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Distribution and Seasonal Fluctuation of Aquatic Insects
in the Yongsan River System
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Department of Environmental Engineering, Dongshin University, Naju

ABSTRACT

Aquatic insects were collected from 18 sites in the Yongsan River System from August, 1988 to
July, 1989. The monthly fluctuation and distributional pattern of the aquatic insects along the en-
vironmental factors were investigated. Quantitatively collected aquatic insects were identified,
and numbers, standing biomass, dominance indices and diversity indices in each site and month
were determined.

The aquatic insect fauna of the Yongsan River System was composed of 146 species, 82 genera,
38 families in 7 orders including 44 species of mayflies, 32 species of caddisflies, 24 species of
stoneflies, 21 species of flies, 16 species of beetles, 6 species of dragonflies and 3 species of
dobsonflies,

Seasonal occurrence of species were more diversified in winter and spring than in summer.
Also, the number of individuals occurred was higher in winter and spring than in summer while it
was the highest in upper stream and the lowest in Kwang - ju stream,

Component ratio of the number of individuals according to the insect orders was as follows:
Mayflies 38.71%, Flies 36.97%, Stoneflies 10.21%, Caddisflies 6.80%, Beetles 2.96%, Dobbsonflies
2.74%, Dragonflies 0.95%.

Percentage of standing biomass according to insect orders were as follows: Mayflies 32.81%,
Stoneflies 26.51%, Caddisflies 17.58%, Dobbsonflies 14.84%, Flies 3.74%, Beetles 3.08%,
Dragonflies 1.45%, The highest standing biomass occurred in spring and the lowest in summer.

Servatella rufa was a dominant species in the Yongsan River System. Predominantly occurred
species in the number of individuals were Epeorus latifolium, E. curvatulus, Baetis KUb, Taenionema
KUb, Oyamia coreana, Stenlmis sp. SC, Tanypus sp. and Chironomus sp. Annual range of dominance
indices was 0.181~0.401, and spatially Kwang-ju stream showed the highest annual range of
0.710~0.938.

Species diversity index(H’) was 3.361 in the Yongsan River system, but it ranged from 0.391 to
3.951 in each site, and spatially Kwangju stream showed the lowest value with the annual range
of 0.311~0.494. The month with the highest species diversity index was October(4.206) and the
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lowest was August(2.529)

Key words: Aquatic insect, Biomass, Dominant species, Diversity index, Yongsan River
System
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1~29 1HF 70% ethanolol] 2ZE3ATHEdmunds et al. 1976). $A 2% 9] 4L Kawai
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Fig. 1. Map of the Yongsan River System and sampling sites.

Table 1. List of localities of samplig sites, stream types and stream orders in the Yongsan River Sys-

tem
Site Locality Stream Stream River
*type *order b
1 Yongmyon, Tamyang H.S 1 Y.S
2 Mt. Pyongp'ung, Wolsan, Tamyang LS 1 Y.S
3 Tamyang-up, Tamyang C.R 3 Y.S
4 Yongchon-ri, Namyon, Tamyang S.S 3 K.S

