Bl oHE oKk oo iR oM E

& SF FE ME - /N I WA AT - R R
(RBREFEKEEERKEFFD

Hydrographic Conditions of Fukuyama Habor

Yasuo MATSUDAIRA, Haruyuki KoyamMa & Takuro ENDO

Department of Fisheries, Faculty of Fisheries and Animal
Husbandry, Hiroshima University, Fukuyama, Japan

(Text-figs. 1-14; Tables 1-7; Anpendix Tables A-F)
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Appendix: Data of hydrographic observations (Tables A-F) - 286
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WHEEZATTS - 72 R KBRS 13, MM Bl  SMB o e % Hw (Text-fig. 1), b
<P BO3LEBIC» CENAROBAKTSH 3. BEO FTLICH 7 2FRIZE 3kn

(E#REEE DTEC), MAICH 28 « bRV TR&E 2km, Tz 72 3 HHAIO
BAEHS (St. 6~10 2B 28 138 4km T, D 4WIH T EN ZKBROEREIZH 6. 1km?
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Text-fig. 1. General map of the investigated area. (After Chart No. 111810)
UV Faculty Campus
KB Former site of the Kasaoka Branch of the Naikai Regional Fisheries Research Laboratory.
The area enclosded with the thick broken line is reproduced in Text-figs. 4,5,7,8 and 12.
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Table 1. Monthly precipitation at Matsunaga*, Hiroshima Pref.

Precipitation (mm)

Year w - :
1 Jan. 1 Feb. ‘ Mar. l Apr. ‘ May ‘ Jun. \ Jul. ‘Au.g. ‘ Sept.i‘ Oct. “ Nov.l Dec. Afg::fﬂ
|

1942757 ] \ 1 ’ \ \ ; w ; w
Nioamy| 39-0 52.4) 86.5 97.zl112.6\179.51204.5¥ 67.9 173.8 9.8 60.3 36.7 1210.2

1958 | 55.9 48.3( 100.4 166.8\ 65.0 170.0\231.8\139.3‘ 72.3 99.2 30.2 47.1 1226.3
‘ ‘

1959 | 58.0 110.0 80.7 98.9‘137.4 63.5 148.2 178.3 81.3 86.5 59.0 66.2 1173.0
1960 = 28.0 5.7 78.8 72.2‘102.5;146.21245.3t138.23148.4\ 79.7 52.9\ 8.1 1106.0
. . . o ! ’ i | i | o L

* Located ca. 16km west of the Facalty Campus.
Gothic type indicates the months in which the hydrographic observation was condusted.
Source : Matsunaga Weather Station.
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Table 2. Average daily flow of the Ashida River*
(Unit : 1,000m? per day)

1961

ETFeb. “ Mar. \ Apr. . May 1 Jun. ‘—Jlll. 1 Aug. E‘_th. I Oct.

| .

433 | 550 | 749 ‘ 644 } 284
| ‘

930 ‘ 605

427 1 355 ‘l 352 1350 i 244
‘ R

* Measured at Kami-yamamori, 16km from the mouth of the river.
Source : Water Supply Department, Fukuyama Municipal Office.
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Table 3. Non-harmonic tidal constants at Fukuyama, Kasaoka and Tomo Ports.

1. &

Port Fukuyama i Kasaoka Tomo

M. H. W. I 117197 | 11521m } 11417
Mean sea level 22 I 2 08 | 211
Spring rise 38 360 3 61
Neap rise 29 ‘ 274 277
Spring range (No data) ‘ 304 300
Neap range (No data) : 132 132
Mean range (No data) . 218 216
Diurnal inequality (No data) ‘ 0 37 0 41

Maritime J Matsudaira & Yoshizawa 19
Source Safety |

Agency!D l

(m #® # 5 &

%

LB E3T6EI7T12 - 72 (Table 4). “SEHIESI I ~IV” REEIC X 2D EILE %
FEHICHE L2 DT, BEBEOELHOHRT « 4Fkics 1a, AUI0~14osifllSs 1 EL

THEI L.

