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ECOLOGICAL STUDIES ON AQUATIC INSECTS IN UPPER REACHES
OF THE KINU-GAWA RIVER, TOCHIGI PREFECTURE, JAPAN

Hikaru Tanaka

Synopsis

In the managemsnt of fish resources in the river, ecological knowledge on stream dwelling
insacts affords a basic foundation for the procedurss of it. The present study, carried out from
1961 to 1963, was aimed at adding some knowledges thereupon.

The investigated area comprises the main stream of about 20 km and its three tributaries,
namely, the Umasaka-zawa, the Okoto-zawa and the Inage-zawa, the geography and topography
of which are shown in Figs. 1, 2 and Plate I. Physical and chemical environmental factors
observed at each collection are also given in Table 1, together with the stations and dates of
collection ; a total of ten collecting stations were established, and seven surveys were made
during the above period (see also Figs. 1 and 2).

Collection of aquatic insects was made at stony bed (the Hirase-Riffle) or in some cases at
sandy bed, by means of Surber type bottom sampler with metal frame (25cm)? and bagnet of
50cm long which was made of 39 mesh per inch Miiller Gauze, the number of sampling each
station each date being three or five at stony bed and two at sandy bed.

The results obtained are summerized as follows.

1. Ninety species of aquatic insects and a few other invertebrate animals were collected
through the present investigation, whose geographical distribution is given in Table 2.

2. The seasonal distribution of five species of mayfly and one of stonefly was examined
(Table 3). These species complete their generation in one year. It was estimated that the
embryonic period of the said insects, of this district at least, was 2 or 3 months or longer.

3. Recovery of aquatic insect community after the flood, which had occured in late October
1961 was examined on the basis of characteristics of the community, such as number of species,
standing crop, dominant species and their extent of dominance. About 5 months after the oc-
curence of flood, the insect community at stony bed at most stations was found to be predomi-
nated by Rhabdiopteryx sp. (a species of stonefly) and its dominance was especially overwhelming

at a few stations; this species failed to predominate the community at any of the stations
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during the same period of 1961 and 1963 (Fig. 3 and Appendix 1). This phenomenon indicates
that the community then has not yet recovered from destruction by the flood, despite of the
substantial recovery in the standing crop. The community of stony bed appeared to have almost
recovered by the summer of the same year (July, 1962). The writer pointed to the need to
consider not only to nymphs or larvae but laid-eggs survived from the flood, in studying the
mechanism of reconstruction of the community.

4. The insect community of this area tends to be higher in early spring than in summer
months in its weight. The said tendency was more noticeable at stony bed than at sandy bed
(Fig. 4, Appendix 1 and 2), and in the former, the positive correlation between standing crop
and total alkalinity of water was recognized in early spring (Fig. 5). The writer gave con-
sideration on the cause of such phenomena on the basis of stability of river bed (Tsupa, 1956)
and other environmental factors.

5. On the whole, the amount of net-spinning caddis worms in the investigated area was

inferior to that of many rivers in this country ever studied (Table 4).
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Table 1. Environmental factors observed at different stations where collection
of aquatic insects was made (Mar. 1961 to 1963).

Total alkalini- Volume of

Station, date and time

- eather Ao T o T H tyl> (CaCO current
of observation W € °C) (°C) b y pp(m) 3 (m?/sec. )
St. 1 Mar. 23, 61 10 : 40 light snow 6.0 6.3 7.3 — 1. 48
7 2 ” ” ” 13 : 45 snow 6.5 7.0 7.4 23. 06 —
7 3 ” v ” 15 : 30 fine 3.5 5.5 7.2 — 1.31
v 6 v 24, n 9: 45 ” 8.0 5.4 7.6 57.15 0.23
#” 8 ” ” ” 12 : 00 ” 12.0 8.5 7.4 37. 60 0. 82
2 9 v ” L4 15 : 30 4 11. 0 11.2 8.6 31. 58 0.34
# 1 June, 19, =~ 15 : 30 I3 22.8 18.4 7.2 13. 50 2. 09
? 2 v 20, 10 : 00 ” 22.9 16. 4 7.2 15. 50 2.57
7 3 n ” 12 : 20 ” 23.5 16.9 7.2 17. 50 1. 74
7’ 6 ” " 4 14 : 00 ” 23. 4 18.5 8.0 44, 50 0.13
7 8 v 21, # 10 : 00 cloudy 20.6 15. 4 8.2 28. 50 0.76
] ] 7 13 : 00 light rain 19. 8 16.6 8.2 23. 50 0.24
» 1 Aug. 30, 10 : 00 cloudy 19.0 16.0 7.2 17.37 2.17
r 2 ” ” ” 13 : 00 ” 20.5 16. 8 7.4 20.75 3.42
# 3 ” ” " 14 : 15 7 18.5 14.5 7.3 20. 07 3.83
v 4 ” ” ” 16 : 00 4 18.5 16. 0 7.4 19. 78 —
# 6 » 31, «# 10 : 30 fine 25.5 19. 3 7.6 55. 29 0. 64
# 8 13 ” ” 13 : 45 ” 25. 0 20. 2 7.7 43. 43 1. 32
7 9 v 29, n# 14 : 30 ” 24.0 19.3 7.5 26. 54 0.73
7 10 " ” ” 13 : 10 ” 25.0 20.3 7.5 — 0. 38
# 1 Nov. 8 10 : 00 ” 18.6 7.4 6.8 15. 63 4. 66
v 2 # r v 13 :00 cloudy 10.5 8.4 6.8 16. 412 8.31
7 3 ” " L4 14 : 30 fine 11. 4 8.0 6.8 21. 232 4. 38
7 6 # 9, 9:30 cloudy 14.6 9.9 7.4 44. 682 0. 68
#” 8 7 ” ” 11 : 15 7 14.2 9.6 7.2 31. 36 2.51
v 9 ” 4 ” 13 : 20 fine 13.7 9.4 7.2 21. 522 3.55
7 2 Mar. 27, 62 10 : 30 ” 4.7 4.2 7.4 — 2.19
v 3 " ” ” 12 : 40 ” 7.0 6.2 7.4 — 1.22
v 7 n 28, n# 12 : 00 ” 10.5 7.0 8.4 — —
» 8 ” ” ” 13 : 00 ” 11.0 8.0 7.6 — 0. 86
» 10 # 29, » 12 : 00 cloudy 8.4 5.8 7.4 — 0.43
7z 1 July, 26, «» 10 : 00 fine 28.2 18.5 7.0 15. 44 3.31
n 2 ” ” ” 14 : 40 ” 29. 8 22.3 7.2 18. 05 4.72
7 3 ” ” ” 13 : 00 ” 29.9 19.7 7.2 21.71 2.38
v 4 ” ” 4 16 : 15 ” 27.0 20.5 7.2 19. 30 —
?» 5 # 25, 10 : 35 ” 32.0 19. 2 7.8 61. 28 0.34
7 10 v 27, n 13 : 20 13 28.7 23.2 7.2 — 0. 52
#» 1 Mar. 7, '63 9 :50 ” 1.0 2.6 7.2 — —
r 2 ” ” ” 12 : 30 ” 5.7 3.5 7.0 23. 563 2.18%
3 ” ” ” 11 : 30 # 3.9 1.8 7.2 24, 563 1. 38%
5 ” ” ” 13 : 40 ” 2.3 3.0 8.2

