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Community Characteristics of Benthic Macroinvertebrate before the Translocation Project of

Songchu Valley in Mt. Bukhansan'

Ju-hyoun Wang’, Hwang-Goo Lee’, and Jun-Kil Choi*’
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ABSTRACT

This study was performed to investigate and monitor changes in aquatic ecological communities, particularly
benthic macroinvertebrates from the upper reaches to the down reaches of Songchu valley before the project
of Songchu valley translocation initiates. We aimed to verify the translocation effects of the valley on the aquatic
macroinvertebrate communities. A field investigation was conducted over three rounds from November 2012
to August 2013. A total of four sites were selected: one to represent the control site (St. 1), two for the
translocation sites (St. 2, 3), and one for the downstream sites (St. 4). Our quantitative sampling revealed that
the total number of benthic macroinvertebrates were 3,805, which belong to 62 species, 32 families, 9 orders,
5 classes and 4 phyla. As a result of the community analysis at the control site, dominant index was 0.52(£0.16),
diversity index was 1.95(x0.44), evenness index was 0.81(+0.04), and richness index was 2.25(+0.85). Thus,
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the community structure was found to be relatively stable. For the EPT ratio of species and individuals that
appeared, the control site showed the highest values at 67.60(£5.66)% and 66.30(£2.06)% respectively, but its
value became lower towards the downstream sites. Upon the statistical analysis of the functional feeding groups,

it was found that gathering-collectors and filtering-collectors increased toward the downstream sites while

shredders decreased. From the point of habitat-oriented group evaluation, sprawlers decreased and burrows

increased toward the downstream sites. According to the analysis using Korea Saprobic Index (KSI), the control

site is categorized as grade A with average value at 0.75(+0.10). However, the grade gradually falls from A to

B toward the lower reaches, as the KSI value increases at the translocation and downstream sites.

KEY WORDS: COMMUNITY STRUCTURE, EPT-RATIO, FUNCTIONAL GROUPS, KSI INDEX

N2

Seuehe 19679 N elAke Hzo] FYFAOR A%
shgi vl leong e al., 2009), FAFUE A 2

e Ee HEshe A9 AtEe] o7tbEelu &
AFE AFste 715 AYal JoHKim and Kim,
2009). T FPFUL FE BHof A Aoz &
2t oby B AlE0] oF 68%7F FHETY Ul AAlskaL

QItH(Park, 2010). 20074 1Y€ o|% =] =& IHFA9]
QAR Hx] o]= ERlA0] 22 i X&H o7 27l
9ltiLee and Bea, 2007). 101] w2 I3 oA 9
22k oFg 5 2 BaRslel ALt Jskn 54
o] 48] 9 HARR J Sl ol A aolit mA
o] Ak BAS) e olgol o AR £UeY
5 Al A2 G Zesha Qo] AeHoR
Al pelsh B9lo] Wagh AgolchPark and Ma,
1999; Lee and Bae, 2007).

SRR EAS T YR =AY FYFUoR
Sefat Aeigae Eeele eAs naska e
uF AH) A A TS 9)5ke] 19834 1594 Pugoz 7
A= KON et al,, 2012). E3MtaEdEYd 5 53] $54
2o oz o 30uHgo] B o] hEAQ FPAE
o] &%31 Qti(Lee and Lee, 2012; Bukhansan National
Park Dobong office, 2013). @A $FA42 =+H3H A
7 oMl 1963 A& weld Aot S HA Ae
O] FEA R AEo FAH, 9 T HYAEY]
ET ST B FEARTE HHs A o7 WA R o] A
3 W Q1914 wsto] Hap F7ksk= Aotk Eﬁ} *“%/\1
AR 19, A dEo R Qg Ao & 39
L e T Txﬂﬂol A&
Aog of7|&o] gFtk(Natinal Park Survice Bukhansan
management office, 1997, 1998).

ut

.

il

ojof] wHF o= SFAT FH S A, 2
S Wele] 2, AT ] F SrolEAE
Soto] ST U X&7FsAd Feliel 214171 =7 el
e Aare]] 7]o1skaLz; 20019 o] AR RAF AFE Al
ok, 2011 olFe 24 ARIA A 2 1A 5
9] AFS F715}aL ¢JtBukhansan National Park Dobong
office, 2013). T, olS FARE A2 A7 AT
BRI BEAIR R Bk ARAAAT olF
RFS AAERLOL, oA A AP BUEIRS: Al
A o QABPEE A7 950 Ae Aasieon, o
FAY & ARATEA ol UA|I7F E22sh= 59 SAE =2
3}t Bukhansan National Park Dobong office, 2013). t}
ThA B QATAAE olRARY o] d MUEZS AAlak]
BT OlFAR o) $3AR] SLAMEA WS B
s Slat 7 ZARE ATsA S

