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Aquatic insect communities in the rivers of the Yors, Obitsu,

and Isumi, Chiba Prefecture, Japan

Hikaru TANAKA

Synopsis

In November 1968 the author selected 23 stations along the three rivers mentioned above that
flowed through sandstone areas and investigated aquatic insect communities found therein.

The geographic and topographical features of the three rivers were as shown in Figs. 1 and
2 and in Plates 1 to 3, while the result of water quality observed was as shown in Appendix 1.
The topographical features were very similar, being quite singular for Japanese rivers. For in-
stance, flat-bed type sandstone bottoms ran across them at the upper streams, and the riffles with
gravel and stone sedimentation and deep, long pools, sometimes several hundred meters long,
alternated like chains, as shown in Plate 1. The midstreams were generally narrow and deep and
the flows were comparatively fast. The substrata consisted mostly of sand and riffles with gravel
and stone sedimentations were rarely observed, as shown in Plate 2.

All three rivers were easily subject to rise in water levels and muddiness. Bamboo bushes
grew in abundance along the banks, and those close to the water’s edge protruded over the river
and were partially submerged and washed by the streams together with entwined dead leaves
(subsequent to plate 4 these are called ‘partially submerged bamboo’). Such partially submerged
bamboo bushes were found in large numbers along the midstreams.

Collection of insects was undertaken on the stony bed riffles and in the partially submerged
bamboo bushes on the banks in the following manner (Table 1). Stony bed: Using a Surber
type bottom sampler made of bolting cloth of 31 meshes/inch with metal frame area of 25Xx25cm?
and bagent length of 50 cm, insects were collected four times at each station. Partially submerged
bamboo: Partially submerged bamboo bushes of similar size were selected at two places by station
along the three rivers, and these were shaken hard to detach the aquatic insects, which were
collected with a sieve of 0.5mm meshes (Plate 5). ‘

The results were as show in Tables 2—8 and Appendices 2 and 3. The results summarized
gave the following.

1. During this investigation, 50 species of insects and 9 species of other invertebrate animals
were collected at the Yo6rd River. At the Obitsu River, 40 species ot insects and 3 species of other
invertebrate animals were collected. Finally, 34 species of insects and 8 species of other invertebrate

animals were collected at the Isumi River (Tables 2—4). Of the insects, as many as 25 species
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were found in all three rivers. In all three rivers, free-swimming mayflies, such as Isonychia
Japonica, Baetis sp. (1) (Plate 6) and Baetis sp. (2) showed predominant tendency, while the sub-
sistence density of net-spinning caddis-flies was extremely low (Tables 5, 6).

2. In the case of majority of insects, practically no habitat preference was evident between the
stony bed and the partially submerged bamboo despite marked apparent differences in environ-
mental conditions (Table 7). Along the midstreams of these three rivers with predominantly
sandy bottoms, the partially submerged bamboo bushes along the banks may be considered to
have corresponded to gravel and stones of upper streams, constituting the principal reproduction
bed.

3. At St. 4 of the Ohara River, a tributary of the Obitsu River, into which drains of the gravel
pits flow, at St. 7—9 of the Isumi River into which waste water of a chemical factory, which
produces iodine from brine, flows, and at St. 10 of the Ochiai River, a tributary of the Isumi
River, into which effluent of a night-soil treating plant flows, decrease in the number of insect
species was particularly conspicuous, and the constitution of the dominant species proved peculiar.
Baetis sp. (1) and (2) appear to be comparatively resistive against pollution by inorganic sus-
pended matter (Tables 5, 6).

4. The object aquatic areas were divided into four degrees, A—D, of pollution on the basis of
the number of species of insect communities at the stony bottom and the partially submerged
bamboo (Table 8). The assessment of water pollution of the sandy bed rivers attempted in this
report on the basis of the insect communities found in the partially submerged bamboo bushes is

likely to be added in future as one of the biological assessment methods of water pollution.
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Table 1. Stations and sites of collection of aquatic insects.
¥ —collected.

Distance from Site of collection
Station mouth of river - = T e
(km) Stony bed Submerged bamboo
St. 1 Main stream 63.5 * *
. v 2 " 57.5 *
2 » 3 " 43.8 *
P 4 Tributary (Koshikiya River) 35.5 *
‘.g n 5 Main stream 34.5 * *
> n 6 Tributary (Heizo River) 30.5 *
no 7 Main stream 24.0 *
no 1 ” 57.0 *
E\ no 2 Tributary (Sasa River) 57.0 *
~ n 3 Main stream 37.3 * *
é n 4 Tributary (Ohara River) 31.2 *
g n 5 Main stream 28.2 * *
n 6 ” 15.2 *
n o1 ” 53.3 *
w2 ” 49.6 * *
# 3 Tributary (Nishihata River) 45.5 *
t,;, n 4 Main stream 43.0 *
et n 5 ” 34.0 *
g n 6 ” 29.0 * *
é n o7 " 24.5 * *
n 8 ” 22.5 * *
v 9 ” 17.0 * *
n 10 Tributary (Ochiai River) 16.4 * *
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Table 2. List of aquatic insects collected (Yord River, Nov. 1968).

