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An Ecological Study on the Benthic macroinvertebrates in the
Upper Region of the South Han River and Naktong River
- Pongwha and Youngwol Region -

Bae-Kyung Seok - Doo-Hee Won+ - Byung-Tae Yoo - Min-Young Kim
Seoul Metropolitan Gouv. Res. Inst. of Public Health & FEnvironment,
Dept. Biol., Korea University*

Abstract

The present study was performed to examine on the fauna and standing crops of benthic
macroinvertebrates in Pongwha and Youngwol region of upper parts of South Han river and
Naktong river. The Actual site survey was carried out on the two times during the April -
June to October - November, 1983, Main five areas are Mt. Awrawe(1,067m), Mt. Sontal
(1,236m), Mt. Munsu(1,206m), Peak Okyopong(357m) and Mt. Pungnak(760m) area.

Total taxa of benthic macroinvertebrates of the study area were 118 species, 45 families, 12
orders, 5 classes in 4 phyla. Occurrence species according to the major taxa of aquatic insects
were 35 species(20.66%6) in ephemeroptera, 25 species(21.19%) in trichoptera, 25 species(21.19%)
in diptera, 12 species({10.17%) in plecoptera, 7 species(5.93%) in odonata, 3 species (2.54%) in
hemiptera, 1 species(0.85%) in megaloptera. Non-aqautic insect were 5 species in mollusca, 3
species in hirudina, 1 species in oligochaeta and 1 species in platyhelminthes, and the total
ratio was 85 percent. Occurrece species(plecoptera) at clean waters were appeared 12 species
at Mt. Awrawe and Sontal area. Occurrence species at each survey area was 67 species at
Mt. Awrawe area, 60 species at Mt. Sontal area, 43 species at Mt. Munsu area, 37 species at
Mt. P’'ungnak area and 34 species at Peak Okyo area, respectively. Species diversity indices
were 2.96~3.80 at Mt. Awrawe area, 2.79~362 at Mt. Sontal area, but 2.64~3.12, 1.59~2.46
and 198~259 at, Mt. Munsu, P’ungnak and Peak OKkyo area, respectively. In this region,
occurrence species and individual density were smaller than that of Dong river with good
habitat, but those were more abundant than that of Poseong river with similar environment
conditions. Therefore, occurrence species and individual density of the present survey region
were appeared as somewhat abundant.
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Fig. 1. A map showing the study area in the
Pongwha and Youngwol region of upper
South Han river (Real line-Stream, Dot
line-division of study area)
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Table 1. General environment and substrate composition at each site in the Pongwha and Youngwol

region.
— Factor | Stream width | Water course | Water depth |Current speed| Substratum
Site (m) (m) (cm) (crm/sec.) structure
Site 1 10 3- 6 15 - 45 30 - &2 A+B
Mt. Awrawe | Site 2 10 5- 7 10 - 50 30 - 70 A+B
area Site 3 5} 3- 4 6 - 22 2h - 72 A+B
Site 4 20 7 - 12 14 - 30 25 - 70 A+B
Site 5 15 5-10 10 - 48 - 82 A+B
Mt. Sontal Site 6 4 2- 3 8-20 30 - 74 A+B
area Site 7 18 2- 4 10 - 30 28 -7 A+B
Site 8 6 3- 5 10 - 40 12 - 30 A+B
) Site 9 17 3- 5 8 - 40 20 - 60 A+B
Mt Munsu oy M0 6 3- 4 5-30 | 2-5 A B
area Site 11 10 2 - 3 5- 15 10 - 35 C
Site 12 7 2- 5 5-20 10 - 40 F
Peak Srg”‘mg Site 13 9 2- 5 5- 20 19 - 50 D
Site 14 | 7 1- 3 1-10 3-13 F
Site 15 | 9 3- 4 7-25 16 - 30 B+E
Mt. Pungnak | Site 16 4 2- 3 5-15 15 - 36 F
area Site 17 7 3- 4 10 - 30 20 - 53 B
Site 18 3 2-3 5-20 16 - 3H B

* Size standard : Large boulder & rock(25%6mm over), Cobble(64 - 256mm), Pebble(16 ~ 64mm),
Gravel(2 -16mm), Sand(0.25 - 2mm)

- A Large boulder & rock,
+ D Pebbley Grvel,

Age B SeiR, B addld o 4s
A VR slth 74 Aed AwHd 287 4
o o e

W olAN A9 (A 1~AF 4)
ol bt 5707 Qi gAY A A
Fdedel g 33 Adsuga
et shake Aol gpia 2ME ol
ool gem Auel B4
e MBS e A A AR 48 AP
Faol 27k @ A7 okzky glont FEede
7 gl ahmolt.

