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Community Composition on
Stream Benthic Macroinvertebrate in Daegu

Inn-Sil Kwak*, Sun Ae Jeong and Gyeong-Suk Jeong

Faculty of Marine Technology, Chonnam National University, Yeosu 550-749, Korea

Abstract — The benthic macroinvertebrates of stream around Mt. Innae, Mt. Gumi and Mt.
Dodung in Daegu were studied between April and September in 2005. Physico-chemical factors
such as depth, velocity, pH, conductivity and DO were measured in each study site. The depth
distributed from 3.3cm to 18.6 cm, conductivity from 35.5 to 223.1 us, and DO between 5.66 and

10.73mgL "L

Total observed species of benthic macroinvertebrates were 78 in study streams. The first domi-
nant family was Chironomidae, occupying from 59 to 65%. The other dominant families were
Ephemeroptera (12~ 19%) and Gastropoda (5~ 14%). Mt. Innae was observed as having the
most abundance species. EPT (Ephemeroptera, Plecoptera, Trichoptera) richness were from 4 to

14.
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Table 1. Physico-chemical environmental factors at the sample sites in the stream of Y eongcheon-Gyeongju in April and August, 2005

Mt. Gumi Mt. Dodung

GM1 GM2 GM3 GM4 DD1 DD2 DD3 DD4

9.7 10.3 118 125 133 12.1 9.4 8.9
201 225 265 295 23.3 253 295 285

355 567 453 678 72.3 56.3 465 56.7

1989 1523 1931 2065 1103 1236 1246 1210

9.8 83 8.6 9.6 8.6 9.6 8.9 9.3
8.2 8.3 7.3 57 10.2 10.7 107 105

13.0 8.0 12.0 8.0 130 100 110 9.0
100 120 70 100 50 4.0 6.0 7.0

Mt. Innae
IN1 IN2 IN3 IN4
waertemo. (0 W00 p3 o 21 a2
Conductivity (us) ﬁﬂg:ﬂ 222:2 222:2 122@ 1222?
POMILY e 78 69 65 70
Depin(em) L 60 40 100 110
widhem R “00 00 30 200

1500 600 500 300 50.0 400 2000 70.0

100 100 0.0 0.0 0.0 0.0 0.0 0.0

FHFFE £ ABNEYS B3}
and Peterson 1985; Hellawell 1986). 2 <oA= ZA}
28] AMA QY FHFFTES] FE2E AFHERT AR
FAHo2E A AEFAC 2ol AT H A} 319

o}

LAY

w2 =7]7F 0.5mmgl Surber 7} (30 x 30 cm?; Surber
1937, APHA et al. 1985)2 Al-8-3le oF 10cme| Zlo|=
AR st pA e FEE 27 FHIA Ko
=3 shde] st s 23ste] 124 9 33] HA s
Aok AFE AN FHFFELS AL FZE 99%e] 1A
A7 AEARS G 8%, 4714 EE, DO, 4
&, 543 TS 2GS A AEE) See
24 AR % 2~39% ZAse FEAE FS%e
m, 44 AR AHek W S4sgE DO
ApA) el Al DO meter (YS!, 55/12 FT)2 A s}oict. o+
AzAbe 2179 7HA, 24 87 0 ALY o
5& selste] Ao Sasn

AL [N

Ao A &nr) 7 (Olympus SZH10)

5)
=
o dubdel pAEE W ANAE

and Cummins (1996), Pennak (1978) 52 # =3},
Chironomidae (2w} )= Merritt and Cummins(1996),
Wiederholm (1983)2] 74 £ u}g}t o, Oligochaeta(®!
7} Brigham et al. (1982), Brinkhurst (1986)¢l] <] 3l
2Rt

