g7k (Jpn. J. Limnol.), 59 : 185-198, 1998

ZhAYFoOhH5aoDEFREEHRHDBBEICOWVT

HOER - FEHF - AR

] E -3

IR T ORBINTHRIBICBNT, THYF 0l a7 Ephoron eophilum
IsHIwaTA ISR T 2 AT EE L 72, FAACiEA Ay oAb v E. shigae
(TakauasHD) LR T 5, MEOMEERENICEWTIMEI Y, FWHRNOFE
%ibﬁi%ﬁ?o 72,

VTAYXahravidf 1{bET, BELLMNE4A»5 THIChR-T
WL L, MMARIET A2 5 10 A2 TRb- I L2, SRR R 29 bs
SO B I aF A vanray T 2 EiMbs LUk e b REAMIC K
AT, 2) THYXRvehrayoRit- iAo EikicE ), BiRE%IC
fTbiiaFd A uhrayoP b I & IRFEICHEEL Twie, 8) TAY %Y
arsravoIALahray LN EETH4EREL, 1B2 5 5EshHh
BE—EoF A asraoy L) KET, FRICKRETH 1BOBE»? 5 L HiE
LTz, 4) RIPLETIDT 27y ¥y ays a7 id3shdhr ks EDmRICHER L
THEY, NREEROF A alsr oy od iiIpEEERibiRE o MEICAER L
Twd, TAVXaAhrayon 1 o REF IZE R OWIKR To4ER
e LR L EZ bd,

F=0=F:A7vv, MLEM, g, 4 X

L &I

AARZHOMNINZBWT, —BFEEICES L TR L2s 7 o EEKEICHEDOKET D
FIFICEZ ), RBIFES 25| & THEH 1970 FRLBEERINTETWE, b
DELBAFosray GIET 2 A4 a7) Ephoron shigae (Takanasan) 12k 5 &
DT, TOFEIZEE 9 A LA S PAICH T T o IERNEIA I E B RCRLT 5 (i,
1978 ; ¥rig, 1983),

a4 s avg (Ephoron) (34 —2 b 7)) T & MR E & R h oL EE 125
HLTwd, BARTERESZTAA oy oy 1iEH, A0 - TE - o] icmis
XATHAEAEAEEE L TOo T 5 & ST 72 (WATANABE and IsHiwaTA, 1997), ISHIWATA
(1996) (3F72ICBREFORNE LUFRN L 20XHr bEBAT A ¥ vahsro
7 E. eophilum 2L L7z, TOWME T, THVFuhsroondl, Kigshhs Lo
RO & HICHAHRETEDWREE L ) HIF T B4, THVvIrohroontigh
SRR MOTBWIIKIT TV S,

iy, TAHAVXF ahrarrykKBICREL, pott oy oy RSO
FTHRBIBETORRINTHRIBEICBNT, s 2BOEFRROFAET L HM L2, S5I0H
BB rFEEL, BFROEBREFCHRBTEERERIT 72,
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L7k Pl
R

RN BCEE 2 A 5 FUBN O —KHR T, £E#H 177 km DT H 5 o Ik A5
WA TETOR TEMAE (b 86°07', H#X 139°58", ik 16 m) #FEME Lz, 2213
FUBN~DETE R 5 #) 25 km EFEicH 720, JIlElZ 50~100 m T, KO EZ I3k H
Thb, FAFMSICEA AL ahrardbamlTsY), F—ta T2 T 21T
I ENTED,

HHOMEIIA THD LK 30 m i) I[P aEf (10mX10m) 2FERE Lz, AE
BAHEDKEIZERKFTH 50em TH YD, WIKRICB T 550E 34 30 cm sec™ Th - 72,
BAOHEEIOTEOTHRA20mOERE2ESE LTER LA, hhB L URKOHTE
B oK, EERCBOTRELLZ D2RLE (Fig. 1),

301 1993
25 L o

20 I‘:‘dcﬁ ;:ﬁ%
1 51 o

101

Water temperature (C°)
B

FMAMUJJ AS ONDJ
Study periods

Fig. 1. Water temperature measured at the station during this investigation.
Time of measurement : M 10 : 00-15: 00, (13 : 00-4: 00, A 18:00-19 : 00.