60. 86

1) measured by Tochigi Institute of Public Health, Tochigi Prefecture.
2) observed from 20 to 21, Nov. 1961.
3) observed from 26 to 27, Mar. 1963.
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4. 2.3 OB{LPHBESRE

AETRE1IEZOER S b LW, FRKEOBRELOWTIHIC 23 OALHILT %,

SR8 FHFROSARILBLEIUNTE-» T, WFROELIHEAL 10cm ORIk T s
PR MR LKEIKE LT 5, MAEOEKLL LN v, —J, 6 Ahb 8 Bt B OLlAum
20°C &z %, 196247 Hicid 30°C i bA Uk, F7, 11 A4 TICELHEDE o TH iR S O
FEULETL, BB OIREEEL T, ’

KB ATHA AU CTEN SN oKIRBERK 1.8°C (1963 423 [ 5 St. 3), £y 23.2°C (1962 41.7 f] ; St.
10) TH5, thrFHiflcssre, F% B A) Wik (11 A7) B—#ic 10°C LUIFT, #0784

Wik 20°C 22 2 B b\ ohmbivD, Ttds, T OEE S EAMAOKEOEEEFIMCE T ST
ERRETH DA, FEMXBLUCERR St 3) BZARLDLRLBEAKRTHS 2 L3 EMHHREVL LD,

AE SHArd pHREBE 7LD 8HEDMEA L - TR, MU THEERGET7 LA VORI E W
S 15, e, &7 YERE 13.50 ppm (196146 B ; St. 1), 75 61.28 ppm (1962427 f1; St
5) itoT\Wh, ¥k, A-—#AK T 2ZHNEBHILERC T &, 05 B TRRTN
OB 5) Wbt b, TOROKEOEEYEL DT LIMREL ADOTHD St. 6«8 Rk LD
WTEWI RS b b,

7%, PWEABED EE (St 1) &z o EROBFERICRIERBEHEL Ch 588, Th b OEFKHRK
BOKBCEZ 2FBIILAERLDEN LD 2,

HB HBOHIEM AT T TRONESR, ThDOHARETOBENS LI NNCMBT ERTE
%o 7ok, BIRO T & 196140 10 B T ANCIRBKMNRTEA Ule D £ & AME 1L B ot & ik &
W, TRERADHBEHC L 2D TH D, s, MR & 3 AELEL THARKLL, F0TFho
FHEOBE D, FEURLETOEEMIZTAKINTIZEEL Tk,

5. REOLEERR

COKBIARTIBEIEZEDMOINE Y TRATF s ¥ <A e 2UTA e HPHIDLEDATH B,
=V ARHFERKINTW B8, ZORLERERESCEESh, TOoROERIEER I bIro LD
Thh, ki, FELBOA Vv F ey~ A DEERBELIK TS L, THFL LOTHRMOK « LW TR Y~
AMDREL, MHZDOX A0 ERMTIRA v+ BERINCE - TS (BT« 1Eh, 1963),

B, MAENSHAEKSEOL s THRBEC O XSG T 505 TR., UL, T0k5
MR, COMIARER (FF, 1954) A ¥ LREBEOSARIN, ThbbEk ERRckT 51 v
O HFFAC DD T ORER (ZOoKKLGD) BHD, TO TR < 4 DR KR AA
MBTEEMBERTH2HOLEDLND,

HI. £REELZOHHKR

AEELBUTCZ ONLRROES L AHE (HL St 47 ZBRAD) €Eid Db OREIR (B
OFHE) BT TEE2HFREND, B, TTTROBRE CFH) EPE (JY3) ORMEIACL TS
(BBOEIELEE), A, TRLORR (COREBRGERFHSITEI22) OO, 2MIEHEL
T 10 BARALIT & S BREMGED Z b3 REFICI RME M Lk,

1) HEE ﬁ@ﬁ@ﬁﬂ%i%& E¥i: 3~6m3/sec. @Mhﬁﬂﬂﬁﬁﬁﬂi@lwﬂﬂ < 28T HIC
12 200 m3/sec. FiEDWHELL-TWVWD,

2) TOKKICRS HEMCHELT B ERSE (RO EHCOWTRER) 23, MM TIRIIZE (St
4) LREFEZR (St 7) DEPREBENTLbN TNV (1K), LEd- T, b EHOFEMIHEIIC
IBBEINAHED SO LYK L TR Ui, HHE, Ml TREINZEROBENIOM A LI
RBENIL DI,



