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Fauna and biological water quality using benthic macroinvertebrates were analysed and estimated ma-
croinvertebrates. Samples were collected 5 times from the 7 sites in the river between April and De-
cember 1997, and the results are summarized as follows.

The taxa of benthic macroinvertebrates was totally composed 81 species, 45 genus, 37 families, 15
orders, 8 classes in 3 phyla. Among them, aquatic insects were mostly abundant as 65 species, and also,
there were a species of oligochaetes, 2 species of hirundinida, 6 species of gastropods, 5 species of pele-
cypoda, and 2 species of crustaceans.

Average individual numbers in the whole sampling sites was 815 per square meter, and insects were a-
bundant {(Approx. 80%). Among the insects, the major taxa were respectively ephemeroptera (Approx.
70%) and trichoptera (Approx. 18%). According to the average individual numbers in each site, Chung-
do stream (site 1) showed the highest appearance rate as 262 individual/ m* (32.2%), and the lowest value
was at the end of Miryang River (site 7) as 38 individual/m* (4.7%).

The dominant species among the whole samples was Ecdyomurus levis Navas, and dominance indices
was 0.3. In each site, Ecdyomurus levis Navas was dominant species from site 1 to site 5, and dominant
species at site 6 and 7 was respectively Hirudinidae sp. 1.

Species diversity index in total average of samples was 2.66. Average of species diversity index ac-
cording to each study site was the highest value at site 4 (H'=3.47), and site 2, 1, 3, 5, 6, and 7 in that
order.

According to the water quality as biotic indices, GPI value was 1.49 in total average of Miryang river,
and the pollution indices evaluated secondary water quality criteria as f-mesosaprobics. In each site, the
best water quality was at site 3, and it revealed the first water quality criteria as Oligosaprobic. It was
then site 1, 2, 4 and 5 in the order of water quality, and was evaluated secondary water quality criteria
as p-mesosaprobics, respectively. Site 6 was also revealed the third water quality criteria as f-meso-
saprobics. The worst water quality was at site 7, which revealed the third water quality criteria as ¢-meso-
saprobics.
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Fig. 1. Sampling sites in Miryang River.
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Table 2. Taxonomic list of benthic macroinvertebrates collected in Miryang River during April ~ December,

1997

NO.

Taxa

si

82

83

84

85 86 87

Phylum Annelida

Class Oligochaeta

Order Archioligochaeta

Family Tubificidae

Limnodrilus socialis Stephenson

Class Hirudinea

Order Rhyncobdellida

Family Hirudinidae

Hirudinidae sp .1

Whitmania pigra Whiteman

Phylum Mollusca

Class Gastropoda

Order Archaeogastropoda

Family Pleuroceridae

Semisulcospira [libertina Gould

Koreanomelania paucicincta V Martens

Semisulcospira forticostaV. Martens

~N[o{o ] >

Semisulcospira gottscheiV Martens

Order Mesogastropoda

Family Viviparidae

Cipangopaludina chinensis malleate Reeve

Sub Class Pulmonata

Order Basommatophora

Family Lymnaeidae

Radix auricularia coreana V.Martens

Class Pelecypoda : Bivalvia

Order Veneroida

Family Corbiculidae

10

Corbicula fenouilliana Heude

11

Corbicula tluminea Mmuller

Order Mytiloida

Family Mytillidae

12

Limnopema fortunei Dunker

Sub Class Palaeoheterodonta

Order Unionoida

Family Unionidae

13

Unio douglasiae sinuolatus NV .Martens

14

Unio douglasiae Gray in Griffith & Pidgeon

Phylum Arthropoda

Class Crustacea

Order Isopoda

Family Asellidae

16

Asellus sp.

Family Gammaridae

16

Gammarus Sp.

Class Insecta

Order Ephemeroptera

Family Baetidae Leach
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Table 2. Continued

