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Aquatic Insect Communities of the
- Northern Slope Area of Mt. Pangtae

by
Yoon, I. B, S. J. Lee and J. H. Hwang

Department of Biology, Korea University
Abstract

An Ecological survey conducted in the two tributaries of Mt. Pangtae _vCreék'at_Mt. Pangtae

area in Inje—gun, Kangwon—do, from 15th to 19th of August, 1995, resulted in the total 76
species, 50 genera, 32 famlhes, 6 orders of aquatic insects. Thdse included 33 species of
Ephemeroptera, 14 species of Trichoptera, 13 species of Plecoptera, 12 spec1es of Diptera, 2
species of Coleoptera, 1 species of Odonata.
Number of species and number of individual were more abundant at the 31tes G (33 species,
266 ind.) than other sites. At the most of sites, the species of Ephemeroptera was 1st domi-
nant species except for site B (Chironominae sp7), site D (P. kisoenesis) and site G ( P.
kisoenesis). Dominance indices ranged 0.343—0.873 (mean 0.516) at the all sites. Diversity
Indicies ranged 1.405—3.870 (mean 3.068) at the all sites, which indicate unpolluted (oligo—
mesosaprobic) state. Communities were likely ‘to be grouped among sites along with each tribu-
tary, but generally showed high similarity between the neibouring sites.

According to our results, the fauna of aquatic insects was very diverse in the tributaries of
Mt. Pangtae area. And Mt. Pangtae area had diverse micro—habitat for aquatic msects
Therefore, we suggest that this area is valuable to be conserved and will be conserved.
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AN EER 2T 2o GHgeA ) 1% BE 2%} &H|Rlo|n], 2o AFe] Aalehe ofe) Fa%
ol 2A) SEAEA Y ouiR] &3le] 2 gL dT}. oS ERHIL ul$ TFet BEgEAS) OY
3 Ao HLIT ol BFAEAY T2 715 BBlY] A wtEA] A7sior & Tt
(Hynes 1970). Rmtolz} o] 58 nEg £31e nlaraldod HAshs, Blaa o] $4e) A1 34
A9 $A2) WAsle] ¢ TR B B AL YT & Y& 1Y TR BEFOT T
At} (Hynes 1970, Wilhm 1972, Macan 1974, Pennak 1989, McCafferity 1981). .

o3 MY WFEIRZFE F FATERE 25U AT BSAEACNA Hasts A4
MY EAEEE) of 95%F FAok= Ul$ = BEZ (Ward 1992) 024 ANAUFTAZEE 1)
FH BRTlT T ok Bt @ Mg A WPRARFE 2L B AsiAE A
22 7Ue JYs molsteiolgt rt. Wrlolgt $ATEL TE ANUWRFTHFE R 8] @
A BE7iR)e) BHo] 41 Ao Wt 2¥7t uER Mg glo] ABFOZAE FX7} &}

et A4S 7 (1969)9) AT Ao, 9 5 (1974, 1983, 1991), &3} o] (1978), A &
(1979), &3 ¥ (1982), %:4'%1 (1987a, 1987b), £ 5. (1981, 1984, 1985a, 1985b, 1986a,
© 1986b, 1989a, 1989b, 1990, 1993), & 5 (1989)d o8] AZE FHd #F A7} el o
% 7% AFE 5 EAIIAE 5 Ao ol old gt 1T AIelE g2 A
Ae 2hed o AF RS 2 Wil YT AT (£F 1993)71 B8] AT lon, X
E3o] B3 AT (&5 1992a,1992b) B5) o] RojX) 1 Utk o] 5L o] & YEAF) o] (9
5 1991, £5 1992a,1992b) & $AVAL BWrlsks LA Wy on B3] 22 Wy k. 18
U} b2zl 2AP} HA] e shHo] Bor, AFAe $AEEe) EIAT 48] UEA A= o}
4439} BAlolE o] 2x] Ratx Yot

Pejat Als FUE AT 7AW, Adue] 310 £AF U, SIT A8H FAE o1%1 )
o, QR (1443.7m)L FEoF TFHE (1435.6m), ZHTE (1388.4m) 59 1EH UF, A
NEAZ, ARGAZ, FRE, AT B 5 TR AToz FAH itk P Aok AL B
A7 RS0z A7) £ho] A9 HHA ol AW I Pol YL Wbl @ REY /Y
AEAY) BAX Q8L sast gom (BAF 1092), AR B &z} SER] Rt
Ad Aot £4TE 2Pl e g7 P ERE ggos 3w 2 (1995)0 9% o
T7F 1L B, o]l AL ATt olFARR] &1 Yt

meha B ZARs wEjA Qule EiAl 2A1e) d8tow wEjal Aol L] PEHoE 49
HE £ AR $42E 2P 243l WEA G $A9) $AEE 7R T TRy 2 R
AQe) 71HE B 1 BE YA g 7|2as BREY) 5td A H

d 7y

1) 2494 9 A9y

B ZAXY-L A EA 29 37°50° ~37°57", 7 128°15 ~128° 30" Ale]ol| sBHE)sHA |5t
I lem, o] duje] 4H-e AXHoE AAY R o] FolA] FEoM LT AAFEE FAs A
T ERo7 giFo s MAEle NG R 43T 5 ARTGeltt (FEA 1992).

ok9]:AlE 1995:d 89 15004 8Y 19U7HX] 547l AA AABIHE, FA8H TEFHENA] &
Al FFEE AXH FEL BI04 HHATR IRt AFAA 4RF (B—E JA), 7HEA
LEle 2AFE A LEIFu FUHEZAA FFFOE oF 250m B el WejAH FRde
AfFA 5/AF (F-IJAH)E 247 AR WEd BRI FF LA 5 £o2 oF 300m
HolXl oA 17] AF (AXH)E At F107) X FHolA ZALE A8 24 ZAREY 99%)
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o} SPAERFL o3 2o (Fig. 1)
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Fig. 1. Sampling sites of Mt. Pangtae area.