MILH RDOETF

ERICHRE L727KERITIC 1992 £ 9 H 2 HO HIRBERICRE LA A sy oo
B (N=4) &, 199249 H 5 HOHOWBERICREK LT A Y X ayy oy nlfs
BB (N>10) 2HEL, ZNENT 72 F v 7 BBHNDOKEKRBICEINS®2, 206 %
B8y APITT15°C FTIHER T, 5120~10°C T50 AMDKISNE R L7217, B
C20°CIIMBT A2 LicE Y, 199842 A% 6 3BT T 18 HEEL F—HIC
AL L 72%h % 50 B3 D7KGEK & BHE L (RIEEE LR 23k 2) DASRER 45
em DT A e —VITAR, BEANRMAERNICBWTIREOEESRMTET (5.0°C,
10.0°C, 15.0°C, 20.0°C, 25.0°C), A%#N, =7 Vv—3 3 v 4 LT#H 30 HREME L7,
FZREIZOWT2~3 @Dy v — Vv ERELL, BMLH 3 AT & (20.0°C TIXHB) 121F
BOTFZAve—Virb 5~10 2 EESCERI ML, FAAR (Rre) ¥ 1%
J =)V IKBEEE=6:16 1 1) TRIE L7, oA s L URESR BEOGKEEHAIT 3
L&, EMSROBIR 2 7 0 X — 2 — 2 BT, BE SN2y Mo §EE FEE O RAD) -



FAYE ayray s L HERGRFEEBICOWT 187

KEF K (GEEEO R, O KREFORBEETHORS) 2RELL, ILMEMBLT
b, BELRAED ) H 288 AT 50 %ICET S H T2 1 ks VI (B #) & L7z,
50 %EER A 2 FHAE B BICALET 5 & IR IBIBELS L THEE L7,

Y DIRE

19932 H 1 A2 5 19944 1 A 20 ADfIic 2~4 BB 1 Bl, EHICTHRE ER
fHCERE Lz, IR TOEE LY 6, MEEDIKE /NS —F A4 7 £723/PhR 2y
TEHWT, 10X10cm? EE 10cm % 1~3 FTHI D ED, T L7l % —
WNeFy M Ay vat A X 108X115 4y o /4 »F) TEHRI L7, #it 2 FAA.
WTEEL, ERFRFLR 2B, EREME F T ol os 7 e v HOShEENL
T2e THYRVRAZ YO RIE 1~5 #F CIIIEHPASMROFRIC LY, 6 ML
SR IEPRIR O MR # 33572 70 i T (IsHIwaTa, 1996), T v oAby e EXHTE 5,
ook & 6 L THHMEE F I3 EREBBOER S 7 a4 —F — & Fv CEEE L 3F
B MBICEHR LT 2EaaRE) #FRIELL, BEOV IV EHREBL A, &b
DRI £ - T2 TN DAFHRIL 72,

199348 H 25 H-19944F 8 A 28 H - 199548 A 30 B - 1996 4F- 8 A 24 H {3, #%
WD 2 RD 72, KERE) I Z O— BRI O L) BIC AR THFP ARG ICHET 5
DT, MFEEH 1.8mm L EDOEEZ KRB EHE LR Fig. 2), HTIIT TIBRTF
PR STERTE BNDT, ZOFEIL - THEEOH B 21T > 72,

E

£

— 3.0 Male 1 Female g C
< a e
o 2ig

c 2.0 ﬁ( i

8 b . d
E 1.0 M il | . = !

m 0 T - T L} .;I- L) T
é O 10 20 300 10 20 30

Head width (mm)

Fig. 2. Relationship between head width (X) and wing bud length (Y) of the larvae.
Cluster (a) and (c) are identical with the last instar. Regression equations are

