FRAIGIEECIZA] 22: 99-120 (2023)

o

T AT MY (HRHESEM

Benthic Macroinvertebrates Fauna of Mt. Gwangdeok

PARK, Jung-Ho - Sang-Hun LEE - Jin-Su BYEON
K-ECO Co., Ltd

ABSTRACT

Benthic macroinvertebrates fauna was investigated at Mt. Gwangdeok, Cheonan, Korea, from
August to October, 2023. 6 sites located around Mt. Gwangdeok were selected for quantitative
sampling (D-frame net: 30x30cm, mesh size: 1mm) of benthic macroinvertebrates. As a result, total
58 species, 29 families, 11 orders, four classes in three phyla occurred. Insecta was 52 species
composed of 19 species in Ephemeroptera, six species in Odonata, four species in Plecoptera, one
species in Megaloptera, one species in Coleoptera, eight species in Diptera and 13 species in
Trichoptera. Non-insecta was six species composed of three species in Mollusca, two species in
Annelida, one species in Malacostraca. The dominant species and the subdominant species based on
individual abundance were Epeorus nipponicus and Epeorus pellucidus with 19.7% and 13.3% of
dominance respectively.

McNaughton’s dominanace index, Shannon-Weaver’s diversity index, Margalef’s spesies richness
index and Pileou’s evenness index, total ecological score of benthic macroinvertebrate community
(TESB) and average ecological score of benthic macroinvertebrate community (AESB) showed the
range of 0.36~0.64, 1.76~2.57, 1.98~3.36, 0.73~0.84, 53.5~83.0 and 3.96~4.28 respectively.

Key words : Benthic macroinvertebrates, Mt. Gwangdeok
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Fig. 1. Map showing the sampling sites at Mt. Gwangdeok, Cheonan, Korea.
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2. TAIXIHE
= AT AR A 2AHF S, 2020004 FBE 2ARAE R FL FaE A sk A
35} CH(Table 1).

3. AR

7 AMER oE, 3F, &, FHANYCR 2AF S 5L, Surber net(30x30cm, mesh 0.5mm),
D-frame dip net(30x30cm, mesh 0.5mm) 5= AH&-3te] A 132 F 3719 WG 2ALE B3l A
A dBFEFEsES AT Ak AE AEs A8l ol @7elA Ethyl alcohol 95%
o nAsx, Az utsle] YEA RS Fehdl T Ethyl alcohol 80%0l HE3TY.

4. 38
£(1988, 1995), ¥ 5(2005), HH(2010), & 5(2013), A S5(2013), & S(2013)9] &&

[e]
=
MZFFE I3 Wiederholm(1983)¢] £31S o]§-sto] Zut7-72o] 2F-FH, v, 53

= >~
o T
FollA Ak 8 9 S V1EA 02 Sl FAEA AR2A 9 1 HoKEA R - =
Hed2hehd, 2021)9 ERAAE Wittt

FFNH A5E o]gdlo] $HF, McNaughton(1967)2] -3 =4 4*(Dominance index; DI),
Margalef(1958)2] &4 =X]4(Richness index; R), Shannon-Weaver(1949)2] ThF=X]4(Diversity index;
H "), Pielou(1975)] 5 5=A4(Evenness index; J)& AH=3I3At)

Table 1. Global positioning system(GPS) coordinates and information of sampling sites

Sampling site Stream name GPS coordinates Address
St 1 723 3 36°66'52.72'N 127°0228.15"E T HE MM FaT F9w FYe 221-53
St. 2 B 3l 36°67'33.92"N 127°03'03.67"E FHEE A TET YW FYE 7103
St. 3 = 36°67'19.05"N 127°05'18.16"E FTHEE AGA T FYH FYe 756
St. 4 EARAAF 36°68'11.67"N 127°06'45.75"E FHHEE HMA e YW FY 772

St. 5 A A=A 36°67'29.70"N 127°07'19.80"E SAGE A T Y™ A4 444

St. 6 BAY 36°68'70.25"N 127°07'90.25"E SHAGE A T Y EAE 185
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1) REEX|Z(Dominance Index : DI)
7ol Wyt eld 5 B AV YepRRE, ofi - Fe] FRA 7= A
£ stEdvhd o] Wsle e ME A REA o] 8d F the oM mEHE A4
slod
A

ol
| =3
7t ZARAAEE NG A& oste] SHES AE619 THMcNaughton, 1967).

