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Thermal Stratification and Internal Wave in Lake Chuzenji
FHIIE' - MEEE
Tatemasa HIRATA' and Kohji MURAOKA!
Abstract

In this paper we are concerned with explering the influence of the wind action
upon the vertical thermal profile and the attendant inner motions. In order to reveal
the response of the thermally stratified medium to the wind forcing, the field
experiments were performed in Lake Chuzenji in 1982 and 1983, which is a
representative deep lake in Japan.

Main results obtained in this paper are summarized as follows.

1) When the wind blows continuously for a long time, surface mixing layer deepens
eventually toward the leeward area. However, the wind action could be effective only
to break the isotherms near surface and of little importance to erode the thermocline.
Moreover, the‘model of the hydrostatic pressure balance in this paper can provide a
reasonable estimation for the increase of the surface mixing layer over the
thermocline,

2} When the wind stops, the internal seiche is generated. In temperature time
series measured at the thermocline, we can see about 12 hours period induced by the
uninodal internal seiche. This period can be estimated with high accuracy by
simplified two-layered model and Holmboe's density model. Especially the wave height
of internal seiche just after the occurrence becomes to be about 5 m and the internal
e seiche can be detected as long as 4-5 days after its generation.

3) Isothermal lines show clearly another internal wave which has the spatial
structure of both 3rd mode in the horizontal direction and 2nd mode in the vertical one.
The period of this wave could be calculated to be 14.7 hours from Holmhoe’s density
model and be confirmed in the temperature time series which was displayed in the
vertical thermal profiles measured at the same station every 2 hours for 26 hours.

4} Temperature variations associated with the shorter period waves were also

1. EVABWEN KELEREN T 305 FHREREEA B/ 16 % 2
Water and Soil Environment Division, the National Institute for Environmental Studies, Y atabe-machi,
Tsukuba, Ibaraki 305, Japan.
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examined at the thermocline. In temperature spectra for these time series, energy
peaks of 303, 455 and 481 seconds are easily recognized. The component of 303
seconds is 1.5 times of the Brunt-V 3is#l4 period in the thermocline and may be implied
to be a typical internal wave with a wavelength scale of the same order of the
thermocline thickness.
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' Total Length
Length (m) 546 534 1246 1074 762 1292 534 550 ota’ Leng

6538(m)
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Table 3 Characteristics of internal seiche

A

Wave nm @ @ W ® ® @ @ Verage
value

Wave period (h) 3.0 13.7 127 127 12,0 12.8  12.4 124 12.7

Temperature .. 40 35 3.0 25 23 20 13 1.4- 2.5

variation

Wave height {m) 4.9 4.2 3.5 3.3 2.8 1.8 1.9 3.2
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Table 4 Hydraulic conditions in model testing for wind-induced current

Case  Density field Z‘i[rl:iion Mea(l:nf)epth (cntf}s) ) (XU (X109
1 Uniform : E 15.8 5.53 17.5 3.72 1.00
2 Uniform W 15.8 5.13 19.8 4.80 1.49
3 Two-layer E 9.2 6.6 5.53 17.5 3.72 1.00
4 Two-layer W 7.5 8.3 5.13 19.8 4.80 1.49
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Characteristics of Water Quality in Lake Chuzenji

FRIRFSFRAY « K#L R?

Morihiro AIZAKI' and Akira OTSUKP

Abstract

Seasonal changes in standing crops of nutrients, chlorophyll-a, seaston dry weight
and POC were investigated at the station of the central part of Lake Chuzenji during
two years from 1981 to 1983. Mean standing crops {(mg/m') of NO;-N, TIN, PON, T-N,
T-P, chlorophyll-g, seston dry weight and POC in whole layer {0—150m) at this station
were estimated as 20.0, 21.9, 2.86, 24.7, 1.10, 0.247, 157.4 and 23, respectively. Mean
concentrations of these substances were also estimated as follows; NOy-N .133mg/1, '
TIN 0.146 mg/1, PON 0.019 mg/1, T-N 0.16 mg/1, T-P 0.007 mg/1, chlorophyll-z 1.6 ug/ . -
I, seston 1.1 mg/1 and POC 0.15 mg/1. Mean concentrations (mg/1) of Na, K, Ca, Mg and
Si were estimated as about 8, 1.6, 11.4, 2.0 and 9.8, respectively.

Concentrations and standing crops of particulate materials, such as seston, total
phosphorus POC and PON in lake water were significantly affected by inflows at the
large amount of precipitation such as rainfall of a typhoon. High concentrations of
chlorophyll-a were observed in the period of spring circulations and these estimated as
4.2 and 5.6 zg/1 in mean values of whole layer in 1982 and 1983, respectively. NO,-N
concentration showed high values of about 200 gg/1 in hypolimnetic water during the
stratified period, but this was homogenized in the peried of spring circulation.
Uroglena americana, one of the freshwater red tide spicies of phytoplankton,
dominated in early summer in Lake Chuzenji. Maximums of chlorophyll-a
concentrations in this period were observed in the thermocline and was 4 xg/l in 1982
and 7.9 ug/l in 1893, respectively. Trophic level of Lake Chuzenji was judged from
these results to be in oligotrophic level.

1. ENAEWRA AEHEEET T 305 FHIRSTNENS MEREEF 16 & 2
Water and Soil Environment Division, the National Institute for Environmental Studies, Yatabe-machi,
Tsukuba, Ibaraki 305, Japan.

2. ESIAEMRA AT T 305 IR HERETAEI 168 2
Chemistry and Physics Division, the National Institute for Environmental Studies, Yatabe-machi,
Tsukuba, Ibaraki 305, Japan.
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Fig. 1 Lake Chuzenji and study sites
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BEIZ0.16mg/l Th-7, M3 LBTOREERAFREOSTNEL LR T NH,-N LB To
L FLL Twis, NO;-N B 2B h~NBEE L EMEB S » 60z, LB TO NO,-N Hizit
BERHOIARV2ZECELSZY, BERBEHOS A» 5 N BB TET L, LB TOT
HERIZH.6g/m? FHEEZILImg/ t2B0RSBE.13mg LV Er-, LETO
PON R 12 ARV 1 ARCEAS L, BREO I AE I VFE 25, EHEREXxES
R LT, EBOFPHEEFRRFRII T4g/m*TH D, THBER0.15me/l - LETFHBELIZ

FELWES -,
dCERTO2Y YREBRUV PO-PHEFROFHEM 2R T, PO,-P RESIIHAEL 7 23

EOFHET0.33g/m LT & D <, 19834 4 BiC 0.84 g/m? &> 9 HEHIE WEMAIE S his
PASHE 0.5 g/miLIF O Z e ofe, TIEE IR 2 g/l L EERHEBREE THo &Y VB8
BRERC I KMOBEDOH > 1982 E8 AR U9 E L UENBREOS -7 1983 HE 4 B R
U5 BICEWERRL 2, £ RUNOECIIENER D kit B 1983E4 H
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Fig. 2 Seasonal changes in standing crop of nitrogen in whole layer (0—150m) at st. 2
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Fig. 3 Seasonal changes in standing crop of nitrogen in upper layer (0—50m) at st. 2

D 1789 g/mi T > T FERAGER 1.1 g/, TIIBER T g/l Thote. B5 CEETOSRY
R U PO,-P BEROEHEMERT. LETO PO PRERI1983E4 ARV Hicsdi
MU 7B EE A PR S RELERS 7, FHRERE 0.09g/me, FHREE 1.8 ug/l £{E
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Fig. 4 Seasonal changes in standing crops of total phosphorus (0) and PO,-P
(®) in whole layer (0—150m) at st. 2
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Fig. 5 Seasonal changes in standing crops of total phosphorus (O} and PO,-P
(®) in upper layer (0—50m) at st. 2

bEBTUEML Ts, BEROMNT 2 BRMLAE EBES CAHT 3 EAETL R, &
B 2T 19824 4 B2 0.63 g/m2, 1983 5 ﬁ&: 0.84 g/m”:bﬁ%bﬂ@%ﬁ?bﬁ;, ZDE
HEHMET, TOEN 4.2 g/l RU5.6 ug/l 1AM L, b CEA S A le LT
BOBTHS, 208 80 LBOVBEN, 2hrh 4.2 4/l R 4.1 4/l TH Y £ETEE
ERIFEL L, DLAFRIDERR, 2O, IOBREERETLES W aaT 40
ABERERLTVAZLEFLTED, 7727 M v OABSEREThR: o £ e Rl L
Twl, 7007 40 g DEMEERI BT 9 mg/m?TH D, £BT 247 mg/miTh -7, Tty
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Fig. 6 Seasonal changes in standing crop of chlorophyll-a at st. 2

{O) whole layer (0—150m), (®} upper layer (0—50m).

BECHETALFNFRN2 pg/l L 1.6 ug/l TH o, TaZ L REREET IHREOR
v AEERHCEE T L nu T 4L o HEBRDLEDETL Tni,

M7 A v REROFHELET T, EBTOLA M BFRRIEREPO I A~ BITEL
AR AN, FREIDLEEFCL I AFOBENE, 512, 198248 ADERMCIE
#1500 mm, 9 A#iZ1E#] 300 mm, 1983 4 4 AHAEIC AT 100 mm ORFFESERM S h, 72 1983
F£5 B RBHH A 40 mm ORRFSEAS v (BXAEER). Zhs0BMOb- LA
AL VREERIRECHIIL,, 2ETORRBHEBREREDH >/ 1982F 8 AD 556 g/m*TH Y,
EPHREFER 157 g/m?, RO BRELR CEPHRER G 102 g/m* TAFO ZEDH S 18]
SInTho, LBL2BLEULFTHESZRL 28, RBICHEAS L2 0EEBERRIF, -
2o RBOTHRERIZ Meg/m?*ThHY, FIHREIZ0.8mg/l ThH-7e,

M8 i POCEEROEHE 2T T, BRED 3 A~5 Bs il THERLEINT 2 HRH &
S, BEGHEIRLA N OB ERIBKCARORRENS -1 1982 F 9 Bicach, #0HEEE
T45.2¢/m?2, FBTC 4. 9g/m*THot, EECHEHHEFRRE 23.0 g/m?, FHEEZ 0.15mg/]
Thot:, LEODESREREUFEHBEIFTATNE.8g/m?, 0.18mg/l ThH-o7,
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Bl 72 ZE < 2@ (0~150m) OFHBEE: £F (0~50cm) OFHRBEHET 2 £, H

=




TREROREEE

500)
- = 400
£
o
300
. g Whole
' % 200f
©
wn
100
\')\,J\‘J/r‘—ma_/fA\\\\L‘J/i//k\Iane’

AOUFA I AOUDGFA
1981 1982 1983

7 st2@02E (0—150m) R ERE (0—50m) KBTS LA CBRERD
EZ
Fig. 7 Seasonal changes in standing crop of seston dry weight at st. 2

{0) whole layer (0—150m), (@) upper layer (0—50m).
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Fig. 8 Seasonal changes in standing crop of PQC at st. 2
(©0) whole layer {0—150m), (@) upper layer {0—50m).
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To LAMYEAMBLEBC 20— 28ason, FHEEZ20mBET1.0mg/], 150m
BT16mg/1THY, XBOmBELBEMNES 0.8mg/l ThH -7, BEKTOBEZEHNEL
o, 7nu74 b a BEREA M ERBC MBI —rassh, TOVSHEEIZ2.2
peg/1 TH -1, 150mBTOBESNFHEL 1.34g/1TH0, RBO m it 1.9.g/1 L 20m Bictt
NTEFECHEL L -7, POC KU PON BER 10mBicE—2aa o0, FOFHBEEZThE

N0.20mg/l RUF25 ug/l TH ot ERARKREBAOASBENS L, E-BEETH@HAL
aotz,

Seston (mo/t) Chi-a{pg/1) POC (mg/) PON (pg/I1)
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Fig. 9 Vertical distributions of the mean concentrations of seston dry weight,
chlophyll-g, POC and PON at st. 2

10 12 B (b AET 2 RIS, NO,-N, NH,-N B U T-P OMEHMi% 5T, NO;-N 0
FHBEEHSHC TETH LETEr >/, E—2 ) 150m Bic & &h, # OFHE 156 ug/
1 Th ot ZEO m b5 20m % TRA 100 g/l OBETK X BETE S 5 A 72, NO;-N
DOHESTHOEMBEZ D TRERT 2, NH,-N EHBATEFERENMET L8, £KESE
LTREEERE <, VEARIER 9 ~12 4g/l Thotzy 20 VBELREEBRAL L, 2%
BB LMo, TOTHBEFLKELTELTT~9 ug/l Th ot '

114z, 198147 B 1982 477 Hiz i3 T 6 BEIE L 72 Na, K, Ca, Mg R T Si 04
EOREAFETT, Cb04F v iENCEESRRED ST, - BEEHERL 2h7
NOFHBED WU FLEB IR hole, FAZADA 4 > O&KKETO T Na .
7.8~8.1mg/l, K:1:5~1.7mg/l, Ca:11.1~11.7mg/l, Mg: 1.9~2.2mg/l, Si:9.7~10.0
mg/l1 TH o7z,

% CRBEBEERR ULHERORNEER SR T B EEESE 1983 12 3 TEEL %
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Fig. 10 Vertical distributions of the mean concentrations of NO,-N, NH,-N and
total phosphorus at st. 2
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Fig. 11 Vertical distributions of the mean concentration of Na, K, Ca, Mg and
Siat st. 2

ERETIE6H, 8, 10 ADHcEHEINL T Y, BEMITIE 10~20m Biz 1.7~13 X 10%cells/
ml REPRHFICIERTH 2~ 3EFWEE 2o, 2EREEHEIC R H 2 0T kot <, $AE
94 i R R L AR 10~20m B 1T 4.5~5.0x105ce115/m1 EREYPHRBICLEART
1.3~1.5 8@l & 2 - 7, '
AESHOSRHA A MEEBIT L > TER>THD, FRL7 ¢ <, Na, K, Ca, Mg, Si,
T-P, NH-N RUSERTRIE L A YFHENREM IR o7, —H, €A >, POC, PON #
EREBROBELR, 7007 40 s BERERIICEBRLL > THL & Z e EIL /2
HESTOSMER TREMN T o O RIEEERE NO-NBETH- 7, BERZECELTE
BB (1984) MEHLTVE0T, ZI TR NO-NBEOHESH I LTHRRE, M12icRT
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# 1 fESHICE D 2 EERRUCEEROBE S
Table 1 Vertical distributions of viable and total numbers of bacteria in Lake
Chuzenji
(cell s/ml}
16, May, '83 7, Jun. 3, Aug. 18, Qct.

“'
Total Bac. Hetero. Bac. Total Bac. Hetero. Bac. Total Bac Hetero. Bac Total Bac.

Om 4.6x10° 7.9%10 3.6Xx 108 17X 16 3.5%10° 4.9x10° 5.4%10°
5 3.4X10° 4.9%10 5.8% 108 2.2 10° 3.0x10° 4,9x10° 6.2X10°
10 4.3X10° 7.0X10° 6.3x10° 2.8% 107 4.5%10° 1.3Xx1¢° 5.8%10°
20 4.4x108 17X 107 6.2%10° 2.8%10° 2.8x10° 1.1x10 4.6%10°
30 — 7.9%X1¢ 4.6X10° — — 3.3%10? 5.5%10°
50  2,1x108 7.9%10 4.8x108 1.7x10? 2.0%10° 3.3x102 4.5% 108
109 2.4x10° 3.3x10 4.5x10° 1.4%10° 2.9%10° 4.9%102 3.1%10°
150 3.3%10 4.9%10? 4.4%108 1.7x102 4.6x10° 7.9%x1(? 5.6x10°
1981 1982 1983

™

01 -
3 o0
204 s J \ ksoj \K
— 100 100 140
-

50+ b

130 140
150 120 130
100 17 -
/ 140
10 /\ /\ ’
wo] /A .

12 R FME (vg/) Ost. 2B I HRESMOFEHEL

Fig. 12 Seasonal changes in the vertical distribution of NO,-N (ug/l)
concentration at st. 2
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TS NO-NBEZEERBORRE L HCEBKTERENR 2 2 ERBMHE (F1, 1930 %
LTHD, ERECE ETFRESEE TLBY—1 % 2 FMEMLERL 7, EEAD NO;-N RED
B2 OBREAT SO BRTOERMARIC L > THIES N T 2 TEENE S, JOILRE
GREOBENRSS b EBCHAITE 7, 2LEERBOFMMKE L bt LE20mBMEE: 2hll
FEOKETHEEALAOREREZ ST, 20RO ERICIE EEBD NO;-N 2384 L - FREC
REUEBIEhL s TH—ZBECZ->TED, BAORERSEI>Twa ZeHehicz-
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3.3 U americana BEHAO 2 007 1L a Bt

DMU-AEE (1984) & Xk, PHEEICE Y5 U americana OB 5 5 B e T Biih i
TTHN, 1B SERS U ZEZEBLEEC k-7 LB BERINL TV, ZOBHORRE
KEFs7o00740 a5 19828 (K13) R 19834F (K 14) wF~7, 1982813 6 A 25
HiZS5~10m@ic 4 pg/l LS BESBERS R0, RBTI g/l U EOBE LR L EHE
<6 ATHOK LERMET TH -7, 1983FER 7TH R 7T.5mBT79ug/l L3 BHBES
BEL, 3 ug/NMEOBEZTIHEL UmBXD L6 BTE»S 7THPEE PEWE, Ch
SOY—2RRTRKETDHEN 772 b v BEER U americana Tho72, BERERIEE -
GEATHIVImBEAEFLEERSREYD, 70074 VBEOY—2 2R3 KETH
U~1COKBTH -1 BETO U americanag OERRHFREY B TEHAS AT, LizsiaT
HRRRELEBIh Lol TOLw, BHEOET #5007, ZOHIM 10~11 m BEDEY
EaiEr L,

82+ Jun. Juk.
15 29 25 30 5

Depth {m}

13 Uroglena americana DB ET 5 6 B e TR iFTO st. 20RBTO
7auz 4 aBE (eg/l) 59 (1982 )

Fig. 13 Distribution of chlorophyll-a concentration in upper layer at st. 2 during
the early summer period in 1982
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4.1 FEFHOKE

HHFHO st. 2B 5 1981 E8 A S 1983 E 6 B2 CLER, 2V YR rour siva
DEGREFRITENLTH, 24.7g/m?, 0.33g/mRU 24T mg/m? TH - fzo TN S DE%FEBE
KRBT :28F0.16mg/l, £V 0.007mg/l, 79074 al.bug/l Thoiz, 7EH
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14 Uroglena americana OBET 26 s THuhid TOst. 20RBTO
raaZ 4 a@E (ge/l) 536 (1983 47) .
Fig. 14 Distribution of chlorophyll-a concentration in upper layer at st. 2 during

the early summer period in 1983

EDTEER 9.9m THo o (FE, 1984), INoDE2ERRVY » bbb o BHEER YT
Bodk, SERRUVYVBE: VERIICHY L, 28 EEETH5 7007 4L g BELE
BINCHSE L, EWEEGERN 1 CHEY L7, BB 2 REER THEET 238412 Thienemann LI (F
£, 1937) ¥ ATONT &8, FOREEEIIZ N AZ Y F0A 505 (Sakamoto, 1966;
Forsberg & Ryding 1980; OECD, 1982), Hh#lF#i0kBERE % OECD 0B THIT 2 » AXE
BB T 5, $-BED— LY HE (Alzaki et al,, 1981) TF$ & TSI (Chl) 30, TSI (S.D.)
27, TSI (TP} 36 L% D, REOBREM - -7F, JOMITHEES (1981) sHEIEL - 1977 E
EWOMEE TSI (TP) #B%122F L o7, 222X BE L2V VEBBEOHIZ 2 20, M
M7 2 rickoaT ) YHIBETFICZ2>T WA I ERYUHH L 72 (Forsberg & Ryding,
1980,

U. americana OFMIEED & 5 WRET 2 BEEMOLH E0m Otis) TOKER, T
o (19832) @ 1978 4 5~ 6 AOREE T, FHET NH,-N 0.023mg/l, NO--N 0.119 mg/
1, PO,-P 0.006 mg/l, Si 0.145mg/l KU chl-a 4.0 ug/l TH -7z, i WIBEL F~1980 &
RECHMOFHKERIZ 3 3mg/l, MgBEW 1.4mg/l, Cail8iz 10.3mg/1 Th-7 (B
M, 1981}, ch ool s TESMOMESE#T 2 L, NH,-N, PO,-P, 70w 7 s Vg, RUKIZ
HEHOAHMN 2~ IEBEHNE L, SIRTHRIFHOMN T FRENG» -7, BEOBIRNFE
e Twd PO, PREGEEHOAMMIES» -1, TOMI0.006mg/l LEVEETDH

n, VroRmE LD —BERLZEAEPHFHCBO T O RERESER T 2 ERM0H2 5.
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4.2 Uroglena americana DR EERM

BEMcBA2EES (1983 a, b)) OFfseTid, U. americana OBEKFEZFEERBICB T
FAILEEND s 7 4 v e BERCAERBVEASNTY, REBMHICERTZ I bicdoT
FEREBC R 2 L EZ R TVwS, FERETO 7007 4 Vo BEZ 20 ug/IBELREINT
BY, 20RO KENM ETOSTLALLDVOEE I v 7 sV a BEE 4.0 pg/l EHRE
ENTWE, FEORLRIHXAKE L EELBEGENED, REAKESEAECTEZRTREC
FEORESHELRTVS, LizdtoT, BOBPLRBRVEHES ERETIHANH N, X
feARIX 10°CER AL ATE C Ve, FEBRBEHOKER 16~18CTHo e HEINTY
5,

hE=EEc B 3 U americana DML EEM X RIS RE AR 100C2EZ 3HX V EREL
L, 4~18COREBTRBHK L7, £REKEN20CEE2 2 L 3HCES Lz, PRFH
KEBFE6A~THORBI IMETOAZ LYV OEEsoa 7 4V a BB 2.0~2.7 ng/l
LEEHMOBEOR 0% BEDETH 5, LirL, EERIAO 19824 3ARU4A, 1983F5H
i 4. 1pg/l VS A LURVDOENInu 7 4 L BEEBRALTEY, COBEREEHONR
WEEOA 7 L4 ) OFHBBCEERL Twiz, TSSO Ehs, PHEFRICKE LT HBENC
RTAEARBREBICED S 2RERETH 5 L B8RS hiz,

U. americana OREREICHT 5 KBTH 5 10~18COKGRiz, PHFHOBES ATH»S TH
A HBTRAEERTED, FO1D U americana DEFERAR X 30~40 BHBRE -l s h
5, 22T, U americana DICEMEEE % 0.8/d L{REL (BH, 1R8] F@RETOS7 7
b %% 10,000 cells/ml (EHS, 1983a) {RET 2L, 1 cell/ml D U americana HEET %
EH 12 Mg AERIBI 2 B EEHE S5, 0.8/d L S LLMAER LERERTHR S N E
ROT, BRABRTRRREFDIMOBERE02ATHELEET 2L, 1cel/md U
americana BFHRFPREIZ 2 5 DT 46 HE»» 5, 1982 £ 4 A& O #FH THIE L U
americana DIFEEIZ 14 cells/ml TH o7 (PU-FEH, 1984) OTIDHEEZERICE 2 5 LK
PREEwc A2 2 T3 EHMETZ I L3, b LI ZTHE» S U americana DB B 8§
Byt Biu s, PHSFHOLRCH LB/ TS BTEIC U americana O KEHH &
&, 10,000~100,000 cells/ml DBBEBHIEINTWE, 2O U americana B % 8-> THHE
FECHALTEY, BIFAOTS AT 4,000~25,000 cells/ml DEMEES LTS (M,
FiZ), BINOWMBRK2m/s THHDT 10 HAICIA 17X 1P OABTA LI Lich b, £
DB EEL THEFHIMAL L U, americana ORIFREIL 7 ~42X10%cells LEFE E N 5,
COMRSHEFHRE 10m KB AR U EEET S £ 0.6~3.5X10%ells/ml L2, 2 &
TBNEE> THAL, FHEFHORBE AL U americana QI E 200 cells/m] & {FiE
L, EOBELGBENAY— LA LT5H2 OMTHREREII 22 L HE2 L2, BllIre0
U. americana DY H 5 HE L HOBEE LT 2 b, KRG 2 5 £ COMEMBICH 2:8Mo
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Bupashng, T aslk L, BHEFHOL I U americana DHEFB OB WIEET
13, ALY ARAOMEESFEMRERT EBIToYIrDEER Y 72V — R 5L E
Ao, HBRETHIE/BTOBHLELE TEREL TELLEHA I,

5. ¢

FREEFMOLE (K 150m) 81 5 FEERERERIR NO,-N 20.0g/m?%, TIN 21.9g/
m?, PON 2.86g/m?, T-N24.7g/m?, T-Pl.10g/m*E#EES iz, gFyroo7 10 e
FEIZ0.24Tg/m?, ¥ A F EERIZ 157.4g/m?, POCEHERR 23g/m?eiEEE N, ZheD
BE BB TET X, NO,-N0.133mg/l, TIN 0.146 mg/l, PON 0.019 mg/l, T-N ¢.16 mg/
l, T-P 0.007mg/l, #ou74na l.6ug/l, AL 1.1mg/l, POC 0.15mg/l TH o7,

Na, K, Ca, Mg, SigBi#h#h#8 mg/l, 1.6 mg/l, 11.4mg/l, 2.0mg/1 BV 9.8 mg/t T .

