St A e E] R 27(1): 52-63, 2013 ISSN 1229-3857
Korean J. Environ. Ecol. 27(1): 52-63. February 2013

el 57X ML HEEHSEE 2R Mefstx ujm™
AR - ol 8T - 2EY

An Ecological Comparison of Benthic Macroinvertebrate Community

in Downstream Region of Large Dams'
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ABSTRACT

Benthic macroinvertebrates were investigated in Yongdam-dam and Hapcheon-dam resions from June to
October 2011, Korea. Yongdam-dam and Hapcheon-dam are geographically contiguous, but they are classified
as other water system. Experiment site(YE-1, 2, 3; HE-1, 2, 3) which is thought to be affected by dam, control
site(YC-1, 2; HC-1, 2) which is thought not to be affected by dam were selected. Species composition,
macroinvertebrate communities, composition of the functional feeding groups, habitat orientied groups and
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community stability were assessed Yongdam-dam and Hapcheon-dam regions. Ten sites were selected for
quantitative(Surber sampler 30cmx30cm) of benthic macroinvertebrates. As a results, a total of 6,369
individuals including 69 species, 33 families, 12 orders, 6 classes and 4 phyla were recognized in Yongdam-dam
region. Also, a total of 5,728 individuals including 81 species, 44 families, 13 orders, 5 classes and 4 phyla were
recognized in Hapcheon-dam region. Dominance index was 0.27 ~ 0.50(mean=SD 0.38+0.09), diversity index
was 2.22~2.97(2.67+£0.29), evenness index was 0.63~0.76(0.72+0.06) and richness index was 4.43 ~
7.06(5.69£0.99) in Yongdam-dam region. Dominance index was 0.40~ 0.81(0.59+0.18), diversity index was
1.40~2.39(2.00+£0.43), evenness index was 0.38~0.68(0.56+0.13) and richness index was 4.04~
5.80(4.95+0.70) in Hapcheon-dam region. In the functional feeding groups, filtering-collectors and
gathering-collectors were the highest in the whole sites. In the habitat orientied groups, burrowers, clingers and
swimmers were considerably occupied in all sites. As a result of community stability analysis, experiment sites
has been identified much as species high resistance and resilience to environmental changes in Yongdam-dam.
Control sites has been identified much as species low resistance and resilience to environmental changes in
Hapcheon-dam. Species belonging to the I group is considered to be important in the river ecosystem stability
of large dams downstream areas.

KEY WORDS: YONGDAM-DAM, HAPCHEON-DAM, COMMUNITY ANALYSES, FUNCTIONAL GROUPS,
COMMUNITY STABILITY
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Figure 1. The map of study sites in Yongdam-dam and
Hapcheon-dam region
(—: The direction of water flow)
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A QPEH T2 T8 Yoon(1988, 1995), Won SHHY A tFAYe S22 skt
et al.(2005), McCafferty(1981), Kawai and Tanida(2005), L% Table 13} 2tk utd tjAleld o] 200 183~

Merritt ef al.(2008) 5 #11& 3to] EAs et E3] 2
25 2 1ujslRAto] 1 (Family Baetidae)= Bae et al.(1998)
A5t 31, ZwtE 7 Family Chironomidae)= Wiederholm
(1983)% ©o]&3to] &7 stict.

S
=

& zANYEE HRHoR 5
BR29 2 dmste] FRES,
£ &= (McNaughton, I (Shannon-
Weaver, 1949), +-5%(Piclou, 1975), ¥H %=

~

Margalef,

BAe 2EL 120 ZANYY A4
% (Funtional Feeding Groups, FFGs) % A 4]7] &5
(Habitat Oriented Groups, HOGs)S £43}%tH(Ro and
Chun, 2004; Merritt et al., 2008).

