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zxvﬁ(«xylxuw@%%n>CMmmmmymMmﬁmiMwunmsmmmef,@%mﬁ
TS, AT ORERH NS L E5THD,

COBRBRFEENIBOTEAN TR, =RV IDFREEAEL TS, HBICRLEVWEED
FHOL N BN OERBREE TS LT, av=o 2R ) 204, BreERERLINERD
B, ,

ZTT, 1982k, FOENE, YRoaHERTE LERERESCSWTHESRT-TER
DTHEET 5,

COBEET BB, FEREODRE NI MBIEA [ 5% o 5 B KL
BHTORETH D,

I FAE#MSEESLUI v VarR Y HDOEBE

SE TR OB B THTE CLFEO LR 0Ll GAE &, BRORENS
KL T Tl (RWH) (bl bis. #CT, BWKETHS 2>~y 22y » OREHAE
B IRODEE I $h D EEAS < B 1B S ) 0 FH5 L U R MR 7 — FFOmEE L
7= (Fig. 1,2, ‘

Futago bridge

W Tokyo bay

Fig. 1. Map of the Tama River, showing the
Station studied,
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Fig. 2. The view of the Futago Bridge and the Tokyudenentoshi Line.
Photograph taken from lower part of the Tama River on the Kawasaki
city side, May 1985.
YY—bPELTRLZEDTERWELETH D, ZOHEDEROSENCHTIEEZLALE, HIC
Lzl Bnsd B2 BPTHTEY, AATS9Y, KHT51 2 -0 T, THOBCE, B
ShEHR, hBOBLEALOPERTTHTS2%, KATES %% LA - T5 (Table 1_5210)

COMNBIIERMC LS LK THSN, BEAOBENIML < i - TSN OLBRIE—FT
5 BIAIX1983F8 H15H~16 ADAR) . FAHEMAUNGIOREZEREOLSE (1982F) 12
L5, BmAWES42626m" sec (821, 3K , IAE 198w "sec (4/15H, 8F) ,
FPERE 38T 7w ek LTS, BB IMERFE LTS ~15mD a0 nbiY,
SEREEOMEBEDKEILS ~ 10 m, WO TE0m, MEIXTFE 1027, ThHD,

EANEHOBLEEL L Cay~Y =2 ) 2O9hEOMIZ, =F 3 3 X (Branchiura sowerbyi ),
A b3 3R (Tubifex sp.) , ¥ A4 (Asellus hilgendorfi), v <4 v £/ (Erpobdella lineata)
i EDOTHEMERERAS 50D,

FYRVaAY HOBRBERAEELIZ6 ~TmfieOREETH 5, B (Culicidae) LREALZOT
AEEFRILTRIMNYT 5 Z & AavD, FORBEEINBYORROBOBMBERRECLZY, ITEoxE
SKEERT DD, FRFRHICES DV TASNERLY, Wiell, BWE LT v MERE
LB, FaMED 100 mEA L bR TYBL " L iedt - THIE DK T D 058
MTFRE T, BB TR, V27 V=—va vy V= OB LTARS £ 3EIEIRIE L 2
BT e WL - I COKIAE TR L7 C2 1364 5B DRAAEA b, EEEILR
DK BRI SRFAELz=A Y # (Polypedilum kyotoence ) OHIMFICHL, HlERORA BHE
BEBEOEARIE, RASTHABREOBAENRB SN, TORAMBRTEEA BRI B I
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Questions Answer Children(%) | Adults (%)
Familiarity with famnllar: . 63 89
1. a River ? not familiar 13 4
: no comment 24 6
B useful 52 47
. not useful 14 35
2.Role of a River? can not say 28 16
no comment 6 2
. . play well 47 78
>3< Playlnign n:a;;i::r? not play well 48 15
’ not play at all 4 6
fishing 16 19
collecting insects and plants 4 7
swimming 1 17
sports (except swimming) 18 1
practice on music 0 1
o s cycling . 21 2
'?meds ::O:':uls:i'::r"; play‘ing with stones and sand 5 12
* | flower—viewing 1 4
sketching 7 5
herb—gathering 4 11
crayfish gathering 6 9
vagualy without any aim 6 1
others 4 1
concrete 4 20
5. Method.of Ri remain nature 92 71
repairing a River, o comment 3 0
dirty river 19 17
rest place 5 17
dangerous for children 6 15
playing place for children 31 18
. flood suffering 1 1
6. Image of & River. place of rain drops flowing 1 3
concrete bank 3 3
fishing - -
remained nature 16 20
nothing 16 2
making building land destructed nature 4 13
waste water from home 21 37
Cause of industrial waste water 36 31
7 River pollution. dumping rubbish 36 16
others 2 0
no comment 1 2
concrete 0 1
make a automobile road by covering a river 3 1
8 Future figure make a park and a pavement by covering a river 6 7
’ of a River, remain a river and make people play with water 86 89
no comment 5 3
Total (Gth Grade students and their family m_embers of o ) 264 262
Takatu primary school, Kawasaki city. persons persons

Table 1.

The survey on the Awareness and Conciousness of the Urban inhabitants along

Rivers.— Especially 6th Grade students of Takatsu primary school and their family
members of those who reside near the Futago Bridge over the Tama River, Kawasaki city

(1981).