Holz,
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dBERRBRE B L > TEVWABERBH N, U americana DG L 2B CRBAE
TA~T.9 pg/l OEENER 2 R SFRERIBIC A% 5B 5T, NO-N i EHiC [ERUE G
B o AERETIREr BT —0BEILE 5T, CcheOKRED SR ERERE
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Sedimentation of Particulate Matter and its Characteristics
in Lake Chuzenji

BRERE

Takehiko FUKUSHIMA

Abstract

Sedimentations of seston, chlorophyll-g, and nutrients in Lake Chuzenji, which is
oligotrophic lake with 163 m maximum depth, were observed every one month for two
vears. The annual amounts of sedimentation at 110 m depth were obtained to be 1241,
0.583, 52.6, 5.83, 1.27 g/m®y for seston, chlorophyll-a, carbon, nitrogen, and phosphorus,
respectively. The comparison of sedimentation fluxes at 30 m and 110 m depth
indicated that insignificant decomposition had occurred during sedimentation of
allochthonous materials. The decomposition rates at sediments estimated from the
difference of the contents between sediments and deposited matter were 27.1, 5.4, 0 mg/
m? d for carbon, nitrogen, and phosphorus, respectively. This phenomenon explained
the low value of dissolved oxygen near sediments and the increace of NO,-N in lower
layer in stratified period. The average values of sinking rate were calculated to be 2.5
m/d for seston, and 0.67, 113 m/d for chlorophyll-a at the depths of 30 m and 110m,
respectively. In addition to the cross correlation of those rates for each sampling
period at each depth, the content of chlorophyll-g in seston effects the sinking rates of
seston and chlorophyll-a. '
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Table 1 The annual amounts of sedimentation for seston, chlorophyll-a, carbon,
nitrogen, phosphorus
(1) 30mukBEE 110 mAEDHEE (1982 )
(1) Comparison of deposited matter at 30m and 110m depth

B Amount

Sedimentation  A. Total (Jan-Dec., 1982) ?afirflga%lt eocfl Altné C. Residual (A-B) D. B/C
flux (g/m®y) and Sep., 1982

30m 110m  110m/30m  30m 110 m 30 m 110 m 30m 110 m
Se‘Ston 917 1241 1.35 522 756 395 485 1.32 1.56
Chlorophyll-a 0.543 0.583 1.08 0.062 0.050 . 0.481 0.533 0.13 0.09
Carbon 47.6 52.6 1.11 13.9 15.3 33.7 33.3 0.41 0.58
Nitrogen 5.37 5.82 1.08 1.17 1.75 4.20 4.07 0.28 0.43

Phosphorous 1.03 1.31 1.27 0.43 0.51 0.60 0.80 0.72 0.64

(2) 15 mskEEE 30 mKEOHB (1982 # 7 H~1983FE6 H)
(2) Comparison of deposited matter at 15m and 30m depth

B. Amount

Sedimentation A Total (ul, 1982-Jun, 1983~ ¢lfected A‘Lg C. Residual (A-B) D. B/C
flux (g/m’ y) and Sep.. 1982

15m 30m  30m/lom  15m 30m 15 m 30m 15 m 30m
Seston 925 1062 1.14 304 522 541 540 0.73 0.97
Chlorophyll.e  0.851  0.927 1.09 0.017  0.062  0.834  0.865 0.02 0.07
Carhon 60.7 0.9 1.00 10.6 13.9 50.1 47.0 0.21 0.30
Nitrogen 6.37 6.79 1.07 0.99 1.17 5.38 5.62 0.18 0.21
Phosphrous 0.851 1.03 1.21 0.34 0.43 0.51 0.60 0.67 0.72

h OREMH B 2 2, EEOER, HER, KEZOBEH L L0EMEL L TRSECROR
Vi, #1 (D)X DERBAORE, SHOXBRER0m L 1L0m TEREFLOLETIETAER S
Boalwnd, KEGRS TR I0mOAMNImMED 1LENELSL, FRFCLBRCIZMA
BEDOBEELEET L0, BREESRLPECRAITEOLBREN S o1/ E L, T4b
LtRRTOSENTRE NG ZB 1982 F 1 pETOL X + »@ 110 m/30 mitRELid 1.35
THLHOEHLRE, BEOFNIZ1.1], 1.08ThHs, BFE, EXL¥AL AU 1357
UTBEEHBANE LREL TS, HBRABTOSREOFHBABIIURBEOUBEETH S,
BARCR NV ORE/ I UOT 4N g HHFER L LT B0~116 kE <, e 7 1 a/S8 i
(SS it A b v OERER) 25 0.5X10BE LY 7S v b vorhicb~Bel e ), ¢
AR YREDDRABEMOBEHK DI ENTFEERDLH?, O LR ETRTRE, BRRE
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Seasonal Successions of Phytoplankton and Zooplankton
in Lake Chuzenji

NLRER - BHEFIR

Jiro KOYAMA! and Kunimasa FUKUDA!

Abstract

The Seasonal succession of phytoplankton and zooplankton were studied in Lake
Chuzenji from April to December 1982 in the former and from October 1981 to
December 1982 in the latter.

The dominant species of the phytoplakton were Cyclotelle sp. in spring, Uroglena
americanag in early summer, Spheracystis sphroteri and Schroederia judyi in summer and
Asterionella formosa and Fragilaria crotonesis in autumn.

For the zooplankton, the dominant species were kellicottira longispina from autum
1981 to spring 1982, Acanthodiaptomus pacificus and Daphniz longisping in early
summer 1982 and Ceratiom hirundenella in summer 1982,
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Research Collaborator of the National Institute for Environmental Studies, Present Address : The
Tochigi Prefectural Institute for Environmental Pollution, Sakura 2-2-28, Utsunomiya City, Tochigi
320, Japan.
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Table 1 Seasonal changes of the dominant species of the phytoplankton in Lake

Chuzenji
dominant species (%) Number of individuals (N/ml)
1982 Apr. 8 Cyclotella sp. 77.0 1400
May 6 Uroglena americana 50.8 480
Jun, 15 Uroglena americana 71.4 210
Jul. 7 Uroglena americana 62.4 190
Aug. 10 Schroederia Juday 4.3 330
Sep, 1 Sphaerocystis schroteri 92.9 2600
Oct. 4 Asferionella formosa 44.9 190
Nov. 9 Fragilaria crotonensis 63.8 540
Dec. 16 Uroglena americana 53.0 350

FLMHT T v OERERIRSICTET LB THE, rABO I B, Cyclotella sp.iz 4
Hiz, Cyclotells meneghinianaiy 4, 5 B, Nitzschia spii 4 ~6 AOBHEFRCH{HBEL TS,
INeDTZr 7 P YRREBCREERELEZLYS, HELTL I b T TH5H, Asterionella
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Fig. 3 Seasonal succession of the dominant members of the phytoplankion in
Lake Chuzenji “
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Table 2 Seasonal changes of the dominant species of the zooplankton in Lake

Chuzeniji
dominant species %) number of individuals (O/m?
1981 Oct. 20 Ceratium hivundenella 45.1 67000
Nov. 18 kellicottia longispina 93.4 74000
Dec. 15 kellicottia longispina 97.4 72000
1982 Jan. 18 Kellicottia longispina 94.5 49000
Feb. 18 Kellicottia longispina 95.6 64000
Mar. 16 Kellicottia longispina 94.9 33000
Apr. § Kellicottin longispina 91.4 2600
May 6 Naupliusg 31.6 760
Jun. 2 Acanthodiaptomus pacificus 50.6 1400
15 Daphnia longispina 53.0 2100
Jul. 7 Daphnia longispina 34.5 7500
Aug. 19 Ceralinm hirundenells 46.3 27000
Sep. 1 Ceratium hirundenella 85.1 140000
16 Ceratinm hirundenella 90.9 270000
Oct. 20 Kellicottia longispina 54.4 31000
Nov. 11 Kellicottia longispina 68.4 29000
Dec. 16 Kellicottia longispina 81.5 67000
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Fig. 4 Saesonal changes of zooplankton in Lake Chuzenji
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. Zoobenthos in Lakes in the Nikko Disrict*

REFEL « mREECR - EBFH « £ F

Masayuki YASUNOQ!, Toshio IWAKUMA', Yoshio SUGAYA?
and Manabu SASA?®

Abstract

Biomasses and species compositions of benthos in Lakes Yunoko, Chuzenji,
Sainoko, Marunuma, and Sugenuma were studied during 1973-1981.

“The maximum biomasses of chironomids in Lakes Yunoko, Saincko, Marunuma,
and Sugenuma were 10.2, 3.5, 1.9, and 3.6g wet weight m™2, respectively. Those of
oligochaetes in Lakes Yunoko, Sainoke, Marunuma, and Sugenuma were 117.7, 12.9,
10.2, and 39.0g wet weight m~?, respectively. The biomass of oligochaetes was higher
than that of chironomids in these four lakes. Also, oligochaetes were distributed
abundantly in deeper parts of these lakes than chironomids which were less tolerable
to oxygen depletion than the former.

Chironomus nipponensis {formerly misidentified as Chironomus plumosus) was the
common species in these five lakes, and was distributed in the shallower parts in Lakes
Yunoko and Sugenuma but was distributed in profundal regions in Lakes Chuzenji,
Sainoko, and Marunuma. Stictochironomus akizukii was also the common species and
was distributed in more shallower regions than C. nipponensis.

In Lake Chuzenji, the number of chironomid species was largest among the five
lakes : 19 species were identified.

' ¥ HECAE-FL-EL AROSEERER A HEOEEDY BEHNFHAREHD 182—R

12—17, 21—48, (1983) Lk 0 EAHBHZ DL TEMELZLOTH 5,
Modified from Yasuno, M., T. Iwakuma, Y. Sugaya and M. Sasa: Zoobenthos in Japanese lakes of
different trophic status, with special reference to Chironomidae, Enviren. Sci. Res. Rep., B182-R12-17,
21-48, 1983,
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1. Lo
BADHIBOELEY I Mivadi (1933 ) = &>, 74/ (1978 fi) w k> TR B
foo COZOOHRREFNCEFALTHSE, SEIIRETIFREIAL LRFIB TR
BEHV, TROBIRAYADHERE L >TIThATWENSTHE, 2R Y HOHHTEL[EE
TAHZERBBEELAYATEETHS (Cranston, 1982), BIc DWW T W THETEZERBETH AL
9, LANCEAERR OS2 T2 B8 TEDR L IR o7, Lo T, AHGEBIT S
ZAYARPHOPNERCTEZTTHTONT S, B2KEIL 3 3HSRXTSTHT LN
Twd, BLZCOLTREFOEI M EF T TR EEL RS, HRLZHHO—HEERE
CEBRD . IS TRASBTL 0 THTNELAHE SR Y,
FEECEOAPERFPOREASHOWMBORERR 22D Twd, FREBIELAEHZ
RETEFCTy 2 7o A—YRBEIC LY, BrAPAGHTRIFAROCRRERMH o1,
B FVRHREFNCEBRY, Ay vy a6l D704 THE-> T2 AV AHEER -2, SRR T
NTHERE S BKOH THUBEINATA RS IRACH A7 07— ABTHASHL, BVELRE
ETob#onTRAETULLATA FEERCL THRYL,

2. BAERR

2.1 &/
£ I CAXBBHOELHYRTFROPARE 2R T, B/HOTAV ZCO20THEBRN &<
EshTwd, Mivadi (1932) 2 X 2HELIE, 4G (1964) 4L/ (1974, 1978) SHHEL T
Wz, LeELasoBEE >nwTEr2 VBEILLTEY, Lars il TESL MRESATL
frdnotr, MOFEERLTHRTTOA TV OB ERET A LEREBERIETH T,
LpL#hdiz s T LTy I3BERINT 28T E L, Tanytarsus PEEELOLZ>T05C
s I6EENCREEEEDNRS,

COHBRABIC LD, IR T Chironomus plumosus & 3 10T v 7o FEEF 43 Chirvonomus
nipponensis TH 5 2 L H3bd D, BOEBL I BT plumosus Bl & SN T 8% { DEHE—
DLOTRWI EHEEINIDITHS,

2R AHROWMADITEE 2 LR SND & 5 KREBRATREL Dk vian, b¥ni C
nipponensis MAOGN2DHTH 3, 4 BdEEREEsMETICORTHESLTVS, 2 mft
SRR b ERE D £ v, Psectroclading yunoquartus 522 OMBA TRHRICE -0, T4 A+ 5
NIOHEITEELTWT, FARABFELTWELETHE (#2a),

Stictochivonomus akizukii & Chironomus nipponensis O3 IRIEWA, OB TRATIERZE
EDic, BERAES mAAwamoRLasd, 20N AORBEBLTHTE LN
(% 2b),

B HOBEEBYRINCETE (1960 LBEL TV, 22Y HORERbRERVS, Tn




RO 1K & B
EHLTA P I AQRFEIPEREVWI ENEHEAAS, HARBIAT—% (1) wxis
k3, KES mHIETRIRA) A RBYT 0K, 4 b33 XRESET, FORERITH

FR1.7gmc W LEFR 18 gm* TR0 TH L. A + 23 AR 2 mFASELAHLTY
Do

#* 1 HAWEHOELBYERGE Q& HE m™?)
Table 1 Biomass of zoobenthos in Lakes in the Nikko District (g wet weight m~2)

Depth

Lake Date () QOligochaetae Chironomidae
Yunoko 800903 0.3 4.5+ 3.0 3.9 1.7
0.7 4.1 —
2 70.4+47.4 10.2+ 8.4
4 69.0+45.1 6.2+ 2.4
8 118 79 1.7 1.3
Marunuma 800903 0.3 0.4 0.9+ 0.5
10 2.7 1.2+ 0.3
20 4.3+ 2.9 1.9+ 0.7
0 10.2+ 4.2 1.4+ 1.8
40 3.4+ 2.2 0
Sugenuma 800903 5 8.9+ 9.0 3.6 2.4
10 39.0+27.5 0.3
20 5.7 0
Sainoko 800905 5 0 0.5+ 0.5
10 12.9+ 9.7 3.5 2.4

® 22 B/EHO2R)ANBOEESG (1979448 27H, #HiEHK m?)

TableZ2a Number of chironomid larvae in Lake Yunoko on 27 April 1979 (number m‘z)‘

Station Al A2 Al Ad A5 Ab AT A8

depth{m) 0.3 0.7 2 4 6 8 10 11.5
Cricolopus yunogquinlus 10 — — — — - —
Ablabesmyia sp. 10 - 10 — - — —
Psectrocladius yunoquarius 80 330 14400 - - - - -
Procladius sp. — — 20 — — — — —
Polypedilum nubectlosum 140 680 520 60 — — - —
Dicrotendipes lobiger — 270 3400 10 70 10 — —
Stictochivonomus akizukii 340 860 130 90 40 30 10 -
Tanylarsus yunosecundus 180 370 100 520 10 10 —
Chironomus nipponensis - 1630 1700 © 2360 3640 1280 280 10
Pupae (not identified) — — — — — — 10 10
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F 2b B/HOaAVAHOBEESW (1979F 11 H5H, EAE#H m?)
Table2h Number of chironomid larvae in Lake Yuncko on 5 November 1979

{number m~?%)

Station Al A2 A3 Ad Ab A6

depthim} 0.3 0.7 2 4 6 8
Cryplochironomus sp. 10 — — — — -
Prodiamesa sp. 10 — - — - —
Ablabesmyia sp. ‘ - — 1330 — — -
Fsectrocladius yunoquartus - — 170 — 40 —
Procladius sp. — — — 180 — -
Polypedilum nubeculosum 180 80 800 90 40 —
Dicrotendipes lobiger — 10 1380 — — —
Stictochironomus akizukil 320 10 360 360 90 —
Phaenopsectra kizakipnsis - — 220 90 — -
Tanytarsus spp. — — — — 40 —
Chironomus nipponensis — — 1730 5780 3160 1070

Laka Yunoko
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Fig. 1 Depth distribution of chironomid larvae and oligochaetes in relation to

dissolved oxygen at bottom in Lake Yunocko
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BHHEHOELEY

2.2 ThEF# (#3)

HEE AR5 BREEYET, SARTRYyELOBOEI TAREIM ETAMATH > 7.
S0mif s TR Y A EBLI LN TERL o, AXBBHOT TR ZOMBEER I LT
BySLo i, BEENTHLIIEEBESS L LEDR, (PHHIBWT19HE), thOMER
LA 50T, BENESS L, B Prodiamesa sp.Th %

Taﬂ}'fa?’SﬁS spp. b SHOBESENTE DD, £DD 5 T. chuzesecundus ZRFBICE 0, fib
DB L T % Stictochironomus WEEZ S (1984) i hif, 2EBELC->TWd, & DiE >
Chironomus nipponensis X EBIBMBIEL, 0m FTHRETL2ILHBTES, HRHH R
Phaenopsectra kizakiensis 533 / W CRIBEED £ IGEVEHC AL TO SO EBTH o7
#, SAL8RTCRAMMERY, 8ATH I mBATOAFRS NI,

S 3 PRSI0 A ) BIIROEESE (1981 £, BEK m™2)

Table 3 Number of chironomid larvae in Lake Chuzenji in 1981 {(number m~2)

May 1981 August 1981

Depth (m) 1 13 1 10 30
Prodiamesa sp. 1240 20 400 - —
Orthocladius spp.! : 800 — - — -
Cricolopus sp. — - 110 — -
Orthocladiinae genus sp. — 20 20 - —
Sticlochironomus spp.? 560 310 360 40 80
Chironomus nipponensis — 380 — 130 270
Phaenopsectra kizakiensis 360 - — — 230
Polypedilum sp. A® — — 90 — —
Polypedilum sp. B* 20 70 110 — 10
Cryplochironomus sp. A 70 — — - —
Cryplochironomus sp. B — — 20 - —
Tanytarsus chuzesecundus 1820 — — - -
Tanyviarsus sp. A — — 580 - -
Tanytarsus sp. B — — 20 — -
Tanytarsus sp. C — — — - 10
Micropsectra chuzeprima 40 - — — o~
Micropsectra sp. — — — - 20
Procladius sp. — — - 40 —
Pentaneurini genus sp. — — — — 10

Y. Including Orthocladius chuzesextus and O. chuzeseptimus which could not be
distinguished at larval stage

2 . Including both Stictochironomus akizukii and S. multannulatus

3. Larva of this species could be distinguished from the latters by the shorter antennal
Segments .

4 . This could be Polypedilum asakawaense or P. nubeculosum
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2.3 B 4 (F&4)

I D THEFHO M THok e ELoh, BESL FOLHICME L haislic A A
Twd, KEUEEHHL {, BIAEOESLEZNELoRR LI THR Mk E, FERBR
KR2mTHEHFEARToLIATRIIMEETH -7, 5 me WmD 2 ROBETOIHER
13 Chironomus nipponensis O H T HMIANFZ B0 KEL, /4 L EXHET L ICHE
Hashb,

SMHEETEA I XL TFnTHY, C nipponensis FE2L{BRAZEMTER G, Ll
AV DOBERR TEEEIE{Z-TWw3, 2 TOMNEEIL Tanylarsus sp.& Stctochironomus
akizukii TH DB, BERB/HERBL TV, Tonptarsus B35 EhoBR s 2B RTH
b BIOERBERE L T, BHEEXTHIZ2.5m, A6 mTHY, B/ BErEFLT
Wi, BRELSBICEVLI bbb o T, BERBTIZE Y,

£ 4 AHOIRY) AHHOEESM (1980£9H 38, EEH m™?)
Table 4 Number of chironomid larvae in Lake Saincko on 3 September 1980

(number m~2)

Depth (m)

5 10
Tanylarsus sp. 210 —
Stictochironomus akieukii 320 -
Chironomus nipponensis - 1330
Phaenopsectra sp. 10 50
Synchironomus sp. 10 —
Cryptochironomus sp. 30 —
Pentaneurini genus sp. 10 —
Procladius sp. 10 60

2.4 R B (&S)

Miyadi (1932) OBE BV T HRFEL» LAV A EREL Ty, SEOHECEVTD
WmOEIAPSRLIAVAREETZIENTEEDP o7, LELA IS XEAHLTED,
EREBCEIAMEOENEDL SND, A b3 3 XRBCHRHHHTHERED R LI}, FIED
OB/ HEEHERCTH .o L b/ WOA 3 s A0BRFREET S 20 10570 18
FTrdsd, 2R B2 Chironomus nipponensis HEONMBEOHFEL L THon D, 22T
HEGEZALVBRLBOESCREL S s, 2OEARFSHTE Y, ¥bohbb) EHY
B oo, 10mABEA S - & bIEERASLE, 2hhsBECBATREYT 3DICHL, B
Bt odmAEN ok, ZITROND Tanytarsus sp3BE /L B> Tw 5,

Ry —
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= 5 FBOIAYASIHOEESA (1980F9 338, BEH m?)
Table 5 Number of chironomid larvae in Lake Marunuma on 3 September 1980

't

(number m~%)

& Depth (m)
- 0.5 5 10 20 30 40
Tanytarsus sp. 360 130 810 — — —
Y Stictochironomus akizukii 130 330 120 60 20 -
Chironomus nipponensis 1230 90 120 190 80 —
. Polvpediium sp. 1390 — - — — —
Synchironomus sp. — 200 30 — — —
Cryplochivonomus sp. — 20 30 — — —
Pentaneurini genus sp. — — 10 — — -
Procladius sp. 10 — 10 40 — -
Psectrocladius sp. 10 — - - - -

2.5 E B (%6)

COMOPRBERBILT 7 EN TS, BUB2OBRESThATW Y, b mifHcsnT
6ROLRAY AHBEFEL A, THIEMA 20 2O Tanytarsus DS 2 ER#REL TV D,
Lol 10mBEATR2ES 20m TRIBLLAHEEZR TR L, LidoT, IOEOEEIR
BHHERLS mMEBBRTH T, THEHLTA FI i XR 10mMaTHE, o, AWERT
& 342 Chironomus nipponensis 125 mMBE & L EH XD » -1z, Phaenopsectra sp.ii
CREVIEREB/BE X BT w3, Stctochironomus akizukii % 10m IRICRE s wl &
B, COBMCEORLNIHERTH S,

® 6 WAEEEOZAYAHHOFEESM8OESE 3H, FER m?)
Table 6 Number of chironomid larvae in Lake Shimizunuma (Sugenuma) on 3
September 1980 (number m™2)

Depth {m)

5 10 20
Stictoshironomus akizukii 160 — —
Chironomus nipponensis 240 10 -
Polypedilum sp. 360 — -
Phaenopsecira sp. 2380 — —
Chironomus sp. 40 - -
Procladius sp. 470 80 40
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3. MBORBER - ELEBY
3.1 HBORBEEE:raIR)HRERE
BOBEECOREERTEE: LT, BHER oo 7 VESEV SR T &7, K85 (198D
i Carlson (1977) OHIE L - X B RERIE L HERHOBMI DL TS TR OMET R EERERT
Wi, M2z rBonBRCHL2A Y AOREROMEBHEEOBFEERT, 2 AV DB
FRL Carlson BHMOT LR 27007 4 VELVEHTEDS I Lo E2VDL NP BE LR
WDHEBRE L CERICR- T3, D0, BEBELSEL 22 ) AORFRIIEMT 5, 55
BRI ZA) AOFBL BV EEBLOREERL TV EEZLTEL IR 2RV,

Py
[=
o

10!