—Continued —
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Table 1. Continued.
Site Locality Stream Stream River
5 Tongun-dong, Kwangju C.R 3 Y.S
6 My. Mudung, Sanjang, Kwangju H.S 1 K.S
7 Chungsimsa, Hak-dong, Kwangju S.S 2 K.J
8 Pangrim-dong, Kwangju S.S 3 K.J
9 Yangrim-dong, Kwangju C.R 3 K.J
10  Yudok-dong, Kwangju C.R 3 K.J
11 Songjong-dong, Kwangju S.R 4 Y.S
12 Maruk, Soch’ang, Kwangju S.R 5 Y.S
13 Paekyangsa, Pukha, Changsong LS 2 W.R
14  Changsong-up, Changsong C.R 3 W.R
15 Imkok, Kwangju C.R 3 W.R
16  Tongkok, Kwangju S.R 4 W.R
17  Namp'yong, Naju CR 3 J.8
18  Najutaekyo, Naju S.R 5 Y.S
* H.S:High small stream, L.S: Lower small stony stream, S.S: Stony stream,
C.R: Constant river, S.R: Sluggish river.
*Y.S: Yongsan River, K.S: Koso Stream, K.J: Kwangju Stream,
W.R: Whangryong River, J.S: Chisok Stream.
Table 2. Water quality of sampling site in Yongsan River System.
Site Water pH DO BOD Cond, Trophic Water
temp(C) (mg /1) (mg /1) umohs /cm level quality
1 2.0~255 6.6~7.4 9.4~14.2 0.8~1.5 33~41 Wl 1
2 1.5~24.0 7.2~8.1 8.7~13.6 0.8~1.7 27~174 Rl 1
3 1.8~27.5 5.8~8.3 59~12.4 2.8~11.2 82~143 ¥4 I
4 1.5~27.5 6.7~7.3 8.3~13.6 1.8~4.3 43~83 5T i
5 2.0~27.0 6.7~7.8 7.4~13.2 2.6~8.7 98~145 F5Fd Bl
6 1.5~26.5 6.8~7.4 8.3~13.7 1.4~3.5 32~-82 R I
7 1.0~26.5 6.7~7.4 7.2~13.4 1.6~1.8 35~79 LR I
8 2.0~26.5 6.0~8.5 6.2~10.7  28.4~43.1 193~272 T \%
9 5.0~28.0 57~8.6 26~-11.3  45.3~65.4 311~470 AR ] \Y%
10 4.5~27.5 5.3~8.8 24~10.6  497~72.8 471645 A \Y%
11 4.5~27.5 54~8.8 4.7~11.4  18.4~25.5 285~437 A \Y%
12 3.0~275 5.3~8.1 4.6~10.8 4.3~11.2 183~210 =T It
13 1.2~27.0 6.3~8.1 5.6~12.5 1.2~1.5 72~95 RIN-44 I
14 1.5~27.5 6.4~7.9 7.3~13.9 2.3~2.5 83~118 FHFA 1
15 2.5~26.5 6.2~7.6 6.7~12.8 3.6~3.8 96~134 FHrAd m
16 2.5~27.0 6.2~7.1 59~12.7 24~4.6 98~138 =N I
17 2.0~26.5 6.7~7.4 53~11.4 1.7~2.9 101~145 574 il
18 3.0~27.0 6.2~7.8 5.8~12.0 3.6~10.4 114 ~156 =54 1|
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AEo MAFIR et Zviekd A 4= Shannon-Wiener function(H’)ell 3l ot
(Pielou 1966, 1975).
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Table 3. Number of taxa occurred in each month in the Yongsan River System.,

Month Order Family Genus Species
1 7 25 48 65
2 7 25 51 66
3 7 24 50 70
4 7 20 44 62
5 7 18 36 53
6 7 23 50 69
7 7 22 41 57
8 7 12 35 44
9 7 19 36 51
10 7 22 37 51
11 6 21 36 48
12 7 21 43 58
Total 7 37 82 146
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Table 4. Number of taxa occurred in each site in the Yongsan River System,

Site Taxa Order Family Genus Species

1 7 24 55 87
2 6 26 48 77
3 6 17 35 51
4 7 20 39 58
5 6 14 24 28
6 6 22 43 63
7 6 21 38 50
8 4 7 16 17
9 2 3 4
10 2 3 3
11 5 7
12 5 8 12 12
13 7 26 52 85
14 6 19 38 61
15 6 13 28 41
16 6 14 24 39
17 6 14 18 24
18 5 11 15 15

Total 7 37 82 146

19% B2 Site 1(H%7 &)oo)X 78 257 554 §7E 08 714 o 1L ohg
1322 7% 267 53% 85%F¢] ettt (Table 4). 713 #H& EF 78 velhd XL Site
10(BFA Y 5) 02 28 37 3& 3509t A 902 S u) 4F 549 Site 1, 2,

4, 6, 138 50% o402 tlopst To] W W, 5 - 52 ol Yok T4 Basdon
=3) BFA0] AXF Site 8, 9, 10, 1S A3 105 ol ict. o] AL BR5A0] 5 4o

