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Abstract: This study was conducted to investigate the environmental impact of the
construction of the Yeongju Dam, located near the upper stream of the Nakdong River,
on benthic macroinvertebrates. The investigation was conducted four times from 2015 to
2016 and the composition of the benthic macroinvertebrate fauna from the four surveyed
sites was compared. After the dam construction, the number of benthic macroinverte-
brate species decreased and the species composition ratio of the E.PT taxa (Ephemerop-
tera, Plecoptera, and Trichoptera) decreased, which favored the previous environment
and the large riverbed structure. However, the species composition ratio of the O.C.H
taxa (Odonata, Coleoptera, and Hemiptera), which favored the reservoir environment,
increased. For the pattern of changes in the functional habitat groups, the proportion of
‘Clinger (CL)' taxa decreased and the ‘Burrower (BU), Climber (CB), Sprawler (SP), Swim-
mer (SW)’ taxa increased in all surveys after the dam construction. A cluster stability com-
parison showed that the ‘Stability Group Il species of St.2 and St.3 showed a drastic de-
crease. The average Benthic Macroinvertebrate Index (BMI) of all the survey sites in 2016
was lower than that in 2015. This research confirmed the temporal and spatial changes
in the habitat type and community structure of the benthic macroinvertebrates resulting
from the dam construction.

Keywords: benthic macroinvertebrates, community stability, functional habitat groups,
Yeongju Dam
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Benthic macroinvertebrate community structure before and after dam completion

S8k AW AA A sHA 0] fAEAst Tael
HoAEAR NS £, SHITE Sl A4
WSk P AY ARAES 2EA 0 R Bs YR,

o,

Sl A4 R R YRS R 2UTEA FFL AlAE
ZAo2 dHA 9tk (Doeg and Koehn 1994). Ho| &35
WA ez Qe frdel A4doR 43 Wt
ZHEA o= It AT HFFTES HIES +AH

Aol vt Hebrt o=t
FAHA L F8 L) AN FATFTES
A o] HolAksof Fatt A ATE she &
o=, =] ool A A A wto] mi-g- TS g5
™ (Hynes 1963; Kehde and Wilhm 1972), 87 9910 wh&
54 Fo) A4, 340 N4 5 2HFE Hol7} F
sto] T3t A=t A 7= o] 8H T (Hynes 1963). ©]3}
ota] A7t ol Bls AMAH B FATE =S ol
A= A W= A7l 23 28 =24
o1 A&)x WS 2 "tdstal ot (Forsyth 1978; Bass
1992; Nalepa et al. 1998; Nalepa et al. 2000; Weatherhead and
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Fig. 1. The surveyed sites (St.1: N.36°46'17.35", E.128°41'05.21";
St.2: N.36°44'19.98", E.128°40'39.79"; St.3: N.36°43'15.53", E.128°
40'28.93"; St.4: N.36°43'08.26", E.128°38'44.74").

1%
8

5t

o

Ei

—1 O
t}. Hand net?} TAlS o]-§5to] A/d H@% H§5 t
A A g A 94% ethanololl 114 & AHA
2HFekdt A H F2 A ol= Yoon (1995), Won et al.
(2005), Kwon et al. (2013), Song (1995) 5= 15t .0m,
FAE BE-L2 70% ethanol®] 3] HySt & QFsoishy
FEER AT BEstech

38

£

ox
oli

l{

2748 G H AT 7] H|4 (ind m ) S AHES}o
1_

oL
fu

N
g1
Jx
o
E

TR 2ATTEE AFH o QYE Are
He U EREY £8 vuslel @S 2 94
Z& EAotYth ¥ XX (DI; Dominance Index)+=

McNaughton (1967), ok 24> (H Diversiry Index)+=
Shannon and Weaver (1949), -5 == 2| = (E'; Evenness Index)
+= Pielou (1975), EHT 24 (RI; Richness Index)+ Marga-
lef (1958) 2] W0 2 AH&E5HAT]

