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FHH T, ABHABENEXELOBE. <
OhOEEEYOKRBESBEIN T D, ZO—f
LT, )y, ERE CORBOEBEERORAL &
N, BICEBT AW TT Y 7 b oL, B8
DKBOT BT A 3 (Fiz Microcystis) 7KFE
ELTw3Y, Zoksd, BRICIHERICBIT 28R
FAROBRIHE S ENBEFR, TAcL2E
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22 Hix, 33BH (Diptera) »=x X)) # % (Chir-
onomidae) i2 BT 2 B BB T, A T2 BAEH500
TSI NTBEY, /2, 2Z2) A3 {H» 5. #
fEr%, BRAERZ BEKERYL &olRite &
LTEL B TEROD, BEEDHN EH60 D
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32 & B THEIC LTV 2190, Bheidoake T 4 AR
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2) &% A, RBIEBZEITWADL OB LL T
BOYRMZ$T2Z Eidkv, 22) 2 ERNE 0@
|, PIZIEAAZAYN A (Chironomus plumosus=e.
2222 B (Ch. voshimatsui) 7 £l HEDPER
(Swarming) 4TV EUE 2R L. B C#EEIER T
KRBT DLW AT LEFLTCWEOM, LirL, =
V22 ) A ERCETZ222) 28, B2 ET7H40
22 % (Tokunagayusurika akamusi) OHIZ I3,
HEEEFOMATRBTEZEELH S5 Z E0HE
ENTW3, TR 2 I KESSREDHAKMEY
ENFICENRT S, RIIAKER, THEEL., KEIZ
LA H ISl T 1 Es %k Ed 2 ([M3)..
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ETiE. iiF,. EearH&ET L T ERH1933ES
L1965 IC o T THE L 2@ BT 21608 FHN R
WDATH - 7212,
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(1)BHEEEEmr LCnzzY 7 (ARR)
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Wb, ZOFER. MEROKEEBERHKT 5
DIEL TV 2%, KEDBAHIHE, B LR
T REEIC I3 % ) /870 vaie,

9 A M T B T R LR O LR R &
B TRET L. KEEMOAEEE L LCORRES

ALz, BTHLARERBDIGHESEL., 22 75
DIBE ZFD—DT, HROEATTKFIZELT B
BAEMOREL B ENTER, Lo L g b2 k
T, ZOFEERRPHIL I LbED. BEONETL
KEDR VD &, FEHOETL -k T, v
NNTTEDITRIToTWB I EFHELD L 572,
ez 520203 ZEE)NICBWT, BB, thn B iz
DWW TEREDTEELZITV, EROFRD I v kB
5L TIMDBELEDEA 72K 2T T, BFt822fEN = 2
) 7 HIERE S . AfB IR IC R ERICRAEL.
IKIF N FEHR IR A DB 2 B D I 2B i VR 4
ZEEHEL TS, £ WAL, KENIZEB W
THRETEN 2 ) 4 2 MR L. iz k> TZDER
DX LEFESRRE L HATRRESGR LI L2 HE
LTwh,
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Thienemann (1925)
Berg (1938)

Decksbach (15293

Miyadi (1933) Jarnefelt (1953} Brundin (194%,1956)

Oligotrophic Tanytarsus Taaytarsus Tanytarsus Stictochironcmus, Monodiamesa ekmani,
’ _Monodiamesa Stictochircnomus
Tanytarsus, - . rosenscholdi etc.
Endochironomus Stictochirenomus, Tanyctarsus spp
- : Sergentia, Monodiamesa bathy-
.plumosus Tanytarsini hila etc
Orthocladiinae pai .
Ch. anthracinus
Mesotrcphic Sergentia .-Tanytarsus, : N ~
Stictochi;nnonus “ Endochironomus S:x:;:::::;gzszs
Sergentia, Ch.plumosus " Tanytarsiai
Ch.anthracinus Sergentia coracina
Eutrophic Ch. anthracinus - Ch.anthracinus, Ch.plumosus Ch.plumosus, Ch. anthracinus
Ch.plumasus . Polypedilum
Ch. plumosus Ch. plumosus
Ch.plumosus Ch.plumosus
Ch.anthracinus Ch. tenuistylus
Ch.plumosus
Glyptotendipes
= (1983) K D5 E
e - 5 2, > - 3 5 > s
B{bAITh L TVv> %, Thienemann® 2 & 5EMIC T BAsDd iy bbb L Wi %" Eikx e RRE T

Tanytarsus?*. &I Ch. plumosus & Ch. anth-
racinus FEIAEBLTWAZ LIZEAL, 1 TH
BOFEELE R A2, Brundin 53DV~ F T
BIL., MBOEIETEZ L 2IREL 72,
f’)i"fblio‘ W 1930 & ) Miyadi 4%, 197048
iz Ao TN BB OFERL % R4 72, Miyadi®”
i3, b2 E BB % Tanytarsus . Tanytarsus &
Endochironomus#. Ch. plumosusi#lls & &5 6 2
AL, dbhpEe-eniE, 13icmBfeL 2, L2
WEFNRLHRDARTHEL T 372012, "B Tl X

HWEN, EREEH L WEGH BV, F8 539F
BAEE & D T B RBUC & o THMBEOBEIEE AT,
F2 OERICI2ICERL . kY 6 DRELEBEHEL 72,

HRELE, HAZSHD2IMBICERT LA ) A
MErRAEL. 3O KXE 2 2 Y & Chironomus
plumosus, Ch. mnipponensis, Tokunagayusurika
akamisi DFE ST —i2 LY, BEREREI LIS
GETE2EHELTWE,

o dile, =R AR, ®I, 8BRS TUKE,
KB EMHT, HLWaKBICERL. T4biT%

532 ARY AL 5 AFDEHROEEIL

Eutrophic Extrophic —Mesotrophic
Tokunagayusurika T. akamusi Chironomus Ch. nippenensis Cu. nippnensis
akamusi & nipponensis &
Cuironomus & Tanytarsus
plumosus Limnochironomus .
g m 3 s M "/ A L =R
& X 3 L& BxfE/ 4
s & @ 2 E @ * 5 &
o O #
Mesotrophic—Oligotrophic
Stictochironmus Phaenopsecirta
[TTR - ] ® X &R
: - | SXTH
Oligotrophic
Monodiamesa, Chirnomini A Chironaminai C—1 Tany!irsus Tanytarsus
" Stictochironomus & &
& Polypedilum Polypedilom
Tanytarsus
=M ER # B & ~ v oy R B @ x B 3

EFHF (1983) £ D5 R
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WNRLEBOKEACIERIZ. K - KEICERT S
EYMORE. BFE. BHICA D L 22K EW, T
bt KHIZA- 2 HRWE © ME T & DHBEYSE
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KEBEEIZME, BB e 2 - TKBMMCZEICRE L
TATL 12l BRMEORANDEEREFFL T
WEHELEEDNEY, TOBRTERBROBOEYESHE
WL TCOWERERIC L 2 AR LREEZRO I Z LT &
N, KEZEEINDLLEZ LN,

