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Synopsis

In order to evaluate the river condition, Aquatic macroinvertebrates of the Ayugawa
River were investigeted as compared with that of the Sanbagawa River in Gunma
Prefecture, Central Japan. Eight golf links were created in the basin of the Ayugawa
River, however, not in that of the Sanbagawa River. The aquatic macroinvertebrates
were collected quantitatively by Suber sampler (38 mesh) on each site. The adults of
aquatic insects were collected by Nozawa type light trap (Fig.2) at the lower sites of
each river (a.12, s.4). The river condition of the Ayugawa River on the most sites
(excepting a.1, a.2, a.3) was bad with poor fauna, small total biomass or low value
of SHANNON's diversity index. Especially, the tributaries (a.5, a.8, a.9, a.11) of the
Ayugawa River showed bad condition, while the condition of the Sanbagawa River
(s.1,s.2,5.3,5.4) was good with rich fauna, large total biomass and high value of
SHANNON’s diversity index. Furthermore, as regards the number of individuals collect-
ed by light trap, aquatic insect faunas of the Sanbagawa River (s.4) were also
richer than those of the Ayugawa River (a.12). From the facts described above, it
may be concluded that aquatic life of the Ayugawa River excepting the upper sites is
remarkably damaged. The Nozawa type light trap resulted in effective collection of
many species and many indivisuals. And it is easy to identify the species name of
aquatic insects from the adults. This light trap is founded to be suitable to environ-
mental assessment.
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Fig.1 Map showing the sampling points of the Ayugawa
River (a.1~ a.8) and the Sanbagawa River (s.1~
s.4).
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Fig. 2 Light trap (Nozawa type) consisting of a cylinder 26cm
¥ in diameter and 36cm long.
a : conical roof (60cm in diameter). b : 100W mercury lamp (EYE100)

¢ : collenting net (NGG20).

d : wire netting (Openning 1 cm)

e : fan (Oriental moter, MR18—BC). f : legs (50cm long).
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Table 1 The number of aquatic macroinvertebrates per 0.25nf collected

at the Ayugawa River (a.1 ~ a.12) and the Sanbagawa River (s.1 ~s.4).
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Ameletus sp.
Isonycia japonica
Epeorus latiforium
Ep. uenoi

Ep. aesculus

Ep. curvatulus
Ecdyonurus yoshidae
Ecd. kibunensis (?7)
Cynigma sp.
Rhithrogena sp.
Baetis thermicus
Baetis sp.
Pseudocloeon japonica
Paraleptophlebia sp.
Drunella cryptomeria
Dru. bifurcata

Dru. trispina

Dru. bicornis

Dru. sp.
Cincticostella nigra
Ephemerella setigera
Uracanthella rufa
Ephemera japonica

Gomphidae
Epiophlebia superstes.

Amephinemura
Caroperia pacifica
Isoperla asakawae
Oyamia

Paragnetina
Kamimuria quadrata

Protohermes grandis

Stenpsyche marmorata
Steopsyche seuteri
Dolophilodes sp.
Hydropsyche selysi
Hyd. orientalis

Hyd. setesis

Hyd. albicephala
Cheumatopsyche brevilineata
Rhyacophila yamanakensis
Rhyaco. brevicephala
Rhyaco. nigrocephala
Glossosoma inopus
Gl sp.

Uenoa tokunagai
Plectrocnemia sp.
Apatania sp.
Hydroptila sp.

Elmidae
Mataeopsephus

Aphelocheirus vittatus

Tipulidae
Simuliidae
Chilonomidae
Diptera

Dugesia japonica
Geothelphusa dehaanii
Gemisulcospira bensoni
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TE¥SL  The Total Number of Species

H#&ER Total Biomass(g)

EMWRIEHOBRER  Biohas of the Net-spinner's Trichoptera(g)
EHEMIEE  SaanNoN’s Diversity Index (bit)

132
19

0.62 065
0.00 004
2,72 3.16
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6
0.20
0.00
1.63

115

22

427
231
4,01




93

R2 N, ZENOKERRORRR (RPOKER 1 a7 b OREMAR)
Table2 The number of species (Ephemeroptera, Trichoptera. Plecoptera)
collected during every one hour at the Ayugawa River (a.12)

and the Sanbagawa River (s.4)

BREF SAMMS YT
#)% & =l
4B | 1800 19:00 20:00 21:00 22:00 | 18:00 | 18:00 19:00 20:00 21:00 22:00 | 18:00
l 1§ i l i ! l 1§ 1§ ! ! i

