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Effects of small dam in a stream on benthic macro-invertebrate community
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Abstract

To determine the effects of small dam on benthic macro—invertebrate community, benthic macro—invertebrates were
surveyed with both quantitative and qualitative collecting methods from 4 sites at a terraced interval (3.02 small dams
per 100 m) and from 5 sites at a non—terraced interval (0.96 small dams per 100 m) in upper reach of Dorim stream, Seoul.
The average water flow rate was higher at the non—terraced interval (0.149 m/s) than at the terraced interval (0.043 m/s).
Diptera, which prefer slow water flow or lentic habitats, appeared more abundantly in the terraced interval (78.3%) than
in the non—terraced interval (32.0%)(p<.05). Ephemeroptera, which prefer fast water flow or lotic habitats, appeared more
abundantly in the non—terraced interval (14.1%) than in the terraced interval (4.5%)(p=.203). There was a difference in
species distribution of Trichoptera in terraced and non—terraced intervals depending on preferred environment. In the
terraced interval, the occupancy ratio of gathering—collector was 1.8 times higher than in the non—terraced interval (p<.05).
In contrast, filtering—collector appeared to be about 4.4 times higher rate in the terraced interval (p=.124). The evenness
indexes (J* ) were found to be 0.41 and 0.77, respectively in terraced area and non—terraced intervals. KSI, evaluating
biological water quality, showed an average of 4.0 and 2.4 respectively in terraced and non—terraced intervals. EPT/C
index, indicating the balance of the community, showed an average of 0.1 and 0.7 respectively in terraced and non—terraced
intervals. It suggests that we should make small dams in order to maintain biodiversity of benthic macro—invertebrates.
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T T 5k HA, 2990 FHE P2ANTNS 2k =R $u3 gL dHor HuHo] §1He]
Jato] A 5122 715t Ark(Kang and Lee, 2006) Yol Z7ke] ol st o, 43RS ol-gsto]

BEANTLE 247 98 wHo] Jgolx Bystn  Euolg § RHol: e B o] B-go] Fert
ole] thdt Tk AL AR AR AR oR ANk WHEED] Ao vepdot dabEo] ojs) Agka 213
HAEARAFA] A A8F A ARHYIKil ec o] FISA Uehhis okt A 40kdARE A2ista
al,, 1998), T 2 A, Fohkde] HstE RUE st 7 TATER 9 AEA] IVl A 4 B A(site 1-4)9F AT
A3 1 ARE TelslalonlLee @ al, 1987), PR A4 A A19o] A UehbA g 44nie $Han

37+ 715 AHnS-E Qg WA BEAATT 24
Hroto] AAEcH(Kang and Lee, 2006). E5F A-EA 457t
o] AHA e Aol Y UrH(Lee et al., 2004). o]t
Zol e A = AAERE 24 HWete] AXE F AlPS
HHARE Abo] AAE L o] 2] o] AEH 07 HUERE
ofof 24 T= Telo] Gt AFE ¢ it e AEAAE
2ol Higk &3 HFol fle At “}7‘}7}745 °‘3°]
FE O] 2B 240] A HPF
ojH gt FaFS w|F=Ao Het AF E3H U]gl} "a”‘éoldr.
olof| FAYHA L] FHE 9Jote] ARl AAgt £ H7}t
X dgFEF5E FHol v FFS ]lst
sl AAY P FHFTES A oE 5 F9
%—EF Z‘—/FQ} 7H1ﬂ—r—4 X T :'171‘3515’\—94 zfo]7} F-Sistod]

/\}%Q_TL S{,IE]-(Klm et al., 2012 Yoon et al., 1992; Hynes,
1963, 5t Ve o5 AT AKIo] gold, HAA Nl
SR A& tiRishs 7P F38 ERT o= JIFET
QAeH(Kim et al., 2012: Wilhm, 1972). 1202 44 BT
4252 Fe ARe] AAe Hol w7k 7¥g SHs) wol
= 7 e AEHH AAAEE & 4 Qlth
& S Al S S 499l 23
/‘“Eﬂﬁﬂﬂ QPds] WAkl TEet AAE AMelslo] Ho| gats
el sl ok A %w 12 cgusl e B
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Table 1. Grain size distribution (%) on stream bed.

