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Some of physical and chemical vatues, such as BOD and COD etc,, and the number of coliforms
have been used as the pollution indicators. These indicators provide the information of water
quality at a certain moment, but do not show the average quality for a relativeiy long period.
Therefore, it is necessary to have the biological indicator system on the basis of correlation of
bacteria, algae, non-biting midges, benthos and fishes.

From 1584 to 1987, the distribution, frequency and ecology of the above-mentioned organ-
isms were observed at 6 to 9 stations in the Oyabe-river, 6 in the Jinzu-river, 15 in the Matsu- and
Itachi-river system {aforementioned in Toyama-ken), 8 in Lakes Fuji-goko {Yamanashi-ken), 8 in
the Kiso-river (Gifu- and Aichi-ken), and 7 in the Muko-river (Hyogo-ken).

Comparative studies on the 3 species of bacteria led us to a conclusion that the number of
Clostridium perfringens is a better poliution indicator than those of coliforms and enterococci.
Because C, perfringens can not grow in the sludge whereas coliforms and enterococci can grow.
Some of coliforms are aquatic, but all of C. perfringens are sourced from human and animal's
intestine. No difference of the number of C. perfringens was observed between in the clear and
turbid water. In conirast, the numbers of coliforms and enterococci in turbid water were
definitely greater than those in clear water. In addition, some of C. perfringens were resisiant to
chlorination, because most of them survived in the spore form in polluted water. Finally, C.
perfringens is a more suitable indicator for polluted water without undergoing any artificial
treatments such as chlorination and mixing, whereas coliforms is a proper indicator for assessing
an effect of chlorination.

On the other hand, adult chironomids emerging from the bottom sample were examined to
correctly identify the species. It was proved that 16 chironomid species can be the indicators for
3 different grades of water pollution. The expression of pollution degree by an index P (P==m+
n+q, m: the number of C. perfringens in 100 mi of water by 1og,. 7 the number of coliforms by
log,q g the pollution grade indicated by detected chironomid species showed in Table 1} have
been done for all researching waters for 4 years.

The numerical expression of pollution degree was not successful on the basis of the algae,
benthos and fishes. Also we could not find any means for decontamination of the polluted water.
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Polypedilum japonicum

fifi 16 Biz @Rl L 72,

4) MR & UL

81 ERBIANERERN, B - wieblil, 3
B ELRMERS I TR LR, K
e BEETICBUENSH B o EED oA, K
EisEoME R 2 bOREH LB,

5) Bk

BRI ETNITRELI-OAT, TOHE
B ook s BEOIC S AR SH B T L
WIS 1A, TRTOBBEREED, T<TOE
HT{T»1coTREVWE, —D2OfEO#BKE
DEMEZHSICEE - 12,

6) BR{LARITEER

BOD, NHs-N, NO,-N, NO;-N, #& U POP 12
FBEMTOMNE, =2 Y HEINHECEIK, FHlL
Fo SRR & K IR AERL B 0
BE L 8 WIEAA—2 It > W T HEET AT
DG 5,

7) #E & EEIL

NS AT 5 LI LR EUE ST D
FRELLTHRAPTTEBEBZRE S, T
1, TOHETOERMELRTOLTHD, LM%
HIHEfE & ORI AT H B, L LB
RTERTEL, v KEEEELU



IGEREE OB, =20 Hh, B Edds LT,
KB D IR OIE R 23 e,

C & 3 BMETR Y = v v - S
BV THho 2 ML v gh, BEESOREE
Fid, MAL I XBBROBPEEFT TRV &
P56, BOHIBEHEMNEVLE VNS 5, KIBEIREL
BHRIctRd b0 bEEh, FLIERES
EbBERNGc L RS, BROMEES
FRE0, Uieh- THIEEIEE 4 3184, &
FERMETHE T LA BiIc k- TE F O
RUSIC K B7FHEER L, b blskosTion
KGR L > CHEONBEEFRT A T &
YELnwEELI RS,

HEWEE D— ADFE S|, KEIE X
ORI O, KB ES» T4 0H 157 1
DAY HERELTVEY, 0358100
&L, 16 HniEHMlia2 RO L, chiucd -
= 2 4 A ORI & 3K OTE B A ML 5
F

F TTH 3 ERFICE A sl E & D 3~4 4F
BlsE Uil diEcswTHli. vz
v B 107 CKISHEEE 107, 2 2 ) h osEfio
WEICLD 1, 2 3 () THET LBEHEEHE P=m
+n-tg £ 5, LUTFEHANOLFEETHO P %
T e CFEZRITRL, SHREEEEIE), /MR
SNITE 1.9--87 &GS, FHEl] (Tho
AR T Tid 5.3—+6.8 & E HI{Le T,
M-z BT 86—102 &b &b EiERS
NI TH B EERLTV B, BILERNA) O
HIEE L TEINLARENTR 2464, )|
T 5491 &HFROMTTHL SNt BT

(PR 2R <) TIRRSTEE LA 2.4, HO%
REASTTHONT O B 4.4, (L 4.6, A
6.1 E ADEIEOREEHIE TTNE T &MEHL
6T,

SROEEIEE

COEHEPMEAEOS BV THEL
2BDEPVERETHY, BRI, EHEEL 4
~6 Ol THRFEL 2, TaAFHRKETSH
BNAYRAFT 4 Y RELRBELTELAR (1 F
FYTY THHOVI BHEDBERII L0,

L Lasss, JOuss oS 2 s
AFMREAELL, SOREBRTATETH DN,
TTECE IR E 3 2o i S HIC EE B A B
LI BisEL, g2y 70EORETEOT

2L RS 0B UAETH B,
REBX

1) DB, il Pkt ok B & stk
SRR AT (1), HEERESHREMRETRE L,
11, 395-405 (1984).

2) JNIEfiE—, {th: ErkEsokieEE & YR
AR B8 (2), R FERSSIREI AR S,
12, 272-282 (1985).

3) IR, LR oy 2 - DES
AEHEEE,  WRIRSEITITHESE,  B283 R20,
115-127 (1888).

4) Kawai, K., Yamagishi, T. and Konishi, K.: In-
dicativeness of water quality of chironomid
larvae in inland waters (BE7kSEHERRIC &R
iE).

5) AMRIER, Liggh, Dl vy o
AETHARE I BT B R (BAIEE R TE).

8) /NEfE— iEssl, AR, AR o
Ty AEHRUABEROKE 22 ) f0HD
ST & ZARDIEREDIEHAL (F&E#eTh
1RFIE).