N, +N,
DI = —%
DI : FRE A5, N @ FWAE, MM Al L 2 5352 A

2) CHYI=X|2=(Biodiversity Index : H')
Margalef(1968)2] 7 X.o] E(information theory)ol] 2]} %% Shannon-Weaver function(Pielou,
1966)7} W& g F2lo what AhEsd

s N
H = —2plogw, =
i=1 i

H O, S AA S, N, - g fA 39 A, £ iAo JiAS vE

3) #EEX|£(Evenness Index : J)
Piclou(1975)°] whe} o] &4<1 Atk zol thet AATFES] A2 A&t

: 5% H' : Shannon-Weaver A<, S : & &£

4) Z2-X|£(Richness Index : R)
Margalef(1958)°l] Wt &9 F 7HAlF 2 S5 o]&ste] A=t

CERE S A E N E A

5) FAIS CERHEEE Mo
) A dPdFHFFE FAYEH(Total ecological score of benthic macroinvertebrate
community, TESB)
Kong et al. (2018)°] w2} TESBE 4H&3}51 thTable 2).
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Table 2. Classification scheme of the revised ESB and the recommendation of area control according to the
environmental status and the water qualith standard (Kong et a/, 2018)

ESB Ecological description and area control recommendation
Class Environmental Spocics Water
status TESB  AESB : . Area control
richness quality
A Very good =95 =37 Very high Ia Priority protection
B Good =70 >3.1 High Ib Protection
C Moderate =30 =26 Moderate I Monitoring
D Bad >13 >2.1 Low il Restoration
E Very bad >13 2.1 Very low IV-VI Priority restoration

* 90 percentile level.

TESB = Y, @,

i=1
TESB : AN BRAREE 2ANES, 5 & B

Q ¢ % O BAA AL (=1, 2, 3, 4, 5)

‘,:

) AAAY dFFHF5E HT A S(Average ecological score of benthic macroinvertebrate
community, AESB)
Kong et al. 2018)°] whe} & A FAYEFS] 44 Mo HdS TSI th(Table 2).

Q; il WE A A (=1, 2, 3,4, 5)
o o DE

1. ZARIES| 2B HE] T
SRACR RIS JAU L BN 0D T AR HE 2w )

27
7} AATHFig. 2). 13} ZAF Al F74A] QZol|A HE Fo] W Fo|

Flelle 247 =29t 573

ok 2R St 1) Xd_il AR F F20] 7P Bk, e FE oy sukE Sol o
BRSO AA)sta ATHTable 3). B3t AA(St 2)9] FHetole =27 9x]eta, et w7}
w24 Fol At o] FE 9 ATl vl 'S gk kol 8 Yol & A
o7 o et FHu A 3)9] At FAAE 2 ANen, 53] nheatrA e AlA
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Table 3. Number of benthic macroinvertebrate taxa from Mt. Gwangdeok

Phylum Class Order Family Species
Neooligochaeta 1 1
Annelida Clitellata
Arhynchobdellida 1 1
Mollusca Gastropoda Sorbeoconcha 1 3
Malacostraca Amphipoda 1 1
Ephemeroptera 5 19
Odonata 3 6
Plecoptera 4 4
Arthropoda
Insecta Megaloptera 1 1
Coleoptera 1 1
Diptera 4 8
Trichoptera 7 13
Total 29 58
o Q3R Slo] YFAYRD S FALR Wikl ¥l B BT, FAL 55
AR A AFAF(SE 4] HAtl= h FRtollE RIZbEo] 4 siloy, dutaos &
908 YAl 2R TG AN AR AEGL § G AL S, S99 T
7hEo] QT ZAIZ] F9 AT Kol A g AR AHBA E B2 AL SO o
sol B4 wao] Uit Ugith A 3 Hekfol sl R A 69 Aol
sk &4400] Ik B A4t vlamste] S Fuel o] BE gt £9E7t b %
stopl, 3R 4% B SO AW WL ASHL 9&E AL 5 A
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St.3(Upstream) St.3(Downstream)

Fig. 2. Upstream and downstream photographs of 6 sites at Mt. Gwangdeok.
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St.6(Upstream) St.6(Downstream)

