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ey

The purpose of this study is to analyze seasonal distribution of insects, birds, fishes, and benthos for Gongji
stream in Chuncheon and to explore some strategies towards creating a desirable close-to-nature stream. The
number of species occurred in the study stream was 23 for butterflies and 149 for other insects, 23 for birds, 15
for fishes, and 47 for benthos. The study stream was dominated by Arfogenia rapae, Polygonia caureum, Cyntia
cardui for butterflies, and Passer montanus, Anas crecca, Anas platyrhynchos for birds. The dominant species were
Rhynchocypris oxycephalus, Zacco platypus, Carassius auratus for fishes, and Limnodrilus sp. 2, Chironomus sp. 2,
Hydropsyche KUb for benthos. Attracting insect species of higher density requires planting of host plant species
and stabilization of plant coverage against disturbances. To enhance species diversity and density of birds, it is
desirable to provide diverse habitats including presérvation of downstream wetland and natural vegetation, crea-
tion of sand bars and islands with sand and gravel, and restriction of traffic passing and parking. Restoring fish
and benthos habitats needs improvement of water quality, layout of gravels and stones on sand-dominant stream-
bed, and use of close-to-nature revetment techniques.

Key Words : Insects, Birds, Fishes, Benthos, Close-to-nature stream
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Fig. 1. Study section and watershed of Gongji stream.
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Table 1. Occurrence of butterfly species and number of individuals by survey plot’

Species 11 12 13 14 15 Total
Jun] Aug| Jun| Aug| Jun| Aug| Jun| Aug| Jun| Aug
Anthocharis scolymus 2 1 4 7
Apatura metis 1 1
Artogeia canidia 3 5 2 2 1 2 2 18
Artogeia melete 5 2 2 3 4 4 22
Artogeia rapae 21 34 16 28 54 12 13 42 22 19 261
Atrophaneura alcinous 1 1
Celastrina argiolus 1 3 2 8 2 2 1 4 23
Clossiana euphrosyne 1 1
Colias erate 2 3 2 1 7 15
Cyntia cardui 1 2 1 6 5 3 2 24
Daimio tethys 2 1 4 7
Everes argiades 2 1 3
Libythea celtis 2 6 1 7 16
Neptis sappho 1 1 3 2 2 2 1 12
Niphanda fusca 2 2
Papilio machaon 1 1
Papilio xuthus 1 2 1 2 4 1 5 16
.Polygonia calbum 2 2
Polygonia caureum 2 11 1 4 3 7 2 5 8 43
Pontia daplidice 1 2 2 1 1 7
Rapala caerulea 2 1 3
Sericinus montela 1 1 2 2 2 5 3 4 20
Vanessa indica 2 1 3
No. of species 7 7 7 8 9 7 8 11 14 13 23
No. of individuals 32 55 35 57 76 33 33 70 58 59 508
* Location of survey plots I1~5 is shown in Fig. 2.
SNAZ 714 @& TEE Yt &9 3F 322, 4wt 25 F
oA AAUETL £ olfE AAFH o5 ¥ UHFS A E gu 58 F 78 347 149F
< HWHe FAGU B i, FA L #4034 A7E EE8tHTable 2). 7 AR AA
Bo] ¢3¢ AABAEE AT Ad 7)Agr) LE5F F, AAEo] & U%zA 7HE SAEA A
A A ZUEY A3 vt B Aeign, ggoz duyEy AR 77
A YrRErE @A gt o)e dAAY 8y w1 4% S &olqith AAE F whiE
Az Y FFLE MY CERFIL 53] 3 22 F 57FoR s Be 242 ey,
2359 237 Aol 7154 E(host plant)l JF  geozm ,—q\,}m;ﬂr 19%, Bunts 112 $9 40
Az B F 83 %%’](S}l cking) 122 g o $AZ2 e Eupde] EUsH Euproctis subflava)
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Table 2. Number of insect species and individuals by family occurred in survey plots’

