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Community structures of aquatic insects
and bentic macroinvertebrates in Qosip stream
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Department of Biology, Yeungnam University

ABSTRACT

An ecological survey was conducted in Oosip stream, from February 2002 to December 2002,
According to the result, aquatic insects and macroinvertebrates were composed of 4 phyla, 6 classes, 18
orders, 59 families, 105 genera, 138 species,

Those included 30 species, 7 families of Ephemeroptera; 18 species, 7 families of Odonata; 23 species, 9
families of Plecoptera; 2 species, 1 family of Megaloptera; 4 species, 3 families of Hemiptera; 11 species, 4
families of coleoptera; 23 species, 9 families Tricoptera and 16 species, 9 families of Diptera.

Ephemeroptera, which was dominant in the major sites, occupied 21.7% of total species and 44.4% of
total numbers of individuals, '

Dominance indices ranged 0,45 ~ 0,83 (mean: 0,60), and species diversity indices ranged 1.31~3.12
(mean: 2,56), Saprobic system based on species diversited that all sites of survey area were f-
mesosaprobic,

In functional group, collector supported more than 50% in major sites, but scraper and shredder
appeared relatively high ratio in site 1, site 2 and 7, predator supported nearly the same ratio in all site, but
relatively high ratio in site 9,
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Fig. 1. Map showing the collecting sites of the Yeongdeok Oosip stream
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Table 1. Composition of aquatic insects and macroinvertebrates at each sites in the Oosip stream.

site 1 2 3 4 5 6 7 8 9 Sum

=1
i 4 3 3 3 3 4 3 3 3 4

(Phylum)

s
5 5 4 4 4 6 4 5 5 6

(Class)

=
- 14 14 11 11 11 16 10 12 11 18

(Order)
% 44 40 20 34 59

38 32 37 35 27

(Family)

2
- 65 60 56 47 60 57 25 58 32 105

(Genus)

&
85 77 69 62 77 71 28 73 35 138

(Species)

WA
886 1,187 | 736 542 498 634 699 995 348 | 6,525

Ind, no
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Fig. 2. Composition of species number of aquatic insects and macroinvertebrates at each sites in the
Oasip stream.
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Fig. 3. Seasonal fluctuation of species at each sites in the Oosip stream.
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Table 2. Seasonal fluctuation of species in the Qosip stream,

Feb, " Apr., Jun, Aug, Oct, Dec, Total

AYSEE 1 . . 1 : . 1

HYFEE 3 3 3 4 2 3 5

HATEE 6 5 9 9 6 9 13

Eipauy 2 1 1 3 3 2 4

20| B 19 14 16 23 24 20 30

A= 2 9 14 11 4 2 18

j A== 5 3 . : 1 6 10

== A= 1 2 1 1 1

S 1E waeE 1 2 2 1 1 ,

f 7 gedE 14 15 13 10 13 12 23

= L 1 i | 6 5 4 4 1

o= 6 5 7 4 8 11 16

L 0 0 0 0 0 1 1

A 61 63 72 72 67 71 138
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Fig. 4. Composition of individual number of aquatic insects and macroinvertebrates at each sites in the Oosip stream.
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Fig. 5. Seasonal fluctuation of individual number at each sites in the Qosip stream.

Table 3. Seasonal fluctuation of individual number in the Qosip stream.

Feb., Apr. Jun, Aug, Oct, Dec, Total

HYFEE 2 0 0 1 0 0 3
IFEE 36 84 17 29 12 37 215

AT EE 13 14 67 72 51 69 286

gy 5 5 1 8 10 4 33

Aol & 744 125 525 444 342 720 2900

RAEE 3 10 41 £ 6 2 104

f] A= 42 4 0 0 2 23 71
= =UAE 0 0 0 0 1 2
2 % WA E 1 2 2 0 5 0 10
o |2 9= 140 65 31 25 177 136 574
= E ELE 3 8 34 6 7 5 2
v} 864 355 362 45 211 426 2263

el 0 0 0 0 0 1 1

A 1853 672 1,080 673 823 1424 6525
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Fig. 6. Seasonal fluctuation of Dominance indices(DI) at each sites in the Qosip stream.
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Table 4. dominant species, Dominance indices(DI) at each sites in the QOosip stream.