WEICIZ, KEEY (EBFEICITOHE L LT
BEHTONTw3) L LT, $BD2R) 7 ENGH
MHEBLTWS, ZhHnMEBIZE Bz KES 5
PHLL., FEEA~RHAL. 5 vik, BESBEOH
E B, TR, KBUSTA L 22 EEEHO KN~
NrE (FE) LAFREBRICBITEHENZTEL
(EE ; #58) L) ET, KELEREFFO9-%9),
TBEZ, 22 ) A SBENERN THOFESERN
WKIERILT, WEBHEERICL, . R
PEftc & 0 ERBREAIBMT AL ER2 L2 TE
EBHEIR” FREL 2, BRI, BILBORE
BT, REOERKESEMT 5. KEEFR B %
RET 2% BT L5,

BELYI, BArBIcBWT, 22 AEOPWEIER
BT AREFBHL. 22 2 EOMBOEFLHD
BEED (XF2EE) rEREBERYZ RS S

N

B Al

T35 A b 6 ANERERERYHSEIC
) REEH (BFRBER) ORHEEOBRLS 2T
WHERNTWSE, 52, 22 % (To. abamusi
DA OTMUIC & D BIRICIRAL 28K, Vi
DFEIRFA K2 780mgN/ (ne-F). 78mgP/ (e
F) T, WHCBREENTYE EHBELTWS,
DFRIT. 2R ) AHBROERE EKBOREDVFY
PEBRICENDT7 4 —F Xy 7221 TW5 E&HL
T 5,

-
—

4., FEER -KFERELTOIRY A

()XABBHELTHZ2R) » (BEER)

W, KERBEOEGIZ ., W] - B> 5, B
R wEDZ L) ARBESEEL .. KBAZICED
FERICTRER L L THEZ 5 2 T3, J0)I39ic
rB&, INET2R)ADRESFA LI o1z (A
Bofz) KBS ERICEETLHEIICLBDIL, KD
2ONHEHEZ LD, 1 2FKEDHFRDETH.
ZRAN G DOFEICHEL 2REISELZBZETH) . D
2. INFTAX)ADPRTLEFETELNWL ) %
BALL 72 KETH -2 L O REWNEFELERTE
PREL >R ETHORETH S, FH 0mE]]
X OEHEANIC B THEL 2B EETH Y.
BOD {430~ 20ppm PA T I 7 - 72 B 5 TR D KT
EPRIDEHBEL TS, Bio, REXEEL %2
ERIZHBBE—ETH )., ERBMNEALZHEL
E DI AKIBZ B TUZ Ch. plumosus=° To. akawmusi
A5, AR T AR 7 & DKDE E DB B TRKEIC
BT Ch. yoshimastui i RFEET 539 (£ 3),
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Burrill*®iz & % &, Lake Winnebago Tli. 190844
b Ch. plumosus D KREEFBESI N TH Y., Hil-
senhoff*iz & 5 &, “Lake flies” & MHE LA E(ERIC
REEDT LN T 5%, Provost?iZ, T AN BIcBWT
19504 KB NFHFRIC & b2 > TR A RIE»E
WTELZZE2HEL TWE, /42, AliicE 3
& Lake Monroe #1212 & % Sanford i Cid. = 2 Y
CARED Tz, FERIH300~4005 FaoEEH L T
BEHBELTWS, Z) LEHRIER. A XY A, 77
VAW ma—T—=F L F® AT TT mT 7Y
O, A—F 0 BRSO Eh L L W|EINL TS,

HHE T, 1970 FEL L £EESHCRELL <8
D, RELE, 1989 i & E L HERIICET 2
Tro— BEFIBEFROWEDI N L T5-
7o T DFEFR. BEBEATRF. BAEEo L ~L 29 Bic
BOWTaA) ARENIMBEE L >TED, F0OELH
ERTUE L BTN TH B EHHLp o T2,
EHWNZ BT 2 HEGL, FMEINICBWT=ZE 55,
KL HREL TN, —H., 72, BARBEBORE
BIL T, FHRODIREFBIC B TREL T 5,
HRE L EERED, EROIEBEEBREE L2 DN
£<, HERDBADIE, ARIHRERRT L. HKEE,
BNE e ENBEREEFZAZ EEREL TS

22N ABEBOFEICKT ZINREBIE. ZhFET

FICHHEANICBTITbNTETEY, FhF%E
W AL R BRI TH 259, R4 EFESITRL
&I, Ba wERDOMRIFBES T 60, LF
itz B 2BikE, MoEPE~OBErBRaI N,
% 7o, EAUEFIEOBBOME, NREHEE-:BR
BB CIC B TR I TE 2\, 2 EBA L
B2 TV 559, RE, e (Bacillus thurin-
giensis) DET HEREMDRER S > 72 AT R
) A BT SHESEE ST 55975,

BB TORNEE LT, RLUIERH L L 0IE. B
K HLURERDELETH D, LrL, ZHITIEE
Hbspd b E VI REFH B, 2T, WNERERZ
FHRTIEH 255 BBRMNE, 4 b IChRIRIEZ 5
Nb, BIETE—ICEZ 5N 2% B EHE
BT a/EtE. 7 A1) A9 Lake Monroe i2B W T,
Ali’N-692 ko THIE 2 1, HAE T, FARVDHES
BB TCFET 2L 00FTH 5, WHE & DA
FERICBNTHEEL T, BE, L5 UIREEIR
BWICRBDERES DL ) TREZ L T2, £
DFER. MHEHEBAOKICE L T, &L kD
BIREL T2 ARASER T2 2 HELT
WV, T ERDIEROFERER T 2, TOXEIC
SV HEFRY) AL g M#%f_\,%%éﬂ’ﬂ
ICAHEIRE 24T TIT D RIS 2 s W2 L 28EE

R4 BFAFETOIIXY HLRBERER
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T8 (1969) #/E.20(2) FF 2R Y H : fenthionF Y

# E - =& (1975) | #7826 (2.3) €AY RY A : temephosH I

B c BE(1975) | KEWMAME.23(1) HEMHO 2R H : temephosHH
BE (1875) A%, 26(4) £ A¥2AY H : temephosH X

ol (1976) wE.27(1) £L2AY22Y 4 : temephosHH

BE % (1978) /8 .29 (2) 2y 2Y H : temephosH

{EBR - £ (1979) | BB, 30(4) BER2ZAYALCRTIHHARE

K H - @& (1880) ﬁ”&liﬁﬁi 31(1) CAVIAY AN T BIEALE
HE (1981) & LB . 26(26) taAvaxyAa:@INTOBRBRE
KB - ok (1982) | MBHE.II(1) A2 AV A ; temephos® B H#
iH S (1982) 18 &) .33 (4) ti¥ 11Y% : methoprene SRO TR

| & S (1982) Bk &HEK.24(12) YAy 1AY% : methoprene SRO ¥ E
HE (1983) B E),34(2) %Xy 1AYh : chlorpyrifos-methylft%h
WmE - By (1984) | #i % .35(2) *Ay 1AYH : diflubenzuron® 7 ¥ it
K (1985) REEH +A¥° 1AVt : temephos® %) §

/M5 (1885a) # ) .36 (4) AV IAVEY S H(LIHE)EHR O DR
MR (1985b) @ B .36 (4) AV IAVE : TRABHBIE BT S

) chlorpyrifos-methyl.temephos® % 8

B (1985¢c) #Er.36(4) AV IR S RHOEREORK

B (1985d) % E .36 (4) Ay 1AYh:diflubenzuron& methoprene

SRO X & H &

IE - % (1987) | ®i%h.28(4) Z 3 1A00. & :diflubenzuron® ¥ B
S [1990) #E.41(2) YAV IAVE : BMEEA LN T2 EZH
HE S (1990) HE.41(2) AV AAVHE B : etofenprox® H { i
HE (1990) #iE.411(2) ¥2y 1AY% : difulbenzuron® 3 R