Ephemeroptera Epeorus latifolium, Rhithrogena japonica, Ecdyonurus kibunensis, Ecdyonurus
sp. EA, Ephemerella rufa, Ephemerella nigra, Ephemerella sp. ED (?),
Ephemerella sp. (nigra group), Brachycercus sp. BA, Caenis sp., Paralepto-
Dhlebia sp., Baetis sp. (1), Baetis sp. (2), Baetiella japonica, Baetiella sp.,
Isonychia japonica

Plecoptera Perla quadrata, Perla tibialis, Neoperla nipponensis, Isoperla sp., Perlodidae
sp.—2), Amphinemura sp.

Odonata Boyeria maclachlani, Onychogomphus viridicostus, Sieboldius albardae,
Calopteryx atrata

Hemiptera Aphelochirus nawae (?)

Megaloptera Protohermes grandis

Trichoptera Hydropsyche mnakaharai, Hydropsychodes brevilineata, Polycentropus sp.,
Psychomyia sp. PB, Goera japonica, Triaenodes sp.

Coleoptera Elmidae (sp.), Helodes sp., Mataeopsephenus japonicus, Dytiscidae (sp.)

Diptera Tipula sp. TC, Eriocera sp. ED, Antocha sp., Tipulidae (sp.), Atherix

(Atherix) ibis japonica, Atherix (Suragina) kodamai, Atherix (Heterosura-
gina) morimotoi, Simuliidae (sp.), Dixa sp., Chironomidae (sp.), Psychoda

alternata
Collembora Collembora (sp.)
Other Invertebrata Procambarus clarkii, Freshwater shrimp, Gammaridae (sp.), Water mite,

Corbicula sp., Herpobdella lineata, Oligochaeta, Planaria, Nematoda

REC DL 5 RREBFEL o2 L2V e, Fiz, Ecdyonurus sp. EA (R=rvhr ey B 4
REDOHGIA DT 5Bbhs,

AHEORHBE (S AicA b L (B5E), MBI 16—28 1, RMEEHITE 700—2,500/m?, &
HEIE 3—12g/m?, B5F EHEEOHNNAAE X THE, UTFLRAL) OFBIIE A TH DA,
Isonychia japonica (F % 7 5 v w) N ELSHECMbIHEIE L, BREEOL €r 50 EEIRE 1.5g
/m® T, EHEREEI2.3-17.8  fc 5T\ B,
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Table 3. List of aquatic insects collected (Obitsu River, Nov. 1968).

Ephemeroptera Epeorus latifolium, Ecdyonurus kibunensis, Ecdyonurus sp. EA, Ephemerella
rufa, Ephemerella nigra, Ephemerella sp. (nigra group), Caenis sp.,
Choroterpes trifurcata, Baetis sp. (1), Baetis sp. (2), Baetiella japonica,
Baetiella sp., Isonychia japonica, Cloéon dipterum, Oligoneuriella rhenana

Plecoptera Perla quadrata, Neoperla nipponensis, Perlodidae (sp—1) (Isoperla sp.?),
Perlodidae (sp.—2)

Odonata Onychogomphus viridicostus, Sieboldius albardae, Calopteryx atrata

Megaloptera Protohermes grandis

Trichoptera Hydropsyche nakaharai, Hydropsychodes brevilineata, Psychomyia sp. PB

Coleoptera Elmidae (sp.), Mataeopsephenus japonicus, Dytiscidae (sp.)

Diptera Tipula sp. TC, Eriocera sp. ED, Antocha sp., Atherix (Atherix) ibis

japonica, Atherix (Suragina) kodamai, Atherix (Heterosuragina) morimotoi,
Simuliidae (sp.), Chironomidae (sp.), Psychoda alternata, Psychoda, sp. (?),
Diptera (sp.)

Other Invertebrata Asellus sp., Herpobdella lineata, Oligochaeta

Table 4. List of aquatic insects collected (Isumi River, Nov. 1968).

Ephemeroptera Epeorus latifolium, Ecdyonurus kibunensis, Ephemerella rufa, Ephemerellanigra,
Ephemerella sp. (nigra group), Choroterpes trifurcata, Polymitarcis shigae,
Baetis sp. (1), Baetis sp. (2), Baetiella japonica, Baetiella sp., Isonychia japonica

Odonata Onychogomphus viridicostus, Sieboldius albardae, Calopteryx atrata

Megaloptera Protohermes grandis

Trichoptera Hydropsyche nakaharai, Hydropsychodes brevilineata, Psychomyia sp. PB,
Ecnomus omiensis, Goera japonica, Micrasema sp.