# Questions 3, 4. Adults answered by remembering their Childhood.



Do, E5IZ, av=Y=2AVA, THrAv=AYH (Tokunagayusurika akamusi) OBUR « %)
BARICHTOREZELRD D, BFEACHE L EHEBEOEARBEI03RICT I Av=2RY N
OHFIZ XD EARIGORE, BEERLZB DI 1154, W40% T, Thix, ARICT -4 =#
B0 60.7 %1k CoERORET, AETEMD205%, 757 +DTIKED Binote b5
$HY, FRERELTO=2R Y ADOMEL i, ERAKROUEP LZOABERBGIICLE DL
F R S, '
av<YaA) hOEMISEN T3 A
FRP51 1 AFHOAOHE®R, LT
1, 2BRIBAE ST (BRR) O, Wbip
ZEAE (FER, swarm) BB BED1AK
2@EA SR, FULH# 2 ~3 B CERT 3, &
B (€Y —R) OIPMIREL12~30mfL
T, WHIOKEE 0.5~ 1 emDFTIARH £ ©
ELBBL TS, KbizkiFdZNAkEX B
FEE 2. 2m (WEHERLS) , FHE2.8
mnT, —PRFPIZiE 400 ~ 60 0 [EATE DR
HAH5, IMDTTIVEC, RESITRE03

mm, 18 0.2 mmAT Th 5, $HRIZ0.5~1 4m C
OHEEELS, 4EBREETY, HHTLI Fig. 3. Egg mass(4), Egg( and Larva(C)
GEiam, Bk, Be, e EM of Ch.. yoshimatsui.
Copied from K, Moriya, Bull.1
$5 (Fig.3), £k, BB Y VY H %4 Kanagawa p-H. Lab.10(1980).
(Volticella sp. )& 2 TV HHRMBEMICBFARC L OIS, BRERES~1 0omTHRBEE L,
1,22-25)

BEBROEBEME L TVBOEALN S,
=22 Y A% (Chironomidae ) iZE#MEB (Trichoptera) b+ L HIZKAERRE D, LEFELEOD
DD—DTHD, MRORIIZHHROERLIY 02~5mAkEL, FHTLTmOKREETHD, HED
BRI 6 5 %75 0.2 5 mnll T OBIRE & BB (Bacillariophyta) SHEETHS (Fig. 40
AEBBOEBE 72> T0B= 2 0 A FHITICHULAEAS < S EN, BOREREH TR, ©
DR TR A s s g s 5, SENICENTS, 90EED=AY

18)
BrERLTWAd L nbhTwna,
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Fig.4. Soil composition of Ch. yoshimatsui’s larval
tubes of the Tama R., at the point of the Futago
Br, and it’s neighborhood.

HWEOF &

() ESPREIC & BEMERBROEE
1982482 A5 198341 AT, PH7AOMBTEC 14155 16 K8, WEBIORN—
S5, 50 mkc Aol BB R L e, B L 2T £ I Ok et
o LC OB T e, EEPE A KE OB CRIR L, R DER 68 RORERERE £ 5
BEMEERIEE R0k, TRES L CESRO ¥ - 780 b ¥ — 7 TORERE LEHANE
BRI R, BB EEE Uk, i, MEAICHT 54 A OVH AR RERAOREBEEE I Lk,
BIETFATLC, 19829450 10834F3 A% CHEA 1H, RERMMDOKER, KB+ VERE
(pH) , BHEE (DO) , EMLFWBEERE (BOD) , [LEWMRERE (COD) S0k
HFEEE L,



TEFTFomL TH 5,
1Kk B-— K2R 2EH
2 % B— BERAEREN LA
30K B— e Fva—~AKREEHER
4. pH — w5 2B pHE (Frsrdn) HEH
5. D O-— BHFEBFET (Fvar®r) DO— 171510k 0 HE
6. BOD—Jis K102 (1971) OFEKC LY EE
7 COD— 100 CIKBILRB vy VA Y YA L OMRNEERE Jis K102 (1971)

DHEZ L0 EE
@ HBROSHENIC L DHEHKOHTE
© Ih ot E TORE I X3 S HEN

198344 H23H, 6 11H, 7A230, 918 HERAEMMALY FELIREHERAL
kgﬁ~W%,ﬁ—ﬁ%#B&kbkﬁﬁé%wfmﬁifmﬁﬁ§ﬁokﬂ?ﬂ%@hmxm
(&) mmDO~ N Y IR EAN, EEET 277 25 v 2 TBB - T25 CILf - ERKABIZAN
TEE, H2ATHEL, EHULAMEZEDHBOMBREEE L,

FIEHRE LTI, TA - I REL B D HEns 5, S8 HRICE SR 2 B b RS
i, e e S e R EREI OO K OE KBZHALE (Fig. 5). $2bb, &
KPHBETTHRPE—RBLVE KB, FKE»SMICHNBKEFE L, AT
LIROBEER 50, BEH IS5 mD R —AWITH-TWE, ERESIATHELL, FOEIZ150

Fig. 5. The fountain of the round pond at the front
of the Library.