o HlEl EEAA, TR, HH 5 B - ]'51 A g aqlo] Ao Mad HYsle] B
Fool ok AAEN stHFrdolv FFHE TG YFAle Aty AdH g
%9 ko = 9] F(Diptera) 2] Chironomus sp., Psychoda alternata, 3+5+o]5F (Ephemero-
ptera) % Serratelia rufa, Cloeon dipterum, W22l (Megaloptera) 2| Protohermes grandis 5 W)
AF ALY Fobeht AAHoZ WS W A F4vF A& Wil Aoz dekdd
EF 9 F3hEo] & BF M X3 Site 9, 10, 112 o]eist HJAFT A= A F7E PAsted
Site 991 FFA] WFFi} FFA] B E2] Site 10, £ A Site 112 A3 APH M5
7F 10070A] /m? w9kl vEH B3] T Al Eh 4=9] 0] A2 E = B3A| Wl F, Site 82 AA
1,55870 4 /m?% 2t} (Chironomidae) 7} 1,52870 4] /m?& I#3t ), o)9F @& Alal2 #Haj
7R FAREE Lol g gk Hez e (Beck 1977, Kawai 1985) Chironomus
pulmosus\t Psychoda alternata= W39 DA} U&-& BT daetn Hzdrh

Fatr A A 2EHE 146F FA2F0) H B8 4 PSS SFPOIRI) 4F
30.1%E 71 5L FANSS Hon tg2 ddFot 32F 23.88%, HEAF 24F 16.
44%, EF 21% 14.38%, HHEHAF 16F 10.94%, FAAF 6F 4.11%, Bz F
(Megaloptera) 3% 2.05% <=°] %l
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oje BE AMd & EF A Fot dRAFIL EF Bol vl 2 A T4 go 7siy =
W & sk vasl A (Kim 1968, Wul ef al. 1974, 1977, Ra 1977, 1981, Yoon 1979, 1981
1985) Z= el & o] FAdnl&ol Bud AE ZAA G AFFA ADAFFEG| QY] W2
Zo g AzeEr

4 23 T4 pAQug(Fig 2)& wlY F3) slE Mo {71 Hkon 5900 49.06% 2 7}
=l 9 A F = 290 25.76% 2 JHE T 599 3.77%2 M w9t dEa
7, 8o, HHEH FE= 6, 79, AR FE 2 3¥€ol, HAFE 3, 4, 5 69 M =&
&7 dolfie FACNA FAlo o] gl ute} Frtsld, 6, 7, 8Y
423k 9 %j—r—:i 3‘7]'?5}7] Alztetal, ZEdFE 10895 2718t 290 Haxd st
A2k st stAle] b W PAHIES B o)y A2 F0] Fo ule} st A2
st A A h27] W@ Ao Ao FE R Fo] Ao FA4 = 4,5 6
o -3tete Fol B FxdFe A 2A, Gl i 240 $slets £o] W) w
< Aoz AZAHE T Hynes 1976, Nelson 1982, Ra 1987, Schuster and Klemm 1978).
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Fig. 2. Monthly variation of the proportion in percentage of species of each order in the Yongsan
River System,
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NEFACA, FelFe BFFH Site 8, 9, 10, 113 4 2H7} 81F-<) Site 12, 18

Qa7 AFFATL R FA0RA 298D

-

2)
-8 70| Chivonomus sp., Psychoda alternata®] 7\ 57

A28 Bl A 2] F2 Chironomus sp.7F 2,60170 4 /m?Z 7|4 Wl M 73 &
ko] BlREAO|F-9 Serratella rufa, Epeorus curvatulus, Epeovus latefolium, Z3= 72
Taenionema KUa, SE& TS Hvdropsvche sp. KC., Hydropsyche orientalis, 74 H#H 72
Matacopsephenus japonicus ‘5o tJGFE o|Fo] A2t FEoINLH olE Hwd] 9slo
A7 FAY FRFRE T2 YEFS FA 2oz b AWM 1 F ool A
= TR AR IR

A 2AANS BN ARAF, FTANF, CEAF T WPARA FFRo0) By
zanen oF 2 2AsH el G0l B FF YL shel 7 (Diptera) 7h v kg o) ol
HqAstgon g o FFUNNE FEd Rt & @ Bx 2NN 2%

2t 2 A S s F o 6,2220 A /m2e b gtew oy stel{ 586470 /m?,
BE el H 1,62170 A /m2s2 olglen #akg] F7F 149704 /m22 7 A detF e g oY
HA) ke st drdFe MAFvE 2 FHEE AR Bausel ey (Kim
1968, Wui et al. 1974, 1977, Ra. 1977, 1981, Yoon 1979, 1981, 1985) ¥ ZAlF A &
R QA & sRFAV BAE R Jgoen T oqlEtEe] FulEil Jlon 18 Wt
of BlujelE o] /hAl 7 FAS] A Wil Aow gt