-
Q
W

Blomass of chironmid larvae {Fresh wt mg m2)

107 1 1 1 i 1 . T
20 30 40 50 60 70 BO 90
Carlson TSI

E 2 BADHIBIIII—LY EBEEER:BEEONE

Fig. 2 Relationship between biomass of chironomid larvae and Carlson’s

trophic state index in Japanese lakes

3.2 arRYHheAb2:X
2AAVAEA I ARHOBEFPORKL L THbh2, BEOMBE2SBICR & &l
EOBRIRES BTV E»ER IR T. MEBCRBEZBRIRALZY, BRLETRI2R
AWML TA P I IXDNENE, FLF0HLBIL 330 THE, HKBEshb LD 24A
B, B, ARy A RoETHL. —HB /W, BE, BRI b i X0F0ETDH
Z, FABR LM ELT, HENCZRTLEF TV I LRT60DERSH S EBbN1
2, e BN ETA2E2 A AOBOBEELLA P IXBBEVEITHE, AP 2A
Vb4 P LbBELES, MBORFRIEFIZZEL Y, ByHR2AVIORBELTAME
FXORI RV, che DB TR2IA ) FOHERIIBETERRLLD 100g 2825, 2R Y
Hb4 I XGBEERECHAZ L THAORTHLIBTORMLESLDOTHAEET 3,
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Fig. 3 Relationship between biomasses of chironomid larvae and oligochastes

in Japanese lakes

3.3 azUsphsvid4MAbt I A0HANRTE

B/ MOBES (19804E9 A), 8 m CRMBEIFEECI 223 (1), BRUOIHESEA R
THTHBETAE, FNEHEINIZTFIVTRA I IADREERZ IS, A PRI E
TRAIBTHEHA I ERRE, 2R HOBEFRRX 2 maE—2 L LTHLI T 3, BS BT
BERSFRERC > T3 eEL oD, MERLBEFRLEUC IS KELT 2, 8B 5AMHE
DERHH D, Chironomus nipponensis O & D HEHEL b oTws (F2h),

O Z e BAXABTLRA I EMNTES (B4). 2A ) 7 ORFRIIAE O m OBERSH»
OO TBEIARTREAY VLIRS, BEREBC2LTHRL LI REANE SR8, U
5L IUmMETRATHI2ORELIOEREMNES L Twa eEz sk, 41 P IR
CNEB-STHREBROY—27345mDEC2IhD, 0miETo g N ERLTWA 4 b 3
XD EAEBRFLILFEG L TwE I e uBfsh3, BrBcsnTd)lofRAT S
BATHOEEERLL (XFM, 1977, FOALHIBERBLOBRLEALBITEHS L LI,
MrsMAT2ERNLBAOTHE, TOBRBrAR2RMebibBWEWCSTREA P 2@
BUAKDES<, 22 ARRERICE D SL T L om s ol (HIEKH, 1982), B7
MREERCERL L SHEOIMMBLT LI BEBRRBCL - TRES TV EDTRLHETH
B EMELMICERT,
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Fig. 4 Depth distribution of chironomid larvae and oligochaetes in relation to

dissolved oxygen at bottom in Lake Marunuma in Nikko district
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Fig. 5 The number of chironomid species in relation to depth in several

Japanese lakes
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Study on the Stream-purification in the Yukawa River
FRIRF<F 541
Morihiro AIZAKT
Abstract

Yukawa River is a small-size stream {ca. 8km length) located in the Nikko
National Park region. This river flows from an eutrophic lake, Lake Yunoko, to a
oligotrophic lake, Lake Chuzenji through Senjogahara region where is one of the
famous highland swamp in Japan. Travelling times of this river between these two
lakes were estimated as about 5-8 hours. Changes in concentrations of BOD,
chlorophyll-a, POC, DOC, phosphorus and nitrogen along the water course of this river
were surveyed four times in a year from August 1981 to August 1982. BOD, Chlorophyll
-z and POC concentrations decreased from upstream to downstream and the
concentrations changed from 2.2-4.6 mg/1, 9-29 xg/! and 0.7-1.8 mg/} to 0.8-1.9 my/
1,2.2-6.4 xg/1 and 0.2-0.7 mg/], respectively. On the other hand DOC, PO,-P and TIN
concentrations increased slightly along the water course. The mechanism of stream-
purification in this river seemed to depend on the ‘sedimentation of particulate
materials in the Senjogahara region.

1, @Usic

BN HEARAE, BEXEE ./ BCHEERL, SRS CHEN 8 km OFIITH B, i
FOB /MOERELOETIELL, Z0BEBREB/ 8L TH#SFRIC RUHRD Tw 35,1981
£ 6 B i3SI Uroglena americana O REWFEL A o, HRESEHS STUKL Tw 2 74GE
AicREKRM O 2 Y OMERS[SREI L,

AR AREE BRI N2 HAREEESD Y, —BHUKELRL,STRCEHT T2 LKL
KEQORENA LN, HRERICET 2 583 1920 SO Streeter & Phelps DR LRHE <
ZEhTWa, BETENHEREHEED [T 0BBER] OV -7 L2MRBENDH S

1. EvAEWR KEIEBEE T 305 FRENEESHEE AT 16 F 2
Water and Soil Environment Division, the National Institute for Environmental Studies, Yatabe-machi,
Tsukuba, Ibaraki 305, Japan.




TR T3k

(TAIND e BT, 1981), Lo Ladis )| o BsfER s L 2 Ho g ER
A, R, REZOHEMRL A S ALSEEL, ANCI O TEOFENELDITNE, &
NMzBWTH LB s 22, FOEENTFERRE : TTbhTwivn, AFRTH,
ERBELULBCEL2RL, SPCABBEROEFEAYZHITOHBEROREC OV THH
ERAL LA, B/ HOEEEESEN2BLTYOL I CPHEFHCEEL25 L T30
oW TR 21To 7,

2. AEHS €
| CHABERSE AN Z e T T, BINRE / MCFEER LT CBREL>TETT 5. &
BOLHESLL, THESL2& LA, FORESLZ-THZ kmBERTFLEB " RICAL. «
BRI ABER % St 3, WBrFoFARES St 4 L L, St.-3 & St 4 ORI ai AT -

Mt T.l;o

WMt.Bhirene
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1 BloBER: BEMLSRUTENZ S A

Fig. 1 Drainage diagram and slope of R. Yukawa and sampling sites
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2, EEOEOLHE S5, FOEHESLE & Ui, B/ ML TRSMOEEEE 207 m Th 5.

3. BEXE

WA 1981 E8 Hi o 1982 £ 8 Bl THTL, 201981488, W0 ARU198246 A,
8 BG4 BRFE TS KBEEHC DL TRE LT -, Pkl 3 RITFERE CMIS MFiEH % B
WRIEL 7, FBETE L BFEOKED SRz, SEPFHBEERR (BOD) i3 200C, 5 HM
ETHE L, BESEBESR (DOC) ik Menzel & Vaccaro (1964) OFET, Zou 7 4 h-a i@
{12 SCOR/UNESCO ¥ THIE L 72, BBEHBIF (POC) RUEH (PON) i2d 55 Lo 450°C
TIRMMU M L7 75 A7 s AN —7 4o F— (TVR7—H APLD) BEMEREEL,
80°C 2 HRLA E&EM% CHN 2 — % (A MT 38) THIEL ., HEREZEE (NO,-N), HRj
BMERE (NO,-N), FrEo7EEF (NH,-N) R+ 0V ) B (PO-P) BEEX 757 7
AN—=T 4T — 7y 73 GF/C) TABE, 2BEOVWTF— T FIA4F—(Fr=ax
HAAIR) ZEWTHIEL,:, £Y ¥ (TP) @B~V A v oA ) 7 A TRIES RSN
U% POP BT (K5, 1981), EEBIEREDEET 1 3 > 5% Bu> 7 MPN #X
BEFREC LT, 200C2EMEERIAE L., 2EEET7 2 Vrad v P REaEHRT WIEER
ErEWTHEL L (A, 1982),

4. BRERUER

4.1 AOBLEYIKENFHED

B2 A Oft (St 6) HidaRBEABOFHELETT, KBRREMCH20CaTLEAL,
KM ICETETLR, FEBOBRRY IS m/sEE TR ERECET A S NI,
H3RUCH4CEBREREVY vREOCFHEL LT, BRESROKMABHRETHY,
#Fic PON Ofinasaoht, €Y v R SBE) Y O5D 2 HEREH TR CEMTET T2
EEA L ST, BEHEREAESBROBRERZ >LEE L - THEBRRE) v ORBNSEET
Hote

H5iwrau7 4+ e BEOEHELLTT, $8X%5 ug/|BEDBED I LAEM>TH
BN 20~30 ug/l WA BWBENBEINE, EicEvsuo T e BEBASRDC
Fidak ) —RRERO LS T, HAROBEERSE RREEERLE, 1983) ihid, #l
Hrorun 74 BEORNBE / B TOENM 7S 7 o8l 007 40 a BE
DRI HIEL Tdz,
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Table 1 Rates of BOD degradation along the water course of the river

Ci=Co = 107"
Date BOD (St 2) BOD (St. 5) Time (St. 2-5) k
(mg/1) {mg/1) (day) {/day)
81, &, 13 2.8 0.8 0.25 2.1
‘82, 6, 16 4.6 1.9 0.34 1.1
‘82, 8, 26 2.2 0.8 0.21 1.3

Tro ERENEES2BELTAD ESLIME SLA4KXHTTORBBEEMOLEIZ X 2t st
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D St. 5 FTORERENRSHEHSCE T 2HE» o HEL TS L £ 5 KMy SRHHBHLE
z25h, ZOfEL BODBECHTE» R SN2 HEFERE L TR 1.3~2.1/d0EH B
fro COBRECEKABEOMIITES UE 9 0.1/d) L v idEshckE L, shknEOMIT
BoNf{H0.3~0.6 T HIFERILREL (FF, 1974, LarLiys, ZoEELEALED
L R2UOEBRETHY, BREEEERTETILZW I LLERTALEND S,

4.3 MTLEHEIRBREENREER

112y yBECELE, M 12 cE8EY VBEOELERT.2) v BEREB Y HICA -
THBAVOLEC L 2FYoa 6Ny, MO0 St 6 TRRIIRUEBBOHXKOBETRE
DM A STz, ZHICHL THEIE Y BRI St. 4 206 St. 5 QR 7 [Fs i+ 2 @R
viHoh, BRTHLZESEYELL ) VBRI TWE 2 e SR I L, Bk 20 o
BN RHAR (FREHEBEL, 1983) CBWTHEMLFREEEZEATEY, SEOERLH
BLERBFEOSNTWS,

BRESEFBER SL 205 St 4 Xh T THINT 2EENA S Y, BEEY iRk
TSt 455 St.5OWRByEBTRELNASH R o (H13), BRESSRO ) 5HER
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5. 9
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Nutrient Budget in Lake Chuzenji

FHIE-TA « R - FHEE - BERE' -
=M B ERE— - KRR - KR R

Morihire AIZAKI', Kohjt MURAQKA!, Tatemasa HIRATA?,
Takehiko FUKUSHIMA®, Toshio IWATA!, Senichi EBISE!,
Kuninori OTSUBO! and Akira OTSUKI?

Abstract

Phoshorus and nitrogen budget in Lake Chuzenji was investigated in a year from
August 1981 to July 1982. The main sources of nutrients are seven inflowing rivers,
atmosperic fallout and inflows from residual regions excluding each river basin. The
total water loading of the year was estimated as 175. 7x10%m’. The water loading in
August showed very high value due to the rainfall of the typhoon, The R, Yukawa
and R. Jigoku were the main source of the water loading and estimated as 28% and
24% of whole water loading, respectively. The water loading from precipitation,
residual regions and five rivers flowing in the Senju beach region were estimated as
14%, 15% and 19%, respectively. QOutflows of lake water were mainly the R. Ojiri and
underground leakage of water and were estimated as 25% in the former and 73% in the
latter.

The total nitrogen income and outgo in the year were estimated as 65.5 ton and 79.
8 ton, respectively. The difference probably occured due to the error of the.
esitimation of nitrogen income and/or sedimentation amount. The R. Yukawa and R.
Jigoku were the main source of the nitrogen loading and estimated as 35% and 28% of
the total loading, respectively. The nitrogen loadings from precipitation, residual
regions and the five rivers flowing the Senju beach region were estimated as 13%, 11%,

1. ERAEMERF AEIEREE T 305 WRRRERS AT 165 2
Water and soil Environment Division,the National Institute for Environmental Studies, Yatabe-machi,
Tsukuba, Ibaraki 305, Japan

2. ENVAHEWMER HAERE T 305 RIGESHEISHLENF| 16 % 2
Chemistry and physics Division, the National Institute for Environmental Studies, Yatabe-machi,
Tsukuba, Ibaraki 305, Japan.
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and 13%, respectively. Main outgo of nitrogen from lake water was the
sedimentation of particulate nitrogen. It was estimated as 75% of the total outgo.

The total phosphorus income and outgo in the year were estimated as 9.6 ton and 14.
5 ton, respectively. The reason of this difference seems to be same as the nitrogen, The
R. Yukawa and R. Jigoku were main source of phosphorus loading as well as nitrogen
and water loading and estimated as 56.5% and 2%.5% of the total amount. The
phosphorus loadings from preciptation, residual regions and five rivers flowing the
Senju beach region were relatively low and estimated as 7%, 3% and 49 of total
amount, respectively. Main outgo of phosphorus from lake water was the
sedimentation of particulate phosphorus as well as nitrogen. It was estimated as 88%
of the total outgo.

1. gLwi
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2. BEHRZE
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X, EBENEXTE—FOM) L LTRY ok, ARZHOMINRARIZILA»S 3HAZT
ORI BRESL D027 L TRTOANTERMEEEML 2, BRI ZOEE»# T
AThHszorr—BERBAKLLTRI AN MRESECI Lo TRTERELZHV, #0
feoEicon Tk, LERBEUATERE:BERORBOERER» S, BREEF~—2LL
TEELE, BEE» 5 ORARRIRERPBHFRCEL TRD I, BRBER E=N-Ulew—
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Fig. 1 Lake Chuzenji and study sites
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Fig. 2 Seasonal changes in flows of the inflowing rivers
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Fig. 4 Seasonal changes in total nitrogen concentrations of the R. Yukawa, R,

Jigoku, R. Shimizu, R, Qjiri and lake surface water
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FLICANEETT,19814FE 8 § 22~23 BCREAD 29 580 mm DERHIH o2, COERE
DA R EED & TIHBPFHEE % o O THAMOZEED SBIEL . COFEBNICEY 8H
OFARVHIHARZHO A CE~RT 2~ 3EFVEEZ -7, 8§ AR ERORAKEIZKE
BRUETI 12~16 X 10°m¢/ B, ZHFidi4 LT 6.4~8.4 X 10w’/ H ThH > 7z, HiAKES ZiZH

- AKBRERE - TR b MBS 2 VBRI L T, TORDEKEOET &N, &

WAFNDAREFRHET 2 &, BIIRLE S £ED 28%, RicRIIT 24%, REBRUE
MroMNEFREFN BRJMF 4R, FEFELSHATS DS 19%0OE& T > T, —H, B
HERRERT2.7%, KR)I»o OREREH 255%THED BURBMTARZEZWKEELSN0
72,

M6 @RMO 4 ficsd 2RAMNARCEAD 7 14 ) B L BIEFEOMERT. TF

FERCHRATE5ENRE T ARV E, EREEE L B —DORMERE> Tk, =7, #BRK

NECENRET LV E, EREEEE bE KEN»Z VEML Tk, Bihko7 2 VE, B
SERERTFFrEEFRAT AN RN ECRIOEOEZHEOETE -0, AREEAS
&, BINRUHER 2 6 2HAKED 52%45, 0Mflis s B%MBHAL T3, FAF AR
KOFLH)ELBEEREOIFORFR IOKNENELTHS I LERTI

# 1 EFE 315 ARIE
Table 1 Water budget in lake Chuzenji

Income (10*nt*/month)

81/Aug. Sep. Oct. Nov. Dec. '82/Jan. Feb. Mar. Apr. May Jun. Jul. Total
Fallout 8.3 1.8 2.2 0.7 0.006 0.3 0.2 0.9 26 1.5 3.2 3.0 4.7 14 %
R. Yukawa 7.8 3.3 4.0 3.8 4.1 3.0 2.4 3.3 4.0 3.8 4.2 50 487 2B %
R. Jigoku 59 4.1 2.9 2.9 3.9 3.0 3.0 3.5 3.3 3.3 3.7 3.2 427 24 %
R. Toyamazawa 32 09 99 1.1 0.7 0.3 0.1 0.4 1.0 0.8 1.2 1.7 120 6.8%
R. Yanagisawa 2.4 08 0.9 1.2 0.8 4.5 6.2 005 0.9 0.8 1.0 1.4 W8 6.1%
R. Shimizu
R. Yokokawa 24 ¢.8 0.8 1.0 0.5 0.4 0.2 02 0.9 07 1.0 15 10.6 6.0%
R. Kannonshi
Others 64 2.0 2.1 2.6 1.6 0.9 0.4 02 23 18 2.5 3.7 264 15 %
Total 36.4 13.7 13.8 13.3 115 8.4 6.4 B2 150 12.7 16.7 19.5 175.7
Outgo
Evaporation 0.4 0.3 06 0.6 0.6 p.g 05 05 ¢.2 0.1 03 03 50 3 %
Outflow 22.3 6.7 2.4 13 1.0 0.9 0.6 0.7 0.7 0.9 2.6 4.0 441 2B %
Others 12.6 5.7 8.6 12.213.6 11.5 9.710.2 11.9 8.3 11.5 13.7129.5 72 %
Total 35.3 12.7 11.6 14.1 15.2 13.0 10.8 11.4 12.8 9.3 14.4 18.0 178.5
Accumulation 1.0 1.0 2.3 -0.9 =37  —4.6 —4.4 -3.1 2.4 3.4 24 15-2.7
in lake
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Fig. 6 Distribution of the alkalinity and conductivity in the inflow and outflow

rivers and lake water of Lake Chuzenji

3.3 SR

BRAEEER2CRT. BAPOERRSIHBEN T Th o7 v E=T7 RO PLZVGEN
T, BEBRROWUERTHLE 70T, FEENNCI2AGCEREEIRREXEAL .
2 VEFI 5 BORETEWENEE S s, £ 10~30 pg/ | BEDQBETH - 72, WX
THECREFAFTLOTHBRE, BR369ug/l, V> 28 ug/l AL, 2O ERICH 5 FHDL
NEFERRE ETHIZE L7 1977 £ 5 1980 F£OFHE, £8F 900 ug/l, £V > 52 ug/l W HART
BETUR, V> TUROETH - (L, 1981,

B L2k <, IRIESATACEERR X D80 mm OERMHPHEH 2L T3, 201,
10 B 22 Fliz t2 98 mm, 1982 £ 4 H 14~15 HiZid 127 mm QEFRAHIEE S 1T 2 (HXPIRATE
¥, 4B 15 BREBAH t—RLofEKBCHT 2BNOEER*F DL I8 TER, BN

£ 2 dHNSWETORNTOBRRRUY VEE

" Table 2 Nitrogen and phosphorus concentrations in snow or rain collected
around Lake Chuzenji

'83/Jan. Feb. Apr. May Jun. Mean
Sample Snow Snow Rain Rain Rain
NO,-N . 228 182 192 65 -
NH,-N 129 230 61 13 —
TIN 357 412 235 78 743(TN) 369
PQO,-P 6 9 12 19 -
T-P 12 15 22 61 3l 28
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Table 3 Budget of nitrogen in Lake Chuzenji

Income (t/menth)
'81/Aug. Sep. Oct. Nov. Dec. '82/Jan. Feb. Mar. Apr. May Jun. Jul. Total

Fallout 3.1 0.7 0.8 0.3 0.002 0.1 0.1 0.3 0.9 0.6 1.2 1.1 9.2 13%

R. Yukawa 8.2 1.3 2.0 09 1.6 1.0 1.0 1.6 2.4 1.5 1.0 1.7 24.2 35%

R. Jigoku 3.0 19 1.1 1.3 2.1 14 1.3 1.7 1.5 1.5 1.6 1.4 19.8 28% )

R. Toyamazawa 1.0 0.2 0.2 0.3 0.2 0.1 0.03 0.01 0.4 0.2 03 0.3 3.2 5%

R. Yanagisawa 0.8 0.2 0.2 0.3 0.2 0.1 0.04 0.01 0.3 0.2 02 0.3 2.9 4% "

R. Shimizu

R. Yokokawa 0.7 0.2 0.1 0.3 0.1 0.1 0.05 0.05 0.3 0.2 &3 05 2.9 4% ~

R. Kannonsui '

(Others 1.9 0.5 0.4 0.7 0.3 0.2 0.01 0.06 0.8 0. 0.7 1.2 7.3 11%

Total 18.7 5.0 4.8 4.1 4.5 3.0 2.5 3.7 6.6 4.7 5.3 6.5 69.5

Outgo

Outflow 2.1 05 6.2 0.1 9.1 0.1 0.8 0.1 0.09 0.2 0.3 0.5 5.1

Sedimentation 10.1 8.9 4.7 4.3 4.5 4.1 3.1 3.7 3.7 4.0 4.7 4.3 60.1

A .