Coleoptera Elmidae (sp.), Mataeopsephenus japonicus, Eubrianax sp.

Diptera Eriocera sp. ED, Antocha sp., Atherix (Atherix) ibis japonica, Atherix

(Suraging) kodamai, Atherix (Heterosuraging) morimotoi, Simuliidae (sp.),
Chironomidae (sp.), Psychoda alternata, Diptera (sp.)

Prqcambams clarkii, Freshwater shrimp, Gammaridae (sp.), Corbicula sp.,
Semisulcospira libertina, Herpobdella lineata, Oligochaeta, Nematoda

Other Invertebrata

& 30mg T, HMMUERL0-7.1L7 - T\ 5%,

3. =R

£BIE ABEI VIEORK LBOBEHEMY TE (FF 2D, KBMIVITEO ER&MO B
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Table 5. Aquatic insect community on stony bed by station; see also Appendix 2—i~ii.

Number Total Total Wet weight Net-

Station of El“:ilﬁr?gﬁa?i w‘giegtht Dominant species (wet weight, %) ngnlrlgifs spinners
species (/m?  (g/m? (mg/m?) coefficient?
St. 1 25 728 4.6 Onychogomphus viridicostus (67.0), 216 4.7
Isonychia japonica (12.5)
" 2 28 1,788 12.0  Omnychogomphus viridicostus (33.4), 1, 504 12.5
Isonychia japonica (13.2), Hydropsyche
nakaharai (10.9), Perla tibialis (10.0)
w3 24 2,124 9.7 Sieboldius albardae (25.1), Isonychia 1,012 10.4
4 japonica (15.9)
Moy 4 16 1,536 3.1 Baetis sp. (2) (30.1), Mataeopsephenus 168 5.3
10 Japonicus (29.8), Isonychia japonica
S (22.0)
n 5 27 2,544 6.0 Isonychia japonica (31.6), Hydropsyche 1,072 17.8
nakaharai (13.6), Protohermes grandis
a1z.7
n 6 21 2, 540 4.8  Atherix (Atherix) ibis japonica (45.3), 108 2.3
Baetis sp. (2) (16.0), Ephemerella
nigra (12.8)
n 1 21 1,212 17.6  Protohermes grandis (43.6), 352 2.0
Isonychia japonica (33.1),
. Onychogomphus viridicostus (10.1)
2.2 18 472 2.2 Tipula sp. TC (27.8), Isonychia japonica 184 8.5
~ (19.7), Epeorus latifolium (16.5)
273 2 1,768 6.2  Omnychogomphus viridicostus (30.3), 292 4.7
B Isonychia japonica (24.7), Epeorus
) latifolium (18.8), Baetis sp. (2) (11.8)

n 5 8 252 0.3  Baetis sp. (2) (66.2), Ecdyonurus 12 4.6
kibunensis (12. 3)

n 1 15 4,996 20.3  Onychogomphus viridicostus (37.8), 112 0.6
Protohermes grandis (20.8), Procambarus
clarkii (17. 2), Chironomidae (sp.) (14. 3)

n 2 13 2,452 4.5 Chironomidae (sp.) (29.5), Herpobdelia 28 0.6
lineata (20.1), Isonychia japonica (18.7),
Baetis sp. (2) (18.1)

n 3 29 6,912 26.4  Hydropsyche nakaharai (30.8), 9, 392 35.6
Onychogomphus viridicostus (22.8)

n 4 16 2, 288 4.8 Baetis sp. (2) (34.7), Simuliidae sp. 216 4.5
(21.1), Isonychia japonica (18.2)

n 5 18 4,780 10.1  Herpobdella lineata (22.4), Baetis sp. (2) 1,744 17.2
(19.4), Hpydropsyche nakaharai (16.4),
Simuliidae (sp.) (11.7), Chironomidae
(sp.) (11.3)

n 6 18 1,608 4.7  Mataeopsephenus japonicus (45.5), Baetis 92 1.9
sp. (2) (21.5), Baetiella sp. (11.9);
Heypobdella lineata (10.2)

n 7 11 92 0.4  Procambarus clarkii (52.8), Atherix 16 4.5
(Atherix) ibis japonica (20.2), Baetis
sp. (2) (10.1)

Isumi River

n 8 4 28 3.2 Procambarus clarkii (98.3) — 0.0
n 9 3 24 0.03 — 16 57.1
n10 6 744 3.2 Oligochaeta (96.7) 24 0.8

1) Tsuda (1959)
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Table 6. Aquatic insect community in partially submerged bamboos by
station ; see also Appendix 3.

