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Self-purification, which is defined as decrease of amount or concentration of organic sub-
stances with flowing of water, is one of the most important function of the river. Self-purification
capacity and factors affecting it were studied at small rivers.

Self-purification capacity was estimated by casting experiments of sucrose. At the upper
reach of Minami-Asakawa River, almost all of the sucrose cast to the water were recovered at the
down-stream. Apparent self-purification capacity was considered to be very small at the upper
reach of the river.



Self-purification capacity was also estimated by budgets of organic substances at Minami-
Asakawa River. Large self-purification coefficients were obtained when amount of attached
micro-organisms was large. And therefore it is considered that attached micro-organisms play an
important role for self-purification of river water.

It the reaches of the Tsuchiura irrigation canal without inflows and outflows, the flow-down
rate of pollutant lpading became clear from the observations throughout one day at the upper
stream point and the lower stream point. The self-purification capacity composed of k&, (decom-
position} and k; (sedimentation) for a day was calculated and compared with the values of other
rivers.

The effect of periphyton community on the decomposition and production of dissolved
organic material in stream water was studied. Periphyton on gravelsiones and stream water were
collected from two small streams, the Daisaku River and the Gogyou River. The Daisaku River is
located in the piedmont area of Mi. Tsukuba, and nutrient and organic material concentrations
were very low. The study site of the Gogyou River was located in the lower part of Mooka City,
and concentrations of nutrient and organic material were higher than the Paisaku River.

The study was carried out using the transparent box with 145 liter which devised for
determination of photosynthetic activity of periphyton community in streams. Periphyton on
gravelstones and stream water were put in the transparent box and incubated under dark and
light conditions, The activities of periphyton community on the removal and/or excretion of
organic material were measured by the difference of water qualities between before and after
incubations.

After incubaticn, BOD concentration in the Daisaku River increased both in dark and light
conditions, especially in light condition, In the Gogyou River BOD concentration was decreased,
but DOC concentration was increased both dark and light incubation conditions. DOC concentra-
tions in the Daisaku River alsc increased after the both incubation conditions. High molecular
weight material (above 1% 10% of dissolved organic material was frequently increased after dark
incubation, and low molecular weight material (below 2X10% was increased after the light
incubation.

It was concluded from the results that self-purification activity in non-polluted streams was
generally very low, then we could not expect so much that activity for the improvement of water
quality.

The role of zoobenthos in the nutrient cycling was studied in eutrophic small streams,
Daisakuzawa, Terayamazawa, and Kawamatagawa, the tributaries of Koise River. Dominant
zoobenthas were chironomids (Cricetopus bicinctus, Rheocricotopus sp., Chironomus samoensis, and
C. voshimatsut), mayflis (Baetis sahoensis and B. thermicus) and caddisfiies (Cheumatopsyche brevi-
lineata and Hydropsyche sp.). Both Cricotopus and Rheocricotopus were small and their generation
time was ca. 3 weeks during the summer. They recolonized quickly and increased in density soon
after the end of the rainy season of mid June-early July. Remineralization of organic matter by
chironomid respiration was estimated as 2.6-6.8 g dry weight m™* during the suumer 4 months.
Emerging chironomids removed 0.7-1.8 g dry weight of organic matter m™2 or 0.4~0.9 g carbon
m™? during the same period. Mayflies and caddisflies alsc contributed to the organic matter
removal from the stream ecosystem.

Recovery processes of attached algae and zoobenthos after a heavy rain and an areal spraying
of a insecticide fenitrothion were studied. Heavy rain washed out the benthic community of the
stream. Subsequent areal spraying caused the delay in recolonization of chironomids, which
resulted in high rate of increase in attached algal biomass, i.e. 0.7 d™". The rate was low where
chironomid density was high.

Studies were conducied in artificial streams to characterize concentrations and particle size
composition of particulate organic matter (POM) and to clarify contributions of zoobenthos on
POM dynamics. A linear relationship between biomass of chironomids and concenirations of
POM was significant at 95% level in the summer of 1985. Particle size composition of POM was
also affected by zoobenthos. Faeces produced by snails (Physa) were mainly composed of larger
POM (193-493 gm), while those by mayflies {Baetis) were smaller POM (20-58 ).