A MA 5= 390 247744 /m2E M BRow thgo] 44, 295l v 9¢
o] 65071 A1 /mzfé A kot A Ao g FAM Sl ol g wel Frlsteh F Al Hi

A& vepd 5 5900 7, 6, 780l ThAl 7h9 1wk ol shalel e ol Fo} A4
e wzenve} ZriT geol AA )6, 72 A5 F7E A gl Ao Arhec,
2w = R4 Fig 3049 2ol a7 ol R A A9 ol gl wet ¥ F7}al

o} 39 L0714 A /m?, 49 1,022704) /m? 2 #H31x & vebd v, ded e 9d R Ha S
7bated 290 526704 /m?E A1 A& vepd $ shAle] o] 2H A Hak pafts miled, @

A E= s, dEFE 390 7HE e NASE el o9k 22 AR 2 FATE
o AEALet WA WAV Qe Ao Aol Fol A6, 7, 8l ofdd Y2 AEE
AR A @i 3et7] 2AAQ 3, 490 HFo R FHE Y] wiol EA I w2 HAFE
‘/‘rﬂ-‘;‘i‘?}"’ MAED Ardg R 958 5907 s winter species?} thiEEo] 7] wjioj

o 2o 7

29l e NAFE JehAka A E e shAlel] HE A 2HE AL R
J_Eﬂvrﬂ Fogol7] Yol Feo) %2 sy MAX 7} P =L gt FskE ojd {AY ol
300 A2l Z71E Aol XAH APH A vl W] Hog YzrgeH(Harper 1971,
Hynes 1976, Ra 1987).
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Fig. 3. Monthly variation of number of individuals of the orders in the Yongsan River System.
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7} mw AP Eare] TAH] LS 51F4o) & (Ephemeroptera) 7F 139.51g /m?, 32.81% =
714 =1 7hx e & (Plecoptera) 7} 112.73g /m?, 26.51%, 2% &l 5 (Trichoptera) 17.58%,
2 742) 5 (Megaloptera) 14.84%, 92 F(Diptera) 3.74%, 4+l (Odonata) 1.45%, =43
g % (Coleoptera) 3.08% w=°]At}. &5 4o]F(Ephemeroptera) 7} 74 & AW && B<)
AL e EE va) 2 duES,e A g8 3 AAer F2V7F F Drunella
aculea, Cincticostelia okumia, Epeorus latifolium, Epeorus curvatulus 0] o J&& o] Fof A2
st 7] wiEoln, 7% F(Plecoptera)s= AdAste=d 1 ol A AR5 = Pleronarcys saccha-
lina, Oyamia coreana, Isoperla KUa, Paragnetina flavotincta 5 W8 o] Gib7 47 A A
2 23850} J=d) 7 (Plecoptera) 7t d =@l F(Trichoptera) Bt} % 2 H=ANEF S 1
Attu 2t} 39H A4 e el F(Diptera)® tEE A2717F @8] &2 Chironomus
sp., Tanypus sp.7F 1 ) &0 7] wliof] AE&AEZFo A 7 wdrka gzt

Y7 TSAEE EYEFL 290] 53.17g /m2E P koo 1 vlgo] 39, 14, 449, 12
4 wolom 89l 17.38mg /m*E 7P HolM ALl £ A5l ¥ FEFE BAFA
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olsh e AP e FAEE ABASE AT WAV} e vk MmA Be Fo] FAs 27
Apolo) -5t 98 A Ml GERFe AAFI L 2 390 FHOR Fohate

gR e AAFE Had BAY o Fe A%
B fE0l7) wie] AHos ATAETel YAt Boi wa 28] /)

L703704 /m22 3, 4l vla] HAW d2AEF] W AL FHEEFF M AP &
Pievonarcys sacchalinatt Tipula, Simulium's 2] §-31 AH f-3o] 29 HoZ 2HHUY] o
Rl FHer Bt 7t £ 4y A EF W E BY 12, 1, 29 ZEH R YA
Aol R 7HE B HEAESFS Bt sFdolie AN EA olgol wet 3
7hstrhrb 490l 23.82g/m?E HIAE vERHE 2 F WA gasted g€l HAXY b
12g /m?2 7|58t nA = 9E 7 E A S713HE BtH(Fig. 4). vhd A= i+ 10858 F