HER (1986) &V 51H : —WRE
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K XSaXVHHECHT IEERHAOHE

mEE L Cso: ppn/ 24~ 480F 6] 2 X
A& - HE | temephos(0.02), ronnel(0,4)
(1875)
# F - =K | temephos> fenthion> fenitrothion> malathion
{1975) '
i - £ | temephos(0.015).DDT(0.023).1indane(0.090).fenthion{0.103)
(1379) resmethrin(0.202),DDVP(0.224) '
K5 - B & | temephos (0.092-0.033).fenthion(5.00-5.53)
(19280)
BHS ICso : methoprene 10% SR(0.0025)
(1982)
HE - Bi4% | ICso : diflubenzuron(0.000312)
(1984) :
HE chlorpyrifos-methyl (0.00652), temephos{0.0112),fenthion
(1985a) "| (.0461).DDVP(0.0584),pyridafenthion(0.0702).hromphos(0.0728)
B R fenthion (0.040-3.27).temephos{0.0119-0.134),
{1985¢c) chlorpyrifos-methyl (0.0031-0.015)
B K etofenprox (0.0045)> temephos{0.023)> M-chlorpyrifos(9.659)
(19990)
BRE{(1986) L VBB : —HBHE
LTw3, IBEDHKISB R ZBIRTE L E RT3, -

BEOHEITEE L TId. K, s
B L 728 E07 %0, RELAME D sunfish, catfish,
desert pupfish, young bass, carp ( Cyprinus carpio ),
mosquito fish ( Gambusia affinis )i ¥, % FHRE
ENTwd, LrL. ZoRT, B CEREICHRRESE
EEZRISIRLLBEIDIDIFcarpDATH
509-60) 2§ IRV AKIRIC B W THERITH B &
HBEINTWD, 72, carpRgoldfish ( Carassiuns
auratus) #%165~550kg - fish/hadB& THHS 5 =
LN, DR EEBASEEHFL E0HELA LN,

ZHUTxL. catfish DL EARIT, hh#Hr £ <
%5 EXUT EEIRAEMFTE S, F /2, mosquito
fish ( Gambusia affinis YIMBDFEZEEE N R - 1284
g BIZEERED7S> 7 o) TS5,
HRRDST7 2L, BREL CREEYOKRE
FEESI SR TREIREEN TV S, 9, Tigpia
DRRLSRMED BFEIL. D mosquito fishEIRED Y
ISR T, K%k ENRBERERIERICKE (B
52 5720  FEFELLWEREL LW EOR
RRR S LT\ 59768, ERRe03 . |IFIz 5 \»
T, carp 2 & 2 BEV AR ERET L. HERSH
CERL T bcarpD BN & BEBE T 85 5 NDH

10

bkl &2 ML 2E8RE0c & 585k
IR, MoEWRE E OFEEBRE Bk 2 b
T, BECTbZITUE L TWI EREIEFTI L
Va62)

(2) TV ELTHaR Y 4 (FRER)

YT, Faul A xRN A FoRbhodk
B (8K, ZERR) DHERITF & - TZEdric RE L.
INLDFTUVNAX—RENER 4 2 2 &5, EE.
BEENTVD 9 22 ) FHEIEDW TR,
o™ BAE-, JmHO AN B IC & B3
H 5,

HES™ICEDE, 22 AR LR, “2 2 ) A
HAFERREICBAZINZII S ICMITFELTE
EBERIcEZN, HICERE2EEL. N2 RAT
ST EICENBIERBIZNGER" LT3, Ly
L. NS LTREETIE, EFREHRSRBICALZ ick),
T nX—HEER BEE2EL(BRPBEIL, &
IR, METE# R L OB R I T R D
L w3,

22 MG RICBET A ROERIIE. 22 YA
BHRETVNAX—EE L DRI OW TS TERL
72Dl Freeman®®, Lewis™® b TH S, 2R ) Aic k



L2 OB &R ) AR L D ¢ HFERE

S TREXMEI B 52 L #THL 72701E, Sudan
DT A NVNFBIZ BT, Kay, A. B. et al."?»%E
LY OB TH B, TN F A Viz BV 11982
FlZBaur, X. et al. i &k -T2 A%HE (Chir-
onomus thummi thummi ; CTT) 2 EEHOEE > L
TMLILTwaE, ZORKICL 28, BENFE
EFSESIN. HBEERO~E 7o izl dinl
HWoteo AHEL™IZE S &, £D%. 2R AR
B2 HEIET (. HANKBRRAR, 2Tk
B L VS REREETICBTAREEEL SN T
72,

LAEICE N TE, 2™, AR89 221 #
BRNFLEZBLICBWTYHTEHREL 12, KE L
iZ. AFH, ERERPICZ)) ATESRET A
FEREEL, £ /M ELR, FEH ) DT
ROUE % TN, Ch. plumosus 522 &7 L ¥ —
DIREFRE LTERATHDZ L 2BmELR, i,
Kimura, H. et al.®X. ELISA - inhibition &% F\»

T, ADEFET SBREP (REE, LR KEH % &),

I ERIc ) AREYERTEL Z L 2HEL.
Matsuoka, H. et al.®3iZ, = 2) & DEH2Ea et
BB T, RIMEENBWEBHEEEL. To
akamusiDIBA . HIBD LBz % BITHEV, ~& 7
2 CIEHET A, BT LA U ENERT S Z
EEBELAIC L, S, BRROBIICRLE,
MEErBETAZ 2@ L2, LrL, HERC
ZDHDDOMEHDTHTZ & DHEL T b,
RMELSE, 22 ik 3/NRAREEREIZOW
ToL£ER (WEE» STEBICEL2EH 4/ LF
B EITV, FEH (6 ~15m) OREIWRRTIL
& EIRIC, Ch. plumosusitIEZ BV THRET A P
IT-> T3, ZORER. BHHEEIT27.9% CtEmIE
DIFE A L., ERRA10EICELET 5 £ TOLR,

BUHFEIEEL L), F=TVIX—ELNLDL A,

BT LV AX—EI L BAORBOEE D H b L IE
LT B, —H. RAILOWTI. To. akamusi®
eIz 2w, Ito. K. et al®»REICB W THE
LTwd, 7Ny 77A 2B, EEHERL
3BZORABERENN. 22 ) AHETEEENS
EHERD30.4%. 105HIDWvTHT- 72 RAST Tit
PSR 5% TH B Z EHFREINTWB, T,
HESOL L TIT - 2 RN DFERIT 2178 D
BaEfI ., BMEERIIE3.2% TH-o e b HEL T 5,
INLOERIT. RGP LREIMBENEELT L L
Sl TabnTwdt s 772k THWET

H 5, EHELVE, 2R 7 ORI IR RS 5
n. Fo. MERECEHMESALNEZ LICEB L.
FOMBICFEET B EL 2R HEIBEETHIZ L
»HFEL . MBENFEELIT) Z LB EFL
w3,

HENDZEIZ., Bk&fkroMBLZT VALY X2
FZEHEW, RAST. 7V v 7T A FRERT A b,
LRSI ERRBELERToTwA®, Ll 21
FTEEIIAVLN TR T VLY Yy ZX i3I —0
v B LTV CTT 2L ERENTWELNT
Ah. BEENLOTIE Wiz, BEDZRY #5%
Bicx L THEICHEEEMES, BFHIN TS
TREMED R E WPGEFE, BARENT A A EA L1
WENLETUAY > ZX A5HREN, BEL 20,
F /2, TS BE IgE RO BN OB AT H
FEENT V38,