Field surveys were also conducted in a mountain stream before and alter forest spraying with



MEP. Density of zoobenthos decreased, while there was no significant change in concentration
and particle size composition of POM.

Activities of methanogenesis, sulfate reduction and denitrification were surveyed for sedi-
ments of three sites along the water course in the lower part of Tama River. Methanogenic
activity was the highest at upper freshwater region {(5t. 1) and lowest at the lower site (St. 8} where
the sulfate concentration in river water was always high. At the intermediate site {St. 2) where the
sulfate concentration fluctuated greatly, the methanogenic activity Auctuated greatly. The
sulfate reduction activity was the highest at 5t. 3 in summer, and at St. 2 in winter. Denitrification
activity was the highest at St. 2 in summer and at 5t. 1 in winter. The relative importances of
methanogenesis, sulfate reduction and denitrification were estimated on basis of CO, production
by each anaerobic metabolism. In summer methanogenesis was dominant process at St 1,
denitrification at 5t. 2 and sulfate reduction at St. 3,
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Stream Date PO.,-E T—PMl ’I‘II\[l BOIEl DO(_Jl 35 dry_wt. Hetero-Bac
{mgi{™h) (mg ™" (mg ™Y (mg ™Y (mg!l™h (mg!™ (MPN m{™)
R. Daisaku 14 Aug. 0.013 0.035 1.659 Q.76 0.73 3.33 2.3x10°
R. Daisaku 1 Sep. 0.013 0.031 1.433 0.70 0.83 0.58 3.3x10°
R. Gogyou 10 Sep. 0.349 0.515 3.089 3.32 1.20 6.58 1.7 %108
5. WEEOFEMIER
Dry wt. C wt. N wt. Chl-a Hetero-Bac
Stream Date (@ m3 {zm3 (mgm™2 (mg m~% (MPN cm ™3
R. Daisaku 14 Aug. 24.0 2.71 455 35.8 7.6x10°
R. Daisaku 1 Sep. 194 2.05 359 21.3 4.65x10°
R. Gogyou 10 Sep. 11.3 1.62 259 41.6 1.0x 10°
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Station Stream name Width {m) Maximum Description of.the stream I_Jed
depth (m) (% coverage in parenthesis}
St. 3 Daisakuzawa 2.2 0.2 cobbles (85%)+coarse sand (15%)
St 4 Kawamatagawa 5.6 0.3 cobbles (30%4)+coarse sand (70%)
St. 5 Terayamazawa 3.0 0.3 cobbles (3096)-+coarse sand (70%6)
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REBFARRU TS » £z, & FEBEBGR
&2 2 ) AEAFHOEESS 5 ht, BEEBE
o, 22U AEOEERM S BEC e — s 4
AL, BEOTHE « BINC & 0 2 2 Y A sE
Hlicboi#Eions, 22y 5, 2EED
UL & T i 12 fRET O B EE (10,000~15,000
m™) ETEHEL 2 (B6), St.3 5 b s
SHEOEEEEELIA Y #RBEM L, G ja
ponica DEFZIXIFEAEBH SNEM -7z,

SN DA RERRE &, BRIt s AT
SORHIAEITE 5, K81z, St.3~5 ¢
NI OWEIE %R T, B (6 A 14 B~
7H 10 H) i S8, POC, TP D Wh b RN T
U 7288, ChidgEaRsl (Eicsk@) o oR
AL BbDTHL S (H5), BREMEILIZ Ch
SEKPASHEELTWAE, P07 1 baldb
THORHI ML, NEBLEEOF W & 4R
LTWz,

FOW, MIPFMEN I AERELTRD 2z
U A OuEEEE, KGRI, BEAL BEEEo
SIS TIRY . MERTHAOSRIER 10 s,
BFEIL R oML S v, 22 0 h 4D 4 H
HOHEENR{LAE (28D 3, Sts. 3, 4,5 TZFH¥

-2

Chl.a in aufwuchs {mg m™2)
Density (Larvas m™=)

