR &8 Al

A s A olslE Aol o (Ahn et. al., 2001a).
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3 L de A sk - -
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H}lo 6 3 .
gges AREDL HAAM ad Km 2005 g pua waeld sed 0 4eE 0

Ahn and Han, 2007; U.S. EPA., 1991).
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