24.2C, DO+ 9.4~10.2mg/¢ , pH= 7.5~8.2, EC
~180us/em, B 12~35NTUR HA5 91,
o] 2292 11.0~23.8%C, DO 9.2~103mg/0 , pHE 7.3
~83, EC= 160~181us/cm, Bt == 1.1~42NTUZ 2
<= Aol Blsf tha W2 Hollen, DO pH:=
Abstgitt. 9, ECYF Er= tishd i thd =2 A2
2 EAEY ddshde dxskdo] vlg f50] 18~
143m=Z Y, £H%E 10~80cm=zZ Aoy 428 0.0~
15U FAFSEQIT spdt 2= SHbET Ado] 5 o
2ot YEsHEY §EE 20~66m, AL S~65am, §
&2 0.0~1.31%0]9 31, s+ 2ubE, A4, A4
o 38 o=t

A st =22 17.9~23.1T, DO+ 9.9~
10.3mg/0 , pH 7.0~7.5, EC= 108~182us/cm, B2 2.5
~8NTUR B, 2500 4 140~23,
87, DO 8.9~10.4mg/0 , pHE 7.1~7.3, ECL 154~
187us/cm, BFEL 2.1 ~44NTUR Z|A2420] thh Lre

A ALstn ST B fArtgon, BE o

5) 2ROEY B4
Atdol 2 Aoz ZAEUAG st fE2 44
ML AES %“?rv‘f 7te] *(MZ% Xi%@‘ﬂ 3] ~150m, 442 5~90cm, G4& 0.0~1.2%2 2344
592 107] 5522 AZstste] A A 35 7 vl@she] PHE 2o Aoz zAEQT FAATLRE
o distel BT Ro and Chun004)e] A28 B2 gog mejz 74uo] gad dolgth fzstiel 2
B 7tk AT & 4~25m, A& 5~55em, F4-2 0.0~0.7%0] 1L, 3}
HFRE 72 SuEY ndz FARYL s A
21t A oF & W) R meh §E, 24, 44 5ol YL v
AC R oFEu sHttxole & ML §le Aor o
1. #2td A 9th(Lee et al., 2012).
Table 1. Physicochemical parameters at sampling sites in Yongdam-dam and Hapcheon-dam
Sites gﬁ;r DO EC Tubidity SS  BOD CODMN water Xiﬁf oVater - Bottom Structure
(C) (mg/f) (us/cm)  (NTU)  (mg/f) (mg/f)  (mg/f) (m) (cm) ") *BC P G S
YE-1 21.342.6 10.0£0.2 7.6+0.1 12010 1.5+0.3 3.2+0.7 1.4+0.6 3.1+0.3 62~143 10~75 0.0~1.0 2 2 3 2 1
YE-2 21.7#2.6 9.9+0.2 7.6+0.2 162+2 2.240.6 3.5+0.7 1.8¢0.3 3.2+0.6 51~110 11~8 0.0~0.8 1 2 3 2 2
YE-3 21.743.1 9.840.4 8.0+0.2 17013 2.3+1.2 5.1+2.6 1.8+0.4 3.6£09 18~45 10~70 00~15 1 3 3 2 1
YC-1 19.3+£7.2 9.940.6 7.7+£0.5 171£10 2.5+1.3 4.9+£1.8 1.8+0.3 3.5¢0.7 20~60 5~65 0.1~13 2 3 3 1 1
YC-2 19.5£7.0 9.6£0.3 7.6£0.3 1759 3.0+1.4 5.3+1.9 2.4+0.5 3.5+09 23~66 5~60 0.0~03 1 2 2 2 3
HE-1 20.1+2.0 10.2+0.1 7.2+0.2 139+2 3.0+0.5 4.240.1 1.4+0.2 3.1+0.7 44~100 5~90 0.0~02 O 1 1 1 7
HE-2 21.0+2.8 10.2+0.1 7.1+0.1 12013 3.0+0.6 4.7+0.9 1.3+0.3 3.1+0.2 68~140 10~60 00~12 1 1 1 2 5
HE-3 21.2+2.5 10.0+0.1 7.3+£0.3 175+7 5.1£3.2 6.9+0.7 1.4+£0.2 3.5+0.6 120~150 5~50 0.0~05 0 O 1 1 &
HC-1 20.0+£5.3 10.1+0.3 7.2+0.1 163+£9 2.7+0.5 6.6+2.9 1.840.4 3.3+1.0 4~19 5~55 00~07 1 1 1 1 6
HC-2 20.4+4.8 9.3+0.4 7.240.1 180+11 3.840.6 6.5+0.9 1.6+0.2 3.2+0.4 14~25 6~52 0.0~03 2 3 1 1 3
* The substrate composition is based on the approach of Cummins (1962). B: boulder (>256 mm), C: cobble (64~256 mm),

P: pebble (16~64 mm), G: gravel (2~16 mm), S: silt/sand (<2 mm)
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Table 2. The number of species and families belong to taxa of benthic macroinvertebrates collected from all sites
in Yongdam-dam (YD) and Hapcheon-dam region (HC)

