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The Effects of Natural Disturbances on Benthic Macro-invertebrate. Kwak, Inn-Sil, Mi-
Young Song! and Tae-Soo Chon’* (Department of Life Science, Hanyang University, Seoul

133-791, Korea, 'Division of Biological Sciences, Pusan National University, Busan 609-
735, Korea)

Community dynamics of benthic macroinvertebrates in response to natural distur-
bances (flooding and water temperature) were investigated in the Suyong and
Soktae Streams in Busan from October 1997 to September 1998. Oigochaeta and
Chironomus, organic polluted indicators, were dominant and various taxa were
observed at the study sites. The density and biomass of two dominant taxa increased
in warm months while the indicators were washed away in the flooding season.
From October to February when the water temperature was less than 15°C, Oligo-
chaeta appeared to be dominant at the Soktae Stream. In contrast various taxa
were collected at the Suyong stream. The densities of Oligochaeta and Chironomus
increased at the Soktae and the Suyong streams in March. Due to the big flooding in
April, the density of dominant taxa decreased abruptly. The community structure
showed differences patterns in the flooding season at two streams from June to
August. In the Soktae stream, the density increased in August. The reverse patterns
were observed in the Suyong stream, washing out in June followed by slow recovery
of densities in the following months. Density and biomass showed relatively higher
correlations in most taxa. CCA (Canonocial Correspondence Analysis) showed that
taxa was different response to different environmental factors.
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B ATolN IAmBL Frelel AMA BT
M =2 FEEo] & ATAYEYS B3 (Minshall and

Peterson, 1985; Hellawell, 1986).
s A ] A= gz I AAA A SElvete] gl AR <dglH el mEhERk ofy
T3k AEA tﬁﬁ}% ZH8l7] el BELA e 2t Atd- el wrtedlel A x=EFHAA U F AF
3 AT A sgwste] g ke 3b 1' T AE Z3Sehe g7 e a 7hgt matel] 3P AA 7L eE o]

F2 A=l Hu gk AETHS Add A wz
(Power et al. 1988; Resh et al. 1988) 1} 0}‘4 2 T E
E3E A9 W3t diM = F5o|HE el Y]
ol S Friel=d HA3] o] 82 4 gk ol

A sl Aol o] Freju} 3pAel A ZF-9-(flooding):=
7P 2 asteclor FEE wrop g A7t o] Fof
o} (Sousa, 1984; Resh et al., 1988; Grimm and Fisher,
1989; Dudley et al., 1990; Reice et al., 1990; Stanly and
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Fisher, 1992; Boulten and Lake, 1992b). £3], 7}-%-¢} <
Ax o]z s1AFe] 2982 (shear velocity)Z} &1AFE-QHA
(substrate instability)e] =7}, s}A}3H (substrate sur-
face)e] A2 AAA o 873 355 (benthic macroin-
vertebrates)ol| Al &2t A48 & A F-gt (Boulton
et al., 1992a; Cobb et al., 1992; Lancaster and Hildrew,
1993; Scarsbrook and Townsend, 1993; Flecker and
Feifarek, 1994; Robertson et al., 1995). =k ¥ = %]
AA ARFAFEE 2R wh2A 3%EE Jew
Ao o]2g FHol| dsl 42|33 (hydrodynamics),
e} A (body shape), 2] 54 (trait) A73171= 3
93t} (Statzner and Holm 1982, 1989, Waringer 1989). o’
ghell gk 3] (recovery)oll =3l A F=2k 7] 2
T Ao Az Serke Aoz A oslel om (Wallace,
1990), 3] &5 &£ 2HA AEE AL Ak
(Brooks and Boulton, 1991), 3722 =7 (Williams
and Hynes, 1976)¢} A Z2] Algte] 2]l (Gray and
Fisher, 1981) o&F& ®h= o=z H 3 FHo. F WA
AdHel mRreclozt AAde] Feg exo] F4
g WSE 5 5 YA Lxdels AN HRTHF
52| AAefRe) FrEe] AekE wxe] A &
= FA oJ5ke Wh=oiy ¥ E Qo (Magnuson et al.,
1979; Neil, 1979; Vannote and Sweeney, 1980; Cossins
and Bowler, 1987). €3], A (productivity)2 ->%7}
7 2 o8l ZA vehb (Benke, 1993) o] A]7]
B 54 F2 E38E AIFgAIZIGa skl (Vannote and
Sweeney, 1980; Matthers, 1987; Cech et al., 1990).
dubdow 3 FEHIE 53 AW S FR=
v d=delz gt selvzte] A§ 575l
ZEEe] AT A 7o) Asdte] 3 wwte
o] FAHHAE EAS AU Sloh webrd dubal 7]
<& (A F7hy e (EEs f)2 2AE
HE AHs7|E o2 Aol vk =3 AXA 3T
HF TES Aoz 3 A A7 g2 Ade A
S+ F8= 3l @ A = % 23 A= 9l