Tachibana high school, Kawasaki ecity,
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B mnX 27 (&) mD 4EHOX P Y MEBNVLE, KER3mic25E 5Lk, 1<tV
PIZIR D HIMEEHE DO R E 40 LT O~y b TROWBITTAN, RYWE L THOBELDITTD &
SRR LBOEORLEABOEROEBECI L0 Y, BEETHRAILIZ40 25
Filco $HROWH EB Tcdd, R VD EHET 277 4 » v 2 TBB - BROEWEE - 2
T2 0 /mbl, WEFOKREAKESL K3 045025 9 BORICHE L /. AMbOBEIZIIFEES,
#EH (Chlorophyceae ) , B (Cyanophyceae ), #EMRE (Ciliatea) R EXMEL, b
DHIZIZ I XA, 22 Y AENRA SN, WERE, ELINHOLE)DETFAVERBRELRLT
vl
2~3HBZCISKICHRIOEEZRFIZL TAFRELXBERLLHE, KOHETHM L, BR
BB OKRED LT EROERE CORSOEER (SHL) %, HiE (HW) RERORKIE2
5 0fFDBEMFEIZ T 7m 2 — & — % > THE L. BR (BL) 120.1 B0 HBRNR 541
F7o3AL FATTHEBERL ) BHKRE CHE L. TOBENOTHME (7) , EHERE
(8D), EREXR (CVY%) ZHEML THPNT 217V, £40THERE D LICHRERZER LI

@ BEROAMIESTS LOBEROBIEC &5 IR ORE
19845 AN51985F4A%T, FH7HOMBCEIZ 1 4Bh 5 1 6 B5E, Az
HT50mX 50om (0.25m) DF U b VHSBRHTH BRI, BES5mECRAOE, +B%
B0 MEDBVBIT THER EREL e, HBIA X VHRIEES OFE, Tab, 70%
=57 —ACEEL, SR 0 %KMMLT b Y v AKBRCELL, KSEKZOES, HiE,
BREWEL, I 0KHECRR LA & Lic, MEHER2) QLR LTHS,

ki, BRI OWERISROEE D S MR FHE L 72,

AERRSLUER

(1) EEINRHIIC L DEMERKOETE
AEMRUTBT 5K EiLTable 2207, ThH D, pHIEIRTTLOLEDETA A VY EFR LI,
DOiZ 6.0 ~1 0.9 m THENFIBRAP RN TS, BODIX31~9.7mT4 A~5 AZFER
ELVv, ZThiZCODIZoWTHELZ &z B,
2wy 220 HOEPICOWTHESE 1 [RROBEH, BREOCEXH, BBREMOSEH, &
CREDNED BICERENS EERLEL, BRACEPSOBFNIZENNZELL B ELES
HDLBITBd LDORTND, HZECHONWTAHAZ L, BIFATIEOKRELHIREL T D TE
BIZANEZ D - T2,
Fig. 6.lcAbha L5z, BB, ERNOLDIIRAETEX L2 -8 APE»S 9 A E TER
%, 3H27H, 5H11H, 638H, 7TH4R, 8A1H, 10A7R8, 1116 A%¥—7&L

-7 —



month 4 5 6 7 8 9 10 11 12 'il 2 ) 3
Dat )
ate By |4 T P % P % 2 % 1 %44
Sampling time 15:00 15:00 15:00 15:00 15:00 15:00 15:00 15:00 15:00 15:00 15:00 15:00
Sampling station River bank (Kawaseki city side)
Weather Fine Fine Fine Fine Fine Fine Fine Fine Fine Fine Fine Fine
Sampling :
Water depth (m) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 ,:0.1 0.1 0.1
Air temperature (T) 7.5 28.5 26.5 245 31.0 275 22.9 17.7 85 i2.0 114 10.4
Water temperature(c) 170 225 260 242 250 232 16.6 16.8 108 29.8 105 135
PH 7.6 7.7 7.6 8.1 78 77 75 8.0 7.5 ‘8.0 7.2 7.7
DO Gm)| 60 109 80 91 79 87 77. 72 88 78 88 93
BOD (m)| 93 91 63 75 36 35 31 77 71 81 97 87
COD @m)| 110 110 76 76 42 46 27 61 64 75 93 88
Table 2. Water quality of the Tama R. at the point of the Futago Br.,

April 1982 to March 1983.
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Number of egg masses
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| | L!!l.l. '|.||l-ele
6 132027|6 132027]6 14 7|4 11825(8 15229]4 1118251 X  27|71419%5|2 91624[81523(5 1210 B Day
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Fig. 6. The ovipositions of Ch. yoshimatsui of the Tama R. at the

point of the Futago Br., February 1982 — January 1983
(Method by Ohno ®).

% Sampling was interruped owing to the typhoon and the
heavy rain in August and September.
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TRERA BN, i &R
DEND €~ 7 ZA—Rod o
ﬁ%étﬁ%bk:&mf@?ﬁ&
e’ DR E B &I LT
DRREE 2 KD (Table 3.),
X DKE & M HiFkE T
BLAARBLIUREREELDOH
BEBSGRD 7 T 7 B{ED RERAK
BExXbiz (Fig. 7). Zhic k
5L, REBABEIZ2.5CTH
oo A EEI 21 5 2
A ‘MdJE(Sﬁaniotoma sp ) CIE
B (5~67T) XshBoBiks X
VIR LERHT 2 L DRT B,
¥, @O errrnvre ol

1

Velocity of larval development (5)

40

o
=3
-

30 F

e
=]
=]

20 F

Duration of larval period in days (D)

4 7 (Stenopsyche griseipennis)

DERELKELOEGEND, K e : Larval period in days (D)1
& Velocity of development (ﬁ)

54 CHAETOERRBIIE =EL _
L . 0

Ligh, BoHL A THETERD ¢ = 10 2 %0
ELLTWAEDLEEL, B growth limit water temperature water temperatur (C)
RAEE 4 CLEELE, #L Fig. 7 Correlation of larval period of Ch.

