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Abstract

Community structure of benthic macroinvertebrates was investigated from Gigye stream, Pohang, Korea from
May to November, 2007. As results, total of 108 species of macroinvertebrates under 49 families, 15 orders,
5 classes in 3 phyla were identified. The number of species was the most abundantly revealed in aquatic insects

(class Insecta) with 86 species (82.6%) under 7 orders. The phylum Mollusca (10 species,

9.2%) and the phy-

lum Annelida (6 species, 5.6%) were followed in order. In the class Crustacea, 6 species (5.6%) were
distributed. In aquatic insects, the order Odonata was the most abundant taxon (20 species, 23.3%). Seventeen
species (19.8%) of the order Ephemeoptera and 16 species (18.6%) of the Coleoptera were followed. The pri-
mary dominant species in the stream was Cloeon dipterum of Ephemeroptera. For community analysis, the
values of diversity index (H'), evenness index ('), dominance index (DI) and richness index (RI) were studied
and the average values of them were 5.65, 0.84, 0.13, and 13.18, respectively.
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Fig. 1. Investigation sites of Gigye stream, Pohang, Korea.
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Table 1. Taxonomic list of benthic macroinvertebrates from Gigye stream, 2007

Individual numbers/Sites

Taxa

Phylum Mollusca 94 5 E &
Class Gastropoda &7}
Order Mesogastropoda FE 2
Family Viviparidae +=-$-% o] &
Cipangopaludina chinesis malleata (Reeve) =%-8o} | 7
Family Pleuroceridae T}&7]%}
Koreoleptoxis globus (v. Martens) < t}h& 7]
Semisulcospira forticosta(v. Martens) F&T}<&7)
Semisulcospira libertina (Gould) T}& 7]
Order Basommatophora 7]¢H=
Family Lymnacidae 297§ o]3}

Radix (Radix) awricularia (Linnaeus) 227 o] 34
Family Physidae 9% o]E 23]}
Physa acuta Draparnaud 9 o] 2 g vjo) 57

Family Planorbidae Ho}2] &g o| 3}
Gyraulus chinensis (Dunker) Fo}e] &g 3) o)
Hippeutis cantori (Benson) =3 %o}z] &g 1) of 12
Polypylis hemisphaerula (Benson) v} HEo}2] Eg 7o)

Class Bivalvia o]uf=j|7}
Order Unionoida A3]&

Family Unionidae 4] sj=}

Cristaria plicata (Leach) 7 o]@ )=o)

Phylum Annelida 83525
Class Hirudinea A™ 27}
Order Rhynchobdellida 52 A= 2] &

Family Glossiphoniidae 2] Aw &) 2}
Alboglossiphonia lata (Oka) Z7'dZ Aw ¥
Glossophonia complanata (Linnaeus) 2] & Ao g}
Hemiclepis japonica Oka &%-'d 2 An g 2
Hemiclepis marginata (Muller) =4d & Ao g)

Order Arhynchobdellidae €] A 2] 2

Family Hirudinidae A ™ 2]}

Whitmania edentula Whitman =424 g]

Family Erpobdellidae & Aw 2] 7}

Erpobdella lineata Muller & Ao g]

2(3[4[5]6[7[8]910]11[12]13] T
2006|5048 3 54
8|3 4 15
7 (10 1 3 31
14 3 418(519|7/2 79
3814 (27|11 12]27] 1114 16 11215
17 142211 18 33| 11(13]196
4 4
12