o . of ) N No. of No. of
Order Family g)zci(e):s incll\il\?id?lfals Order Family species | individuals
Attelabidae 1 2 Lymantriidae 2 25
Cerambycidae 1 3 Notodontidae 4 13
Coleoptera Chrysomf?loidea 5 14 Noctui@ae 56 183
Cocconellidae 3 18 Lepidoptera | Pyraloidea 11 32
Curculionidae 1 3 Saturniidae 1 3
Harpalidae 1 1 Sphingidae 8 14
Coreidae 5 20 Zygaenidae 1 2
Lygaeidae 4 9 Mantodea Mantodae 1 2
Hemiptera Pentatomjda.e 3 5 Odonata Coenagrionidae 1 3
Platycnemididae 1 4 Libellulidae 2 9
Reduviidae 1 2 Gryllidae 1 4
Homoptera Cicadellidae 2 13 Oecanthidae 1 4
Arctiidge 2 17 Orthoptera PyrgomomhiQaG 1 3
Bombycidae 1 2 Rhaphidophoridae 1 2
VLepi doptera Cosside}e 1 2 Tetn:gida.l-e 1 8
Drepanidae 1 2 Tettigoniidae 1 1
Geometridae 19 58
Limacodidac 4 10 Total 34 149 493
* Excluded were butterfly species shown in Table 1.
olP)g Az dukAQl 2EA 2ARETL v NE Mg Ae F3 AT #REdE, o] 77
W AR A GERAT T2 ARl o A9 wdE F3 2 Sae] g Amle Ho
£ A%e We 2, o+ 2 S AFe d zse AABEL FAD Ao BUHY
AR R As) AAe] dxF Wefsty b o) g TAstE MASE 2REF BE OT F
MAeizie] Bgely] g Ao BAET A gpoAE % 50%0] By ;—wgz ERntal e
A Aol ®e WEe B4 5] AAN  zfFo] TAMG M) O Bol T olfE o
T UA AR AR 2ASE Aol AF # gAs D oz o) X} 17} slo} @& )
dcha 2 5 ok 918 ndEA 2 FAAY e opouy se) 2N F WYt ¥
A 2712 A2 AGe2RE ANTY Aol @Eo] WuurFY YTy W B 5
Al AR HeBA, 95 AP TE AT K og AF 0" 5 g zgle] $55tu, ikl
A7k Ked Aoz Audd, F9ol AwHol U7l WEA oz FHUG B
33 2% AN 28E 9 AN FHE e 3
ZA B & 23% 535707 maEgon  AAEAS 1R R A QL RHAF T B
SHEE A ANS BE%E Adse pa L ANA 2AE BUsel, A4S A, 250
(Passer montanus)®) i, ¢]o1A 29 &(Anas crecca) A ‘?‘—]' T FEE AN P& gE A st
10.8%, %% 22 (Anas platyrhynchos) 7.5%, &lwEr 27dh
322 (Anas poecilorhyncha) 58% 59 o8 34, o1&
EltH(Table 3). AldHEE 10°J°ﬂ 17 213704 ZAMEH F 439 15% 1440 A7 2 1,
Eé/‘i VRS T3 MACE 23sAed, olv A dF EAF $HEY oY auA %3
9 2RIk 498 Aol ARG A B @ AL ohIATHTable 4. $UE ¥ pSETL
% 7ﬂzﬂ7} #Ed P 3FEFY FAE~Zwn B X (Rhynchocypris oxycephalus) 2] (Zacco
2 2470 A0tk B3, X}Oqilx*ﬁxlﬂ ¥E3t  platypus), B (Carassius  auratus), FEo]
T WHEYTEFE R A E] AAsE 29 (Pseudorasbora parva) 513t 108 AL A 7}
W~Fukw EZR A Bl el wlE) 279 28 4 2L FEo| Fdided, ot 77k A
Wb Gt BV WRAN-$AT Fo  Sdel AR elfe) AN wolurl W
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Table 3. Seasonal distribution of bird species and number of individuals in study stream