Hep o SRR BRI 31 B K4 Bl o A festiy i 5e 129
Table 2. List of the aquatic insects collected in the investigated area and their
distribution at eight stations. %-—collected, »—not collected; the
species rarely collected are marked with (R).
B e Station St. St St St St St. St. St
Species I T 1 2 3 5 6 8 9 10
Ephemeroptera w2 i B
Ephemeridae TV Ay e v
Ephemera japonica TERALE S T mYy * * * . * . . *
Leptophlebiidae FEA Gy ey E
(R) Paraleptophlebia chocorata+ 3 + £ 4 v 54 aw * . . . . . * *
(R) Paraleptophlebia sp. PA + A v ph e yd—i& . . . . . . . *
Ephemerellidae <X 7 55wk
Ephemerella basalis A =XT ey * * * % * * *
Ephemerella sp. nG <X T HF ey B * * % * % * * *
Ephemerella trispina IV ET hr ey * * * * * * * *
Ephemerella sp. (trispina group)
=X T Ay ey g * * * . * * % *
Ephemerella longicaudata ~ V) 5 # <23 45 aw * * * * * * . *
(R) Ephemerella rufa THARES hrmy . * . . . . . .
(R) Ephemerella nigra (?) sm=X5hray (?) . * * . . . . *
Ephemerella sp. (nigra group)
<X T HyayE—E * * * * % * * *
Caenidae b X Hr e R
Caenis sp. CA b A Ay ey G—fR . . * . . * * *
Baetidae 2 h e o
Baetis sp. 25 ey B * * x * * * *
Baetiella japonica TR Ky * * * * * * * *
Baetiella sp. TEAaH ey B * * * * * * * *
Siphlonuridae 72X e oE
Ameletus montanus b XTRAE A a * * * * * * * *
Ecdyonuridae vZ XAy e wE
Epeorus aesculus FARCTEHFawy % * * * * * *
Epeorus uenoi v/ eF R AN e Yy * * * . * % %
Epeorus curvatulus 2IEVEIT R A ay * * . . . % * *
Epeorus latifolium TIEV T RA ay * * % * * % * *
(R) Ecdyonurus tobiironis VAR I i -8 . . . . * . . .
Ecdyonurus kibunensis FTRE =T H ey * % % * . * * %
Rhithrogena japonica L AT EAFrY * * * * * * % ¥
Cinygma hirasana IV R=HF U ARy * * % £ ok ok % *
Plecoptera WA
Scopuridae VY EH TS TR
(R) Scopura longa FUEHTEF S . % . . . . . .
Nemouridae FFT AT TF
Nemoura sp. * * * * * * * *
Amphinemura sp. * * * * * * . *
Protonemura sp. * * * . . * . *
Taeniopterygidae 2VHFH Y TE
Rhabdiopteryx sp. AKX KT TER—R % % % ox ok x %
Capniidae reAv IR
Capnia sp. * * * * * * * %
Eucapnopsis stigmatica IVHA TR T . * * . . . . .
Perlodidae TIAHYEITF
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M St. St. St. St. St. St. St. St
Species 1 2 3 5 6 8 9 10
\
(R) Megarcys ochracea TIAAVEYT . . % . . . . .
Isogenus (Tadamus) kohnonis =27 )7 3 2%V * * * . * * . .
77 FF
Isogenus (Stavsolus) japomicus Y <17 3I2Hh v * * * . * * * .
¥ 7 & N
Isoperla asakawae THHT73IFYVAVET * * * . * . * .
= V4
Isoperla nipponica TEAVIVYIAVSFT . * % % ok ok %k %
E N
Perlidae H VX ITE
(R) Oyamia seminigra EAFFY=ATE T . . % . . . . .
Paragnetina tinctipennis *+ 25 hor Hv s * * * . * % * *
(R) Kamimuria quadrata IREFHIANT HIET . . * . . N . .
(R) Acroneuria stigmatica EVATET . . * . * . * .
(R) Gibosia sp. AHBETEIRABTET . . * . . . *
B—HE
Chloroperlidae I VYV AVETE
Alloperla sp. (A. bimaculata?) I ¥V v ¥ I8 * k% ok ok k% %
Odonata imol I |
Gomphidae W= b VAR
(R) Davidius sp. (?) . . * . . . . *
Megaloptera 15 W H
Corydalidae ~E b VAR
(R) Protohermes grandis ~E VR . . . . . . * *
(R) Parachauliodes japonicus 7 v AT~ b vH . . . . . . * .
Trichoptera E W H
Rhyacophilidae FHV IS TE
(R) Rhyacophila yamanakensis v <=+ h+ v v ¥4 5 . . . . . * * .
(R) Rhyacophila sp. RC FHV I T E—FE * * * . * * . .
Rhyacophila articulata PR FHLIESFT * * * * * % . .
(R) Rhyacophila nigrocephala »+ 7V wr 5L rr s * * * . . . . *
Rhyacophila sp. RE FHV VT E—E * * * * * * . *
(R) Rhyacophila sp. RH " % . . * * . . .
(R) Rhyacophila clemens JVAVAFTHVIEFr S * * * * * * . .
Rhyacophila transquilla FISVARIATFH VL * * * . * . * *
vy
(R) Rhyacophila niwae =UFHUVIESY T . . * . . . . .
Mystrophora inops 4 )T A< N Z * * * * * * * *
Stenopsychidae e FHATPEr TE
Stenopsyche griseipennis v 5+ H AV & T * * * * * * * *
(R) Parastenopsyche sauteri F v FZe X FHHh7 b . . . . . . ES .
|24
Polycentropidae 149 X TE
Polycentropus sp. PA 1 reErIE—HE * ¥ . . * * * *
(R) Polycentropus sp. PC " . . * . . . . .
Psychomyiidae sEYEFIF
(R) Psychomyia sp. AV rSB—FE . . . . . * . .