Number Total Total Wet weight Net-

Station of number of w‘giegtht Dominant species (we weight, %) S‘:)fi n?xitr- s spinners
species individuals (mg) (mg)  coefficient?
St. 1 32 736 2,172 Baetis sp, (1) (34.8), Boyeria 21 1.0
§ maclachlani (22.0)
&2 » 5 26 1,418 1,243 Baetis sp. (2) (27.0), Simuliidae (sp.) 154 12.4
1o (22.4), Isonychia japonica (14.1)
‘§j n 7 15 276 424  Isonychia japonica (36.8), Baetis sp. (1) 14 3.3
(34.0), Baetis sp. (2) (15.3)
n 3 18 156 421 Isomychia japonica (42.8), Baetis sp. (2) 30 7.1
. (15.0), Dytiscidae (sp.) (11.4)
? n 4 7 178 173 Baetis sp. (2) (43.9), Baetis sp. (1) — 0.0
~ (39.3), Diptera (sp.) (11.6)
275 U4 285 738 Sieboldius albardae (45.8), Baetis sp. (2) 4 0.5
‘8 217
© .6 14 179 150 Baetis sp. (2) (42.0), Baetis sp. (1) — 0.0
(14.0), Ecdyonurus sp. EA (12.0)
n 2 10 177 231 Baetis sp. (2) (57.6), Chironomidae 1 0.4
(sp.) (16.9), Baetis sp. (1) (10.0)
5 n 6 12 451 2,244 Sieboldius albardae (42.6), Baetis sp. (1) 12 0.5
5 (30.8), Freshwater shrimp (18.4)
- 7 4 6 4 — — 0.0
g n 8 5 22 —— 6 27.3
= ou9 2 380 Procambarus clarkii (97.3) — 0.0
» 10 7 157 970 Freshwater shrimp (95.8) — 0.0

1) Tsuda (1959)

4. F&H

SEok @R TS L, RBEIDHOLHCHIATHS F2—43F), iuThofjld,
TR & KRATC Isonychia japonica %> Baetis sp. (1), (2) O % 5 ik Bl o n 7 v v 2@ S+ 5 A2
bR, FIEWEIO N ¥y 13 Hydropsyche nakaharai (75 -~2 v~ + € 5) & Hydropsychodes
brevilineata (2 H 2=t €7 3) O2HBORT, fMOZEN)cit4#ET 2 Stenopsychidae (v 4+ F 4 H
vy 5B ORmR Hydropsyche ulmeri (v A< —v =t €0 3) e itabhF, FBETC kT
LZEWPAO N Er SOERIT 1g/m® IFOMELRKETH -1z BEOWIIEENRS L, EEAO s
TOEREENEDLD TR W2 5 (Hrh, 1966; 458, SRENMAKL 2052 2 2 2RISR TH
wize BLEDZEL, zheo 3mloREMITENUT S E23 %\, Zhid, &IV mEfcEsEL,
FRMBECHIBREE EPECNB 1D TRIENA I EE LD, R, b O EH itk
EBHNIFL DT, BEOMINL DL EWORNREL, TROLE Y BRHEL 2TV EBEHTH
BTED, Wik O 7y e v ESLEFRO N Oy I3 283070, hesfnEBEEA RS L5 LA
bhaH, TORORBEIEILRE L OBRICY & TV T dhin Ui bitWids 5,

ARE—KRMEICET ZKERBROTHIZERE LV KRHOTNNEEFHESR

1. BREKRMBICEITIKERROTHERER
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Table 7. Comparison of individual compositions by aquatic insect species (represented by

7 classes) between two habitats, i.e., the stony bed and the partially submerged

bamboo ; based on the specimens of 10 stations in 3 rivers which were simultaneously

collected at both habitats.