:(a) Y=1.021X—-0.073, r=0.753, N=32, p<0.005

. (b) Y=0.688X—0.516, r=0.940, N=162, p<0.005

1 (e) Y=0.601X+0.947, r=0.767, N=14, p<0.005

1 {d) Y=0.622X—-0.516, r=0.937, N=134, p<0.005

FERBRS LURBORE

HiED T e LB L S R B R A 5, WEOEBEE L R BAHHIRT 5K
2 THTEA»H 10 A ZTOMEHER L/2.1993 47 17 HA2 6 11 B 5 HETERIC
BOWTHKHABEIZELE, FE&ELRKEST (100w, KEH»HDES 80 cm~100 cm % 1%
WML REBERME T 2)ICMRLT, 2DHETFD/ Sy F (N 42X33em, 710 %8/ —
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WAD) KETLULHEB RS SUBRBKEFEE L2, THVXFvabhyr oy olmmid
AAaAray L)RBOME KL, BEREIEPT T assyrar L)AL kEH
THLI DG, WEEXNT L EHTES (IsHIWATA, 1996),

T xuyravizonTly, B0 TN cBETH O BRI O 2 BeRILLE§ I
BIRKRY L 272D T, HOLBERI DK 2 BERIFT A & TRAEAH T e & T/REUT & AH4T L 722,
R LT £ TOMICHER L LT 5 BT/ Yy P2EHL, &5y PRICETL
AR EERRIL, Z0b0AFE ZOHOBTRKEK L Lz, BFAEH O LRERED S
MR BB & OHERR B % RS IS & 5O AR T o3l L, # N Z N OFEIE % EREEME D
BRI 70X =2 —TRE L7z, 1 HOMACREAD® 50 iTiifize 7 Wi A3, LMk %
1T-72,

AFvayroy ORI O W, B TOTHINLBELS 9 Lar s T
MEHEL, 87326 A2 LA A LA, FERLNCOWTIE, T2 852 X 310
(1978) 12 & » T HIXRICTHRRDFAET 20T, Hikd oMK T T2 3 TH 2 KRG/
SAT 2 AT Lee RREDD W72D/KERIT O B L 46D T2 TORKMERE 10 534512
HE L7z, F72, 2RO SENEZ [E L1,

s LUREYL4 X

TAvXxvasravid 199348 H23 H,9 4 19 H, 10 A 23 HIZEF 121 @R, + A
vuAhravid 199349 A 5 8, 17 H, 21 H, 27 HIZE 28 kD W F 14 REINO ik
FRBZERIL, 77 RXF v 7 BRBHNDLBRDKIMAZNCEINRE (—EHoLIir—&
K3 ND), RIC2TE2 FAARETREE LR, H6EBERITOWT, SENE 230 L 22
%, BHSNLIE TR B TR E RS2, IEOREIIT A Y Fony
B TI38A 23 HE 10 H 23 BICHM L7 98 fftk4y, A+ uAr s ayCi298 5H,
21 B, 27 BIZREL 72 4 5122 WT, ZFREFNFE—AE» S 1000 CHtF sy m a4 o
VT3 20 90) ARG ICHIE L, AR E AV CIIRENE L, $£70, WHEE b
TE&HIC 80 %ML L, MORZFLERNILE (BR G%) LEMLL,

& S

BHRDOETICH I BEEL

HPE L72BMLEh i, SEHOE (Fig. 3) B L UTREBORRE (Fig. 4), s 5
WIZRRBEDHIE (Tab. 1) 4%, BEIC & - T TRERICEN L2, ZRENOB
WBITARHEBEEL THRDT, TNLOBEDHAALREIZLY, FRU 1~5 ik
ERANT B EATTEI, BENEEIC & V186 N7 &4 Mo BEig O s SUSERE 946 % Figure
518 Y, A—0MTETAYEvusrausmttiabrars bil-1T v,

l—#iC BT 5 MEDOKRFETRIIERIE L, LRTAYFLOhr oy ClIKHE
ARG LIGRIET 1SR T 2010 L, A4y ik 4mich - Th
LMD TREF DR b7z (Fig. 8), R[EHICOWTIE, WML b 1 HIzid
B C 2MIC % > TIRERSE 2|0 68 THIC AR D e WS R WA I N b, 20
H, A @707 TS 3 LIRSt - THO M ABRSHIC HEIT S B Dl at L,
Ty Xyunray Tid 3 T—#ICot LEAARLT 5 (Fig. 4),