H- %]

W A2E A9 (A4 5~A4 8)
AH 67 AW 8e Fyel A7k wHH A

g MAHY A ARE FEeF fE

B : Cobble> Pebble,
E : Gravel> Sand,

C : Pebble> Cobble,
F:Sand> Gravel

e

(o)1
2
N

o

S L S

& e
2 o

Aol
JRERERTSE

TS R B LA S

o %

R O

B R A e oo

pacs

{
g

o @ ot
eI

<
)
£

g]

bedl

254 AY (AW 9~AF 11)

v WA AFEZ vheel Qrbh Be AY
Felol ol woml, s sl Aol
Zloiieh. AH 108 A AR
AL Ael gtk sge FE AU
a7z P g Aastisl 3
v, AME Aol Aastel 7
ootk A 1Ne she 4 BA

Bol

5

KOREAN J. SANITATION Vol. 14, No 4, 1999



54 HIZA - A3l - RUEY - 201

i Sl Ft #7180l ol
Wl AME JPyRe ZadE FREZ P

o} A

W SvE A9 (A7 12~A4 14)

A4 120) #Ael e YEE He wdw
T} Qleh, Fol B/ wen sl A
ANE 7=l 7y Aojgon, I AWe: &
Az olFolA Stk AF 13& F¥el ek 4
ol 33 @e Holth shyel Holi= of7%}
oF Wgslol gom ol WA e 2ol
A 14 6 57k 47k Aol gk

F2 #e was F4slel ek w40l &
FHE 4o golth 23 ZAAo]: B 2AA

olste] shipel = AMEF AAHT A= A

U&HOLLL
fo

oX,
2
=

W23 A9

A 155 FAd =i ge] wrh kAl d4
g AREA e FE FL A HbE,
Az g 2he AgFol FAH Ae Aol
Aeleh AR 162 FHdl <17t 2 w7 &
T A AFEA SEel TR HS R
so dvh FAE KAz ot EHY @
J

&
e
%
g
178 WA el BAAFZ F9)
k!
%
‘11_.

e dm F’

&) A

o)
}.Q.
=

d
AFA N zubg A7) ol4e] BEo| tfE &
o|fi YT IS o|F T Utk AH 182 F
o = o] thar FAE glom A e &
o] Azt AlFel B2 M i e Holr

2. 4 84

1) AXY RAIFFHFFEY

1998 B2 7229 28 HI B3 -9
A9 187] AHxALNA AXE AHFHFES
o F EFTE 47 5% 125 459 118%o=
Btk AN B FEHFSEFTAAN vEFHE
ZedeolF 1%, HIER 15, AdEH 3%, B

AR A 14T 45(199)

F 5% 5 EF 10F°] AN, #ALEFH
M= 108F0l &t el F7Ae] 4
ELEFE olFAHTE & F U FMEER T
M= shFdolR BE, AR 7E, AU
12%, #aAeR® 1%, =447 3%, ddi7 5
dEAHFIE 26 FH FE AFAM =Hst
= AMY HEFHFRFEYS BT b
(Table 2). AA&H) FAE 2R3 FEFFY
FHAE wawshd AR 60F, 24973 5
o 103%el mlEAME Eﬁ chekstA vkt ot

Aol AAg FAFA™ 14T HlsiA = o

2 HA Fd@stn e, dwHow A4 o

orE &g SHAUA LMY BF, w
A 41Fel vl B folel AM4 qigT
AZxFEHo] Adez w$ FRaA Jeptn
itk