Stony Sybmersed Specis Stony Sybmorged

Epeorus latifolium — — Hydropsychodes brevilineata + +
Rhithrogena japonica — — Polycentropus sp. —
Ecdyonurus kibunensis — — Psychomyia sp. PB —
Ecdyonurus sp. EA — — Ecnomus omiensis - —
Ecdyonurus sp. . — Triaenodes sp. . —
Ephemerella rufa — +- Elmidae (sp.) -+ —
Ephemerella nigra + H- Elmidae (sp.) A — —
Ephemerella sp. ED (?) — . Helodes sp. . —
Ephemerella sp. (nigra group) — — Mataeopsephenus japonicus — .
Brachycercus sp. BA — Dytiscidae (sp.) — —
Caenis sp. — Tipula sp. TC - .
Paraleptophlebia sp. — Tipula sp. . —
Choroterpes trifurcata — . Eriocera sp. ED — —
Baetis sp. (1) — it Tipulidae (sp.) —
Baetis sp. (2) 1 i Antocha sp. — .
Baetiella japonica — — Atherix (A.) tbis japonica — —
Baetiella sp. +H — Atherix (S.) kodamai — —
Isonychia japonica + + Atherix (H.) morimotoi — —
Perla quadrata — Simuliidae (sp.) H H#E
Perlinae (sp.) — — Dixa sp. . —
Neoperla nipponensis . — Chironomidae (sp.) 1 H
Neoperlinae (sp.) — . Chironomidae (sp.) P 4+ +
Isoperla sp. . — Psychoda alternata — —
Perlodidae (sp.—1) — — Diptera (sp.) P . -
Perlodidae (sp.—2) + + Collembora (sp.) . —
Amphinemura sp. — Procambarus clarkii — —
Boyeria maclachlani — Freshwater shrimp . —
Onychogomphus viridicostus — Gammaridae (sp.) — -
Steboldius albardae . — Asellus sp. . —
Gomphidae (sp.) — Water mite —
Calopteryx atrata — — Heypobdella lineata — —
Aphelochirus nawae () — . Oligochaeta +H +
Protohermes grandis — . Nematoda — .
Hydropsyche nakahara: + +

— <1.0%; + 1.0—<5.0% ; + 5.0—<10.0% ; # 10.0—<15.0% ; i 15.0—<20.0% ;
not collected.
except those marked with P (Pupa) and A (Adult).

## 20.0—-<25.0%; -

Specimens of insects are nymphs and larvae
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D200 B TR E R T o 7 3T O A 10 A% Y, FHMHOERY & AL TETH
B AEE N EASER Y S £, ThEKLOBRCHT CRTEETRE LD, Lo Z & {HRF60%
2RO 5B, —HOTHRBRT S S ONARETCE, KBACL2ECSLATL0, (BEDOX
RO FENTRABECARL 5 58 THB 2 2%, BHEOHERNNALMNENTHSD, TLABIOX
MECHEEL, “hb &I GEGgTERBIC LU MOBIAKBA THEIR TV AHGAE L, T
RHOKRIMFETERL €, MAFOTRBTOHBERBI LB, hEDUND, 2355 KAFED A fd—
FOFTHBC TR END T LTI, HREERI B icdicicE o g £ TREIh o E
BBZENTEL D, ¥ TR TCHREIShFOMD D% IL~TY, Baetis sp. (1) < Baetiella sp.
(72 2Ry ey B D5 —HoRMkRE, ®WEOUBEIIUL Td,

M oRERORE, b  ABECAEBEMLLCRR (& xE, BIE NHET5 Mystrophora
Y= LEr SRR Goeras = v Fa v L ErFRERE) YR DDBDHIES S, LnLiehi b RLOW X
D, A ELETROREDRERIIO2ODTLRPDOWTRAEMBEINT L Lidle & AhH T ENT
xX5,

KB DS, FOMEOBBEYRINE, HEKE L 5700 DO LR T4 2 LA TE
%o FTiobb, b EMIENE L e BEOM RERE T TH D, RO ITEL, D
A DT AR D LE O RIS b 5 Toe FRD ZAHA~OKOWMELLREFTH D, Wb &<
BRI T D EMEIRD, ORI SAT, KIS LS THRGOBEITHL Th, {iHKRE
FEED BT F R Bt 2, SEEEYRD230ER B EDTED, 1D DRI ORISR,
FEECREROS RIF LA FEERCKBMCLEHF I RECEBTIA1LI0EE2 5, LU
s, cHLORRICE o THBEE WS HEIMEFONELETIRI 2 &85 b h, TN,
Stenopsyche griseipennis (v 75 h v F €4 3) Shofg (M, 1968) & 4% %,

7eds, Fio 2 & < Baetis sp. (1) 1LKBEANORRGERM A /RL 7o SHRATEEINC D EHFNEL
REEZD,

2. KBMOMIERFHESE

RO L, chboi)l[Til 2 EATOKEN L W BERI0 mg, Wik 2g $OKEIELARE S
e GE6%E), RS —EKBANE DT, T 2IMET5RAOKBEIIBML G, oo
FR—EIINENE & A EBTH ico H DRI —BICKAE R U DI, 2 LKL MTFL
W B OTEITIE, B (1956) 2MET A T E COBABEETHS 5 EEL DN D, BICAIIPK
T s tom y 70y« A= SHRBIE X ABRPAORETE, WThOBE L KAERDAFETH - 1o,
FRP 2o OREE T, NIBOKENY ERHO GEREKICHYEL, KELROB L IO &l -
TWAHERBZ ENTED, FELURE, EE/L/) WMG$mﬁff4wv%&ﬁ%kE@Wﬂ%MmLt
2 (A - 5 H, 1970), chbDRDEBBKBNOFRERC LS ECANANEVEELD,