2 2
1]3]3 7

3 3
5103 2 10
2

3 3
2 1 3

5 5
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Table 1. Continued
Taxa Individual numbers/Sites
11213[4]|5|6(7[8]9[10j11J12{13| T
Phylum Arthropoda H A5 2%
Class Crustacea 7}2}+7}
Order Tsopoda 522
Family Asellidae & #) 3}
Asellus hilgendorfii Bovalius &g 11 18 4 33
Order Amphipoda ©z}&
Family Gammaridae & A3~}
Gammarus sp. QN T+% 9 9
Order Decapoda 4 Z}&
Family Atyidae A#j o]}
Caridina denticulata denticulata De Haan Ajjnj o] 29 29
Family Palaemonidae ] 7 v]Aj}-3-2}
Macrobrachium nipponense (De Haan) 7] A 0] A-$- 11 1012622 13] 82
Palaemon miyadii (Kubo) u]o}r]Aj-$- 6 9 9 71 31
Palaemon paucidens De Haan ZA)-$- 8 8
Class Insecta &7}
Order Ephemeroptera 3}-54to] &
Family Baetidae x1v}3}§ 4o}
Acentrella gnom Kluge 7)) &3}54o) 57 1511 15] 98
Cloeon dipterum (Linnacus) 527|354t o] 31(25(24 16 (3014|1812 19 311220
Nigrobaetis bacillus (Kluge) 72738}F40] 1117 18
rocloeon maritimum (Kluge) 222118 31#4to) 14113 18 16 61
Family Ephemerellidac +8}3}-34ko] 7}
Ephemerella keijoensis Allen Q2H3}1%4to] 13 21 6 12 52
Serratella setigera (Bojkova) % Z1g] 315 4to) 6 6 12
Uracanthella rufa (Imanishi) 5% 31¢40] 61715 7 5 30
Family Leptophlebiidae Ze)) 3}54to] 1}
Choroterpes (Euthraulus) altioculus Kluge
Al Ztg) s 4to] 33 11 4 4 52
Family Heptageniidae &=}3}F4}o] 3}
Cinygmula grandifolia Tschernova 831 3}54ko] 2 2
Ecdyonurus dracon Kluge 3y}2}al$4lo] 4 4
Ecdyonurus kibunensis Imanishi 57 815 4to| 4411313514014 25 31 15 217
Ecdyonurus levis (Navas) Y] 3 8} 4o] 629 7|8 10 60
Epeorus curvatulus Matsumura 8- x)) 314k o] 6 6
Epeorus latifolium Ueno 53 3}F4}o] 7110] 4 8 4 33
Family Ephemeridae 3} 40|}
Ephemora orientalis McLacjlan ¥ %F3}-54}o] 3[4 2 6 15
Ephemora strigata Eaton Y-Y]8}54}o) 3 2 4 9
Family Potamanthidae 7}3}54to] =}
Potamanthus luteus oriens B. et M. 7}&8}5 40| 412 6
Order Odonata & A}#] =
Family Coenagrionidae 2 %=}2] 2}
Cercion calamorum (Ris) 57242 x}7] 427 13 1523 6 106
Ischnura asiatica (Brauer) o} A]o}A Zatg] 2915 5 5(915 29 71 63
Family Platycnemididae & 7+=2}2) =}
Copera annulata (Selys) 4742} 44120114 | 11 37018|13)12 169