P

Aoz 239 e wi AATAEE
o m)3) Jake FREsl WA biomass)E Fate] A
23} 2ok

solg - Heps

Fakel] 918 $2e37k 3k M) AMA Wy TS
T2l dgk A7 A Sl & A7z o] FolFieh (|
1991; 7F %, 1995; A %, 1996; &3 A, 1999; A X,
2000). 33> AAH oz o] HYAY AP
NE el B-FHFAE HER T (Chon and
Kwon, 1991). =3 9] ZAX|AHL YA, YB, 181 YC
Al 3& A3k (Fig. 1). 471 (YB)A 92 3%} 313 o] #]
T Aoz R ufe) *Pﬂ%ﬂii 24l &
Hodet 7Hd skl $1A18 YC A 9L 43} 3o
AA Q3 FAAM o= 7 F 29U F9 2
7)ol 7k ozRE 1Y 109 & 7o Eo

33 9 A5 AN G A2
[e]

=
X

°

A gl =
= S5 ) .
er2E 5ol 22 Ao FE HF
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Fig. 1. The sample sites of benthic macroinvertebrates
collection in Suyong River from October 1997 to
September 1998.
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B A4, 1996)F o] ZHEAQl fF F3ol o9
MAA wehe Hg% Feolet.

Foll $1Ag AR FAAE AF3)
o] ol 2] °l—tﬂ e A 9
o }B—% RpAel A a-7FRpA o Zrlsid. 5t
F2 fdEE /P ok 4d 17,000 P s}
= 7oz B33k 5 (Kwon and Chon, 1991). A&
theFgt @ ddlell x=ZEEe] 9le] TAJAMRE TE, TH7}
A 83& Aste] AMA HFFHFFTE LA HolZ
ZAFsksI T} (Fig. 1). %l**%od TAL: 1%} %}i@i A =
MRE 7] edde] ofgks wx fort o354
Frle] Mgt 9 *ﬂwr A=k XH i
Ab2 QI3 EARS f4 FH 5A X*Hli Ag s
3} 5o <1914 el wato] Aoheh TEX A 23} 3}
AR} FAbs Tkl e f71EAdd e 7t
oz Q= FHeFel THAAHLS 33 spHo=
T F7 G ez RE] Fepter /MY 2542 <l
3 AlsHA L Q=

sz 23
H 2
RUN 01~J

2. A

-~

w3} B2 (1dentification) @ A5 24

et 872k 19979 109 5E] 19984 99717]
Qo)) sk 2 AR AN AR
EE2 Surber net (30 X 30 cm?, mesh size: 400 pm;
APHA 1985)2 ARg-3led 3ubE- A3 shaicth. dubd
Q] Z:x]:Zo] BE §(1988)F} Brigham et al. (1982),
Merritt and Cummins (1984), Pannak (1978)3} Quigley
(1977) 55 F=x3oh 53] ZuF3= Merrittz}
Cummins (1984)¢} Wiederholm (1983)2] 714 6] 2]s)
Hi3lelom, vlxeF= Brigham et al. (1982)3} Brink-
hurst (1986)¢]| EE]-‘}h:} w3t &u]7 (Olympus SZH 10)
Al = NAGES 3k, A (biomass)E =2
dlA 718 AAR F A2 A (wet weight) 2 543}
e e 1A wwkmagokn)s ARE o)
3sic.

A7 olE] Y se 28 AR dol vj=g
2~9}2] Ar##A| S mhelslazzl CCA (Canonical Corres-
pondence Analysis)S AlA]&}l9it). CCAE of¥gfFiA
we] dFo=z At Py A WA,
e gt 7 AE7re] giE 3)7E dsHoer
AAHE RS A &M oz Agste] P o
TEIAA T Foll 23] A ZESEe] AW ge) EE
tlele|ele] A S HelFEe & ATl A& Hill recipro-
cal averaging algorithm2- =95l =&/ 283 £

= ml

Flo

o

weight® =4sle] $0% £o| Fymel o3 dohe
T# 3l en] Jacobi algorithmeS E£3lo] ZF WL
A% AEE A Ao Fashl 93 T S
¢ 328 4 Y=% FAAUG FAZEd e 2E
MVSP 3.0% A&l 0}