Arctopsychidae vyr7YYrESITE
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Station St.  St. st. St. St. St. St St
Species TTe—— 1 2 3 5 6 8 9 10
(R) Arctopsyche sp. AA ey YY M T E—F . . * . . . . .
Hydropsychidae v bEr IE
Hydropsyche ulmeri Y~ bEH T * * * * * % * %«
Limnophilidae =70 FEr FFE
Neophylax sp. NA * * * * * * * *
Sericostomatidae Yy IE
(R) Goerinae (sp.) :‘/gﬁiav b TR . T
(R) Micrasema quadriloba . . * . . . . .
(R) Micrasema sp. MD % . . . . . . .
Neoseverinia crassicornis 4 #2727V b ErF * % e x  x e .
Dinarthrodes japonica a2HIVYMETT * x ok k. . . %
(R) Uenoa tokunagai smY Y bEST . * . . . * . .
Coleoptera 9 H
Dytiscidae VRN
(R) Platambus sp. (?) %‘/%—?;&) Pvarw g . * . . . . . *
(R)Elmidae (sp.) T7YFH Ve s v B —fE . * * . . * *
Diptera W E
Deuterophlebiidae 7 A Ve
(R) Deuterophiebia nipponica = RV7 3 h+ F= * . * . . . . .
Blepharoceridae 73 AR
(R) Amika infuscata infuscata 7 v 37 3 % * * . . . . .
Bibiocephala longispina CNEY T NT I A . . . . . *
(R) Parablepharocera sp. AHAVT I B * * . . . .
Tipulidae HH v AR
(R) Tipula sp. TA . . * * . . . %
(R) Tipula sp. TC * . . . . . . .
(R) Holorusia sp. HA * . . . . . . .
Pedicia sp. * * * * * * * *
Antocha sp. * * * * * * * *
Evrioptera sp. * * . . * . * .
Eriocera sp. * * * * * * * *
Simuliidae (sp.) 7 2l —FE * * * * * * * *
Chironomidae (sp.) =AY AP —FE * * * * * * * *
Ceratopogonidae (sp.) =X % #E—& * * ® * * . * *
(R)Tabanidae (sp.) 7 TR —R * . . . . . . .
Rhagionidae ¥ 7 7E
Atherix (Atherix) ibis japonica * * . * * *
Atherix (Suragina) kodamai * * . * * *
Empididae F Py =gl
Wiedemannia sp. * * * * * * * *
(R)Collembora (sp.) * * * . * . . .
Other Invertebrata
Water mite IAXK = % * % %
Dugesia gonocephala b el e d . * . *
Tubifex sp. 4 P33R * x % x
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1. EB%E

FTOTE L, B0 MmO THED (MU o Elmidae Blo—mIMI Wb ghil, ) oo
BHEEOEATYRFE SR,

INBDOEREOE L REEOHEMIICSWTLIELEA T b530OTHL, 2.3 OHEHTREE
HEHERTND, Thbd, BEHO “ Ephemerella sp. (trispina group)” 3HiERIRAT G H 5
B ¥ trispina group OHROEELY T2 55, LORKERIZ 7Tmm [T, O group © E
basalis, E. trispina, E. sp. nG L <EEnD/PNTTED (FE3H), FLEOTTNCI 1RO Z 5RO
KR H D, BAEZDORERZ bRAVAEDFRLMIET 522 LR TE AWV, Y TRI» ZHEOL SR
BELSTRIN TV (EAREMKOMMET Y %), ¥k, TWH DO Micrasema sp. MD &3
lmf"ﬁﬁ%é’ihf’@&“c“o‘éo'c BECKBT DHMRIIR Z T LA EDbD - Tty (FRRTREICORME I

LYo TDWED, WNIKOEME TS L2EBA O Scopura longa & bR B0, X0 b3T i 1Mk
T, LABIRAKEDD 2D EST2HFCLONTWS, 238D, BEEOSMRNRI QK
FTRATVD EREZBZNIZ G, b, IDKEROKENSM T LALBOOEZRDTEASL I LD
na,

2. HEBNSH

FHEKBC T 2 MO EROSHRNIZZOELDIBEI PR CHDZ LN TEHOT, FMAFRRX
El 5

s, BBOIIELB3Whi-b 26 EORENETOTRTOMETREINTEY, TRDIZIEL T
A TOREMEE S, K, HEOMS T 2.3 ORCHhE - THETAERS 34 FDE S
R ATHBR, TORERBRBERGEOELD TORWIE (RMZMH LA TH2Z LABEHEIRS,
Tiobhh, [EEOMBICHE DEHECSAT LRI, WhEZ oMK EEE T RN LA YL LN T,
i, A« XA EbTRBIChbk > TR ERRHECHATDLREEINEDENT LB L B LD,
Thiz, BEOBRRSEHACE THADOFONHEE LTSI (BR) &2, HRKRoefch
toTmiimwﬁﬁ%ﬁﬁﬁéﬁﬁﬁﬁﬁwava:&%ﬁ&?é@@?%ém

s, FHELDEOMOMMIEMS AL OWTIHETHE, BDRCHBT2EM0% X, LoRER
FE U TEMETHHREINTHD ?Kb%,p@ﬁﬁ@ﬂ D TWEH (1962) OWT B L A AR
WG HHE/RTH50 OBRREBA LD DRI T,

3. HEORBOFHMERY

DX, H3RCTERTHED NOBERE GHEOHI) & UMBEL LYo EORY (RO
LEAN mAMR) Abic, BIFEOSHEIFEARO 1 MO EHOFEHHHEORFZRE D, Kk, T
NHEOERRCTFNOMGEKBCEL SMLEE2ER), 2RO LR &, LiEO 2 AL TR
7o b AR L AFEFRERRL SR, £ 2T, T TRERTEELTE, i ioiks
TAHELTH»T05D, £k, TreREL THEMERELLALH TS S 0% full grown nymph
(DMBERBEGHR L IEE), fR¥EAR X AARREETE XL AMEBO NN OLE (230 24N DA R
B TRWEEE O Rhabdiopteryx sp. 1 & (W \E @4 D) % young nymph (BAME#HSEHIH &0T.5),
ZOHREIDIREED b O % half grown nymph (LUIBREEGBR EFE) L TW5D,

RO L, WIENO RS EEAYIIEOREORHIIIC A E » CTHEIR, Z0%D 2PN his
MU CETE SRS RSB AFEIN TV, HRGRAFHEORc oA B 5 213,

1) T0iEd, FATHEOPEYS T REHEONI—MOBIMCREL A0 THROMMTERED Dip-
lectrona sp., Rhyacophila sp. Rl, % X 5 Orthotrichia sp. ® 3FDYHENFEINR TN S,