5, WAL TR AIZD2VWT

(1)#IDBEIR |

kiR, BREROGREE, 355 3 4. HEEL38
EsaicMEL., EFBHOFLELEDHLETH 5,
MASES)C L D, B RANEER (71 v =7
F)OWEEICTE BT, BEOBEST759m, HiH
13.3kt, TWAKERE.SMAEHEICEWWRFEEZ L T
5, BINZRANDE D) OFNHFT|RAL T 555, Fdb
BERZBNDATH 5,

HEH BT 1900 R0 AIERIC 2 PR BEEIc S EHEINT
itz At £ DOBOEKETHO ABEBOERE. AO

DEPALLICE) . RS (EREIRS (KL

L. BUETHRNREREN (EMC B3R
FEHIN T B,

WMEVNIIC L B . 1960 ERDBEERELIC S
T BB, BIAKBEO OIS, BEICEEEDE
TL. 72, ERTREREFIBRINLICES T,
19704E4012 13, ESIRILHTE &I AT LB RBIC
EZL. BHICIE T >V 7D Microcystis spp. b K3
FEL., MHEZE)BRAEPERIN ., EMIIEEFIRE
W& -7z, 1980FAD S TARENKE LD, H
BRI A->Tn3,

LR & LT3, 1966412 K nEbh et &
T L&, 1979FICII T T KB —FHFxE). 1988
F£ I RABETIE, HFHMEKB» LETHENSE ) >
BRNDER40%. 6%V FTAREICIEEN TV EY,

—H. @& AHOEELOBICEEFRF XL ThH-
723, 2 TR ET AHUKIERA IR, 197T0FEA

11



O

AI¥ED H1980FEMRUT LOPIT T, L A2 E#EEL
BORHICHIEL 1269790, 2R, A X220 %
DEFESEEET LI LI -, 2, BAED
KR BEIL . 205 ), FELTH 2 %E 2R
2L Twd, R, BOEHEIHE DL, Bk
FEHLFELAEMD—ELZ 2> Tnb, —H, 22
T EBIZEANICH > TIHABENEELHEHTH .
FHHELR (7YX, BhE) OPAZECEEY
BEEZB> T B2 L RBELEETH B,
(2)BA D% RIZEIT 253

a) WHEICERT 221 A DR
B (BICATEDKER 6 M KsE) ICERT 3
AN A EIE. A A 2 AN B (Chironomus
plumosus)s T &3 2 A 7 (Tokunagayusurika
akamusi, > 2 X)) L BRI D~ (Tanypodinae) T
»b, FBRETEIRBERNSVEIE 25OV TR
T3,

[ Tokunagayusurika akamusi (T H 2L 22N 7))

FHE L. AV & - T Spaniotoma akamusi & \»
JEEFMT LN, FREEE L TERKREINZL. £DHE,
Orthocladins &\ 9 BICWET S iz, L L. HED
TRBOWE L EDEVD» L, Sasa®I2 & » T To-

-

FFz2Z2NA 3?

pupa

2 M

kunagayusurika & \» ) BB D HRIT 5 LB HE D To-
kunagayusurika akamusi & 7% - T 5, FRELHAE,
hE O NERER L iz iRic oA L T B,

[Chironomus plumosus (A A2 2) #)]

&S L RCHMLNTE Y, dkskic iz F
L. BB TRIJBAROEETH 2, BEZ T, N
FBRTIIRF» O -2z iRR@ 2N, Ch
nipponensis b A A = X ) I EH LN T
V282 BRRFEEL L 2B OMED Hix, 2 TalBlcR
EEINBHETH L%, BurillWoEFic L s L, T A
Y) 71 &) Winnebago #ic B v> T, AFE3 1903572 & @
FORBEL, ABERE L CHIERICELILTN
ey, 72, Johnson & Munger®#* Pepin il T.
Hilsenhoff*V#* Winnebago # T, &< &M EFE
BT AR E T T b,

b) HEiEF

FEHENC BT B Ch. plumosus & To. akamusi D
BEEFE4ICRLE,

To. akamusiizFic—M0. 9 AhE» L5108 RaIic
P TRENREELRLND, HEFRET 5DRE
DR (2 ~15CHR) 7207 T, BIEEICHERE L 7= FH%
RSAITREEND, HrbLENKEN ERT 2

)N

SR PR

adult
0as\,

FPHAYIAYA ?

pupa

|

E4 FF2XYUH (£) EFHLSARYA () OEFR
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2 2 HHROBI ¥ WHEIL 2 ) A IR H ¢ 2 FHRHE

I ETRER < 381 (40~80cm) L THRIRS 59, Kic %

0. KEHIET Ll 5 &, BUERREICHL, 5
o THOEETIMELRSR E X 5. Ll 5<
DYIEEDETH 2ERITHET 5. & - TAH

3. 1ETIHREET S0 2ETIHAEET

2L 0PN 3E9, To. ahamusilZ B THEIBERZIT
Vv, FIAHESRRUSAAL TR T 255 (swarming)

L. RIEL T BRECHES S ER - THEZ L. IEZ

%6 FFLRVALFHLIIAY ADEBODLLE

FF1RY N THLYIAARY A
a1 M H#, #a
(B#, +H,
‘ bk, 2—uowiX).
<ﬁ£!l!> o ' .
ReEE (L) 1~3E (HETIR2~3) 1~2421H
FEARENA (L) F K ' 874 o
TRk - B (AYF—2 VYY) #H, HR(RU3—327)
1 PGSR (REI) 2000~3000 800~16500
A ik B A TRY, AR ACENT S
MhbOREADITS
thof MX~B|% RRE
k5 10mm -. 8~9mm .
Hm (%4R) 1. 3~3. 6mg (d) 1. 3~3. 4mg (&)
2, 5~7 mg (%) 2. 6~4, 3mg (%)
HfERAM 1AM #1580
<shh> .
b4 i) o 5~30% 2~156M%
 RHEESM (8ryM) 3~12H 12~3H
{REREE 2L b9 (X)
4 BB MROEOR MHAOEOR
MEDL BN? UFHBORR o #DLAMEDL KRN
L] RAERM, HEW A, HAW.
ot AR Hes
% 1~30mm 1~20mm
thm (RER) . 001~16mg , 001~10mg
sk Ay 1~64H 1~24
CABRE>
W1z 2 1B EDR BEOR
E DT R . P! _
th i 2~4, 4mg (") 2, 4~3. 8mg ()
' 3~9 mg (%) 3. 4~4, 8mg ()

(BB Y E1H)
| 13



¥

ST FTCRRBTDIHEND2 I4 7ORRFHEER L -
Twd, Ll 23k E s TWTRTEHEL TR
BT 2H5 %L 5 ThH B9, lhioFFais 7 B
RET, HIZEEROMEE KEICED, £0IRIC
1328 52900~ 1500 DIAH 1) BaRIT KD & RILL
TiEEL, BEIChE,