Table 2 3FRBEFRMICH T 2 WD 1 MY BMH 2R T, MEE L 1RO
RER L, KBS % 2 LPBEPF R 72, 72750, 5°CTRAF Y upr oyt
DAL 4B HETIH2MICHEL T 22 Lot dr o7z,
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INSTARS
E. shigae
g 6
1st 2nd 3rd
E.eophilum

.

e } L
ist 2nd 3rd 4th
Fig. 3. Head (dorsal view) of the 1st to 5th instar larvae of E. shigae and E.
eophilum. Antennae are partly drawn.
Mean mandibular tusk lengths are 0 mm (SD=0mm, N=31), 0 mm
(SD=0mm, N=58), Omm (SD=0mm, N=21), 0.002mm (SD=
0.005 mm, N=9) and 0.055 mm (SD=0.009 mm, N=14) for respec-
tive instars of E. shigae, and 0.038 mm (SD=0.015mm, N=19),
0.111 mm (SD=0.014 mm, N=35), 0.165 mm (SD=0.020 mm, N=
52), 0.224 mm (SD=0.026 mm, N=38) and 0.246 mm (SD=0.023
mm, N=4) for respective instars of E. eophilum.

'5th  1004m

E. shigae
: [/,‘Z'r!:gZ'.___
== N
E.eophilum -
Y 2 7 i
=S Sl
2nd 3rd 4th 5th looum

INSTARS

Fig. 4. Lateral gill filament (dorsal view) on the right side of the second
abdominal segment in the 2nd to 5th instar larvae of E. shigae and
E. eophilum. The first instar larvae have no gill filaments.
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10 éﬁ 4 5th
; ey -
D 1g 38
© 4th
S j 9
T ol i -|||- |
2 30 .
'g = 3rd
w0l .Ill
o 40 58
_ 2 nd
o 35
Q % ,.ll
E o_I i ™
3 30| 3; 1st
= } 9
T . .
01 0.2 03 (mm)

Head width

Fig. 5. Frequency distribution of head width of the 1st to 5th instar larvae of E. shigae
(M) and E. eophilum (M) reared in the laboratory from newly hatched ones.
Number indicates total number of larvae analysed.

Table 1. Number of segments in the antenna and the caudal filament for the
1st to 5th instar larvae of E. shigae and E. eophilum.

1st 2nd 3rd 4th 5th
E. shigae Antenna 5 5 6 7 8

Caudal filament (middle) 4 5 7 9 13
Caudal filament (lateral) 4 5 5 7 9
E. eophilum Antenna 5 6 7 7 8
Caudal filament (middle) 4 5 9 13 16
Caudal filament (lateral) 4 5 7 9 13

BACEI37HAYFI OB HRORE

Figure 6 {3, ZAERICHEONLT AV X uAhr oI mOEEIMEEK SR L Tw
%0 199342 A, 3 RICIZRMMLINIRRATEDY, SRIIRRTEL P72, Skl 4
A6 8 ANTETIRESN, 10 AL BED 1 HICIIMRTCE A D -7, 1 B4l 4 A
15H% 5 81 2 B & THEMIICIRE SN, £DFEHIEIEIL 0.196+0.009 mm (+1EHE(R
2, LUFFME  N=218) 2/RL7:, Sk & S ICED > THAL, #&BYMITTA
23 BiZ% » THERR T & 72, BRI S N7HibE) M FEIR (3, M TP 2.56+0.19 mm (N=
12), #TFH2.12+£0.09 mm (N=20) &%), MLHICHL CEBICKETH -7 (¢
BE ©t=7.13, p<0.001), TH V¥ upsrai3ftEnikKicttnsrome
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Table 2. The first instar larval period of E. shigae and E. eophilum at different
temperatures. Fifity larvae were reared in each cage after hatching.
Samples (n=5~10) were taken every three days except when the
temperature was 20 °C (daily sampling).