2) gk (11 B) OFESEKOEE LW 3 BEORNCT bkl L EROFEMRNELAS BT
DRERBELL-THD, TITRIROEHCREL TONI D Z 2 h -7
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L BOMEEOTUE « ENAEICEPHCTRbR b2 e 2WT b0 THESH D, DI, TOMHIE
PR B AR & N O ER DM BER AT RO s B o % 2 (39 mesh/inch)D & AjuC
FhrbhTnd (I—3), LkssT, EROT & HMN 20 i km Whic 25N 8L

WL LR, ThOORBEOEFRECKD BIHATEUT 50 LEZ IR 2T, HIC, ZOK
BT, EROBEMNIHAREZRZO L A ELET L L IR NG, ok, 20 3EAEAOYIE,
5NN A HHOCHEAT 5 2 LRI TH 525, WINOERD By AICRE T LIRERI LTS,
HEOKEH « FBRE O BROFHIMICOWT, EH3ZH - 18 (1956) O Ephemera strigata W3
BEIUER (KE 17~19°C OBAIC 8~9 H) L/MA (1956) @ Scopura longa w3 8GN (70
~90 B) ZEBDHTH BN, BRI 2HIC L5 e, Thb0EROIMNBHEHCI > TWHEAL

QELY, ERAEOSS LKL OBERMC L - T VELL, HHALKC ORI ACRE
I »Th5 (Neppmam e ef al., 1935; Hynes, 1941; Brinck, 1949 7 &), %7, ik i8h (1960) = k.

5L, SHE® Prosimlium B0 EIEFNBWECHE THRASHBLIT 225, EAIIRERET- T
BEE DA HEARUD 5L 5 ThD, I DO, EROIMIINcHET 22 HLdF 2 b0 &

#3 5, ¥z, trispina group \CET 5 Ephemerella {0 3 FLO WO FHLIUNC 2372 O WG AR ey 7 9
NAEAIRRbNB L HEARETEHTESL D,

z DA, Ephemerella longicaudata ¢, E. basalis LR EEEOEGINELTTIOLEAEEN DS,
., BWMEB O Capniasp. BT ORHREONE Y TR 3 BCRAYHPEBET 204 TH- T, £DELD
NI AR E o 7 B XN T\, 7, Baetis sp., Baetiella japonica, Rhithrogena japonica,
Epeorus latifolium 755 7. Chironomidae #}d—FED$hiZA N2 M U TIRE SR, MRLHRE
140 (Chironomidae D354) OMHEF AL DX\, &, Baetis sp. & Chironomidae 4o
—RIR B3 ARG 11 AoFHAEHFICRA TS,

P61, RESRHICE BT 5% OB 5 v v E oW TEQFEMMER LM T 5 (Inansur, 1941) 43,
ChE EROBE LT S 2o  MROBIICE FOMERS L DO D, LnLRNRD, —if
A O BEOFBMHNEERASTE (1951) 40508, FRROFFEFMTHEILLIND LS TH
Bo LichioT, EMROHELRS SHEKKOBEOXRICERTLIHDTHESLS,

IV. ARELDEORAFE

ERe DR (I—3) 7D ERE, &b UKHECKD B - AR BRFE (RRSIORERNY S
4f5) DHEBEALLED, TNEETTLEAE 12 L, L, B HERAHEEOBFR OB
HAREICEEFVCHEL (BEOBFR0.1g/m? LTO0RMEL Linrok), $ERolrE
RINTLIFEH m Sl Ttnd,

1. 38

1961 £ 11 | ARE - BEZHC—RICBEERND L, LACOBED St 6.9, b UTRKDED
St. 2 FE L EHERBMOENMEE L o T D, i, HUSIK XD TR DI, fidocel, T
OBFEIR A DOER T bR T3, LikRoT, hhbREAREKCIERTHEALLENTELLES
Do

COEIDEE oXwK, 20 OMMEAKNEEL Tk (I-—4) Rt omo k28535,

Y. ARETHRRE 185 (196243 H; St. 7) « K 42 (19634E3 Ji; St. 2-3) TH D25, 20~
30 BOHEHHL L, THPETIRES FE (19614£ 8 [ St. 6) « i 22 5 (RN St. 10) TH 545
FD% M 10~15 B THD, ok, F—EHH a0 L eEECHEE LTS L, WIFRDEREDEAN
KREW (FEIZE 2.4 f£),

1) % v+ @ mesh &EEGROEMOIRIC OV TRIBCHRE EITR> T D (RFEHR).
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BER: LMETHRIE 1.7g/m? (196148 ; St. 3) « BF 27.5g/m? (1962423 | ; St. 8), &
TR 0.07g/m? (196148 F 5 St. 6) « i E14.2g/m? (19624E3 F; St. 3) Th B, ¥, FhO
MBCHE L CHEORILET /RS &, ThbPHOBH I CRREDMERKE W (FI31F 8.3 f5),
ok, DEOBHCABE —HMOMNIT Lg/m? % F2ENMESHRN IR, BU CHE—BIC RT3 50
DEBPFREOH ALV BREV, TOXIHEAND, BELW I OBEBEDO—2D#F =Y —~Drh
2, EREAWEERECERRGGOLEREBEET D L85 h05b 5,

BLTE : ERYE T Ephemerella basalis, E. trispina, Baetis sp., Rhabdiopteryx sp., Stenopsyche
griseipennis, Hydropsyche ulmeri 75 ERBELT AR, ZD5B, E. basalis » R. sp. IEHR
DIACHEVESEL (BLEEIZ19624E0%), %/ Baetis sp. RERICHE 5T 2HEEETL T 5,
—7, BTk Chironomidae £} p—&, Pedicia sp., Eriocera sp. NEETIHHREL, 205
Pedicia sp. BRACEHNTIEAERL T3, ¥, ARECREED |EARECRE GER ©
BEEED BT LRETHHH, DETRIOL I AEWESELEFEFRSL D S,