Fig. 2. Continued.
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ATt A EHS T STSHA] skon, gt
7(Semisulcospira forticosta), EHF"kel(Drunella aculea), 2127} =2 (Pteronarcys sachalina), 3+=7}
Sl (Kamimuria coreana) & 5%°] Zd3At}. Tout= %O]EH’E} AEAL L JE7](Semisulco-
spira coreana), T-5V&7|(Semisulcospira forticosta), B3Ikl (Drunella aculea), 158 73A2](Davi-
dius lunatus), i%éﬁdﬁxl—ﬂ@amelhgomphus ringens), olg| A Z\J‘Z}ﬂ(Sieboldius albardae), =S
S (Amphinemura coreana), =73 =& (Kamimuria coreana) ‘s 8%°] & &3} thAppendix 1). %
o] BRTH e ROl 195(32.8%), SRS 13F(22.4%), T 5 8E(13.8%), A E 6%
(10.3%), 7c}1£a1£ 4%(6.9%), AR E 2 "y B2 5 747} 13(1.7%) o2 ZANE D, B
FHE ATET 33(5.2%), FITET 25(34%), AATETY A 152.6%) o= gQly]
ATHFig. 3).

7zt BRad A E el 2 217370 41(48.9%), EEelE 1,1197041(25.2%), 2] 336714
(7.6%), A= 19270 41(4.3%), el 13070 4](2.9%), WA 2 1670 4(0.4%), =73 E e = 87}
A02%)¢] wo= AL, HEFFHE AATEE B 31670A(7.1%), AAFET 138714
(3.1%), FHAEEE 1270A)(0.3%) =22 gel=] A thFig. 4).

2=

E 293} 585 444070 A| 7} A EES= Ao 2 3Rl
T AfEe 7d“'/}—ﬂ(‘S‘emlsulcosplm coreana), T+EHE

3. 2HE o FAAS
B ZAA] AA AHE odt dA6ka 4 5S S KA Skl (Epeorus nipponicus, 19.4%) 18] 3L

=
o FE RAlaTAo
(St 1), BT shFido
B} tHTable 4).

(Epeorus pellucidus, 13.1%)2) A 2.2 I Qc) Az Aurw ¢
(St. 2, St. 3, St. 4), FFEL=A (St 5), FAFFEISL 6) Tol A ¢4

— =

Trichoptera, 22.4%

Diptera, 13.8%

Coleoptera, 1.7%

Megaloptera, 1.7% !
R | Mollusca, 5.2%

Others
10.3%

Plecoptera, 10.3%

Annelida, 3.4%

od ta, 6.9%
onata, Malacostraca, 1.7%

Ephemeroptera, 32.8%

Fig. 3. Proportion of species as benthic macroinvertebrates of Mt. Gwangdeok.
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Diptera, 7.6%
Coleoptera, 0.2% Trichoptera, 25.2%

Megaloptera, 0.4%

Plecoptera, 2.9%

Odonata, 4.3%

Others
10.5%

Malacostraca, 7.1%

Ephemeroptera, 48.9%

Fig. 4. Proportion of individuals as benthic macroinvertebrates of Mt. Gwangdeok.
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Table 4. Dominant species of benthic macroinvertebrates at each sampling sites

Site Dominance 1" dominant species (%) 2™ Dominant species (%)
St. 1 Gammarus sp. 404 Epeorus nipponicus 212
St. 2 Epeorus nipponicus 224 Hydropsyche orientalis 194
St. 3 Epeorus nipponicus 32.7 Hydropsyche kozhantschikovi 225
St. 4 Epeorus nipponicus 225 Epeorus pellucidus 20.2
St. 5 Hydropsyche orientalis 14.8 Davidius lunatus 11.1
St. 6 Epeorus pellucidus 40.3 Hydropsyche kozhantschikovi 16.9
Total Epeorus nipponicus 19.4 Epeorus pellucidus 13.1
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Table 5. Biotic indices at the sampling sites

Biotie index Site g1 St 2 st 3 St. 4 St 5 St 6
Dominance index (DI) 0.64 0.45 0.55 0.46 0.38 0.55
Species diversity index (H') 1.76 243 211 228 257 201
Species richness index (RI) 1.98 3.23 244 291 3.36 223
Evenness index (J') 0.73 0.83 0.78 0.78 0.84 0.77

Table 6. Biotic indices at the sampling sites (mean=S.D)