AAE P FA =S st vIshaL, s 9
Sao] upe E5e 2T} NnY FE UNS
AT Qo] SAIAEAle] B Boels XA A
oS- atA o7 o] &E 3 Qlom(Yoon et al., 1981; Bae
et al, 2003), 31 W W AL AAE] Fiek A wy
e U A HHACR AGET g ALAE]
th(Bae et al., 2005; Bonada et al., 2006; Morse et al.,
2007). BetARA B AAY R RARTEC Bt
AtEes A SHb=dsd W $-o]%H(Bae and Yoo,
1993; Bae, 1997) 2 AEA 1} 2= (Park et al., 1993)
Ao & AMA BE A =E A | Thal AukA el 2AF
7h iR, Wl S BUIBUAN A
SR AR EYro] AR Qe Agolul, $3AZ
of AAsh= A4 o O"l"—l'if‘ Eofl st x*—gli?l ZA}
% AP ool gt

A= SFolFAN A9 AR A EAE A
A2 T Aol A 7S 5 B 52

;0‘1

U



3t A olFAR ol AXMA dFFATsE LA

A 83

A

olFARYOR Qlat FANEA Bl W At B B
24510l 19 W2 ANY hPRASFEY W
sfofsta BA 9 Belo] BRI 7| ZARE BEHIA

Sasecs.
Mz H gy
EIVNP]

ZARAZ]E 201249 119578 20134 89714 AEE=
% 38) ANSIEON, HRAE $FAT ) A o]§
AT ) AL 9] ol W9 B9 1 Bl HgHl
SAOPA WAho] 1 £ AOE ibE 8o %

AFE A Bt

122AF ;20129 119 272
22k2AF 1 20139 49 169
32kzA} ;20139 89 18

2. ZAHEH

AR A7) A Aol IR S5AE
Aho & 277k 17] A& (Control, St. 1), 01377+ 27) A4
(Translocation, St. 2~3), 31577t 17} A& (Downstream, St.
4y& ARS8, 7t 2A197E W GPS(WGS)E thaa}
ZtH(Figure 1).

Bukhansan National Park
Yangju-si

Ta
Uldae-n \’“‘(g\._,}

n

37742
e
: Gyohyeon-11

—_——

0 100 200 300m  126°s§ 126°59 126°59°
1 1 1

Figure 1. Map of the study sites in Songchu valley region
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Table 1. Physical factors of the each sit surveyed in the Songchu valley

Sites Stream Water Cu'rrent Bottom structure
Width (m) depth (cm) velocity (%) *B:C:P:G:S
CS St. 1 6~9 8~35 0.0~1.0 B:C:P:G:S=4:2:2:1:1
TS St. 2 8~13 13~30 0.0~0.8 B:C:P:G:S=2:3:3:1:1
St. 3 9~12 12~28 0.0~1.0 B:C:P:G:S=4:2:2:1:1
DS St. 4 15~19 13~23 0.0~1.0 B:C:P:G:S=1:1:2:2:4

CS: Control site, TS: Translocation site, DS: Downstream site

* B: Boulder >256mm, C: Cobble 64~256mm, P: Pebble 16~64mm, G: Gravel 2~16mm, S: Sand <2mm
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Figure 2. Mean value (£SD) of species number of benthic
macroinvertebrates at the study sites in the Songchu
valley(CS: Control site, TS: Translocation site,
DS: Downstream site)
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Figure 3. Mean value (£SD) of individual number of benthic
macroinvertebrates at the study sites in the Songchu
valley(CS: Control site, TS: Translocation site,
DS: Downstream site)
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Table 2. ETP-ratio of mean species and individuals in each site of Songchu valley

Ist. 2nd 3rd Mean
Sites
Sp In Sp In Sp In Sp In

CS St.1 66.67 66.10 73.68 68.42 62.50 64.29 67.60(x5.66)  66.30(+2.06)

St.2 69.23 67.47 70.00 26.70 63.64 39.36 67.60(x£3.49) 44.50(£20.88)
TS

St.3 58.82 62.19 66.67 28.99 56.25 42.64 60.60(£5.43)  44.60(£16.69)
DS St.4 42.86 84.24 63.64 23.06 76.19 34.58 60.90(£16.81) 47.30(£32.47)