ARH (= 340—360m): eI ERd s AFLE YA FFLE oF 300m Eoxl
ojth. 4L 0.5-0.7mg e, 8FL2 80—100m, FH-L 70—85mIPrt. A} FA] Aol SUNE
19 FFo2 o] tha F7HE JEigion, £Fo] PHART & 2—3m HoX e BZAEHI
t}. o] RAHL) =& 23.6C, pHE 7.25, DO 7.7ppm, Conductivity:= 41.8 s/cme]|$iTt.

BAA (ILE 380—400m): Fo%3 TEHRA BUste] WEHE Ak A0 BeEd TR
gt AFA ARFFLE oF lkm EolXl o2 F99 77t g8ot. 42 1-1.3m3leH, &
2 10—1lm, $ZF2 7—-8mth. AL GA] Ao JAD H|e] FFo2 o] i T/ A
t}. o] XA $&& 15.5C, pHE 7.59, DO= 8.5ppm, Conductivity= 35.1 s/cm®]$iT}.

CAA (IL=E 420—440m): A7}olA} Ea] FolA glom, AR uiE Foll o] JUATH 4
£ 0.7—2.0mg o™, 8lEL 9—10m, $£F2 7—-8mtt. o] P9 &L 16.5C, pHE 7.65, DO
= 8.8ppm, Conductivityy= 30.8 s/cmo]git}.

DAA (2% 480—500m): TEHEFNA T2 AREA FY BN HH 2= A7 78E5
A Y2 AR FFXHAA AFZ o= oF 1.5km AR 2o AE AFe|H. 4L 0.3—0.7m

H

o
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goH, FEL 15—17m, £EL 10—12mJe}. o] AA@el &L 17.0°C, pHE 7.59, DOE= 8.6ppm,
Conductivity= 208.1 s/cmo|glth. 2 Z¥71 glom, Hle] Jgo T $Zo] oF 1.5m WA UUch.

BRI (ZE 480-500m): FABEA B2x AFZH FABA el es A FY% TFHBA
Yo A5 FEAFAA AFECZ oF 1.5km HojR ol & AHolth. 42 0.3—0.5mP L
o, EL 7—8m, $£Z& 5—6mgth. o] xFe] $2& 153C, pHE 7.60, DO 8.8ppm, Conduc-
tivity= 30.4 s/cmo] Tt ' ) '

FAA (2= 500—520m): 7HE&d A 32 A{REA 274 A 1wolA oF 5m Eojzl AHo|tt.
FAle 05—1.3mP.on, EL oF 20m, £EL 15—17mgch o] XA &L 16.9C, pHE 7.20,
DOx= 8.9ppm, Conductivity’= 35.5 s/cmo| it}

GAA (L= 520—540m): 235 XS AH 2 27 Al 1ol oF 2km BoZl ot} 4]
2 02-04m@Pom, FEL 30—40m, FEL 25—30mG}. o] AHY e 17.8T, pHE 7.60,
DO% 8.6ppm, Conductivity:= 37.3 s/cme] 1T}, -

HAY (A= 540—-560m): 23504 < 0.9km B Xz 2AFFA 7128Eo2 SEPle
=29 27} while= XFHo|th £4L 0.2—04mgoH, SIEL 15—20m, =L 10—12mEt}. o]
249} e 17.1C, pHE 7.4, DO 8.8ppm, Conductivity’s 38.6 s/cme| it

IAY (L= 560—580m) @ 2FFNA F 2km Goj Feloh. $£4L 05—-12mFleH, 1526
—Tm, &L 4—-5mEt. o] (ALY F&& 16.6C, pH= 7.40, DO= 8.6ppm, Conductivity= 25.5
s/emolgith. . ' '

JA% (L= 560—580m): 7HABE ARE AL £FRY $A= 24 A 124 $5E o
2 oF 600m EojR Rolth. #42 0.3—1.0m%oH, 31FL 5—Tm, FFL 3—4m{ct. o] XHY
4g2 165, pHE 7.65, DO: 8.8ppm, Conductivity:= 30.8 s/cme]|ich.

2) AP ‘

7 AR MY FATEe) AP L 3¢S Melste] AFE FFAHYT Surber net (30x30cm) = 3
3N FFARAE AL AYES TS T A3l 4 AFAA v AAA R mE $3]e) 2R A
JAAL WP WD $4TEL Kahle's galo] wgsto] 2—3UF 80% Ethanolo] £4 B
=319th. 29 AL McCafferty (1981), Kawai (1985), Merrit & Cummins (1984), &
(1988), & (1995) S8 &A1= 3}, =&5F = Chironomidae®] 739 Wiederholm (1983)2- o]&
sl ) 5gE], 53] A7, A2, Mouth part@#], Abdominal tubles®] #%, ZE9 JH 59 5L
a3l 9o ERSGT (&5 1994). 4 AH ¥ 2dTF, Al EFA B8 BXol= A%
ARAE FERE o) 831 o

3) FAEH :
239 242 FPAYE ASTE o1 $5e] T FHo dste) 42V BAE o] ST

(1) SHEX
7t ZARAEL A d&2FoA ALSEEFH A2RETE AFEIEeH, EERASE
McNaughton’s dominance index (DI)E o] &3t AE3l9gth (McNaughton 1967).

nl + 12 En% L ALSATY AR
N N

DI = A 2HF AAS

D ENA T
(2) clkzx]s
YEA = Margalef (1958)9] FHHo|2d| 95l =E%F Shannon—Weaver function (H)
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(Shannon & Weaver 1949)-& Llyod and Gheraldi7} &3 348 o] L3519t (Pielou 1966, 1975).
ni ; iFe] A5 '

H = — 3((ni/N)-logs(ni/N)) [
N : EAA =+

T

(3) RALEX|S:

Mz 7 Al F T4 A6 3B FROEE 4 AN T RNl 2AE £ #
AEAFE S D7t ASith BEA ol ZA A= simble matching coefficient (Rohlf 1992)
£ o3l AW FAEA S TEY ' . h ‘

NGy [Nuﬂ) D XA He) TE 2EES

M LM R 3EEss

S. M. coefficient =

(4) XI™7Z} groupst ‘ :
Yol 7§ FAERFE 7EeZ 2 K-S Mountfold (1962)2] BI7}ER] . HwaZ2d
(UPGNA)©2 2 Clusteringdl®] AR E F439

Y,

1}

B =7 e ’ . L,
> : . ’
ZA717 F FEHANA 28T £ATSFE F 327 50& 76F o= ey APRge] 28] 30
T} 444 63=0] AAH T (Table 1). ' ' ' '

Table 1. The taxonomic list of aquatic insects sampled.in Mt. Pangtae area, during = -
15th ~ 19th August 1995. '
Order Ephemeroptera 3&4to]= .
Suborder Schistonota McCafferty & Edmunds £A]o}E
Superfamily Baetidea Leach ziu}a}F-ao]Alw] -
Family Siphlonuridae Banks $13}§4to]3}
Genus Siphlonurus Eaton dl5}34o]<

Siphlonurus chankae Tshernova &l&}84to]

a0l

M 2 B

Siphlonurus sp.