HIAGA] L7ko| A 5 FAa(site 5-9)& RAFSHFATHFig. 1.
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Fig. 1. Map of the Dorim stream that shows location of surveyed
sites (St means site).
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F+= Kim et al. (2013)= 7]
Fo2 5t A 259 FA2 Won et al. (2005), st
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T+ B2 FATEATE AESI ATt Margalef, 1958;
Jeong et al., 2005). 4752 B4 dj= Won et al.
(2005)9] 712 AHEsHITE. E3 A& & B7tE

a8l KSI(Won et al., 200602t 8 °] #3345 Ut
EPT/C A|4=[ratio of EPTGEIEAo]-Zrdl-d &) to
2012)& st

Chironomidae](Kim et al.,

225 SH =M

ZAAE Foto]l =359 A=E SPSS(Statistical Package
for Social Sciences) V20(IBM Corp, US)2 At-g5}o] At
Al FZbGite 1~4)T v A2 FZHGite 5~9) Abolell -9

a)ek 2po]7h A=A t-testE AAISHIAT
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EA = Yati o] A4, Yateel re b
A Aole] Al o el kolE ZAT A, sic
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shdo] Aol AFste AA 2o] %S wuwgt Al
1 A site 1~47F 5.96, site 5~97F 0.458 eGSO
M (p<.001), site 5~9KT} site 1~4014] 13.248) =& Ao
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A4 GIRAREE AAAE AU
ZQ3%H @Qlor f4
(Lee, 2013; Ward, 1992; Edington, 1968)
AGA F7He B 0.043 m/s, HADA T2
0.149 m/s22, 0.106 m/s9] ztolE H A (Fig. 2).
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Fig. 2. The water flow rate at each sites.

3.3 AAMA S M2ESAL
TR 9 Aol EAT AAAE Ui
Z 48 67F 135 267} 334 37%0] o|2tt.
AASER 17} 62 183} 254 28%(75.7%), 4
32 47} 44 5%(13.5%), S5 =F 27 35 33 3
3%508.1%), 93s=5 17 15 17 15 12QTn)e
, AA BERd T FSAEZSHIE 15.7%2 7
2Rk Zo= Ueyt aA2Ee 5
StRAolE 7t 125 15%(53.6%), S &
43t 54 5%(17.9%), ol s 33t 3% 3%(10.7%), A+
= 23 3% 3%(10.7%), A=A, A4S 47 139 1%
12(3.6%) =02 Zdstar). staol- AL a-dr e
(EPT-group)©| 75%, =}2]&2-& tslA 85.7%= 7‘(]—1]6]—01

AAFEE

A~

o5 BRZol 444 HITAFEE TR A< g
5 A oleie RS BRas T4 o



urs] - 0| 42Y- W40k el B2 255

st20] alukEel oRafolaby 8k 2= 910w Bae et al.(2003),
Shin et al.(2006)9] 2ot FARE 25 Hoh

SHH A A M AR FaoA HFAHE AT
Surber sampling 43], & 9% 4)of 2lste] AHH ZV"VB]
W FHFTEY T MAs EFL 41470A= A5
= 32870A1(79.2%), ¥ =% 687hA(16.4%), AAE
T 177hA(4.1%), BEs=8 VIA0.2%)9] 2= ‘/}Ejr
St SAZEY JiAS dEFL 328704 = otelE 251
MA(76.5%), stFAols 450A(13.7%), G5 3704
(7.0%), A5 THAQ2.1%), Frai=at x| 2+t
17§41(0.3%) 9] =2 & UEpytth
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ShFAol 5 (Ephemeroptera) @] B+t 74> Hl&o] AE4]
T A LA 2 2E 4.5%} 14.1%= Vet
(p=-203)(Fig. 3). ol= HIAIHA F3Folle g +3o] &
S vl AGA] FtelME 2ot fE 7k 2ot EJ
S50] AGEAY GAlE= o] 2T AT ol

FRE7) 2oto] vl §58 Hes shedole] &
Hlgo] tha A2 Zo=m webeth(Shim, 2011).

d e = (Trichoptera) o] 73 AlFA f1tolA= S8
Mot Huujge ezt HARA] oAM= EYE
et wutEd e, 29 = KUb7t 2d3t. s2d7ie
Tajel g Eo] 19l AY B & L
219& AZot= Fold, Edefjel AnfEd L, 29
g KUbte #4492 A3st= £o2(Kim et al, 2013
Won et al., 2005) 2|l mzt Ed dedi=o F &
2o 1}017} AS AT 4 ot

2] 5(Diptera) 9] B+ WA vHlE&-2 ATA] £t H]
A Fr A ZHZE 78.3%9} 32.0%2 HIATEHA F1t]
H|5|| AA] F7bo| A =2 HEE EdsHAtHp05) (Fig.
3). o]E& site 1~40] AlDA] 2Foz Qs A4 F= §
o] 7 23o] JAE H4gE Aosts B T
ZtL 7 (Chironomus sp. )¢t 527|729 WA47F Bl
2 go] a7l el Zog e ok (Shim, 2011).
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Fig. 3. The percentage of individuals number of Diptera (%) and
Ephemeroptera (%) at each surveyed sites.
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SO A2 E {4 YEht= AAA thE 7455
E9o] JA7) 59 2ol HAA thPFHF5=9] A48
7 2 HolzP o] EAS HHYst= otk (Bae et al., 2003;
Williams and Feltmate, 19929; Ward, 1992; Cummins,