/2 B% | 19:00 20:00 21:00 22:00 23:00 | 23:00 | 19:00 20:00 21:.00 22:00 23:00 | 23:00
hxmofg
ERYAVES &:E -1/ Siphlonurus yoshinoensis 4 3 1 8 1 22 21 1 2 47
FoAFOY Isonycia japonica 1 1
INEVYET S AN OY Epeorus latiforium 2 43 6 51 1 68 38 2 1| 110
LI hs g Ep. sp. 10 80 49 6 6 151
voy=Hohsay Ecdyonurus yoshidae 11 2 13 6 6 1 1 14
EXEFI s RS uR Rhithrogena sp. 3 1 1 5 3 2 5
L3y hraoiy Heptageniidae 25 3 28 5 48 9 21 83
IANOYE Baetis sp. 15 120 3 138 12 2 14
Fitedanyray Paraleptophlebia spinosa 1 L
IV/RTI AN OY Drunella cryptomeria 1 1
My 0o BO—8  Dru.sp. 10 1 11 1 1
IVFRYSI A DY Ephemerella setigera 1 1 2 3 5
ThRY S AN ey Uracanthella rufa 1 1 7 1 10 1 30 20 51
~¥5hrouk Ephemerellidae 1 85 1 87 1 10 3 3 1| 109
TIRVEVHF Y Ephemera japonica 3 7 20 3 3 36
boEvEYAS DY Eph. orientalis 3 3 6
#943H
tAYehTHS Oyamia lugubris 1 1
ATTZ Kamimuria tibialis 1 1
T ANIFSBD—-F  Neoperla sp. 1 1
FEesrs5H
LS F AT PESS Stenopsyche marmorata 1 2 3 1 8 15 1 25
FeXREFFTHAT L EY S Stenopsyche seuteri 4 4 4 2 1 7
AT LT I RO—E Dolophilodes sp. 4 4
EVYIITIESS Psycomyia morisitai 1 1 2 2 4 5 2 3 16
=y BYIFIESYS Psy. nipponica 12 1 13 4 2 9
75 ErSRO—E Psy. sp. 5 16 8 10 1 40 5 24 51 27 16 123
) —v2bEFS Hydropsyche selyst 1 1 2
UNT—VZRENS Hyd. orientalis 1 20 22 7 3 53 5 12 20 4 6 47
FANSVZIEYS Hyd. setensis 10 120 10 5 1 146 60 396 196 72 59 783
AXGvRIESS Cheumatopsyche brevilineata 19 712 66 11 10| 818 2 144 49 6 5| 206
YRFAFALUIESFS Rhyacophila yamanakensis 4 4 1 4 21 4 3 33
Lr}ZuFrHFLbErS Rhyaco nigrocephala 8 1 9 2 8 12 4 26
47 F7R¥Y<bErS Glossosoma inopus 2 2
TAIAX2ES T GL altaicum 4 4
=v¥av by s Goera japonica 2 80 7 5 [ 100 4 4 36 6 3 53
IvaerrArESrS Ceraclea miyakonis 88 6 6 3 103 4 528 26 4 4 566
TALSFHMETS Mystacides sp. 32 3 2 37 12 2 1 15
FXILRATIEST Ecnomus tenellus 4 4
EX METSRO—E Hydroptila sp. 1 1
fBik%X The Total Number,”an hour 56 1407 155 52 29 | 1699 108 1533 615 174 119 | 2549
NI The Total Number of Species 9 22 20 13 9 28 17 27 27 21 18 33
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Fig.3 Biomass (upper) and diversity index value (bottom).
Open column : total biomass. Black column : blomass of net spinner’s insects.
Hatched column : SHANNON’s diversity index (bit).

350 TIREL, MIOERICLZEVICLEZbDE
BEbhz,

ErT4 b5y TORBERTY, ZRIITRE
FHEROLYF A7 b Er SO 2BRE IRE
ENTHBY, y—N—% v b TREL EERLEN
ERLTOI, %0, 2HIAMOKE TR, =)
OHBHPIKEELLHIEVWZZTHS I,

4.3 ZHHEIEE
SHANNON ORISR ORot, 1976) % & & i /il
HROBEEHB L TAZ WV, ThRKRATRIN S,

DI : £k
Di=—3- o, M N :HMEAR
TN %N ni: i HEHOEOMIER

FHEoSEToMIORAETIE (AR 1978, A%
fil1 1980, F%% 1981, 1982), Suannon O BHE: R
F—#iz 0.00 2 5 4.00 (BEOEEERL, BEMNE
FREEFCBEERTTERICS 5, EECHIITA,
£ OBE 3.0 LOKEER L, EBDILHBER