BEERIGIEENTA| M1 M4S

Sites 1st and 2nd dominant species DI
13 | Chironominae sp, Uracanthella rufa 0.59
2%} | Epeorus pellucidus Rhyacophila nigrocephala 0.23
3z} Caenis KUa Chironominae sp. 0.59
I 4z} Caenis KUa Uracanthella rufa 0.42
52} | Cheumatopsyche KUa Simulium sp, 0.40
62} | Uracanthella rufa Procloeon pennulatum 0.40
Sub Tot, | Chironominae sp. Caenis KUa 0.34
12} Uracanthella rufa Chironominae sp, 0.77
22} Uracanthella rufa Cheumatopsyche brevilineata 0.59
3%} | Ephemerella dentata Ecdyonurus dracon 0.66
il 43} | Physella acuta Caenis KUa 0.37
5% | Hydropsyche KUa Cheumatopsyche KUa 0.38
62 | Uracanthella rufa Ecdyonurus bajkovae 0.49
Sub Tot, | Uracanthella rufa Chironominae sp, 0.48
12} Chironominae sp, Ecdyonurus kibanensis 0.75
22} | Chironominae sp. Ceratopogonidae sp.1 0.65
3%} | Ephemerella dentata Procloeon pennulatum 0.66
m 42} | Labiobaetis atrebatinus Caenis KUa 0.47
53} Ecdyonurus kibanensis Ecdyonurus levis 0.20
62} | Ecdyonurus bajkovae Nemour KUb 0.38
Sub Tot, | Chironominae sp, Ephemerella dentata 0.41
13} | Chironominae sp. Epeorus pellucidus 0.91
22} | Chironominae sp. Epeorus pellucidus 0.70
33} | Chironominae sp. Ecdyonurus dracon 0.47
IV{ 4%} | Ephemerella dentata Hydropsyche KUa 0.35
5% | Chironominae sp. Empididze sp. 0.45
63 Ecdyonurus kibanensis Ecdyonurus bajkovae 0.43
Sub Tot, | Chironominae sp., Epeorus pellucidus 0.6
1z} | Chironominae sp, Epeorus pellucidus 0.73
23} | Chironominae sp. Epeorus pellucidus 0.64
32} | Chironominae sp, Ecdyonurus dracon 0.23
\Y 4} Labiobaetis atrebatinus Baetis fuscatus 0.47
5% | Chironominae sp, Parachauliodes continentalis 0.76
63} Cheumatopsyche KUa Bleptus fasciatus 0.46
Sub Tot, | Chironominae sp, Epeorus pellucidus 0.38
12} | Chironominae sp. Ecdyonurus dracon 0.82
2%} | Gyraulus chinensis Ephemerella dentata 0.33
3z}t Gyraulus chinensis Nothopsyche KUa 0.37
VI 4z} Labiobaetis atrebatinus Baetis ursinus 0.40
5X} | Labiobaetis atrebatinus Cloeon dipterum 0.45
63} | Uracanthella rufa Ecdyonurus kibanensis 0.43
Sub Tot, | Chironominae sp, Ecdyonurus dracon 0.36
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Table 4. Continued
Sites 1st and 2nd dominant species DI
1z} | Chironominae sp, Limnodrilus gotoi 0.98
23 | Limnodrilus gotoi Chironominae sp. 0.97
32} | Chironominae sp. Tanypodinae sp, 0.91
VIj 4% | Chironominae sp, Limnodrilus gotoi 0.84
5%} | Chironominae sp, Physella acuta 0.84
62} | Chironominae sp, Physella acuta 0.89
Sub Tot, | Chironominae sp, Limnodrilus gotoi 0.78
1z | Chironominae sp, Asellus hilgendorfii 0.95
2%} | Chironominae sp, Tanypodinae sp. 0.90
3% | Chironominae sp. Calopteryx atrata 0.59
Vil 43 | Choroterpes (E,) altioculus Caenis KUa 0.28
5% | Chironominae sp, Labiobaetis atrebatinus 0.64
6 | Uracanthella rufa Bleptus fasciatus 0.37
Sub Tot, | Chironominae sp, Uracanthella rufa 0.46
13 | Chironominae sp, Ceratopogonidae sp. 1 1.00
22} | Chironominae sp, Orthetrum albistylum speciosum 1.00
32} | Chironominae sp, Chironominae sp, (RED) 0.92
IX| 4z | Chironominae sp, Semisulcospira forticosta 0.42
53} Cloeon dipterum Rhantus pulverosus 0.84
62} | Chironominae sp, Limnodrilus gotoi 0.70
Sub Tot, | Chironominae sp, Cloeon dipterum 0.71
Total | Chironominae sp, Uracanthella rufa 0.33
Table 5. Species diversity' indices(H ) and Evenness Index(El) at each sites in the Oosip stream.
Site 1 2 3 4 5 6 7 8 9
EI 0.70 0.61 0.72 0.57 0.70 0.71 0.39 0.63 0.46
H 3,12 2.64 3.04 2.35 3.04 3.04 1.31 2.69 1.64
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Fig. 7. Species diversity indices(H’ ) and Evenness Index(El) at each sites in the Oosip stream.
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100%
EPrédator
BO%: K
‘@ S'craper
50%. o )
B Shredder
o8
' ':_(:ollgec,:tor