7 ZAAES A 2dErE BEAE o
HAb Aol 47 A HellM 19~21F W92 &4
ste] 2AAAYE Folld ARER VM wE I
7b Fdsta ok oejell AEit f o] X 8
o 108l AH 79 19F HAZ, Lt

N
=

16~18% WA=, Qﬁ-‘g‘“’} Fei A9
4~10%3 4-13% H9Z EF¥stx U
9] Aol ot ?AO—%E A7 49 164 A
A 29 30% HAAR, A2t 49L& A4 59 12%
ol A 62 23F WAZ, B9k 9 11~14

e, SUES 9~-12% W9, FHALe 9~15
HAZ FH3o AFddzE &

A

N
-

)
to N 18 o of
[

1ot ofN ofy
).

52

;9.

(o
_,E

i

i

R

HU

¢

2

. o
> F"l

B

2

AU

82

Mo

9,

of ox

2966%= 7 B

a9l dwaFel HaARA 2 2119%, A=
F7F 1017%, &= F7F 593%, =dAF 2.54%,
WA R 08% = e S e B



Table 2. Species and individual occurance of benthic macroinvertebrates collected at
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Pongwha and Youngweol region in April to November, 1998,
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each site from

Site No.
Species name

St

St.2

St.3

St.4

St.

—

2

St6 St.7 St.8 St9

st

2nd

st |2nd

1st

2nd

st {2nd

st

2nd

Ist [2nd] Ist |2nd| 1st |2nd| 1st | 2nd

Re)
W

Platyhelminthes ¥ 4% &

Phagocata sp.

17

RER
LN

Annelida 385 &

Limnodrilus socialis

Erpobdelia lineata

Whitmania pigra

Hirudo nipponia

Mollusca 1455 +

Semisulcospira libertina

Koreanomelania nodifila

Austropeplea ollula

Giyraulus convextusculus

Hippeutis cantori

1=

Arthropoda 2553 &

Ameletus montanus

9

2

Acentrella sibirica

Alainites muticus

Baetis silvaticus

Baetis ursinus

Baetis fuscatus

13

Baetis thermicus

Baetiella tuberculata

o

10

Baetiella japonica

Labiobaetis atrebatinus

Cloeon dipterum

Siphlonurus chanke

Ecdvonurus bajkovae

10

Fedyonurus dracon

77

16

[9]]

S

3 20

Ecdyonurus kibunensis

14

Ecdvonurus levis

FEcdvonurus Joemnensis

Epeorus curvatulus

67

Epeorus pellucidus

16

21,

16 12

Iron aesculus

Cinvgmula grandifolia

Cinvgmula KUa

19

Heptagenia kyotoensis

Paraleptophiebia chocorata

Choroterpes altioculus

FEphemera orientalis

Ephemera strigata

~]
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Table 2. Continued.

Site No. | St | St2 | st3 | Std4 | St5 | St6 | St7 | St8 | St9

Species name 1st|2nd| 1st |2nd| 1st |2nd| 1st [2nd| 1st |2nd] Lst |2nd| 1st|2nd] 1st|2nd| st {2nd

Cincticostella levanidovae 13 7196 3|7 12] 2 131 4]

Cincticostella tshernovae 2 731141111611

Drunella aculea 3 20 21 1]114]18[32)12117} 2 |24

Drunella cryptomeria 13 1 6

Drunella triacantha 1

(@3]

Ephemerella kozhovi

Serratella setigera 10 5

Uracanthella rufa 624110 3 6|2 911113

Ischnura asiatica i

Calopteryx atrata j
\

Caloptervx japonica

Sieboldius albardae 1

Nikonogomphus KUa : 3

Onychogomphus ringens ‘ 3

Crocothermis seruvilia

Taenionema KUa 3

Taenionema KUb i 2 i

Nemoura KUa | ! 7

Amphinemura corena 1 . 3

Amphinemura KUa 2 14

Capnia KUa | 3

[Sv]

Isopera KUa | i 26 3 12 2

Paragnetina flavotincta 8 217

Neoperla quadrata 1 | 2

(S
o
(=)
—
—

Karmimuria KUa 2

Oyamia coreana 1

Sweltsa nikkoensis | 1 1 1 7

Protohermes grandis 2

Laccotrephes japonenesis 1

Diplonychus japonicus

Aquarius insularis

Tipula KUa 5

[3™]

Tipula kUb

Tipula KUg : ! [ f ! |

Tipula KUk ; i

[o2]
[y
—
—
—
o
921
—
[\

Antocha KUa ; 2 49

Hexatorma KUa 11711 311

Hexatormna KUb 2

Hexatoma KUc 4 ; \

Dicranomva KUa ! 1 |

gE e aZ] Aed 43(1999)
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Table 2. Continued.