OFNTRLELIE4.00 U LoKEE2RTHEN S
3, SOoFETE N SHREER K3 T) 1388
NANTR’, BERTT40LLE, ZhibTHT
Z3.00 L LEOBEZERLT W, TOZERLS, &
NS RRAEE R 5 RABR D TIRBIFSHIBEE R
b s, L, @INTERERROBEDEY
Hirs (a.8;0.24, a.11;1.17, a.5;1.31, a.9; 1.63)
PEAETHEDS, ChoORNOBEESMOER
KX L TRORENMD > T EWHEEN S,
—7, ZHITRTRTOMSE T 4.00 Ui EOXE
ZRL, BEFGFAIIBETH 2 LHETE 3,

4.4 KRB

i (1987) i, HRLSITbOTETVWAEYF
M REECYT 2EREBNCANEESYO £ =
SV IERBIBLTVWS, TWEENT S L, BYY
BORESRAHETOHFROTEEPHERITATE,
ZhERH L TR oERESiETh s &, F
fiFEE L CRSHREERCREREAVWTIALO
BEOEM»SEHT A EREELTWAI LAY,



TH55, B OoHELLEMEIsBEDICRE S
TOBEHE, EYPKERGE B S EEE =4
Yy rOFEEVZ LD,

AEIOMRFN O I BRERBLTHWE T
BN BEREEL, 2050 THOAIIITRKRE
A, BEAGEHLELERBENBEVW S, %1z,
TN TIFOBRI & > TEHOWENBE L, ARt
PR LT WRBIE > T, WhoFoE
ARV X-TEDLDOLTOAERS LITLITHER
ENTWVWS, HarakevaMma et al.,(1990) 13, 7kH
KEB) Y ROBEF7 = = huF v E h
Ba, WIKsERS ukERREOSHOB T I E
HEELTHEREL TV R, ZOBA, k0K
HABE L 0ug liter ' MikE ELOTEBETH
%, kfc, AR (1980) &, YL rDBVEIIEZE
DHBDOR LA LR VENIOELSYIEELEL, ~
W BEOREES, SRHEERICE L Wi EE LT
WBZLZEEHLTVWS, SEIOHETRE)IOEL
OHE (EHfD a1, a.2, FD a.3 K<) THEHE
¥, BEMR, BER, sREEHoVW T hbi, B
HWEGEDON, TIHERTIBEETYICE - TR
OHEFHBENTVS C Lol a i, —H=BIING,
SEILE D FNERES NS Wi bbb STEEEY &
RENBECRIFUREL VL 5,

B (1987) &, BRI AMESHSEYEAEE I
WMot RERERE S &I, (LEWES 2 WIIIESTE
RIS 2EMERNLE=5 ) v SOEEMIO VT
ERLTVE, EEHZOELCRRT, SO0BEE
DL S IFEMEREGETER VY, SRR
PRIBENIZET, OBREOE=5 ) v ri3+45
AfELBbh s,

45 ITXIREILDINT

TKIC & 2REFER, HIROEYHEOREEE B
INETES ORBEEMRICHVLNTED, ¥
HELOEEBH B, L L, KERBHBIcH LTI
FEBHOONED L ORREDO I L TH B, HicHE
B O—FikE LTRVWAEDRSEBEDTTH S
S0 BELTIDHEOFEWAHRTE5XZ TLUTFO
EEZEIT- 1,

YERR L7254 L RSy TEAVWERET, 205
KHEET 2205 b EOBRBORAMEESNT
WBPEFENS 0, BENE L OEERE - RERR
OBIFRER 4 IR Uice SEOHE TREREN I
G b L2 BHRZTOMBEAVRERE L,
I I TREHE IARBELKRICERT 22 TOEY

Emn

10

" 7 M " "
18:00 19:00 20:00 21:00 22:00 23:00

B4 4+ 7rTERESOAERRORE
BlH X OEBRORBMNZEL (RIS i
N, a.12, Bk E : ZF), s.4)

MFTDs 57 3EEMBD» S 2ORMEccBRs -
B, B2/ 5 73 FhEholifics i 2 8BRS
ERBRBEI O EREEEELEFNRT,

Fig.4 Diurnal change in the number of indivisuals and
species of Ephemeroptera, Plecoptera and Trichoptera col-
lected in light trap. (Upper : the number of individuals,
Bottom : the number of species)

Hatched column : The Ayugawa River.Open column :
The Sanbagawa River

In fig. drowed below hatched and open columns are the
number of species collected from 18 : 00 to each time.