Species
Phylum Class Order Family YD HC
Exp. Cont. Exp. Cont.
Platyhelminthes Turbellaria Tricladida 1 1 1 1
Molusca Gastropoda Mesogastropoda 2 5 2 3 2
Basommatophora 2 1 1
Pelecypoda Unionoida 1 1
Veneroida 1 1 2
Annelida Oligochaeta Archioligochaeta 2 1 1 2 1
Arthropoda Crustacea Decapoda 1 1
Insecta Ephemeroptera 9 22 25 16 19
Odonata 6 3 1 4 7
Plecoptera 2 3 3
Hemiptera 3 2 3
Megaloptera 1 2 1 2
Coleoptera 3 4 3 1 5
Diptera 5 3 4 5 2
Trichoptera 11 16 10 19 14
Total 50 61 51 57 57
2. JMd R HFSEY groupo| OIHEEL 2}A]35ka Q)i tlAEHH(YE-1~YE-3)

oA & 38 57 112 271} 61% 30687042 Ht 42%

= 1,027 A s om, th23FH(YC-1~YC-2)o A= & 45 4
i 7+ 102 263} 51% 33017042 H 392 1,650704 7}
AP s e SFe=wolrl 42 15(1.5%), dAs= a5t AW AR o)A HAH A g2
oA 7E(10.1%), AAEEZNA 605(87.0%)0] FALE FEES T 4 57 135 443 81F 572870 A 0l 3Tk &
ek 2579 2 E8E 3 EPT-group(Ephemeroptera, iR B sawolA 15(01.2%), dAs=ZlA 8
Plecoptera, Trichoptera-group)ol| A 46%(66.7%)°] <& 3sf 2£(9.9%), BYPFEZNA 2E12.5%), BAFEE]A 70
AL, 1 9o LFF7E 13%5(18.8%)°] &H3to] EPT- 2(86.4%) 0.2 ZALEQth. EPT-groupo] Al 45%(55.6%)
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Figure 2. Mean value (+SE) of number of species and individuals of benthic macroinvertebrate in Yongdam-dam
region (A: No. of species Yongdam-dam, B: No. of individuals Yongdam-dam)
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Figure 4. Relative composition of major benthic macroinvertebrate taxa in the Yongdam-dam and Hapcheon-dam

region (A: Yongdam-dam, B: Hapcheon-dam)
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TERRe A AR B et 4 Hoth FEEASE B 0730033 0690102 ¢
e woth AW FAY oA fARE F2AS Y BA A Uehgon], BREASE B 5.97:099)
Wi qolon, stelBa dEd R A tha A BEST B S2TELIS)E RASACA FREAST O Ao
9l THFigure 4). WO ShFA ol N AR =T A HARYT t2s0Y A FABSo] vshe] E4E
oo At AE Holm, YEHRe] FULS I ZUEd R(Hydropsyche spp)©] ¥ A% AR ol
A o et Aoz LelA gom(Ward and  ohASHRY Heke] 2YASTE B e Ao R wd
Stanford, 1979), ol ¥ A7ehdel SuHI FAY SE  oh YHY 999 FAEA AW SHEALE @
Ao FxARE dAste Aoz puw. 0.47(x0.09)3} 0.76(:0.07)© 2 A HA] ¥l ob

g FYPAS gtk SFEASE B 2.30:0.09)

3. &KX I} 1550212 tiadstdolA FogAoel 2 Aoz &
AE it #SEAFE Ft 0.66(:0.02) 0.43(+0.07)2
ZARA A Y] LR E ghotety] ffate] LAEA 4 2 2 st oA A Ao R F5eHA RESL Ye AL
SAFTI ofHES Tt on, HtEA S, H5EA 2 FAHAY. FHREAFE ¥ 4780913 520
2 FREAFE A5G T (Table 3). 24 At (0.29) 0. & tj x| A A=l H]sto] AHoR F
S A SHRAY BF gdsHe A SHE @ HeAe7t 22 A0q BAEY. g2t Z4utR{
I OYE 9 FHREVE 2 A0R Hop LRI} S o] =2 JAlS =R 3 $HEAF= %o gt
MgH Aow EAEH Mol vlaf Ao & sHF27} theFstal nlaA Al A7t
SAT 9 ol AHFTE BT Ay §HH stFAY Haste] FHREAL7E oA A UEhd Ao 8 s
o] st del = NEHFA Ol (Baetis fuscatus),