ERRORER : — B oEFHO SR W OFRBE (RIE - TR E) KRERYE- T4
SEMEM LR T 2L IM BB % b 5Tk D, EMWME® Stenopsychidae, Hydropsychidae, Poly-
centropidae, Philopotamidae &F}d FHips = DEFERWAD, TD 5%, Stenopsychidae, Hydropsy-
chidae @ 2 Bl BLBRR A 4 BEOFHN B bz » TIE L SRICAEB L CERED EREEDREY
WHUBULTHD, WIORERBEOEEDELND L RERIN TS (B, 1959), 7, fio2E
OREHBAERNCR S bFNThs (ZoKELREE, #2%),

FEEOKIK (MUEER) W5t 5 Z OAEFMOEROBFELS 5 L, BE 0.01g/m? (1961453 f ; St.
L137) « iy 8.62g/m® (19634E3 75 St. 5) &ho»TW%, D3 1lg/m? LIFOHMANIIE2/3 %
Hi, 5g/m? T 2 Y0 2 Bl i,

2. GHREORRBEOHKBOEERKR

T O BB D YK DI D BRI D T, A R D 5 OIRE AL SILTU 2 (3 » 154>, 1949;
JWE, 19515 WaRS, 1961 Hr[H 124y, 1964; Serutms, 1947 /5 X)), THBICL DL, WO 5 b3
VR« RN« BT 7K, BB LESEICE L, BRORMICE » TR D A2 5z
BE2EL L OKBAROHEOHRCET 515 Th %, TOKKTRYKOHEE (19614511 §) 1cH,
HREBCHBU2 U ET L (V—1) 23, KETREOEOEEOEEY 10 5 BEOER EOE (e
L THRE 5,

TREOHR (FR1) XV SiaRA CHENNIICRHEDHERY ST LEIME s, AL D
EFEMNCE D 2K OME « BAREOMILETAS &0, BKOEBHE CUKEDOHEL 2T &
AEZ LD LN, iz, BWKOBHEL<TEFED 3 ABARIAE ML TV S A0EE 3RS,
=77, BEEROWR (B HIEE T OEEE) 2T 22D, BKOBELLDENOEDH 3 A ORICH
BIRERBSOND, Thbb, MEOBLREMAL S Rhabdiopteryx sp. RESEBCSEh, B
EoTRINANBLU DL BEET B2, 7, SHEOBSE FENRE -7/ B 5w, Ephemerella
BO BRI ERLNCRIEBICECESEY E > T2, B EDT 2, BRI I3 HECENT,
FROBESEBICHIR S RER LS BbR T 5, ik, Z0%IE4 2 ARRLRAET A LiEOES
(68 H) LOMCR, 20 b BELBR EOERRS LD BRI, ik, 500 KR LA
OB THVESE (£ 1),

PDEEHET D, TOKKOEBECIREKDS » [ BICIETE SEERL L 5, WhiFlKEDBE
M RERENHBIL, TO%BIZFE4 2 ARRLERAET AICRyp 2BERHA LEE WL BEL 5, i

1)-2) ZokKEO%E, EREEOBRERNAERICHENT SERARS OIS (ER). Ek, —HORE
m%ﬁ0$ﬁm@£?%ﬁﬁkﬁbfwé(w—noLtmof,mméiﬁ%%ﬁ-%%®§ﬁ%ﬁb,
WROFFE T 20, T TRA—OFM (FF - FF) CLRINDL ORI o7,
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Fig. 3. Comparison of aquatic insect community of stony bed before and after
the flood (Sts. 2, 3 and 8). The symbols refer to dominant species;

/] —Ephemerella basalis B —Rhyacophila sp. RC

N —Ephemerella trispina F —Mystrophora inops

A —Ephemerella sp. nG Bl —Stenopsyche griseipennis

B —Ephemerella longicaudata E] —Hydropsyche ulmeri
—Baetis sp. G —Neophylax sp. NA
—Epeorus latifolium H —Amika infuscata infuscata

—Rhabdiopteryx sp.

[l —Eriocera sp.
—Eucapnopsis stigmatica I —Chironomidae (sp.)
—Isogenus (T.) kohnonis —Atherix (A.) ibis japonica

J

—Acroneuria stigmalica —Atherix (S.) kodamai

[
O
c
D
E
@

Blank columns refer to the combined occurence of minor species; figures in
parentheses indicate the number of species. (See also Appendix 1.)

—Alloperla sp.

bbb, TOKROABEOERMEERIKD I » ABCRIZEZ DNAROHERBCE L b O LHEES
na,

¥k, WEOBAWR, AKYRILFAECOREFORRBEOMBEC ERO X 5 RPERERRALDD
niv, Tihbbh, TOHEEONE VTR, WKOBEOEFDZHEBEOHCEKOEEYLH N ET L
NTERI -7 (% 2),
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3. RHMEORFEOFHMEL, REBICTAHYEEOERFK
Wﬁ@i&(,C@%ﬁﬁ@%@Bﬂ(3ﬁ$%ﬁﬁfmmyﬁﬁ@6ﬂ,ﬁ&@7SH B X OWEEK
O AfTicbhic, LaLkss, 11 AOBERIOKOEE L W 5 Ett’lfiiﬁtfg“‘ihfv%@T ]
%®ﬁﬂ#*@%ﬁ$%@ﬁﬁ@%°%EMLK%@&@V%EV T, ABECHAGIITES ALRL

BOKIE OB AL TH D 2 L R ETN OB X DI I, % 2T, :hEOJZ%ﬁJ]%:F/\ {EEHIE
fDZ%ﬁgs.%JrﬂﬁﬂbJ CRT LA E D, ik, HEEEL LT 50 @EMCEFERY+0kE 21T
LT 10g/m? LIF, 10~20g/m?, 20g/m? [ o 3 BRICIKs4 5 & (HBAX), HED6:7+8 A3\
FHROWAD 10g/m? 2 F T2, —HEEDO3 R 2HEH VT ~T 10g/m? 22 % Tn5b, =
DO, §HREUFELONCHGEOSCHET 207/ VR ERAAE B BRD, £, 35 0OED
5% 20g/m? = 3 HLBCER$ S e, CHHRTRTT B VERHNEALRAKTR (St 3) &
EDOTHOARH (St. 6+ 8) ICIWTZEN TS (AHEDOBLEIZ 196243 Bicd St. 8 LR\ THLRD,
HE Do MEQXSHWIERE 742 ) ELOBEE SOCHCRET 2 2 E5REAYD, 2HD3
WChE o T ORI HBIA & B 5,