Family Baetidae Leach ]
17 1Baetis thermicus Ueno . -
18 |Baetis nla imanishi *
19 |Baetieila japonica imanishi *
20 |Baeteila tuberculata Kazlauskas *
Family Heptageniidae
21 Epeorus latifolium Ueno * * *
22 Ecayonurus Kub " . ™
23 (Ecdyonurus Kub " * *
24 Cinygmula grandifolia Tshernova » -
25 |Ecdyonurus bajkovae Kluge " * "
26 |Ecadyonurus levis Navas * - " -
27 |Ecdyonurus kibunensis imanishi * »
28 |Rhithrogena na - - *
|29 |Heptagenia kihada Matsumura T e -
130__|Bieptus fasciatus Eaton | *
31 Heptagenia kytoensis Gose 1 *
32 {£Epeorus curvatulus Matsumura *
Family Polymitarcyidae
33 |Ephoron shigae Takahashi T
Family Potamanthidae ‘]
34 Rhoenanthus coreanus Yoon & Bae d T
35 |Potamanthus formosus Eaton * * *
36 |Potamanthus luteus oriens Bae & McCafferty
Family Ephemerellidae
37 Uracanthella rufa Imanishi * *
(38 Ephemerella keijoensis Allen * -
39 |Acereila longrcaudata Undo
40 |Drunella aculea Allen
41 Epnemerella notofascia Yoon & Bae * *
42 Serratella setigera Bajkova
Family Leptophlebiidae
43 Choroterpes altioculus Kluge * * *
44 |Paraleptophlebia chocorata Imanishi *
] Family Ephemeridae Leach
45 EEpheme/a sirigata taton *
46 {Ephemera orientalis MclLachian * - *
Family Necephemeridae
47 {Potamanthellus rarus Tiunova *
Family Caenidae
48 |Caenis Stephens Kua *
Family Siphlonuridae
49 | Siphlonurus chankae Tshernova T " * *
Order Odonata T
Family Gomphidae
50 | Calopteryx japonica Selys R N
Family Gomphidae
51 Nihonogomphus Kua * -
52 | Dawvidius lunatus Bartenet *
53 Onychogmphus ringens Needham
54 |Ophiogomphus obscura Bartenef *
Family Asehnidae
55 |Anax parthenope julius Brauer *
Order Plecoptera
Family Scopuridae
{56 Scopura fonga Ueno *

Family Pteronarcidae

11
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Table 2. Continued

54 Ophiogomphus obscura Bartenef * *
Family Asehnidae
55 |Anax parthenope julius Brauer *
Order Plecoptera
Family Scopuridae
56 Scopura longa Ueno * *
Family Pteronarcidae
57 Pteronarcys sachalina Klaplet *
Family perlidae
58 Neoperla quadrata Wu et Claassen * * *
Order Trichoptera
Family Hydropsychidae
59 Macronema radiatum MclLachlan * * * * " *
Family Rhyacophilidae
60 Rhyacophila brevicephala iwata * *
61 Rhyacophila KUb * *
62 Rhyacophila shikotsuensis lwata
Family Grossosomatidae
63 Glossosoma KUa * *
Family Stenopsychidae
64 Stenopsyche griseipennis McLachlan
65 Stenopsyche bergeri Martynov *
Family Polycentropodidae
66 Plectrocnemia KUa *
Order Coleoptera
Family Hydrophilidae
87 Hydrophilus accuminatus Motschulsky *
Family Psephenidae
68 Psephenoides KUa * * " »
69 Mataeopsephus KUa
70 Eubrianax Kua *
Family ElImidae
71 Zajtzevia nitida Nomura * * * *
72 Optioservus varibilis Nomura *
Order Diptera
Family Tipulidae
73 Dicranoto KUa * * *
74 Tipula KUa
75 Antocha KUa *
76 Nephrotoma KUb * *
Family Rsychodidae
77 Tinearia alternata Say * * * b
Family Chironomidae
78 Chironomus nipponensis Tokunaga * * *
79 Chironomidae plumosus Linnaeus. *
80 Chironomus salinarius Kieffer * * *
Family Athericidae (Leptidae)
81 Atherix Kua * * * * * *
Count 48 42 32 47 40 26 15
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Table 3. Species frequency of major benthic ma-
croinvertebrates taxa at each site in Mir-

yang River.

S1 S2 S3 84 S5 S6 S7 SUM.

Oligochaeta 1 1 0 1 1 1 1 1
Hirudinea it 2 0 1 1 1 1 2
Gastropoda 4 4 2 2 5 3 4 6
Pelecypoda 3 2 0 3 3 2 1 5
Crustacea Tt 1 1t 2 1 1 2 2
Insecta 39 33 28 38 29 17 6 65
Total 49 43 31 47 39 25 15 81
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old®, A6X1-Hx Al 7A| - Hirudinidae sp.17} %
A Zolydc}. A2 FL A 124 | 4] Macronema ra-
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isulcospira forticosta V.Martens 2 t}efstA] v}lelyt
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Table 4. Total average individual occurrences(No./m) of benthic macroinvertebrates according to major
taxa
Taxa [/ Site S1 S2 S3 S4 S5 S6 S7 Total Mean %
Oligochaeta 3 1 0 3 3 3 2 15 2.1 1.8
Hirudinea 8 2 0 4 2 16 13 45 6.4 55
Gastropoda 9 10 7 1 6 4 13 50 714 6.1
Pelecypoda 2 6 0 6 8 1 3 26 3.7 3.2
Crustacea 10 8 1 2 3 1 1 26 3.7 3.2
Ephemeroptera 33 89 94 31 1 456 65.1 56.0
Odonata 0 1 1 1 0 5 0.71 06
Insecta Plecoptera 1 0 1 0 0 5 0.71 06
Trichoptera 8 28 28 0 0O 117 16.7 144
Coleoptera 4 14 7 1 1 48 6.9 58
Diptera 2 4 1 5 4
136 132 38 6

i total

s

Table 5. Dominant species of benthic macroinvertebrates community in Miryang River