Genus Ameletus Eaton I} o]-E/“'O] )
Ameletus montanus Imanishi #l¥]g}lo|sl24to] - N
Ameletus costalis (Matsumura) JJE}U]E;]-E*‘- ]

Ameletus sp.
Family Baetidae Leach z1n}sl24to] 5}

Genus Baetis Leach #u}s}F4to]4:

Baetis thermicus Ueno Ziu}3l34to]
Baetis nla (Imanishi) 7n}s}&4e] nla
Baetis KUa zm}st34o] KUa

Genus Baetiella Ueno ol F4to]4
Baetiella japonica (Imanishi) ol 3}F4to]

Baetiella tuberculata (Kazlauskas) ol Z%3}F4t0]
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Family Isonychiidae Burks Bl=}§5} 3403}
Genus Isonychia Eaton BlR}Z51 3404
Isonychia japonica (Ulmer) BIA}Z8}24t0]
Family Heptageniidae Needham d&3}34r0]3}
Genus Epeorus Eaton 2X|slF4ro|&
Subgenus Epeorus Eaton )3} 54to]o}d
Epeorus (Epeorus) latifolium Ueno B 5F320]
Epeorus (Epeorus) curvatulus Matsumura 3§ XHO]-E’“'O]
Genus Rhithrogena Eaton APg2Hs}&ado)d;
Rhithrogena na Imanishi 4PgZ}e}240] na
Genus Cinygmula McDunnough E3]\J5F&0]%
Cinygmula KUa X143} F40] KUa
Cinygmula grandifolia Tshernovae £33} 34|
Genus Ecdyonurus Eaton 33} slFAalo]s '
Ecdyonurus levis (Navas) | &8}24t 0]
Ecdyonurus kibuensis Imanishi 535}54ko]
Ecdyonurus dracon Kluge g rratzAko]
Ecdyonurus bajkovae Kluge BE35}F40]
.Genus H eptagenia Walsh G& 5740
Heptagenza kihada Matsumura ‘Z=}5}24to)
Heptagenia kyotoensis Gose &£H|5}3 40|
Superfamily Leptophlebioidea Banks d}3i5}34to] A3} )
Family Leptophlebiidae Banks Z+ejjs}54to) 2}
Genus Paraleptophlebia Lestage TZ2# 5} 340]&
Paraleptophlebia chocorata Imanishi Tza)] 5} 54ko]
Genus Choroterpes Eaton AlZ#sl34to|&
Choroterpes altioculus Kluge H]Q’EHOI-E’“'O]
Superfamily Ephemerocidea Leach 5}52ro]At=}
Family Ephemeridae Leach 3}F4to]3}
Genus Ephemera Linnaeus §}F4o|<&
Ephemera separigata Bae 7} =545} 740
Suborder Pannota McCafferty & Edmunds $AJo}=
Superfamily Ephemerelloidea Klapalek @&&FstF4to] 4w}
Family Ephemerellidae Klapalek &2t3}F4to]3}
Genus Drunella Needham B35}220)<%
Drunella cryptomeria Imanishi &%3}54t0]
Drunella lepnevae (Tshernova) #Z&FAto]
Genus Cincticostella Allen 915}340]<%
Cincticostella tshernovae Bajkova H3}5240)
Genus Serratelle Edmunds ¥ zg] st22 04
Serratella setigera (Bajkova) ¥ aig]st240)
Genus Ephemerelle Walsh &+&s)54to)<&
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Ephemerella imanishii Gose 2451340
Ephemerella keijoensis Allen @&35}34b0] |
Ephemerella notofascia Yoon & Bae &&skgEAo]l- | ...

Family Caenidae Newman S5 X|5}54r0| 3} -
Genus Caenis Stephens S X|5}540]&
Caenis KUa S%x|3}54r0] KUa o
Order Odonata e T

Family Gomphidae Selys #]372xlE] 5}
Genus Davidius Selys 254 ZRl2] < -
Davidius lunatus Bartenef 32372 , .
Order Plecoptera Lo T
Family Nemouridae Newman 9173 =23} oo
Subfamily Amphinemurinae Bauman o}7p|917} =) 0]-.\4- .
Genus Protonemura Kempny AARIA =< - ’
Protonemura KUa AtAR17} =z KUa
Family Capniidae Klapalek w73 =zi=}> . .
Genus Capnia Pictet 3|7 =zl&” L
Capnia KUa w7} =#] KUa i, B
Farﬁily Leuctridae Klapalek muo}Zd=zj 3} 3 e . L
Genus Rhopalopsole Klapalek mm}=afs. - - e I
Rhopalopsole mehunkai Zwick 1w}
Family Peltoperlidae Claassen ¥-271&73 =3}
Genus Yoraperla Ricker §o7t&4d=m<s , . | W
- Yoraperla KUa {27}&%=a - & . » . B " .
Family Pteronarcidae Smith 28727} : .- A
Genus Pteronarcys Newman 1573 57<E. B
Pteronarcys sachalina Klaplek Z22E7} =3
Family Perlodidae Klapalek :L%ﬂEEHE!} L
Subfamily Perlodinae Ricker ZE7Zxo}z}
Genus Megarcys Klapalek 2E73 =%
Megarcys ochracea Klapalek 2E7 =%
Genus Archynopteryx Klapalek 512715 <& '
Archynopteryx KUa 5127} 53 KUa . . . .
Family Perlidae Latreille 7F%=2]3}
Subfamily Perlinae Okamoto 73=2] 0]-5'4-
Genus Oyamia Klapalek A7}t =a <5
Oyamia coreana Okamoto Z‘l%EEH
Genus Paragnetina Klapalek 3= E0l<%
Paragnetina flavotincta (McLachlan) 71":iHE°]
Genus Neoperle Needham ¥4 =&
Neoperla quadrata Wu et Claassen FE73 =
Genus Kamimuria Klapalek 2 E=]<