30}
30}
hd
E o5t .
Nt * 25¢
N [ :E\ [
S 200 o - e = .
o . o 20 .
Z 15 * =
-~ 1
é‘ &) 15t ]
= ’ 2
h 10t - = . °
w . . a
L] ° Z 10
! N . :f Ay ° o
5 . H - 2 @ ° ha O a 4
. . 5t EDAA a4 x
L]
MAR. JUNE JULY AUG ° , . , ,
Fig. 4. Seasonal changes in standing 20 a0 40 50 60
crop of aquatic insect community TOTAL ALKALINITY
at stony bed. (Data obtained in (CaCOy, ppm)
Nov. 1961 and Mar. 1962 are ex- Fig. 5. Standing crop of aquatic in-
cluded, because the communities sect community at stony bed plot-
then have not recovered from des- ted against alkalinity of water.
truction by the flood of late QOc- @ March, O -—June, x-—July,
tober, 1961; see also Appendix 1 A—August. (See also Table 1 and
and Fig. 3.) Appendix 1.)

Arwrrace (1958) &)1 R BEOEER L BE KD 7 A 5 VEORWHMERE L Z 2T, 7,
TNAVECE - TIENDEREA + VIREOEESR (Y VIR EDRBLEEDEEHRER L £ 5 b
HIC) TROWH DA RITHOMINCH &, ©hn SEMEABERL S N ERONAEEOS I REU T
REHEOLEECHEEL 5L 58 I EROHE AT - T B, ML, s 0 BB EHN B D
NBACDWTRE 52 SN TE ST, T T DB 5 EL ST T,

ks, BEOHES, OB DTS LBVLBAMO 5B TR E QICkX s 10g/m? FiEoEmRT
RICOE > TR T 5, L, CORAEOHE ) TRPECKT 2EEEL 74 % VL OAEBI O da
BB TRY (1% 4% 2),

4. ERIVOBRERCETIHT) & DS

PERBEOHMN (M URRIE) THN S 2 OAER OB R 5 28EY 20Ok X XIS L <

H OBRICKIL, S HRIEES e L CRT 4% 25, HL, &2 TRA—DHAT—
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[l

B ATt DJER RN R ENTCH B R R » FEOHE L b TN bR I A LTEERELL, T
N lgigle L, ¥RBERRT<TIFEHm bR YICBREL T3, ¥z, B THHKOWA, 5
WIERIKO L S RO BROFE L & CHERERTEEAE VRN L, ki, TORORTRIREL
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Appendix 1. Aquatic insect community of stony bed by date and station;
based on three or five 25 cm quadrate samples.
Dgfte Number Standing Standing
. . . . . 2 crop of net
collec- Station of crop Dominant species and its standing crop (g/m?) spinners
tion species  (g/m?) (g/m?)
St. 1 26 8.8 Ephemerella basalis (2.97); Horolusia sp. HA (2.24);
Atherix (A.) ibis japonica (1.01) 0.01
v 2 32 11. 8 Stenopsyche griseipennis (2.84); Ephemerella basalis
2 (2.15); Atherix (A.) ibis japonica (1.60) 4. 02
< v 3 24 3.9 Mystrophora inops (0.69); Amika infuscata infuscala
N (0.67); Ephemerella basalis (0.55) 0. 03
& ) 31 27.1 Chironomidae (7. 32); Ephemerella trispina (4. 17); Baetis
:;’: sp. (3.47) 0.73
= n 8 27 22.1 Isogenus (T.) kohnonis (5. 04); Baetissp. (4.97); Epheme-
rella trispina (3.91) 0.38
v 9 24 11.7 Ephemerella trispina (3.53); Antocha sp. (2.61); Mystro-
phora inops (1.33) 0.02
v 1 30 7.2 Mystrophora inops (1. 23); Baetis sp. (1. 08); Ephemerella
trispina (0.97) 0.19
= v 2 30 4.0 Epeorus latifolium (1.15); Baetis sp. (0.53); Ephemerella
- trispina (0. 51) 0.24
b # 3 24 4.7  Neophylax sp. NA (0.84); Hydropsyche ulmeri (0.81);
é Acroneuria stigmatica (0.63) 0.82
S v 6 20 7.7 Atherix (S.) kodamai (2.89); Chironomidae (2.24);
g Baetis sp. (1.07) 0.37
= 7 8 22 9.0 Baetis sp. (2.88); Atherix (S.) kodamai (1.96); Epheme-
rella trispina (1.13) 0.14
9 23 6.7 Atherix (S.) kodamai (2.81) 1.17
v 1 25 8. 4 Atherix (A.) ibis japonica (1. 93); Stenopsyche griseipen-
nis (1.41); Hydropsyche ulmeri (1.35) 2.76
v 2 24 5. Hydropsyche ulmeri (3.15); Epeorus latifolium (0.62) 3.15
v 3 22 1. Epeorus latifolium (0.37); Eriocera sp. (0.34); Baetis
= sp. (0.29) 0. 02
- r 4 26 5.5 Baetis sp. (1.41); Hydropsyche ulmeri (1.31); Rhithro-
z gena japonica (1.00) 1.31
N v 6 19 4.7 Baetis sp. (1.79); Hydropsyche ulmeri (1.55) 1.55
= n 8 22 6.5 Hydropsyche ulmeri (1.94); Stenopsyche griseipennis
= !
< (1.79); Baetis sp. (0.72) 3.74
79 21 5.6 Antocha sp. (1.28); Baetis sp. (0.96); Stenopsyche gri-
seipennis (0. 95) 1.43
» 10 29 3.3 Stenopsyche griseipennis (0.90) ; Epeorus latifolium
(0. 579 1.15
v 1 21 0. Eriocera sp. (0.21); Hydropsyche ulmeri (0.13) 0.13
= v 2 18 0. Hydropsyche ulmeri (0.22) 0. 22
R v 3 19 1. Hydropsyche ulmeri (0.38); Rhyacophila sp. RC (0. 21);
@ Alloperla sp. (0.18) 0.38
® "6 7 0. 08 0. 05
g v 8 12 0.4 Atherix (A.) ibis japonica (0.22); Hydropsyche ulmeri
= (0. 10) 0.10
7 9 5 0.04 0.01
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Date Standing