(3 W 2Rdnid) A3isusg

6. 2R YAIREEBLONE s oo 7 4 vallt (BERDIS) OB, S L v vERT,



ﬁs.&3~5T@ﬁﬂﬁmﬁ?wlwsﬁEM@meﬁ_ﬁmmxmﬁmémmﬁ%ﬁt

Period Total
ltems 9 May-14 Jun. 14 Jun~10 Jul. 10 Jul-4 Sep. 9 May—4 Sep.
(36 d) (26 d) (56 4} (118d)
Suspended solids 14 21.1 —34.0 —-115
Particulate carbon -0.0 1.1 - 1.0 0.2
Chl a in water 0.001 (.024 0.005 0.008
Total phosphorus 0.074 0410 —0.075 0.077
F0. 1985 EOMTINM, VRS, MRMEHO 302 R Y AL
Period Total
Species o May-14 Jun. 14 Jun-10 Jul. 10 Jul-4 Sep. 9 May—4 Sep.
(36 d) (26 ¢} (66 d) (118 d)
5t 3
Cricotopus' + Rheocricofopus 240 30 650 920
Chironomus® 20 0 50 70
St 4
Cricotopus + Rheocricolopus 890 10 1670 2570
Chironomus 40 0 0 40
St.5
Cricotopus -+ Rheocricotopus 1240 20 1070 2330
Chironomus 160 50 20 230

! Cricotopus bicinctus
2 Chironomus samoensis + Chironomus yoshimalsui

h, 1.0gm™ 26gm™ 26gm™ &LHEEEN
too LAY HOHAROERILEHOT THS
OT, PrEcEd 52 &, St.3,4,6 TENEN
0.7gm ™3 18gm ™3 18gm ™% &7 5, o
Buetis sahoensis, B. thermicus, Cheumatopsyche
breviltineata 75 & OFPULIT & D FEHIMEREE N
T3,

LR T OB IcBE S A Ml S T 5 &,
et Eids Y 7 Aftkoa 2 ) 4 OFERR
TULE ARSI FER L 0.2~0.5 OIS D,
HEEERME L A & CoiED L 0.2 18T
tzo ShthofpogEfER IR Y AT 001~
0gm™ (18f), FEH¥ 5T 00l~i6gm™
(224, A4 oo T 002~5gm™ @54 T
& -te LEd-ToE TOMELSE, A
yyoFkic & akdsE, ERI 0.002~6 g
m~ ofifllicd b, JhEET 3 LARWRTOD
IHERIEmVEEL B, F, FRERE/EMLRELL

IR T 13T 0431019 (124D TH -7,
—% O EERO 75% MHIERI & LTS
2, TN TR, B0z ok 2ERK
MO LRI 26~68 g BE m™® LHEFESH
126

1986 4F 8 Hic&lilic X 2K H 0, ZEHII
FGIE T IR AT iR s s, £ O
%o OHETREH] (722 boFd V) O
HAahifTi b, DduiARikic St.4 T2 A
y pEEOEEIRE, 1,000m™? 25 10,000
m~2 N L 7z. St.3 Tl St 4 L p EEIEILE
¢, 500m™% »5 2,000m™* FToilcd &
o, BB/ v 7 NaelRIESL3T
E<¢ 90mgChlam™ &1L o7chs, St.4 T 40
mgChlam™2ic& &% -7 F12 5.3 TRAHE
TS L 0.7 47 LIEFRED - 12,
St.4 TR 0347 Thoto 2RV HOHFEDE
Wiz & BIEAT 02RO RIS L FABE



Chironomids

850618

58-94

POM (mg m®)
8

94-193

BT7. 22 45 EELTVA L &0 POM o+

A XHEE.
~ 200 - -
T TOTAL  40- o7 -
o
E
o
g i00
=
o .
o o LBy -1 [l I )
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BI 8. ERAEMMOTER & POM O RLHEE & @
B94E,

BMOEELLLLAbOEEL LNE,

FERIC & B HIZK DR « BREHI7s & DREELA
SN B BN T, ARk -
L, WHARTCHREMET T 2/NUD R Y Ah
HREROYEIERICEE ARSI AR LTV D
EWH ST s (BRI, &8 B, S,

4. ATKiEER W EERIC L 5| kE

DB LREDET

T OB LREC AT E D L S g oD
BEEMR L TV A58 ATKEE BTN,
JEATIAE LT W ARl O—o & LT, (5
WA T 21EAMH 5, Eilc ko LTy
DIFEEE ANAINCHIE L, (SRS 2528
T, F o, EAERMSE L LTl 3
POM DRI E 20+ 4 K & ORISR &t
L.