Site No. | St1 | St2 | St3 | Std | St5 | St6 | St7 | St8 | St9

Species name — Ist [2nd] Ist|{2nd| Ist |2nd| 1st{2nd]| Ist |2nd| 1st {2nd| st |2nd| 1st {2nd| 1st |2nd

Pedicia KUa I

Simulium sp.1 1111215 8 314 1

Simulium sp.2

Simulium sp.3

Ceratopogonidae sp.1

Empidae sp.1

(o)

Tanypodinae sp.i 4 18

Chironominae sp.1 4141371 ]15]14]4]4 0711811411112

Chironominae sp.2 1 3

Chironominae sp.3

Chironominae sp.4 6 7 14

Chironominae sp.o 2 9
Atherix KUa

o
~
—

Suragina KUa 1 1
Atvlotus harvathi

Tabanidae sp.1 1

Stenopsvche bergeri 416 91218

Wormaldia KUa 1

Psychomyvia KUa

Hydropsvche KUa I 1 1
Hydropsvche KUb 1 1] 1
Hydropsyche KUc 9 5

3

Hvdropsvche KUd ‘ 7

-~
[S™]
[Sw]
—

Hyvdropsvche KUe 19110 1 61917

Cheumatopsyche brevilineata

Q]
1!
[S)
—
(8]
—

Lo |

o]

Cheurmatopsyche KUa

Apsilochorerma KUa 1
Rhvacophila KUa 111
Rhyvacophila articulata 1
Rhyacophila retracta 3 3
Rhvacophila shikotsuensis 5112] 6 1 5
Ithvacophila nigrocephala 4

(&3]
—
oo
we
—_

Rhyacophila sibirica

2 | =

e
(=)
-1
oC
3
o
[9))
e
—
[
N
SV
o
NES
BN

(rlossosoma KUa 14110 8

SV

Agapetus KUa 1 9
Hvdroptila KUa 1
Agnrypnia pagetana 1

Phryganopsyche latipennis
Apatania KUb 17
Hvdatophylax nigrovittatus 1
Notopsyche KUa 7
Number of Species 0018119130121 262011616 [12]11823(19]16|10|21] 18| 14
Number of Individuals 2611109122713401 1861306| 81 | 53 |231| 93 |252|156|172| 90 | 77 |191| 73 |179
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Table 2. Continued.

Site No.
Species name

St.10

Stll

Stl12

St14

Stls

St.16

St.17

St.18

Ist

Z2nd

1st

2nd

Ist

2nd

st

2nd

1st

2nd

1st|2nd

Ist {2nd

1st

2nd

Platyhelminthes AR 55 %

Phagocata sp.

[9]]

Annelida #3858 &

Limnodrilus socialis

Erpobdella lineata

Whitrmania pigra

Hirudo nipponia

2

Mollusca 1358 &

Semisulcospira libertina

Koreanomelania nodifila

Austropeplea ollula

Gyvraulus convexiusculus

Hippeutis cantori

Arthropoda B&EEE &

Ameletus montanus

31

43

124

Acentrella sibirica

Alainites muticus

Buaetis silvaticus

Baetis ursinus

Baetis fuscatus

10

-~

19

16

22

Baetis thermicus

Baetiella tuberculata

Baetiella japonica

Labiobaetis atrebatinus

Cloeon dipterum

16

Siphlonurus chanke

FEcdyonurus bajkovae

FEcdyonurus dracon

Ecdvonurus joernensis

Ecdyonurus kibunensis

Ecdvonurus levis

Epeorus curvatulus

Epeorus pellucidus

23

Iron aesculus

Cinvgmuda grandifolia

Cinvgmuila KUa

Heptagenia kyotoensis

Paraleptophlebia chocorata

Choroterpes altioculus

Ephemera orientalis

Ephemera strigata

WS A A4 43(1999)
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Table 2. Continued.