3.3 = % 7E

TR e A FE St sl
=7)el) wheh BRskgln =271 WelE 100mm o4,
50 mm ¢] Ak~ 100 mm ¢]3}, 32mm ©]A}~50mm o] 3}, 16

mm o] AF~32mm ¢]3}, 8mm ¢|AF~16mm o]3}, 181

8mm o]}l

1)of - atety &4
2 1A} FAMA] 8.9~13.3°C, 23} FAFA]Cl& 20.1

~295°Celglt} (Table 1). 7| A =xx 13} FAMA] 355
~89us, 23} =AM 110.3~223.1psz e} 23} 24}
Al oFzE A vElge 28 SAllA 1A} 2ARe} 23F
ZAF Atele] A7|H == ko] FA| AfolE Mt 7]
AbzE QIjARe] #A7E QAR w2 AV H=RE 3}
S 7}Ac} (Table1). DO2] 7 13} ZAMA]el]:= 8.28~
104mgL-1 A =9 31, 23} ZA}A]ol| = 5.66~10.73mgL !
+ Je e 231 24 g 9Al 2419 DOE: el
e U z] A E FAstAY v)Lst A3kE o
ERY gk (Table 1). 42412 13} ZAol| A= 4.7~18.6cm
Axal, 2z A A= 3.3~11.3cmzE oA FFAas)
At} (Table 1). 31Z-2 1z} ZA}ol| A& 20~300cm, 23}
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Substrate composition (April)
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Fig. 1. Substrate composition measured at the sample sites in the study stream in April and August, 2005 (The alphabets at x axis represent
the names of the sample sites).
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Fig. 2. Number of species and density of macroinvertebrates collected at the sample sites in the streams in April and August, 2005 (The
alphabets at x axis represent the names of the sample sites).

FAPI A= 0~30cm= 7Fgo 2 o3 I Fe] HF 7 ° 2 yepgd (Fig. 1). =54F $A A& 32mm o] 4
23kt (Table 1). 91 HAF 29%= 71 2 €S xAEka 9lem A
Ao 2 50mm o]Ake] &lz}r} 8%, 100mm o] Ake] <l
Z7F 10%= 1 v]Ee] Wtah A 2] F 2 A
AAshe B)Fo] Ao
DD3A g SRS wmd 2e A7t Ase
Hlg-o] =5kt (Fig. 1).

2) stattd

QI AF 47| 100 mm o]Ake] &lz}7} 8%, 50 mm o)
Aol YAt TR 2 Q4AFe] vl 2a F2 R e}
2k AR dfe] duapE 2kA|Ed ok INSA A2 8
mm ¢]3} A7} 2R E= vlE-o] 90%E A3k ot
2] AHES Z YA AR Sk v Ee] ol 2o

OII

> ==k 2 5
S

2. FAFA
£ By (Fig 1). FujAt 419 sHAFAE2 100mm i
o]Ake] 1A}7} 0%e]m 50mm o] Ake] <lxlr} 20%, 32 AANH oz F 78%0] ZAEGeH 13 =AM A
mm o]/Fe] YAzt 33%, 16 mm e]ike] Sz 22%E ZAAA 9~20&°l AR =D 234 2AA] 8~24

AR oleh GM33t GMAx e 32mm olsh A7k Fol ZAESIEh & AASE AAHeD 27 2APA
AR sl wlge] 100%2 A% olslrt WAl A4 & Z7kssie(Fig.2).
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Fig. 3. Relative abundance of selected taxa in macroinvertebrates
at the sample sitesin the streamsin April, 2005.
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Fig. 4. Relative abundance of selected taxa in macroinvertebrates
at the sample sitesin the streamsin August, 2005.

12%, F=2 5 6%, Dol Fob WIwFI} 22t 5%, %
A5 3%, ] B (a7 Al9l) 2%, ARl Fe A
Afsh ARSI A7 1% o2 hehde (Fig. 3). 2
2} zARA = AWT-F 59%, 3FEAke] - 19%, 2 o]
F 14%, e F 3%, FEAF 2%, 92 5 (Ruk TR
Ao AR F7E A2 1% oz veht skl F
o} F ol Ukt en Autrie 23k 2AM o
2 22E7] sl e AR Er e 7Y 3w (Fig.
4).
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Fig. 5. Number of species and density of macroinvertebrates in
different water sheds of mountainsin 2005.