ANTIKEBIZE & 80 m, 1§ 25 em, AAC 2% T
B 2281 sec™! ThHY, KRICEIMOADR

Physa & Baetis

860823

POM (mg m2h')

E9. ahroosltva e 4B ST
Wi & EDPOM O+ 4 HIRE,

Yz DRV E A,

ATKEEE, 94pm & B8um DA o & - OFF
TTERMY D, LD SO POM D A bR
PRiCEB L3l COMEMS 20-30m F
WIZBDTH A F »EFNT 10-30 L3Rk L 12,
ChookicE T b POM @4 4 X4 4557
W, FIRT741N—T 4 N§F—TEHFR, E
ZMEL feo

WA XG4 I EE A f 493-193-94 58
4020 pm IEED A » a2 2 FH L 7,

O ATKBicBWT, 220 ha4B 53 305
O POM ik 0.l mg ! ' HiiBETH -, i
O POM DR & A EHELEMOETS - 12,

#F POM @ + 4 R i, Paratrichocladius
rufiventris O 4 @OMEL L TW o & H 2, 58~
9dpm OHFEBELEDL > 7,

7, AL/KBEORERIEY 72 b O T POM
DHRRHE (@mZh™y i & b L2,

[POM LERGHEE] = [POM #] x [HH] -+ [k

TR, EEMORER ST POM 04
AGHEE & DREIC A ERBGRAEY o (K8).
EETE 1 RIS 0 KE O 5% © POM %
kg abolEiohi, Chd l AN-bic
B 5 &, EEIMIEEICEEE LV POM
EHERT 5L 50T, EEHOERDK
E EAHEEE R,

@ ALKBrHBnT, 2445 0Y (Baetis
sahoensis) BLPY A<+ 44 (Physa sp.) 2E



59 A050 POM @+ 4 Z#lakid, 20-40um B
& F 40-58 um OHAEASE L, KT 94-193
pm ONWEHEhat (F9, TIT, CHOZHE
DIEETMOFAETRE L4 QWL THB L,
T h Aoy TiE 20-40 um, RWT 40-58 um @
NWHE L, b h 2 F A4 Tid 193-493 pm KW
T 04-193 pm OATHE -k (310), i
94pm Pl Lo POM B Eic+ 4 < 5 4 1 i
20-58 um @ POM Xk a5 o oiiETH 2
EEZ LN,
1eap--
FAECES
88k

48 r

POM (%)

493-

EXUYIAE
a A

Physa Baetlis

B0, adrasblUdawrdM oo
ZHIEE,

® FLBLNE VT, REV BRI
Db EF RO EEIoZ{L: POMEL %
Pty AL F A VEEER TRELSHAEGH L
tzo L L 40um Bl 1o POM &% <, 0.7-0.8
mgl™' HIBTEELTHEY, Fiv4 I
SEHIULIZEY SN » 1o, HHORAIID
POM $iild, EAETMILIA OERMSKE CHEL
T EEgEs i Bk, &2, F17, T)iDe

5. AT EIEHETEY B T 2F DR

KRS AR

Ao T I O R PR ORESIC &
AR O - b WIE, EEWE TR L P
+ ¢, MR EERSERL TV, ThokE
B SR oFEMESRICE A, Ak
DEFHRRAEET 271, BRHEFFSEE
L, GEmSEC IRENBENERLE S LE
ABNE, BEEEEE L ORREREE, BT
A 4 HER (MP), W4 A > (SI) OEE 5k
I EGS T (SR) TH D, mFOMHEELIEH I
DWW RIAEERLMRS I EN T 5,
AT HIs T @& m)akedi o ST I #ic &
Bk e & o AICA 5 _EFRC A b Tk
2L, 1o, HUEUC & - TR0 BT
T B, ORI RSB ARENRBTEEDOX

3 3 5
L ~ e
T T T

¢ 2 segtepgEmrt (pmol-g™-h')

S
®
T

St-1(0~2Zem}

St-2{2~4em)

St-3 (12~14em)

1984

1985 1986

1l St.1 (0-2cm &), St.2 (2-4cm ), St-3 (12-14 cm f&) @ 30°C 34 # & v ApkiEYE D FEHTAAL.
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St-1(0-2cm)

51-3{12-14em)