BE. B TIECh. plumosus|IFE, KIRETLDL
THHH, WHPTIE, F B, Ko 3EBET 5,
BRAEMOEEEIT. FEiL->TRLD., H2 131968
FC AL £ (. 69FICIZE S, F L TIEICIZ
FHED EH o 729, IWE TR, EOTMCEICRET 5
BBEEIFHS LTS, F72, FEHIC L > THREDE
B R D EAALPIC Lo (Fhk, K5
£)o RN To. akamusi & R EEE % B
. RRFER., BR (swarming) DA T, MII#A
RICIZHA TRY, #inizdDicELDT 28K
o Tva, 1IR3 ) IR, 2000~3000 & To.
akamust 12T EVv, Tl To. akamusi £ 0 D
KEDE KM (5~30C) TRIERL., RERL
(30 LRAEKIZPITCTH B, DI To. akamusi
DESICEHERE(HEELTEETZ 2z <.
F e RIRE L AR TR,

WIEDTZRE, B, A BN TR H 2 S L V5 A
L&E6lzRL 7,

c) ZhuicBdy aaF5n

Miyadi®*®i2 EEICELT 522 ) A BOFEH &
FDOFMFIZONT, BEXICKBDERYL 2 HEMAT
HAEZIT, BEICERT 2EEBWD42 9% D Ch.
blumosus ThHh 5 Z L 2 REL T b, EA 51007100
Kitazawa et al. 2719 2.2 ) # 2% WEHHiE
BROFCHETY (B—KRIEEE) BT, 8
WZ2EET. BENET. RESo 3 #suc4r, Hh®
BoshiEd L Lic, EMEEIBRL LRE L2, W
B 510910080 F X 5z BB O PR AR A &
BRI OWTHM LR ET > 20 FOFEFE. Ch
plumosusiIE I BT L FH, BT T3 3#
R BEHTRE2HAEBT 2 LHEL T3, ¥
72, To. akamusilz DO WTIZE 1 BT 2 7F 5,
1H#RUC 1D 5 0id 1 HEL BT 2R 5 2
FREREL TWw5, £, EHICIZ To. ckamusild.
ERECERT LD, BEOV 77— TRIHET
EnE EL@EL TwD, Ui, BESENTE
Eip e L THZRY) 2B EBKDBHEERER L5
WEOEEAL 2R A, el % 55 Plumosus ¥ &
Liz. L L. R8I, £F L L - T, To

14

2 M

akamusi & Ch. plumosus BIZETES L7z, FH 5109
2. BROFEPIEICRITT 22 2 EORE 2R
L. Wichickp AR ScREI sz 2
FOEURE AT Ch. plumosus TIEYL L 72 @R 756.1
% To. akamusi THL.1%TH 5B L R~ Twb,
ST, 159.8t () >ic#ET2 £1.21t) O To.
akamusi VERBLTED . FNA59t (0.45t) HK
FCAELZECICRESN TR EBEL T2, Bt
Loy REFEITE L Y b To. akamusi HDFLHET
D2 BRLBEWZ LICEBL, Z2MEWOEB R, To.
akamusi DIMGIT. ERKIBHI8~10C DHEH TR Z
LRHTHBIEEBEL TS, BETIE. i
No—F PR 7 — T 10 B i — B TO L B
FEEMWRL T3,

22N A SR OMEEER:. Bl Ea X 51219284
DIREESEENTBN ., 26D ) B, KEDI 6 ~6.5M
BELE (MO ATIE) 2B 3 Ch plumosus. To.
akamust HBOEIZDOWT, FiCIMEFERORLH
FENSVES (K 6 A, £ 128, & 3A) &
LIZ->TRTICE EHTRL, 72, To. akamusi
& . Ch. plumosus & DEEE & DEFRE, £ZE(12H)
LIV 512U 720 Ch. plumosus DEEEIC K E

(x10%)

13'8'8
) 83

o~
T

R

[T
T
-

N
T

(W /°pul) !snumﬁn Dy{lansnAobounyop

1_
8o & :

8 "
7 --

»
o9

70 48 €7

]

3
(x103)
Chironomus plumosts (ind. /m2 )}

1 2

X5 M2 FF1IZRNVAHRETHLLIR

) A BDEIEEBDOEIL (128)



22 ) HEFFROBI & WEFE R ) 3R E D ¢ HEEEE

B oI L T To. akamusi 1TREMF 516
fich b, ZOMEENTFIZIBIFERIC A - THETH
%, MOEREBLIITFERNDZELICTESZEBH T
LI MELORENSN, BEXRFHICHEIGL 725
TH B To. akamusi DEEINHBATIT & 1L 520,
(2) BB BIT HHFZE '
22 ) ARBICET 2R, RS 2 HE
RN L DT, TS, WE L EOBELRASL
L7, F7, B SR BEEREEE O
LitHEEL. MoR» LA~ EETIWEETHEL
T3,

WFEDANZDKBIZXNT E2HEL0EE DR To.
akamusiBL R D REFEE N, KBEH & L THRED
EHENELD, ZoWE» LB RENERL FE
RO BN L sy TR - RET R AT, Bl
FERE L TOBMAORaAE, B 5Dl BEER,
BB~ ORI, MR, T &2 LA
L7ze 72, BRI I 2EROEEFTHDBEZMIL L
IOV THEMICEHREL Tvwb, MEESE LT3,
22N HRBOFETFHRNRADS, SFIC L 2HAE
B IC X ZEREESISER L & AR FER £ IR
LTBY), BELRHTRTH 3,

&1 JIHWAE CBOME) LU AFIRYA (Ch plumosus) EFHhLAZX YA (To.

abamusi) NBOBAFHEEDEETIL

(ind. / m2)
E ol i A S R TAAYZAY A
£ £ x &
E- 3 i ¥ 2 HR E- 1] - 2 #
3.48 6A 128 3.48 6 H 128 .

1928 | 748 - 2321 219 | - 597 | i (1933)
1929 790 - - 1404 - - E i (1933)
1948 752 | 11748 396 352 0 44 | LR, &R (19561)
1949 880 1848 880 220 0 220 (AL iR, BEIR (1952)
1866 - 2220 -+ - 0 - | B (unpublished)
1967 - - 616 - - 13 i B, BE(1971)
1968 150 1232 . 167 572 0 2209 WE. @#E (1971)
1969 62 1980 441 4752 0 838 R, @E (1971)
1970 275 3607 15 1375 0 191 e, #E(1971)
1971 - 2229 - - 0 - '#2 & (unpublished)
1972 - 10170 - - .0 - db JH (1973)
1977y - 889 903 - 0 326 1B H (19380)
1982 173 3415 222 2768 0 3032 F ¥ (unpublished)
1983 99 1481 1022 556 0 4550 | % H (unpublished)
1984 370 9482 474 1007 i} 444 ¥ M (unpublished)
1985 495 £489 1562 873 0 3618 # N (unpublished)
1386 1230 1837 526 5074 0 3563 || 4k (unpublished)
1988 - - 153 - - 13017 3E # (unpublished)
1989 148 452 207 1060 0 780 | £ # (unpublished)
1990 . 202 524 1304 326. 0 926 7 B (unpublished)

(Yamagishi & Fukuhara,1972

6. SEORHE

2.2 A BB OKFEE ZRAAICHIFE S 2 201
AR - BIROBFA LI VETH 5, AT HHE
WRPRELEIIILICEY., ZNERHET ST
Syt rOELERE AL ENEEETLIEY
RFDFEHL &, 2R RO g FAENIC S
W F B LT Dhh B,

LEINREHE LTLAN A HRORETH LA

WL I1988&L D —FWEL T3 A)