: ccumulation a6

in lake water

Others . 1.7 0.8 1.2 19 2.1 1.6 1.5 1.5 1.4 1.1 1.5 1.9 18.2

Total 13.9 10.2 6.1 6.3 6.7 5.8 5.4 5.3 5.2 53 6.5 6.7 79.8

DWELRLEBILANGBNT, FPEFOLY VBES 5 ug/| BETH 5705 440 ug/l
DBEEZTHEML:. 2EREELTER 60 ug/| BEOEEH 1350 4g/1 FTLEFLTED, 1
CYRUBF L EBREORMMEL» -, R b s ksEF THELEV - OAEITRER
Elitsohighrol, TEXRICHATAANTEARINCBERL &S LIS/ et 5
CEEEbOESR R (BEHER), 4H B HMS S SOmmBEORAKED £ 2ITHEE
EiTotd, TOLE2RXFEEIEECRRRE L, 2079, 100 mm BEL FORERF DV
T, BECES MEROMEMMC, SN b4 A HCHRALL2EHETR2Y) VBEEFLUT
RIE2IT o7z,

RICBRNEERT, 1981 F 8 ARERCIZETOLS, OBD 3~5EEEORAAN
DA ST, BEFOBEOL L B TR, EFC4~6 ton/B, £HK 2.5~ 4 t/AEEOH
AQEHBREan, FROEERE/NTRELECEN S FOMART D 4% 0B EIF L H#E S
i EMATNDOEMBERAFTREERD 2 B2 24.2t/y LB HE 240 3I5%DHSI R -
Twtz, BT, #RhI28%, BRI & 2B AH 130, BREE» S 1%, MLRI» S 5 %,
WREUMHOTEI@N» e 2P 4 %OBREGTERAH D -2, —F, WHEE L TERXRN
HoOEEMBHAIE. 1t/y, Bk & 27 Hs 18.2t/y LHEESh, B ZNCHERT2 2 #£25
i BN St 2 TOEHOEAE 60.1t/y L HEES L, AR L HHAR R UEA L ICER
ANT-EEBLOE, 98t/y X010t Hrot, MARBRERE - RHBERBPHK T2 L
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e EEWIC 51 A REENY

E69.5t/y, BEHMNTI8/y LEER A, MUENRARON L1EOMIIE 72,

F4w) YINERTT, SHOBRRC LI 2B/»50 ) »OWM AL 2,644 kg/ B L ERRNICHE <,
zO-» 8 BORAARRRUBIOEMARREIHWEE -7, RROBEO I ZVATR
350~700 kg/ EBEOHRABWNE TH -7z, B0 8 HOAR I B oFERM &0 &I HEIEITR
T3 L HEFINT, BHATIIOERMY » ARHESERD S LBI2156.5% LR LE <, Wil
NIt 29.5%, BRiooOEBEAENT %, BEE»S 3%, SLERNI» 6 2%, MRECMMOFF
3Elllmezh e 1 %EEEXA, BIIRFHERIITERARED 86% % o Twi, —AfH
i3, KRN0 5 OREF LS 331 kg/y, BRI & 2 il 223 kg/y, FHOBMANERES 1089 kg
FEEESR, BOQPRCHEBTAEELONS, HRSL 2 TOEREr o HEL BRI
12,894 kg/y THY, HARUVHNES h T SN WINHERES,040kg/y £ 0 4,854 kg %
ofz, MAKRY B EWRLEBY v EEEET2 &, FIESNI.7t/y, BRELH 14.5t/y THEHE
DBIMARD 1L5EDEIE >,

£ 4 hEIMCBB YLK
Table 4 Budget of phosphorus in Lake Chuzenji

Income ’ (kg/month)
'81/Aug. Sep. Oct. Nov. Dec. '82/Jan. Feb. Mar. Apr., May. Jun. Jul. Total

Fallout 232 50 61 20 0.2 8 6 25 73 42 90 84 691 7 %

R. Yukawa 2644 165 482 160 180 157 148 228 570 220 235 281 5470 56.5%

R. Jigoku 420 251 172 170 251 196 19z 273 204 247 221 258 2855 29.5%

R. Toyamazawa 91 7T W s 2 1 0.3 2 10 1 17 143 2 %

R. Yanagisawa 29 6 4 75 4 1 0.3 6 5 3 3 1 1 %

R. Shimizu

R. Yokokawa 26 5 4 6 3 3 2 2 12 8 12 3t 114 1 %

R. Kannensui

Others 91 14 15 18 49 8§ 3 2 30 20 25 55 290 3 %

Total 3533 498 748 392 453 378 353 531 917 552 600 729 09683

QOutgo

Outflow 156 17 21 14 7 7 4 5 3 14 21 32 m

Sedimentation 2517 2125 638 599 696 834 743 1112 1189 1102 762 577 128%4

A .

: ccumulation 1080

in lake water :

others 35 16 25 27 25 16 10 10 12 8 23 16 223

Total 2708 2188 684 640 728 857 757 1127 1204 1124 806 625 14537

4. % ¥

HBZHI B0 5 HBINE 2T EEANTERARUREE L —H L. EFRNTEBHS
DPEADHN 1. EDEEE s ek —RLA-BECBT 2 e E 2605, U Y KRHRHESTA
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fBI~F3L 5

DI L5 B0 D, BRNLICERL TE OBERED -7, SIENETHA L FHHD D
BhREERREAL L RBESERCEr o0 Th S, BT CERRTY Y ORBEROER
fHE, WAGRSSFRARYELI TR TR & 2 8L TR T, 19816 8 HRU9
AREBREBOAENHBC 8o TiTbA o EAEETEHETH { Lo Tk, THIIHL T,
HENBRER S BEulL ok, EWORBrA2HHELELADE THET 5 &, EH
EIZE|FE 19t, V>4 642 kg, HTEIZBEFE18.6t, V> 3.77Tkg &40, BERBWETIEIZOD
BoTHED, U HEHES 12 EBOEE ko, BROBEOIRLROA TR, SRS
SEMESTEMERLTIHIZA VABE LTSI Eh o O R L, HEEETRKIES & 20
WBBEE 2o, U TREB Y — Y EHL Tz, 11E»5 6 ADASEd.LE LY
M THEESEAEEL D TEbof, 2O EHBEAECLFERIIG D0EZ o d 5,

ZO—o N REABTEORTEMET ¥ 2 %2603, B2 L OBE, BREHCRIY
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Fig. 7 Nitrogen and phosphorus deposition amounts in Lake Chuzenji

(@) observed at the lake center, (O) estimated flom income and outgo amount.
A, nitrogen deposition. B, phosphorus deposition.
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PEFMICE T2 F RN

FUBRBELL) VA TERCEABBRBETHRATL Z LN T D (BEHE, 1981), BROE
BREFLVARE, SARVIAOEHE L HEEED V HBREICH 1000 kg 0ESE L EE

ELTRIOLSHEENEZ NS, LHLENS, BIAKRO WA CEHIE L #EEE
KERBoMHLSNI I L, WAGHBORESRA L BRI, HEBBOWZIC & BENE LT
BEMESS 5, MBBEOBER St 2 2L LR I AR TLAT>TE ST, 2 HEHSRE

NIBR OW T ALV R TH - 2 b, WO THHERRE L D RKan@sGoni
AREMEY D 2, SEHMAHEPELFESLEL LSS, LA RELBLWRASAS S

&, ERUTOMRKOABRICEI MFL R BEEERIZLTWITBEG 52, FRCHEE

ETOBRROBE FFLEETERVARELHY, TnoORBSHEE L RR, Sl - 72
RSB E L b D EEL SRS,

B OKBENZ OB E L TS L, PRFHOMARGTHER 5. Tg/mey, V >~ 0.8
g/my THEDIH L, BeEEBLOFL I, BrETEFLFN, HE126.7g/nf-y
£ 18.8g/mivy, U 9. lg/mey X 2.7g/my &% 0, FRSHEADETNSLIZL I L dbhn s (&

U 5)e ¥RINSOMIELILET 5 LMARN EHHAROENASE (, BEXTE%, VT HU%

DIWPCHERL Tw 2 eEzoh 3, ZOLIZHOBRISROKERE*E 25 LTC+5E
BET20E8H2,

BT 2) YRAAREPSBAKTDY v, 8F, 7007 4V BERVEFARELHEL
& 5 T B8AE Vollenweiden (1968 DIREE L 3R Tw5, #kbo£Y) YBE (TP) i
AOBEREE (R &2V > OBYRH () toltk, o, SSEsLIELANERALY Y &F (L,)
EARBER (g8) oA L->TRDB I LMNTES (Vollonweider, 1976),

= (Lp/gqs) X nr={(Ly/qs) X (Ry/Rw) (1}

Vollenweiden 12 zr 3 1/(1 + v Z/gs) Xiz 1/{1 + vV R,) EEL wH{EEL THA O TEFR %
ToTv 3, HEFHOKNES SAOHERE (R,) 2RKD5EH658ERE, £1:2) 00
AR AN TFYRTEEN 84t THEZ 0T HHE - KH, 1984), RARRRI.4t/y Tl T,

® 5 WENE, BRI TORBERNE

Table 5 Nutrient budget in Lakes Suwa, Kasumigaura and chuzenji

N (g/mi-y) P {g/mf+y) Source

Income Qutgo Residual(%) Income Qutgo Residual(%)

L. Suwa 14.45 km? 126.7 95.1 25 9.1 7.3 20 Okino(1982)
L. Kasumigaura 171 km* 18.8 6.8 64 2.7 0.7 74 Goda et al.(1984)
L. Chuzenji 12.1 km* 5.7 1.9 67 0.8 0.05 94 This study
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izl T

0.87TEMNBenD, LT o OEELLT0.130EB6NE, —F4, I/(1+VR)DEELT
F0.28 0o ns, ZOMEEFIHL THASLO TP EBESRD L &, (L/gs) »55mg/mTH 5
DT, ar QI3 OHFE T ug/l, 0.80F S 15pug/l L0, WHETHEADY »EHER -~
L, #BFRK2BERVELE R . :
BNz a 7100 BER2L) YRAANELISHET > EFLVLLIEY DERNICE N
Twd, ZIZTROECD (1982) MR ZECWMBOBELER > o HEL LN 2B L THE AT
5. OECD & iz ki, EBOFH 7 v 7 40 o @E (chl) 2V Y HRASHROMIZIZK
A0k BRI S 2,

log(chl) =0.96 log (]—‘Pqis"—") —0.553

_ Ly _
=0.9% log ( ST T ) -0.553 (2)
ELFEROr 07 4 v o BEELRKRAO L S 2BFESED B,
log(chlne)  =1.05log (£%§Z)~OJ94
_ Ly _
=1.05log ( S VD ) —0.194 (3)

IheDMERESEORETHBORE, 013 1/ V/E) 0.285RALTHET S &,
o 013 Tk, Fior 0o 7 4 L aBEE LT 1. 9ug/l, BRZOO 740 aBEE L T5.0ug/l
DEBESNL, COERXTPHFHCBIIRBOEY 00 7 4L o 8F 2.0 pg/l RUEERRIC
Bonlh 725800 OFIREEE 4.1 pg/l & 1IF—F U7 GER-KH, 1984), —7, 0.28 %
RALLBESCREY 7007 4L a BE 3 9ug/l, REZ7007 40 aBF 11.3ug/1%D 2
EREBWEE -7, LEso THEFIIBLTIE Vollenwelder 88EFE L F#lickE_T Y > @
R EsEG e, =1/ (14 VR,) EHETHORBEHETHD, £HE»SHEELL o=
0.13DME%E) ONFUEELLNE,

Wi S ECRETHEROBEROBESE, > OT, BEROBEDOR WIREBEREL THES
Tot, TORBHE, AOBERBMELYIELLY, LELTRE6.6t/y, or OfEX LTIZ0.16 %48
Fro 1A VORAAMBEX 6mg/mEz -, TRODEEFFAGTREE au 7 4 1o BE
EUBErzva7 0 alBERHE TR 19ug/I RS2/l %D, BRAWESERLE
ErERRAILEL 51, COLED I/ (1+VER,) OEELTIR0.26 8607,

BlEmRTERTEHAV VEREL SO 2 au7 s L o BE, 2V VBEEZHET S
Yid oy OEMERD SN BIEAEETH B, KRB L Ok FRLREOHERRETH 5, R
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o}

T 3317 2 N

PR L 72 1983 8 T IR 7.9 49/l V327 907 4L g BEATIEL T H
b, &70FHS (1983) K XATEESHOREBICIZA 7 A4 0 DFEE Y 007 40 o BEHSE
4 pg/l DL ECRBIZI6.Tug/| DERMEBRAIL T3, SHRINSOEPE I DY, LD —F
HHmENE, VEEROFESLELL5 5,

5, 88
C PSP B S 1B1ES A5 1982 F 7 B oA, BRNERUY VIREERIEL 7,

SHARNNOABEHEHET S L, BT SH < 260 28%, WICHERIT 24%, BERR
UBRO 6 BEFRTR 15% RV 14%, TFE7EPSHEATZ SHH 5 19%DEE K Z 2T v,
— 7, WIS RAERRETI%, KE/»5ORMIRH 5% TERD 2%t Fhkic L 2 BA L £ 2
Silz, FHOKBHEFER 175.7X 10 LB S h, FHNCRSACL2BEROBE TR B
Zirots, BHEATN D6 DSRAT B A5 L B { 26D 35%, WICHEIIT 28%, BR» S
13%, B 5 11%, SHURY»S 5%, IRRUHBOTEIAII» s FhEh 4 %0EEick -
Tz, =7, filhe LTRARN» S OREHME 6 %, WAkic X 278 23%, BARERD
WL 4 9%, BRAS T5% L EE S h e FHOBHMAARNRIZ 69.5¢ L RS s, &L 79.8¢
ERRAL o, MAREREREIRH 1L 1E0RBA SN,

EWATN 26O 0 o AFFEBN DD 56.5% TRHE <, FRTHR) o 29.5% TR ©4
MARR D 86% % Hdl, ZDM, B 7%, BEE»5 3%, TEVECHEATSSH)»
bAR%EESNI, K, MHEAKREI» 6 OREIEA 2%, WA L2FH2%, BHRE
FROMINS 8 %, B 88% it E s L, EHOBRASHEZ 0.7t, BFAHAHTIE 14.5¢
CHEESN, HHARSHARTON IS BOEC Rk, CORAE L TREBFREORKA SRR
OBV FHE, HBEOMEREZNE L SN,

NS ORERDS, PHFHICE T 2 kOBHREIZN6.5F, VOB 0876, V>
O¥FERMH - ROWERFEOKL, nr, 20.13 LHEEEN, ZOEXAVL I EICLY OECD =5
M HEAKOEY VRE, 7007 L aBERY CARR» SIET 5 I e AL WS 1
g

R&C, RIAEMRMBREEE LR UABHEE L3I0 > ORERVT LD ) E
DEEREYL T ni, BL TR L 2T,

5 A X ®

FHIET5L « KR - WK — « LNED « S8k -ERRE (1981) | BylEEACE T 5 2HEIN
X, EAEHEFRSS, #2292, 281308,
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FHIRSFaA « KHER (1984) : SR KRB, BT AEWARDIseEs, ¥ 695, 3752,

FEHENR198]) : BrEfEORREBES L CRE e o ORBEOHE DT, B AEFRAHHR
&, B208, 2742,

RERFEE— (1981 Ry @AfARAORTATER( L £ OFE, EuNEWRAMEERS, % 215,130

BERE (1084)  FHFHr s 2 BREYEOEERR L 7 08, BAEWRNESRSE, 65,
53—67,

HHE-NEEE-EERE (1984 { BrHORBEOMER Y T B LERRFRARE,H 54 5.

il - AU (1982) @ hASFMc BT A RAMIEINoBEERE 1, KBS L 2EE, KEOWH
g, 25, 5641—5646,

AEFHIE(1977) @ BEE D & OFR L S RARICE T RN L L O BTBH ERAORE, EPRmR
FrifFedRss, 376008, 1—53,
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By NEFRmARESE 695 (R—69—384)
Res. Rep. Natl. Inst. Environ. Stud., Jpn., No. 69, 1984,

I
E: & &

Summary

REE®

Kohji MURAOCKA

HREEFMIC Uroglena americana DREHMEIC X 2 KEAREROEESRE Lt D% o0l
i, COFMMCERBECRELRHCEHT 20D IOMREERLILDOTHEY, 2EMe
WOIEHETIORKD Y ZcHFHTRE L, FAHNREETH -, HOETRRLESIED T8
BT 500, CORFOBERLTET 270 TY, REOBERLE2E L NIRE,»S 10 E
RSB L WEI2ThHS, L LRSI s LARBERSRE L 22k, &
AEFMDICEERFC LRGN0, LWORURETIhbh SRV, %@ﬁﬁ)\ﬁ
FHCRBEPHERE L Vo ABNLERIZ L 2BRLSB, Lo TEIHREER A4
TH LRAEHETHERELTY, TORBLEHL LTI L L P L THERBLOETE
BEENT BRI LELERE B 20ESH-tb2 TH 5,

B2 OBEREOHTL, KERBLHEBROBRC b 3 FiE ¥R s S AR
TRAMHFTELLOTH S, TOFRCR, BLREL» DFGLEMRAREOKEHEEH
WHENDEIER-NZENHD, RROWBHEHABOKEH TEIENEELRKRUTHERISH
TR TELR P S LERERET 22 e A TE L MBREOE O ZORBIIRXII- 1«
FREhTw2, ZOEEZSGTFHCET2AME A > 20 ATHS, T4bL, AD
WEEET 2 v 7 —FREBEHTFEC L > TRKBOKIRE (thermocline) T 14~16 B O HERA
MIESHONBESETLE L TH 2, DEFHTHATIEEAAOAL L - THET 2D 1K
T-FOWREEA Y2}, ZOBRAEREBLTERSI mZbEL, B Insbz VEET
32 e MEMRESSE . ZORBTREEOMEERE T, AW TO 5 m OHEEER, ¥
DR THS00m OAREREMSFEET LI Licn ), FHEEBMECRE AR TKAELS
~6CEbAZILIbRD, '

CORARL L > TSHOWBFERELINET 2 FTHETREZ L, B AKERAZ EORIE
PEESNTHE I TORRE LA ¥ 2 OB BB Z L THB, BZLTT VI P VoA
M ZORKIHL, VAREBHEEERTLTWANTHEH, AL TRE<KTL T
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S

2, HETREEETH B, L dFE~ALE (Uroglena americana b % H—H) (EXME &
DERE 0cm OBERNE LD LEEbhdY, Zhided VaORERRRARETHL D, &
Ik > THESHOERBBCLPDIZLLELONS, LOLIDI L IREETIHEROHN
FHIT v, is

¢ﬁ%mwﬁliéﬁﬁmﬁﬁLmﬁMT,Mﬁﬁﬁtﬁm%ﬁﬁ#%ﬁ%énéuﬁﬁT%ﬁ
BCHEMHERDRERE L MR, SHLANFRETING 2 AbE 2 LHRAKRED 28% %D,
BOOR%EA FEHe LTTal, ffds za-sTTFRINCEERE LD, HTK
HETEDbRLHO) LEEENE, 20L3CIIEPBTRLELEARDORASR SN Z 2,
CHEAREF I L2 BREE L THET 2 DS,

ﬁlmﬁtﬁﬁﬁtfﬁgéﬁﬁﬁ%ﬁ%ﬁ66¢fﬁéﬁ,ﬁu~%mmﬁﬁﬁénfw5@
T, KBRBOBRPHERRIC L 2KOFFHLHHLRBLH L, O &2 THA
DEERVEAMEOR - ENRAE4H U, BRkoBRERERTHE2, FHERE(IA~5H)
KEENHEL LA OBEPS P Tk {, BO LERMO life work i ZORHlicHE B &
BTl SHECIEALZLOTEL, ThYLCHBEOEELE LV, FHcEEr R
RECHFS REDEBEARE, MAKRUHRADEOMMEBE > T, MNOoREE:—EEZETL &
SEEHEE-T V5, 19828 ARLIADERCEL, BRAR IO LEDH2CBHEILT,
FMOTERED S, CORFEENTA2ER, A TH60%, BEETH%, VTH
40%, 709740 a TRIW% LV IRESTHS, HENBARESENCEET 250 60E
KB TOEBENLHNEBHORECE, FMFOREESKHIEROEHSEBET LI LATE
wTHA I, |

WS L LT w3 U americana i3, 5~7 By 75> 7 b O 0% BB & 57 28
BE b0, 1983 FE - OO 7007 4 b o OWNESHAE» S, WES»S 10m £ TOBDORES
B, 22TH6 ug/ |OBRESTHEAO 1| BEBEHREL ., 2LEXBTORBERNS3
pg /1T, 6 ATACH BRIV, BEMTETARURABERZ L 2 REkEIE, RECS
B2 2o07 40 BERRN 20 kg/l, KB 16~1FCOEBTET L EEbR S, hHEFHO
OEHOBETRETE T REES T, BeAfRERRs s o7, MER, dRsEMTIoR
B & B A THRERE 2 2 TSN H 22 E 30 TH S,

EREI AL OERASTRAT REOKEGREBE{ RO T T, E2 10mffiLcAons
PPBEENEWY D LT OERMNZOE ERBERLETFONL L3R EEABRVWERSNS,
—F, Tu L rOEXRER LAREA~CBBZAENCTURELRETH 23T TH L, EBK
RBBTREMERR SN Tw Y, ZOREO—DEEZSNIDRREOKETEY, JOB
HoOEEAGEIZ I6CCHIERT, BEHFHOFCHES L THPZHTRENEbRb st wIRALD
2. k7, WHCOESRBREORBETH LS, BEHCEABs0h1/2~1/3BEE»-
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A

(R &8> Twd Edhild, PHFE THRIREO ¥ o /v HEERE 1 ) cells/ml IHHE
T2 oOLBE MM L EEEREHBEN TV I N E IS, 2OHARDVTELL, 20
BB —2 L Vv, BHTFEINZHMEEE 0.2/d EAVWTEHET S &, 19824 4
BizBRls hiz U americana DEE 14 cells/ml % ¥HEEERIC L 2 &, 33 ACHREREICRD,
200 cells/ml % FIFfE & K 2EM TRICRRRIC 25 2 L £ %, U americana OEE IR
B3 2408 0~18COBIMIZ 30~40 B TH 5720, PRFMILEME N L TIFRED b £ THRE
nBERETLITHOBENEFE T2 LAON S,

lEORTCMAT, ERTEVWORE / BE2EREILEIIORATES, Tibb, Bl
OWAKZABREBOTHMEC B TLPRFHIIET 2 BAOMEETH L 2L THD, FiC
AEE TR, B/ HAICEST 2BHEAERD SO L 2EAKRBEEBBEE TH Y, HikiL
HBRLROEREBLS S LIBS A, BRTRMZ Y OEREZOMMOMERA L LT
W3, ZO/REOIVTBRRLE I, BIOKBEKREODOINELTE IS, TOREIE!I»
SHWAT 2 FIAOKERL, —~RCELHA»6 5 ATGCHI THHEFHOBABL VBT
2, ZOROZOMBAOMIIKIBEBABARBRLEMS RO, LaLids, IOHR
AOPWAR L > THAORBKBZEH I CEBRE L THL1230T, ABRBOBRICIIA
ST EFZIRETHE, LRFZ, BlIORAIKCE N 22 OYWHEHIBIARETICL
B, TORENBLETK, RBURRRBESTLSL2ENREH D, £726 ALRILHE
AR E2a -, AKIHBABATEILNEZONE, JHODORAKBMEO2E
WEDEIIE, EREARESTAESIKT 2y, JOFMMIRFNORMESI L, brILI0
AR a2 L F ORI Yr o TW A Z e s, Bl s OB ALMANOHENERE S
FRECAeorOBELRIZLTNAEEZTLY, IOERSERELTE/ BOKE, v
g VviOEEREYADL E, SBTAK 1 AH~107 cells/ml @ U, americana DRFEBBRA S h
Twi, ZHUHBHRTFLT, BIOFEDOLETIE 4,000~ 27 5,000 cells/ml % 5%, 10 ERfAR
HHREFMNORB 10m - —BRICEB L TR, 60~350 cells/ml & & 3, 2 B HIHAREES
T, FORETEA»2EY, B/ 0 EEND VOV L o T—EBRBREOREN
B S A REROH L T EBHIoNE,

WFhOMIZBEVLTh, HNTOVEERSPERR» SHMOREERT 220, MERKE
Bloic LTE L LENDD, TOMREERFI, BAF L sHADEE, MR, SO, BK
FLLIMEMERE EOMPHET B THD, 1BIFSALS 1IN ETAHETO 1FHE
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Limnological Data in Lake Chuzenji

1981 % 7 A 6 1983 £ 6 Bic i TIT » To i ise il R Uil sp il A ) | O A 7 — & % 7R
T, WRLEF—F@UTOLETH S,

B 1 EFERUREMS
Fig. 1 Lake Chuzenji and study sites
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B (1984) %#EH..
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(1984) %2MH,
BEIv L PRSI BT B EN TS L2 b RUB TS v o b, B, W
LTi/hil - M (1984) 2B, b

s

51 B X W

FHI<FaL (1984) @ B0 EER. B ASWMEARNRES, F£604, 83—98,

FHIBFSFEA « AB R (1984) @ PSRl KB, EMAEHRmMBEEY, B 695, 3752

FHIBFSFEAE (1984) @ HisERlc B 1 3 REENK, BUABREMARES, F695, 99112,

BEERE (1984) | PRFHC BT 2 BBENEOLKE » € 0B, EUAEWAFNAKSE, 8695,
53—68,

FHEIE - HASE (1984) | PEFHOKERE - WHE, BYATHETFHRHRS, 5695, 536

UK EHIIE (1984) : hEFHic B 2EN T 2 Py RUBW S Z v 2 Y rOEEEE. BiL
EUIRAT RS, F695, 69—786,

B S%:EE Meteorological Data
i —1 Monthly average of air temperature {°C)
Jan. Feb. Mar. Apr. May. Jun Jul, Aug. Sep, Oct. Nov.  Dec.