gy

‘B g1 2 6t 4 8t.4« B8tL.&B 61.6 ety -6t. %8 8t, 8

Fig. 9. Functional group at each sites in the Oosip stream.



OIEE 2| / ULl MMM HEPNFSE V 123

AT

+UH, 1988, VFFAEEZ A 308 TEH (FATEF). B, 840 pp.

U9, 1995, FHLFHAN A, FYAL 262pp

o]F% et al. 2000. LA WHFH 29 FEdT € 7RAY Y 49, YL 33-
102Hilsenhoff, W.L,, 1977, Use of arthropods to evalate water quality of streams. Wisc. Dept,
Nat, Res. Tech, Bull, 100:1-15,

M

i

—

Hilsenhoff, W.L., 1987. An improved biotic index of organic stream pollution, Great Lakes Ent, 20:31-
39.

Lee, J.W., S M. Ryu, J.Y. Cha, K1, Suh & W.Y. Choi, 1994, Benthic Macroinvertebrate Fauna of
Samchun-Impoundment, J, of Natural Sciences 14: 317-326. .

Lee, J.W,, WY, Choi, D.K, Chung & J.C, Chung, 1998. Study on the community structure of the benthic

" Macroinvertebrates and the biological evaluation of water quality in Samchun-Impoundment, J,

of Natural sciences 18: 151-167,

Lee, J.W,, J.H, Shin, J.C. Chung & H.J. Kang, 2000, Community Structure of Aquatic Insects in a
Mountain Stream of Mt, Myungji Area. Journal of Natural Sciences 20: 153-164,

Lee, J.W.,S.M. Ryu & D K, Chung, 1999, Community structure of aquatic insects in the upper stream of
Tokchon river, J. Kor, Biota, 4: 259-273,

Lee, JW., S.M. Ryy, J.Y. Cha & D.K. Chung, 1997. The study on the community structure of the
benthic Macroinvertebrates in Hoe Stream. J, of Natural Sciences 17: 175-184,

Lee, J.W.,S.M, Ryu, .Y, Cha & Y.T. Quan, 1997. The study on the community structure of the benthic
Macroinvertebrates in Whang River, J, of Natural Sciences 17: 165-174,

Lee, JW.,].Y. Cha & SM. Ryu, 1996, Study on the Biological Evaluation of Water Quality by Bentlﬁc
Macroinvertebrates in Whang River, Journal of Natural Sciences 16: 253-275.

Lee, J.W., S.M. Ryu & J.Y, Cha, 1996. Study on the Biological Evaluation of Water Quality by Benthic
Macroinvertebrates in Hoe stream, Journal of Natural Sciences 16: 277-298, .

Margalef, R., 1958. Information theory in ecology. General Systematics, 3: 36-71,

McNaughton, S J., 1967. Relationship among functional preperties of California Grassland, Nature 216:

. 168-169.

Pielov, E.C,, 1975. Ecological Diversity. 165pp, Wiley-Interscience Pubilication,

Ryu, S.M., J.Y. Cha, K1, Suh, WY, Choi, W H, Park & J.W. Lee, 1993, Benthic Macroinvertebrate
Fauna in the Han Stream, J, of Natural sciences 13: 255-265,

Quan, Y.T,, et al, 2002, Ephemeroptera(insecta) Fauna of Northeast China, Ins, Koreana 19(3, 4): 241-
269.