Black columns are the number of species collected during
every one hour.

Zb-oTHEDTERERS>LDOTH S5, Kb o8
ki, BEETE, 0 TTHE —+
v, 21BETTI N~k UL EORENE SR,
21 BRIR 3 RN B I R B R 2R L 72 BT
320 RLIEE LCRBAL, 2L oEE»BEREBEOE
WRRIC D L TRES WA FEERL T,
$K1ER2 D5, FA—HSEDITKEL ¥ —~—
Fy ML BRERROLAE (W ¥ ovE, hurs
HxlUvrersHoMERDS) TR, TAkRED
LFHEEH, SRBERORBABL ZLBTE, B3
DEMENTH -7, COFERER, +—"—2y biT
L BEELNN OO ICRES B 10, £ Tick
BT 2BEEHMOHPREMNFICLZOHLT, T
KBERCLBZHERKROS 5 B3BFTcERL TWY
BKESEYDRERNRICE B O EEHOL Y HRE
INBEDIHTHB, Ebic, —gicEhhciiRER
BBV~ 7OEVWN Y SH, #urSHOL SR
KEBHBICOWTEE CORENBRICTELADS



96

FIRDO—2&ELTEZON B,
SEEFELISA Ty TERVATKICKBK
HERROWELHE R, REMESEDLHTRWI &,
ZLLONFRHIH L THE TOEENARETHE L
HEITE->T, BictiioAEYBoRHIcfIHEh 3
OAHE LY, BB BT 3FHEFEO—DEL
THHTE3THAH,

5. F£&¥

ik 2 — B EBELRODELV 2oV
THBAE L, 1 >RV 7EREE ABNSERER
ZFOFEL WA EIZIEARRBICEVZEIITH
%, TR E OIS (ERD al, 2.2, KD a.
SERL) TREEY BEME HEER, SRERK
i, REESrRDONBEANEL, TR T 3
BB L > THRIROAANBRE X 3ADHTF
BEOTWE ZEERIE N, $ATHRIGETER
L4 b5y 702 IsMORBTS, BEE,
BEGREICBOTEIINRBE TS - foo & IHRMEE
HTRIRELBENBD SN, —H, ZEIE LR
NEBECERE LS, RN BT KERRE L W
A, Fh, BMELISA MLy TIHIRESRN X
bHTRVWIE, ZLOMERICHLTEE TOAE
BEETH 5 & SCREFEDBOF IR FEO—
2EBbh 3,

WO

SEOFHEFICL D, pvrsHORERBEL TR
HEHBVAFONHE—K, tvr>HOREECEL
TEHMRIERENE € v 5 - OFERRKI CHh
WhitWiz, 72, v 7Y Y OB, BRIEER
THMBEZEO b5 PR OKBRERIC W
Wizttt RBOBERTIRETH %,

BEXH

ARRtE—, 1978, ZRNRERG/NA O EEE Y <
SWT, BRNKROELGYORHABRICOV
T, #MR)IBEAEYL 5 —8H, 10:115-123.

OkEE—, 1980. EAEBMICE X 2MECEEIIOV
T. #R/IEoKESEY, 2 113118,

LHaE—, 1981, £H)IOBEAEY). MR)IIE0KE
H£¥), 3 :23—41,

AiRtE—, 1982. DI OBELEEY). MRIIEOKAE
H4), 4 . 49-53. .

Gt — - TiEpek, 1980. BOlOBEAEY. #XR
NEDKESES, 2 : 25—50.

HarakevaMma,S. H.Suiratsa1 and N.KoBavasH,
1990. Effects of aquatic spraying of insecticides
on nontarget macrobenthos in a mountain
stream. Ecotoxicology and Environmental
Safety 19 : 254—270.

ATLHIE, 1976, BB L SR & B
B, ARRESERRTTELEERE 14, 192 H. T HR. R

SErRVICE,M.W.,1976.Field Sampling Methods.
Mosquito Ecology, 583 pp. Applied Science
Publishers. London.

BHMNE, 1959. IIOBEEBMOREREH ¢ 2 #EM
B o ERMEROERERICOWT, Bk¥E, 20
(2):86—92

HHRE, 1964, EKEYE. 258 H. JLMfE. R

EIE, 1987 £FHKEFBEORRLESROTE
M. 7k, 29 (15) : 18—22.