Ab BF 2R fAslen shpabe] Rl wol
MAsla Qe Hew 2AEGH 23 2A ¢l 29
o]F7F v FRY g ERT vssi 2
ES & Byt Fig 5ol FeAbd Edd=s)
35 d HES ==dsiglon Fg 63 Fig.
72 77k 12k =AM 230 2=ARA ] 2AMAAW YA

Q) 2ol e G2 7St

1) QlLj &t

Aoz AWAL Al = Zu-77t 49%, 35
Abol 5 32%, 2 ol f 7%, F=A;F 5%, HA P 72t
W {7F 72 2%, 7d =25, shel & (2w A 9)), 2k
25, M F77F 42 1% o2 velgt 13} AR
725 64%, Al 12%, = F 11%, W RF
6%, L 2ol 7= Fob v (2ukF Al 9])F A
257 2447 2%, ARl Fok 2 elivt 44 1% A=
o] ¥ &2 yehdd 13} A 25 & E2F7F ¢
Atz gle whd 220 2Rl ZuTF 42%, 5
Abo] 571 41%= wslA| Edsigl o™ F ol F 10%,
e e SR 42 2%, st & (2uF Al
o) AR A4 1% o2 vebgoh WAl 4=
Al M= 13k 5l 23} 2ARA]e 72t 35%, 40%0] &3
slgom AAHor 23} AR I WEr) vF
7Fatad=t (Fig. 2).

INIAH -2 12} ARl Zw-77F 75%= 74
o] Zdalyet. 1 oo F}FArelF 5%, A= Fe}
=7t ] E (2uk Al )e]l Azt 4%, 2 o] 74}
A {7t 22k 3%, WA Fek A {24z
1%2] wj&=2 ZFd3sct 22 AR elE Z2utR7t
3%z FA Ftaslgdon] dtEAle| B 23%= Z7)s}
Aot = ok F ol e A7 13%, 16%= F7t

ofN ok

n g2
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Relative abundance of selected taxa (April)
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E=] Gastropoda  EEH Crustacea BB Hirudinea B Oligochaeta

[ Odonata

Fig. 6. Relative abundance of selected taxa in macroinvertebrates at each sample site in the streams in April, 2005 (The aphabets at X axis

represent the names of the sample sites).

Relative abundance of selected taxa (August)

Megaloptera Coleoptera
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Fig. 7. Relative abundance of selected taxa in macroinvertebrates at each sample site in the streams in August, 2005 (The a phabets at x axis

represent the names of the sample sites).

stgdord 1o AR 4% el (AmTF As)
2%, I sk WA sk A R A4 1% 4w
et INLAHAAS) 13 24 1750 &
datdom 23 2AAl: 13%0] Zdstel F 471
astgom Wee 24 2Ape o2 27helet (Fig.
2).

IN2AH & 134 ALY w757} 80%= 7hg el

o) HlER 5%, 7= 3%, dxe et A= R 2
2% 283} e}h 23} 2AAol = INIA A v}3k71A]
7} 29%= FA) Fasilen shsAkelwrt

o
i
&
=y
S

58%z A7 Frketalet. B ol i 4%, ARk ok =
A 571 247 3%, S Fe uinFrt 27 1%
Eludo}. 13} ZARA| o= 20F, 23} ZAA|o|E= 18%F9]
z83loon Wrl 231A)o)| =rlsl= A YeR)
o} (Fig. 2).

