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Kaoru HAGIWARA: On the Biology of a Stone-fly, Eocapnia nivalis (UENO)
(Plecoptera, Capniidae), during the Snow Season in Ashu,
the Northern Suburb of Kyoto

Synopsis Growth, adult emergence and diurnal activity of Focapnia nivalis
(Ufno) were studied from October 1973 to March 1974 at Ashu in Kyoto prefec-
ture. Larvae mainly lived among leaves deposited in the steam and grew rapidly
from November to February, though the water temperature fell from 7°C to 3°C
during this period. Final instar larvae were found only in December and January
and adults appeared from December to February. Adults as well as final instar
larvae became smaller in size at later season, suggesting that the larger individuals
emerged earlier as adults than the smaller ones. Adults were active on the
surface of snow during the daytime when atmospheric temperature was not lower
than —4°C.
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745 (UENo, 1929; Kawal, 1967), & iz kit AiE8 M oS (ML, 1972) Exlih i
NTHBD, FOMBIIRHINTEOTEBRILOWTE E -7 {ho Tt ,

TREHC BTy 4 h Y ¥ IHRORE LR, REOHMEOEHE(LLELETOE j
B oW TETFOHREERTTS. 1
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RBCB Tk (Fig. 1), ThboFmIEBINEREHD, FEMIADERIIH 650-670
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Fig. 1. Map showing the location of the study area at the Ashu Experimental Forest,
Kyoto prefecture. Solid circle shows the location of the sampling station of aquatic
insects.

BELZERSH 5-10em ¥ TEE « KBERDL VMO HSBCE Y, hok4dRE2EHcF CER
Lic, 2B, #, FRSCHER LICHELH 10 cmx20 om, FEX# 10 cm % T (1 200 #Ll )
Blo THEBRZEL, Toho@ELRELL. SRENSAEC, &5, KB, KESEIEL
To. BARRXI0Y, A~ ) VETEHE L TEORAERT, €95 457 FSHREonTIL, &
AR DR, GREEZBE L.

FREBOFEL, ELZHEMHEOE itk T, RBVWESY 100m 8% 1 m MR CRE L
SEEZEEL, ZOFELRL:OOEM BAYEEEL CRELE. MO ABIE (6
B 360m) OHBIIERS XL ORESERCES W TLMENCAEL T - 7. & TEMNSECE
B %R, TR, KE, BROFE TE BSELYEELE. ERAL70% 742 — A% cEE
w2V, ey 5 A AV S TR oW, EIE, MEE A8, BaE BEE MarE B
EHEEWE L.,
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RO, BATIT 19734 10 A0b 197442 A% T, RATIE 1973410 Bk 12
AET, HAFRCIE2~5 AfT o, 1974 4 1~2 ACIERARERCEB LTk D, FEmn
THRETH » 72,

REDOTEL, MBLRETIBEL A 197442 B¢, &A% 1E2~3 BFf-
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7o, BBEx, 12 Bicidfy 10~20cm, 1~2 Bi3dg 2~3m THh-te. ¥ 197443 B 1~4 H,
ABME (BEH 1m) LT FEE2T-1c

A - RECHTZEZEE R

HEIhWERERERONBLNRIESNI-D, YETIIB6ETHD, HETHELy &
4 # v 5 Eocapnia nivalis (UENO) DR TH 7z (Table 1), v A H v # 5 g BITHERAFER
HETHSTeny, MBERADONF CEEFESh, REIX 12 A5b 3 Aesd THa THESR
7z (Fig. 2). Amphinemura sp. + Nemoura sp. OFLHEIL 12 AFRCEE I N TLUEIEER
IRich iz,

oy F AN IORBIZOGTEREFC RO THIEFR EFIROF)INTET 1 AicFEs
izt DRERDH B (IIE, 1956), Ll IMTHER S NIcOERAELFD TTH 2.