1981 —-6.4 —50 -—0.6 4.8 9.1 13.2 18.1 17.9 12.9 8.1 3.0 —1.8
1982 —4.0 -—5.0 0.0 4.4 11.6 12.7 15.0 18.0 13.6 7.8 5.2 0.4
1983 -—-3.8 —-4.9 -—1.3 7.5 10.3 1.9

i —2 Monthly amount of rainfall (mm)

Jan. Feb. Mar. Apr. May., Jun Jul. Aug.  Sep. Oct. Nov. Dec.

1981 29.0 51.5 48.5 177.0 197.5 198.0 206.5 683.0 144.5 184.0 58.0 0.5
1982 25.0 17.0  71.5 214.5 1256.5° 260.5 248.0 1068.5 505.5 174.5 88.5 12.0
1983 6.0 56.0 96.0 245.¢ 1165 215.0
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BHii ABIRESA  Vertical Profile of Water Temperature

C)

Year 1981 1982
Deptt i Date Aug. 12 Sep.28 Oct. 21 Nov. 18 Dec.15 Jan. 18 Feb. 18 Mar. 16 Apr. 14 May. 19 Jun. 16 Jul. 14 Aug. 16 Sep. 14
L] 20.9 16.2 12.9 8.8 5.3 4.0 2.8 3.1 34 7.8 14.3 17.1 19.4 16.3
2 20.8 16.2 12.9 8.8 5.3 4.0 2.8 3.0 3.3 7.8 13.7 17.0 19 .4 16.2
4 20.3 16.2 12.9 8.7 5.3 4.0 2.8 3.0 3.3 7.8 13.6 17.0 19.2 15.8
6 2¢.1 16.2 12.9 8.6 5.3 4.0 2.8 3.0 3.3 7.5 13.4 16.8 15.1 15.7
B 18.0 16.2 12.9 8.6 5.2 4.0 2.8 3.0 3.3 6.9 13.2 16.3 15.3 15.5
10 15.9 16.2 12.9 8.6 5.2 4.0 2.8 3.0 3.2 6.5 11.9 14.8 14.6 15.3
12 12.4 16.2 12.9 8.6 5.2 4.0 2.8 3.0 3.3 5.9 8.8 12.8 14.2 14.5
14 9.8 15.6 12.9 8.6 5.2 4.0 2.8 3.0 3.3 5.6 8.4 10.5 13.2 13.7
16 8.7 14.0 12.9 8.6 5.2 4.0 2.8 3.0 3.3 5.4 7.5 9.5 11.9 12.9
18 7.9 12.4 12.9 8.6 5.1 4.0 2.8 3.0 3.3 5.2 6.9 7.5 10.5 10.2
20 7.1 10.5 12.6 8.6 5.1 4.0 2.8 3.0 3.3 5.1 6.3 6.6 9.2 9.2
22 6.7 9.3 10.0 8.6 5.1 4.0 2.8 39 3.3 4.8 5.8 6.2 7.6 8.9
24 6.4 8.2° 8.8 8.6 5.1 4.0 2.8 3.0 3.3 4.7 5.6 6.1 7.1 8.0
26 6.1 7.4 7.7 8.6 5.0 4.0 2.7 3.0 3.3 4.5 5.4 5.6 6.6 7.4
28 5.8 6.9 7.2 8.6 5.0 4.0 2.7 3.0 3.3 4.4 5.2 5.4 6.3 5.9
30 5.6 6.5 6.8 8.6 5.0 4.0 2.7 3.9 3.3 4.3 5.1 5.3 5.9 6.4
32 5.4 6.2 6.5 7.4 5.0 4.0 2.7 3.0 3.3 4.3 5.0 5.1 5.6 5.2
34 5.3 5.9 6.1 6.3 4.9 4.0 2.7 3.0 3.3 4.3 4.8 4.9 5.4 5.8
36 5.2 5.7 5.8 5.7 4.9 4.0 2.8 3.0 3.2 4.2 4.8 4.8 5.1 5.6
B 5.1 5.6 5.6 5.6 4.9 4.0 2.8 3.0 3.2 4.1 4.7 48 4.9 5.9
40 5.1 5.5 5.3 5.5 4.9 4.0 z.8 3.0 3.2 4.1 4.7 4.6 4.7 5.2
45 4.8 5.1 5.1 5.2 4.4 4.0 2.9 3.0 3.2 4.0 4.5 4.4 4.6 4.8
50 4.7 5.0 4.9 5.0 4.9 4.0 3.0 3.0 3.2 4.0 4.4 4.3 4.5 4.7
55 4.7 4.9 4.8 4.9 4.8 4.0 3.0 3.0 3.2 3.9 4.3 4.3 4.3 4.4
60 4.5 4.7 4.6 4.8 4.8 4.0 3.0 3.0 3.2 3.9 4.2 4.2 4.2 4.3
£5 45 4.7 4.6 48 48 40 30 30 32 39 4.2 42 42 4.2
70 4.4 4.6 4.6 4.7 4.8 4.0 3.1 3.0 3.2 3.8 4.1 4.1 4.1 4.2
75 4.4 4.5 4.5 4.7 4.8 4.0 3.0 3.2 3.8 4.0 4.1 4.2 4.2
80 4.3 4.4 4.4 4.6 4.7 4.0 3.2 3.0 3.2 3.9 4.0 3.1 4.2 4.2
85 4.3 4.4 4.4 4.6 4.7 4.0 3.0 3.2 3.9 3.9 4.0 4.3 4.2
90 4.3 4.4 4.4 4.5 4.6 4.0 3.2 3.0 3.2 3.9 3.9 3.9 4.3 4.2
95 4.3 4.4 4.4 4.5 4.6 4.0 3.0 3.2 3.9 3.9 3.9 4.4 4.2
100 4.3 4.4 4.4 4.5 4.6 4.0 3.2 3.0 3.2 3.9 3.9 3.9 4.4 4.2
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#B/Ei (o= continued)
Q)

Year 1982 1 1983
Depthim Date Oct. 22 Mov.11 Dec. 16 Jan 20 Feb. 15 Mar, 15 Apr.1¢ May 16 Jun 16 Jul. 12 Aug. 13 Sep. 10 Oct. 12
0 13.4 1.0 66 4.0 3.2 2.9 37 81 1.8 1.1 218 203 152
2 13.4 1.0 66 4.1 32 29 37 81 1.8 161 213 203 15.2
4 13.4 1.0 6.6 40 3.2 2.4 37 81 118 161 212 2.1 152
6 13.4 1.0 66 4.1 3.2 2.9 3.7 81 1.7 155 19.% 195 15.1
8 13.3 1.0 6.6 4.1 3.2 29 36 7.8 1.6 142 185 188 150
10 13.3 1.0 6.5 4.1 3.2 2% 36 67 1.4 131 163 179 150
12 13.3 1.0 6.6 4.1 3.2 2% 36 65 1.0 122 145 17.2 149
14 13.3 1.0 65 4.1 3.2 28 3.6 63 106 11.1 12.6 161 14.9
16 13.3 1.0 6.5 4.1 3.2 2.9 3.6 5.9 10.1 10.3 11.2 13.9 14.8
18 13.0 1.0 65 4.1 3.3 2.9 3.6 5.7 9.3 91 161 11.8 4.2
20 12.0 109 65 4.1 3.4 2.9 3.6 5.5 74 84 98 10.0 13.6
22 10.0 109 65 4.1 3.4 2,9 3.6 5.3 6.9 7.9 43 9.3 10.1
24 9.1 107 65 4.1 3.5 29 38 5.1 6.7 7.4 8.2 8.4 9.2
26 7.9 9.9 6.5 4.1 3.5 2.9 3.6 4.8 6.5 6.8 7.4 7.6 8.5
28 7.0 B3 6.5 4.1 3.5 2.9 3.6 4.7 62 65 7.0 7.2 7.6
30 67 786 65 41 35 2.9 3.6 4.4 60 62 66 69 7.2
32 f.4 6.9 6.5 4.1 3.5 2.9 3.6 4.6 5.9 60 6.2 6.5 6.6
34 6.1 6.3 6.5 4.1 3.5 2.9 1.6 4,6 5.9 6.0 6.2 6.5 6.6
36 58 6.1 6.5 4.1 3.5 2.8 3.6 4.6 52 5.3 57 5.8 6.0
38 57 59 65 4.1 35 2.8 3.6 4.5 5.0 5.1 53 55 5.6
40 56 57 6.5 4.1 3.5 2.9 36 4.5 47 4.9 50 5.0 5.0
45 5.1 5.2 6.2 4.1 3.5 2.8 3.6 4.2 4.5 4.6 4.7 46 4.6
50 4.9 4.9 5.1 4.1 3.5 2.9 36 4.2 43 44 44 44 4d
55 4.9 4.8 4.7 4.1 3.5 2.9 3.6 4.1 4.2 4.3 4.3 4.3 4.3
60 48 4.6 45 4.1 35 2.9 3.6 4.0 4.1 4.2 4.3 42 4.2
65 4.7 46 45 41 3.5 2.9 36 3.9 41 4.1 4.2 4.2 4.2
70 4.5 4.6 4.4 4.1 3.5 z.9 3.6 3.9 4.1 4.1 4.1 4.1 4.1
75 4.5 4.4 4.4 4.1 3.5 2.9 3.6 3.9 4.6 4.1 4.1 4.1 4.1
80 44 44 43 41 3.5 29 36 3.8 40 40 41 4.1 4.1
85 4.4 4.4 4.3 4.1 3.5 2.9 3.6 3.8 4.0 4.0 4.0 4.0 4.1
50 4.4 44 4.3 4.1 3.5 29 36 3.9 4.0 4.0 4.0 4.0 4.0
9% 44 44 43 4.1 35 2.9 3.6 3.9 40 4.0 40 4.0 4.0
100 4.4 4.4 4.3 41 3.5 2.4 3.6 3.9 40 4.0 4.0 40 4.0
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aEhii PEFMEUCREAR oA Water Quality of Lake Chuzenji and Inflow and
Qutflow Rivers

ili—1 Water quality of Lake Chuzenji

Sample (o 5Oy Seten OO PON Chlla NON NN BHON QT b o (o) ) (me3n (e
1981.7 .10
Sl om 18.0 — — — 1.0 70 2 16 8§ 20 16 108 L8 9.8
5 - - - — - 1.1 86 ] 2 1 8 76 14 100 L6 9.5
10 - - - - - 1.1 86 1 21 2 7 7.8 1.6 1.7 LB 98
20 - - - — - 0.9 86 1 o1 5 7.9 L6 10.9 .8 9.3
30 - - - - - 0.6 14 1 % 3 781 16 .8 18 33
stz 0 130 — - - - 1.4 6l 1 4 1> 6§ 75 1.5 0.6 1.7 9.6
5 - - - - - 1.1 62 1 21 1 6 77 15 100 1.7 9.6
10 - - - - - 1.1 64 1 1> 6 83 15 104 L7 4§
20 - - — - — 1.3 9% 1 19 2 7 78 15 99 1.7 8.8
30 - - - — — 2.8 99 1 0 1> 5 7.8 1.6 10.8 1.8 5.1
Sta 0 105 — - - - 2.2 56 1 N 1> 6§ 75 1.6 94 1.6 9.3
5 - - — — - 2.5 55 1 2 1> 6 T2 15 90 L6 9.1
10 - - - - - 1.4 64 1 3B 1> 775 15 89 16 9.2
20 - - - - - 1.4 86 1 19 1> 15 80 L& w1 LT 91
20 - - - — — 3.0 95 1 21 6 82 17 1.4 L& 91
1981. 8 .12
81 0 1.0 —  0.43 179 15 13 50 2 w1 7 — - - -
5 - — 0.8z 186 22 1.6 45 2 161 7 - - - - -
10 - — 097 3 37 1.9 54 2 11 & - - - - -
20 - — 043 168 v Lz 75 2 171 5 - - - - -
50 — 100 0.38 145 00 2.5 12 2 71 6 — - - - -
Stz 0 120 — 0.3z 10 n 11 43 2 2 1 5 - — — - —
5 - — 0.6z 308 34 0.8 13 2 2% 1 & - - - - -
10 - — 124 516 69 1.6 47 2 %5 1 7 - - - - -
20 - ~  0.80 276 7 L2 72 2 v 1 7 - — — — -
50 - W0 0.46 111 5 1.5 123 2 17 2 5 = - - - -
St3 0 1.0 7.9 0.30 145 4 L0 43 1 172 § 7.2 1.4 106 1.8 109
5 - g2 0.3 191 1B 12 45 1 18 2 5 7.5 1.4 108 1.8 1L0
W — B.7 035 220 7N 1E a8 1 21 1 5 7.2 14 0.9 1% 108
2 — 105  0.64 209 W 1 7 1 131 9 72 15 1.1 L% 9.9
50 - 104 0.2 86 n 10 1 1 5 2 5 74 15 1.4 198 9.9
100 - 100 02 64 11 05 13 1 w3 5 75 15 12 1.9 10.2
150 — 9.3 0.4 14 13 0.6 167 2 16 4 78 16 1.7 2.0 10.2
1981.9.29
St1 1 9.0 8.5 0.32 169 6 1.5 54 2 8 1> 5 - - - - -
5 - 8.6  0.67 162 2 17 55 2 n oo T - - - - -
10 - 8.6 0.3 163 21 21 58 2 0 1> 7 - - - - —
20 - 9.4 0.46° 155 7 2.z 57 2 13 1> 5 — - - - -
50 - 9.9 0.80 I 9 0.4 13 1 8 1 5 — - - - -
Sz ¢ 100 8.4 032 18 17 21 58 1 21> 5 — — - —
5 - 84 0.3 165 21 1.6 57 2 v 1> 6 - - - - —
w - 8.5 0.20 160 % 16 57 2 B> [ — - -
n - 95 044 146 21 3.1 61 2 51 5 - - - - —
50 - 9.8 0.46 106 704 130 2 5 2 5 - - - - -
St3 0 100 B4 027 107 u 12 61 2 5 1 5 - - - - —
— 8.4 0.44 155 I 13 57 2 12 1> 5 - - -~ - -
10 - 8.4 0.37 136 19 15 57 2 1n 1> 5 - - - - -
20 - 8.5 0.3 149 0 1.3 57 2 w 1> 5 - - - - -
5 — W5 0.3 115 6 14 Im 2 6 1> 4 - - - - -
we - 9.8 0.32 99 no 0.3 137 3 9 4 5 - - - - -
150 — 8.6 0.42 113 0.3 150 3 w5 8 - - — - -
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H OH

iii—1 (od=x continued)
Sample (Tr. DO Seston FOC  PON  Chl-¢ NO-N  NG-N NH-N O-PO,F TP Na K Ca M§ Si
my o mg (mg) G G Ge/l) Gf) G (el (gl Gl (mgl) (mg/l) (me/l) (mg/U (mg/l) o
1981.10.20 !
St 0m 114  10.4  0.95 218 38 2.6 w2 7 1> 8 7.7 14 1a 2.1 9.7
5 - 9.6 1.02 257 38 3.0 92 7 1> 1 76 1.3 10.2 1.8 95
10 - 101 1.0 21 33 3.9 3 2 71> & 86 1.8 112 1.8 &5 an
20 - 9.9 0.71 19 % 3.3 62 2 1 2 - 86 1.8 122 2.1 0.2
50 - 10.3 0.7 9% 14 11 138 2 5§ 1> 5 7.8 1.7 1.8 2.0 8.3
St2 0 103 101 0.94 204 L3} 3.4 56 2 1 H 8 8.2 1.8 11,0 2.2 9.8
5 — 9.9 0.9 222 3 3.4 32 8 1> 7 8.0 1.6 107 1.8 9.7
0, — 100 107 242 % 41 i3 2 g 1> 5 7.4 1.6 168 2.1 9.6
20 — 0.0 0.8 183 28 3.8 56 2 11 1> 3 75 2.2 Wi 23 9.
50 - 108 0.7¢ 79 10 0.5 138 2 7 1> 3 7.9 1.6 1.6 2.0 9.4
S13 0 0.3 9E 0.7 151 24 2.1 9z 1 1> 5 1.7 1.8 0.8 2.5 95
5 - 0.0 099 233 34 3.0 7 2 10 1> 415 1.6 1.7 1.8 9.6
16 - 9.6 0.97 246 38 2.4 7 2 12 1> 5 17 18 108 1.8 95
20 - 0.5 0.59 150 25 2.2 2 ¥ 1 8 8.1 1.8 1.7 2.1 9.6
50 - 107 0.3 66 21 0.7 13 3 7 1> 383 20 125 2.3 6%
100 - 0.7 0.14 64 9 04 49 3 74 6 9.1 24 119 36 8.3
156 - 9.4 0.30 66 9 03 1% 3 u § 12 8.4 2.0 124 2.3 9.4
1981.11.18
stl 0 8.0 - 1.8 220 32 3.8 39 1 29 1 5 = - - - -
513 0 B0 — 1.05 207 30 3.5 B 1 1 1> 6 - — - - —
§12 0 7.7 9.6 1.02 192 28 2.7 %1 32 1> FE— - - — —
5 - 9.6 0.27 192 al 2.9 1 1> 6 — - - - -
10 - 9.7 11 207 5 3.9 % 2 ¥ 1> 6 - - - - —
20 - 9.5 0.9 185 3l 4.0 KT 35 1> 6 - - - - -
50 - 97 0.3 61 9 0.6 134 1> 20 1> 5 - - - — —
100 - 9.3 0.3 59 8 0.3 6 1> 15 3 7 = - - - -
150 - 8.0 057 120 19 3.0 206 1> 0 4 nw - - - - -
1981.12.15
Sl 0 125 - 0.4y 99 14 1.2 % 1> 1n 1> ¢ 13 19 117 s 89
5t3 0 115 - 0.5¢ 114 18 1.8 88 1> 5 1> 5 7.6 1.8 123 2.8 9.2
Stz 0 12.0 — 069 112 15 1.6 39 1> 31> 476 13 124 25 9l
5 - - 060 19 18 1.6 28 1> B 1> 5 7.5 19 126 34 9.1
10 - - 053 1 18 1.5 95 1> % 1> 0 81 19 129 32 9.6
20 — - 0. 129 19 1.6 95 1> 1 1> 7 7.4 20 124 24 93
50 — — 0.5 10 14 1.5 101 1> 12 1> 4 83 20 127 2.1 %4
100 - - 0.3 65 § 04 14 1> 72 4 784 18 124 2.2 9.2
150 - — 0.8 3] 1 0.6 199 1> 74 § 82 20 129 2.7 %6
1982.1.18
Stl ot - — - - - - - - — - - - - - - -
A
St3 0 - — - — - - - - - — - — - - — —
2 0 1.5 — 0.5 95 13 0.8 132 1> 12 2 I - - - -
5 — - 042 85 11 1.0 130 1> n 2 3 - - - - -
10 - - 0.3 78 1 0.9 131 1> 12 2 6 — - - - -
20 - - 0.34 75 11 1.0 130 1> 12 2 1 - - - - - W
50 - - 0% 82 1 1.0 130 1> 10 1 5 — — - - —
100 - — 045 73 4 0.9 13 1> 3 1 5 — - — — -
150 - - 0.5 97 11 1.0 13 1> 5 2 5 - - - - -
1982.2 .18
Stl 0 12.1 - 0.53 118 16 1.9 136 1> 11 1> 7 - - —_ — —
st3 0 120 — 0.3 133 18 1.9 162 1> 71> § - - - - -
st2 o 13.8 — 0.6 228 B 18 15 1> U 1> FAE - - - -
5 — — 045 128 % 1.8 138 1> Mo 1> 7 - — - - -
10 - — 0.43 125 17 1.8 18 1> 1> [ — - - -
20 - - 0.39 125 18 1.8 135 1> 1> 5§ - - - — —
50 - — 035 100 in 1.4 130 1> 5 1> 7 - — - — -
100 — — 0.3 83 1 09 173 1> 7 1> 8 — - — — -
150 - - 0.48 B85 11 0.9 144 1> 7 1> 10 — - - - -
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ii—1 (o7 continued)

Sample Tr, DO. Seston POC PON Chl-a NO-N NO-N NH-N O-PO,-P T-P Na K Ca M% Si

(m)  (mg/)  mg/l) e/ Geg/) G/l (ug/ll lag/lt (g Geg/M (gg/) (mEM (mg/l} (mg/l) (mg/D) (mg/)
1982. 3 .16