5°C 10°C 15°C 20°C  25°C

E. shigae A * 11.5 5.6 3.8 1.5**
(B-C) . (12—18) (6—9) (-7 (8—38)**
E. eophilum A 21.0 12.5 4.5 2.5 1.5

B-C) (15-27) (12—15) (3-6) (2—5) (3—3)**

: days when the second instar larvae reached 50 % in the samples.
days when the second instar larvae appeared for the first time in the samples.
days when all the first instar larvae were not found in the samples.

: development was not observed during 43 days of observation.

: all larvae had moulted during 3 days of observation.

o'

1004 1 FEB 1993 100] 10 JUN
27 MAR .
o no catch o 5 LJ| il"l--.-.,.1:-1i“‘:|"1.--|. . N=261
100; 15 APR 50; 26 JUN
(72} . - o N=113
TU O“IJ B I NI=125:) O*lf||.| r;il"l."-|| }l |. -1 e 1 75 L W i P
3
T 100 28 APR 50 23 JUL
2 rl - N=110
T oLl N=80 | e AR
« 100 13 MAY 50 2 AUG
© ﬂ N=134 (44)
qh’ — ];i i) NS0 AFI g_!—, b
o) 0 —— - 0 A
£ 100 21 MAY 501 25 AUG
= N=20 (18, 17)
z o [ N=71
0..L;.|L.i| L . — Ol R e
100y 27 MAY 504 23 OCT
a 20 JAN 1994
‘ l"l: B N=181 no catch
- "..LJJJ.LL_ - : . ;
% 10 20 so % 10 20 30

Head width{mm)

Fig. 6. Seasonal changes in frequency distribution of head width of E. eophilum
larvae. (M ; first instar larvae, Ml ; mature larvae) . N indicates total number
of larvae analysed. Numbers in parentheses show those in other samples.

Rt UFRoBRREPHE > TEEL W, A FvahrovanghmizedBontr -
72,
Table 312, 74w X uhy o Dfmmd iz oW THiH#D K E £ XMNRT, 1993
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8 LU 1995 T3, MR REICH LA RICHES Z2 5 7208, ZNLIADETIZE
FROBERIER T o7,

Table 3. Sex ratio of the last instar larvae of E. eophilum.

. Sex ratio )
Date of sampling N Female Male (F/M) x? test
25 Aug 1993 25 20 5 4.00 -
28 Aug 1994 69 31 38 0.82 NS
30 Aug 1995 116 69 47 1.47 N
24 Aug 1996 76 31 45 0.69 NS

NS : not significantly different.
** . significantly different at 1 % level.
*: gignificantly different at 5 % level.

HRH - RaEOFE

TAVXYaAareyi,TH2882»510H 23 BZTHOM3» Afizhiz-TRILL
72 (Fig. 7)o MREICIIRE L BEEF A N0, 9 APAICERRKOTRKRE 288k L 72,
=M, AxvehravoRili, 9A3EP L 2T HETOM 1y HEICEB S Twi
(Fig. Vo F72, FRREDOAFEL ) D72,

'y
o, O

Number of individuals

JUL AUG SEP . OCT NOV
Study periods

Fig. 7. Total number of subimagos and imagos of E. eophilum () and subimagos of
E. shigae (W) collected by a light trap. Circle symbols (O for E. eophilum,
@ for E. shigae) show that no individuals were collected.

ThAvEyahrayomkid, BoWKELO 1K 28+21 46 RS - E%RsE, L
TR ; N=30) 2 546% 1), BOWHEIHRE TRV (Fig. 8), RKEDED £V EHIIZA
DR L BB IEOFBE 2 H D (r=0.96, p<0.01, N=30), H® K% 26+8 4rHi
(N=380)Th-7ze AFvuhraynfkii ik 20 7% ~2 KO M% CHEI N
72 (Fig. 8),
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Fig. 8. Duration (bars) and peak time (@) of subimagos and imagos of E.
eophilum (A) and subimagos of E. shigae (B) assembling in the light.