1 FiCi3 2 M EZE L7,

LERTO B B X TR IS, FROBHEIE S X

TFHIRNC 73 8 & 5 ICEHE LS, RIS TR4ATR B Mes, 5%l T s
> 7z (Text-fig. 2). “128MEH” TRBUALARIO KD HEIZACEHE L, “FAPEK
AT TRBEHEOKMNICE 135 HABKDFHIRELFEE L.

Table 4. List of hydrographic observations.

Observation

Date (Moon age)

Time

Stations occupied
(No. of stations)

Regular Observation I
Regular Observation II
Regular Observation III
Regular Observation IV

12-Hour Observation

Land Drainage Survey

24/1X /1958 (11)| 09%12m~11~42m

14 45 ~16 59

10/ XI /1958 (28)| 09 32 ~11 58

14 21 ~16 15

13/111 /1959 (4)| 09 38 ~11 39

15 16 ~16 38

1/VII/1959 (25)| 09 03 ~11 20

14 00 ~16 12

10/VII/1960 (16)| 05 30 ~17 30
11/VII/1960 (17)] 11 05 ~12 45

*(H 4-1)~(H +3)
L) ~(L+2)

(H=1)~H+1)
L-2)~ (L)

(L +2)~(L +4)
(H+4-2)~(H +3)
(L) ~(L+2)
(L)~H)~(L)

(H+1. 5)~(H=-3. 5)

(H —1)~(H+0. 5)

St. 1~10  (10)
St. 1~10, A~E

(14)
St. 1~10  (10)

St. 1~10, A, B
(1

St. T (1)
St. KI~K8 (8)

* (H) and (L) respectively represent high water and low water. Numerals indicate the length of
time in hours. Consequently, (H+1), (L —2), etc. respectively denote “one hour after high
water”, “two hours before low water”, etc.
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Text-fig. 2. Predicted tide curves at Minoshima for the days of regular observations.
Broken part of the curve indicates the duration of observation.
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Appendix Table A~F 00 TH 5. K « BHRICIZILEE B 580k « BRREET (&
2T F v v KRR - BRI A, BEICIE Uy — 3 2 2 —KERTEDEE L. &
BRI IE 30emo FA0 b 0, FEEFO NI TR (#5830 % 30cm) Z > 7o,
pH 13 [bfag: (357788 : cresol red ¥ 7213 thymol blue), Hiskit « JA{FMEFIRI “HBrF Bl
50 ek, C.OD. BEEEOD 7 vy ) M~ v # v 8w ) (72721 N/50 KMn O,
%SmHﬁmaciat.@m%%%%%&add@M@df%@éﬁkémbtﬁ,Em
B A 3047 & LiEmiic 12 10% NaySO;z 2 M7z,
2. E -1
EEEENT St 1~10 TZ®D 6 [AIFEHL L 7.
(1] 19584108 3 H
() » 118 7H
(a) » 12B22EH
(Iv] 19594 1 A31H
(v » 3 H13H
I » TR B St A ZBND
sitic i T RERRE £, FRICEIP ORI <F b o 4 — 2 —2KE» SR TS
T E AR (penetration value) #3704k L7z, JEVED BIHERD WIEICE, RBERZD
IR Sg & 250ml 750 4 5 AR (R IC AN, EFRSEREEAOHE Bk A 7o L TR
L, lEE S LTHEWA & CREL, 24BMBRICHEL® MO bR OISR R
% WINKLER H:T JII5E U7, BRI HESD, HRREREZ 7 = o6iREHL 2 % Tiurin
OIS EEEY, 422#41 micro-KJIELDAHL MRIZ X O HIE L 72,

(IV)  BIEER S LB

EnodE sl o455 % Appendix Table A~F 2, EEICB S ZlER R A Table 6 1C
RL 7.
2 S OB A ZE S 2, AEKBOKR HFEROFL SN THT S, Text-