St1 0m 85 - 0.88 213 26 4.2 129 1> 11 1> 9 - - - - -

513 0 &.0 - 0.7l 189 26 4.2 126 1> 14 1> - - - - — -

54 D - — 1.15 303 27 3.8 127 1> 12 1> - - — - - -

5 — - 0.76 179 2z 4.3 126 1> 9 1> ] — - - — -

10 - — 0.77 178 24 4.2 125 1> 12 1> 9 - — - - —

20 - - 0.76 196 25 4.1 126 1> 13 1> - - - - - -

50 - - 0.74 163 24 4.1 127 1> 11 1> - - - - - -

100 - - 0.70 147 21 4.0 135 1> 12 1> - - - - - -

150 - - 2.63 256 3l 3.9 140 1> 12 1> - — - - — —
1982. 4 .15

Sl ¢ ¢.7 - 0.93 202 28 4.0 111 1> 5 2 10 9.0 1.6 11.9 1.7 9.9

St3 0 G.8 — 0.63 172 24 3.4 114 1> [ 2 4 8.2 1.4 9.4 1.5 8.7

st2 0 10.7 L1.6 0.85 212 28 3.9 115 1> 20 2 9 9.0 1.6 12.1 1.6 %.9

b3 - 1.6  0.87 198 28 4.2 112 1> 2 1 [ 8.7 1.6 11.2 1.6 4.9

1% - 12.3  0.87 208 27 4.1 115 1> 4 2 [ 8.5 1.5 1.0 1.6 9.7

20 — 1.7  0.90 211 30 4.2 114 1> 4 1 7 8.8 1.5 13.3 1.8 $.9

50 - 1.1 0.93 239 26 4.2 116 1> 4 1> 8 8.6 1.6 10.9 1.6 $.6

100 - g 0.92 208 29 4.1 115 1> 6 1> T B.5 L6 121 L7 .9

150 - 11.4 1.69 249 3 4.4 115 1> & 1> 4 8.7 1.6 i1.2 1.6 10.0
1982.5 .19

Stl o0 6.9 109 0.68 215 2% 1.l 110 1 8 1 7 3.3 1.5 10.8 1.7 100

Std 0 7.6 1.2 0.84 229 i 1.0 160 1> i 1> 6§ 8.4 1.5 10.6 1.7 9.5

5t 0 83 113 0.8 222 i 1.2 101 1> 8 1 7 8.6 1.5 10.9 1.8 9.6

5 - 1.3 0.92 27 kg | o2 1> 6 1 7 2.5 1.5 10.7 1.7 9.7

10 - 1.6  0.9% 274 36 1.6 101 1> 6 1 7 8.5 1.5 10.6 1.7 9.6

20 - 11.3  0.8% 246 3l 2.4 110 1> 13 1 7 1.7 1.4 10.6 1.7 9.5

50 - 1.3 0.57 131 17 1.5 116 1> 15 1 7 8.1 1.4 11.1 1.8 9.5

100 - 11.0 0.65 119 15 0.9 116 1> 24 1 7 8.0 1.5 1.1 1.8 9.6

150 - 10.9  0.65 106 14 1o 116 1> 26 1 6 8.0 1.5 il.1 1.8 9.6
1982.6 .17

St 0 - - 0.31 17 [ 0.7 94 2 ) 1 5 7.6 1.4 il.l LT 101

St3 0 - - 0.26 180 2 0.8 97 2 8 1> 5 1.7 1.3 1.2 1.8 10.3

St2 0 £5 105  0.26 107 23 0.7 94 z 10 1> 7 7.4 1.4 11.3 1.8 10.1

5 - 0.5 0.40 143 18 1o 95 F4 10 2 5 T.4 1.3 10.6 1.7 9.9

10 - 10.4 0.45 146 14 0.8 91 1 8 2 5 7.7 1.4 11.2 1.7 10.1

20 - - 0.82 48 a7 4.1 36 1> 4 z il 1.3 1.3 10.7 17 9.4

50 - - 0.44 128 [ 1.2 117 1> 18 2 5 7.4 14 11.1 1.8 9.7

100 - - 0.47 95 4 0.9 119 1 21 z 5 1.5 1.4 11.2 1.8 9.8

150 - - 1.0l 116 14 1.0 121 5 24 2 ] 1.4 1.4 11.8 1.9 10.1
1982. 7 .14

Stl 0 - - 0.69 166 23 1.3 87 1 & 2 4 1.6 1.3 10.4 1.8 10.3

$t3 0 - - 0.56 40 6 L7 87 1 13 Z 4 1.6 1.3 10.1 1.8 19.4

Stz 0 13.0 8.7 0.5 135 14 1.4 a7 1 7 1> & 1.8 1.3 10.7 1.8 10.8

] - 8.8 0.64 210 17 L.7 87 1 8 1 12 7.6 1.3 10.6 1.8 104

10 - 9.3  0.78 234 27 2.2 92 1 11 1> 7 1.8 1.3 10.8 1.8 1.1

20 - 1.6 0.54 113 19 2.6 89 1> 20 1 13 7.7 1.3 10.3 1.7 9.8

50 - 10.6  0.67 102 12 1.9 112 3 32 1> [ 1.7 1.3 11.2 1.9 19.1

100 - 1.7 0.49 " 10 1.2 131 3 13 1 [ 1.7 1.4 11.1 1.8 10.2

150 - 1.¢  0.78 113 14 1.5 153 1> 10 b4 8 1.6 1.3 10.9 1.8 10.0
1982. 8 .18

st @ 3.3 - .78 262 33 1§ 74 1 ] I> Kl - - - - -

St3 0 4.8 - 0.84 187 - 2.0 89 2 13 1 8 - - - - -

Stz 0 5.2 0.0 0.84 153 20 2.0 92 1 9 1> 9 - - - - -

5 - 8.2 1.31 261 ki:] 2.2 93 1 10 1 12 - - - - -

10 - 8.6 1.7 188 21 1.4 94 1 16 1 8 - - - - -

20 - 6.3 3.03 182 21 1o 7 1 20 1 8 - - - - -

50 - 0.1 0.9 158 Fal 1.2 144 1> 2 1 & - - - - -

100 - 0.1 5.64 287 30 1.3 122 1> 5 2 10 - - - - -

150 - - 6.06 249 32 1.3 169 1 6 3 14 - - - - -
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i—1 (o7& continued)

Sample 0% DO, Seton POC PON Chi-g NOAN KON NHON 007 T-P

m) (mg/ (mg/l)  (ag/l) {ar/l} {ag/}  Lug/l) feg/l lugfth {ug/l) (g
1982.9 .16

Stl om 3.9 - 1.9 214 35 1.0 64 1> 25 1> 7

St3 ¢ 4.5 - 1.10 295 21 0.9 55 1> 21 1> 5

St2 0 5.1 8.2 1.42 226 31 1.9 67 1> 3 1> 7

5 - 8.0 2.11 456 60 1.6 Bl 1> 25 1> 7

10 — 7.9 .04 397 kE ] 1.9 88 1 31 1> 41

0 — 8.8 2.69 293 25 1.0 106 1 11 1> 7

50 - 10.0 1.26 185 10 0.6 140 1> 9 2 8

100 — 9.7 Z.68 08 - 9.7 140 1> 8 3 8

150 — 9.3 4.96 401 45 0.9 171 i> 8 2 10
1982.10.20

Stl 0 — — 1.04 231 26 2.5 85 1 & 2 6

St3 0 - - 1.22 245 32 2.5 84 2 10 1> 6

St2 0 - 8.9 1.01 287 33 2.5 85 1 6 2 [

5 - 8.9 1.35 329 35 2.7 86 1 ] 1 6

10 - 8.8 1.40 282 44 2.5 87 1 7 1> 8

20 - 8.7 1.17 208 23 1.5 112 1 4 2 [

50 — 9.9 1.19 189 17 0.3 149 1> 1 2 6

100 - 9.7 1.85 166 15 0.4 18] 1> 2 3 7

150 - 9.0 1.43 146 22 0.4 180 1> 3 3 8
1982.11.10

St1 o0 11.2 - 0.67 132 19 2.5 90 1 8 3 -

St3 0 11.7 — .58 64 8 1.9 90 1 10 2 -

St2 0 10.8 - 0.82 179 28 2.1 84 1 7 1> 6

5 - - .90 202 31 2.5 87 1 8 1> B

10 — - 0.77 180 26 1.9 89 1 ] 1> 6

20 - - (.86 140 20 2.1 93 1 10 2 12

50 - - 0.84 08 11 0.4 148 1> [ 3 6

100 - — 1.04 115 14 0.5 159 1> 8 3 L]

150 — - 1.04 123 17 0.4 178 i> 11 6 7
1982.12.16

S5t1 0 12.1 — 0.12 99 13 1.2 110 1> [ 1 5

St3 0 13.1 — 0.58 100 13 1.1 108 1> ) 2 7

St2 0 1.7 - 0.49 95 12 - 112 1> 4 1 [}

5 — - 0.53 125 19 0.9 112 1> 5 2 5

10 - — .64 150 23 0.9 112 1> 5 3 8

20 - — .54 110 17 0.7 112 1> [ 1> 9

o0 — - (.60 71l ] 0.5 147 1> 1 1 5

100 - - (.58 78 10 0.3 167 1> 2 2 10

150 - — .67 78 10 0.4 181 1> 4 2 8
1983.1 .2¢

St1 © 9.3 - 0.15 a0 13 0.7 158 1> 3 2 9

83 ¢ 10.1 — - 143 15 0.7 154 1> § 2 6

S5t2 0 8.0 - 0.25 an 11 0.6 165 1> 3 2 6

5 — - — 99 11 0.5 154 1> 7 2 ]

10 - — - 114 13 0.9 169 1> q 2 [}

20 - - 0.71 87 12 0.7 171 1> H 2 ]

50 — — 0.23 89 11 0.9 176 1> 4 2 ]

100 - — 0.35 103 15 0.9 172 1> 5 3 [

150 — - 1.77 180 23 1.3 1711 1> g b 11
1983.2 .15

51,0 i4.0 - .54 ] 17 0.8 155 1> 4 3 7

5t3 0 13.8 - .96 223 29 3.0 127 1> 3 2 ]

5t2 0 13.6 — 0.46 55 11 1.2 156 1> 2 2 [

5 - - 0.36 104 16 0.9 147 1> 3 2 ]

10 - - (.50 196 26 0.6 145 1> a 2 6

20 — - (.50 106 11 0.8 142 1> 3 2 )

50 - - .47 96 11 1.0 138 1> 2 2 6

w - — 053 108 13 08 M5 1> 4 2 6

150 - - 0.5h3 115 13 1.2 138 1> 4 3 7
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iii—1 (o7& continued)

Sample (Tr. DO. Seston POC PON Chl-z NON NO-N NH-N Q-PO-P T-P
mb g mgh G g ) L G ) el G
X
v 1983.3 .15
$t1 0m  — - 08— - L3 w1 5 2 3
St3 00— N - 1.3 138 1> 9 1 6
Stz 0 1.0 1Ll 087 126 5 LB M40 1> 4 2 7
. 5 - 1.0 0.92 168 21 1.7 140 1> 7 2 7
B — 1Lz 093 4B 21 19 10 1> 6 2 7
26— 115 0.8 1% - 19 40 1> 6 2 7
8 — 1.0 0.1 120 2 2.0 138 1> 6 2 7
W — 1.0 0.9z 113 B 18 138 1> 5 2 7
156 — 1.0 0.8 N4 217w 1> T2 6
1983.4 .19
Sti o0 8.0 — 143 167 7 20 130 1> 6 8
S3 0 90 — 1.3 187 30 2.4 21 1> B 6 12
St2 0 9.2 107 150 222 24 2.0 1R 1> 9 & 10
50— 109 15 27 22 Uz 1> nos 13
0w - 107 1.5 2 29 2.7 11 1> 14, 3 u
0 — 108 142 212 53 2.2 8 1> 125 10
5  —  10.6 169 220 w22 W 1> 12 5 16
00 — 106 1.59 198 % 22 129 1> 5 6 1
B — 108 LM 202 % 21 135 1> U 12
1982.5 .16
Sl 0 9.8 — 146 245 0 16 13 2 8 6 13
$13 0 80 - 16 280 % 22 1% 1> 133 10
St2 0 95 105 137 235 w19 1B 2 137 0
§ — 105 16 315 % 2.0 1B 1 B 6 15
W — 167 LRl 26 32 32 13 1> n oo 9
@ — 1.2 281 36 31 43 18 1> 1B 6 9
6 — 0.8 LB 28 8 54 142 1> 54 1
W — 107 228 206 % 54 163 1 54 1
15— 1.7 3.6 315 4 92 i ] % 4 23
1983. 6 .16
S1 0 105 — 043 15 o2 ou2 1 41 z
St3 0 W3 —  bs 17 27 1p oz 1 T 1
Stz 0 9.7 10.0 055 2% 29 11 1M 1 8 1 8
5 - 9.6 0.6 283 38 1.1 13 1 5 1> 4
v — 1.1 0.8 288 7 16 10 1 6 1> 3
20— 0.8 L2 308 2 17 16 1> 7o q
50 — 102 1.6 309 28 22 139 ¢ o1 2
W — 1.2 1.7 2B 78 21 142 5 131 2
B — 9.9 209 28 3 26§ 146 5 20 2 2
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ii—2 Water qualities of inflow and outflow rivers

Flow W.T. NON NO-N NH-N O-PO, P T-P Seston POC PON Chl-e Na K Ca M s
Sample i) (Ol gl el e gl G Ggh e Geh) Ga e mgh) mgh  img)  mgh
1981 8 «13 * 1981 7-10 @ Sample
R. Gjici _ — 1.8 80 1.7 1W0.7* 1.8 938
FE0 9 1 w1 B 062 2w M
R. ‘gkamﬂ 15 194 129§ 1B 3 % 2.6 41l 426 M1t 22 40 200 1580
R. Jigoku D - — . 5 1.0 11.6* 2.9 17.6*  3.9° 25.1°
Ghal e ¥ 5 8 70 1.6 57T 46
R. Jigoku _ 0.0l — — — -— — — — -
i, w3 431 5 6 51 57 .
R. Toyamazawa 0.97 1 13 1.2 3.7 0.8" 4.7 0.4* 9.4%
i 0.582 13.5 135 3 8 5 9 50
R Yanaglawa g5 129 a5 22 § 035 8 504 310 07 610 0.6 88"
RShimizu g1 98 w3 2 w4 3 om0 8o - - = ==
RYghokawa 38 w0 190 4 a2 - 24 80 M 06 - - - - -
R, Kanngnsui 0.77 251 4 0.8 25 0.6 61 05 55
oy 0126 9.8 26 2 53 5
Well - - 5 - npl 18 2 - - - - - -
Hok (Kot w2 5
1981 9 28
R-Opd - us 52 3L 6 0% 1 M 13 - - - - =
R. Yi}ijkaj‘ﬁa 1.1 1.4 w5 % 3% 9 53 847 95 85 — - - - -
R, Jigoku @ — 052 1 13 0.8 — - - - -
Mzélﬁl(ﬁm 1.5 9.7 417 3 LY 21
R. Jigoku _ _ _ _ _ _ _ _ - _ -
R @, ar 3 557 59
R. Toyamazawa ) 4 5 147 W 2L - - - - -
Pl 0438 1.0 70 3 3
R. Yanagisawa i 50 § 1.0 - — — — _
FRs 0.562 9.8 255 3 31 30
R. Shimizu 4 018 % N
i 0158 9.7 47 3 32
RYgkokawa 9307 92 199 3 11 5043 123 8§ 04 - - = = =
R. Kannonsui 4 5 053 143 5§ 04 - = - = =
ey 0.269 T4 53 3
Well — — 9 1.69 a1 303 — - - - -
HA KR w3 51
1981+ 10-20
R. O'igli“l - 138 01 15 3 5 102 . 208 32 26 80 2.0 1.9 24 85
R. Yé:kama 173 95 28 3 I oH S0 L.88 308 46 35 126 2.6 164 31 198
R. Jigoku D L) 6 0.18 15 6 — 145 3.6 203 56 25.0
ﬂhBﬁl\(?ﬁID) 1.09 9.0 324 2 58
R. Jigoku — 2 g 60 - - - — 127 3.0 196 47 254
T %6 34 57 :
R. Toyamazawa 1 8 4 5 0.83 88 2 - 46 11 64 08 97
ﬁmﬁ 0.433 10,0 162
R Y&"“gé?wa 0.505 9.0 26 1 noo3 3 0.07 15 6 — .37 08 7.8 10 97
R. ng“'“i;‘;“ 0.245 9.6 138 1> noo3 3010 55 50— 35 08 73 1o Bl
R YSkokawa gg75 93 w0 1> CR 2 ol a7 5 — 26 a8 62 06 68
R. Kannonsui 7. 180 1> n 4 4 011 50 6 — 7.6 08 6% 10 56
S 0,205 9
_ 07 1> T 6 0.3 12 1 - 9.0 1.3 125 0.3 105

well
Fok (R

— 128 —




ii—2 (o7& continued)

Sample Flow W.T. BO,N NO-N NH-N O-PO,P T-P Seston POC PON Ch-a Na K Ca M
(mbs) (O gl () G g g/ (gt e G Geg/D (mg)  (mg) (mgl (mgl)
1981-11-19
R. %%HI — 8.4 w1 2 1> 6 0.98 193 130 — — - -
R. Takawa 144 7.0 1B 2 oW 19 1.8 20 41 5.0 — - - -
R. Jigoku @
Rgpobu® 113 98 a2 7 5 63 0.47 59 g - - - - -
R. Jigoku _ - _
@) 8.1 37 2 n 5 T - - - - =
R. Toyamazawa
iy 0425 7.0 275 1 17 3 7 1Lm 1 12 - — - - -
RYgogiawi o410 89 m9 1 w1 3 0.3 46 & - - - - =
R. Shimizu - —
himiz 0149 9.0 W5 1> a1 15 13.4 806 99 - - -
Roghokawa 9013 7.9 150 2 ER T
R. Kannonsui — _
goner 0.200 7.0 25 1> B2 6 045 8 9 - -
Well
R k) 8 L>» 51 703 28 5 - - - - -
1981+12+16
R. O'igm - 15 B 1> 5 1 3 05 Im B 21 56 1.3 115 2.3
R- Yukawa 163 4.6 L 2 B4 53 2.6 450 57 65 .1 2.3 .0 3.5
R. Jigoku (D -
PR ok VI BT B U 5T 69 044 139 48 0.4 29 19.2 4.4
R. Jigoku _ _ —
nﬁéﬁﬁlu:%) 8.9 sz 1> 9 52 8 — - w7 28 196 5.1
R Toyamazawa
oyamar 0.2% 3.8 20 1> 9 3 6 054 72 g — 38 09 63 1t
R Yﬁ‘asﬁa“ 0.281 7o 2 1> 8 1 3 0.5l 59 7 - 3.5 09 7.2 Ll
R-Sgimiza gug 76 14 1> s 1> 3 064 87 7 — 27 08 68 Ll
R. ghokav® oo 52 e > w1 2 154 o7 R 22 15 61 1.7
R. Kannonsui
s M1 60 7 I w2 3 0% 8l 6§ — 21 06 64 21
Well _ _ - - _ -
AL, @ 1> 04 8 73 13 Hl bl
1982+ 118
R. Ojiri _ - _ _ _
o s 1> PR 7 066 41 1§
R. Yﬁ'j"‘ﬂma L 30 om g % 2 B 358 439 65 - — - — -
R. Jigoku (@D _ _
o1 p AU N W VR T BT S 9 56 9 0.3 59 5 - - -
R. Jigoku® _ _ - _ _
PRI ve 52 1> 3w 61 - - - -
R. Toyoamazawa _
A 0111 5.0 25 1> 9 3 7 0.50 - - — - - -
R. Yanagisawa - - —
pagls 0a91 61 M1 1> 61 § 045 53 14 - -
R. Shimizu
himiz 0.006 69 22 1> 501 6 0.44 MooB8 - - = = =

R. Yokok
AT

R. Kannonsui 3
Btk 0.043 5.0 238 1> 7 2 6 G.38 82 24 - — - —

Well _ _ _ 3 B _ _

HK KB 262 1> 4 [ 16 0.15 18 3
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ii—2 (o7&  continued)
Sample I T A St o o By o s Y S

1982+ 2 19 ’ ]
RO ~- 20 WE 1> i 1> 7 0S8 & 09mM 22 9= - - = =
RYgkawa oo 63 % 2 % 45 62 240 M0 45 27— —  — o~ d-—
%gﬁﬂ‘%@) 122 85 423 1> 13 5 67 043 54 6§ - - - - - - a
‘gﬂﬁﬁﬂ‘i‘% - - s 1 5 56 5 - - = = = = = = L=
RToamaed  pms 80 268 1> 9 2 8 0325 8 11— - - - = -
RYmegawa  gp6 80 2m 1> 01 8§ 056 59 -
R.Shimizu oo 80 1> no 7 957 m8 13—  —  — = o~ g
R. Yﬁ{)knlklawa e - - _ _ _ - _ — _ - _ — —- _— —
RoBamnonsui g0 55 w3 1> 9 2 6 0m: 82 i - - - - - -
ek — - M 1> 705 7= - = = = = = =

1982+ 3 +16
k. Opd - 30w 1> w1 7 085 2 2 45 99— - = o~ =
R. Yé‘k“]ﬁa 1.24 - 36 3 3 44 —  12¢ 1256 129 8.2  — — - - —
‘i@gﬁ?‘(‘%@) L3 — 45 1> 28 mooa W 9 - - - - - -
i@é{ﬁ?'&% - = 55 1> I wr - - - - - - - - -
RTgamamve  om4 - 61 1> 2 7091 2@ W - — - - - -
R ¥pagasws g7 - w1 o2 6 064 101 n - - - - - -
RSuafed g5 — a6 1> ® 4 12 0% W o - - = = o~ =
R. ‘tgkoli‘ilawa s _ _ _ - _ _ - _ - _ — — - -~ —
RoKgmoensel g2 - o1 12 6 13 0m 7 E - - - - - =
‘};‘;ﬂ(k?m - - m 1> o7 1 0.8 b3] T - - - - -

1082+ 4 15
RO - 33w 72 4 0T W o7 34 88 Le 1.3 L6 96
R Yukawa 242 59 1ML 3 57 3 M0 1917 12,7% 115 30 85 19 95 15 10.9
%ﬁﬁﬁﬁ‘%g) L s0 w1 9 @ B 04 7 & — 1.8 26 1731 35  B.O o
% 'ﬁ?ﬂ% - %0 41> 56 @ - ~- - - 128 27 179 37 1258 ’
R T‘gm*;;“ 0.278 6.0 281 1> 24 5 3 1.6 174 8 - 3.8 0.7 52 0.4 3.0
RYgmgsawa o4 e 39 0> 703 B 542 33 w - 56 06 64 06 91 .
R Spimizu g7 75 w1 1> 2 6 9 o9z 3 19  — 3.0 05 64 06 81
R. ‘ggk"fﬁa“’“ i 6.2 2 1> 05 13 215 475 % - 2.0 0.5 4.4 0.4 4.8
R. I%%“;“Wi 0.050 5.6 1% 1> SER 15 524 807 61— 2.1 0.6 46 0.3 4T