CDEH, KBHPHEKCELML 3 B2 EMbRT, 2 ZAMKKO KAERBOEREYS L L TLEY -
TWBDTIRIENE I N EE LD,

KEFREKERRBE

1. FERFARROKERREE

Zhe O 3P OREAKEBEE L LT, B0 LM & MO B I i AT 2808, ML
W AT 2 U AR S ok, BRI AT 508 UK, & X OISl
WAT AL RABBOPTAN ST bI b, & TIEL, ThbodbRI E, Bkl At 5 Kk RIETE
Lo by, B, WK, BEROBARNACESED 520 hrb b i LN L TRINE 75,

i) SRFAHE (FEE) St 2; MENZHE St. 2)
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FRlo 2 it 7 ¢ v ER GO BEOERPAMAL, KEBEEHY, KECIZEROEA RO
LS abhic, BIOXHmKEIRRIE, O PO St 3 TIIRENAL T,

Filb i { i BECO BB A 25 & G5 4D, &0 St 2 12l REER RERL b,
WO LI KR ERSR D FO D St 1 & X HTwh, chik, R0 RaEEES Bl
WROMHE 5T ER TN E WL L D, SR, o St 238K, REER, BE
B, RO ENEREDDR D,

i) WBFREEHAKA S CMBENZHREIEN St.

Fil D L 852 % < DN RS2 B v, chbOHKIRC & 2 & KHIICHAL TV %,
FILHEME A 7 E R B LRI E OB IS A RIS & b A x CE s T a A, BarkiTso iz
Wl DTHA 5, M OJINIBEE D, WK & ZE LB TELR T, B DJllDRET,
HH L DR T T St 5 LB 02380, MIKOABEOKBEIIT Y L P AR CHERL T,

St. 4 DKBHORLBEEY LD E (B6 4L, BROMAVEE T, Baetis JED 2 EARERD 80%1)
L& i Tuvh, i, RENS bR 3EFMO P vy s G, 1964) e Abhnagibiil gh
Do MBI R LR ER TR L TR0, WHEAMCOLBE 2L W ENIhdbh b, Eicbllas
5, Baetis 8D 2 fit Potamanthus kamonis (¥ 1w h v hyew) ok (HBH, 1964) L Edbic, =D
I 5 7 R B L D I IRt 2 5 DI E A D T ENTE L 5,

iii) KEIBHKFAAHS (BB St. 7—9)

FLS oKL St.7 O EBICHAT %, & OBEKZEUK2 DT, FodicKERein 1 ek, Kigdb
B, RERSHZ L O T Fem o Cu” g ¥ h, BEiNE 10,000~11,000 m®/day TH 2 (fiHEs», 1967),
B3 AU AL K A B AR Y, KA R S, B AR ICE e o (A1),

O 3T EE, KENE b, RSO, REGHE, RERESVWBULL <AL
MEENRLLL S (St 8—TIHE ; St 9—Kia) &, ACHEFEICH s Procambarus carkii (7 # Y
HAY =) BEO KRR EHTGE (5, 64, KAELBOLERCRHECRETH S LiL BIAT,
IGEOWB U DL X0 bt d, foks, St 7 BT HBEED RRAHROMEE (1) 2208004
BRI L e A, AR UK DA FicH B 7o, o R DI M3 Rk~
TKEWMELZ LRSI ELLR D, BB, RERBO RN DX S FEEERDO D THS 5,

iv) LRABBEAFAHE (EBIIZFESI St 10)

oK St 10 O LBICHEAT B, T D, A ST A YRR AW A D, BRI
R (P& L), AR HCRL IR L Tz,

TS LK OB A 2% E GBS, 64), MEROMAMNEEET, 1 T Oligochaeta (#{
TED, KBHTHBRAK= CO—BrkDROBMIC R B Tw5, WnckRABRENEL VW25,

DL 5 I ATEE RIC X A WOME Y, TOHEE AR GERL, 1964) X - TUREh3Z &
W&, 1 Oligochaeta oy K= O —fN E DR E IFET 5055 2 EN BN TRVLD
T, HELRRWEHTH S, UL AeH D, SRR OT B CIKIIEBD 25 ) YD e = =23 K0R
BLAMAL O o &0, s v, A 4hv7, w7, Tea, S3x7FI3pEREPLLRII &
mEND, BB a— [ KEFUE O KB TRIch B o EH 2 D,

2. WRABOKEKEXS

i) BERERas0HZE

D 7 v, R A RLE O fIREACTET B 7 v Y EER, BBAEOR RO EEY
Mat: B4 ©, TR0 B O KSR G b, TCHEMABILEEC L b i b EL B B0, JRFE 50—65
%, KHF4—62%7T, o XFEAEMETHD (TEIAETAER, 1969), ok, HALRTIIGI
DM GEINEA) 1K R21.2°C, pH 1 8.0, BAUZEHEIEL 3,600 pT /em TH -1,
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BIETHEML AT L, ~BRIIKAFET s onTkERROHBEERCEER, BEAFEIL,
BEELIET D, PTLERIBEEL -2 L WGL, BHEO AYENIFELL CREAEShTY
b, X T TIRERMES S Lic, WHRKBEOKEL FRo 4 BERICESL oo