141
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Kamimuria KUa Z=2] KUa
Family Chloroperlidde Okamoto =A17}=z] 3}
Subfamily Chloroperlinae Okamoto =7} =ajjola}
Genus Sweltsa Ricker =7} )& -
Sweltsa nikkoensis (Okamoto) FA7}E=]
Sweltsa KUa A7 =8 KUa
Order Trichoptera
Family Stenpsychidae Martynov ZPg =]}
Genus Stenopsyche McLachlan 212 =&
Stenopsyche bergeri Martynov A27|-gXH A E%
Family Philopotamidae Wallengern ¢J&'2=a)3}
Genus Wormaldia McLachlan ¢J&Y =4
Wormaldie KUa Q&2 %] KUa
Family Hydropsychidae Curtis 2 =33}
Subfamily Arctopsychinae Ross I&d=#ols}
Genus Arctopsyche McLachlan Z¥&dr#&
Arctopsyche ladogensis (Kolenatl) ZZ2#
Subfamily Hydropsychinae Ulmer Z¢2Xz]ol}
Genus Hydropsyche Pictet 22Xl
Hydropsyche KUe Z2&#] KUe
Family Rhyacophilidae Stephens 2%z 3}
Subfamily Rhyacophilinae Ulmer &2 =& o}} -
Genus Rhyacophila Pictet @5
Rhyacophila yamanakensis Iwata ZTEEZE
Rhyacophila clemens Tsuda FF|AAEZE
Rhyacophila shikotsuensis Iwata YT I2E
Rhyacophila nigrocephala Iwata ALmz)S3 %
Subfamily Hydrobiosinae Ulmer 71@-5Edx#)ols}
Genus Apsilochorema Ulmer 71ZEFEEED<%
Apsilochorema KUa ZIH5E2 %] KUa
Family Glossosomatidae Wallengren 32 == 3}.
Genus Glossosoma Curtis Jed =<
Glossosoma KUa 2% KUa
Genus Agapetus Curtis 23 I )&
Agapetus KUa Z32=3 KUa
Family Limnephilidae Kolenati 2=z}
Subfamily Limnephilinae Ulmer &2 zajjolm}
Genus Hydatophylax Wallengren W55 922583
Hydatophylax nigrovittatus (McLachlan) w&y -2
Subfamily Goerinae Ulmer 7FAdEefols}
Genus Goera Leach 7FAgEd%
Goera japonica Banks 7FA g%
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Family Lepidostomatidae Ulmer W] =3 ==} 3}
Genus Goerodes Ulmer VBRI Eal< ,
Goerodes KUb ¥|2RZ3 =7 KUb
Family Odontoceridae Wallengren v}-g'2 == 3
Genus Psilotrete Banks Bl5gdd e
Psilotreta kisoensis Iwata vl=Gd =
Order Dlptera .
Suborder Nematocera Latrellle AegagolE
Family Tipulidae Leach Ztt}# 3}
Genus Tipula Linnaeus ZT}FAZ
Tipula KUa Zt}H KUa
Family Limnoniidae o}7]Z4c}#H3} _
Genus Hexatoma Latreille AR E7140 A%
Hezxatome KUa A& 24ttH KUa
Genus Antocha Osten—Sacken HFZ4}H<L
Antocha KUa BFZ}4 KUa
Family Dixidae Brauer o ®7]3}
Dixidae sp.
Family Simuliidae Newmann ™ 3}2] 3}
Genus Simulium Latreille 93g]<&
Simulium sp.
Family Chironomidae Macquart Z-t}-+3}
Subfamily Tanypodinae Lynch Arrib lzaga SZ2T}7ol3}
Tanypodinae sp. 1
Subfamily Chironominae Lynch Arrib lzaga Zt}7ola}
Chironominae sp. 1
Chironominae sp. 4
Chironominae sp. 5
Chironominae sp. 7
Chironominae sp. 8 .
Suborder Brachycera Macquart Z-22mg] o} =
Family Athericidae 7]&%ox}
Genus Atherix Meigen 7| &5 %
Atheriz KUa 7J-£5¢] KUa
Order Coleoptera
Suborder Adephaga 2]Sol%
Family Dytiscidae Lacordaire S5}703%
Subfamily Hydroporinae Regimbart &-&47lo}3}
Genus Coelambus Thomson 7F=&E9l< .
Coelambus dimensis Sharp 7F=EEW7)
Genus Neonectes Zimmermann =35 EH7)4
Neonectes natrix (Sharp) =TTy EH7)
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o] F spFAtelR7t 83 184 33%F, BxdlF7t 83 11% 4%, A=A 77 83 124 13%, H=l®/
7} 63 6% 12%, BREA RVl 13} 24 2% 293 AR} 19 15 1502 Ve 93z
Fo iR E AHHA L3t (Fig. 2). ’

Z} AFBE 23T T AWEE AR A L0 R 9%, xR 3%, IR 2F, IR
1£02 F 15%0], BARXE a7 F 8%, 2xalF 75, HF 65, TARF 1= F 22
Fol 2. CARAAE pFBolF 1758, A7 75, e=AF 6%, 4=dF7 1502 F 31F
o], DAAAAE SIFH0F 115, 2=dlF 5%, HF 5F, A=AF 43, AR 1508 F 26
Fo] vebgth. EXF AL st2Eol | 8%, BRAF 2%, B=AF 15, FEF 1Fo= F 123,
FRANAE st20lF 65, ZEAF 3502 F 950 SHFY. GAHAME solF 163,
2EHR 65, BB R 6%, A=HF 3T, AR 1528 7PE B2 32F°], HAHAAE 31240
F 6%, A=AUF 4%, A7 3F, 2=UF 102 F 143°] 47 275 A S=EF
4%, F2A0IF 2%, A=AF 15, THEHAF 1522 71 AL 8Fel, JAAAME SR F 7
F, A=UF 5%, 2=AF 3F, IR F 1T, LA F 1F2= F 17F50] 47 ¥suh.

o] F RO FE CAYAA 17F, Z=diRe JAHNA 5%, exdife BAFNA 7% 22l
HFe CARAA 7322 718 T 28t A= FE A, B, D, GRANA, =8 934
e L JAFAATE 2dstaitt (Fig. 3). o

2. MAs dEF :

7 AP 28 ARG BEFL Table 2014 ANt AANHP O 2L 54240 87} 55.6
%E 7} 21 2EF (22.0%), IEF (15.7%), A=AF (3.3%), TAEF (3.1%) 2181 =4
I F (0.2%)2] £A42 e (Fig. 4).