B TR 57 B - - - - %7 Lo 91 06 1.6

Well
HAKER)
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iii—2 (2oJsx continued)
Sample Flow W.T. 50N NO-N NH-N O-PO,P T-P Seston POC PON Chl-g Na K Ca M 5i
ple. (mi/e)l CC} g Gagl g gl God g gl G g/ g (agh Gmgh Gmglh)  mgdd
1982+ 5 20
ROpd - 80 B 1> w1 23 206 589 62 1.7 82 15 11 1.4 9.3
R. me"‘afﬁa 136 105 173 3 2 o 69 11.94 1660 184 19 135 2.3 156 2.3 15.5
%g?ﬁ}%@, L 93 47 1> 15 58 65 0.28 80 6 — .9 2.6 181 3.9 5.2
R. Jigoku @ _
i&é&ﬁ\(im) — - 63 1> 7 6l 63— - — 121 25 17.2 3.8 4.9
R‘T%ﬁmﬁw 0.602  B.D M7 1> 6 7 15 8,97 483 % - 3.7 0.6 4.9 0.4 9.1
R Yﬁ‘aﬁﬁa“ 0.345 80 242 1> 2 6 1.08 134 nw - 35 0.5 64 0.6 937
R-SEmiza g ge m 1> 8 1B 7 oem 1m 1 — 27 85 58 06 1.4
R. *gk“,‘fﬁwa 0.026 9.0 47 1> 8§ 2 6 0.63 169 3 - 25 05 58 05 6.4
R. Kannonsui
PP n290 8.2 26 1> § 3 8 0.7 L8 9 - 27 05 64 05 b6
Well
Wk okEHy  — B 1> 32 Cp— - - - 7L 09 g0 05 1.0
1982+ 6 +16
R O'?{m - 1.z g 2 11 1> 5 0.48 185 2% 10 7.4 1.3 109 17 10.8
R Ygkawa 138 150 M2 4 27 51 501 812 64 64 124 LD 161 2.4 182
R, Jigoku @ _
,@%‘ﬁ”ﬂm 142 98 43 1> 1w 57 010 - - 1.3 25 185 3.9 2.2
R, Jigoky — _ — _ _
PRL R ) e 477 1> 7 6 61 08 24 193 4.4 258
K. Toyamazawa
bt 0.504 9.3 208 1> 5 4 12 348 238 a - 3.6 05 52 04 104
RYomagisawa  gq52 87 w8 1> 2 3 0w 40 7 — a1 06 63 0.7 106
RSEmize  pae a0 w0 % 20 % 0.3 T 43— 2.7 b4 59 0.6 8.3
RoYgkokawa 917 93 2 1> 502 30035 105 6§ — 25 0.4 57 05 1.3
R. Kannensui
Hy n.:81 8.6 4 1> 33 5 019 169 7 — 25 04 65 0.5 7.8
Well
e ey - - ‘W 1> 34 8 - - - - 64 0.9 95 0.7 120
1982+ 7415
R. 0";”” - - R B3 g 0.8 178 19 21 75 L3 102 17 100
k. fekawa 230 119 302 3 M 45 5 L6818 15 . 1.6 120 23 1T 34 2.2
R.é{fuku@ RUMEROT: _ _ _ _ . _ — _ _ _ _ — _ -
BEN(EDO) SR &
R. Jigoku @ _ - _ - _
PR AR el 4n 1> 16 67 98 2.2 180 3.7 24.5
R. Toyamazawa
i - — M1 8 5 9 241 250 n - 3.8 05 52 05 10.2
R. Yﬁ’agﬁawa 0417 11.1 184 1> 502 3 0.52 56 50— 35 05 60 0.6 9.7
R, 5%}"""‘;“ - 1% 2 o 39 55 0.4 112 n o - 28 05 6.2 0.7 8.6
RSkokawa o035 106 160 1> 1 3 T 08 2 12— 26 04 56 05 7.2
R. Kannonsui .
s 0.134 9.3 4% 1> 3 3 5 035 166 13 2.5 04 64 05 7.0
Well
Mok b - 8 1> 54 A - - - 67 0.8 81 07 1.8

—131—




® #

Hi—2 (>7x% continued)
NO-N NG-N NH-N O-K3,P T-P Seston POC PON Chl-g
Sampte gl Gl G g g gl (gl (D {ug/ld
19828 -18 h,
R Ojiri | w2 v 1 9 0% 1583 2 2.1
k- Ygkawa w3 B 260 M@ 53 38 .
R, Jigoku @ *
L i roik) 0 1> 3 6l 68 - 61 7 -
E. Toyamazawa
i 264 1> 6 71 21 2.2 9B 75—
R Yonagaes  ogep 1> B2 4 1m0 w2 1z -
R. Shimizu . 1> 66 19 29 0.5
) . 1 141 u -
R ‘;kofl‘f“’a %0 1> 73 10 0.5 129 n -
R. Kannonsui
v M9 1> 33 4 0.4z 79 7 -
1982- 916
R. Ojiri
SR 61 1 2 1> 6§ 1.0 3 IO I |
R. ‘.%Lkaﬁa 261 3 17 10 26 3.8 §15 52 2.§
R. Jigoku @ -
ﬂl&ﬁ,(ﬂm w0 1> g 57 61 02 13 40
RT 'a&aﬁawa _ _ _ — — — — - —
R Y;?agiif%awa _ _ _ — — — — — —
R. Sa%imgz‘u — _ _ _ _ - - — —
R. Yokokawa _ _ _ — _ _ — — —-
L _all]
R. Kannonsui _ _ _ _ _ - — — —
BiFK
1982+10-20 ‘
R. Ojiri
AR w2 6 1 72w 387 IS
R. ‘%‘kam'ﬂ 139 1 6 7 17 z.4z 289 — 1.6
R. Jigoku® —_ - — —
i&élﬁl(ﬁﬂ) 53 1> 4 60 62
R. Toyamazawa —
?Huiﬁ 143 1> 2 9 15 28.7 415 62
R. Yanagisawa - _ — —
e W 1> 1> 2 3
R. Shimizu _ —_ - -
iz D) 1> 29 u 19
R. Yokckawa - - — -
ok B 1> 1 2 1 "
R. Kannonsui ‘ _ - —
ﬂ%g‘ 208 1> 4 3 4
1982+11-10
R. Qjiri
o 1 noo2 8 244 19 23 2.6 .
R %‘kwﬂ B 2 3 19 a 1.6 217 LI Y
R. Jigoku @ 7 - - - _
[goke w2 1> 13 62 6
R. Tovamazawa — _ - _
gwﬂ 177 1> Id 5 10
R. Yanagisawa 5 _ _ - _
o 1 1> 9 2
R Siliim';;(u 174 1> 3313 B — - - —
R. Yukokawa - _ _ _
oK 65 1> s 22
R. Xannonsuvi 7 & § — _ _ _
o i 1>
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mw—2 (2o% continued)

NO-N  NO-N NH-N O-PO-P T-P Seston POC PON Chl-a
Sampte e g (egl G egM gl g G agh)
1982-12+16
R. Ojiri
J:E!ll 105 1> 6 1> 7 0.61 150 19 1.4
R ‘{ﬂ“*ﬁ‘ﬁa 27 1> 4 40 219 307 8 68
R. Jigoku @ -
SAEESE w0 1> w8 61 0.2 6l 7
Rlgamzm 23 1> 34 T - - = =
R¥aagsa g 1> CI L
R Shimigu 2 1> 013 8 B - - - -
R, \":koilltlawa 195 1> 3 9 4 _ — — _
R. Kannonsui — — — _
i 06 1> 33 5
1983 120
R, Ojiri
%EHI 137 1> 6 1 15 0.33 107 1 1.1
R. Yg'“]‘ﬁ“ w RT3 T 3 5T 8.8
R. Jigoku @ _ _ _ _ _
ma’ﬁ?&wm 1> 0 &0 65 i
R. Toyamazawa — —_ — —
?Huiﬁ 260 1> 6 3 7
R Yopagiswa g9 1 502 6§ - - = =
R. Shimigu % 1> 13§ o o- - = -
R. Yokokawa — — _
" O 1> uo2 § -
R. Kannonsui _ - — -
B 05 1> 3 3 9
1983 215
Ojiri
L 08 1> 5 2 7149 23 20 L7
R. Yukawa 2 3 2 46 4.3 483 50 4.2
R. Jigeku (D _ _ _ _ —- -
el 0,43 81 B
R. Toyamazawa — _ — -
?me 210 1> 4 3 [
R. Yanagisawa : - — - —
i 11> 301 3
R. Shimizu - — _ .
P 15% 1> 0 7 17
R. Yokokawa — _ _ - _ _ _ - —_
Bl
R. Kannonsui - - — —
B %7 1> 303 10
1983-3 15
R. Ojiri
%ﬁm 121 1> 8 2 B 2.8 142 25 3.1
R Tkaua % 3 a1 u 61 7.3 703 220 6.4
R. Jigoku @ _ _ - -
nﬁmm 457 1> 21 59 63
R. Toyamazawa - — _
?Hhiﬁ 225 1> 3 2 6 —
R Yanagiawa g5 1> 32 4 - - - -
R. 5;;'"";}‘(“ 76 1 a1 4 — - - -
R. Yokokawa _ _ _ _ _ _ — - _
®
R. Kannonsui _ — —_ -
iy o 33 6
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¥ #

fii—2 (oT& continued)
samsle G MUY TAR b Gah Cub Goh bo e
1983+ ¢ -1
RO 1> 167 7 2w B o3 21
R. Yykawa o3 w2 50 BES B0 5L 5.3
Bhma®  a 1> w5 - - - - =
RTgamesss a8 1> 14 8 N
R Vemagisaws a5 1> a6 - - = =
R. Shimizu M5 1> 3 8 - - - =
R Ygkokawa g5 x> 1 6 5 - - = =
R Raomoosal 9 1> 186 woo- - - =
1983+ 5 16
RO 13 1> 1§ 5 1 243 M2 & 38
R. Yukawa m o B 1 76 12.87 109 16 4.7
Ripoka® s 3> 6 7 "o~ - = =
R Topamazwa 62 1> u o7 18 - - - -
RYppagiava s g 9 6 0w~ - - =
R. Shimizu % 1> B 16 ¥ - - - =
R Yokokawa 239 1> 15 4 L
R Eemonsi 397 1> 15 8 n o~ - - =~
1933+ 6 +16
Ropd w1 6 1> 4 1m ;2% 11
R. Yzkawa 035 40 22 49 6.9 8% 12 109
R Dpoku® 50 E A
R Toyamasavia 00 1 T 8 ~ - - -
RYgegiwa g1y s 7z 3 - - = -
R Shimiz w1 62 16 o~ - = -
R-Ygkokawa 157 12 2 1T - - = -
R Kamponsul 33 1> g 2 - = = -
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Beiv HERE Data of sedimentation
Notation and Unit;
Depth; Sampling depth of deposited matter (m}
Gse; Depositing flux of seston (g/m?d)
Qenie; Depositing flux of chlorophyll-a (mg/m*d)
C; Carbon content of deposited matter (%)
N; Nitrogen content of deposited matter (%)
P; Phosphorous content of deposited matter (%)
1981.8 .14—9 .29 46 days 1982. 2 .18— 3 .16 26 days
DePth Qss Uzhia c N P
Depth G Gems  C N P 0m  0.05 0.83 7.30 0.97  0.22
5m 7.44 0,69 3.37 0.36 0.08 W00m 1,16 0.99 6.7  0.92 0.25
1981. 9 .29—10.20 25days 1982. 3 .16—5 .19 64 days
Depth Qss Qenia C N I3 Depth ss Qente c N P
15m 0.79 1.34 12.3 1.61 0.20 30m 1.54 2.00 8.5  0.93  0.20
100 m 1.93 2.50 5.56 (.53 0.17
1981.10.20~11.18 30 days
Depth  Qes Qenin C N P 1982.5.19— 6 .14 26 days
15m 1.65 3.74 9.82 1.38 0.12 Depth Qs Qe C N P
30m 1.30 1.88 7.9 1.12 0.16 5m (.49 (.58 16.0 1.72 —
W00m 1.76 1.78 7.87 1.04 0.17 10m 0.83 099 16.0 1.63 0.14
Bm  0.81  1.09 137 1.3 0.13
1981.11.18—12.15 27 days 20m 0.86 " 1.68 12.3 1.29 0.13
Hm 0.9 1.09 12.5 1.22 0.14
D h £ chla C N P
epth  a deet 0m 1.02 1.33 105 1.18 0.14
B5m 147 419 108 152 (.16 60m 0.97 0.94 7.32 0.76 0.13
3m 127 2.00 852 1.8 0.12 80m 1.06 0.9 7.28 0.91 0.13
Wom 173 218 7.72 1.07  0.16 110m 1.46 1.3 7.78  0.84  0.18
40m 1.74 166 7.35 0.94 Q.16
1981.12.15—1982. 1 .18 34 days
Depth Qs Uente C N P
30 m 1.15 0.98 7.24 0.98 0.22
100m 1.22 1.19 7.34 1.05 0.20
1982. 1 .18— 2 .18 31 days
Depth Qs Qente C N P
30m 0.65 0.67 7.83 0.95 0.24
100m  0.97 0.75 7.11 0.90 0.20
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1982. 6 .14— 6 .25 11 days 1982. 9 .15—10.21 36 days
Depth Qss Qeria C N r Depth Qss Oenla C N P
5m 0.26 0.8 - - 0.4 5m 0.67  1.00 11.1 1.32  0.090
0m 0.25 0.8 ~ - 018 10m 095 1.42 8.66 1.07 0.094
15m  0.338 1.08 150 2.08 0.16 15m 1.5 1.20 6.04 0.72 0.13
20m 0.5 119 12.9 1.47  0.15 m  1.89 080 4.94 0.57 0.1l
0m  0.82 1.64 125 1.4  0.17 30m 240 1.05 4.65 0.53 0.10
Om 081 1.44 U0 170 0.18 0m 3.03 1.35 4.38 0.53 0.12
60m 0.8 1.43 11.1  1.38 0.16 60m — — - - 0.0
80m 0:95 1.40 10.7 1.28 0.16 80m 3.53 1.06 3.80 0.48 0.09
110m 1.06 1.62 7.09 0.77 0.19 110m 491  1.33  3.42  0.42  0.09
40m  1.20 172 9.61 1.39  0.16
1982.10.2k—11.10 20 days
1982.6 .25—7 .15 20 days
Depth Qs Uenie C N P
Depth Qss Qenin C N P
5m 1.1 2.83  11.1  1.41 0.087
sm. 0.15 029 15.3 183 — 0m 131 430 112 1.39  0.087
0m 040 0.80 17.8 2.47 0.1 B5m L0 201 8.57 118  0.11
m 032 083 157 209 017 20m 119 197 895 117 0.1
20m 032 0.8 155 224 0.18 Nm 125 1.35  7.83 107 0.13
30m 0.48 109 137 167 0.15 Om L3 129 7.24 093 0.12
m - 0.67 138 116 1.6 0.16 60m 158 1.26 6.49 0.82  0.12
0m 0.7 1% 129 170 - $om 199 136 579 092 0.1
80m 0.8 128 18 160 — 10m 2.82  1.20 4.89 0.60 0.089
M0m 0.81 1.27 10.2 1.42  0.19
1982. 7 .15— 8 .18 34 days 1982.11.10—12.17 37 days
Depth Qss Qenla C N P Depth Qss Uenla C N P
5m 105 1.91  3.17 025 0.072 sm 120 1.62  8.57 0.97 0.05
Wm 1.6 173 3103 097 0065 10m 1.32 273 8.74 1.08 0.052
Wm 124 397 334 031  0.080 15m 1.26 2.45 7.53 0.68 0.063
0m  12.1 436 3.76 0.3 0.073 Hm LM 191 6.8 097 0.060
om 11 177 389 028 ©.079 30m  1.46 1.99  6.91 0.99 0.085
80m 104 148 393 044 0080 40m 151  1.94 6.26 0.77 0.09
0m 14.5 2.65 3.20  0.30  0.068 60m 1.60 206 6.04 0.80 0.0
40m 208 6.47  3.22  0.27  0.070 80m 169 292 3.38 0.38 0.09
10m 154 129 6.00 072 0.11
1982. 8 .18—9 .15 28 days
1982.12.17—1983. 2 .15 60 days
Depth as Qenin Cc N P
Depth g Qenin C N P
5m 0.3 071 — - 0.087
om 091 048 701 1.08  0.14 Bm 182 1.52 556 0.8 0.13
5m 1.95 0.61 4.99  0.65 0.12 0m 1.32 307 5.29 075  0.12
0m 3.70 0.64 3.53  0.45 0.083
Om 431  0.80 3.33  0.41 0.083 Depth  dss  gae € N P
60m 5.1t 1.13  3.28 043 — 0m 1.37 3.60 7.97 1.26 0.14
80m 4.91 1.36  3.27 0.4l 0.090 20m  1.82  3.05 7.07 1.08 O0.14
110m 6.01 132 3.03 0.40 0.083 Bm 1.17 240 551 0.8 ¢.15

— 136 —

)



H H

1983. 3 .15— 4 .19 35 days
Depth Qas Qenia C N P
i 5m 2.8 675 8.49 1.18 0.09]
* Wm 2.75 6.60 8.42 L1.19 0.093
15m 2.44 5.9 805 1.20 0.095
. 20m  2.31 5.3 7.81 1.16 0.099
- 0m 225 473 7.01 111 0.10
0m 225 4.47 674 1.08 0.11
60m 2.29 4.63 6.66 1.07 0.1l
80m 2.33 3.9 673 1.05 0.1
116m 2.56 4.06 6.53 1.04 0.12
46m 2.32  3.15 6.1 0.91 0.11
1983. 4 .19— 5 .16 27 days
Depth Qss Qenia C N P
5m 3.20 5.71 11.3 (.98  0.061
0m 3.12 7.13 11.4 0.99 0.068
15m 2.65 5.03 10.4 0.98 0.075
2m 2.5 554 102 1.04  0.076
0m 279 542 971 116 0.18
40m 2.85 3.35 7.76  0.94 0.080
60m 3.02 3.4  6.39  0.91 0.074
80m 3.11 4.08 7.17 0.94 0.083
110m 8.67 4.60 6.81 1.01 0.091

L

1983.5.16— 6 .16 31 days
Depth Qss Qenin C N P
S5m  2.4% 0.60 17.1 1.10 0.052
WUm 2.54 1.08 16.4 1.10  0.060
iIbm 2.76 1.21 15.4 1.03  0.065
20m 2.66 1.89 13.3 1.03  0.066
30m 2.79 1.72 14.1 0.98 §.064
40m 2.85 2.17 13.1 1.05 0.072
60m 3.39 2.64 10.4 1.07 0.084
80m 3.66 3.30 9.02 1.04  0.086
110m  4.40 4.52 8.26 0.98 0.094
140m 2.84 3.4 7.37 0.95 0.088
1983. 6 .16— 8 . 49 days
Depth Qas enta c N P
im  0.47 1.09 19.4 1.85 0.086
10m  0.57 1.94 19.1 2.15 0.15
15m (.54 1.64 17.6 2.17 0.15
20m  0.53 1.06 15.4 1.87 0.16
tm 0.83 0.96 13.6 1.64 0.11
Om  0.94 1.10 13.7 1.07 0.076
60m  1.50 1.99 12.7 1.04 0.080
80m 2.04 2.94 11.6 1.10 0.087
110m 3.0 3.95 g.27 1.07 0.12
i40m 1.76 2.75 7.53 0.99 0.12

— 137 —



B #

By

BNOAE  Water Quality of Yukawa River

Sample i WO M e ey G e B9 O
1981 -8~ 13
st. 1 1.34 17.6 - 35 — 29 8.4 1.53 242
2 1.66 17.7 — 2.8 — 25 7.6 1.33 216
3 1.32 17.7 - 2.7 - 22 7.3 1.18 180
4 2.00 — — 0.3 — 9.3 3.8 0.64 101
5 1.31 - - 0.8 — 3.7 2.7 0.33 37
6 1.50 — - - — 2.6 2.6 0.41 47
Akanumagawa 0.10 - — 1.3 — — 7.9 1.04 249
1081 » 10+ 30
st. 1 — — — 1.8 1.2 9.1 2.5 0.68 127
2 — — — 1.4 1.1 8.4 2.4 .70 118
4 - — — 1.8 1.3 3.4 0.9 0.27 48
5 — - — 0.9 1.3 2.3 1.1 8.21 3
6 — — - 1.0 1.4 2.2 G.9 0.21 33
Sakasagawa — — - 0.3 1.3 1.1 2.7 0.31 36
Akanumagawa — — - 0.9 1.5 2.9 18.3 1.52 159
1982 - 6+ 16
St. 1 1.04 12.7 8.0 4.6 - 18 4.6 1.77 278
2 0.93 13.0 8.0 4.6 — 26 4.7 1.85 292
4 1.31 15.0 7.7 2.3 — 11 3.4 0.82 124
5 1.47 16.5 8.0 1.9 — 7.8 4.3 0.70 58
6 1.39 15.0 8.0 2.1 — 6.4 5.0 0.81 64
Akanumagawa — 16.6 8.1 — — 5.5 17.2 1.42 102
1982+ 8+ 26
st. 1 1.99 15.0 9.6 2.2(0.2)* 0.8 15 3.8 0.81 126
2 2.15 15.7 8.7 1.5(0.1) 0.8 14 2.9 ¢.60 102
3 1.93 15.6 8.0 1.6(0.4) 1.2 12 6.3 1.06 96
4 2.42 16.6 7.8 0.8(0.3) 1.3 6.9 4.1 0.56 82
5 2.30 17.9 8.1 0.8(0.3 1.5 3.4 2.9 0.38 45
6 2.27 14.5 8.0 1.00(0.6) 1.3 15 3.5 0.50 68
" Akanumagawa 0.07 13.0 8.5 0.1(0.1) 0.6 1.9 3.3 0.28 kLS

* () dissolved
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BEv (oo continued)