N yoshimatsui and the Velocity of
T, ~RCHDIMANTREIR development to water tewperature
FIUZEIE PREROERORE & (Plotted from Shirota™).

CHERBPEN 8D, Lizdo T, AEORIZIIOHHOBE S, Thbb, REREIC
Lo TRENSD LDONTWE, REREZAVEKEDNP D, EORROEFEHIMERDIDICEL
TERRABEZ5WIEEZERACONTREL LD DTH B,

U EDERDS, kﬁSS)t:iéﬁﬂi, Thbb, EPNERNTONZHEORHOREEH > HK
W EHRIZEROT NS MHORPORER L TOZFBHEDO A KR (0) LRBFRAKR
(t=25) DEFFEEL THYEEABEZRDBL 5444~5860 HETH -7 (Table 1), &
BLERICL-> THATERP-78A2AS10 ATEECORYEREREIX13204 AETH
D, T2 itROBEICHYTSLEE LR 5N, £, 25 C UEOFROBTYHEEKREOGFHIX
48554 HEL YD, TheSROESHRERED5445 HE (Table 3) TEB L, 89L7%-
Yoo MOMEETETHHMIZ15TCTT70~ 7505, 20 CT45~50 R, 25 TCTT35~40



Total temperature

S tation Peak day of between two
9— 25 L
Water temperature Futago Br. 2 oviposition adjacent peaks of
(0) ) (T) (day) | oviposition  (T)
Feb. ' 9.2 6.7 1876
(day — degrees )
Mar. 11.3 8.8 27
April 155 13.0 655.1
May 234 20.9 11
586.0
June 235 210 - Jpu—
] saa
July 231 : 20.6 4 ’
i
Aug. 23.7 2 1.2 1
Sept. 220 195 ‘ 13204
Oct. 16.7 142 7 :
l—— 5536
Nov. 158 133 16
Dec, 9.9 7.4 2294
Jan. 9.0 6.5 201.5
i
b (6-—25)
_ 189.9 Total 48554

accumulated temperature

Table 4. The water temperature (Av.) of the Tama River at the
point of the Futago Br. and accumulated temperature(day—
degrees ) sumed up above 2.5C between two adjacent peaks
of oviposition from Feb.1982 to Jan.1983.

B, /2, WiX15~20CT35~500H, 20~25CT20~35RMTRMELARIZAD,

2~ 3 BCENT 52 L B L EERT B L, STRNEO v~y ax ) 2 OEMOBREILS. 9
IV NEL BBLEEILND. ZHEDZ LD, SEITHBIZERTZa vy <Y 2R Y HDFERH
BB S R LEEENE, COBMIES IEATHIISRTO v~ var ) BB LT
R OEMEBE LRI LI, & bic, AT SRS ES Ik B 5 THE LR
LB ERMERBOERE L~ L TV B,



2 HBROSHRINTIC L DERBOHKTE
© St B TOHE IC L B SR

fERiL Table 5, 6, Fig.8~11DZ L Tholr, $hROMRILAFNIC S D7z X 5 ICKBIC
EHEND, SMMEr L ECcoliiz4 A 25 A2 56 A5 B TOFEKIRM16.6 CTTILTEE
T42 BfE, 6 313 H»5H7H11 HETOFHKRI225CTIX29AM, 7A258458A
16 B COFHKIEA294CTCiX23 AM, 9A20H»510 A27 HOTFHKIEL19.6CT
1338 HET®H -7z (Table 5, 6) . ARITFHFREBCRAKLFig.8 ~11D0RKMETLH
PRELIICERBICHRL T2, BE, BEHIRIKOVWTE, Table 6 KA LN LT, 40D
IN—FIZbibhd, ZhdsF VB TTE THOSEBOWE Z L ICEENICREETY, B—
SHINTIRIZ LA EBREARR NI LEBRLTRY, ZD42074—-7%1, 2, 3, 45%5H
LLTIVWZLIEHEOITH D, Thbb, BRIEOVWTIZE14011~018m, $F£240.19
~027mm, HF34028~049m, F445056~072mThH5b, BB TIZHE14009~0.12
m, FH24014~021mm, FB345021~035m, H445039~053mb’->TWB, SR

AP RESRBZIBRAE > TS,
¥re, A CRE 2 - B0, ERERGAES, Sho0MERRE SUATAETH

RTINS TR LI LS LR, M sl o il EBRoKEE & IHE—8 L T 5.

Duration of Duration of Average duration Water Average
. . temperature | water
Bred number larval period | of larval period
larval period |in days in days © temperature
Min,~Max, ()
1 Apr.25~ June 5 41~ 44 42 123 ~205 16.6
2 June 13~ July11 28 ~ 31 29 20.6 ~25.5 225
3 July25~ Aug.16 20~24 23 283~299 294
4 Sep.20~Oct. 27 36 ~ 40 38 17.0~233 19.6

Table 5. Duration of larval period from hatching to pupa of Ch. yoshimatsui
in the second basin of the fountain, 1983, at the place of Tachibana
high school, Kawasaki city-



Breedingnumber (mm) Instar N Min, ~ Max. r SD CV(%)