Zt AAEE By Be XHME HEF (BRA :45.9%, IAH :46.2%)7} WAl RHAE
= o) 2 (AXA : 85.4%, CXA : 76.8%, DAA - 45.4%, EXA 1 74.3%, FX4 : 95.8%, GXA
1 46.2%, HAA : 75.6%, JXA : 60.0%)7} 7} =2 AA4¢ d2FL 5 =9t} (Fig5).

3. 45 = :

7+ JANAY A 1, 294FE @ LAEX L= ARAHoAE Ecdyonurus bajkovae (22.0%)<+
Baetis nla (17.1%)7} 0.390, BX]Ad|A+= Chirnominae sp. 7 (48.4%)3 Glossosoma KUa
(14.4%)7} 0.627, CXAA A= Drunella cryptomeria (205%)%} Ecdyonurus kibuensis (18.
9%)7} 0.395, DX Qo)X= Psilotreta kisoensis (33.0%)9 Ephemera separigata (16.8%)
7} 0.495 18)a EX AN XE Drunella cryptomeria (17.1%)%} Baetis nla (17.1%)7} 0.343%.
2 Vet FXIAANAME Ecdyonurus kibuensis (74.6%)%} Ecdyonurus dracon (12.7%)9]
0.873, GA Aol A= Psilotreta kisoensis (25.6%)% Ephemera separigata (18.4%)7} 0.440,
HAAA A= Ecdyonurus kibuensis (51.2% )%} Baetis nla (9.8%)71 0.610, IX]&H A= Ecdy-
onurus dracon (30.8% )3} Tanypodinae sp.l (15.4%), Chironminae sp.4 (15.4%)7} 0.462 17]
3 JAAN A& Ecdyonurus kibuensis (40.0%)%} Glossosoma KUa (12.5%)7} 0.525=2 1}E}yt
t} (Fig. 6). $38F2 AAH o2 40| {7l HEES AL S=dFe FEl77F 43 AR
Al AR SRAEATE EXFO] 03432 7P W3ka, FAFo] 0.8732 71 =A Jehst o,
A A-e] Y7L 0.51690} (Table 3). .
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Odonata (1.6%)
Coleoptera (3.2%)

Diptera (15.9%)

. Ephemerop’rerc '
(39.7%)

Fig. 2. Species composition of major taxa in aquatic insects inr the all sites of Mt. Pangtae
area 15th~19th August, 1995. ’
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Fig. 3. Species composition of major taxa in aquatic insects in the each site of Mt. Pangtae
area 15th~19th August, 1995.



146 mEIERREHE FAEHARBREE H 5%

Odonata(3.1%) ,
Plecopera(3.3%) - Coleopter a(0.2%)

Ephemeroptera
(55.6%)

Fig. 4. Individual occurrence composition of major taxa in aquatic insects in the all sites
of Mt. Pangtae area 15th~19th August, 1995.
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Fig. 5. Individual occurrence composition of major taxa in aquatic insects in the each site
of Mt. Pangtae area l5th~19th August, 1995.
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Dominance Indices

0.2

StA StB SLC StD SLE SIF SLG SLH -Shl - StJ
Sites

Fig. 6. Dominance indices of each site in Mt. Pantae area during 15th ~ 19th August, 1995,

Table 2. Species number and Individual number of Aguatic insects in Pangtae area,
15th ~ 19th. August, 1995. ’

St.A 5t.B 5t.C 5t.D St.E St.F St.G St.H StI StJ

Order Ephemeroptera

Siphlonurus chankae 3 1 2 4
Ameletus costalis 1 171
Baetis thermicus 7 2 2 2 5 15
Baetis nla 7 3 6 3 6 1 4 9 35
Baetis KUa 3 2 11 7 13
Baetiella japonica 2 1 2
Baetiella tuberculata 3 2 2 5
Isonychia jeponica . 3 1 3
Epeorus(Epeorus) latifolium 1 4 3 6
Epeorus(Epeorus) curvatulus 4 8 13 2 3 1 1 7 32
Rhithrogena na 4 8 1 1 3 2 ' 7 21
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~ Cinygmula grandifolia . 1 1 1
Ecdyonurus levis 4 1 1 © 3 6
- Ecdyonurus kibuensis 5 5 35 24 53 35 21 161 8 194
‘Ecdyonurus dracon 3. 9 9 2 4 -5 27
Ecdyonurus bajkovae 9 3 1 3 13
Choroterpes altioculus 1 1 2 2
" Ephemera separigata 2 1 31 4. 49 5 87
Drunella cryptomeria 1 8 38 5 6 1 10 1 1 1,10 72
Drunella lepnevae, 1 . 1 1--
Cincticostella tshernovae 1 11
. Serratella setigera 4 ; ‘ 2 1 2
. Ephemerella imanishii - 3 10 . 8 ©3 21
. Ephemerella keijoensis ‘ ) . -1 8
: Caenis KUa 1 11
O:rder Odonata
| Davidius lunatus . 1 2 5 ! 4 32
Order Plecoptera
Protonemura KUa 1 -1 1
Capnia KUa 1 1 1 1
Rhopalopsole mahunkai T 2 12
! Yoraperla.KUa - . o — 1.1 1
Megarcys ochracea ks - U P L2 1 2
Archynopteryx KUa . 1 1 2 2
Oyamia coreana ', -8 1 8
Neoperla quadrata 1 2 2 4 7
Kamimuria KUa ‘ 3 11 1 4 .6
Sweltsa nikkoensts . - - - . ' 1 .2 2 3
Sweltsa KUa C . 1 -1 1
Order Trichoptera ) ) .
Stenopsyche Bergeri : 1- 1 -1 1 1 5 5
Wormaldia KUa 1 1T 1
'Arc'topsyche ladogensis 1 1 27 2
Hydropsyche KUe 1 i 2 2
Rhyacophila yamnaakensis 11
Rhyacophila clemens 1 1 1
Rhyacophila shikotsuensis 11 101 4 4
Rhyacophila nigrocephala ) 1 3
Apsilochorema KUa 1 11
Glossosoma KUa 1 22 4 2 1 5 6 35
Hydatophylax nigrovittatus 1 8 20 3 29
Goera japonica . 1 1
Goerodes KUb 3 1 2 3 6
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Psilotreta kisoensis 1 4 61 2 - 68 - -+ 5 136
Order Diptera : -
Tipula KUa » ‘ 1 o 1 1
Hexatoma KUa 2 2 2 1 2 1 6 10
Antocha KUa 1 4 5
Dixidae sp. 2 2
Tanypodinae sp.1 1 22 3 4 2 6 34
Chironominae sp.4’ 3 1 1 1 1 2 6 ° 9
Chironominae sp.5 -1
Chironominae sp.7 74 1 4 3 ' 79 ¢
Chironominae sp.8 4 3 8 4 1 5 20
Atherix KUa ’ . 1 1 1
Order Coleoptera . ‘
Coelambus dimensis ) ’ 1 1
Neonectes natrix 1 1
Total number of species 15 22 31 26 12 9 32 14 8 17 63
Total individual number 1030