20%EL)L - KEFZEA (EE—RITED
11—-19%8 n B (RREE)

6 —10%% n o C (s D EE)
5T n D (ZDTHE)

DX 5 BRI b &P KBEBRORS, e (1961) AgILEEKIC L 2BE OB ECHAALT
Whe HIREENA LY~ 2y P I D LEARMRIRGF Y b B GEEE, 1962) THRE
EE®D 50x100 cm? O#FEEREL LEREY b L, KERROBEN 1260 EoB& L KB EN
o, 4—1EOREYCRBEOL LM, 0—3HOPRELELLTHEOHLMALL T\ D,
Fio, BEEKCILBEROSECI{AVHbRS Beck-Tsuda ¥ (BM, 1964) &, ZoXHkcl@HL
FEE L ORIGER LY B\ TWb, LA s, KERROHBERIRTCBREELSDO L 2 5 THREL
L Th, REEREOMERC LY (BX, 1968), IHHEMOBEAEO 2R X (HY, 1967) 2igh
T35, thdz, #H5 (1961) LITRERASLITENRLL ZOFEOHRECROEEL S TUIDSH T

Table 8. Assessment of water pollution by the number of species in aquatic

insect community ; A—clean~almost clean, B—slightly polluted, C—fairly
polluted, D—heavily polluted.

Number of species Assessment of
Station
Stony bed Submerged bamboo water pollution
St. 1 25 32 A
“ " 2 28 — A
2 v 3 24 — A
a v 4 16 — B
£ v 5 27 2% A
> ” 6 21 — A
” 7 — 15 B
" 1 21 — A
g no 2 18 — B
~ ” 3 21 18 A
é v 4 — . 7 C
g n 5 8 14 B
" 6 — 14 B
” 1 15 — B
” 2 13 10 B
" 3 29 — A
§ w4 16 — B
~ n B 18 — B
'é‘ ” 6 18 12 B
E) ” 7 11 4 D
1" 8 4 5 D
" 9 3 2 D
n 10 6 7 C
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LT, CORELRERABOFE T IRAEEOREDOAREDCHAERR X A\WVT, LEOHEELE
BT, ko hbo 3 oEe, ARED S WILKENEERBIRTS BRI ISP ol T,
D200 THBOHBERN S CEREL TWAHAL S o7 (85, 658, MLoX 5k Bhixrd,
CCTHABRMLD L EDBREREL GBECEA LRFLH S,

i) MFRABOKEFER

FROKELRMECHTIIDD L, B8HFENDB, D>, MMEND St. 3.5 LHEM@IO St. 2.7
O 4L, GRIE L KEBN OB ST 2 KBRS —&KL 2\, MEIID St 3 L3ERJIIO St 211
EOKECAREDCHEZAL CHELX TR o1t iMoo St 513, HEIIOEKDEET FKO
B v FDELIEBL Tt G, AREEOBERL KBVOEI ) bt hPlenDidz DX 57k
BHIZ L2 b0T, KEEKIKBNOBENEETIREDCLOTHA > EE 2, HERIIKRIOMEY
BEL o FREEIO St 7 OBEL, AREOREDOL LS BN TFL I EEEEOLOTHS
5 3% (FE), KXBEWOEEZEAL CHEZTL -

PSR & e BKBROBRRREZEE TS & Tils it b,

)l B LEFEo St 1 a5 St 5 O & FHTER)IIEKERE A, TOFHEO St 7 LHER
BN EEL CKBEBEBERB L ENTE LD, St 7 RHEA/CITBEYKD 2 b i - T
L0 EEbhE, Bb < FTORENRELRIEDOTHS 5, BEINIKRL THH P& v2 X5,

ANE : #JH o St 1—3 ORENIKHEMERA, oM AWT BN KERE B, ST
CAWRT AT VBB CRERKEC, RIIEHED St 5—6 ORIIKENRCRKEL COKER
WBLABLZENTEL S, W ELEENOHELELR L IUBFIFREREHKORAC L2 Z LXBLLTSH
5, ¥ St. 5—6 ORMICITEBEHK LNV HAL ThB 3T ThS, HENIOKEDHED RN,
S OEEL Mo TWBE LD EEY,