AT 242 ARIAEFATEE GdEE
08 ATV P T2 W 49 A4, 14 5o B

1—1 MA@ of what A A7 Defr] = A A7) 5 (FHGS;
Functional Habitat Groups)% HA35190H (Merritt et al.

http://www.koseb.org 665



I I
Korean J. Environ. Biol. 37(4) : 664-671(2019)

2008), 7152 T2 7= 2] (Sprawler; SP), %:ﬂﬁ
2] (Burrower; BU), 7]°] 2. 2% 2] (Climber; CB), &
2] (Clinger; CL), sl 9 %]+= 52| (Swimmer; SW) :1\3]_]_
A A= T (Skater; SK) 2 27515

L B FEREE
A5, ol A4 712t

n:>i
SO
oft *
)

o,

of
ot
-
£

ogl

o
et
re
B
o
o

=

o AYat 9l

o} ol2|eh A7 o] 7122 At bt A o A
v elEEor Ay 4 Qo SRS eh=At
THALSRE T 340 +AES ERaE Y A
¢ At BlRg-e 247 107 THeE At A=
(Ro and Chun 2004)E v o2 AAstact A4 HE
A== ol St AEB P At 297t

(Total Ecological Score of Benthic Macroinvertebrate Com-
munity; TESB)% o _9_5]-0:] 6]-24 /\/\HEH 75]] 7—]71—/1%_0_ | 7}
sigom, 74 @ osaEe] ot TEsm 7}
PARC S = R R et B Bt xq_/;(Q,) i(Kong
2018)E F=xsto] 45513tk (Table 1).

Table 1. Classification scheme of TESB according to the environ-
mental status

*TESB Environmental status Water quality
95< Very good la
70<TESB<95 Good Ib
30<TESB<70 Moderate Il
13<TESB<30 Bad I
<13 Very bad IV=-VI

*TESB: Total Ecological Score of Benthic Macroinvertebrate Community.
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Fig. 2. Species and individual numbers of benthic macroinvertebrates in the surveyed sites (E: Ephemeroptera; T: Trichoptera; O: Odonata; H:

Hemiptera; C: Coleoptera; D: Diptera; N-I: Non-Insecta).
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Benthic macroinvertebrate community structure before and after dam completion

Table 2. Dominant, subdominant species, and community indices at each surveyed site

Sites Dominant species Subdominant species DI H’ RI E’
St.1 Hydropsyche valvata Hydropsyche kozhantschikovi 0.53 3.21 4.05 0.64
2015 St.2 Cheumatopsyche brevilineata Rhoenanthus coreanus 0.40 3.77 4.85 0.75
St.3 Hydropsyche valvata Semisulcospira libertina 0.45 3.00 3.04 0.77
St.4 Hydropsyche valvata Cheumatopsyche KUa 0.58 3.06 4.08 0.61
St.1 Chironomidae spp. Cheumatopsyche KUb 0.64 2.28 2.79 0.56
2016 St.2 Chironomidae spp. Copera annulata 0.71 1.57 2.39 0.43
St.3 Cloeon dipterum Chironomidae spp. 0.66 2.1 2.15 0.60
St4 Chironomidae spp. Hydropsyche valvata 0.70 2.99 4.51 0.58
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Fig. 3. Biological indices of the benthic macroinvertebrates in each surveyed site (H": diversity indices; R!: richness indices; DI: dominance

indices; E". evenness indices).

ot (Fig. 2).
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Fig. 4. Species (A and C) and the individual (B and D) proportion of functional habitat taxa of benthic macroinvertebrates in each surveyed
site (BU: Burrowers; CB: Climbers; CL: Clingers; SP: Sprawlers; SW: Swimmers).
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Fig. 6. Ecological score of the benthic macroinvertebrate commu-
nity (TESB) in each surveyed site.
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