Site No, | St10 | St1l | St12 | St13 | Stl4 | St15 | Stl6 | se17 | su18

Species name Ist [2nd} Ist |2nd| 1st |2nd| 1st|2nd| 1st|2nd| 1st |2nd] 1st|2nd| st {2nd| 1st |2nd

Cincticostella levanidovae 5

Cincticostella tshernovae 1

Drunella aculea

Drunella cryptomeria

Drunella triacantha

Ephemerella kozhovi

Serratella setigera

(RN

Uracanthella rufa 4 153 1

Ischnura asiatica 1

Calopteryx atrata 1

jo3]
o
—

Caloptervx japonica

Sieboldius albardae 2

Nihonogomphus KUa

Onychogomphus ringens

Crocothermis servilia 2

Taenionerma KUa

Taenionema KUb

Nemoura KUa

Amphinemura corena

Amphinemura KUa

Capnia KUa

Isopera KUa 1 2

Paragnetina flavotincta

Neoperla quadrata

Kamimuria KUa i ;

Ovamia coreana

Sweltsa nikkoensis

Protohermes grandis

Laccotrephes japonenesis ‘ 1

Diplonychus japonicus 17111 4

Aquarius insularis ; ‘ 1

Tipula KUa

Tipula kUb ‘ 1 3 1 3 1 1 2

Tipula KUg 1 1

Tipula KUk 1

Antocha KUa 1,21 ]24 1 4 1 461 |11

Hexatorna KUa !

Hexatoma KUb

Hexatoma KUc

Dicranomya KUa { | 1
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Table 2. Continued.

Site No. | St10 | StIl | St12 | St13 | Stl4 | Stl5 | Stl6 | St17 | $t18

Species name Ist|2nd] Ist|2nd| 1st |2nd| 1st |2nd| st |2nd| 1st|2nd] 1st|{2nd] 1st{2nd] st |2nd

Pedicia KUa

Simulium sp.1 4 1 1

Simulium sp.2 3

Simulium sp.3 1

Ceratopogonidae sp.1 1 1

Empidae sp.1 1

Tanypodinae sp.1 5

U
8]

Chironominae sp.1 1 3

Chironominae sp.2 111 1

Chironominae sp.3 1 2

-~
—_
w
o

Chironominae sp.4 3

Chironominae sp.5 3119 1 3

Atherix KUa

Suragina KUa

Atvilotus harvathi 1

Tabanidae sp.1

Stenopsyche bergeri

Wormaldia KUa

Psvchomyia KUa | 1
Hvdropsyche KUa 3|6 2 ;
Hvdropsvche KUb 31 1 6 6 92 7

Hydropsyche KUc

Hydropsyche KUd

Hydropsyche KUe 2411 7 : 12011
Cheumatopsyche brevilineata 1

Cheumatopsyche KUa 14 411 1 21112
Apsilochorema KUa ; 1 :

Rhyacophila KUa !'

Rhvacophila articulata

Rhyacophila retracta

Rhvacophila shikotsuensis

Rhvacophila nigrocephala

Rhyacophila sibirica : !

Glossosoma KUa 15|14 | 57120 2 I 4 124 3 56

Agapetus KUa 110

Hydroptila KUa 3

Agrypnia pagetana

Phrvganopsyche latipennis 1

Apatania KUb

Hydatophyvlax nigrovittatus

Notopsyche KUa 156 L Lo
Number of Species 7lafs[n 812l 4 91009 4 12/8/10[6 15 13]9
Number of Individuals }199 04 154|1461248| 43 | 24 | 29 | 22 ‘| 42 i 22 2813817 121i296{107 83

AR E A A4 43(1999)



s

»03011 VIL
1 ArkFig. 2).
wHol=
Z#sa 2
o} 2.9 Jlrahr 17%
A F 4T,
o2 LHT}LF TH 72%0] #dsA
10%0] & 6}04 s F 2%
E}. }g% o iz Mol H7t 26F
I #dsgon Jdedgirt
7t 9%, AAE R 4
, J18]o Hl2
R7Eo| ‘eI %’Té“ﬂ vl 2
FAA TN FHIE
bet= AdkE LM%J- A
= ol abat HEAE 5