41 153 185 185 3b " 71 266 41 -13 40

Table 3. Dominant species and their dominance indices(McNaughton 1967) at.each sites
in Mt. Pangtae, area, during 15th ~ 19th August, 1995.

Site Dominant species Di Mean
A Ecdyonurus bajkovae Beatis nla 0.390
B Chironominae sp.7 Glossosoma KUa 0.627
C Drunella cryptomeria Ecdyonurus kibuensis 0.395
D Psilotreta kisoensis FEphemera separigata 0.497
E Drunella cryptomeria Beetis nla 0.343
F Ecdyonurus kibuensis Ecdyonurus dracon 0.873 0.516
G Psilotreta kisoensis Ephemera separigata 0.440
H Ecdyonurus kibuensis Baetis nla 0.610
1 Ecdyonurus dracon Tanypodinae sp. 1 0.462
n Chironominae sp. 4 ‘
J Ecdyonurus kibuensis Glossosoma KUa 0.525
4 D= Y 2P EA R
GFEATE ARHC] 3.393E YEhY 7HE &2 FAE B, FAH] 14052 71 R A&

Uehigith. o919 X FeAE BRA-A 2.921, CxHellA 3.870, DA|HellA 3.397, EXEel|A 3.
400, GAIHNA 3.564, HAAA 2.718, IXHelA 2.777 T8 JAHIA 3.2322 27t vehge
o, A xHe) HFL 3.068% VEPAT (Table 4). thF=e] A% LFAEALE Bl HFHo

2FAE BPouy, FARAAE ¢ —FP544de 232 B HAMCAAE f-5585498 B3n
(Fig. 7).
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Table 4. Diversity indices at each sites in Mt. Pangtae area, during
15th~19th August, 1995.

Site Diversity indices Mean Diversity indices
3.393
A 3.393 . .
(Oligo—saphrobic)
B 2.921 .
C 3.870 3.397 3.068
D 3.397 (Olig—saphrobic) (Oligo—saphrobic)
) 3.400
F 1.405 2.740
G 3.564 (8 —meso—
H 2.718 saphrobic)
I 2.777
J - 3.232

5. A7 153}

AR FAER S 2l AR FAQ (0.810)0] 7 SAHE & T4L 7= Aoz Ury
t} (Table 5). AAH o2 XHZ FAHL e =2 Holgl oy, AT mhe 183l 25 AX)
A, BEXA, FAA, HAH, X4, JAZe| e 1o vehta BRH, CXA, DA, GR"o| 2
e agoz U} AAF oz 37 279 28] JHHAT (Fig. 8). :

Table 5. Similarity indices between the sites in Mt. Pangtae area, during
15th ~ 19th August, 1995. '

St. A | 1.000

St. B | 0.698 | 1.000

St. C | 0.651 | 0.635 | 1.000

St. D | 0.603 | 0.619 | 0.571 | 1.000

St. E |{ 0.762 | 0.651 | 0.635 | 0.683 | 1.000

St. F | 0.810 | 0.635 | 0.587 | 0.635 | 0.762 | 1.000

St. G | 0.667 | 0.651 | 0.667 | 0.683 | 0.587 | 0.603 | 1.000

St. H | 0.667 | 0.587 | 0.603 | 0.714 | 0.746 | 0.794 | 0.587 | .000

St. I | 0.730 | 0.619 | 0.540 | 0.587 | 0.746 | 0.794 | 0.524 | 0.714 | 1.000

St.J | 0.683 | 0.603 | 0.524 | 0.571 | 0.730 | 0.746 | 0.540. | 0.762 | 0.667 | 1.000
St.A | StB | stC | stD | StE | StF | st.G | StH St.I St.J
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Fig. 7. Diversity indices of each site in Mt. Pantae area during 15th ~ 19th August 1995.
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Fig. 8. Cladogram of sampling sites in Mt. Pantae area based on the simple matching coeffi-
cients snd Sahn Clustering method (Rohlf 1992).
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. I -z
- A ZAPIE BE 29 TE 2E FAARY Z2HE EF3 327 504 76F 02 UENRT