* D T CBEERE EFATY S,
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fig. 3 I BAT™ B L O WiEXOKEBIFERTY MZFTT OXBOKIR » HERD A JI¥ESE
ZARUTz. Bi#EZ 19614FEI~9H DIEHF LS, B&IiZ 1939~53F0 1SER o FEE
Thb. BRMCKFENMETHZFRIE TEORBEDOENS 203 XEL T, HY
CZDEN HFORELBEAREE, OIS, G0 REKEIZ 1,281 BIE
(H¥6~T7°), 8RIcHEAE (F28°A0) KL, KEHEKERIZ2~6H1C1317.6~17.9%,
T~9RITi3 WMARRKDHHETIET L, 10~180Mic 17.5% Rilthic £ THET 3 D EE
ZoNb., $1bL, KEZFEREPKE BRERENKBEOENEMAICES &5 RE
IR BIZTR T DT L, HERBHARKDOS ERICET T 2 U HELBRNZELT
WBEWLZED,

30 19
3 B .
g 20 _— -—_- 18 g
< - O — >
g r/ 1 £
g L S S
- | - =
3 - 7 O
= - ]
= N _
10 — — 17
e 7
| IS N RO TN TR T T S S N TR
I I M Iv V VI VIVII IX X XI XI I
Month
Text-fig. 3. Monthly meas of water temperature and chlorinity of the surface layer of Kasaoka
Bay.
—e+— Water temperature | Based on the daily observation at the Kasaoka Branch, Naikai
-+-o--» Chlorinity Regional Fisheries Research Laboratory during 1939-195310),
(® Water temperature l Based on the daily observation on the south shore of the Fac-
© Chlorinity [ ulty Campus in 1961.
1. & w

6 Bl RBHIORRANEEE > TEEKT 3,

() MBI (195842924 1)

B R 12 Table A-1,A-2 0O T, =0—i% Text-fig. 4 IR L7-.

C OB EE OKRBEEIN T & TKEASTOBD - EICER L7 b DT, a0 al
RTITHORTEC, FEROBIITHEMICITE - 72 (Table 4, Text-fig. 2). KFEIZ< &0

(B&R9), i (L& Y om 0~2m/sec), ifF ORI 22~25.8° TEE/ARLD 1~3°
Ko,

*OERMBEMEREO I 2 ) ~ b e 20— FTEHIRICEN, HERIEEC L3,
ORISR TR (EO BT 8km) 12 H - 7o (Text-fig. 1), M2 A FTRE (B /kG)
THEMIORCfT b, HERRZEES SBME L,
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Text-fig. 4. Horizontal distribution of water temperature (6,), chlorinity (Cl1), dissolved oxygen
(Oy), chemical oxygen demand (C.0.D.) and transparency (Tr) in the two observations

on September 24, 1958.
Light-faced letter and solid line
Thick letter and dotted line

kiR (Text-fig. 4A,B) :