124 B2XMEETA R1A R4S

2 o

B ZA A & 58 67 188 593 1054 138% 0] PR RAMQ O H, B37|2-g Tt 47 67 188
673} 1274 1665 0.2 UEPto s &3 $08 B ALY o)A £3715(Lee et al, 2000094 YERIA]
ok A e ETt vl Eo] AL 0 HAF 0 2 v vhakek & TS eIt

ST FAEE Fo] AL O] ARAGE Fdo] HEA T HEH JFE & F Yot FE
Wigo] 743 FE £l P22 £ 43| A7t Holx gt EF & AT & A
3} 51540| 53} velBo] TR BB AXNT. 2 AW $9F0 2 FUT LFTEL AT
Ho F& 3FF ABZ @Yo, S 3, 4FF AT (AR Fo], FEsLEto] 5)o] S8
Mgk B4lo] Ba g Aotk ,

RIS A|5E BT 2.56, T5E AFE B 0.61 YERLoH ARFAE 0)2d FREF TS B
gom AFFAS 248 Ir) th HoFLe & & Yo ANFeR f-FRSFA A (8-
mesosaphrobic) & 2 B3 5 v FA74R| & S g 5] vle) g5d £ 23S e o v AEA
7t S 7] Aol BE S 3T 80t Al

2Mo| : o4Y, FHTE, THATE



0IE= 2| / AIETHO MNN HHPRFES

125
Appendix 1. Taxonomic list of aquatic insects and macroinvertebrates from Qosip stream.
Taxa 1uolm|w|v|vi]wm ]
Phylum Platyhelminthes HIFER
Class Turbellaria o7}
* Order Tricladida ANAE
Family Planariidae Eteolt
Dugesia japonica FeEet * - *
Phylum Annelida ARFEE
Class Oligochaeta H 527}
Order Archioligochaeta EARNE
Family Naididae EAZH
Chaetogaster limnaei Ex]Ho] 1) * .
Family Tubifickdae ARFo) 7}
Limnodiilus gotoi A=}Fo] * N e .
Class Hirudinea A7
Order Rhynchobdellida FEAHIE
Family Glossiphoniidae HAA S
Glossiphonia complanata 23 A *
Hemiclepsis japonica | ZEEAAHE * :
Helobdella sp. 9 AHE sp.
Bactracobdella paludasa AFEAAE
Toryx tagoi AT da A
Order Arhynchobdellidae gAu =
Family Erpobdellidae EAH
Erpobdella lineata E79¢ D I T T *
Erpobdella sp, EAHE sp.
Phylum Mollusca HATEE
Class Gastropoda =7
Onder Mesogastropoda SEEE
Family Bithyniidae 5-Fol5%
Parafossarulus manchouricus 31970l *
Family Assimineidae 715$-ol=}
Assiminea japonica 715580 *
Family Pleuroceridae o9
Semisulcospira libertina &7 * * .
Semisulcospira forticosta FETET] ' °
Semisulcospira tegulata EFETEY i Lt .
Semisulcospira paucicincta FrygtEr] i I A I .
Koreanomelania nodifila GFrle) e
Order Basommatophora 71¢Hs-
Family Lymnaeidae @705
Radix auricularia E299 * e b
Fossaria truncatula V)71 EET 0 i
Austropeplea ollula 71 Ego] * * i I
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Taxa I ViV VIL| VI | IX |38
Family Physidae AEo) g ol
Physella acuta HEEEH * 1t i R .
Family Planorbidae FollEg ol
Gyraulus chinensis Tolg B2 0] * T tltle
Hippeutis cantori FAE R EET0) * * *
Phylum Arthropoda BASEER
Class Crustacea a7
Order Isopoda 45
Isopoda sp, 1 545 sp.l
Isopoda sp.2 545 sp.2 o
Family Asellidae ¥
Asellus hilgendorfii B39 il
Order Amphipoda T4
Family Gammaridae A
Gammarus sp. SA8-E sp. *
Order Decapoda NZHE
Family Palaemonidae AR A5
Palaemon paucidens EAS-
Family Atyidae AEo) 3}
Caridina denticulata denticulata AJEgo] *
Class Insecta =57
Order Ephemeroptera BHEA Ol &
Family Baetidae A L e A
Alainites muticus A&3To]
Acentrella sibirica FgsHre] * T *
Baetiella tuberculata jEgefTitol * i *
Baetis silvaticus HEEFAo
Baetis fuscatus NEsHEAe] * * '
Baetis ursinus &R ’ bl
Baetis thermicus Akl B R o il
ILabiobaetis atrebatinus S &sF4to| * s |t
Nigrobaetis bacillus sl 540] o *
Nigrobaetis acinaciger IEF8THol
Procloeon pennulatum Zagjslato) . o i
Cloeon dipterum FNE ] * W
Pamily Heptageniidae R R N
Bleptus fasciatus YAl 1 *
Cinygmula KUa EA W3Rl KUua : b
Heptagenia kihada sl * *
Ecdyonurus dracon e * ol * °
Ecdyonurus bajkovae BTl * e * hd
Ecdyonurus kibanensis S L i) * o | e
Ecdyonurus levis YA 5740 . i * .
Ecodyonurus joemnensis )AL * *
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Taxa I B
Epeorus pellucidus A5l . °
Epeorus latifolium Ao alslF 4o *
Epeorus curvatulus Rl *