IN3Z & 13} ZARAol| ZukF-577} 57%=2 714w
o] Zd3tleor = firt 23%2 wl&z 3l

2 A v)sle] FxF AWAEFR eI} =9k}
78] sArel ek R A7 6%, T % (AT
5 A 9]) 5%, AW E R 2%, F = 5o} WAl fe} =
A 771 47 1% 2980 23 =AM ¢l 2w
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FH7F 45%= v Fastglen sheatelFE 7%=
A Frrstodem 2ol frt 15% bt dx=el
o] 7% 1% FA FAisglen 2| & (AmTR{ A
o)} g F= 27 1% velgtoh 13 2 23} 24}
Al Ao T 4%, 24% 02 FIREIF ST
o Uxe 23 AR w9 FA F7hste] 3 o)At
9] z}po] 2 B} (Fig. 2).

INAx| A2 12} 2AA] Zu-771 50%= 7HE whol
Edspt. shratelFek E=A R A 23%, 11%,
HRF 9%, = 7ok AR 44 2%, e 5 (2
w75 A9)) 1% vebde). 224 2Rl v A1
I i = AR 6% gFaeiglon sheak
olfi= 44%= w|d vEE ¥ dxHFo
Uex 4%z oi 7asiglen 2 9 Z9olF 3%,
ste) & (2o Al )2 AR 42 1% ekt
o} 12} Bl 22k AR el b2 205, 24%%0] dEhst e
HEE o F ol A= F7kskie(Fig. 2).

2) Ttk
AAH o2 Fu|Ak AN 275 65%, T ]
T 18%, shpAbel i 13%, WIEF 2%, =il Ak
T SRR A 1% o2 vepde 13 24
e ZAmTR7b 75%=2 gstaglen sheAbe] Rt
D ol f7k 27t 10%, HlEF 4%, =l foh =g
b A 1% o2 vehda 23k AR el A
T 59%, S o] F 23%, shAbol i 15%, AAte]Foh 2
A F7F A7 %2 13 Ak} 23 2AMA] BE
o7k Atk B AEel] w2 elfo H]
Fol yor 23 AW F7bEE HdE Boldh

FuAb AN 13} 8l 23k 2ARA el 72t 20%, 22
Fol 2dslgon] A 1x¢) 23 =AM 37
F5e] Aol A Aok FHEE 22k AR $7F
3l= A3ke welot(Fig. 5).

GM1 A& 13k 2ARA] w577} 79%=2 2 vlF
& AAsta glem sppAbolR 12%, Dol F 5%, &
= Fob Rfrh A7t 2%, AR 1% se=
ephge 23F AR el AuT-R7E 55%2 T Aha
stglont o34ds] $-Asta glew] shpAbelfo} Fyel
F7} A7t 26%, 18%2 Frhskd on s F 1%

£ FEX 719 FHeA i 13 9 23k 244
ol A7t 105, 12%0] vepstom WEs 23 2ARA]
<7Fskal= (Fig. 2).

GM2 A3 13} ZAMA| ol = w57 76%, 2 ol 7
13%, 8l-2Abo] 7 8%, WIEF 3%, FEIF 1% w02

hehdeh 22 2ol AT R 56% T 2ha

‘.4

stdom Yol f= 1% A FIEIATh L wtel
apAbol - 5%, ARl F 2%7F vebskeh 12 2ARA]
£ 12%0] vehar 22k Al 10%e] 2dssle
™ A= 22k AR 20 A= F71slet (Fig. 2).

GM3 A2 12k 2AA] 2T+ 73%, 3FFAkol
12%, S o] 5 8%, WI=F 4%, S=HF 2%, =g 4e)
F 1%9) vg=2 E3slvh 23 ARl AuTF
62%, sF-FAbol i 25%, 2 ol f 10%, F=e 7ok At
2ok A FF 474 1%2] £o= eyt

YT T4 13} =AW 16%, 23k =AM 18%¢]
et o8 GM1, GM2, GM4 A Ho|| H|ste] FF%-
7b gohew WEe 22k 2AM] v Frlshe e
B3 (Fig. 2).