RN

LERT

~~~~~~~~~ Early ebb in the morning
.... Farly flood in the afternoon

HA% D4 A RE 2B L 24.6~26.2° OMPATH - 7.

o=

BlRALKICLDAHSN ImELD 0. I~1.0° (KR TH 575, ImEsEHE (FEL 10~
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L5m) EDMTIRIZEAEEDSTL, BEES FRICE FHILDOTRRARLL (KB
TH#0.5° EETH0.2°). A—BREKET 2KEFEORE%Z 1.0° 2INT, FHO
St. 2, 10300 EiR, BEFEFD O St. 4~6 2R EIBETH - 72, SEHEEICEL St 1003%
JEKIRIBART 25.0°, 148 25.6°T, PUKIFERIZATOVAEHE & 1213 —FF 5. Text-fig. 3
BT H OFEHETO KR E R ZFHORA OFAFEEL V2 EnELY, Thi
1961 BB ERB TH -2 LILL B DT, — i 9 FITIZSE3a0 & L=z
AIORBKRIZIDZTOESTLEDEZIONS,

R (Text-fig. 4 CD):  £MANC L THHA (St. 8 ~10) &<, BEAKOHFALT HEi>
BHREN. Lip L, BKOMEII BLALERBCRSN, Im DEOHERI AILANT
ML TH0.3% DENH ZICT X, EBOHEERRE ImMBLLOTLICE L. BY
IC X B RERFREOREINAE A5 &, THWRHEICEERICGE <, BHELEUAILD (St 1)
BIUMEEHR (St.4,5) T516.2~16.5%ThH 3, chic LT, FFEeiiicis, mE»
5 1.2km ¥ TERE—FICEKDEA L /B K (14~16% CD #3376 L, R ML
I o sIRFRED 1~2% (KT U7z, BICBIUATLO TREMD o Ul I kD v ic
EEOWHFERIZT. 35%ITIET L.

Sk HEHFRO St. 6 TREEOEHEESINIAICL, BRI~ DOEES KN C
TP > T bDEHEI NS, FHERMNTO St. 10 0FEIZ 17.0% §iET, X xic
D~ EEE L OB (Text-fig. 3) & —#d 3.

MELEEY: KR HERORESEIC O TER L7353, BEXEEDO/EICE
BbhTnd, 378bb, TFEEICE, 0—1m iS50S5 T B <O T FkREE
THolcl EPEEXIN, ImPBERZ—RIc 0<E'<0.3Téh » 2. EFEaiciz, (&
DKBEBEEB - 2HREED DZE (St 1~5) 8L St 9 TR 0—1mEo B 121 ~12
TR&EWL, Ll ImPBEEHRE S 0<E <0.3 TR MBI & A2Eh78 00,

BB (Text-fig. 4E, F): 1613 1 0 @METH 55, BILUAILOANTIZ EH
OO FRIEBDIIG, BETFEEA CEED iR, BILAILE St 1) oL@ B LU
%9 % St. 2,3 OE/EY 3. 8ce/L (BFIET6%) MIBOKEERTH, MoOAETRERZ
4.2~4.8cc/L (84~94%), EERZh L0 R0D15<, 4.1~4.5cc/L (83~90%) Tk
o fe. BFEIRIEE P ICIBRILATLENER % « BB E b S 5I10ERBFEICE - 7225, 5
TTHEF D D St. 6~8 OEBIIZHICHRERSE BRI E 7T - 77,

KEHO LS NRBOBGERERIL, ToE -HY7 527 b v ORSRIER, 4.2
Ve« KIRIC X 2%, BBE FIZZBEILAL 3 EBEOKOHEAL L, HBEOEHR
KL - TENT 3. GEE NS DEREZMAICHELE ) - 20T, BHERICRON 3
BEBRFROEEDFNZRFICHBST 5 L3RHETH 3,

C.O.D. (Text-fig. 4H, D) : 536 JOHIIIC X 321012 EIRE S FIEDOEMTH
5. B Eid, FERIC BILAILOEED 4. 4ppm OB %A R L7 EThB. h
KR CHEMEIR St 4,5 OXBEHB LT St 9 DEE (LIFnsTE) o 2. lppm T, Z0ff
AR - PR EB LU TO0.9~1. 8ppm OFPATH - 2. MIEIC X 28 LB L OBED IO

* SRR E'_ZL(E,LWL(ZI) 1Lz, 2y (ZEHIEE (MBARD, odzy), odz) 37D