0%

R SR T S N
4 B B 10

12 3

1985

1986

B2 St.1 (0-2emB), St.2 (2-4cmif), St 3 (12~14 cm ) OKEFERE A & S aliFiE O ZEHZE(L,

0, BEENTHIE 3 WRic 547 BEERER O » 7 v ERGEE L BHREER O,

WA X5 R kiR SR TOC A &~
St 1 faoc % - © ~
- 7k iR - ~ _
st.2 (0T 1 % — © -
: K iR 45 - © 9
st 3 {30°c ¥ % — = - ©
: K I 8 2 — e - o

©: ERECINTHEDEMS . O BREI1XTHEORMES Y. O BHRP X THEOHEES
— EROHEEG L. — Aol

T

F11, St-2 OHFWIRRIED £ & wEucHd 20, EEROFENCEE CHEE 100%6 &9 5).

0-2 cm JEREOKh D w
- -2 cm JAR B oy -
o H _ : BRI R T
FRE gt o+ itz ot/ o BRI e s a w %;ﬁ;;?/
84. 8 16 0.483 30°C  146h 5914% 2589% —  36%  175%
10. 23 1.32 30 185 208 — 63.1 40 101
11. 28 3.45 10 13 235 — 138 105 275
85. 3.29 0.078 11.4 16 489 — 181 103 177
5 8 2.46 17.7 15 1750 654 193 100 456
12. 25 10.1 10 134 213 97— 87 179

* R AR E A
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R g AR, TREEETE, IHEE Oy LLae*

St 1 St. 2 St 3
GEER) GAkRD GHfH)

CO, £k idiEs Heg CO, Hpk iRy g CO, HEpbasE Hesfg
{mmol-m™2.471) (%) (mmol-m~2-d™% (%) {mmol-m™2-d~Y (%)

{1985. 0. 9) (1985, 8. 29) (1085, 8 15)
A i 133 79.0 40.2 30.0 0.80 47
i B 2 T 2.48 15 1.84 14 16.1 94.2
i ey 333 19.7 g91.9 68.6 0.20 1.1

{1985, 12. 24) (19885, 12, 24) (1986. 2. 10)
A & R 46.3 48.5 0.425 2.1 3.58 49,5
it & & T 1.86 2.0 4.44 175 3.64 50.3
W= 47.3 49.5 163 80.4 0.019 0.3

oAy RS X, TREREITEE 12, BREEHIE X1.85 & LT CO, tipkidigr kY, 3 E0SHE 1009 &

LT ek i,

X LTI, BLULOBSARNSEETHS
P GRICT 2T &, mIITRIRO BiFERM
EIHET 2 L TEETH B,

AR TREENITHRED S, $45bs,
BRI O - (St-1, ADA 549 185 km),
TS O 7 ZFE (St-2, F 105 km) 3 & AR
A5 (St-3, 1649 2.5 km) OEIERHERIM O Bk & HO5>
FRiETE O ML & IR I B 5 B EER 4+ MP
Zunld LTSI L, SRR OHEE
EMEEiT AT L2 EME L,

51 BRELUEE

(1) #& viER (MP) iFlE:

MP fhiE I HER R BBk IR 5 L O 30°C oH
THNICEER L, S0EO MP #IE» o3k i,

MP FEHES K% RS HE I St-1 Tid 0-2
cm, 5i-2 Tl 2-d cm, St-3 Tid 12-14 cm O
BBED -ty THOEED MP iEHOEHZL
=BG 12, 18 RY, Stl TREH SHE ikt
WLFRL, BIET L7, St-2 OFBMEE(L b 1343
EETH 25, EHEEELLEHL, St1Lb b
T B LMLV EVEER L, St-3 ok
DR & 0 & SI{Eh - ko, FEREREYS b O
MP s fEld St-1 & 2 T& b 2.3 gC/m¥Y/H,
5t-3 T 0.0043 gC/m¥/H T » o, HAkiHoD St-
1 Tl MP 3ERIOMBbic K E<HES Ltw