2T ARCEMLAEYD. RERDAREES
TR, ERROVCHET S L rEBETH L, 3
oo REAHEE LTI, 6 & 2 HIEeaska it i
DEIE. W E AR & OB Bl (WA r) 2HR
FTELE, BTN 2 U EDIBREHUNEIBET
b5bo

LIFle, SBlc 813 322 A kBREICHT 53¢
HERET 2,

1. 22 A TLOBEFRERFIOMEL . 22 Y 7
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2. GOBRENEH | BBOFES|. HENZZDHD 5w

BEOEE. RUERNEBE~OTRHK L BHIET

72O DORNEE R L 280 ) ORE. ABRHEL T EDBICH ., HES W WREL
3. MEEERORM EFERAERIC S 2T 4 EArE, EoyEticERL s HEFELIT,
X, a4, 7l EORBOERE. BROBR L F 7. W ATEERS (510 ERSERR P ESS) . ALt
LTOBREERF AR, BEELDSTY maﬁi PUNG AT (SM SRR . MRSty
AEEB. ZOFE, REOMEEL L HRE + (S ASEEL), BigREt (ErBEfe

B BEOEFEEORRICL RS IC AR & ). B EEHEBRTOEREERE. B L S8

22 A DEEBOSEED 72512 IR, BTN—TDEEANEHELET,

4., B~OFERFATORL | X)) 2~DHD
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BEROEMBEE L 2 OBRGHORAL—, BEE, 46(2), (199D. (EDRIF)

5) Iwakuma, T. & Yasuno, M. : Chironomid population in highly eutrophic Lake Kasumigaura, Verh. Internat.

6)

15)

16)

17)
18)

16

Verein. Limnol., 21,664-674 (1981). ‘
Yamagishi, H. & Fukuhara, H. : Ecological studies on Chironomids in Lake Suwa, 1. Population dynamics
of two large Chronomids, Chironomus plumosus L. and Spaniotoma akamusi Tokunaga, Oecologia,7, 309
-327 (1971). :

SWHIE 2R AEEREZORERRCOWT (FHRCRKEHOKERRMICET 2HE2), BASH
], 12, 41-45 (1978).

Suguri S., M. Harada et. : A year-round survey of chironomid midges by light trap collections at Lake
Kojima in Okayama Prefecture. Jpa. J. Sanit. Zool.40(1) ; 33-39 (1989).

Sasa, M. : Chironomidae of Japan. : Checklist of species recorded, key to males and taxonomic notes., Res.
Rep. Nat. Ins. Env. Stu.,125, 1-177 (1989). |
WA BEAOX v /42, #&E 31 (4), 78-84 (1977).

B BRNT A 43, &FE 31 (10), 76-81 (1977).

erd 220 5, BILOBK, 7, 2-5 (1984).

Syrjamaki, J. : Dusk swarming of Chironomus pseudothummi Strenzke. ( Dipt., Chironomidae ) ., Ann.
Zool. Fennici, 3, 20-28 (1966).

Syrjamaki, J. : Laboratory studies on the swarming behaviour of Chironomus strenzke: Fittkau in litt.
( Dipt., Chironomidae ) . II Daily rhythm of swarming during artificially changed light intensities., Ann.
Zool. Fennici, 4, 19-28 (1967).

Kon, M. : The Mating System of Ch1ronom1d M1dges A Review-., Mem. Fac. Sci. Kyoto Unive. ( Ser. Biol. ),
12 1 129-134 (1987).

SEIGE, HE®R BAR A ) AMRIC A THOA AENRE, HASYRREESE, 30, 66-
68 (1986). ' ‘
fEr% T 22 HEERROBR & IFRA~DOEIRF, &R, 42, 2-3 (1988).

RARE— | BEAEYIC L 2 KEFBEOHE, ER 8, 32-41 (1976).



19)
20)

21)

22)

23)

2.2 Y ZHFROBK & WF 22 S REFREE D ¢ SFERE
EERE  EREWE, EE GER) (1964) ‘
Sasa, M., M. Yasuno, M. Ito & T. Kikuchi : Studies on chironomid midges of the Tama River. Part 1. The
distribution of chironomid species in a tributary in relation to the degree of population with sewage water.,
Res. Rep. Natl. Inst. Environ. Stud., 13 : 1-8. (1980).
Sasa, M. : Studies on chironomid midges of the Tama River. Part 3. Species of the subfamily Orthocladiine
recorded at the summer survey and their distribution in relation to the polluration with sewage water., Res.
Rep. Natl. Inst. Environ. Stud.29 : 1-78. (1981).
Sasa, M. : Studies on chironomid midges of the Tama River. Part 4. Chironomidae recorded at a winter
survey., Res. Rep. Natl. Inst. Environ. Stud.,29 : 79-148. (1981). '
Sasa, M. : Studies on chironomid midges of the Tama River. Part 5. An observation on the distribution of

- Chironominae along the main stream in June, with description of 15 new species., Res. Rep. Natl. Inst.

24)
25)

26)
27)

34)

35)

36)
37)
38)
39)
40)

41)

42)
43)

44)

Environ. Stud.,43, 1-68 (1983). i B

WAFE—, SELEE  KEINCBIT 32 2R ROSmIcOWT, BKERESS, 47, 307-314 (1986).
Yasuno M., Iwakuma T., Sugaya Y. & Sasa M. : Studies on Chironomid Midges in lake of the Nikko
National Park. Research Report from the N. I. E. S.,70 (1984).

Thienemann, A. CREJIXCEE R, 1977) - M &# - 2o EKR &AL - ASCERE - =80 (1955).

Mivadi, D. : X. Reginal characteristics and a system of Japanese lake based on the bottom fauna. Jap. J.
Zool. 4, 417-437 (1933). ‘
ENALE | EEBWHE X CERKDBEFBRRENED 5 72 brEOEMB N5, Jap. J. Limnol, 39, 1-
8 (1978).

JenALE - 22 A% he b ALBBEOEHRFE). ER. 34, 10, 82-88 (1980).

FENALE DAY AGhhe L AMBOEREE), &R 34, 11 54-59 (1980).

JEINALE 1 22 ) A Ghmp b ALBEOERZENEB). &R 34, 13. 53-59 (1980).

RHEZ REEEEHLLTHOZZ) S (FOFEEERE), REMFFEHRESE BI2—-RI12-
17 (1983).

Iwakuma, T., Yasuno, M., Sugaya, Y., & Sasa, M. : Three large species of Chironomidae ( Diptera ) as
biological indicators of lake eutrophication., Biological monitoring of environmental pollution., 101-113,
Tokai Univ. Press., Tokyo (1988). :

BREBR BrBOEREBHOERE X WERAT - FICEAAN, FRECLIMAECO VT -, EXAEWNR
PR, 22, 157-168 (1982).

BRER, EREZ, TAEE By BB 2 EESMOSH & T KEERFLR Y  OBNWEREIC B
A& OV, EvAEFRAERE, 51, 103-140 (1984).

Iwakuma, T. & Yasuno, M. : The role of zoobenthos in a shallow eutrophic lake., Arch. Hydrobiol. Beih.
28, 515-524 (1987). |
BEHX | EXEHOK~ERERMOWENAH I BT D EEBHORE, SHBERYEEAHY, (1988),

H EEE  REREoSIhE =2 4, &IE, 30, 25-31 (1976).

NALE D =2 ) A, LiEs, FEE, (1986).