7bsted 290 26.05/m22 HUXE Bow 3YNE FHaste] 5 1.24g/m*E HAAE
et ik & sl Ak A Atolo]l F2 f-glatar shAlo] Abgkgkalr] w ol
dAF 1LE F2ES Rolud v Zxdede d-Eel Fol EA% A0 ¢-shstn g
3 & shAEt Aol AAH VY FREGE AS &+ AUk Ra(1978) & = FF
Taenionema KUa®t T. CUax= 2, 390l & &8I Capnia japinica, Allocapnia granulata
= 1~2909l, Pteronarcys sacchalinas= 389, Archynopteryx KUa, Neoper quadrata, Paragnelina

Slavotinta, Kamimuria KUa, Ovamia coreana s 3, 4, b8 44E S52ds 2usided £

r£ u
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Fig. 4. Monthly variation of the standing biomass of the orders in the Yongsan River System.
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Aoy Zmg o] ASHEFe] 2¢0 71 A AL AxAFZF APol 7HF & Prero-
narcys sacchalina”} 290 H2 31, Taenionema”t Hh ] /MA 58 BG7] w&¢ Ao
2 1o 3 49 At BAE 23l AL FE¥E 2 Oyamia, Paragnetina, Archynopteryx !
H 2 47 Ed Aoz Az i fe 1497H 59711 FF oz Frlsin
6, 7€l H1A) 10.92g /m?* & Kol F2o] & W %38t Fo] g Zioi A zZtE 1 o]
€2 7,8, 949 3td Fiolvt 253 vEldelA tf HEg o FUY XY HEYEH
2ol = Site 2(H¢ WEA A 7859 /m*E 7HF EH¢on Site 10(ZFA] §HE)o]
0.028g /m*2 7} wkor A8k Site 1, 3, 6, 7, 13, 14, 155901 &A=&

Skgkeh, o R RS Al
WEFo) Lom wieol FFH % A SHFE 10.00g/m? oIS 4, HF1ke] FH A

1

o)

J

2
98 248 Bk old AL LFRAA WF FHEF 54 nAFE A 4
FEAE TR, F2NE 45 T oI5 B0 FAEF B AT F A 24
WE SHE W FEY AFE B4, A5 59 JFOR YAFUAE Az Bl oo
2 259 A7 #749) dhstel AEAEE] TPD AAE Q) Aoz BuE,

FHE Y FHEXT

2 ZAPIAM Gard ApAle $HEL Serrvatella rufa Fom A9 $HF D AL AF
=(Table 5) Site 981 FFA] %ol A Chironomus sp.7} 0.9382 714 & 9L 252 vy
o n o} Site 10, Site 11, Site 16, Site 8, Site 12 =013 A Y 19 Epeorus latifolinm ©) $-
M= A7 0.2052 7 <dth MAFH R Hol 9HE A5 FFFA9 Site 1, 2, 4, 6, 13
< HlaH @ B Site 8, 9, 10, 11, 129 F4H4 8172l Site 18L& Fo} AslHito] 2
Az wglvh F T AAME R sedolRe BrAFRIL FFPL 4 F

Table 5. Dominant species and the dominance indices (DI) from each site in the Yongsan River Sys-

tem.
Site  Dominant Species Dominance indices Site Dominant Species Dominance indices

1 Epeorus latifolium 0.205 10 Chironomus sp. 0.884
Taenionema Kua Psvychoda alternata

2 Taenionema Kua 0.342 11 Chironomus sp. 0.843
Epeorus curvatulus Protohermes grandis

3 Serratella rufa 0.516 12 Chironomus sp. 0.710
Baetis Kud Stenelmis sp. SC

4 Epeorus latifolium 0.288 13 Epeorus latifolium 0.237
Epeorus curvatulus Epeorus napaeus

5 Chivonomus Sp. 0.640 14 Serratella rufa 0.193
Tanypus sp. Ephemera orientalis

6 Epeorus latifolium 0.288 15 Serratella rufa 0.336
Epeorus curvatulus Protohermes grandis

7 Tanypus sp. 0.316 16 Chivonomus Sp. 0.297
Epeorus curvatulus Serratella rufa

8 Chironomus sp. 0.750 17 Tanvpus Sp. 0.400
Tanypus sp. Serratella rufa

9 Chironomus sp. 0.938 18 Chironomus sp. 0.823

Cryptochironomus sp, Pentaneura sp.
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= de F7F St AekEgtell 2polE R FAT, = Epeorus latifolium-e Site 1, 4, 6, 139
A, Serratella rufa<s Site 3, 14, 15, Chivonomus sp. - Site 8, 9, 10, 16, 18, Tanypus sp.+ Site
734 17004 A EE FEIULh olet o] gt Agk AolE vEbd A AR
AAIFRA A FAEsE Aol ulliRlF ] FvE Fhe vbd B 03’“'7& a}
TABHe] et fQl o & Qlake] thare] Wl E o] F47) skl o) Q)3
(Diptera) &l Chironomus sp. &) 7§25t S7FE 91 7] wjF-olgtx Az st}