Al 8} F Aol (Epeorus pellucidus), &9 =2 (Hydropsyche 4, 7l 2AM
kozhantschikovi), 314 &4 = (Hydropsyche valvata), 1

b g = & (Cheumatopsyche brevilineata), ™) %}7 of A] SHH SRAYY A7 w4 dat et o
= MNE3F4Ao|, Zub-LF(Chironomidae spp.), A& Z3FA o A 5 gathering-collectors®} filtering-collectors
B, mntEgdrdg e ST A stRA9 o 7b i REEE AA AL Sl AL R EAE I th(Figure 5).
Aatd o e NEsERA|, Y&stEAo|(Labiobaetis WA EAo|F W ZupL 7o) YO R gathering-
atrebatinus), 20157, 2o A= 2R, EEEE collectorsof A B|&o] &4 Uetyton, B84 YC-2
A (Macrostemum radiatum), &2 B4 % ch = 2= R 93 filtering-collectors®] H|-&o] =4

S99 ARAAS FHRA AT QAT R B Ao Berhch AW SRRl E e
o] LM =X = Hat 0.37(20.12)7 0.39(20.05)2 ZA}A] 23} A o A 2% gathering-collectors”} tj$- =2 H|&
A7 AR FAFSS dEhlled, Bl by LA = A8k itk AnHor Sud 9 T 5tRA
ZE x5t YUY FEALE H 2.77(20.20)2 92 gathering-collectors®] FAH]|7} =& Ao g EAE]
25560402 GASAAN oAl B AR B4 otk STW shRASS A4S RAET AT

Table 3. Dominant species, Dominance index (DI), Diversity index (H"), Evenness index (E), Richness index (RI)
from Yongdam-dam and Hapcheon-dam region

Sites Ist dominant species 2nd dominant species DI H' E RI
YE-1 Hydropsyche valvata Cheumatopsyche brevilineata 0.27 2.97 0.75 7.06
YE-2 Epeorus pellucidus Baetis fuscatus 0.50 2.57 0.70 5.73
YE-3 Epeorus pellucidus Hydropsyche kozhantschikovi 0.35 2.70 0.75 5.12
YC-1 Cheumatopsyche brevilineata Hydropsyche valvata 0.43 2.22 0.63 4.43
YC-2 Baetis fuscatus Chironomidae spp. 0.36 2.88 0.76 6.10
HE-1 Baetis fuscatus Chironomidae spp. 0.40 2.30 0.68 4.04
HE-2 Chironomidae spp. Baetis fuscatus 0.56 2.20 0.64 4.50
HE-3 Chironomidae spp. Labiobaetis atrebatinus 0.44 2.39 0.65 5.80
HC-1 Chironomidae spp. Macrostemum radiatum 0.72 1.70 0.48 5.00

HC-2 Chironomidae spp. Hydropsyche valvata 0.81 1.40 0.38 5.40
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(B)

Figure 5. Composition of functional feeding groups (FFGs) in Yongdam-dam and Hapcheon-dam region

(A: Yongdam-dam, B: Hapcheon-dam)
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Figure 6. Composition of habitat orientied groups (HOGs) in Yongdam-dam and Hapcheon-dam region
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Table 4. Functional feeding groups (FFGs), Habitat oriented groups (HOGs), Community stability in
Yongdam-dam, Hapcheon-dam, Andong-dam, Imha-dam and Hoengseong-dam

Sites Functional feeding groups(%) Habitat oriented groups(%) Community stability(genera)

*FC GC P SC SH BU CB CG SP SW I II il v

Yongdam-dam 222 400 222 133 22 156 22 667 00 156 18 14 14 0
Hapcheon-dam  25.0 542 125 8.3 0.0 8.3 0.0 66.7 42 208 9 8 5 0
Andong-dam 67 400 133 133 267 6.7 00 333 333 267 8 3 3 0
Imha-dam 19.6 451 21,6 137 00 @ 11.8 39  51.0 7.8 255 24 14 7 1
Hoengseong-dam 16.1 355 258 16.1 6.5 @ 194 6.5 484  16.1 9.7 13 8 8 0

*FC: Filtering-collectors, GC: Gathering-collectors, P: Predators, SC: Scrapers, SH: Shredders, BU: Burrowers, CB: Climbers,

CG: Clingers, SP: Sprawlers, SW: Swimmers
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