BED o,
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DT IR ERAMEE RS - 7,

BRTTAMERE . FRABEKDERDBEN DI EEZ SN EKETI 0.05ppm F/2i3 <
NUTFTH -7, FIFMHEAIICE St. 1 ZBRFEAEE[AD 0, Im BB NICE=EL, B
I IO St 6~8,10 ® 0, ImENSC AR Lc. EEEZ—#C 0, ImE XD
HEARL, ZOfEER0.23ppm Th - 7. eI, (EHEDKO57d 5 St. 1,3~5
DFEEIZ 0.12~0.38ppm DEEERNL 7.

B (Text-figdG): Mefih > Bblins: St. 7,8 TRy R (FI#lEic =h <
Nn2.6,2.8m), BEEEATT ICONTHAT 2EAMSR O N, ARG ORRT, £
A I T AT & O BAELNE 2o e

K o —fc FEINTHEICIRS, R EEIHICIR6~T TH - 72535 AILHICEIEL
St. 1,5 oktald cnkhEr -t 1o MO TG EEIE & R0 e £ s
5&,ﬁ%%u&&&&%%bTmeQK,m@m%ﬁ®ﬁﬁ%%mmgm_

& L DEEBIET 5L,

D HFEROELEEICH IS, KRICKZHBHENHEE > TED, FHlOMWMHRICE Im
PRI REEA R T, | m BRI, BRI T~ - THOEHhIcEing 2 29KiEIE &
AT, Bl THEREERIARS (B,

@ TEECE, BILAL « BRAILAE, S B S h 280K « KIS KO 72010, HHF
D& 1o 2km hE TEEOMERMTHEICHL 1~2% KT 5. LirL kbl
HXo ImERIEEACEEEZT R, RO BT - MO RIC C ©RE QRS K
THOHEKEREALTLED.

® wm¢©$§b(&73)Kdﬁﬁ-ﬁ%%-%ﬁ@%%-ﬁ%ﬁﬁ%%%%<,m
éﬁ&<,CQDqﬁ%®¢§wmﬁ%ﬁﬁé.CﬂKﬂL,EMAEQKM@ﬁﬁ~§M
FEREEANE ( C.O.D. « FiAAE {, C OKOFEIIT M ICREHEEHIC S X
g.@ﬁ%@t%ﬁﬁ*ﬁ-ﬁ%%'ﬁﬁﬁﬁ@<,m®§ﬁﬁ&ﬁ%Ew&%26n
?ﬁ%m%@ﬁ@@%%kﬂﬁﬁmBﬁ&éh%@ﬁ@%@%%ﬁé.ﬁ%%-ﬁ%%hé
BT, HEEEO St 6 RERHI4AQEESKOBRICH Iz > Tl BELLND.

D EERERE, BUATTKCEES KT, Ak 4. 1~4.8ce/L (FIFIE 83
~90%) T, [FEEEIREATARTHESH -7, BHEBBERIZEL DT

® C.0.D. 3XUBMAZEEGIMEK (C LICBIUALK ORAICKIVERL, K
@I FREKIC L — I BRO B RATR & 0.

(2) e o (1958411710H)

@il — 213 Table B-1,B-2 OV T, ¥ bMEFRDAN- - HEDMHEZ ThTh Text-
fig. 5,6 IR L7z,

C®@ﬂ@ﬂ§®ﬁﬁwmﬁ@ﬁﬁbt%%mimbk.¢M®ﬁmmﬁm%%¢bm
Yt O BN T RTS8 - 7o (Table 4, Text-fig. 2). #£- 7T, IR S Z0E, EHRE
BT £ 0 L5~2 BERRICEILbI TH S, RERN, FHlMEE, FRIEIMETD
OBE, B O ZRO TR 19.0°, FH18.2° TREKROTI17.8° X0 DL
=18

& B (Text-fig. 5A, B, 6): ‘FAI/FHOAMASREAE AR 17.2~18.4" O
TH o1, ELMMlo St.8 O FEIZFRIL AR INKD ot (18.5~18.87).
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Text-fig. 5. Horizontal distribution of water temperature (6,,), chlorinity (C1), dissolved oxygen
(0y), chemical oxygen demand (C.O.D.) and transparency (Tr) in the two observations
on November 10, 1958.
Light-faced letter and solid line-- -- High water in the morning
Thick letter and dotted line --+--------- Late ebb in the afternoon

RE—EEBOEEZZNE < DL OHR0ALNTS - 72035 LA ORI I3 —i