Number Standing
co(l)lfec- Station of crop Dominant species and its standing crop (g/m?) C;gli)n?lfe?sa
tion species  (g/m?) (g/m?)
o ” 2 20 4.1 Ephemerella basalis (1.18); Rhabdiopteryx sp. (0.89);
© Chironomidae (0. 75) 0.11
g‘ 7 3 24 8.0 Rhabdiopteryx sp. (4.12); Eucapnopsis stigmatica (0.18) 0.01
g‘ v 7 18 9.8 Rhabdiopteryx sp. (5.50); Chironomidae (3. 00) 0.01
o 7 8 21 27.5 Rhabdiopteryx sp. (21.95) 0.03
§ 710 28 6.5 Ephemerella basalis (3.53); Ephemerella longicandata
(0.94); Baetis sp. (0.83) . 0.19
7 1 33 4.6 Paragnetina tinctipennis (1.10); Baetis sp. (0.76); My-
strophora inops (0.53) 0.26
f«\; 7 2 30 5.6 Ephemerella sp. nG (2. 45); Baetis sp. (0.84) 0. 54
tg]" 7 3 33 8.1 Baetis sp. (2.19); Hydropsyche ulmeri (1.98) 2.01
g’ v 4 30 6.1 Ephemerella sp. nG (1.35); Baelis sp. (1.32) 0. 30
o n 5 24 4.6 Baetis sp. (2.11); Simuliidae (0.73); Baetiella japonica
= (0. 62) 0. 46
-
# 10 31 3.4 Baetis sp. (0.78); Epeorus latifolium (0.47); Baetiella
Jjaponica (0.39) 0.20
» 1 38 17.7 Ephemerella basalis (8. 96) 1. 49
2 ” 2 42 19.6 Hydropsyche wulmeri (3.84) ;. Stenopsyche griseipennis
" (3.53); Ephemerella basalis (3.00) 7.37
l\_ ” 3 42 15.8 Ephemerella basalis (3.62) ; Stenopsyche griseipennis
o (2.39); Ephemerella longicaudata (1.63) 2. 48
= 7 5 40 23.8 Hydropsyche ulmeri (5.09); Baetis sp. (4. 45); Stenopsyche
’ griseipennis (3.52) 8.62
Appendix 2. Aquatic insect community of sandy bed by date and station;
based on two 25cm quadrate samples.
Date Number Standing
collec. Station  of crop Dominant species and its standing crop (g/m?)
t species  (g/m?)
ion
St. 1 6 1.9 Pedicia sp. (1.14); Chironomidae (0. 62)
- v 2 10 0.3 Chironomidae (0.10); Ephemerella sp. (0.06); Alloperla sp.
© (0. 05)
3 » 3 13 9.3 Pedicia sp. (5.11); Chironomidae (2.62)
g' ” 15 8.6 Chironomidae (2.90); Pedicia sp. (1.84); Eriocerasp. (1.75)
o ” 8 12 4.2 Chironomidae (1.76); Wiedemannia sp. (0.74); Pedicia sp.
g (0. 53)
7 9 11 1.7 Chironomidae (0.61); Pedicia sp. (0.46); Ephemerella tris-
pina (0.21)
b 7 1 10 0.8 Ameletus montanus (0.25); Baetis sp. (0.22); Chironomidae
- (0. 15)
aﬁ n 2 14 4.8 Eriocera sp. (2.34); Chironomidae (1.37)
o
- [ 16 3.9 Pedicia sp. (0.98); Ameletus montanus (0.93); Chironomidae
g (0. 60)
=S "6 10 3.8 Chironomidae (3. 10)
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of . Number Standing . . . .
collec- Station of crop Dominant species and its standing crop (g/m?)
tion species  (g/m?)
r 8 20 2.3 Baetis sp. (0.90); Alloperla sp. (0.38); Chironomidae (0.32)
" 9 11 3.8 Chironomidae (2.94); Atherix (S.) kodamai (0. 46)
7 1 14 3.8 Tubifex sp. (1.51); Tipula sp. TC (0. 63); Chironomidae (0. 60)
b v 2 6 0. Eriocera sp. (0.27); Atherix (A.) ibis japonica (0.25);
- Chironomidae (0. 25)
5; 7 3 15 1.6 Eriocera sp. (0.41); Chironomidae (0.31); Pedicia sp. (0. 26)
& 7”6 5 0.07
%11 »” 8 7 2 Baetis sp. (1.37); Chironomidae (0.81)
< 7 9 8 0.5 Baetis sp. (0.22); Chironomidae (0.19)
» 10 22 3 Tipula sp. TA (1.48); Chironomidae (1.10)
b v 2 6 0.7 Eriocera sp. (0.65)
= 73 4 0. 05
o ” 6 3 0. 02
;S' 7 8 4 0.03
Z 7 9 1 0.01
N
2 7 2 9 0.3 Chironomidae (0. 08); Wiedemannia sp. (0.05); Pedicia sp.
= (0. 04) ’
g' 7 3 9 14.2 Pedicia sp. (8.95); Tipula sp. TA (2.24); Eriocera sp. (1.95)
= » 10 13 2.7 Davidius sp. ? (1.34); Ameletus montanus (0.69)
=
,:3?.5:3 v 3 17 2.2 Eriocera sp. (0.51); Ephemera japonica (0.46); Chironomidae
R (0. 33)
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Plate 1

Photographs of the investigated area; a—a distant view near St. 1, b—the Kawamata Dam
and its intake (lower view); the river being completely dried up just below the dam, as shown
in this figure, ¢—St. 6 (upper view), d—St. 8 (lower view), e—the Kurobe Reservior and the
Kurobe Dam, 26 m high, f—the area just above St. 9 (see also Figs. 1 and 2).