6%,

-, xnaﬂr

SLZe ¥

L R

/L il =
Sy

0

N
ol

lnl
bl
=

o
of
1

9,
o
Lt
[~

o,

o

fu i
N

ol

b

flo
ol

-

N

I\
83
ofN

3
A

£
N
o
—
0
oh
o}
!
é

o
=)
ol
A

(e ofe o
ofN
I
H i
my

4

T o
oy
o
i

" Jr?-‘
=

ofri
2

ol

i

o

— olN ow

b
)
o
!

Ay ol
N

X

A}

X

ol

X
—
o
=
o

3).
%
SR
& thehia
118% 3} w sl Ae

ox TR

3 o] A1y

e
1o,
o
g
2
B
Hu
i
rk

o

2
034
ilo

BN

>~
=3
JIW N
~

X
=

N

TO

N

i,

r i

U o
-

;

30
_g

] 23] 9]

A R 019}7“’ A& whgetar glok

A Al Mo A FdT e A o
Ak, A, el S, Svie dedR A
7F 42%F, 39%, 9%, 2% R 2FToE YERHS
7 e 46F, 458, 278, 215 W 2Eon
teb ﬂléﬂ%:n Hl—:—z:z YRGS BolFa gl
o A F TR ofdad, ddat &
Gt Fohk, SUE AR 7Ht 67F, 60%, 43
E 37 2 UE UAR UEhY MaRs FoAg
Aol ¥z ofdty Al FdE47F 4
3l FHSHA Adsta d&E & 7 vk 29l
Q7kel Fof HeE TR fVIeHY IFE ¥
Ees ol Muglis Suedt Tkt Aol
ZHFF7 sk FEE BT givkFig 3).

CUEA AR MY HERHMESS0) 25 MEStd 332 61
Non—insects
B.47%
?‘!n‘l;'; ED";::::""
Hemiptera _ .- | ¢
2.54% Plecoptera
! 10.17%
Megsioptera
0.85%
Fig. 2. Composition of species occurrence accor

ding to the major taxa of benthic ma-
croinvertebrates in the Ponghwa and

Youngwol region.

Table 3. Species Occurrance frequency
ding to the major taxa of benthic ma-
croinvertebrates at each survey period
in the Ponghwa and Youngwol region.

accor-

| g ‘7

Taxa erod sulr‘:/Ley SL::\iy Total
Non-Insects B &5 10 6 10
Ephemeroptera &-¢Atol % | 27 26 H
Odonata #2428} & 4 4 7
Plecoptera 7 =2 % 6 9 12
Megaloptera ™ #2}2] & 1 0
Hemiptera = A = 2 2 3
Diptera gh2} % 17 13 25
Trichoptera 2% & 15 22 25

Total 8 1 & 118

3. Species frequency of benthic macroinver
tebrates at each area in the Ponghwa and

Fig.

Youngwol region.
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Fig. 5. Individual number of benthic macroin-
vertebrate at each area in the Ponghwa
and Youngwol region.

Table 4. Individual number according to the
major taxa of benthic macroinverte
brates taxa at each survey period month
in the Ponghwa and Youngwol region.

Taxa rened AI\I;Z}J (I)\(:‘(t)v Total
Non-Insects B| &% 165 47| 212
Ephemeroptera 3F54tol&- | 1591 | 1013 | 2604
Odonata #3}e] % 10 11 21
Plecoptera 7% & 371 103 140
Megaloptera ™ &2} ] & 2 0 2
Hemiptera ¥ A% 2 9 11
Diptera 32| & 190 297 487
Trichoptera X2} = 4958 | 8151 1313

Total 249 | 2295 | 4790

[ AN =

==

Of MM a2

(4) $3=AF 2 ¥
XY E A FEEo
4l Al71E WS Table 5 .
Abell A - E & 2 ek B EHiﬂ*ﬂ,jS_ H]
S3Al Edsh ddg Holi ik FAMAEE
dlakat Ak Aol Ay shE el R