Family Calopterygidae &3+A}2] 3
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Table 1. Continued
Individual numbers/Sites
Taxa
112134151617 ]18{9(10/11]12]13§T
Calopteryx atarta Selys 7387 =}g) 15 5 4 24
Calopteryx japonica Selys Z7r}&) 7 11| 8 6 10 9 11211073
Family Gomphidae ¥ 3} #4=72}&] 1}
Anisogomphus maacki Selys v}o}7]ZH Axlg) 919 5 5 51618 47
Burmagomphus KUa #2292 21E] KUa 3 3
Davidius lunatus Bartenef &) & & =}g] 8 7 15
Gomphus postacularis Selys 2] S 3218 4 4
Gomphidia confluens Selys 2] %3472l 3 3
Ophigomphus obscura (Bartenef) =4 7Z}g] 3 3
Sieboldius albardae Selys o2} &2} 2 6 8
Trigomphus citimus (Needham) 7}A] &A1& 3 515 13
Family Aeshnidae %72=}&] 3
Aeshna nigroflava Martin 21 v}o] g2z} 4 2 2 4 12
Family Corduliidae £ 41}73Hx}&] 3}
Cordulia aenca amurensis Selys 257z} 5 5
Somatochlora graeseri Selys Q5 @7 =}E] 5 5
Family Libellulidae 2} 3
Orthetrom lineostigma (Selys) &2 2z} 9 6 |10 11 36
Pseudothemis zonata (Burmeister) = &3] 2] Z=}g] 2 2
Sympetrum darwinianum (Selys) <& &%+4}€] 919
Sympetrum eroticum (Selys) 57 v}to] &&=} 8 14 1217 41
Order Plecoptera F = 2| &
Family Neouridae ¥17} % 2] 7}
Nemoura tau Zwick E99 735 ) 5 5
Family Perlidae 7% 2} 5%}
Oyamia coreana Okamoto Z 7} % Zj 7 7
Order Hemiptera = @A) &
Family Belostomatidae 2%}
Muljarus japonicus (Vuillefroy) =}k 8|9 10 8 |12 8 9 | 64
Family Nepidae 7ol v]3}
Ranatra chinensis Mayr 7)o} ] H] 7 7 11| 25
Family Notonectidae 4733) 4 X) A 3}
Notonecta reuteri Hungerford =538 AXA | 5 2|7
Notonecta triguttata Motschulsky 73] Q2] A 4 4
Family Corixidae &3}
Micronecta guttata Matsumura %10}<=21E-H ) 13|10 16 | 12 41
Micronecta sedula Horvath Ziv}-EH #) 14 14 | 13 5711119 128
Sigara substriata (Uhler) W23 g 8| 7|13|5 6 39
Family Gerridae 43 # o]}
Aquarius paludum (Fabricius) 45 30| 21| 8 g§| 7110 7 9 {70
Gerris gracilicornis (Horvath) S8 7HAF 7 o] 11 7 5 10 9| 8|50
Family Hydrometridae 443 3jo]3}
Hydrometra procera Horvath °f 442 A o] 3 3
Order Coleoptera &3 H 72
Family Haliplidae &3 =7]3}
Haliplus japonicus Sharp ©]7]&% 1|1
Haliplus sharpi Wehncke AFo}ZEZ =) 4|4
Peltodytes intermedius Sharp 8 =7) 2 8 {10
Family Dytiscidae Ew7)3}
Copelatus weymarni Balfaur-Brown °l| 5% &7} 2 2
Cybister brevis Aube 7374 E¥7] 313
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Table 1. Continued
T Individual numbers/Sites
axa 1[2[3]als]6]7]s]ofwo[uln2[][TT
Graphoderus sp. o}g=EY| & 4 4
Hydaticus sp. &5 41 4
Laccophilus difficilis Sharp 7| &E37) 5 31 8
Neonectes natrix (Sharp) =85 E7) 14 9 31
Potamonectes hostilis (Sharp) & 2|ZE4}H7) 719 5 2 3 4 | 30
Rhantus pulverosus (Stephens) °ff 7] Z-1}7) 514 9
Family Hydrophilidae &1 o] 2}
Enochrus umbratus Sharp 33 &9 o o] 26 6 | 4 14 50
Enochrus uniformis Sharp 3+ Y2 &9 o o] 4| 4
Laccobius bedeli Sharp % & o] 5191217 13 6 | 50
Family Gyrinidae &8 o]}
Gyrinus japonicus Sharp 7o} 8 8
Family Psephenidae E-AtzZbd #] =}
Mataeopsephus KUa B-2EA7bd8 8] KUa 2 2
Order Diptera 3] %
Family Tipulidae 2t} 3
Antocha KUa HF2th# KUa 2 2
Tipula KUb Z}t}7] KUb 3 3
Tipula KUe Z}t}7] KUe 1 1
Tipulidae sp.1 Z}t}# =} 3 3
Tipulidae sp.2 Z-ThA 3} 4 4
Family Chironomidae 2w} 3}
Chironomus dorsalis Meigen 5 7Zul+- 2 2
Chironomus sp.1 7213 4 217 9 22
Chironomus sp.2 Zok42; 5 5
Chironomus sp.3 Zo}+% 21714 6 1 20
Chironomus sp.4 Zru}3: 2 4 (1713 26
Chironomus sp.5 Zru}-3; 6 6
Family Culicidae = 73}
Anopheles sp. dEENE7)E 7 10 19 22| 58
Order Trichoptera Y X &) &
Family Ecnomidae 33 % e} 3
Ecnomus tenellus (Rambur) ¥ X ) 2 2
Family Hydropsychidae Z¢ X% 2} 3}
Macronema radiatum McLachlan 224 %7 15 2 1 18
Family Rhyacophilidae 2% j 3}
Rhyacophilia impar Martynov AX S gL @) 4 4
Family Glossosomatidae 322 % 2} 3}
Glossoma KUa 3#d @) KUa 20 2610 8 21 15 12 112
Family Limnephilidae $-%-¢ %23
Apatania KUb o -5 %2 KUb 7 5 12
Hydatophylax nigrovittatus McLachlan wj¥-5-9-5d % 2] 5 8 13
Family Lepidostomatidae W) 23 @ % &) 3}
Goerodes KUa W23 dxd KUa 3 8 6 17
Family Stenopsychidae z}g < )3}
Stenopsyche bergeri Martynov Q714G 118z d =) 2 2
Family Polycentropodidae 71'd% 2] 3}
Plectrocnemia KUa 71g %] KUa 1 1
Total : 3phyla Sclasses 15orders 49families ]OXSpeciesl 402[432|233|395(149{272|252(290|148|177(2421196{218|3,365
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Table 2. Species composition of macroinvertebrates from Gigye stream