Sample NO;-N NO,-N NH,-N PO,-P T-P V-Bac. T-Bac.
o . (ug/D {ug/1) (pg/1) (eg/1} (gg/1} {No./ml) {No./ml)
1981+ 813
¢ st. 1 10 7 16 3 29 — -
e 2 25 6 17 1 3l 3.2x10°  2.8x10°
3 617 6 35 2 3 26X 2.5% 108
I 4 101 5 35 2 27 6.6Xx10° 1.6x10¢
5 113 4 14 8 23 8.3xX10° 4.6%10°
6 129 5 19 3 29 1.3X10* 5.1%10°
t Akanumagawa 195 6 45 52 101 3.9%10* 1.4x10%
1981 - 10+ 30
st. 1 178 9 41 3 20 1.1X104 1.5x%10°
2 170 10 32 3 26 1.3X10¢ 1.3x108
4 166 6 20 3 14 4,.6X16° 3.4x10°
5 147 5 11 13 16 4.8X1§° 6.5x10°
[ 159 4 21 14 25 3.2 1 2.8%10°
Sakasagawa 128 3 39 32 50 5.1x10° 3.0x10°
Akanumagawa 95 3 14 36 B4 2.0x%10* 2.0x10°
1982« 6 - 16
st 1 1> 1> 5 10 42 - —
2 1> 1> 5 11 49 - —
4 58 3 14 8 25 — —
5 58 3 11 9 37 — —
6 142 4 29 27 51 — —
Akanumagawa 126 3 11 46 82 - —
1982-8+26
st, 1 64 3 12 3 30 2.2xX10% 1.2x10°
2 87 3 19 2 22 2.2%10% 1.4x108
3 122 3 24 3 20 2.2%10° 1.3x10¢
4 122 4 30 4 38 1.1X10° 1.3x10¢
5 165 3 14 6 31 7.2X10% 1.8x108
6 210 3 24 19 44 4.9x10° 1.3x 108
Akanumagawa 123 1 6 42 71 3.3x14° 1.6>10®8
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B|Ey (oo continued)
Sample Na K Ca Mg Fe Si B Al Zn
1581+ 8-13
st. 1 16.0 1.8 13.3 1.0 .06 10.9 0.22 0.19 —
2 9.9 1.8 13.7 2.0 0.03 11.2 0.23 0.19
3 11.5 2.0 13.8 1.9 0.05 11.9 0.25 0.19 —
4 13.9 2.0 15.8 2.0 0.10 13.6 0.27 0.13 —
5 14.0 1.9 14.4 1.9  0.M 139  0.26  0.14 -
Akanumagawa 6.4 1.8 6.8 ‘2.5 0.06 17:4 0.17 0.21 —
1981 - 10 - 30
st. 1 10.8 2.2 13.2 2.2 0.02 12.8 0.19 - 0.05
2 13.2 2.4 14.1 2.5 0.03 13.2 0.20 — 0.05
4 14.8 2.5 14.8 3.7 0.06 14.6 0.24 — 0.97
5 17.9 2.7 15.4 2.7 0.07 14.8 0.23 — 0.07
6 14.0 2.4 14.7 2.3 0.05 16.0 0.22 — 0.02
Sakasagawa 7.4 2.2 7.9 2.7 0.03 15.2 0.11 — 0.07
Akanumagawa 5.6 1.9 6.2 2.1 0.04 . 14.7 0.11 — 0.01
1982« 6+ 17
st. 1 10.1 2.2 13.8 1.8 0.07 13.3 0.29 0.10 0.01
2 10.5 2.2 14.3 1.8 0.06 13.6 0.29 0.07 0.02
4 14.1 2.4 15.5 1.8 0.15 15.0 0.33 0.11 0.01
5 13.6 2.2 14.7 1.8 0.16 15.2 0.31 0.11 0.01
6 12.4 2.0 16.1 2.4 0.10 18.2 0.31 0.15 0.01
Akanumagawa 5.2 1.7 58 1.9 6.11 14.9 0.19 0.16 ¢.01
1982 -8+ 26
st. 1 9.5 1.7 10.9 1.7 0.06 13.4 0.32 0.38 0.06
2 10.5 1.8 11.6 1.7 0.06 13.5 0.38 0.44 6.02
3 13.0 2.0 12.5 1.7 0.05 14.1 0.33 (.33 (.05
4 15.2 2.2 13.7 1.8 0.12 14.7 0.34 0.25 06.01
5 15.6 2.1 14.0 1.8 0.19 14.7 0.44 0.43 0.02
6 13.8 2.3 14.3 2.3 0.15 17.2 (.35 0.35 0.04
Akanumagawa 6.8 1.7 6.1 2.2 0.04 16.0 0.28 0.37 0.05
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BEvi THEHOMY SIS L RUEBH TS 7 b Phytoplankton and
zooplankton of Lake Chuzenji
vi—1 Phytoplankton of Lake Chuzenji (N/ml)
St-2 St-2 St-1 St-2 S5t-2 S5t-2 St-2 St-2 5t-2
Apr8 May6 JunlS  Jul7  Augll Sepl Oct4  Nov3 Declé
BACILLARIOPHYTA
Melosira granulata
var. angustissima fo. 1 11
spiralis
Melosira sp. 15 1
Cyclotell sp. 1,400
C. meneghniana 140 310 7 1 3
Asterionella formosa 18 17 4 190 50 190 52 69
Fragilaria sp.
F, crotonensis 2 14 110 50 53 62
Synedra acus 1 2 1 3 2
Nitzschia spp. 220 94 61 7 5
N. acicularis 18 7
Navicula sp. - 2 2 1 1 6 1 1
Cymbella sp, 1 1 1
Cocconeis sp. 25 1
Eunotia sp. 5 2 1 2 1
Amphora sp. 1
CHLOROPHYTA
Ankistrodesmus
Jalcatus var. mirabilis 1 1 z 1 1
Qocystis parva 59 31 8 36
Sphaerocystis schroteri 4 4] 95 2,600 4
Quadrigula Chodatii 1 2 2 6 2
Schroederia Judayi 340 87
CYANOPHYTA and
Others
Dinobryon cylindrica T 24 49
Uroglena americana 14 480 210 190 110 36 81 210 350
Number of species 11 12 11 8 6 7 11 10 12
Number of
individuals(N/ml)} 1,800 950 290 300 760 2,800 430 840 590
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vi—2 Zooplankton of Lake Chuzenji (N/m?)

1981
Oct.20

Nov.18

1982
Dec.l5 Jan.l§

Feb.l18 Mar.lé

Apr.8

May 6

Jun.2

PROTOZOA
Ceratium hirundenella
Difftugia sp.

Dileptus spz.

Ciliatea

67,000

1,300

70

42
20

22
510
il§

TROCHELMINTHES
Polyarthra trigia
Trichocera cylindrica
Brachionus sp.

Keratella cochiearts
var. macrocantha

Keratella quadrata
divergens

Notholca sp.
Kelvicottia longispina
Euchlanis sp.

Filinia longiseta
Asplanchna sp.
Lepadella sp.
Chonochilus sp.
Roatoria

74,000

74,000

72,000 49,000

13

64,000

37

33,000

2,600

11

150

720

300
71

12

ARTHROPODA
Daphnia longispina
Chydorus sp.

Alona sp.
Polyphemus pediculus
Acanthodiapiomus
pacificus

Copepodid

Nauplius

Canthocamptus
styphlinus

Cyclops sp.

3,200

1,860

1,400

460

2,200

1,700

2

730 750

10

1,000 680

120 1,400

24

280

350

2,200
6
51

160

290

66
1,200

14

24

17
1790

86
15

280

340
760

200

1,400

160
7

Number of species

Number of
individuals(N/m®)

6
150,000

79,000

6 3
74,000 52,000

9
67,000

7
35,000

11
2,900

12
2,400

11
2,700
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continued)

1982
Jun.15

JubL7

Augl9 Sepl  Sep.lé

Oct.20

Nov.11

Dec.16

PROTOZOA
Cerativm hirundenelia
Difflugia sp.

Dileptus spp.

Ciliatea

240

930

27,000 140,000 265,000

14,000

3,900

430

TROCHELMINTHES
Polyarthra trigla
Trichocera cylindrica
Brachionus sp.

Keratelln cochlearis
vay. macrocantha

Keratella quadrata
divergens

Notholca sp.
Kellicottia longispina
Euchlanis sp.
Filinta longiseta
Asplanchna sp.
Lepadella sp.
Chonochilus sp.
Roatoria

17

870

100

88

29

10 16

630 1,100 4,500

230 810 3,600

24
59

5,400

31,000

24

140

4,700

29,000

59
140
670
250

5.500

67,000

ARTHROPODA
Daphnia longisping
Chydorus sp.

Alona sp.
Polvbhemus pedicuius

Acanthodiaptomus
pacificus

Copepodid
Nauplius

Canthocampius
styphlinus

Cyclops sp.

2,100
14

550

120

7,500
59

830

5,100
7,200

7

18,000 14,000 9,400
16 10 3

48 8
11,000 6,200 7,700

550 1,000 1,100
720 1,200 320

24 10

2,200

3,600

150
230

1,800

1,800
88

5,400

3,600

140

Number of species
Number of

4,100

10
22,000

10 11 11
58,000 163,000 292,000

11
56,000

11
43,000

7
82,000

individuals(N /m?)
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Studies on chironomid midges of the Tama River. (1380)

Part 1. The distribution of chironomid species in a tributary in relation to the degree of pol-
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Part 2. Description of 20 species of Chironominae recovered from a tributary.
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Part 3. Species of the subfamily Orthocladiinae recorded at the summer survey and their distri-
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Part 4. Chironomidae recorded at a winter survey.

(ZE)c3ET 522 ) ARAOHA
—¥34 AfoFAECRM &) 2R Y FTEH Orthocladiinge FFOLRE, T 04

RO TREREL ORERIESWT —

— 4 ERIOSPOABTRHSAAESHEOSHLLOE —

Hiich Y AL L RO RE S BY 2 Rl — T84, S5 &SR
&, (1982)

KEFUMED Y5 L UHABROEKICHT 2 B8ICd 5 EREIFI%R — RAISER
R RES. (181D

RE Y I F v /AR BRI T - SRR LEERIGO IR — BEXARICEY 5
WAL FE RS EMEA RO FE (74— FIIFE 1) — WFIS4ES BB s, (1982)
BRI O RARRE L AR BRO PR — ASEH L AR BED Y 2 b—va ¥
— IRfOSSMEEE PRI AEI4,  (1982)

B OE R Rl - FEFEORIEIC M S P9 — MIShHE R SERIFFTENS,.  (1982)
BiEif& 0 Ao RS EE R Fic Bl 2 A mis.  (1982)

miaEeict AEROEN® =5 ) v r TR AHE — BAES, S68EE  BRIGRES.
( 1982) '

RSERO « A F LM B R OMRICEYT AE.  (1982)

Preparation, anatysis and certification of POND SEDIMENT certified reference material. (1982)
(REEesls (RS ofs, SHrkUFILH)

BESROBERIHY « FEF o S M —EMS6HER  Himr s, (1982)

— xit —

=




W40 5

3 41
3 42
& 43

J0 Jn a9

w44

Jia

w0 45 =
%46
B AT 5
95 48

F 49
% 50

Joodin Jn

51

Jo

B 525

B35

T B

B 55

"y S

58 5

RAHRITHO B -RUESHETEOE &IOR3 2 BB 2 RN -—— BRISe

BB S, (1983)

TERE ORI RIS B IR R, (1983)

EEOUE KRS M T 2 EERRIHIFE,  (1983)
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Part 5. An observation on the distribution of Chironominae along the main stream in June wi
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Part 6. Description of species of the subfamily Orthocladiinae recovered from the main strean:
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Part 7. Additional species collected in winter from the main stream.

(BEENICREST 202 ) AHOHR

— WO KRLRESTI2R)AHMOSHICHT L6 HORERELE = 2 Y hilEHc e

A15HESFOEE —

— 6l FEAHELVEACEESHzT V2R ) AEHOEEIC>WT —

— BTH EEAMLOIACBSERLL 2R Y HHOERICOVLT —)

REy IF AR BRIEKE SRR ACERIEOME. — BEARDIEH

DAL ZIRGREE B OMR (70— FHIR 2) — BHASAER  HIIBFRds.

(1983)

BRERY, SRERLEEY E2BETOLELERCREITESE BT IHN —)

FOS3F~ G5 FRIEF LAY, (1983)

ARERY. SHAERLEEN, SeEFO-EERRc TR LS 2H#E —)

054, SHEHE FRBUBHSLBME F1 oM. (1983)

ARERY, SREMLAY ELRIOEERICRITTERE BT 2HE — |

Fi54, SSERE  fFRIFFIHE M2 oM. (1983)

KRS OHELERE MY 227 LB, (1983)

BUEGROERITA - FETEOMBCMT A — BISTEY fSR0MRHS.  (1984)

MK O ER B LB 2K (1) — BrBORAARROTE & 578 — Wi

55~LTHERE  HFBIBOHIG.  (1984)

BEARIRD B BIBF EIC S 2 AT (1) — BrHOMAMERRE thA XA+ 2

F — BIFS5~STHEME  FBIRFIRAEE.  (1984)

PEACE D B R BALRF (R BT 2 AR (D — Br HSEACS T SREKEE A L~

AR L FEO g —— MAGS~5TEE BHFTHE. (1984)

RO ERR R LICHT 2REFE (V) — By o EEUCTSNEERO M AL

L EFE(L —RIFISS~5TSEE  $HIOTFHS.  (1984)

BEAMOERBILB L BT 2REHFE (V) — Br 0 EEBLRED =7 vt — R

55~5THEE FRIEFFREIL. (1984)

BRI OB KRB ILIC T 2R AR (V) — BKR(Lb) X 5 — MFIss~ 5758 4§

PURFEEE. (1984)

PR D ERF LB ILICBT A8 AFR (1) — BOBICE i 2 BHML & 2 DB IEoE —

BHHISE~5TEEE BARREE. (1984)

PRK RO R BILRS 1L 184 BREATITE (W) — KOHEHS — RIFISS~5T4RM S ITFH

&, (1%4)

REARNC L 2 HHRORPUNE=4 Y v 7 FRicMT 570 — WIS~ 5TEE  &RIFHRR
&Y. (1984)

— i —



%60

& 61

%62

# 63

& 64
65

% 66

%67

%68

% 69
®70

Jo Jan Jo Jin

i

Jo g Jin

J

Rk — R L — B R RO IR — BEER T ' F v il LD
F Vv EBRBEOTE — KEDizE Y 2RRILSMORELRUCEEEO MR — MIF55~57
FE HREE#ES E1am . (184

RALKE—HRMIY — FERIDR A FRCO IR — L FL 7 o VOLERBROHNR
— WSS~ STEE R HAMZERSE B2aHD . (1984)

RIbAE —ERBI— FER LR LRG0 R — BEASPILE Y 2 (¥ ZKRE L
RWELGRBOTRE (7« — v FBIR 1) — WRIS5~5THERE  HABEHS (B3 0. ¢
(1984)

BEERMEC L 5 KREEROD AL AHBIRICBET S — RIFB6~58ER &R0

wHMEE. (1984)

I E o BB RRE L RO R BT 2 BBNFET — RIS6ER A RImsEE

(1984)

HARAFROMEYEEICR T S5 — B~ 56TFE  HEFE&Es. (19840

Studies on effects of air pollutant mixtures on plants—Part 1. (1984)
(HEARRHEROEMICRETRE — B 1 421D

Studies on effects of air pollutant mixtures on plants—Part 2. (1984)

(EARR[EROEMICERE T8 — B2 21D

mis o FHEMEI L2 ADBEEEICBY 2 BIATIR — HHsA-~-56ER RRIMTRS

g, (1984)

GRO LR & £ ORBIUTBEY 5 B 3 —— RFIS6~574 [ AR OHE. (18B4)

chi O ERBL BRI 2 Ra0TR. (1984)
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Report of Special Research Project the National Institute for Environmental Studies

No. 1*

No, 2*

Man activity and aquatic environment — with special references to Lake Kasumigaura — Progress
report in 1976. (1977)

Studies on evaluation and amelioration of air pollution by plants — Progress report in 1976-1977.
(1978}

[Starting with Report No. 3, the new title for NIES Reports was changed to:]

Research Report from the National Institute for Environmental Studies

No. 3

No. 4*

No. 5*

No. 6*

No. 7

No. 8*

No. 9*

No.10*

No.1t
No.12

Neo.13

No.14*
No.15*

No.16*
No.17*

No.18
No.19*

No.20*

A comparative study of adults and immature stages of nine Japanese species of the genus Chironomus
(Diptera, Chironomidae). (1978)

Smog chamber studies on photechemical reactions of hydrocarbon-nitrogen oxides system — Progress
report in 1977, (1978)

Studies on the photooxidation products of the alkylbenzene-nitrogen oxides system, and on their
effects on Cultured Cells — Research report in 1976-1977. (1978)

Man activity and aquatic environment — with speclal references to Lake Kasumigaura — Progress
report in 1977-1978. (1979)

A motphological study of adults and immature stages of 20 Japanese species of the family Chireno-
midae (Diptera). (1979)

Studies on the biological effects of single and combined exposure of air pollutants — Research report
in 1977-1978. (1979

Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides system — Progress
report in 1978. (1979)

Studies on evaluation and amelioration of a2ir pollution by plants — Progress report in 1976-1978.
(1979)

Studies on the effects of air pollutants on plants and mechanisms of phytotoxicity. (1980)
Multielement analysis studies by flame and inductively coupled plasma spectroscopy utilizing com-
puter-controlled instrumentation. (1980)

Studies on chironomid midges of the Tama River. (1980)

Part 1. The distribution of chironomid species in a tributary in relation to the degree of pollution
with sewage water.

Part 2. Description of 20 species of Chironominae recovered from a tributary.

Studies on the effects of organic wastes on the soil ecosystem — Progress report in 1978-1979. (1980)
Studies on the biological effects of single and combined exposure of air pollutants — Research report
in 1977-1978. (1980) '

Remote measurement of air pollution by a mobile laser radar. (1980)

Influence of buoyancy on fluid motions and transport processes — Meteorological characteristics and
atmospheric diffusion phenomena in the coastal region — Progress report in 1978-1979. (1980)
Preparation, analysis and certification of PEPPERBUSH standard reference material. (1980)
Comprehensive studies on the eutrophication of fresh-water areas — Lake current of Kasumigaura
(Nishiura) - 1978-1979. (1981)

Comprehensive studies on the eutrophication of fresh-water areas — Geomorphological and hydrome-

teorological characteristics of Kasumigaura watershed as related to the lake environment — 1978-1979.
(1981}
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No.21*

No.22*

No.23*

No.24*

No,25*

No.26*

No.27*

No,28*
No.29

No.30*

No.31*

No.32*

No.33*

No.34*

No.35*
No.36*

No.37*

No.38
No.39*

No.40*

No.41*
No.42%

No.43

Comprehensive studies on the eutrophication of fresh-water areas — Variation of pollutant load by
influent rivers to Lake Kasumigaura — 1978-1979. (1981)

Comprehensive studies on the eutrophication of fresh-water areas — Structure of ecosystem and
standing crops in Lake Kasumigaura — 1978-1979. (1981)

Comprehensive studies on the eutrophication of fresh-water areas — Applicability of trophic state
indices for lakes — 1978-1979. (1981)

Comprehensive studies on the eutrophication of fresh-water areas — Quantitative analysis of eutrophi-
cation effects on main utilization of lake water resources — 1978-1979. (1981)

Comprehensive studies on the eutrophication of fresh-water areas — Growth characteristics of Blue-
Green Algae, Mycrocystis — 1978-1979. (1981)

Comprehensive studies on the eutrophication of fresh-water areas — Determination of argal growth
potential by algal assay procedure — 1978-1979. (1981)

Comprehensive studies on the eutrophication of fresh-water arcas — Summary of researches — 1978-
1979. (1981) '

Studies on effects of air pollutant mixtures on plants — Progress repot in 1979-1980. (1981)

Studies on chironomid midges of the Tama River. (1981)

Part 3. Species of the subfamily Orthocladiinae recorded at the summer survey and their distribution
in relation to the pollution with sewage waters.

Part 4. Chironomidae recorded at a winter survey,

Eutrophication and red tides in the coastal marine enviromment — Progress report in 1979-1980. "

(1982)

Studies on the biological effects of single and combined exposure of air pollutants — Research report
in 1980. (1981)

Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides system — Progress
report in 1979 — Research on the photochemical secondary pollutants formation mechanism in the
environmental atmosphere (Part 1). (1982)

Meteorological characteristics and atmospheric diffusion phenomena in the coastal region — Simulat-
ion of atmospheric motions and diffusion processes — Progress report in 1980. (1982)

The development and evaluation of remote measurement methods for environmental pollution — Re-

search report in 1980. (1982)

Comprehensive evaluation of environmental impacts of road and traffic. (1982)

Studies on the method for long tetm environmental monitoring — Progress report in 1980-1981.
(1982)

Study on supporting technelogy for systems analysis of environmental policy — The evaluation labo-
ratory of Man-environment Syétems. (1982)

Preparation, analysis and certification of POND SEDIMENT certified reference material. (1982)

The development and evaluation of remote measurement methods for environmental pollution —
Research report in 1981. (1983)

Studies on the biological effects of single and combined exposure of air pollutants — Research report
in 1981, (1983)

Statistical studies on methods of measurement and evaluation of chemical condition of soil. (1983)
Experimental studies on the physical properties of mud and the characteristics of mud transportation.
(1983) ’

Studies on chironomid midges of the Tama River. (1983)
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No.44*

No.45*
No.46*
No.47*

No.48*
No.49*

No.50*
No.51*
No.52*

No.53*

No.54*
No.55*
No.56*
No.57*
No.58*

No.59*

No.60*

No.61*

Part 5. An observation on the distribution of Chironominae along the main stream in June, with des-
cription of 15 new species.

Part 6. Description of species of the subfamily Orthocladiinae recovered from the main stream in the
June survey.

Part 7. Additional species collected in winter from the main stream.

Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides system — Progress
report in 1979 — Research on the photochemical secondary pollutants formation mechanism in the
environmental atomosphere (Part 2). (1983)

Studies on the effect of organic wastes on the soil ecosystem — Outlines of special research project —
1978-1980. (1983)

Studies on the effect of organic wastes on the soil ecosystem — Research report in 1979-1980, Part 1.
(1983)

Studies on the effect of organic wastes on the soil ecosystem — Research report in 1979-1980, Part 2.
(1983)

Study on optimal ailocation of water quality monitoring points. (1983)

The development and evaluation of remote measurement method for environmental pollution —
Research report in 1982. (1984)

Comprehensive studies on the eutrophication control of freshwaters — Estimation of input ioading of
Lake Kasumigaura. — 1980-1982. (1984)

Comprehensive studies on the eutrophication contro] of freshwaters — The function of the ecosystem
and the importance of sediment in national cycle in Lake Kasumigaura, — 1980-1582. (1984)
Comprehensive studies on the eutrophication control of freshwaters — Enclosure experiments for
restoration of highly eutrophic shallow Lake Kasumigaura. — 1980-1982. (1984)

Comprehensive studies on the eutrophication control of freshwaters — Seasonal changes of the bio-
mass of fish and crustacia in Lake Kasumigaura and its relation to the eutrophication. — 1980-1982.
(1984)

Comprehensive studies on the eutrophication control of freshwaters — Modeling the eutrophication of
Lake Kasumigaura, — 1980-1982. (1984)

Comprehensive studies on the eutrophication control of freshwaters — Measures for eutrophication
control. — 1980-1982. (1984)

Comprehensive studies on the eutrophication control of freshwaters — Eutrophication in Lake Yunoko.
- 1980-1982, (1984)

Comprehensive studies on the eutrophication control of freshwaters — Summary of researches. —
1980-1982. (1984)

Studies on the method for long term environmental monitering — Qutlines of special research project
in 1980-1982. (1934)

Studies on photochemical reactions of hydrocarbon-nitrogen-sulfer oxides system — Photochemical
ozone formation studied by the evacuable smog chamber — Atomospheric photooxidation mecha-
nisms of selected organic compounds — Research report in 1980-1982, Part 1. (1984}

Studies on photochemical reactions of hydrocarbon-nitrogen-sulfer oxides system — Formation
mechanisms of photochemical aerozol — Research report in 1980-1982, Part 2. (1984)

Studies on photochemical reactions of hydrocarbon-nitrogen-sulfer oxides system — Research on the
photochemical secondary pollutants formation mechanism in the environmental atmosphere
(Part 1} — Research report in 1980-1982, Part 3. (1984)
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No.62* Effects of toxic substances on aquatic ecosystems — Progress report in 1980-1983. (1984)
No.63* Eutrophication and red tides in the coastal marine environment — Progress report in 1981. (1984)
No.64* Studies on effects of air pollutant mixtures on plants — Final report in 1979-1981. (1984)
No.65 Studies on effects of air pollutant mixtures on plants — Part 1. (1984) L
No.66 Studies on effects of air pollutant mixtures on plants — Part 2, (1984)
No.67* Studies on unfavourable effects on human body regarding to several toxic materials in the environ-
ment, using epidemiological and analytical techniques — Project research report in 1979-1981. (1984) {
No.68* Studies on the environmental effects of the application of sewage sludge to soil — Research report in
1981-1983. (1934)
No.69* Fundamental studies on the eutrophication of Lake Chuzenji — Basic research report. (1984)
No.70 Studies on chironomid midges in lakes of the Nikko National Park — Part 1. Ecological studies on
chironomids in lakes of the Nikko National Park. — Part II. Taxonomical and morphological studies on
the chironomid species collected from lakes in the Nikko National Park, (1984)

o

No,71* Analysis on distributions of remnant snowpack and snow patch vegetation by remote sensing. (1984)
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