Site/Month 1st. Dominant species 2nd.Dominant species DI
S 1 Ecdyonurus levis Navas Macronema radiatum Mclachlan 0.35
S 2 Ecdyonurus levis Navas Psephenoides KUa 0.26
S 3 Ecdyonurus levis Navas Epeorus latifolium Ueno 0.33
Site S 4 FEcadyonurus levis Navas Macronema radiatum Mclachian 0.41
S § FEcdyvonurus levis Navas Macronema radiatum Mclachlan 0.39
S 6 Hirudinidae sp.1 Ecdyonurus levis Navas 0.51
S 7 Hirudinidae sp.1 Semisulcospira forticostaV .Martens 0.58
Apr. Ecdyonurus levis Navas Ecadyonurus KUb 0.16
Jun. Macronema radiatum Mclachlan  Hirudinidae sp .1 0.40
Month Aug. Ecdyonurus levis Navas Potamanthus formosus Eaton 0.39
Oct. Fcdyonurus levis Navas Macronema radiatum McLachlan 0.45
Dec. Ecdyonurus levis Navas Chironomus salinarius Kieffer 0.65
Total level Ecdyonurus levis Navas Macronema radiatum McLachlan 0.33

7olglch. A 124 0.359] 2.5, A224L& 0.26, A
3x]& 0.33, A4x]A-L 0.41, A5 H -2 0.39, A 62]A
0.51, A7A AL 05824, AHdd A 55-& vlzsid
A6, A72 Aol $HEXpr} vlHA =9t A4x] 3]
G e RYLRA o] AL 425 EAF F2
AAsn 9S8 ¢ 4§ AUtk

FARA 71 A ER 59 FHhs Bl 4Yde
0.51, 64 0.52, 8¥d= 0.54, 10¥4]E 0.56,
1289 06524 129 $HEAFI} tha ¥ A
ol 2, 7 AAE AAA HE gl A2
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2] A5 2 Hol7l vinA ZA dehd A= Hol
Zr 9 3 fgAAed Aol 9lgE BE, FY Y
A= 8744 gk Wsrt dlS-& sz 9l

zZt A £ g AL Hrlshd A 1A Ao
ARE AR, & DI} AF AAF, DeFAY
2 $402 2 AF 9L vad f7q g
Xde] 7}%t Ecdyonurus levis Navas 7} $3£22 &
Hate wh, A29-dE-E vjmd oAy FHA A

Al8t+= Macronema radiatum McLachlan,
Psephenoides KUa, Semisulcospira libertina Gould



MARA Y FHEE 9

¢ Y] AEHH 275}
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P 643 1.43~3.09, A|77)4 0.92~-2.5224], 7+ A ¥
8 g dFEATE A4xH(B.47)0] A ¥, o
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Fig. 4. Diversity indices(H') variation of benthic

macroinvertebrate Community in Miryang
River.

5ol 8l weti LFANE ERslr|7iA =
HEH e S92 Qgss, A6x Y A7AH
& 52 I-NF5oA Feske AR} $H ol
ol a1, vz WAe] 7438 Ecdyonurus levis Navas ¢}
Semisulcospira forticosta V.Martens 7} A2-$HF o
2 293 7o Hol o9 A0 Ak EHFE S
A ¥}

Zk ZAMAZIE g RARAIAWE P EASH)] WE
2 Table 6 3} Zc}.

2 RASRY BF GFEAFE 2.6601% 27,
FZALA 71" KAz ohfE R e Wes Al1A] o]
2.15~3.810]¢) o, A22]A 2.45~3.69, A|3XH

JrFn AR Q3 w2 e dalol o7
FA 7 o] "7} S5 dAR

Zr MY F FEA e Fgghel gt o544
=492 %789, #4432 Oligosaprobicel| &3}
o, #1,2,3,5,64] % & f-mesosaprobics, A 724 -&
a-mesosaprobice. g ¥ 4= glt},

T A7) L2 SAo] Tty M edlA
woigd, U} FE 2 5 o] JEE L S-S
o 4= g}, ol )AL Ut F - AbRl Hlslo
o] 38 x e FEx ol A vepdel. of
g A SEZ g3 U 9 2318
ofrrt 9o B FE ROo2A thFER 4ol 937}
yuigte 25 BE £do FH HEsr)de Feo)
D&ty & 4 98 Zolt). 18 =2 Staub et al*¥9
thef =R el &3 =AFre £ AL AT I
A5 FE3E Zlo] F& Aoy, =¥ A5 F7l
g A7) GoL vl AE3 & Y8Xof ot
At Ec}