CS: Control site, TS: Translocation site, DS: Downstream site Sp: No. of Species, Id: No. of Individuals
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oh S EA = 2ol A FHat 0.52(£0.16), o5t
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A= 2ol A Ht 1.95(20.44), o=k
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& 3% 49d w) 59 BE SyTas Pan
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o7 A BEAEoH, o]F 7t A= ZHt et 0.66
(£0.05), 0.62(+0.07), shF7ro A= Ht 0.51(x0.12) 2
FA o2 Bt RESFASS Btk FREASE O
Zg7bol| A Bt 2.25(30.85)% FA| = lom, o]t
A= 247} Bt 2.28(20.64)1} 2.76(+0.13), d}F-7ko] 4]
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4 shRt7te] B]sted *OW—. og A d EAER
Qg 3}8HA Ti= EE]AQl AA A agke] ko] A7 ufjE
ol Aoz et o3 7&4 Skl - v e d

oA SQAEE 878 Zo] Z7}el nElo| 9—]'3P(Hu

et al., 2005; Qu et al., 2007) 3Fo] =A| 243 Ax2
srekEL,

4) 7ls= 24

SR AN AR E] HA 5T D A4S

Table 3. Dominant, sub-dominant species, and community indices at the each site in the Songchu valley

Sites Dominant species Subdominant species DI H' E RI
CS Stl Chironomidae spp. Nemoura KUb 0.52(£0.16) 1.95(=0.44) 0.81(£0.04) 2.25(£0.85)
St.2 Chironomidae spp. Nemoura KUb 0.64(£0.06)  1.75(20.06) 0.66(£0.05) 2.28(£0.64)
B St.3 Chironomidae spp. Simulium sp. 0.64(£0.14) 1.76(=0.02)  0.62(%0.07) 2.76(£0.13)
DS St4 Chironomidae spp. Cheumatopsyche brevilineata  0.76(x0.07)  1.37(20.37)  0.51(£0.12)  2.40(=0.81)

CS: Control site, TS: Translocation site, DS: Downstream siteDI: Dominance index, H': Diversity Index, E: Evenness Index,

RI: Richness Index
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Figure 4. Composition of functional feeding groups(FFGs)
of benthic macroinvertebrates at the study sites in
the Songchu valley(CS: Control site, TS: Translocation
site, DS: Downstream site)
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Figure 5. Composition of habitat oriented groups(HOGs)
of benthic macroinvertebrates at the study in the
Songchu valley(CS: Control site, TS: Translocation
site, DS: Downstream site)

sprawlers &) H]-&-2 743111, burrowers®} clingers®] H]E&:
o] F7Fsh= Ao® FAESIT URbAQl sh T} Al
SRz das 2ol AEO| whedt s} 3 A
Y71 L df71=A 9 ol F2 = H(Allan, 1995;
Bea et al., 2003), oA StHR= A4E A4S
burrowers 2] H|-&0] £7}8l= Aow &4HA thYoon et
al, 1992). $3A29] ZAAT} 522 Z4E clingers®}
burrowers 9| H|&o| S}k Ao g2 EAEGE=T, o=
o]Ft7te] AlF7loA FE = LTI EE(RES),
SAE2g 7)ol Aoz Wi 2 vRlskR4aol, &
S, Z2uts 5 HATE A UE] izl
oh ZuatRel 42 WARSZE 9 £ A =3
L I LELR R C BT
Ao| BeFa| 2|1 9Tt B 4= 9low(Shin ef al., 2008),
2T QA SRR 24% 279 Aol7} Uehie
Ao g getEch

5) AFPYEX|(KS) 24

& 2R e 29 3 AEA A e Brist
7] S1all Ao uhg 2ARREE oY EAHKSDE
HA43th(Table 4). 7F&7Q1 11€9] KSIA = izt
Lol 0.74, o]F3kol M= 242} 0459k 1.01, ShF+-712
0528 ZAEgon], 549 499 27712 0.65, ofF
TREE Z47F 1473} 169, SHF77k 32308 EAE 9.
AEHRl 8E2 iRzt 0.86, olFgkollA bzt
2.103} 2.46, ShF7- 29302 A H I AHof wE
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Table 4. KSI index according to the season at the study in the Songchu valley