Species Geodu ~Namchuncheon | Namchuncheon ~Gongji Gongji~Hoban Total Importance
May | Jul | Oct | Feb |[May | Jul | Oct|Feb |May | Jul | Oct |Feb value(%6)
Alauda arvensis 1 1 0.19
Anas crecca 13| 24 2 4 15 58 10.34
Anas platyrhynchos 31 2| 2 2 14 | 17 40 7.48
Anas poecilorhyncha 3 5] 6 8 3 6 31 5.79
Ardea cinerea 1 3 1 1 6 112
Carduelis sinica 3 1 4 0.75
Charadrius dubius 1 2 1 2 6 1.12
Charadrius placidus 1 1 0.19
Egretta alba 1 1 2 2 1 7 131
Egretta garzetta 11 31 1 2 2 1 6 1 27 5.05
Egretta intermedia 1 1 1 3 0.56
Hirundo rustica 1 1 2 3 7 1.31
Hypsipetes amaurotis 1 311 5 0.93
Motacilla alba 3 1 7 11 2.06
Motacilla grandis 1 3 2 6 1.12
Parus major 2 2 0.37
Parus palustris 2 2 0.37
Passer montanus 331113 1] 1913611 3] 63 517211 287 53.64
Phoenicurus auroreus 1 1 0.19
Pica pica 21 1 1 8 4| 2 18 3.36
Steptoperia orientalis 1 3 3 7 1.31
Thrdus naumanni 4 4 0.75
Tringa ochropus 1 1 0.19
No. of species 51 71 9111 3 6] 5 6 9 7113} 3 23
No. of individuals 5012116146 22| 42120]19 8 | 32132 | 4| 53

Table 4. Seasonal distribution of fish species and number of individuals by survey plot”

Species Fl 2 F3 P4 5 ¥6 Total
M{J|O|DIM[JIO|DIM|JIOIDIMJIOIDIMIIOIDIM[J|O|D/ M| J]|O|D
Carassius auratus 4] 51 2 6 6]11] 3 4 8 10122120
Carassius cuviri 3 1 3l | 4
Chaenogobius urotaenid 1{ 2 151 3} 3 215 211 2010 1117y 9110
Micropterus salmoides 3 3 37 3
Misgurmus anguillionudatus | 3| 2] 1] 3 1] 3 2 1 1 41 51 4 4
Nemacheilus toni 9] 6] 3] 9(26] 3| 1] 1] 6{14] 1 3 1041 [26] 5
Opsartichthys uncirostrs emurensis 2] 2 2
Pseudpgobio esocinus 1 2 3
Pseudorasbora parva | 21 3 6 1] 1] 2|18 12] 8 1] 2 1021 |24) 11
Pungtungia herzi 1 1
Rhinogobius brunneus 4] 31 5] 8] 7] 2] 7] 4 12] 4 4115 1211121 31
Rhynchocyoris oxyeephalus | 36118 45| 31| 14| 94| 34121] 5175]35]13 15]19 1 55 |287 |130 | 84
Sarcochedlichthys nigripinis mori 2 2
Zacco platypus 3412713515157 42]23]|32]56|57|33| 27 49|51 28132 19]19]147 {126 187|176
Zacco temmincki 11113 11 143
No. of families 21 3] 3] 3] 3] 4] 3] 3] 4] 3] 3] 3 3l 2 3 31 2] 4] 4] 31 3
No. of species 6] 8 71 5] 6] 8 5] 4] 8] 8/ 6] 5 8/ 5 4 81 2/ 10| 11 {13] 7
No. of individuals | 80169195]57]{95181{63| 62| 78187 [00{ 48 90| 9B 47136 2 1381201253 1537 433 {321