Site

Biotic index St.1 St2 st3  st4 S5 St6 Average
TESB biological grading evaluation 56.5 82.5 63.5 71.0 83.0 535 69.3 £ 19.5
(A-D) C B C B B C c
AESB biological grading evaluation 428 421 423 404 397 396 41l £ 019
(A-D) A A A A A A A

=
B 2R e BA ZAE 5, 2021018 48 67 16% 527} 91%0] 2A1E v glow), &
ATOINE £ 3% 47 115 207} s8F0] AAEFeE Aog SR HA 2A1s v meld]
B 24} A 28 E4E Avdos oy, ok 24 A7l 9 9 g4} 5o g 84
Wal 5o AololN Wy Bl AcR AL 53] A 2AWE vmete] EAvIelErpo-

bdella lineata), ZA|3F"k°|(Heptagenia kyotoensis), EE3H7"20l(Drunella ishivamana), 373315

{0 S

¢

Aro|(Ephemerella imanishii), =25 A 2| (Lamelligomphus  ringens), FNW 7= (Amphinemura
coreana), 3r=7F = (Kamimuria coreana), 737927012t KUa(Hexatoma KUa), ZW=F B(Chi-
ronomidae sp. B), 27 C(Chironomidae sp. C), ¥2W1F(Tanypodinae sp.), <2 Ed =
(Rhyacophila brevicephala), 2~2'¢=|(Rhyacophila retracta), ) %E=2 = (Apsilochorema sut-
shanum), 2+E&E = (Diplectrona kibuneana), 157 'S (Goera parvula) 5 % 1652 2 X
Al AqtE S8, 4282 TESASI] A A5 Apolrt b Aoz SRIHITH
A 2Akeh A7) B SR} Fof atol 7t glojA] W HlauE ofe ey, e Ay A
ZARet A = Bl Segh FE BATh BE AR A I AR 2R 1 W E3EE
HolFglon, o] e Aege] dasta, fd AA vlaa P o= o] widd 2a=
AT A 3~55 7] AR v Aolrt whot, AA 49 5= ARe & 547 A7
of e o] el 53] o B GFS e Ao A 1 9] IA AR 2 Aol E B
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Table 7. Comparison community structure Index on benthic macroinvertebrates at each sampling sites (mean
+S.D)

Dominance index (DI) Species diversity index (H') Species richness index (RI) Evenness index (I')
Site

2021 2023 2021 2023 2021 2023 2021 2023

St. 1 046 £002 0.64 £ 007 329+021 176 +038 372 +065 198+ 123 075+ 001 0.73 £ 0.05
St.2 053 +£028 045+007 316079 243 £002 440+ 031 323 £055 067 £0.18 0.83 £ 0.06
St.3 046 £ 0.17 055+ 0.02 356+ 049 211 +0.15 480+ 054 244+ 041 072 £ 0.05 0.78 £ 0.00
St. 4 051 011 046 £0.02 320 +0.64 228 +£0.00 425+ 169 291 +007 071 £0.06 0.78 £ 0.02
St. 5 0.55+008 038 +005 329+034 257017 504 +£048 33605 0.67 £ 007 0.84 £ 0.02

St. 6 043 +£001 055=+0.17 355+000 201 +035 527014 223 +028 070 £ 0.01 0.77 £ 0.12

olelgt ol B ZAX ] Unky SAEAUA = FF P EUEY S 5ol F o Fols F
(e}

E59 4 23, 3 A vlmste] dAdoz fasigl o, 1 Aol
7b 3R] skt 53] tiFEe] gro]l A Aol REWA WS 238 o, ol XA A7)
o} 74 FA T 34F W Toll mE Aol FUHATHFig. 5). 2 AMER AAF] AFEH
BE Ao dAR HA AR FFHA WY ol S7HAY £ e 2 AP ©E

40

I Past investigation(2021) B Main investigation(2023)
35

30
25
20
15

10

5t.1 5t.2 5t.3 5t.4 5t.5 5t.6

Fig. 5. Comparison of species number changes at each sampling sites.