Sites Fall(1st) Spring(2nd) Summer(3rd) Mean
KSI Class KSI Class KSI Class KSI Class
CS St.1 0.74 A 0.65 A 0.86 A 0.75(0.10) A
St.2 0.45 A 1.47 B 2.10 B 1.34(%0.83) B
s St.3 1.01 B 1.69 B 2.46 C 1.72(£0.73) B
DS St.4 0.52 A 3.23 C 2.93 C 2.22(+1.48) B

CS: Control site, TS: Translocation site, DS: Downstream site

A class: 0.0~<1.0, B class: 1.0~<2.4 C class: 2.4~<3.6, D class: 3.6~<5.0

ZAREZHE KSIAS 312 3
g AT, olFF7 A 4 7} 1.34(0.83), 1.72(0.73)2]

B, bAoA 2.22(+1.48)9] Bedo R w453l
o} zgbol] v Oh—? E T?Lﬂoi A= KSI
A7t wolAle A0R FAEgoH, 5] $5A5 W
A wgho] S7t8 }~ 4905} 8810] 0|77 % ST
L] KSIAjpof] Bl w2 FoF= PlAle o= deE:

ot 27l A 0.75(x0.10)

lm

6) RALE 24

FAE A=A A3 2709 Dm(t R, ol
SHRh o R FREo] HAEItKFigure 6). 294 ‘H«l
oJ3F W wato] HLo T2 L7K(St. 1) Group-AR HA %
o, FARE shttx W E=e4 ey, 29U £,
7} wEho] Z7keks o] 27Kt 2, 3)3} RIS 4)
2 Group-B2 EAEtt tjz27toA= AedEa 3
ZE 5o WHSTE & S50] Ui Sdskian,

Bray-Curtis Cluster Analysis(Single Link)
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Figure 6. Cluster analysis based on benthic macroinvertebrates
assemblages collected at the four sampling sites in
the Songchu valley
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SRR AT EASHIS) BAolM 2R et
AK(Shin et al, 2008) 2.2 3=+ 4= AYE-X|~(KSI) 9] ﬁl}ﬁ}
E AR PE mole Aew BAE

o 6 rio i

7) PCA £XM

B Axlo] A5k
= Alefet 23F
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Figure 7. First two axes in principal components analysis of
the four sampling sites in Songchu valley by PCA
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Table 5. Correlations coefficient analysis for each item according to the sites
Factors Sp In DI H' RI KSI EPT
Correlation Coefficient(r) 0.335 0.458 0.652* -0.583* 0.179 0.579* -0.565
*p-value 0.288 0.135 0.022 0.047 0.579 0.049 0.056

*P<0.05 in the Correlation Analysis; Sp: No. of Species, Id: No. of Individuals, DI: Index of Dominance, H" Index of
Diversity, RI: Index of Richness, KSI: Index of KSI, EPT-Ratio: Proportion of EPT-group Specices

o, WEAE = KUa, YR = KUb, Ep-R7 ey
5 AtHo st & F500 $Hstel FdI
0111 O ZTZH(S. 2, 3)T} BHRETIH(SE. 4)Q F- Lo
A AU, RS R, Il ie, §YEdEY
S ugEelrt We FE0) Sk Aow BAE
UHHOZ fele] AABE S AFAY AA, 3
AN QIS SR sk MG U HA
ol GoelTo S AAEAE A A =
= 7hgA 9 9geS vxE= Aoz AdE A ri(Prat and
Ward, 1994; Shin et al., 2006; Choi et al., 2008). 5=t
YGA| SRR A4E TR 7} s R, 217k 7o
HE w3 Y 2R/ A o] SISt AR, 1
Ul o} 28 FEo] SHslel HHBL U A
o2 JHEh

ol

8) Az

W AR eAEF T 2 A, SRE
Ay, A, SHEASG, KSIA|4, EPT-Hl&2
o 09adv} gk fETI) ARE VEoR ANS
Zste] SRR 445 0QUEY Sbt 4 FuEn
ofufat AHE S ZHaTlE Thelaly] gisl A A
(Pearson correlation analysis)& AA| 5} OE‘Ill(Table 5). ZA}
7k BAgkE 2= DIoF KSI= oFo] AL

2 BA goon L &9 AuAS 7=

A}, wehd $RATL SRR B0 SHEL 27}
3, TFes A, KSIAG= 718 A A E A9 A
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SFAZ olF=HSt 2, 3)ofl Ag7E Ehs e, v
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