3.5
. EEEEEEEDE o o,08 op o
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Fig. 9. Seasonal changes in the head width of female subimagos (A) and male
imagos (B) of E. eophilum and female subimagos of E. shigae (C).
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HEINLT AV X o5 o GEERICHE? 2 <, 11 19.6: 1 Th-72o A F
vy THERRTTH 72,

Figure 9 I2, ZFRAEBTHICBIT ATy X ouay oo R, HERE SO+
A a7 QMR ROSEIE #RT, MR L LML IIRBIO(EES B L, Xk
Bl pEYLL 72,

s LUWYAX

ThwXxvuhrovoiifill, —wICHEEONEREZET 2FEMMET, ERIE
0.251+0.008 mm (N=980), R Gt FHEIL 1.439+0.072 (N=80) TH 72,
FAvusrrarni T vErasray LiliZREoOEMAE (BE/GELoF
Y3 1.4184+0.135 ; N=80) T, £f&i30.157+0.002mm (N=80) Th 72, THY
¥rugravoERit A resre LY ARICKE Y (2=416.2, p<0.001, N=
80)

Figure 10 12, WfEDO MK MOTEIE X I L DR ERT, TAVFaos5vrn 1
MY 72 D DII%T 352~1863 DFEFICH 1), MG K D FEIG L £ DI L DICERE L IE
DFEHERD S (r=0.790, p<0.01, N=121), RIRTHEIFELE LN, A4
Hragon 1 b ikl 634~3420 DEHIZH D, FERICE B EOMEBIFEO &
7z (r=0.660, p<0.01, N=28),

THYXasyayoMmR ROEE & £ OEEL HERMOIRE DRICIZEE L
FBIZFED b N o7 (r=0.22, p>0.05, N=98), AFahsraviconT bRk
THh-7 (r=0.34, p>0.05, N=4),

N Wh

b
1

A’ logY=3.10logX + log57.94
B: logY=4.18logX + log64.57

Number of eggs (x 10°)
(=]
g

1.8 2.0 2.2 2.4 2.6 2.8

Head width (mm)

Fig. 10. Relationship between head width and clutch size in female subimagos of
E. eophilum (A, () and E. shigae (B, I).
Regression equations between head width (X) and number of eggs (Y)
are shown.
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% o

TAYXYuhravil, RBETHLF LT uhsr oy L AR (RF, 1985 ; diT-
SR E kAT, 1987 ) LA, 1993), 1A e TH B I LML
izt o7z, L L, BEROTLI & Y - BEIRERZ, 50 oW LR & 4 B350, I
B A R —EINE), 1B HDOBRELE ELDETH A usyr oy LR, H4E
S 2> T3 (Table 4),

Table 4. Life-history traits in E. shigae and E. eophilum.

Life-history trait E. shigae E. eophilum

Life span : Univoltine® Univoltine®

Emergence season : Mainly® September® July to Octover®

Emergence time : After suset®*°® Before sunrise®

Head width of female

subimagos (mm, range) :  1.91-2.74% 1.70-3.13¢

Hatching season : March to April®f April to July®

Microhabitat of larvae : U-shaped tunnel U-shaped tunnel
along buried cobble®® in the clay®®

Egg diameter (mm) : 0.16¢ 0.25¥

Fecundity (range) : 634-3420% 352-1863*

Head width of the

first instar larvae (mm) :  0.133% 0.191¢

: WATANABE et al. (1993)

: Ismiwata (1996)

: WATANABE et al. (1989)

: Hasupa (1989)

: Ban and CHUBU aquatic insects research group (1994)