EIES - OIAIS! - BRI / ZEA Al KM HHESNES2N 111

foi
@

Table 8. Comparison TESB, AESB at each sampling sites (mean £ S.D)

TESB AESB
Site
2021 2023 2021 2023

St. 1 86.5 + 19.1 B 56.5 + 38.9 C 403 + 0.04 A 428 + 0.20 A
St. 2 105.5 + 6.36 A 82.5 £ 247 B 3.98 + 0.08 A 421 + 0.20 A
St. 3 1150 £ 17.0 A 63.5 + 12.0 C 3.80 £ 0.24 A 4.23 £+ 0.00 A
St. 4 91.0 = 39.6 B 77.0 £ 11.3 B 390 + 0.28 A 4.04 £ 0.29 A
St. 5 1165 + 7.78 A 83.0 = 7.07 B 391 £ 022 A 3.97 £ 0.20 A
St. 6 129.5+ 12.0 A 53.5 + 3.54 C 3.80 = 0.04 A 3.96 + 0.05 A

Aolg mesw gel Ael7l A ghe § AWHCR FA PP vEhigith ok A s
Fuol A9Y 3 A 5% 2L 099 AN P AT PRV AL APk § A2 B
o 4% e@BAe] ASHoR FAUAL F5Aol Ye Ao dFEG. mep B

5 9

RRE 92
54 8 24 Fo ABE el 59 2]
2 sed

o
R
F99) u
#

e
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A(Very good)

B{Good)
C(Moderate)
D(Bad)
E(Very Bad)
st.1 St.2 St.3 st.4 st.5 5t.6
w Past investigation{2021)  wm Main investigation[2023)
5
45 Alvery good)
I
35 B(Good)
B B B B B B s
C(Moderate)
AR B B B R B Ee—
D{Bad)
et Gaboel  SEEEREE  EEEREE  LEEESE  EUEEEES  EEEELEEEEE
L5
E(Very Bad)

0.5

st.1 5t.2 5t.3 s5t.4 5t.5 s5t.6

w Past investigation(2021) = Main investigation[2023)

Fig. 6. TESB, AESB at each sampling sites.
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Appendix 1. Abundance (Ind./0.36) of Benthic Macroinvertebrates at the sampling sites

lst 2nd
-

fge:] ™ H
o, A St.1St2 St3 St4 St5St6 Stl St2 St3 Std St5 Sté 12

2 Hd

Phylum Platyhelminthes ¥ 35 &%
Class Turbellaria 9}57)
Order Tricladida 47175
Family Planariidae Z2h}2] o}t
Dugesia sp. ZFe] ot ©)
Phylum Mollusca 3755 &
Class Gastropoda %7}
Order Architaenioglossa 2773 &
Family Viviparidae &=<$-% ] 7}

Cipangopaludina chinensis malleata =<5 ©] @)
Order Sorbeoconcha & 7%
Family Pleuroceridae TH& 713}
Semisulcospira coreana FTHE 7] @) 4 Wb
Semisulcospira forticosta 5 HE7| @) 4 Lo
Semisulcospira gottschei A THE 7] @) ks
Semisulcospira libertina TF&7) @) 30 4 4 23 8 19 26 8 4 4

Order Systellommatophora 4~ SF5
Family Lymnacidae &2 o] 3}
Radix auricularia &%) ]

Family Physidae $1E0]&93 |3}
Physa acuta 95 °]& 2%
Phylum Annelida €%
Class Clitellata rth 7}
Order Neooligochaeta A] 3 o] &
Family Lumbricidae 412 % o] 3}
Eisenia sp. A% |7 ©) 4 4
Order Tubificida 3% 2]
Family Tubificidae %] % o] 3}
Limnodrilus gotoi A% 0] ©)
Order Rhynchobdellida 58] A= 2] &
Family Glossiphoniidae @ % A ™ 2] 3}
Alboglossiphonia heteroclita 2 ©'d 4 A= €] @
Order Arhynchobdellida & ¥ 2] &
Family Erpobdellidac 5717 2] 7}
Erpobdella lineata &7 2] 4
Phylum Arthropoda Z A5 &%
Class Malacostraca 1747
Order Amphipoda ¥H2+&
Family Gammaridae 9153}
Gammarus sp. QN5 O 60 4 252
Class Collembola 5%7]7%
Order Unknown
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Appendix 1. Continued

lst 2nd
H
St.1 St.2 St.3 St4 St.5 St.6  St.1 St.2 St.3 St.4 St.5 St.6

QMo

]

¢

Family Unknown

Collembola sp. ZE 75
Class Insecta 22574
Order Ephemeroptera 3H74H0] &

Family Baetidae ZL7}31F4o] 3}
Acentrella sibirica & &3HF4F0]
Baetiella tuberculata °l 3.38}52+0]
Baetis fuscatus 7| % 3154F0]