Fabg o] APAold Wui 5(1974), Ra §(1977, 1981)& @47 FH 9 $dFo 2
Matacopsephenus japonicus@ B i13 u} Qo Wui 5(1977)& Jat7 A4 799 9¥8F &
Hydropsyche sp. KA, Chovoterpes trifurcata 2 H.13F9 1 Ra 5(1977, 1981)2 447 4F +
Qo) = H W3 F8 A A Epeorus latifoliwm ©12hil Raeklc), 1elvh o 2b7f FAlol A -3
Zog RuHFUA 50| B FAN e sl F e Chironomus 52017/ -2 Servatella rufa
2 UEibed) o) 1Ea Qg FA0] BANAY wel RHOR skl HRTE, H4 5
2ol 3 A mAg A stR A% mA sy b e SR *r”i oji} FutE
3?'—3}0}04 A A8} Hydropsyche\y Mataepsephenus 52 A3 474 72HA428 0 vk /718 24
vl o A WA o] 743 Servatella rufa ¥ Chironomus sp. 52 WA F7F F71E o F -TL*(’,‘ H3lE 7}
e RAeg Azerc)

5 ciey
7 gue Aelolx 22 F A4 E Table 60 LAIshEon Farg A5l b

Table 6. Values of the species diversity indices(H’) from each site and month in the Yongsan River

System
Month
Site — N Mean
1 2 3 4 5 6 7 8 9 10 11 12
1 4.007 2918 3.715 2.747 2.020 3.488 3.441 3.118 2.005 2.683 3.603 3.664 3.117
2 2.691 2.952 3.184 2.753 2.531 2541 2.843 3.590 2.889 5.094 3.646 3.085 3.218
3 1.322 1.693 1.725 1.350 2.555 2.541 2.211 2.985 1.580 0.846 2.261 2.122 1.933
4 2864 2464 1.683 2.885 0.679 2.884 3.555 3.048 3.301 1.298 3.075 3.172 2.576
5 1.320 0.976 0.474 0.225 2.198 0.000 0.838 1.341 0.461 1.697 0.667 1.052 0.937
6 4.212 5697 3.235 2.800 1.970 2.894 3.304 3.144 3.533 1.846 2.587 3.560  3.232
7 3639 2660 3.045 2.890 2.662 2.271 1.304 2.547 2.626 2.829 2.846 3.563 2.737
8 0.179 0.412 0.000 0.594 0.033 0.281 0.000 0.000 0.000 0.000 0.000 0.182 0.140
g  0.000 0.000 0.000 0.000 0.000 0.485 0.844 0.006 0.000 0.000 0.000 0.000 0.111
10 0.000 0.000 0.000 0.000 0.000 0.000 0.720 0.000 0.000 0.000 0.000 0.000 0.060
11 0.000 1.512 0.764 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.190
12 1.564 0.000 0.619 0.000 0.000 1.535 1.726 0.352 0.000 0.000 0.388 0.000 0.515
13 3.367 4.297 3.619 2.630 3.448 2.994 3.762 2.882 3.928 3.459 3.382 3.619 3.449
14  4.007 3.386 2.713 3.299 3.625 3.837 3.550 2,908 2.407 1.937 2.291 3.387 3.112
15 2.731 3.142 2.894 2.014 1.732 2.772 2.787 2.414 3.129 3.141 2.474 1.680 2.576
16 1.733 1.942 1.956 2.514 2.701 1.901 1.115 2550 2.361 0.710 1.939 2.547 1.766
17 2575 0.000 2.159 1.545 2.491 2.022 2,241 0.587 2.523 2.587 1.756 2.002 1.874

18 0.159 0.132 0.360 0.221 0.500 0.253 0.000 0.680 0.494 0.000 0.000 0.514 0.276
Mean 1.620 1.892 1.757 1.569 1.589 1.801 1.771 1.716 1.740 1.563 1.716 1.909 1.401
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Appendix The list of aquatic insects collected in Yongsan River System,