1 30 079~ 101 095 0065 6.8 4

DL 2 30 180~ 300 255 065 2549

3 30 300~ 600 433 064 1484

4 30 500 ~1400 954 206 2159

L 1 30 013~ 015 014 004 2645

2 30 019~ 026 023 002 875

Apr. 25~ SHL 3 30 035~ 0.49 037 006 1641
June 5 4 30 056~ 0.70 063 003 5.56

1 30 009~ 011 010 009 9.02

_— 2 30 014~ 019 016 007 450

3 30 021~ 035 029 005 1891

4 30 039~ 052 045 004 7.93

1 30 076~ 101 097 0065 6.8 4

T L 2 30 225~ 400 309 035 11.42

‘ 3 30 - 365~ 700 433 097 2232

4 30 625~15.00 1050 1.90 1811

9. 1 30 011~ 017 014 0017 1180

2 30 019~ 027 022 003 1374

June. 13~ SHL 3 30 028~ 044 038 003 7.89
dJuly 11 4 30 S 054~ 070 0.54 01 - 1922

v 1 30 008~ 012 009 0009 148

_— 2 30 016~ 021 019 0018 9.47

_ 3 30 . 028~ 033 030 0019 6.38

4 30 044~ 051 048 0019 406

1 30 078~ 110 095 0065 6.84

T L 2 30 210~ 325 281 0322 1156

3 30 300~ 7.00 481 0699 1434

4 30 6.00~14.00 1146 2000 1656

, 3. 1 30 013~ 018 016 0014 893
2 30 019~ 025 021 0016 745

July.25~ SHL 3 30 033~ 042 037 0020 534
Aug. 16 4 30 053~ 072 0.63 0043 6.83

1 30 009~ 012 010 0009 9.0 4

H W 2 30 014~ 018 017 0013 7.90

3 30 028~ 035 030 0018 601

4 30 044~ 053 048 0018 378

1 30 077~ 110 098 0064 653

T L 2 30 200~ 350 294 0388 1254

3 30 300~ 600 481 0766 1612

4 30 550 ~1450 1058 1633 1545

4 1 30 013~ 017 013 0014 1021

2 30 019~ 025 022 0019 8.92

Sep. 20~ SHL 3 30 030~ 0.44 037 0025 6.76
Oct. 27 4 30 053~ 072 063 0045 712

1 30 009~ 012 010 0009 9.07

qw 2 30 014~ 019 016 0015 9.44

3 30 028~ 035 033 0028 8.63

4 30 044~ 051 046 0023 499

Table 6. Meassurements of larvae of Ch;yoshimatsui bred in the second basin of the
fountain from Apr. to Oct, 1983, at the place of Tachibana high school, Kwasaki
city-
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Fig. 8 The growth curve of Ch.yoshimatsui from hacting to pupa at water

temperafure 12.3~20.5C in the 2nd basin of the fountain from Apr.25
to June 7,1983. Temperature taken at 8 :30~9 :00 in the morning.
At the place of Tachibana high school.
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Fig. 9. The growth curve of Ch. yoshimatsui from hatching to pupa at water

temperature 20.6~25.5C in the 2nd basin of the fountain from June 13
to July 11,1983. Temperature taken at 8 : 30~9 :00 in the morning.
At the place of Tachibana high school.
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temperature 27.7~29.9C in the 2nd basin of the fountain from July 25
to Aug. 16, 1983. Temperature taken at 8 : 30~9 : 00 in the morning.
At the place of Tachibana high school.
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Fig.11. The growth curve of Ch. yoshimatsui from hatching to pupa at water
temperature 17.0~23.3 C in the second basin of the fountain from Sep.20
to Oct.27, 1983, Temperature taken at 8 :30~9 :00 in the morning.
At the place of Tachibana high school.
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(Table 7—1)

Mnonth, Year May 1984 June 1984

Day, Time ®15:20 | "i5:00] *25:00[*a5:00 | ®15:00] Piaz00] TA6:00 | M16:00| “16:00] “17:00

Weather Cloudy | Cloudy| Cloudy | Fine |Fine |Rain C/F R/C RC Fine.

Air temperature [26.0C| 250 | 180 | 260 | 250 | 200 | 255 | 250 | 220 31.0

Water temperature| 220C| 220 | 210 | 220 | 230 | 195 | 230 | 220 | 200 26.0

pH 772 | 774 | 785 | 778 | 789 | 733 | 731 | 772 | 774 821

Water depth Scm 7 5 5 5 5 15 15 10 5
0.10 mm 1
0.12 1 6 5
0.14 3 1 2
0.16 1 1 3
0.18
0.20 3 9 7 10 10
0.22 5 2 1 5 5
0.24. 5 2 1 1 1 6
0.26 1 1 1
0.28 v
0.30 1 1
0.32 1 4 9 1 1
0.34 6 9 23 6 6
0.36 20 22 3 68 33 36 17 203
0.38 1 1 16 18 17. 7 45
0.40 4 4 9 13 8 26
0.42 1 3 1 2 3 4 2 10
0.44 2 3 3 2 3 5
0.46 1 2 1
0.48 4 18 3 2 6(1)
0.50 10
0.52 2 3 102 14 5 37(3)
0.54 15 2 1 2 24 8 7 35(1)
0.56 6 3 2 3 61 28 10 31
0.58 17 3 4 14 1 121 63(1) 11 92(2)
0.60 1 41 26 30 66(2) 2 197 184(1) | 47 246(1)
0.62 3 12 17 9 11 29 332 17 59
0.64 6 14 21 16 23 133 75 34 109
0.66 21 17 20 15(1) 21 47 68 21 62
0.68 5 3 13 7 12(1) 20 23 3 28
0.70 9 3 1 33 18 40 49 17 43
0.72 1 7 5 7 2 2 1 2
0.74 6 12 2 2 1 1
0.76 12 1 1 2
0.78 3

Just before pupa 16 114 53 16 152 0 100 54 50 405

Individuals

of larva_—§o5.,2 117 303 171 165(1) | 456(3) 3 1002 702(4) | 264 1494(8)
Pupa 18 22 10 5 11 0 12 12 1 42
Table 7. Individuals of classified Side head length of Ch. yoshimatsui’s larvae

collected at the point of the Futago Br. in the Tama River, from May
1984 to April 1985.
{): Showed side head length attached exuvium of pupa.