GM4A AL 13} 2ARell= AwTF-77F 72%= o&
AA 3 w2 2 uEE AAEldon EelF
12%, W25 8%, 3hFAkol R 7% w02 velytch 23}
FZAMA = AwTH 65% Edslglon] Tl fi
21%= oA Frhsklem, I dlel shpabelf{ 6%, 3t
A 1%7F debde. 12k 2AH4] 105 2dsisle
™ 27} ARl E 8%e] YEhdth = Fuake] o
E AMEHE 28 22k 2] ozt AHasksint (Fig. 2).

o b

2 Z¥EE AAE glow Dol R{ 7%, = F
o} @ Frb 2 6%, shEAto)F 5%, 7= ot
2] & (Ao Alfl)el A7 3%, FAlE ek vEF
7Y A7 1% o= vERgh 13k =AM di=5AE A
AME ZAutRrL 44%, shFAbel - 16%, ZF= 7
13%, =l F 10%, sh2] & (Zu-7 A 9]) 7%, W EF
4%, A= ¢} SAEE {7 44 3% Foz A
th 22} A GA] AutRrl 75%2 F7)E o]
W 2 egs Jehllon] dolif 9%, S F
7%, F=HF 4%, Aol Fof s B (AuTF Al 9])
o] 747} 2% =0 2 el

1 9 23} 24 A7 36%, 22%0] EEsglon]
FHEE 23 A 719 4n) TheF Fokste] 2 Aol s
29} (Fig. 5). DD1A AL 13} FAMA] Zu}TE 65%,
T F 18%, WEF 10%, shel 5 (Aur R A 2l) 4%,
Aol 2%, AEHF 1% o2 FHs. 23
FAR el = a5t 88%R FUkEtglow P el
8%, T f 2%, 3}-FAkol 7 1% o2 vElyith 1
vhol| =l I E (2o Al9]) Fol 1% QtE
E HlEE Yebgoh 13} 24 145 E83k 1 23

ZAAE o} hastel 11%0] FHsgon] Pri 2

N
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Fig. 8. EPT Taxa Richness of macroinvertebrates at the sample sites in the streams of 'Y eongcheon-Gyeongju in April and August, 2005 (The

alphabets at X axis represent the names of the sample sites).

2} 2ARALe Bulj o)A} Z7}sledwt (Fig. 2).

DD2A A& 12} A Zwk7-F7}1 36%, slF4ko| 7
7} 28%, 7t = F71 18%, F= {71 8% vl&= el
w3t wRFo} g5 (AuhF A 2l)e] 27 5% A
8353 231 Aol = ZAwTF7E 90%= A9
FEE zAEg e D o]{rt 8%, sFFAbe]Fol
HAf77F 247 1% eht g2 2 A0 EH5HA

!
ek 2T BT 13 2444 155, 23 2414 8%

o fose &S kg

N

N
S
2

Z 2olE B (Fig. 2).

DD3A| 42 13} FAMA] w77} 45%, sl-Ako| &
7} 23%, Zr= | FrF 16%, F=EHFIE 10%, I 5o
6%, HIZ5F 1% v|&= Jepdeh 231 2ol 2w
TFF 52%, S EF 16%, e Fel 2ol f A7
11%, sl7Akol e 4%= FHAasiglon i) g (ZulT
5 A9l) 4%, A7 1%7F ek 13 3 230 24
Al 27 17%, 183%0] vebder Wx: o A7
ulR7IA| 2 22F AR F71ste] 3wl o] 4] el &
w3l (Fig. 2)

DD4A A2 v} A e] ZAu777F $33813 9lH
v]ste] Axle]F 21%, SR 20%, 925 (2u
F A 9)) 18%, F=F7F 17%2] vl&= Yepton 7z
OTRE 4% A= s T 2 9l Akl F
5%, GA-$-F 3%, = Fok ANE{IF A7 2% Jebs

o 13} 2414 9% o] Vel (Fig. 2).