Taxa

Site number

Order Ephemeroptera
Family Siphlonuridae
1. Siphlonurus chankae Tahemova
2. Ameletus montanus Imanishi
Family Isonychiidae
3. Isonychia japonica Ulmer
Family Heptageniidae
4. Bleptus fasciatus Eaton
5. Epeorus hiemalis Imanishi
6. E. latiforlium Ueno
7. E. napaens Imanishi
8. E. curvatulus Matsumura
9. E. aesculus Imanishi
10. Rhitrogena japonica Ueno
11. R. sp. na
12. Cinygmula KUa
13. Ecdyonurus yoshidae Takahashi
14. E. kibunensis Imanishi
15. Heptagenia kihada Matsumura
16. H. kyotoensis Gose
Family Baetidae
17. Cloeon dipterum Linnaeus
18. Psedocloeon japonica Imanishi
19. Baetis sp. KUa
20. B. sp. KUb
21. B. sp. KUc
22. B. sp. KUd
Family Leptophlibiid
23. Pavaleptophiebia Chocorata
24. P. westoni Imanishi
25. Choroterpes trifurcata Ueno
Family Ephemerellidae
26. Drunella aculea Allen
27. D.crvptomeria Imanishi
28. Cincticostella castanea Allen
29. C. okumai Gose
30. C. tsehernovae Bajkova
31. C. orientalis Tshermova
32. Acerella longicandaia Ueno
33. Ephemerella taeniata Tshermova
34. E. sp. nbha
35. Serratella setigera Bajkova
36. S. rufa Imanishi
Family Caenidae
37. Caenis sp. KUa
38. €. sp.

1
1
1,2

1, 3,5,

'1,2,3, 4,6, 7,13, 14, 15
1, 2,3

1, 2, 6,

4y

N = S

2,3,5,6,7, 13

1, 4,6,7, 13
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11, 2,4,6,7, 13

1, 2,67, 13
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11,213, 14, 15

11,4
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3

3
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6, 7,
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2,3

1,2

8,13

5,6, 8,15, 17
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12,6
:1.2, 4,5, 6, 13
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Taxa

Site number

Family Potamanthidae
39. Potamanthodes Kamonis Imanishi
40. Potamnthus sp. nb
Family Ephemeridae
41. Ephemera ovientalis McLachlan
42. E. japonica McLachlan
43. E. strigata Eaton
Family Polymitarcidae
44, Polymitarcis shigae Takahashi
Order Odonata
Family Calopterygidae
45. Calopleryx cornelia Selys
Family Gomphidae
46. Sieboldius albardae Seys
47. Nihonogomphus viridis Oguma
48. Onychog.virdicostus Oguma
49. Davidius fujiama Fraser
50. D. moiwanus Okumura
Order Plecoptera
Family Taeniopterigidae
51. Taenionema KUa
52.T.CUa
Family Nemouridae
53. Amphinemura coreana Zwick
54. A. KUa
Family Capniidae
55. Capnia japonica Okamoto
56. C. KUa
57. Allocapnia granurata Classen
58. Eucapnopsis KUa
Family Peltoperlidae
59.Yoraperla KUa
Family Pteronarcidae
60. Pteronarcys sacchalina Klapalek
Family Perlodidae 61. Archynopteryx KUa
62. Diploperla KUa
63. Isoperla KUa
64. 1. CUa
Family Perlidae
65. Oyamia coreana Okamoto
66. 0. CUa
67. 0. CUb
68. Paragnetina flavotincta(MclLachlan)
69. Neoperia quadrata Wu and Classon
70.Kamimuria KUa
71. Atopera CUa
72. Acvoneuria CUa

3,13, 14, 15, 16

:3,4,5 7,8 13, 14, 15, 16, 17, 18
23,4, 57,13, 14, 15, 16, 17, 18
:1,4,6,7,13 14, 15

2, 4, 6,13
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Appendix Continued.