Burrill, A. C. : Economic and biologic notes on the giant midge, Chironomus ( Tendipes ) plumosus Meigen.
Bull. Wis. Nat. Hist. Soc. 10 :124-163 (1913).

Hilsenhoff, W. L. : The biology of Chironomus plumosus ( Diptera : Chironomidae ) in Lake Winnebago,
Wisconsin., Anna. Ent. Soc. Ame.,59, 465-473 (1966).

Provost, M. W. : Chironomids and lake nutrients in Florida, Sew. and Ind. Wastes,30, 1417-1419 (1958).
Ali, A. & Jeffery, L. : Experimental Insect Growth Regulators against some nuisance Chironomid midges
of Central Florida,.]. Econ. Entomol.73, 243-249 (1980).

Edwards, R. W., H. Egan, M. A. Learner, & P. J. Maris. : The control of chironomid larvae in ponds,

17



45)

46)

47)

48)

49)

50)

51)
52)

53)
54)
55)

56)

57)

R a2 B

using TDE ( DDD ). J. Appl. Ecol, 1, 97-117 (1964). :

Jolivet, P. : Le probleme des chironomides ( Dipteres : nematoceres ) dans le Languedoc - Rousillon ( Note
preliminaire ). Vie Milieu, Ser. C. Biol., Terr.,23, 269-290 (1974).

Spiller, D. : Methods used for chironomid larva surveys of sewage oxidation ponds and natural waters at
Aukland, New Zealand. Calif. Vector Views,12, 9-15 (1965).

Bay, E. C. : An analysis of the “ Sayule” ( Diptera : Chironomidae ) nuisance at San Cerlos, Nicaragua, and
recommendations for its alleviation. W. H. O. mimeogr. docum., WHO/eb1/20,18 pp. (1964) .

Meillon, B. de., & F. C. Gray : The control of a species of Chironomus Meigen( Diptera : Chironomidae:
in an artificial lake by increasing the salinity. S. African Med. J.,11, 658-660 (1937).

Freeman, P. : A species of chironomid ( Diptera ) from the Sudan suspécted causing asthma., Proc. R.
Entomol. Soc. London ( B ),19, 55-59 (1950). )
Tabaru, Y. Moriya, K. & Ali, A. : Nuisance midges ( Diptera : Chironomidae ) and their control in Japan,
J. Amer. Mosquito Control Association, 3, 45-49 (1987).

REfik, REFEM: 22 25FECET22ET 4 — MNRE, S, 40, 227, (1989).

SIEE, HEFEE BRI BITATRRERL LTH2R ) 2IcETAMERE. 2. HEMHBENCBIT2ER
U2 2 BRBENORENR, BEEM, 28, 431-437 (1977).

BAE— mENCBT X HiconT, EIFEERE, 23, 25-38 (1978).

HEHE—ER © 22 ) & DB BT 5 R0, 43S L IRBE, 31, 55-61 (1986).

Ali, A. : Bacillus thuringiensis serovar. israelensis ( ABG-6108 ) against Chironomids and some nontarget
aquatic invertebrates, J. Invertebr. Pathol.,38, 264-272 (1981),

Ali, A., Richard, D. B., & Jonas, P. S. : Susceptibility of some Florida Chironomids and Mosquitoes to
various formulations of Bacillus thuringiensis serovar. israelensis, J. Econ. Entomol.74, 672-677 (1981).
Krieg, A. & Laugenbruch, G. A. : Susceptibility of arthropod species to Bacillus thuringiensis., In
Microbial Control of Pests and Plant diseases 1970-1980” ed. by H. D. Burges, 837-896, Academic Press,
New York ( 1981 ).

58) Qhba, M. & Aizawa, K.: Tnsaeect toxicity of Bacillus thuringiensis isolated from soils of Japan, J. Invertebr.

59)
60)
61)

62)
63)

64)
65)
66)

67)

18

Pathol.,47, 12-20 (1986).

Ali, A. Stafford, S. R. Fowler, R. C. & Stanley, B. H. : Attraction of adult Chironomidae ( Diptera ) to
incandescent light under laboratory condition, Environ. Entomol.,13, 1004-1009 (1984).

Ali, A. Stanley, B. H. & Chaudhuri, P. K. : Attraction of some adult midges ( Diptera : Chironomidae ) of
Florida to artificial light in the field, Florida Entomol.,69, 644-650 (1986).

EHASR  HHEMEBIc BT 3 “REBR” 22 ) ADOKREE L FOHRINE-FIH 1 “KBEHR" =)
A OFENCBEY 2ETOER LRI EORS —, B, 46(2), (1991). (FIRIH)

_Ali, A. : Nuisance Chironomids & their control : A review, bull. Entomol. Soc. Am.,26, 3-16 (1980).

Bay, E. C,, & L. D. Anderson. : Chironomid contrel by carp and goldfish., Mosq. News 25 : 310-316 (1965),
316 (1965).

Mezger, E. G. : Insecticidal and naturalistic control of chironomid larvae in Lake Dalwigk, Vallejo,
California, Proc. and Pap. Calif. Mosq. Contr. Assoc. 35 : 125128 (1967).

Hayne, D. W. & R. C. Ball. : Benthic productivity as influenced by fish predation. Limnol. Oceanog. 1,
162-175 (1956).

Hurlbert, S. H., J. Fedler, & D. Fiarbanks. : Ecosystem alteration by mosquito fish ( Gambusia affinis )
predation. Science, 175 : 639 (1972).

Legner, E. F., & R. A. Medved. : Predation of mosquitoes and chironomid midges in ponds by Tilapia zillii

( Gervais) and T, missambica ( Peters ) ( Teleosteii : Cichlidae }. Proc. and Pap. Calif. Mosqg. Contr. Assoc.

41, 119-121 (1973).



68)

73)

74)
75)

76)

77)

78)

79)
80)
81)

82)

83)

84)

85)

86)

87)

88)

89)

22 AWFEROER & WEFI 2 A Y ARG L O ¢ HFERE

Murray, D. W. : Tilapia fish for midge control in a sewage treatment pond., Proc. and Pap. Calif. mosq.
Contr. Assoc. 44, 122 (1976).

HHE  FER - BELCICEI BT LAY —, @EXERE, 4, 4547 (1989).

e 2R A EMGE, BREMEE, 32, 8-14 (1985).

FEHEEFR D 22 ATV AX—IconwT, EIFLERE, 32, 34-37 (1987).

ATEER NESE . TLarr Ltz ) s 203, AR MOOK (MREELEZENER)
56, 55-67 (1989). '
THS, SAREE, RAHY, ATREX RELRALEDTUAYY & LTO2Z ) A EDBHICBT 5
EhiE, HEREREMEMRHEE, 11, 79-88 (1988).

T, MRSz, SEBEE, E5% 22 A%E, BKE, 16, 84-87 (1990).

AT, RMBT, AHREEX S REREREFR —/NEEZENES A —pp.175-183, HILEE, X
= (1990),

Lewis, D. J. : Chironomidae as a pest in the Northern Sudan., Acta. Trop. 13, 142-151 (1956).

Kay. A. B. Gad El Rab, M. O., Stewart, J. & Erwa H. H. : Widespread 1gE - mediated hypersensitivity in
Northern Sudan to the chironomid Cladotanytarsus lewisi ( * green nimitti’ )., Clin. exp. Immunol. 34, 106
-110 (1978). |
Baur, X., Dewair, M., Fruhmann, G., Aschauer, H., Pfletschinger, J. & Braunitzer, G. : Hypersensitivity to
chironomids ( non - biting midges ) : localiazation of the antigenic determinants within certain polypeptide
sequences of hemoglobins ( erythrocruorins ) of Chironomus thummi thummi ( Diptera )., J. Allergy Clin
Immunol. 69, 66-76 (1982).