7)o 196l FHA7)e 3.1°C, 89 17| 24.8°Ce
By, 1290 HAHE 8.0°C, H 1422 8Yo] 22°C
2 7153ke] 7] &l mls] 22 Welrt ©atadet (Fig.
). 22 F7A 352 15°C o]}Ql A7) (104 5E 2
Y717, 154H4), 15°Coll A} 20°C o]3}3l A7) (39 el 5¢
744, ) 28] 3 20°C o] 4kl A17] (6€ell A 9974,
nskA) 2 75590

4 227495 w9771 2 el 10499 3
A74A]E 100 mm o]kl o (ol 9, 1192 280mm) 4
oA 5¥7lx]E= 200 mm o]Aro|glon E3] 64 (450
mm)Z} 8¢Y (350 M) & A 7}eA7|2 AHAAS
23}t 4= 9)lglt} (Fig. 2). A7) 7 E4F 20°C o)Ak 7]_¢_
F 42 9 350mm ©]AFe] 73t ukEl A 7)= 6Y T
84z yehdd.
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iAoz odel ASIAY AL BEFF (Chi
ronomidae) 2} ¥l 2.5 (Oligochaeta)7} A s}l 12 Abel] A
o2 ogc] R VL AWTHY SEAolF
(Ephemeroptera)”} F2 &3 319t} Fig. 3A%} Fig. 4A
AP AT Ao A AANA A7 9 =8
3 FoRF 4 = 4x (total density)S feRA
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Fig. 2. Monthly variation in precipitation and temperature in Suyong River from October 1997 to September 1998.
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Aol 1A A=l 1978 %@TTA Zdel A
2 Z7bEE ARE Bgleh i SedAE 12~é.77}z1 3
Aol frot WIwFI} 24 o] F9l o 1@%%1
T 943 ztasta AuTR7t g4 38t

4go] 15°Coll A 20°C o|s}el 1A 9] 443} 5ol =
F87F Aestel B 2A5EE 2ol 39 AdA
I Aol A AmRe] E3e] 2A FFeHA 1
493} 59 7 shHeAM WEgkart vepd
ot FAFAE Zel7h AT WA, AR ww
Fob Aue] vt FAlel vehgen 5U%E S
FAbolfe] Edo] A vEhh $d A 39 vy
ol 2 37k= 2] St M w2 FREE 59
ot 4845} 59 A4z Qs FAT Favt TR
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HE7F AEH ez FAE A
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rou

¢

& mglot A 699 = 44 olF AR E¥E
aRAs GAe el dadelgld 43T 1
A2 AU MERel AR FA Aa

gevt A AF7s-ell= Zug-fis 24 7Hast
Qo HlnfiE 93]z FHEAY FAE A 9
A W3tel] djs] Mz 2] 277052 1A
W wFe}l ZdurRrt F7hEe] AR ERE A4
iﬁ7} e By 9le-S Wy HETFAIZIC HIYA
of FH=rt S EEHEA UEFRIL Al e S 1Y
o} 99 MdjAE w27 B5Fe} shpate|{rt o &
o= 5 IEHE oz zAEg o $odHL T
Aol el b2 FH=7F ZHasgl)

e W
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o

3. 4 % (biomass) $¥) 2 AT} B
A4

AA A oz YA ZFI FH=2 Fele w5 FARE <
& Bk (Figs. 3, 4). 9 A FEl<} AA=F St
o] ¢S ARG (Zar, 1998). A A2 AvEF
(r=0.412, F=2.401, 0.1<P<0.2)2 |98t Zu}F75(r=
0.981, F = 104.263, P<0.001), 3}%Aro| & (r=0.957, F =
45.512, P<0.001), =% (r = 0.927, F = 26.397, P<
0.001) 78] 3 W %5 (r=0.887, F=16.699, P<0.001)7}
A g FH=] AR o] =A el 2e] vl
A Q3 4odWw AMeE]R (r=0.373, F=2.190, 0.2<
P<0.5)2 #9383t E=F (r=0.953, F=41.553, P<
0.001), 72w} 7-5 (r=0.945, F = 35.364, P<0.001), ¥1 2.5
(r=0.896, F=18.231, P<0.001) Z&8]3 3&}=Ao] & (r =
0.688, F =5.410, 0.01<P<0.02)7} AAF7} FxHxo]
A o] v 1 veRstth o3 seAbe] fo| At
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Fig. 3. Monthly variation in density and biomass of the selected taxa in Soktae Stream.
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