(Table 7—2)

July 1984 August 1984 September 1984
10 13 25 1 8 16 23 30 5 12 18 26
14:30 15:30 14:00 | 16:00 13:00 12:00 13:00| 16:00 15:00 15:30 11:00 15:30
s%metimIgs Fine Fine Fine Fine Fine Fine | Cloudy sgmetir%gg Cloudy | Cloudy | Cloudy
2170 29.0 30.0 320 320 320 320 245 25.0 24.0 230 22.0
250 280 280 280 29.0 300 26.0 240 25.0 240 25.0 21.0
792 842 8.02 797 8.54 837 811 890 831 7.38 754 785
7 7 5 8 6 9 9 5 8 8 11 7
1
5 3 1 1
1 3 1 1 1 1 1
1 1 3 1 2 3 1
1 1 1
1 1 1 3 4 3
3 3 2 3 4 1 2 5 2 1
13 4 9 5 1 2 1 3 1 3 1
4 5 1 2 3 1 5 4 1 1 1
1 1
1 1 1 1 3
1 1 1 2 2 4°
1 6 23 1 1 3 11 5 7 3 3 5
5 39 112 13 3 16 H 48 9 14 15 35
5 14 36 4 1 5 17 12 9 5 3 14
3 8 8 2 9 6 2 1 4 14
1 3 3 1 4 6 1 1 4
4 3 4 4 1 1 3
4 2 2 2 2 1 1 1
3 8 3 5 3 7 7(2) 2 4 7
1 4 2(1) 1 1 1 2 4 6 2 4
10(2) 8(1)| 24 27 6 17 15 24 35(1) | 22 7 27
6 12 18 15 3 16 3 11 32 18 9 14
25(2) 15 44(1)| 25 13 23 6 14 55 8 6 18
37 33 60 34 13 29 12 40 54 22(1) 17 25
175(3) 109 144 121 49 89 64 143 196 43 44 37
88(3) 47 47 21 14 22 14 16 46 14 13 31(1)
104 47 73 42 13 20 37 104 46 10 9 22
134 22 30 15 12 19 8 60 43 8 5 33
226(1) 16 12 10 5 4 10 22 16 2(1) 5
44 20 20 15 4 4 29 42 22 8 2 14
22 3 2 3 1
9 1 1 2 1 1 2
1 3 2 2
1
404 22 157 324 8 25 34 78 390 38 8 52
133301 453(1) 845(2) 692 155 315 319 666 1000(3) | 246 167 380
32 6 5 5 0 4 11 16 7 7 1 6




(Table 7—3)

October 1984 November 19814 December
2 9 16 23 31 6 13 20 27 4 11 8
11:00 | 10:00 | 12:00 [ 15:00| 9:00] 10:00| 15:00} 15:00{ 11:00{ 9:30| 10:00| 9:30
C R Cloudy [Cloudy | Fine Fine Fine Fine Rain | Fine Fine [ Cloudy | Cloudy
sometimes
240 [140 | 170 | 190 | 110 | 140 | 130 50 | 120 6.8 9.2 6.0
240 [170 | 190 [ 200 | 140 | 140 | 140 | 115 | 125 | 100 | 110 9.0
882 | 890 | 736 | 701 | 724 | 724 | 758 | 758 | 758 | 753 | 752 | 756
8 5 8 10 6 7 9 - 8 8 10 8
1 N
! S
2 1 3 E 1 1
1 3 2 1 5 1 5
o
2 5 3 7 1 = 5 1 1 3
3 3 3 1 1 5 § 1 3 1 5
1 5 5 1 - 1 7 3
2 6 10 g 1
3 =
1 14 3 4 g
2 34 7 3 - 1
4 61 21 4 @ 3 3 1
21 251 67 26 11 4 & 14 19 27 31
4 1 24 36 15 12 6 = 12 17 47 . 39
1 10 14 7 14 16 ® 21 25 81 49
1 9 2 n 1 3 g 3 10 64 38
2 3 6 | & 10 20 78 37
— 1
1 3 4 = 3 16 8
2 5 4 4 3 1 s 2 2 7 1
1) 8 3 2 : 1
12(3) 5 24 23(1) 16 11 = 2
10 8 40 16(2)| 13 6 2 : 1 1 1
30(2) 12(1) 45 30 35 7 g
43(3) 19 64 41(1) 41 17 N 1 2 1
170 73(2)| 326 183(2)] 181 64 10 g 5 7 1w{ 10
72 45 117 85 78 37 10(1) %: 2 23) 9 11
86 32 123 103 79 50 10 o 8(1) 34) 10 9
110 33 105 75 92 46 17@)| & 8 9 13 16
35 18 57 55 56 28 170)| < 9 7 17 22
39 29 53 60 90 43 34 8 11 6 41 19
11 9 6 10 24 6 18Q)) P 4| 16 23 16
5 3 9 7 18 4 4 24 17
1 2 2 1 2 14 3 7 22 15
2 2 11 17 3
58 89 307 142 58 67 119 0 29 7 7 1
731(9) | 374(3)] 1710 992(6)| 862 455 326(6) 0 1602)| 197(7)| 526(1)] 354
26 12 5 12 7 7 15 0 5 9 2 0