Family Leptophlebiidae Aol 3
Paraleptophlebia chocolata ATl >
Choroterpes (E,) altioculus AlgesrEao] *
Family Ephemeridae At
Ephemera strigata FJs}F4to) *
Ephemera orentalis FEFA * .
Family Ephemerellidae gespEielst
Cincticostella levanidovae AR *
Uracanthella rufa FEIFA ' d
Serratella setigera WA eE o] o
Sermatella zapekinae EE3E] .
Ephemerella dentata gefsigido) * ht
Drunelia cryptomeria 53Tt
Family Caenidae YA
Caenis KUa YA KUa * h
Family Siphlonuridae L e Al
Siphlonurus chankae Q3T *
Order Odonata FAYE
Family Coenagrionidae WA e}
Cercion hieroglyphicum F=47AE b
Cercion ¢, calamorum TEAFA
Ischnura asiatica opA|oHalztA ]
Family Platycnemididae B
Copera annulata AR hd
Platycnemis phillopoda TS AFAE
Family Calopterygidae B34
Calopteryx japonica E3AE ’
Calopteryx atrata AL ERAE * hd
Family Gomphidae AR H
Sieboldius albardae N34 *
Gomphus postacularis o5 AA 2
Onychogomphus ringens =R
Davidius Junatus &8R- *
Ophiogomphus obscura Z33AE]
Nihonogomphus KUa 318 5A73AE Kua
Anisogomphus maacki uho) 7158 3AE hd
Family Cordulidae AR
Macromia manchuria A .
Family Libellulidae A
Sympetrum pedemontanum elatum | @7/l HEFA
Orthetrum albistylum speciosum 2371 hd
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Taxa I | vv|vwvm| X |35
Ortherum triangulare melania 2472} '
Sympetrum kunckeli dgESTAE :
Family Aeshnidae g2}
Aeschnophlebia longistigma 25 97A *
Family Cordulegasteridae AR
Epitheca marginata AR A * i '
Order Hemiptera eAAE
Family Belostomatidae B
Muljarus japonicus A *
Laccotrephes japonensis gefn] *
Family Notonectidae 8 QAR
Notonecta triguttata 538 9x1A d
Family Gerridae A2FA) ol
Rhyacobates sp, o) F o AFAY ol sp. o
Gertis (G.) sp. faF A o] sp.
Family Veliidae 7 GegA ol
Veliidae sp. 7 AF7Y o] sp. e
Aquaris paludum 2FA 0 * * * *
Family Corixidae g
Hesperocorixa kolthoff FEdH
Order Megaloptera LLES R
Family Corydalidae WA
Protohermes grandis LR * it * o
Parachauliodes continentalis i ERAE * Lt
Order Trichoptera Az e
Family Hydropsychidae 4=
Hydropsyche KUa E£9%9 KUa * i I *
Hydropsyche KUb E¢=8 Kb * 1| * i
Hydropsyche KUc Ed%# KUc . . *
Hydropsyche KUd Ed=2) Kud * | oe
Hydropsyche KUe 24 KUe * A *
Cheumatopsyche brevilineata HulEgded * L] * °
Cheurmnatopsyche KUa FolEd e KUa *
Cheumatopsyche sp. FnEETHE sp,
Hydropsyche sp. E25 4 sp, * *
Family Rhyacophilidae By
Rhyacophila Kua EdxE Kua * R
Rhyacophila sp. Edxdid sp, .
Rhyacophila nigrocephala AerEEdRd * i *
Rhyacophila bilobata TUEEEY
Rhyacophila brevicephala HemEEd=d * i
Rhyacophila retracta STEYEY .
Family Glossosomatidae Feidea=t
Glossosoma KUa B g Kua * I °
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Taxa I ey
Family Limnephilidae S-Ed=as)
Neophylax ussuriensis 7HS-EEEd .
Nothopsyche KUa ZA-EdEd KUa * d
Ecelisomyia sp. ®
Cryptochia sp, hd
Platycentropus sp. hd
Family Goeridae 7R d=H
Goera japonica 7HE=H e
Family Lepidostomatidae vz d=st
Goerodes KUa Y2 2= KUa * hd
Goerodes KUb Y| 23w Kub
Family Brachycentridae e G
Mystacides KUa AP E=d Kua hd
Family Hydroptilidae ==}
Hydroptila KUa &= KUa ’ *
Family phryganopsychae st b
Agrypnia pagetana e
Family Stenopsychidae =
Stenopsychy griseipennis TG 2= *
Order Coleoptera ARG S
Family Dytiscidae B
Neonectes natrix =FFHE * d
Laccobius sp. NAEEINE sp.
Potamonectes hostilis SIS
Rhantus pulverosus el
Rhantus sp, N7 1ELAE sp.
Family Hydrophilidae E9els
Helochares (H,) striatus FEF9 * h
Laccobius (L.) bedeli AEFHe]
Berosus signaticollis punctipennis Aulo]Exufo] °
Family Elmidae o8
Stenelmis vulgaris oo d
Stenelmis sp. 1 2484 sp.1
Family Psephenidae EXbEdg