Table 1. Total number of stoneflies (Plecoptera) collected at Makura-dani and
Sawa-dani in the Ashu Experimental Forest, Kyoto prefecture. (October, 1973
—March, 1974)

Makurai-dani Sawa-dani
larvae adults larvae adults

Family Capniidae

Eocapnia nivalis (UENO) 183 49 65 50

Unidentified spp. 9
Family Nemouridae

Nemoura sp. 143 11

N. sp. 3

Amphinemura sp. 2 17

A. sp. 1

Protonemura sp. 1 22
Family Taeniopterigidae

Unidentified spp. 142 16
Family Peltoperlidae

Nogiperla sp. 10
Family Chloroperlidae

Alloperla spp. 237 106
Family Perlidae

Perla quadrara KLAPALEK 7 4

P, sp. 6 7

Gibosia sp. 3 4

Neoperla nipponensis (MCLACHLAN) 1

Kiotina picterti (KLAPALEK) 2

K. sp. 1 1

Caroperla pasifica KOHNO 23 7
Family Perlodidae

Isoperla towadensis OKAMOTO 10 4

L sp. 15 13
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Fig. 2. Photographs of Eocapnia nivalis (UéNO); a) adult male, b) adult female, c) male
larva, d) female larva. Scale 1 mm.

Ty 54 NTFFHROBKKR & KE

Ty v AHY Y TR IOGRARSRIAGEOFEHENY, WEMTIE= F5—F 25emx25
cm) Hich, FEREITIIIIE 100 Bedhic ) Ok L UK « R/ MEGCR L (Fig. 3). v &
ANV TERBOFEEEZD L, 11 BELBREZE Y 1 Bre— 2 LT 2 Bkic
Wir LA ELbhie{7nh, BHMNCHERITELE L, M LETADRL L OO TIRITZE A
Exbi? 12 iz 1 AfFEES RS T 8. oL EEAE AR 2 F I~ bl o had
FIGWEHELHBE L T D S REIRTWB I Enb, 11 Aknb 1 AR Tox v &
A DY F FEROF I AEFRSINIER TH L E 25 TH S 5.

—fi 7 = v 7 7Rl (Capniidae) 4 OFHI VTR A IR OREE 02 L2Mbh T
b Ul 1962,1973), 4« v o A Hv @ FEROMETIIERE T, RENTREIFHOEX LR
BIEC RO PIBrIE NI e 5 (Fig. 20), 48 OFESREBEOFEREC LY, BENFELL
ik, FREOFEE L5 & O LFHITE M, T U Tl oA Mg ©H - 7ol T
RS TR LI (Fig. 4). 22ROFEDH LAk 11 ARicizged b, 12 A% s
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Fig. 3. Numbers of E. nivalis (@, B) and other plecopteran (O, () larvae in a quadrat of
25 cm %25 ¢cm at rapids (upper) and pools (middle), and in a sample of 100 leaves
accumulated in the streams (lower). Numbers of quadrats taken are shown in
parenthesis and the vertical lines represent the ranges of maximum and minimum
numbers of individuals., Squares show the numbers of individuals in the quadrats

containing leaves.

1 Ak BElE 0.7 mm ML Eofffizabis, s LSRR HRITE %2 RAsE R EERIL 11
Bkmb 12 AR Tabh, 12 BiciiiEiEi 0.6~0.7 mm OIS LT\ 5, RS
12 BE»D 2 BREhT TRES R Z &, FUEERNOEEEHIG R (HROFEEDE LVE
) LELWREIhI-CE, XHE2 ARRIBEATYENZO Nt b2 E 2L Db
BB L, FROFEUIBESKALR, BENXHDZ EHNTE BEEN LR OAIICET
BERRTIENTEDLTHS S, —HMO HEGMEHAD L, R 0.75mm Ll k& 0.6~0.7
mm O ODIUNRERBRI DM, HEE OGN ThERWEEhIE L TOMO4EEELBRD, &
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Fig. 4. Seasonal change of the head-withdth distribution of E. nivalis larvae.
hatched bars indicate the sex-determined larvae, and open bars the sex-undetermined
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ones. Solid bars show the larvae with a well-developed process.

& DF A DL R OEIE O MEMEIRIZIF 1.25 L7050 Co Ok X OBEIE DA 5 Hl 35 &
F A OSHE 11 BRCEKSDOIRIET 3 R4 E T, 12 BRERIIZAD 2 AnDiRs
ETOYEAL ) —HIMLEBATA, T LTI ARIINS LA L OYEAEAIZEL T2 Ak

ECRIHERIBITFE T THE AT ENTELTHSS.