@) ) o EFESCEAT 5 EWINIKERR A, #)llo St. 1—6 ORIZLCEH L COKEREB,
ZOFED St. 79 OREIT T TEEL Tk pREMED, X% 0L RAESPEKTEAL ORISR
EKBHHEC ELBIENTEL S, St 7—9 O EEANDOHEIMRELSE LUIRLAES O SkOHMA
REDZERELLTHD, ok, ZOJORI EFRETE2 G, IR BAERD, ARIEAEL
Tute (HiED. &I St 1—6 OROEEHR IO L 5 mBERS IO RERKOWAD BRTEE,1S5
mEEL L, FBBINTREZNLIMEN XD E, BUTHEEF CBLILLEVE XD,

DEDZ <, KBHOGEREML S Eick b, AREOL AbhnEE St 7, MBIl St. 4-6
D5 EBEMIKOKBEHELFL )2 N TER, 20X RARIBL LXLDTOZETHY, &
B K R E R DO— 2 NZ 5 5O TRAEIB I EEL D,

E #

10684E5K, WO HuE A EET 5%, MEIIE X OB O& 523184 EA T, AREOELIIED
KBHORERBEEYREL, TLOMRE LT,

1. #“E)| X oHa 50 o B i & Mo WIS O B, /M X D IRFT 40 D Bk & b D S FHEE)Y 3
&, BRI L DRI 34O Bk O ETHEY S AR S ni, FERRED R\ Baetis sp.
(1) # Ecdyonurus sp. EA fc ¥ 3mbh, /AMENITiL Oligoneuriella rhenana HFHEIN, 3
RO BB B BRSO S LIk L AR, T\ Thoiil s Isonychia japonica, Baetis sp. (1), (2)
DY 5 EBEHKEO N ey MBS T BEALYTRL, EENO Py I OERBRERELD TED -,

2. BRLE ABHOMICIT B RERROTABEREOAEL TN, ALORRS—RWBLBL <
BB oD 2oDTRIBOGTRE LT LA SERL Tk W2 ERBEL M T 5Tz, ARG LA EBHD



36 woAk OWFoW o 2U&1% (197D

ZhD 3PN ORFEBTIL, NE—HCALR B KBNS EHBO MRS, KR b i/l
DIFEI DT ND LR IDBPNNDB L ENTER,

3. PMRINSZHEEN —H o ILBFIERSS, BB RHEOKETE, L ORMNYHERIOL fRH
BOBPRDWMAN ST, KELROBEOBA L S CHEEC, BLIROMKLIERCH ., Baetis
sp- (1), (2 XESBEYEIC X 2 HEECHRPCi 2 5 2 EREv2 2,

4. (BEEKBIOERBEOHERN Y b L, NRKBEZA—DO 4 KEBRCIZNL foo KiZHOR
Fhe b &3 CWENIKOKEHE L, SEESFIIREREED -21mx 5 5 8% 30 72,

51 B X #k

AP B(R - BUR M- KRBT ARTF 1965 @ BNt BB, BEIKEMOKERY, 8, T3
LBy LSRR R, 5—26,

TERBHEMAER 1969 : W) IDKEMN —FTEREBN KD\ T——fp 1268,

HEAL #1961 = GLILFER DB /35 WERED T Lo, kA, 75, 18—25,

TG HE - BT - A R - GBI 1967 @ REBII 0K EF A L O TR KO Ml s LiE T
DWW, TREENEKEABSARRBLEH G, 95, 122135,

fFRo0Y 1968 : KAEREROFERBHE BT B R/DMAK, SREKAEYFER, 14, 13—15,

Mg G 1966 @ iR AR BRI i) B k4 Lo A B IBETE . R KRS, 15 (2), 123—147,

s 1967 : RO B G DR X 2N 0RA: B ARG ORK 04 bic o T, RAKFHR, 17 (1),
1—6,

——— 1968 : BEAMOFIKKRICEIT AT FH AT FELF T (Stenopsyghe griseipennis McLachlan)

SR OEERE O4FITOWT, RAKPHER, 18 (2), 7179,

— - WHEA 1970 ¢ FERPNINIOHEE OB RGB—a 2, M, R, S
DTy TREEMEHAER, 135,

AT 1956 @ )| D RIBIKEI R & EEEREE, BABSREE 6 (2), 76—79,

——— 1959 JIlo EA BB OBAT R O < B AN, R RO REconT, BEME, 20 (2),
86—92,

——— W 1962 : KRR ARE, JupEfy, 1269,

1964 : V5K, b, 1258,
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44 Plate

1. Typical topographic
feature of the upper
stream (St. 5 in Isumi
River).

2. Typical topographic
feature of the mid-
stream (St. 7 in Isumi
River).

3. Lower portion of the

midstream (St. 6 in
Obitsu River).




Plate 45

4. Partially submerged
bamboos.

The sieve used for
the collection of aquatic
insects (wire screen of
0.5mm meshes with
wooden frame of 70X
40x 20 cm).

6. Baetis sp. (1) (body
length—6. 5 mm).