Q1 Ecdyonurus dracon, Epeorus pellucidus, Ciny-

l 2

r10>—‘0)4
W
. =
S
[N}
B
F

O %] Z O
‘r‘ﬁ*&‘*:

gmula grandifola, Cincticostella  levanidovae,

Drunella aculea?}, =@+ Glossosoma KUa,

Stenopsyche bergeri’t & A 1, 2¥HES A
gted A AF d BE& B EdHile TEO T
2 $HFLE FEsh NS Ro9Fa gt &
e 9k d9e] A$-olls shEato]FEelA
v oHad el el e sl
Baetidae#}oll 4:3}i= Baetis fuscatus % Baeris

Gl FFo A= Hydropsyche KUb,

Glossosoma KUa, 221521 Calopteryx japonica,

thermicus,

wHAWFA Diplonychus japonicus F°l +8&2
2 E¥stal don, 53 Qgd vde] & HIRF
Q! Limnodrilus socialiss©l $HEoz Zdsa
ol ol A2 ofeiita Adak aded vl 4
WAoo 9o Widol tha ALY & FRE
TAELR ¥ GAE Boli 9aH, et
o A HRAAFANA thah 2de dEFE Hn
Ay FHTERE Holn Utk 54t HE-E o
Ak 9 deEl A9 S S AgY F
A re] #EAqA S 3T 24E By
F=50 Yok ofdlal, il &2 Sy 9
A Ao SAEASE BEe 7 0.32~063,
0.39~0.60, 0.33~0.65, 0.27~0.88, 0.74~0.89 H%
2, 7FEEA = 242F 0.30~051, 0.28~057, 0.38~

0.64, 0.41~083, 0.36~0.81 HAE ofeflit, it
BFAF P9 $AHL A7 2 3% c;_; %\%4 A

., o]] | ¢y A H HEEZe

13 hal

r

gk g HE SHEALE F
Mebal Ao 0.34~057 W 0.37~053
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N

(5) FAgEAge HEs AESFH 3
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2ApA A o) 2

FrhF A FH )} olol 9%

Ll
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Table 5. Variation of first and second dominant species of benthic macroinvertebrates at each survey
period in the Ponghwa and Youngwol region.

Site Month 1st dominant species 2nd dominant species DI | MeanDI
St 1 4 ~ 5| Ecdyonurus dracon Uracantha rufa 0.53 042
10~11 | Cinvgumula KUa Epeorus pellucidus 0.31
st 9 4 ~ 5| Glossosoma KUa Ecdyonurus dracon 0.63 057
MLt. 10~11 | Cinygmula grandifola Cincticostella tshernovae 0.51
Awrawe st 3 4 ~ 5| Epeorus pellucidus Glossosoma KUa 0.32 034
10~11 | Cincticostella levanidovae | Cinygrmula KUa 0.36
St 4 4 ~ 5| Epeorus pellucidus Hydropsyche KUe 0.38 034
10~11 | Stenopsyche bergeri Cinygumula KUa 0.30
St 5 4 ~ 5 | Baetis thermicus Paraleptophlebia chocorata 0.60 053
10~11 | Glossosoma KUa Epeorus pellucidus 0.46
St 6 4 ~ 5| Epeorus pellucidus Paraleptophlebia chocorata 047 037
Mt. 10~11 | Cincticostella levanidovae | Isoperla KUa 0.28
Sontal St 7 4 ~ 5| Epeorus pellucidus Hydropsyche KUe 0.39 0.48
10~11 | Hydropsyche KUe Epeorus pellucidus 0.56
St 8 4 ~ 5| Drunella aculea Epeorus pellucidus 0.47 052
10~11 | Epeorus curvatulus Cincticostella levanidovae 057
st 9 4 ~ 5| Koreanomelania noddfila Uracantha rufa 0.33 048
10~11 | Hydropsyche KUb Anthoca KUa 0.64
Mt. S£10 4 ~ 5| Notopsyche KUa Ameletus montanus 0.44 051
Munsu 10~11 | Epeorus pellucidus Glossosoma KUa 0.57
Sl 4 ~ 5| Glossosoma KUa Ameletus montanus 0.65 051
10~11 | Hydropsyche KUb Anthooca KUa 0.38
St12 4 ~ 5| Ameletus montanus Baetis thermicus 088 077
10~11 | Baetis fuscatus Calopteryx japonica 0.67
Peak St13 4 ~ 5| Baetis fuscatus Baetis ursinus 0.88 | 0
Okyopong 10~11 | Hvdropsyche KUb Limnodrilus socialis 041 |
4 ~ 5| Hirudo nipponia Siphlonurus chanke 027 | _
St.14 - - 0.55
10~11 | Chironomina sp.5 Cloeon dipterum 0.83
Sti5 4 ~ 5| Baetis fuscatus Chironominae sp.4 0.86 061
10~11 | Hydropsyche KUb Glossosoma KUa 0.36
SL16 4 ~5 Bc.zetis fusath.ts . th'mia pigra 0.74 058
Mt. 10~11 | Diplonychus japonicus Baetis fuscatus 0.41
Pungnak 017 4 ~ 5| Phagocata kawatsui Baetis fuscatus 0.89 081
10~11 | Glossosoma KUa Hydropsyche KUb 0.73
4 ~ 5| Baetis fuscatus Phagocata kawatsui 0.84
St.18 0.83
| 10~11 | Glossosoma KUa Anthoca KUa 0.81