1974). GA15Ee vlole] I YA S8 Edle
a0z 60 45T R R Shin, 201D),
CH0 0 g dgeR A0Y AFEAEELS 44

715 EEEFFG) B2 dSE AR 23, i shdolA=
4719) A7) 5ol hepdthFig. 4). 7t 2t A40] 44
71529 AdEE AASE ”ﬂ‘_r"’gﬂ—e-— FUHE= 7
(Gathering—Collector, GC)7} 50% ©]449] =2 HES 2t
25t itk ZF AR & S REHlES A
A1 GCO| E@H]&o] HIA A F3he] el Aga] 3t
Al oF 1.8 =A| Uebtth(p.05). ol &
of A49 & fr&o] =7 Fibo] 2AEI {r]E0] IR
soll & Ho] wef fU1E B FEARFE FYHUE F
2]o] Holglo] FHANAH GCO & 47t thg A3l Hlsf H]
w3 =4 vehd Aolet webEtH(Shim, 2011).

ole} Htdj2 A= T (Filtering—Collector, FC)&=
AA] 7ol vlef HIATGA] FL7bol| A oF 4.4H19] =2 H]
&2 Uehdthp=.124). FCE §49 284 EAS ol¢
st frles 2He Prali(Ro and Chun, 2004), FC
of EAY F EEEHFY B¢ L K52 A4l &
H3E Jad AAtz 22 =34 "]’Tﬂ'xla Aol A& A
om, I H9 gl ASI=S AA =59 vlAlRE 4=
A 71848 AejdHEy(Wallace et al., 1977), §%0]
FAY FAT A Hold A4 FFel & Aok A =

chShim, 2011). wHebA] AT AL B Qs §
ol sl FC9l Felo] gl A02 BoAd

ATolME AA71swol Bl osf 22t & Sla<
EO%TEP ol H= QIet §59] ®igte] 7|Qlst= Aol
g & oo dfrdor ARME FC7F geol
oje} #2 AN FIUFEIE T & e U2
e 71e 7]l GCO HlEgS 77l Aol At

A AAE AHE BE AT B¢ GCY Edo] $7t
sto] AR dAHerE Frrddel S Bt

The composition of F.F.G. of aquatic
invertebrates (%)

site 1 site 2 site 3 site 4 site 5 site 6 site 7 site 8 site 9
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Meon-terraced Interval |

Fig. 4. The composition of functional feeding groups of aquatic
invertebrates at each surveyed sites.
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o] "R VeRFE o, site 6(0.90)0] H&o =4 A 5F
o2 I site 9(2.34)7F ¥35 9] =4 B 54, site
52478} site 7(2.48)0] HE9ol =4 C 5Fo7 25
Fom site 1~42} site 80] KSI 3.90 o]Ate] EaFo] 42
D 5322 SRIEHFig. 6). AlGA 03} HA DG4
TFRbollA 2] KSI A|p= 242 4.0} 2,48 UrERstth

o AR TN Ao Tl g0l LA Afo] 7}
AJske Mg Fol ARRE FUH o@AEE0l Aol H
Arlo] £HEE 7HAIXl AR W™ (Han, 2003),
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Fig. 6. Water quality assessment by KSI (Korean Saprobic Index)
at each surveyed sites.
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EPT EF (37401 Ephemeroptera, 71’Eﬂ1£ Plecoptera,
g=dl5 Trichoptera) 7] et g2 Hols A
Ewol, w2 2 aH(Chironomidae)= 2%301] ot
WOl Bt e aotol AT AR Aol AN
2750 =S HoE 4 e EPT/C A=(Kim et al.,
2012; Plafkin et al., 1989)5 7+ AE 2 XAKRH A3, H]
At FGite 69 ¢ ZAut-{7E 2@SHA )l
AGA] AT b o 2 A verdTh(Fig. 7). AlgA
T HAIGA] 7oA EPT/CO] B3k 7+ 0.1
0.72 ZAF= I

EPT/C A7} A4 F3E BlA G 3 oA =7
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Fig. 7. Ratio of EPT to Chironomidae abundance at each surveyed
sites (E: Ephemeroptera; P: Plecoptera; T: Trichoptera).
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