(Table 7—4)

1984 January 1985 February 1985 March
25 4 8 16 22 29 5 15 20 27 6 12
15:00 11:30 15:00 15:00 12:00 9:30 9:40 15:00 15:00 15:00 14:00 15:00
Fine Tine | Fine | Fine | Fine |Cloudy| Cloudy| Fine | Cloudy| Fine | Cloudy | Fine
5.0 50 6.0 10.3 5.5 30 6.0 8.0 7.5 7.0 6.5 11.0
6.0 7.2 9.0 9.0 8.0 6.0 80 105 9.0 8.0 105 12.0
7.76 777 766 8.06 7.72 811 760 7.81 7.65 765 763 780
6 13 12 11 9 12 8.5 10 10 10 10 10
2o
[
o8
%
gas
526
7 1 S % N
3 6 2
1 2% <
10 =gt
S &
SEE
2" g
1 . w
1 1 N
29 10 7 9 28 3 7 3
29 13 20 12 26 10 11 1
32 38 23 21 56 4 19 1
23 19 19 22 49 20 8
12 21 23 15 54 4 28 2
3 5 8 3 7 3 9
2 1 3 2 2 2
1
1 1 1 1
1
2 1 1 1
4 5 8 2 6 5
10 4 4 4 10 3 3 1 1
5 8 11 3 17 7 4 1
10 11 22 8 29 11 13 1 2
9 12 19 13 22 13 4 1
18 41 64 17 78 18 42 6 1 3 5
6 20 23 4 35 12 36 1 1 1
4 26 16 9 40 12 35 2 1
3 31 24 6 56 9 49 1 1
6 19 2 26 6 12 2
0 0 0 1 16 10 16 14 0 0 0
210 290 315 154 561 142 312 42 0 2 7 9
0 0 0 0 0 0 0 0 0 0 0 0




(Table 7—5)
1985 April 1985
18 25 4 11 24 30
14:00| "13:30] 15:00| 14:00| "15:30| "13:00
Fine | Fine | Fine | Cloudy| R/F| Fine
140 150 160 170 200 | 210
140 | 145 150] 165] 160 | 195
795 | 795 | 777 777] 779 719
- 15 10 17 5 10
5 1
g 7 1
g 5 10
-
8 1 3
5 11 13
- 5 20 4
[=]
g 2 7 5
5 7 13 3
oq
-
[=]
2.
z.
&
o 7 3 14 2
N 10 21 1
2 1 21 33 9
% 1 15 10
" 3 3 26 2
) 4
<
2 7 2
e, 3
® 7 5 5
: 1
8 1
g 2 7 4 5
= (n 3(1) 4 9 16
® 1 5 1
ﬂ
g 1 2 13 13
= 1 2 9 5 7
ot
g 1 3 1 2 1
& 2 10 5 52 31
< 1 5 4 1 2
g
i 3 6 3 3 2
3 3 2 3 12
< 6 12
— 5 24 39 53 15
- 13(1) | 84(1)§ 147 337 176
- 1 1 11 5 20

B &R Lz, ThoDRMSL1D L 5w
PTHhYGERIZOWTTEGRHIZER L TV,
AR, BRIZ OV Tkl A 2BV TKRE 4 D0
IN—FUREFTBILBTED, Zhb4aoD
DIL—T%k1, 2, 3, 4 FHRELTINT
ERHLITH D, IO L DI,
BHEOL 7 VEDLIATIRBKE I LT
BEEMICER 2TV, I—8HATIRIZEAL
WRERBWEEHTH D, KELIOHTL,

2HYBICHEYT D 7 — 7OBGRPER L
PN DEBERSE L~ 3miRTH DD,

WKDOHBTEE S » FMZPAV R BERIZERE
TERP oY, RELZDOVEEHD LR
bhd,

Table 8 X4 2L DHEEOHEH L FHER
ERLTWS, B0V, 298HRER
W, 3, 448BIZOVTORS E, —ic
KBOBEBWEHIIKE L, KEDOEHWEMiZ
TR -Td, THbL, RRIZEHOKE
LB L, KROEHICH > TPHAET B,

Table 7 Th#»d k52, 12 A4 HETA
bhiz1 %Rk 12 11 BUREREEHEL, 1
A8 R zo4gREALNLLARD, 34,
4 BYHROAR R e THiE2 Y YV 2R
HOEKREINN, Fig.6lcAbhd k511
H248 (1982%F) ATHHILrHLT,
11 ATFTHICSME Lz ZDHER B0 5L RS
34, ASYRTHBELTIIDLEALND,
ZLT12 11 HIXEOBE LR BHAOND T
L, 12 A25 851 H8 B ETRRVTIRE
BIghRAALBND T &, KRPOBERIKELL 2
52t (Table 8) » 5, BLX OB REK
LTWabilThd,
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Memmmeey X Average side head length

L] Side head length attached
exuvium of pupa.
Instar 1st 2nd 3rd 4th
. ¥ ] X x I X ]
3 Y i “\‘ i ,: HEE i X |
Y W T T k 1 X ]
1985. 1 ] ,Ik | t | % ]
12 YT X T % s I% ]
i A I % [ -
) I S R ¥ ] essimm % ]
9 3 | X | % [ ¢ o . >(; o ]
s [ I 3 3 I X ]
, 1 ¥ 1 , [+ % T:iF - ]
6 x [ 1 | S I ORF A ]
1984. 5 x | X | X | e ]
ey 0..12 o.‘|s 020 02t 028 o..3z 0.:;6 &;o o.lu o:s o.lsz o.;.s 0.;0 o.:u o..ss 0.72 0..76 0..32 o.x;s
SHLan|
Table 8.  Scope of side head length and average side head length of each instar. class
of Ch. yoshimatsui’s larvae at the point of the Futago Br.in the Tama River,
from May 1984 to April 1985 (Method by Kitagawa%®),
Weather
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water temperature
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Gerera- | Temp.