Lol /71 85 184 33%F (FHAFIL=R 83} 16% 256%), E=dlF7 87 12% 165 (FFAJ L
2 83} 114 14%), #=dlF{71 83 124 13F (FFAR o 74 102 11=), Del87) 63 6% 12
T (AFANFLRE 57 4% 109), =377 17 24 2% (BFAFLE 17 2%.2F) 18 3
AR F7F 13 1% 15 (FFAF L2 159 1% 15)0] SHAL Hzd FRAGA 2] AP=H=
WA R wBAFE ADHR) golet. ol wy = (1995)6] o AT LeiA BRo) WIS
(151 )20 tf$ we Aot a=ivt 4 Add BAIzke fFolgte A, 97 AFete A 17
N B FREC] LIEETE A 592208 At B Fo] £ES WelH, B YA B
of AR AE5ET vlus] HY BRG] vlsl B Fo] 2 AL ¢ T AR (&F 1992, HiF
1994, &% 1994). o

T EE F ?/5‘%% ] 3}FAbo]Fol| Al AR F0], FHTFL0], GFIEA], 7H=FH}
FHol7 A A ZARRAA EFIIAL SR BEE=AFIH "}E’_ T & 240 3
A FY T THL S HeksA 1F who] EFsiAT £ ZARFPEY 4 B F FANAM FEE
AL HarsdsEd, 2184, IFE, FedEd 5 AEAFY Fol EPJSM] vehd At 9
g&F S04 Qv st Aotk o] FE FAYT A Be] Ehse T (&
1988) o =], WElA RF/7F ¥l fr&e] wE S Aol AL AR R AR 159 3
stdolgls A& UEiE B3 SEE AR

ZAREE 4 ARER o] A9EGE w, AR 5 F 7HA Ay 27t vEgEH,
SoIgt. e AANAEH - KUa, mupdzd], HerlEd=d, 1835, 4745, sa8473=:
KUa 5 Be =57t 2ATRAT 2dsiytis doltk. ojgld ZEaF 2dES Fole & A
7 EF iézé A Fel71E st BEEFAAE BRAE SAT A7) =, T 59 AR JeH
CRARE FZelA Fe FARE 4] Hoj o] DO 2 113 FrajolA dthaoezs G99 A
*‘ﬂﬁ_i ZHE3tl7] iz AEdT. a3 ol AMelN 23F AR 2] ¥FE AR
B} AHos FFTL 43T ¢ AL Holth 2EATY AL, J&we KUa, Z2we] KU,
e, Y2 S, TMIEEH S BEHUFAAT SFsk L FHUAEEE, ILF

gse KUa 5& &73%%01]*1‘# syt WS Zdg 2HFE QEARE By F2 0]
whEm A7k Lo L A Fo] AAts FEYUL Y 4 AL o)k F Y BElE BAHL 2 gpE
Oa g 5 o SRRy F 7L Hx® Aol F58 w3 e 2355 GRFEAA Yule {Ut
FRH oz AP Aotk P RE LY RS EAFE Fo ‘E’HEHXq A7 +4& Ui
| 5 A NBHA F FY stz & 5 Ak PR A E JA| 2AFTEY 19} JXHE
A5t 2@aG. ol2% F PR Aol F AR BF A Afelr|= st wEHEe A7t
Tha Fo] Fom 27F&d| vlg] Fo] L fHo| mar] Yo 2 AASH, 1 7459 54
E o, 3% AR $E5E AFER AT FEAEE Bols o2 Asdrh.

ZARAE F AXZL el BEFE w3l R (1995)0] o8 A AR I ALY gAstew, ols
dms 29 o ERslRae], HerHstsae], A dRelEare], Tanypodinae sp.l o] o]l 2}
A q2o] PP ot Aoz d3) = (1995)0] & =AME F4E0 IR B EFETE U
ERASTE. ol QellA AFZ TARAZIS 71239] o) f o]ddE BAR A4 Sl aR|F LT
AREEE kol HlFo] % g 2AFTE {7 FEjR] FRSIe ARoAL B JAAER |
AT FHAY wHE AHE 7 QS Ao E Asdn. 53] o] A A=AF7 13 HFHA
At ol Feo] AET =B fEoz Qg DO ast Azt el oja Ggolstn AEH
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Bst IAgeME SEF7L 1 2L RS BEFE BolY 2oT4AE ol gl
Fqog Yehble sht $29 I8z A% ARE B + 9o o waaxe) Fo] Eo]
TE 2RE AT AiEos A Veste 2Y Ao Amwth
A 2] 2R $EFL Aol RelY theoz YEdRe TRt $¥sh 24 A3

N

i

$HFL BY THSHEAl, TR, QAT WAL nla, BirAEE Fo| T
$HFOE Vehor] o5 BT ARMIRSY f%e] ME To] A4 FEZ A9 54 T 1

ERgit. $REE FRH (0.873)F A% WA 2| FlA 0.343-0.6279] 7t FE9] 8 FEE

JFEE FAEE A5 2.718—3.870 Ao|gon MARFL 3.0682 WEEAE Byt FAH
o] A% 14052 FRFAEE o7l st 23& FAste TE0] ¥lud 2954 ¥ A9l &
doke Szo)n, Yukboz ode] Wlel ek 29 NE2 o 4HE BUTE So] FWGA %
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7} e Re o4 MAAE 59 AAX7} O APE vla) ¥2A Bl FFo] Bol BE
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X
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oo ATE 38 B 0, RS a9 Kol gout, tHE F REE FATELL 1Y
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I B3], 2459 Aol Azt g3t el ml Ho] AR RE B 2AA YEG SATEART
FABREAS 8D AoE oA

rh

bs B3

28 9 99
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w77t 135, 9384 77 2%, AR 77 1Z202 Uehdc}.
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Appendix 1. The list of aquatic insects in Mt. Pangtae area.
Quanti Quali
—ative —ative

Park & Cho

Order. Ephemeroptera
Famlly Siphlonuridae
Slphlonurus chankae Tshernova O O
Siphlonurus sp.
Ameletus montanus Imanishi O
Ameletus costqlis (Matsumura) O

ONONONG®

Ameletus sp.

Family Baetidae
Baetis thermicus Ueno
Baetis nla (Imanishi)
Beaetis KUa
Baetis ‘sp.

ONON®)
ONON®;

Baetiella japonica (Imanishi)

ONO)
(ONONONONONG)

Baetiella tuberculata (Kazlauskas)
Family Isonychiidae . ,
! Isonychia japonica (Ulmer) O O
Family Heptageniidae Needham

®)

Bleptus fasciatus Eaton
Epeorus (Epeorus) latifolium Ueno

ONO)

Epeorus (Epeorus) curvatulus Matsumura
Epeorus (Epeorus) sp.
Iron aesculus (Matsumura)

Iron sp.