CEBOLBEETH 2D L, FEROTFMEKMICZERBOINEETH »72. 727501
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A. High Water (Morning) B. Late Ebb (Afternoon)
fw(°C) fw(°C)
St SLA St1 St3 SLB

Cl (%) sk ¢l (%o

SLA St s13 StB 3 StA st st3 st8

16.0 — 1641 164 17.24 15.5 S 16.41 1720
- 6.5 89 1 1718 s, 7_—\6,0'/&{ v“‘,/Iétvjti KA 17.21
AT ::li

11634 > 1699
I'I_.IS

StB
550
553

1125

543

Ozlce/ 1) Os(cc/1)

S5 St4 St3 st Sts St4 St3 stz

5.3 541 528 513 5.735 576 024
543 542 531 515 S 577 59

516
33 53 520 528

Text-fig. 6. Vertical distribution of water temperature (6.), chlorinity (C1) and dissolved oxygen
(Oy) in the two observations of November 10, 1958.

o St. 8,10, B TR « /Fh & bEBOTHRETH - 7c.

KB I — AT O B FR s - THE L 73 B IEAIZR L7223, T R RIC & <
L7-flS o FEsc ER L SO BEERTHABH -2 St A, 1,6 75L),

SIS AEEE b, CFRT - RO BIRIOBIC KRR DT Lo BT, LR K&
+03° OMPITH - 72, 72721, BERIGEOHEISAO EEsFE (RO AL i FaT Gif
HES) X0 0.5~1.0"FELTW2EEaNH -7 (St A 1,4,6755).

KBRS St 10 o FEEAKR 18.1° T, Textfig. 3 OFHEAL L —HT 5.

R (Text-fig. 5C, D, 6) : HEZEEZ o St. 8,10,B TR E <, EET 17.04~
1724% %7 L1-. chbdofllETiE ZE—EBEOER/NS L O0.11%HUT), BMPIcLs
Zbb T HTH -7 (0.10%LIP).
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FREOHRRER, chooflldh SHES-> TETL, &l - ZRBHAILNOXRET
BRIEZR L2 (16%LIT). 7277 Ll OEKBOEERIIHETF D OHISETSE 17% M EH -
1.

2m FHEBUTEORR TIZ, TR L —RCHEERMLL, CoETR
FAPEHES (St.4,5) TEH T LHEIZT, BREMEZ O SLA, L3 ICEETHD, HIETH
0.1%, %ETO04~1.0%ETF L. IHICONTIIHE, EWEN T chdoflED
MBI IC R B 720 23 LO%LL HET L, ImEi3id & A E8Mhs i - 7o, #hick
~NBE, GEHITERBEOZLR/NI O IMBETHETSE-TED, ThEELTELIA
L« BRUMIBE AT ICAE SR T 28R S N 7o s AsAl[E] & 5275 - T 2. < DIEEIC DL T,
FANIL - M OHUKE, HEFIOBEMEFLITS & QBRI IS 7o D FERT I BRI T & 121075
SRR & B O BB O BN O EIAEEI I TR 1.2mTh - -0l LA EIZ 2.5m & 2
fEchy (Textfig.2), FEGEEIEEANEKLVERTSH - 72h 5, BEK - HAKDRER
SEOTHT HBPPITHETLAICTHA S 0S5 HAIEHE L TH . S®MERAED St. 10
DEBEHEHREI 17.05%FHEET, & ICHELCEHEL (Text-fig. 3) LD 7LD [EL.

SHEZER ¢ MEZEERISANE /N, RO &5 KE O SEEE I X
STHRE LI LZ2EALSDE DL, FHRLIBEREGVBATHS-HERTLTILE
DTHD.

E' 3/ E @ mmfilo St. 8,10, B T, &IBLE & MBI » b ST Ak 0 ~0.06 D&
PATH -7, TOMOMETE ImBBEIZO<E <0.10847% <, 0—ImEo B Zch
DPPREL, FLMRICIDZEIL U, 7S BHEIC SLE £EOEER1314.84% TE L
{Etpotedit, COL % 0—ImD B i3 -23 Th - 7205, DB TFH DMK EHAICE