Table 6. Diversity indices(H') variation of benthic macroinvertebrates community in Miryang River

Month/Site S1 S2 S3 S 4 S5 S6 S7
April 3.81 3.69 2.15 3.73 2.80 2.33 2.01
June 3.04 2.91 2.45 3.85 3.36 1.43 2.52

August 3.59 3.37 2.84 3.65 2.10 2.75 1.64
October 2.30 3.39 2.84 2.91 2.23 3.09 1.50
December 2.15 2.45 2.10 3.23 210 0.92

Mean 298  3.18 2.48 3.47 2.52 172

Table 7. Factors of physico-chemical water quality at each site in Miryang River

Factor S S2 S3 S4 S5 S6 S7
Temp.(TC) 19.6 19.8 19.8 19.6 19.6 19.8 20.0
PH. 7.5 7.0 71 7.7 7.4 7.2 7.7
DO. 9.1 8.7 8.9 8.0 8.7 8.3 8.3
COD. 4.2 3.8 3.0 2.9 3.3 5.6 7.9
BOD. 2.7 2.3 1.3 2.0 1.9 4.3 4.5
SS. 3.3 2.5 1.1 3.2 2.2 4.8 14.2
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Table 8. Group pollution indices variation in Miryang River

Month/Site S1 S2 S3 S4 S5 S6 S7 Mean
Apr. 1.55 1.16 0.87 1.56 1.21 1.97 1.98 1.47
Jun. 1.48 1.50 1.06 1.38 1.43 2.16 2.51 1.65
Aug. 1.32 1.39 1.12 1.51 1.23 1.74 2.22 1.5
Oct. 1.22 1.30 1.39 0.95 1.33
Dec 1.16 1.51

1.61

5

Table 9. Saprobic state variation according to
Group pollution indices (GPI)

Site GPI. saprobic

S1 1.44 B -mesosaprobic(il)
S2 1.30 B -mesosaprobic( 1)
S3 0.97 Oligosaorobic(1)
S4 1.47 B -mesosaprobic( 1)
S5 1.20 3 -mesosaprobic( 1)
S6 1.72 B -mesosaprobic(lll)
S7 2.25 a -mesosaprobic(ll)

3.4 ol AL

ol 3} shA AR A3l AdE A= Table 73
Z

Zk AR A A dig ZAMAZE HAWHE
X9 pHe 7.0-7.79 W EA AR FAE Jed
I gith. 28la DO 8.0~9.1mg/Le] WHgow,
COD: 2.9~7.9mg/L, BOD: 1.3~4.5mg/L, SS&
1.1~14.2mg/L2A SAAR7) 2 A83 A2zxe) 4
A A7) Eol o3te] v]E o, pHo DO ¥ SS& H|
A k33 A3E Jeha gk AEIA Als g
TEBOD)E A3A|H 1.3ng/Lell A Fe A7 &
7 B AL 4.5mg/L7A 9 W ZAAHER
2 A 1A A A FE ASAARA] &, Wt FAF
FGols FAAA 7|82 93 BAHJ|ES v
o 153 oFeluey, 247 5 - 872 634
ARE A7TARARAA = I5F FEL2 E4=529
ZALA 7 o wheba] & Kol gl

AAReR B o, 717 3% FAR Yotz 9L
A3 A (BOD 1.3mg/L)olgon, el 2 AS54F
(BOD 1.9mg/L), #A4x4(BOD 2.0mg/L), A24H
(BOD 2.3mg/L), A 1x"A(BOD 2.7ng/L), A6AA
(BOD 4.3mg/L), #|7XA(BOD 4.5mg/L)2] #2224 1
F7d FTAGL el B Ao el
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Ao} vlnE o, £ aeby i Aele AR
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35 FLAA o] T YA £A%7}

AEFH A FE L FALE F 29X $(Group pol-
lution index : GPDell 2]% AEH Ay} A74:
Table 8, 9¢} 7o}

B 2 99 FF FLAAFTE 1.489 L AR
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o] 1.22~1.619c0, A2x A 1.16~1.50, A3AH 0.
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A1 A2xH 2 A4S AHE o7t ¥
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ZtElela, A5AHL 4958 8¥Y7tA &= p-meso-
saprobice 24 135924 104-E Oligosaprobice]

F42 -] FAFHAUTG. 8|3 A6xHLE B-
mesosaprobicol] A] 3] ¢-mesosaprobic 7}%) & 9
224 I-MF+Y 8¢ 1yoh
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Wek7d A A ¢ ¥F 4A-L f-mesosaprobice] [ FF
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