4. Q&= $2AX F (EPT TaxaRichness) 2}
249499 =g FHTA

HlmA 247 golele AAEE EgHow e

Y= A EX]4¢ EPT Taxa Richness (EPT £7# 3
=; ol3t EPTZ AHE T3t ARAA 7] a4
vl walodt (Fig. 8). EPT= a1dell AMA3h= ah3-Ako| &7
(Ephemeroptera), 7} == & (Plecoptera) e} F==j & (Tri-
coptera)®] ¥ T vk AAH oz 4~282 ¥
2 geFstAl vebsdor, 14 9l 234 zARAe] Zbz}
4~14, 4~ 142 el

EPT7} 71 =7 vehd A2 13} 2AHA] IN2(14)
A3} 22F 2AFA] IN3 (1) A1 olw 74 Al vehd
A2 13} A DDA (A2 22k 2ARAo] DD2
(HAA o]t} IN3, GM1, GM3o| - = 23} FAFA] EPT
A 47k AR oz =rsig] on IN1, IN2, GM2, DD1,
DD2, DD3A|Hel| M= 22} ZAMA] EPTA|7} Abd) A o
2 Zaste 2oz vebdt

QWAL A= 12} AR o= EPT7} 6~ 142 e}
Y3 23 2AMA = 5~ 142 el (Fig. 8). INZ, IN2
AH-2 77 8, 140l 5, 72 ZFA3)3] a1, IN3A|H S 6
oA 14z Z7}algdeh INARHL 1} 2 23} ZAMA]
BF 1302 WHge] gt FulAk AR 13 A
o= EPT7} 5~92 Jelygom 2z} zAMAJe|E= 5~10
o2 et} (Fig. 8). GM2A AL 7oA 602 7HAs)
9lom GM1, GM3x| % 74z} 5 90 A] 6, 1007 =7}
stodch GM4A| A2 52 WEe] s dEat A
1x} Z=AMA) o= EPT7) 4~ 122 Jelston 21 2AA]
o= 4~62= elyt)(Fig. 8). DD1, DD2, DD3#] 4>
Z47; 12} 2ARA] 8, 10, 12614 22} 2ARA] 6,4, 602
7ha3telet. DDAX A2 13} A EPT7E 45 vEly]

o},
AL F2 AR 0] ol AHAQ 2o A
Ashae ez AR SedlE oo A
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ZAA AL AAH o2 f7] el 23 Jekat 13k =
ARA 718} 22} ZARAIZ] Atele] oF AF F¢aIt
vebstth oetA eadz e gl M fAle]
o] FofR| 3L FAle Beold faFel 2 2@ oF
o] Ftsle] AV|AEEs} A Eolx o (Table 1). =
3 729 ZlE AEE] AAksFe] F7kE Aol 74l
gt ZERE 13 ARG 230 2ARA O F7HE S
Bl 53], 23 Al7|elE dFabelte] &3] wig- F
g3l ok (Fig. 5). 792 <lsh metog xalxe] gt
A3 7FSA7 el dokst MAIA of7del o]te] WA
o] "o f5d MAAHE Asdh= Huad
AMAEES] &A=z FFH=9 EPTRRF2] At
sRk= 5ot (Figs. 5, 8).

N 2

A, A% Ao ==L FEAL AL F99) Fo
A sAe) - A 11~1270 A-el A AXA By
7 ZAFsk e} 44, $4, pH, =2 (NTU), A
s} DO 52| o|stshy B A3kl 54
£ 33~186cm, A7|Hxx= 355~223.1us, DO+ 5.66
~10.73mg Lo Bz = W}

A 2AARA F 78%0) s on, 4AEF
of #2 ANHAt. AT A FRAA 52 59~
65%5 ARt 71 ol AHACH, Hdgont
Aol 7 12~19%, 2ol Fr} 5~14%F A
Aoz zAESh 2AAH FelAx Qulatel 713
chepat AEel AR Aoz zAHH EPT ¥2=
4~142 JeRgon QlAle] IN2, IN3RHo|A] 14
wed 7% A vebd wh sbg B ekt 2
HAke] DD2, DD4x| A o2 FALE ¢ o)

b e

FE A5

T %.I_.l
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