Psephenoides sp,1

S sp.1

Eubrianax sp.1

T EAZEY sp.1

Family Chrysomelidae gyt
Galerucella KUa =7]9849 Kua *
Order Diptera v}
Family Tipulidae Zos
Antocha KUa BF4YH KUa * hd
Hexatoma KUa AR N4 Kua *
Dicranota Kua 47125 Kua
Tipula sp. 2 A sp. *
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Taxa II V| V| VI| VIVl IX |35
Tipula Kua Zt}] Kua
Tipula Kub Zro} Kub * * o
Family Dixidae =73}
Dixa sp, o 2715 sp. * *
Family Simuliidae ko el oS
Simulium sp, )& sp. * x| % | = .
Pamily Ceratopogonidae =713
Ceratopogonidae sp.1 S 273 sp.1 * * «| * | *| e
Family Psychodidae hilest
Psychodidae sp. it sp, ' d
Family Muscidae A vle=}
Muscidae sp. 5l sp. .
Family Chironomidae ZuTs
Chironominae sp, (RED) Zrhr-olsh sp. (F-24) * "
Chironominae sp, (WHITE) 7ol sp (840) * s o | x| x| [+
Tanypodinae sp, 2ol sp, * Sl L L L L
Family Empididae ZuE)w
Empididae sp. F52)5k sp. * N .
Family Dolichopodidae Age) g4
Dolichopodidae sp, e =g} sp | o
Family Sarcophagidae FAuel=
Sarcophagidae sp. #32)5% sp. s
Family Ephydridae 7%
Ephydridae sp,1 E71918)5% sp.1 Lt he
Family Syrphidae E5%
Syrphidae sp, 25495 sp, e
Order Plecoptera BEHRE
Family Perlidae =
Stavsolus japonicus JEREHE] * * *
Kamimuria KUa ZA=#Kua
Neoperla coreensis FEEY *
Perl sp, 73=#5% sp. .
Family Nemouridae el Pt s
NemourKUa A< #Kua * *
Nemour KUb 7= Kub * x| x| = "
Nemourz tau ELu7ed *
Family Perlodidae | 2B
Perlodes KUa AET B} dKua * *
Oyamia nigribasis A= ’ :
Archynopteryx Kua E5IE7 % *
Order Lepidoptera V)=
Family Pyralidae CRCE
bt sp. .

Pyral sp,