" Location of survey plots F1~6 is shown in Fig. 2. M, ], O and D indicate May, July, October and December,
respectively.
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Table 5. Seasonal distribution of benthos species and number of individuals by survey plot”
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Soeci Bl B2 B3 B4 B5 B6 B7 Total
»pecies Ml Jsm[y[sm[glsIm[s]s|m[1]s|m[1]sm[1]s[Mm[1]s
Ameletus montanus 2 3] 1 2 3 5
Anax parthenope 1] 11 1 1 1 1 2
Anox sp. 1 1 2 3
Anax sp. 2 1 1
B 1 1
Baetis pseudothermicus 5 1 4 2 12
Baetis sp. 9| 1y 11 3] 5] 2| 11 3 120 20 5 7 1} 3 20 221 21
Calopteryx atrata 50 6 20 10 1) 4f 20 1) 3{ 1] 17 27 3| 1 6 13| 4
Calopteryx japonica 2 | 3 1 6
Cemiopsyche 1 2
Cheumatopsyche sp. 1 1
Chironomus sp. 1 12] 31 9] 1] 3| 5 1 1] 3 41 3H| 17
Chironomus sp. 2 421 12| 25) 32| 15| 14] 58| 1{ 42| 25 291 19 2| 16| 14| 8| 3 190 38/ 129
Chironomus sp. -3 33| 41] 16 28! 2| 15|-19| - 5| 31} 11| 12| 38[+ 6] *7|-26}19| 11{ 15 71 158} 124} 60 -
Chironomus sp. 4 13 4 3 28| 5] 8 16| 12| 5| 5| 27|19 9 47| 39
Chironomus sp. 5 4 2 6
Chironomus sp. 6 2 1 16 21 6 4 5 6
Cybister japonicus 1 1 1] 1
Diplonychus japonicus 1 20 10 2y 1} 1} 4| 3 2 3] 21 1 9 9| 5
Ephemera orientalis 1t 2{ 41 31 11 2] 2y 3] 5] 4 2 6| 12y 12
Gerris paludum 1 2| 3 2| 1] 2 2l 5 4 1| 2 3| 2 2 14] 14| 4
Glossosoma sp. 9y 4| 11| 3| 2| 9117] 9 7| 5| 3] 2 34| 18| 29
Gomphus postacularis 1] 1 1] 1
Gyraulus convexiusculus 1] 2] 3] 2] 3] 1 1 2 1 4 4] 8| 8
Hirudo nipponica 1 1
Hirudo sp. 1 20 4 20 2] 1] 31 1 11 21 1{ 4| 31 2| 3| 7 15| 19| 4
Hirudo sp. 2 2 1 1 4
Hydropsyche KUb 26) 12| 14} 31} 24| 26} 14} 19] 8] 11| 18] 19| 25} 23] 8 107) 96
Hydropsyche sp. 1 16 7 21 14] 32| 3 15 211 84| 3
Hydropsyche sp. 2 1 1] 3 4 1
Hydropsyche sp. 3 4 2 2 8
Laccophilus difficilis 1 1 11 2 3 20 51 1
Laccophilus sp. ‘ 2| 3] 2] 1] 2 3 1] 1] 2 8 6 3
Laccotrephes japonensis |~ 2 3] 5] 2/ 51 1] 3] 2| 1] 1 10 9] 6
Limnephilus sp. 1] 2] 1 1 2] 1
Limnodrilus sp. 1 5/ 61 3| 9| 70 12{ 8| 18| 4| 5| 23| 2[ 14| 83| 11| 13| 34| 16{ 17{ 26| 19| 71{ 197| 67
Limnodrilus sp. 2 1| 31 1| 2| 12| 2| 7| 32| 7| 51| 47| 51| 59| 71| 82| 41| 92| 11| 161| 257] 14
Orthetrum albistylum 1 1
speciosum
Physa acuta 1] 3) 21 1] 2| 4 1 3| 2| 4| 5; 3] 1} 2 7 10| 17
Radix auricularia coreana 3 20 2] 3] 4) 4] 5 3] 8 21 2 8] 1} 19
Ranatra chinensis 11 3| 3| 6/ 7] 2| 2| 3 3 1 9] 14| 8
Serratella rufa 21 3| 70 5| 9| 3| 2{ 11| 4] 7/ 19] 5 3 6| 45| 19
Sieboldius albardae 1] 1 1y 1
Tipula sp. 1 1 3t 20 1 2 20 11 3 70 8 3
Tipula sp. 2 1] 2| 1 1| 1 11 3] 2 21 6| 4
No. of species 16] 17| 17| 17| 22| 22| 25| 22| 26| 25| 21| 26| 15| 20| 17| 10| 11} 10] 9| 5| 7| 5| 31} 39
No. .of individuals 151]141]118]100{140(1001152|144]105|187{180(131|173| 204 115[155{157{128] 93 {153} 66 |1,011}1,119] 763

* Location of survey plots B1~7 is shown in Fig. 2. M, | and S indicate May, July and September, respectively.
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