AR ORI 10 B3R 10°C, 11 A% 7°C, 12 A% 4°C, 1 §3% 3°C, 2 A3k 4°C TH b,
A BADOEBIT & Bihiiziz kiR 4°C i cfiibh
DX TER CHREORE LT T5 2 213, ABORELERTHD, AL
FFDBTH D Allocapnia OBRETOVWTUL, BENEICINHI N, KEBEOET & (i
ERTIMERES Z L bh T % (Ross, 1948) 21,

SHEORFRIAKED KT & FARICHET L,

TWwa,
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B & AR O SEICIE KE7RIT70 <, BURMNIHEL D fC kX (Table2) 23, LEF
(1929) W L2 JmUDEEEC A LN 2 ABOTE, #& 3 9.5mm, @ 10mm, fifR J 5.5 mm,

Table 2. Size of Focapnia nivalis (UEN0O) in the Ashu Experimental Forest,
Kyoto prefecture (Mean and 95 percent confidence interval)

0 N s i

Adults Larvae (final instar)
Male (mm) Female (mm) Male (mm) Female (mm)

Head width 0.81--0.03 0.8540.01 0.8040.02 0.834-0.02
Prothoratic width 0.7340.01 0.794-0.01 — —_
Body length 5.3 £0.2 5.4 4+0.2 4.7 +0.2 4.6 +£0.3
Antennal length 3.4 +0.2 3.6 +0.1 — —
Cercal length 2.4 +0.1 3.0 +0.1 — -
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Fig. 5. Seasonal change of the head width distribution of E. nivalis adults.
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Q 6.5 mm, BEE d4.5mm, ¢ 5mm &HET 5 LIZEMCNS Q0% BETHD, Ei §
7 (1972) REFREFIUM T CEHE L RBEHEOERIX Smm ©h v, BE (1948) 4L Cit %
E6~8mm L XRTHD, REOKE LN OHIRENSHS L 5 THE. g
BHEOEEBIIZEEHC/NE 2 @R MR Z s bh s (Fig. 5, X648 OHEES A
K5 &, BHME 0.9 mm L EOM@EED LD BEEMEEL 12 ARMD 2 BREHHT TS LTED
(Fig. 6), Z OEFAIIESYECBHTLEDLND (Fig. 4, 5. Zhix, 11 BELS 12 Bien
T TES~OBITEEB LIESER, ELRELLBEEIEZ BT 2EARS B 2R LT
W3, FEBEHEERGT TR, REOMAEHER I OCBESHEIZOWTYL, 12 Ak»b 2 Bkieh
TR EBD BN B (Fig. 5),
Ty A NTETRADE
2R 21 BB XU3 R 2~3 HABOHERI, PEALERCKITAREDE L TCOER YR
09k 5
R - Eg
s 0.8 % .
E
T 07¢ ?
i
ff; 1 1 1
‘% 32 {f
Té 30 {
8 g9
ot
S o®
(@)
2 27+F
//:{/ i 1 i
g 1 ¢ 5
ga 17f ¢
;’ 16+ ?
§ 15
5 14k
= 13}
24 , l ,

December January February

Fig. 6. Seasonal changes of the mean head width (upper), mean numbers of antennal
segments (middle) and cercal segments (lower) in adults (circles) and final instar larvae
(squares) of E. nivalis; Open and solid symbols indicate males and females respectively.
Vertical lines show 95 percent confidence intervals.
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Fig. 7. Diurnal change of the number of E. mivalis adults on the surface of snow at
Makura-dani, with atmospheric (solid line) and surface snow (broken line) tempera-
tures on 27 February, 1974. Open and solid circles represent sunny and unsunny
weather respectively.
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Fig. 8. Diurnal change of the number of E. nivalis adults on the surface of snow at the
river side of Yuragawa (A) and Naisugi-dani (A) near Sugo in the Ashu Experimental
Forest, during the period 2-3, March, 1974. Symbols are as in Fig. 7.
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