BHEHEA LMD, BEMEE ikiBAEDK
L 5t-3 THEOEE/PEWEFEE N,

MP % & B O MG 5 W TR 24T
WofcdER (32 10), St1 T 30°C Bk e
OEEER, Bk ® TOC &, KEER: @k
BO&A LMD S, St-2 TREES &
Higdi, TOC &HE %R Uik, Hkdio SIo
FEEOK & 51-2 T MP G & ST ORI & o
BEIEEEY SR, SIAY 2.5 mmol/i Bl ED &
E B0 CIEM ERRD TIEL, BEBET(SR K& 3
MP OEMRB S N, 0 & IERBEIE
~ORYE, HEFRMER (£ 1D Kk -THR
Ehis, Hic SIEEOE L St-3 TIEMmEN:E &
TR & ELOMBYE £ 0 SI & EOIRBEA L SR,
CTHUEKIBO LR & & &2 SR {EitkastiA L, SI
REEETEE5 [N, MP &HEORYE:
HELT, MPEIET 510 EEL 505,

(2) TWERET (SR) B

Na$’SO, # SRR < 7RI L THISKE ¢l
L, dksh s HPS olhfais SilE L SR
TEHEER 121K L, B SIOEL St.3 T
bELEES S S, &L St-2 TEbh - 12, £D
St-8 DEWFREKRAEOMA & D {5 -
K EHERD—DEEL BN B,



(3) [HE=siEd:
BRI 7 £ 5 v v S ES SRS, B
BKRTRIEL, SO NO EREE S o
PIREEHE (R v o v VB 35 &k ok
DA & VIR L St-1 TRDI K, (1.6 mg
N/ Ip SHERE L 7o BUSIEME 23R 13 IoR L7y &
JEDHF v v WML S1-3 DR ARE K2k
3B SNV, BUSTEE BN A 4 ViBED
EILD, B, Ko St-2 ThE <, K13 St-1 TR
KEH - 7o

(4} MKHIDHLBIE O EEN:
HeEzo3ih&icsid s MP, SR, [HzEoEy
HIEEAE A FHIE S 5 725, Aller (1980) OIRELT
Bicky, 3BRICXDERSND CO, DA E
100% & LT, Sl Ss 284 (5% %
KDIGERER 141574, Bk St-1 Tl
MP DEEMREC, HESLICE 50% 5 &
AREWD, SR E2%LUTTH -7, SIDBES
St-3 T SR MEHMTH 24, Kl MP &
50% < E b, TD St-2 TIRE, £&%
MiEEAS 70~809% LR REBHESER LA, C
D& S IFH, i L D SAROSEROR
EHRHPRE D ORETRER (L Wik 4 v
&) OHEEECEEMER, HELTS0EICLS
LEZISNB,

52 ®HOEE

AR & o, WIFRIROMRES I B 25
SOMHTEIE GRE, HHEOHME & 0 KRS VRS
BE L, BEMSRICESHRMNA LSS5
LTWB I Edbhsi, UL, HOBISIEH
ZRET B0 L D BBIOLIVEECRIES
AHEOHESLETHD, £, BEOEHO
K& WFENITIRERIRY, BRI L 0 BsTEE
BEEND CIE ¥,
FEHESHROEHE

1, v a oA - [k & o BRiEHT 0 B
RESEHEET 2 AEEML L, AT 2EHEY
ORIR L IE & SICHREd 20688058 5,

2. @l 2 dioERmcEL Y, Khp oo
ARYORER & HE (RN OBFEEH) T
ETDIEHTER, E, BEREONET LY

BRVOSIRE (EoEBER) 2K Ln
TE, THhiERPH & OFHIIMRER 0% < &5
5T EMRG I Ehi,

3. FPEMERMAEYIC X 2 ERY O &
MERE L, ThEBR R EE g8
LTWBZ &b i, iEHEN D EiEteh
bW EAHEES N, &R REER (R
T SEEWISREE i,

4. BEERIC R TEETOBE A BT
MEATFNcBO TR Lz, 229 20k
Wk 0k SEEMARE S N, EARC L
ISR OB E BRIEST bR TV
EHBE Shic s,

5, BIENOIERICBT B2 & B, Tk
Bor, REEEEREL, BREBRETORLIER
EHEEL I, Cho0HESEMEERIcLA
E{ET A EMPShicEn,

6. HAThANATTIE T 2 U — FEERcE
ENoo5H 5, BRIEBEHEHIcE,LT DI
BRI ReT 2 C LBEEETH S, T,
A8, oo B E LHlb 2 ERamE
B WE S, EREOHRE Hk
SR L, FUMCHET 32 EHEETH
%
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