Taxa Site number

Family Chloroperidae
73. Sweltsa nikkoensts (Okamoto)
74. Haplopera CUa
Order Megaloptera
Family Corydalidae
75. Protohermes grandis Tunberg
76. Parachaulides japoniocus McLachlan
77. P.contientalis V. D. Weele

Order Trichoptera

Family Stenopsychidae
78. Stenopsyche marmorata Navas
Family Psychomyiidae
79. Psychomyia Sp.
Family Polycentropodidae
80. Plectronemia sp. PA
8l. P. sp.
82. Cheumatopsyche brevilineata Iwata
83. C. echigoensis Tsuda
84. Hydropsyche Nakahari
85. H .gifuana Ulmer
86. H.ortentalis Martynov

87. H.sp. HA
88. H. sp. HB
89. H. sp. HC
90. H. sp. KA
91. H. sp. KC
92. H. sp. KE
93. Diplectromia sp. DA
94. D .sp. DB

95.Macronema radiatum McLachlan
96. Arctopsyhe sp. AA
Family Rhyacophilidae
97. Rhyacophila sp. RA
98. R .sp. RB
99. R .sp. RC
100. R .sp. RD
101. R .sp. RE
102. R. nigrocephala Iwata
Family Phryganeidae
103. Newromia sp.
Family Limnephilidae
104. Astenophylax grammicus McLachlan
105. A. sp.
Family Lepidostomatidae
106. Neoservernia carsicornis Ulmer
107. N. sp.

2,13
113

:1,3,4,5, 6,7, 8,10, 11, 12, 13, 14, 15, 16, 17, 18
13,4, 5,7,13, 14, 15, 16, 17, 18
1, 3, 4, 13, 14, 15, 16, 17

12, 6,13

1

11,2

11, 2, 3, 6, 13, 14, 15, 16
1,2, 14, 15, 16

:Tsuda

11,2, 3,613, 14, 15

11, 3, 4, 13, 14, 15, 16, 17
11,4, 13, 14

12, 4,5 11, 13, 14, 15
:1,2,4,6,7, 13

3

1,2 3 4,5,6,7, 13, 14, 15, 16, 17
11,2 3 4,13, 14, 15

, 14
,2,3,4,6,7,13

-

:1,2,6,7, 13, 14
11,2, 6

12, 6,7, 13

1, 3,4, 6,13, 14

2

01,2, 3,4.6,7,13, 14

11,12
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Taxa

Site number

Family Glossosomatidae
108. Mystrophora inops Tsuda
Family Sericostomatidae
109. Gumaga okinawaensis Tsuda
Order Coleoptera
Family Dryophidae
110. Dryophyla sp. HB
111. Aquaiium paludum
Family Psephenidae
112. Psephenoides japonicus Masuda
113.Mataeopsephenus japonicus Matsumura
114. Eubrianax pellucidus Lewis
115. E. granicolis Lewis
116. E. ramicornis Kiesenwetter
Family Elmidae
117. Elmis sp. EA
118. E. sp. EC
119. E. sp. ED
120. E. sp. EE
121. E. sp. EF
122. Stenelmis sp. SA
123. S. sp. SB
124. S. sp. SC
125. S. sp. EC
Order Diptera
Family Tipulidae
126. Tipula sp. TA
127.T.sp. TB
128. 7. sp. TC
129. Antocha sp. AA
130. A. sp. AB
131. 4. sp. AC
132. Eriocera sp. EA
133. E. sp. EB
134. E. sp. EC
Family Simuliidae
135. Simulium japonicum Matssumura
136. S. sp.
Family Chiromomidae
137. Tanypus sp.
138. Pentancura Sp.
139. Tanytarsus sp.
140. Tendipes sp.
141. Cryptochivonomus Sp.
142. Chironomus sp.
Family Rhagionidae
143. Atherix morimotai Nagatomi
144. A.japonicus Nagatomi
145. A.kodamar Nagatomi
Family Psychodidae
146. Psychoda alternata

2
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1,2, 357,13, 14, 15
1

6

13,15, 16

1

i1

1, 14, 15, 16

115

4, 11, 13, 14, 15, 16, 17, 18

1, 3,4,5 6,7, 8 11, 12, 13, 14, 15, 16, 17, 18

11

—
-

—
w w

, 13, 14

[Foa

NN
O NN NN SN
WNO OO R NS

—_— = =]

—
w

3,16, 18

2,13, 14, 15, 16, 18

, 5, 8,9, 12, 14, 15, 16
8

17,13, 14
7,13, 14

'8, 9,10, 11, 12, 18

7,8, 13, 14, 15, 16, 17, 18
8, 13, 14, 15, 16, 17, 18

, 8,9, 10, 11, 12, 14, 15, 16, 17, 18