®)

Rhithrogena na Imanishi
Cinygmula KUa

Cinygmula grandifolia Tshernovae
Ecdyonurus levis (Navas)
Ecdyonurus kibuensts Imanishi

ONONONORONG)

Ecdyonurus dracon Kluge

ONONONONG

Ecdyonurus bajkovae Kluge
Ecdyonurus tobiironis

CHOHONONONONONONONONONONONONG)

Ecdyonurus sp.
Heptagenia kihada Matsumura O
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Heptagenia kyotoensis Gose
Heptagenia. sp.

Family Leptophlebiidae
Paralgptophlebia chocorata imanishi
Choroterpes altioculus Kluge

Family Ephemeridae . )
Ephemera orientalis McLachlan
Ephemera separiéata Bae
Ephemera stigata Eaton

Family Ephemerellidae
Drunella cryptomeria Imanishi
Drunella lepnevae (Tshernova)
Drunella aculea (Allen)
Drunella triacantha (Tshernova)
Drunella sp. 1
Drunella sp. 2
Cincticostella tshernovae Bajkova
Cincticostella castanea (Allen)
Cincticostella sp.

Serratella setigera (Bajkova)
Serratella sp.
Uracanthella rufa (Imanishi)

'Ephemerella imanishii Gose
Ephemerella keijoensis Allen
Ephemerella notofascia Yoon & Bae

Family Caenidae
Caenis KUa

Order Odonata

Family Gomphidae
Davidius lunatus Bartenef
Nihongomphus KUa

Order Plecoptera

Family Scopuridae
S¢opura longa Ueno
Scopura sp.

Family Nemouridae
Nemura KUa
Nemura sp.

Protonemura KUa

Family Capniidae
Capnia KUa
Eucapnopsis KUa
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Family Leuctridae
Rhopalopsole mahunkai Zwick
Family Peltoperlidae
Yoraperla KUa
Family Pteronarcidae
Pteronarcys sachalina Klaplek
Family Perlodidae
Megarcys ochracea Klapalek
Perlodes KUa
Stavsolus KUa
Archynopteryx KUa
Isoperla KUa
Isoperla sp.
Family Perlidae
“Oyamia coreana Okamoto
Oyamia sp.
Paragnetina flavotincta (McLachlan)
Paragnetina sp.
Neoperla quadrata Wu et Claassen
Neoperla sp. '
Kamimuria KUa
"Kamimuria sp.
Kiotina decorata Zwick
Family Chloroperlidae
Sweltsa nikkoensis (Okamoto)
Sweltsa KUa
Sweltsa sp.
Order Trichoptera
Family Stenpsychidae
Stenopsyche bergeri Martynov
Stenopsyche griseipennis McLachlan
Family Philopotamidae
Wormaldia KUa
Family Psychomyiidae
Psychomyia KUa
Family Hydropsychidae ,
Arctaé)syche ladogensis (Kolenati)
Hydropsyche KUa
Hydropsyche KUb
Hydropsyche KUd
Hydropsyche KUe
Hydrbpsyche sp. 1
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Cheumatopsyche brevilineata (Iwata)
Cheumatopsyche KUa
Cheumatopsyche KUb
Cheumatopsyche sp.

Family Rhyacophilidae
Rhyacophila yamanakensis lwata
Rhyacophila retracta Martynov
Rhyacophila articulata Morton
Rhyacophila clemens Tsuda

- Rhyacophila bilobata Ulmer
Rhyacophila shikotsuensis Iwata
Rhyacophila nigrocephala Iwata
Rhyacophila KUa
Rhyacophila KUb
Rhyacophila sp. 1
Rhyacophila sp. 2
Apsilochorema KUa

Family Glossosomatidae
Glossosoma KUa
Agapetus KUa

Family Hydroptilidae
Hydroptila sp.

Family Phryganopsychidae
Phryganopsyche latipennis (Banks)

Family Brachycentridae
Micradema KUa

Family Limnephilidae
Limnephilus sp.
Hydatophylax nigrovittatus (McLachlan)
Hydatophylax sp.
Notopsyche KUa
Apatania KUa
Apatania sp.
Neophylax ussuriensis (Martynov)
-Goera japonica Banks

Family Lepidostomatidae
Goerodes KUa  °
Goerodes KUb
Goerodes sp.

Family Sericostomatidae
Gumaga KUa

Family Odontoceridae
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Psilotreta kisoensis Iwata
Order Lepidoptera
Family Pyralidoidae
Cataclysta KUa
Order Coleoptera
Family Dytiscidae
Coelambus dimensis Sharp
Neonectes natriz (Sharp)
Family Noteridae .
Noterus clavicornis
Family Elmidae
Elmidae sp.
Order Diptera
Family Tipulidae
Tipula KUa
Tipula KUb
Tipula KUc
Tipula sp.
Family Limnoniidae
Hexatoma KUa
Eriocera KUa
Eriocera KUb
Eriocera KUc
Antocha KUa
Antocha sp.
Family Dixidae
Dixidae sp.
Family Simuliidae
Simulium malyshevi Dorogostajskij et al
Simulium suzukii Rubzov
Simulium (Simulium) japonium Matsumura
Simulium (Gomphostilbia) KUa
Simulium sp.
Simulium sp. 1
Simulium sp. 2
Simulium sp. 3
Simulium sp. 4
Family Chironomidae
Tanypodinae sp. 1
Chironominae sp. 1
Chironominae sp. 4
Chironominae sp. 5
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Chironominae sp.
Chironominae sp.
Chironomidae sp.
Chironomidae sp.
Chironomidae sp.
Chironomidae sp.
Chironomidae sp.
Chironomidae sp.
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Chironomidae sp.
Chironomidae sp. 8
Family Blepharoceridae

Philorus KUa
Family Athericidae
Atherix KUa
Atherix sp.
Suragina KUa
Suragina KUa
Suragina sp.
Family Empididae
Empidium sp.
Family Tabanidae
Haematopota tristis
Tabanidae sp. 1
Tabanidae sp. 2
Tabanidae sp. 3
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