Baetis silvaticus 7} Z3}57+0]

©

28 12 30 19 30 12
4 19 12 4

Baetis ursinus Y& 8540]
Labiobaetis atrebatinus Y& 3H740]
Nigrobaetis bacillus 7733}5-40]
Procloeon pennulatum 7Z+3L2)815%4ko]
Family Heptageniidae H=}8}54ko] 3}

Ecdyonurus bajkovae 5 733}F2+0]

Ecdyonurus dracon Fg2131F4ko]
Ecdyonurus joernensis 117_3] 2 sh#4o]
Ecdyonurus kibunensis 57 3}540] 2 12 2 8 8 8
Ecdyonurus levis V]38 3}54o]
Epeorus nipponicus 35| s}-F40] 93 49 82 41 19 71 93 119200 63 30
Epeorus pellucidus -] 3}F4F0] 12 34 108 41 71 15 108 34 160
Heptagenia kyotoensis %) 5FF%+0)
Epeorus maculatus 7)) 315-4F0]
Family Leptophlebiidae Z+ef 8}-54Fo] 3}
Paraleptophlebia japonica 7] 31F%40]
Family Ephemeridae S}4k] 3}
Ephemera orientalis & %3H5o]
Ephemera strigata 53 31540] 4 8 30 1512 12 4 4 15 37

Family Ephemerellidae % 2}3}54to] 3}
].E Ako ]

526 12 60 23
23 49 12 LA

Cincticostella levanidovae 713
Drunella aculea % 3}F/40]
Drunella ishiyamana 2% 31F430] 8
Ephemerella imanishii 273 31F%ko] 4
Serratella setigera L] 3}F4ko]
Teloganopsis punctl'setae SE3FAe] @) 4 4 8 8 4

Family Caenidae 5 %#] 8}5F4ko] 3}
Caenis sp. —‘“7(] Ao O

Order Odonata FA}2] &

Family Calopterygidae &3A12] 3}
Atrocalopteryx atrata 732573 A1E] @) 8
Calopteryx japonica &7 A+g] @) 4

Family Gomphidae 5% 212] 3}
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Appendix 1. Continued
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lst 2nd

v 7
St.1 St.2 St.3 St4 St.5 St.6  St.1 St.2 St.3 St4 St.5 St.6

Davidius lunatus 21587
Lamelligomphus ringens =
Ophiogomphus obscurus 2
Sieboldius albardae 12]7¢5 A2
Family Cordulegastridae <212 2
Anotogaster sieboldii &A1
Family Libellulidae #H212] 3}
Sympetrum vulgatum 572
Order Plecoptera 742 &
Family Nemouridae W17 2
Amphinemura coreana F W7
Nemoura KUb 7= KUb
Family Capniidae 14l 717+ 2 3}
Paracapnia recta )7+
Family Pteronarcyidae 1575 2
Pteronarcys sachalina 127} %
Family Perlodidae &7 =2} 2}
Stavsolus KUa 1E7FE=# KUa
Family Perlidae 7%= 2}
Kamimuria coreana =173 =8|
Oyamia nigribasis 7=
Family Chloroperlidae 35417} = 2f 3}
Sweltsa nikkoensis =27 .2
Order Megaloptera " 2212 &
Family Corydalidae 8 %H212] 3}
Parachauliodes asahinai ¥ %2F2] & 0]
Order Coleoptera 574 & &
Family Dytiscidae &7} 7}
Nebrioporus sp. $1&EWNF
Family Elmidae &322}
Stenelmis sp. 71The] o] & HH 7
Family Psephenidae EAt70d & 3}
Eubrianax ramicornis 5<-=A7E 8
Mataeopsephus japonicus S5 H &
Malacopsephenoides japonicus 7] <&t 7t
Family Chrysomelidae %2 @) 3}
Galerucella(Galerucella) KUa &7] ¥ d KUa
Family Lampyridae ¥F5&-0] 3}
Luciola(Luciola) lateralis | WF5E-0]
Order Diptera 3}2] 5
Family Limoniidae °l 7] 2t} 3}
Antocha KUa 8F7Y0+7] KUa
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Appendix 1. Continued