T  RARBEE L THT = 22) »DHEME, TVvAXT, 13, 1-7 (1984).

HREEER, ERBT, FEEER RE, fe¥ 22 ) 0mEo 2 EF, BEYE, 14, 121-126 (1985).
Kino, T., Chihara, J., Fukuda, K., Sasaki, Y., Shogaki, Y. & Oshima, S. : Allergy to insects in Japan. IIl
High frequency of IgE antibody responses to insects { moth, butterfly, caddis fly, and chironomid ) in
patients with bronchial asthma and immunochemical quantitation of the insect - related airborne particies
smaller than 10 4 m in diameter., J. Allergy Clin. Immunol., 79, 857-866 (1987).

F_EATR, AHEMER, EEEF BiidgE—, MEEM, MBEgEK, WAE—R, RAE, Er¥iaXS
AT MR, EH, 22 ) AEAIEOTXIEEICONT, TLriX¥—, 36, 81-85 (1987),
Kimura, H. Matsuoka, H. & Ishii, A. : ELISA inhibition method in detection of mite and Chironomid
antigens in environmental samples of dust, soil and air, Allergy, 45, 167-173 (1990).

Matsuoka, H. Ishii, A. Kimura, Y. & Noono, S. : Developmental change of Chironomid allergen during
metamorphosis, Allergy, 45, 115-120 (1990). - .

Ito, K. Miyamoto, T. Shibuya, T. Kamei, K. Mano, K. Taniai, T. & Sasa, M. : Skin test and
radioallergosorbent test with extracts of larval and adult midges of Tokunagayusurika akamwusi T.
( Diptera : Chironomidae ) in asthmatic patients of the metropolitan area of Tokyo, Annals of Allergy, 57,
199-204 (1986).

BEdE, FORFEFEST, BERER, SIS, SHEEt, SER, RNEEE, BEmz, BHE  KEXWmRICB
T3z ATRENGE, TLX—20KE, Trau¥—, 38, 1-8 (1989).

HEEF, AHRER, N ETE, R, MBI, MBEgER, SSREE, BRER, ¥ AN g
BoBRKERE — 2 2 # RAST iR, BEEOBREMSH, RIENFEHEMZOWT—, TLI¥x—,
36, 1054-1060 (1987).

LR, BEREF EBMET, BEFIEL, BydE— BHE#EX LHEEX, EE8 I DPC - Specific IgE
Kit ( AlaSTAT Jic k2422 Y) 74 R IgE ikoBlE, TvaX-—, 39, 2, 267 (1990).

EIRFTR, FESMER, HIEE . R AROKEEBD O L BFEOBREE(lL, WA KiRE BRTTRE
W E3)7-26 (1979).



¥ ok & B M

90) RYHTELHE | 19T9ENFHBIC B B KEMY 7 0 7, FeFBiEKIBAE BRI FEEE 5 E(6)65-69 (1980).

91) Tokunaga, M. : Chironomidae from Japan, X. New or little known midge, with desdcription of the
metamorphoses of several species., Philip. j. Sci., 65, 313-383 (1938).

92) Sasa, M. : Taxonomical and biological notes on Tokunagayusurika akamusi ( Tokunaga ), with description
of immature stages ( Diptere, Chironomidae ), Jap. J. Sanit. Zool., 29, 93-101 (1978).

83) Johnson, M. S, and F. Munger. : Observations on the excessive abundance of the midge Chironomus
plumosus at Lake Pepin., Ecolgy 11 : 110-126 (1930).

94) Yamagishi, H. & Fukuhara, H. : Vartical migration of Spaniofoma akamusi larvae ( Diptera : Chironomidae
) through the bottom deposits of Lake Suwa., Jap. J. Ecol. 22, 226-227 {(1972),

95) Kon, M., Otsuka, K. & Hidaka, T.: Mating system of Tokunagayusurika akamusi. 1. Copulation in the Air
by Swarming and on the Ground by Searching. , J. Ethol. 4, 49-58 (1986).

96) Otsuka, K., Kon, M. & Hidaka, T.: Mating System of Tokunagayusurika akamusi. 2. Experimental Analysis
of Male Mating Behaviour at the Resting Place., J. Ethol. 4 : 147-152 (1986).

97) FLHERE (1986) @ 22 ) A FEDEHITEL. [ &7 5 Y w4, 238)18-25,

98) EheEk (RME). '

99) Miyadi, D. : Studies on the bottom fauna of Japanese lake. J. J. Zoology 3:5 (1931).

100) EAKZ, LRE=Z, BRFER ARE—  WKEDEEN EABEGROWEESR & OBE, KEWES
#, 3, 58-82 (1950).

10D EAKS, GLRES, BREXR, BEE—, WREE | FKEOEER UCWEERICE T o BRBERRZEQL), XK
FEWFREWW, 4, 41-127 (1952).

102) Kitaszawa, Y. & Kurasawa, H. : Studies on the biological production of Lake Suwa, 1. Standing crop of
herbivorous zoobenthos., Rep. Res. Ins. Natu. Resources, 24, 1-15 (1951).

103) Kitazawa, Y. & Kurasawa, H. : Studies on the biological production of Lake Suwa. 2. An ecological study
on the microstratification of zoobenthos in the mud., Rep. Res. Ins. Natu. Resources, 25, 1-13 (1952—a).

104) Kitazawa, Y. & Kurasawa, H. : Studies on the biological production of Lake Suwa. 3. The horizontal
stratification of zoobenthos., Rep. Res. Ins. Natu. Resources, 27, 1-6 (1952—b).

105) LB, BEEEK @ FSHEOLZY #i22WwT, JIBP - PF HRGEEMREDEE TN, 46-59 (1969).

106) W%, BFEEK  Fhwoo 2 22w T, JIBP - PF iAW E £ ENRE, 65-78 (1970).

107) IUAEE, BERESR | W=z 2 Y icDow I, JIBP - PF eI WRrE D EEHMZE, 77-90 (1971).

108) db)#LE © ARMSHL, FARS, $HE, FRBECCHEOEESYAENEE. Jap. J. Limnol, 34, 1, 12
-23 (1973).

109) FHR, MHEANEXFFBBAOFEYINTIC RITT 22 Y 7 0O, WHEEKBAERRITRE, 9, 31-
44 (1983). ‘

110) Iwakuma, T. Sugaya, Y. & Yasuno, M. : Dependence of the autumn emergence of Zokunagayusurika
akamusi ( Diptera : Chironomidae) on water temperature, Jap. J. Limno., 50, 281-288 (1989).

111) BReCR | BEKIC BIT 2 kAR, RICEEBYNERE & EREMOBERICDOWT, HAFEERE 36, 169
-187 (1986). ’

112) FHRAS | FefMRic BT 2 “RBER” 2RV AOKRBEEEZDHRXNK-—FB IR THLLZR A
( Tokunagayusurika akamusi )FRHEXBRFK—, BEFHE, 46(2), (1991). (ERRI)

113) R E 3 | W0 2 ) 2R T 5 R RFHHE - REORRITE £ bz L T —EMNRFERFRF LR
X (1990).

20