No. of species by site Total
Taxon
1203 a5 6|78 |9|1w0]n]|2]|is|Nooffo
species
Mollusca 4 7 4 4 3 3 5 5 4 1 3 3 2 10 9.2
Annelida 1 3 2 0 0 1 0 1 1 0 0 0 0 6 5.6
Crustacea 1 0 2 1 2 2 2 1 1 1 0 0 2 6 5.6
Arthropoda—— e 20 [29] 14 [26] 7 [20 |21 | 28| 9 [ 20| 18] 23 [ 21 | 8 |796
Total No. of species | 26 |39 22 (31| 12 | 26 | 28 | 35 5122121 ]2 ] 25 108 100
4 % 24.1(36.1(20.4128.7(11.1|24.1(25.9]324113.9/20.4|19.4!24.1{23.2
Mo Iusca (9 .2%) 40 -
Anne | ida (5 6% ) "
Crustacea (5 6%)
30 -
2 26 25
g ® 22 o
Q
Insecta (79 6% ) % 0
o
Fig. 2. Species composition of macroinvertebrates from o 15 12
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Table 3. Species composition of aquatic insects by site from Gigye stream

Sites Total
Taxa tl2 3| a|s |67 8| 9|0]n|nz|n|dedl oy
pecies
Ephemeroptera 3 10 | 7 7 5 5 2 8 2 5 1 8 2 17 19.8
Odonata 7 6 4 9 0 6 7 7 5 3 6 4 3 20 23.3
Plecoptera 0 0 0 0 0 0 0 0 0 1 0 1 0 2 2.3
Hemiptera 5 5 1 3 1 5 6 1 2 2 5 1 5 10 11.6
Coleoptera 3 3 1 3 0 2 4 4 0 2 1 1 10 16 18.6
Diptera 2 3 1 2 0 0 2 5 0 2 5 2 1 12 14.0
Trichoptera 0 2 0 2 1 2 0 3 0 5 0 6 0 9 10.5
No. of
Total | species 20129 {14 26| 7 [ 2021 }28} 9 |2 |18} 23|21 86 100
% 23.3133.71163130.2] 8.1 |23.3|244132.6|10.5[23.3]20.9{26.7|24.4

Table 4. Dominant and subdominant species at each site

P lecoptera(2 .3%) from Gigye stream

Trichoptera(10 .5%)
_ Hemiptera(11.6%)

Odonata (23 .3% ) ; -
Dominant species

Subdominant species
Diptera(¥4 0%) Physella acuta
Copera annulata

Sites

Ephemeroptera (19 .8%)

Co leoptera(18 .6%)

Ecdyonurus kibunensis

Fig. 4. Species composition of aquatic insects from Gigye Radix _auriculata

stream. Caridina denticulata denticulata

123456

Cloeon dipterum

Acentrella gnom

4
2 Ecdyonurus kibunensis

Ecdyonurus kibunensis

Physella acuta

Copera annulata
Cloeon dipterum
Radix auriculata
Cercion calamorum

Ecdyonurus kibunensis

Glossoma KUa

Micronecta sedula
7'8 9

10 “ 12 13 Radix auriculata
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~

No . of Spec ies

-]

o

Ecdyonurus kibunensis

Site 10
Glossoma KUa
Fig. 5. Species composition of aquatic insects by site from Physella acuta
Gigye stream. 1 Ischnura asiatica
Semisulcospira libertina
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=

g

Table 5. Community analyses from Gigye stream

W Diversity | Evenness | Dominant| Richness
Site Index(H") | Index(J") |Index(DI)/| Index(RI)

1 4.12 0.88 0.21 4.17

2 4.79 0.91 0.19 6.26

3 4.14 0.93 0.23 3.85

4 4.54 0.92 0.23 5.02

5 3.23 0.90 0.42 2.20

6 4.28 0.91 0.25 4.46

7 4.46 0.93 0.20 4.88

8 475 0.93 0.16 6.00

9 3.13 0.80 0.48 2.80

10 4.15 0.93 0.26 4.06

11 4.06 0.92 0.26 3.64

12 4.33 0.92 0.23 4.74

13 4.30 0.93 0.24 4.46

Total 5.65 0.84 0.13 13.18
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H(Table 6), h &2 47
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Years Water Temp. pH DO BOD COD SS MPN T-N T-P
() (mg/L) (mg/L) (mg/L) (mg/L) | (100mf) | (mg/L) (mg/L.)
2000 14.5 7.4 11.0 0.7 1.4 1.7 2119 3.458 0.083
2001 15.4 7.4 10.9 0.7 1.9 1.7 217 4.881 0.035
2002 15.3 7.3 10.6 0.8 19 1.5 1042 4.488 0.091
2003 15.4 7.3 10.2 0.8 2.9 5.1 907 2.674 0.124
2004 16.3 7.3 10.8 0.9 1.8 3.0 4039 3.633 0.026
2005 16.5 7.4 10.5 1.1 2.0 2.7 342 3.693 0.022
2006 15.5 7.8 9.8 1.0 2.1 22 212 3.321 0.028
2007 17.3 7.5 10.4 0.7 1.7 23 152 3.379 0.024
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