Fig.17  Seasonal changes of that just before pupa of Ch.yoshimatsui at the station

Futago Br., The number of that is expressed as a percentage to total number

measured in that collection. The lower part shows diagram of the generation
cycle,



3
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BEL, ZOHhRIPBEL TODHICEE 3 AROPULHS - - L Bbhd, Zhid, Fig. 61
AbND2 Y=Y 22 Y HOERRIITE—BHL TWd, ZDL3ZSEshBRBOREDEFERN
Eibh, IREERMHCPL L Fig. 17T 0L504), S8 TR BT 5EmtREus &
WETBZLRTES,
REF AT @B 8T 4 A % CHIFRERE LR 10 mB @) & 55 mBb)o 2
OOGRBENEFLTEHDbN, BEIMHROEEH S 4 A TFAK@QOKERMES, 5 Ahabn
KEFELRThh, =2 2 OEMERIZBE LGRBORKL 50), )02 BotR2LLY,
@2 6 A, GIXsHRLLTWD, ZHIMIEH BN TIZAEL 0 CLATOREN1 1 Ay
kD4 ADMETTHY, SEBNTHRESZHERALRENL 2 BhH LY 3 AMHETTHED
LM LT B KR OESRS B b L BbH B,
= /aR Y HOFMEAREETOHRIEET LORHS
£H%¥, LCABEIRNT, HEEFAOMRIIERE OO 7Y 7, FABRY, NREE
MRE LI ERTEOTFREEB ZEA L, BATOHEEV - Z5RBL TS5, KT
LEBRIC LB RHORM - BRTADH A HEOFR L LTER ShTH3
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Fig. 18. The model growth curve of Ch, yoshimatsui from egg to emergence
at water temperature 20 C in the thermostat aquarium.
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Fig. 19. The model growth curve of Ch, yoshimatsui from egg to emergence
at water temperature 30C in the thermostat aquarium.
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Bt=at+b

0 zfs )
growth limit water temperature
{(25a+b) P+ {(20a+b) — (0.43) f+ { (30a-+b) — (064) }’=8
a8s 28
72 =0, W—O, a=0023, b=0053
Fig. 20. Data from method of least — squares.
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SAMMARY

1. The life history of Chironomus yoshimatsui by the periodical observation was
studied on the basis of the samples taken from the down strem area of the Tama
River at the point of the Futago Bridge from 1982 to 1985,

2. From April 1982 to March 1983, water quality showed a little alkalinity,
DO kept comparatively aerobic condition, BOD showed from 3.1 to 9.7 and COD showed
from 2.7 to 11.0, Water quality was femarkably polluted in April and May.

3. In order to investigate the life cycle of Ch, yoshimatsui, the egg masses were
sampled at the water’s edge along the wall at the point of the Futago Bridge in the
Tama River from Feburary 1982 to January 1983.

4. The accumulated temperature of water temperature required by one generation
of Ch. yoshimatsui is from 544 to 586 day—degrees under the minimum effective
water temperature (threshold of development).

5. It is estimated the number of generations of‘ Ch, yoshimatsui is eight
generations in a year by concentric ovipositions’ period and valid accumulated water
temperature.

é. Breeding experiments of Ch.yoshimatsui from hatching to pupa were done from
Aprii to October in 1983 and larval growh curves were drawn up by instar analysis.

7. The instars of lérva can be distinguished by it’s head length and head width and
it has four instars and a period of one instar gets longer with the advance of the
instar.

8. Duration of one generation is about 42 days at average water temperature
16.6C, about 29 days at 22.57C, about 23 days at 29.4C and about 38 days at 1967T.
9. The body legth of larva grows continuously, but the head grows like going up

the stairs, that is to say, every time it casts off the skin.

10. In order to analyze it’s instar periods and presume the number of generation, Ch,
yvoshimatsui’s larvae were collected at the point of the Futago Bridge in the Tama
River from May 1984 to April 1985.

11. The larvae have four instars and the instars of larvae can be distinguished by

it’s head length and head width, Head length changes with seasons, generally it is

small in summer and larger in winter with the advance of the instar.

12. Winter—passing larvae are thought to have hatched from eggs in the latter part

of November ; they pass the winter period as the third and fourth instar larva and they



grow slowly in this period.

13. The number of generations of Ch.yoshimatsui is presumed eight generations in a
year from percentage of just before pupa to total number of larvae.

14. Trial to modil mathematics of the estimation of generation per year of Ch,
yoshimatsui was done by model growth curves of larvae at water temperature(20C,30T).

The resuits are as follows: §=025t+0021/tdD+001D

The generation is estimated dividing above formula by the body length (10mm) of

the fourth instar larva,