: Naxamura and Biological Research Group of Utsunomiya University (1987)
: present study

| ho L0 T

FAuhroy ol ARETIEIIAFNEFLELTH L, ABBEIN £
E&MOTNIZBENTH, BETOFEREIMIH 205, BHEIEIIIE CRERICEEL» S 17 AR
EOMMBEINTWD (BT, 1993 %K), —F, ThvyXrasrovofis,
TR TFEYS 10 A TTEE TOR 3, ABMICRAIS, TR LEFMICEZ 244 R
Hroaviza LT, TAVFvaszrar CIEIERHEICHERL TWwE I P RELRET
H5b,

P - EIEEEITI, A v uAasr o REERISPMLL, ZRUCHEWTENT LD
xt L (i, 1978 ; TR, 1983 ; WATANABE et al., 1989), TA v X i aAhrow Tl
A HEIRICTL - I A NS, REBEMTEA L v aryr ey oRAEMICHENE
BLTIL - FEINZAT > T 505, ZORLIIEA & & ICATEICHBEL TW 5, WREDR)E
BOTREIIRRO THLLL Tw 557 (3134, 1993 ; IsmiwaTa, 1996), Pt - EIIREL D
SEEAHETEFREE R TEFICL T3 b e #EZ LN b, REETEEMI ML TWw5 E
limnobium IsHiwaTA, ALKICHF LT\ 5 E. album (Say) & E. leukon WiLLIAMSON, 3
fra—o v it i LT b E. virgo OLIVIER @ 4 8 L & T HIi%EBICIL - EINT 5
EHE2HLTHY ok, 1935 ; Brrr, 1962 ; IBARES et al., 1991 ; IsHiwaTa, 1996), 77
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VEaArayOPL - EINELNIZHE LT v 3 HEH O 20X o A B E Tl R
THb,

HMOPIHIZ O T, - FEERFAEWIIES (1987) 25, 12 4045 0°C
TEBLE LA oA 5 00l 198744 1 F 31 BFEEHHNO BRI ICRE L
TEMFAEEBI%, AT S 4 A ERIRKBSOMH»PLT 22 & 28ELTw
o FRMLEBOIITIZ, HBRRECTRIETE 2000258 Ry 5 FERIC 3 § Fh ok
W IR ICHMEAHES 2 2 L RS T B (JETiE 4, 1993),

CHEZKL, TAYRahraon 1ishRild, 4 A 15 B2 5 8 B 2 HITH I Tkl
LTHRES L2, 1 R4 R S NI O FEE I AHE D 7KIRIZ 4 T 15 °C LILE T (Fig.
D, ENMEBICEATAYXZvarroro 1 s ik 16°C T 4.5 A Gk TL 6
HLIW) TH -7 (Table2), CHZ b, IFvupraya kI icRuvEEIc RN
ML L 72gh s, EFEBHERZEI LAOICEHE 1 By s eI N TIZE L,
FACB R A L L 4 A6 THiIZhla > Tw R E W,

WHRDBAERHITL, A orrodd [3E)A] ORE2ED g UsH
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Morphology of Early Instar Larvae and Life History of
Ephoron eophilum (Ephemeroptera : Polymitarcyidae)

Ikuo Aovact, Masako TETSUKA and Kazuo NAKAMURA

ABSTRACT

The life history of a burrowing mayfly, Ephoron eophilum IsHIwATA, Was
studied in the Kinu River, Ibaraki Prefecture, Japan, which a congener E.
shigae (TAKAHASHI), inhabits sympatrically. E. eophilum had a univoltine
life cycle. First instar larvae were found during the long period from April
to July, and adults appeared from July to October, which is in contrast to the
more syncronous life history pattern of E. shigae. Another distinct
difference between these two species is the diurnal timing of the emergence
of imagos and subimagos : E. shigae emerged after sunset, while E. eophilum
emerged at early dawn. E. eophilum females had fewer (352-1863) larger
(0.25 mm in diameter) eggs than E. shigae females which had as many as
634-3420 eggs 0.16 mm in diameter. Hatchings of E. eophilum were larger
in body size than those of E. shigae, and had well developed mandibles which
may be adapted to life in harder clay stream beds.