1 st 2nd
-

B
1 St.] St.2 St.3 St4 St.5St6  St.1 St.2 St.3 St4 St.5 St6 1=

o

s, %1

o

Hexatoma KUa 7473270 ZtH KUa 4
Family Tipulidae 20+ 3}
Tipula latemarginata latemarginata °f o}°] =72t}
Tipula KUa Z}t+4] KUa
Tipula KUo ZtH] KUo
Family Dixidae ¥ %72}
Dixidae sp. 827 F
Family Simuliidae =%} 7}
Simulium sp. &3] 7
Family Ceratopogonidae 5ol &.7]3%}

8 4 4 8 & 8 8 19 19

© O O 000

Ceratopogonidae sp. 515717

Family Chironomidae 7Ztch--}
Chironomidae sp. B 2% B 8 8
Chironomidae sp. C 27 C 8 4
Chironomidae sp. 2w 23 8 2315 19 12 15 8 12 8
Tanypodinae sp. 72075 23 8

Family Athericidae 7}-& 5ol 3}
Suragina KUb 7171-& 5 KUb

Family Dolichopodidae 73tt2] o}2] 3}
Dolichopodidae sp. “3tF2] 3]

Family Tabanidae 5ol 2
Tabanus sp. 51 5F(X)

Family Ephydridac & 7}3}2] 2
Ephydridae sp. &7}32] &

Order Trichoptera ‘& %2 &

Family Rhyacophilidae &&= 2 2
Rhyacophila brevicephala 5™ 2] &2 .2} 4
Rhyacophila KUa &2 =2 KUa
Rhyacophila lata &7 o] 5'¢ =3
Rhyacophila retracta £TE'2¢=)

©

© O O 0

2 8 1512 1519 4 12 15 12

Rhyacophila yamanakensis %225
Family Hydroptilidae °f ‘&%) 3
Hydroptila KUa o €% KUa

Family Hydrobiosidae 71255 ')

© © 00
~

Apsilochorema sutshanum 1'% &E2 L 4
Family Glossosomatidae 28]'d 2] 7}
Agapetus KUa Z38d 2] KUa
Glossosoma KUa Fe'2d 2] KUa
Family Philopotamidae )& ¢ =2} 2}
Wormaldia KUa 942X KUa
Family Hydropsychidae &&= 2] 3}
Cheumatopsyche brevilineata TLv}2d =)
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s, %7

lst

2nd

St.1 St.2 St.3 St.4 St.5 St.6

H
St.1 St.2 St.3 St.4 St.5 St.6

Cheumatopsyche KUa HLP}&Ed %
Diplectrona kibuneana "Plé‘él?ﬂ%

r\li
%

Hydropsyche kozhantschikovi <
Hydropsyche orientalis -5 °<}§”EEH
Hydropsyche valvata 3738 %
Family Limnephilidae -5 ‘éLEEHY*}
Nothopsyche KUa 24 -5 5] KUa
Family Goeridae 7HA]'g =2 3}
Goera japonica QE7FA'E =
Goera parvula =72 L&
Family Apataniidae o} $-52 =) 2}
Apatania KUa °§-$-52 =@ KUa
Family Lepidostomatidae W 23'¢ =] 3}
Lepidostoma KUa Y| EF'@% ] KUa
Lepidostoma KUb U/ EF¢E2] KUb
Family Leptoceridae WH]'g =2 3}
Ceraclea KUa UYH'2E ] KUa
Ceraclea KUc YH|'E=#] KUc
Mystacides KUa UH]'d 2] KUa

Oecetis sp. F-HUYH S8 F

é

15 67 23 34 15

© O ©O00 O]
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19 71 60 30 82
49 123 15 115 23

R -y =)

T8 F
% 4440 AN A

7 16 13 18 23 14
222 197 262 312 347 211

19 23 17 20 19 13
550 437 352 757 431 362
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Appendix 2. The species of benthic macroinvertebrates appeared at the Mt. Gwangdeok

Diplectrona kibuneana Amphinemura coreana Sieboldius albardae
EEEEY FANRE o2 g

Lamelligomphus ringens Hydropsyche kozhantschikovi Gammarus sp.
= AEY A FUE SR

Rhyacophila brevicephala Drunella aculea Baetis silvaticus
HergEes B aF Aol HRsF ol

Semisulcospira libertina Baetiella tuberculata Epeorus pellucidus
t<7] of & gretFkol FAapF el