ekl et 2] A149 42(1999)
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Table 6. Variation of species diversity indices(H') at each survey period in the Ponghwa and
Youngwol region.

H H' . :
Saprobic system
Site st survey 2nd survey Mean H’
St l 3.09 3.69 3.39 Limnosaprobic area
Mt. Awrawe St 2 275 317 2.96 B —mesosaprobic area
area St 3 373 386 3.80 Limnosaprobic area
St 4 356 3.39 348 Limnosaprobic area
St. b 2.70 2.87 2.79 B ~mesosaprobic area
Mt. Sontal St. 6 3.17 4.08 3.63 Limnosaprobic area
area St 7 3.40 2.90 315 Limnosaprobic area
St 8 2.84 3.00 2.92 /A ~mesosaprobic area
St 9 3.58 2.66 3.12 Limnosaprobic area
Mt. Munsu " .
St.10 3.22 2.71 297 B -mesosaprobic area
area
St.1l 2.79 2.49 2.64 B -mesosaprobic area
St.12 157 2.39 1.93 @ —~mesosaprobic area
Peak Okyopong - . .
St.13 148 292 2.20 B -mesosaprobic area
area
St.14 3.23 1.95 2.59 B ~mesosaprobic area
St.1b 1.24 3.27 2.26 B —mesosaprobic area
Mt. Pungnak St.16 1.82 3.10 2.46 B —mesosaprobic area
area St.17 1.51 217 1.4 « ~mesosaprobic area
St.18 1.49 1.69 1.59 @ ~mesosaprobic area

QAAEADL Table 6.4 ATh ABHH $AW 1982 o-F¥FH FYoldod asle) AWE

7he cleisbd el Agxm gov . ,

& ¥ = oA 159 WA 168 2265 24690 B-FH

Gotel A9l HAAS Uit BUHEAFE  AdolRiont A% 174 Y 188 Latsl L50e
AGTH e et Beh A o FPA FHOR et ofel st HEA HY

A} 3
ps
Mo WY AHAUA} §4HL A o o AMA HATASE Fhe) el g 2

[
ik 3 el {Adol A HAA Ay er 51 AESH FAPsM L FEFd ASE E
4 %e FOSEA s Gelldoh ofdlat @ woh ey v $AE 9 = Fol shE 4
o] gy Hi H'= A7F 28 2969 A-F5 o Juid gol Exdh: A g Fuat
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2 g H& YA WiRsd £2dS deldln 9] FodiaE vl ol el #5
itk Meal fde] Ay Hi H'e A 59 2l S1% 2 Fuake] A¥E H'E wde 2%
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B A 78 3637 3159 BRFAH FAE Ve 1.24~182 MR, 7gEe] Aol 3.17~3.86,
Uich Ak {oe 23 9= 3128 NS R 287408, 249~271, 1.95~292, 1.69~327 ¥4
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