ELzbDEBbN S,

EERERE (Text-fig. SE,F,6) 1 —#0C, FRTORMKICIE 5.0~5.5¢cc/L (ARS8
~97%), FEROTFWRBICRIEHREEE S 2L D02~0dcc/LEI L. Lo L, &Eil
NTHEIBEOBMBF K OHEAZ S 1oKEICIZ C OB SH TIEE 59, BERIT Sce/LYUTF
THO, FHFHARIICEMEEE X OBERENED» -7, 0 XS 5KEIR GBI St A
DL ST SU T DRIBIZTTH - 7eh% T REICIZBENE 20 IcHRY, St3 o
KBIZETRALZ., ZDEp, FMEEEO St. E 0XE « ImiE & BREENDOEH, - /-,

BRERROMERE, BUALLBEOBBEIKODHGT 3 KR TRIE (FEIZ SBHESS
V), TOMDKIRTIE —BICETH - 7205 LINOEES HE - EEEOBERDE
0.2cc/L LINOBER LI - 12,

C.OD. (Text-fig. SH, 1) :  #EIAILE (FFHEREIO St A, 1) 5 XOFRED O St.
C G OXRE 5K RonEBEERTIE, WEHEIZT~T LI~18 ppm QI
A%, ZEO COD. [ZH#iE « FIFEREE SHEAD St 8, B ETHEE/NE <, B
H-> THTPICHAT ZHEETRTH, EETEC OIS T, SHLEOSEE
COWT PRl (i) St (FOBIRED) OlAHKT 2 &, FROTTHEHLESA
%< TOEFMMORART 0.2 ppm B, WINAILIIAE TR 0.6 ppm FEETH - 1-.
SREDTRIX 2T, HBEMEERH Ut us,

BETIVAHERR ¢ HUE(ED A#SFHZ 0.05ppm IR ThH -7z, ChE D As Ui Bko
BAEORGREEBIERCE SN, FTFEREO®IUAILD (St A 0%E, St.1 0k



B S /1L e 38 THE AR L K B O T BT 259

cEE) T K< 0.21~0.28 ppm TH o7z, Ch o ORIETIR iR 0.15
ppm UTFTh o770, FHEEC @IUAILZEZRT L TRKICEREZ EGENTRIL
EZZohb.

FEIE (Text-fig. 5G) :  #ifllo St. 8,10, B TH b A X ifikgic 3.0~3.5m 2717 .
A OB C h D ORlIED BB » TREBICIRD T 2085 RbEFDOHURTS
2.0mL ETéh 3 (7272 LEILAIIA® St. A i3 1.8m). FUEEMICIE, @IUALOKD
A2 % St A, 1,3 OEBEES 1.0~15m i2Hd L, RAECHFiomilo 3 WRoE
BES 0.2~0. 5mid L 72,

7K & R IO St. 8,10,B T 6, EENE L KHSFTH o7 St. 6, E
< 8~9, ZOMOHETIE 7 ThH 72, FFERIICE, MHO 3 FADOKE Bk &
D HFICELL (6,6~7,7), BIUAILAD St. A, 1 TREEE»HE THETES, €0
ORETIZ T TH - 1.

% . UEOMRAERET S L,

@ HKOBHEIC 720, HEZEERZIAOBEMCES T 3L bE5IThS. Ki -
R - BEREROMERE R NS, B FHORAD I (ITEDN TR LHE
AN, KE e HERIMWAICE <, —RICEREICET QKON TETY 5. KRBEHE
OIRICH & T PAEFEIZIZE LY, HERBINIOPBDE,

G wh (St 8,10,B) TR/KEME <, HER - AEBRER - BEESAE G KES
F¢, BB -COD.AMS <, B FEORASRLEATED, T MEICK2KE -
iR OZA LD/ E .,

G EEEICREEROBOASTEICE LTS, BEICETET 2.

@ BILATTHTR, HER - BEmHe - BRENE < gk C.O.D.2wRE <G
KSR, IR IC 2 R IR 2 L OBIAIC C OKOEHEEICRo N, FroEREA
TR B & [EHF O KA HUE S 1, (EIESIC 2 mESRHEIPE O AR T DR D 5
Nehs, HE DEETRIE -7, BEHRO St 6 ZBIE N & CKBHES, KEO
HDSE <, IR OEES KB H L Tl BN 5.

5 MERRZ, BUATLOKCHEINITKETHE, LR DT IR I 13— 5.0~5.5
cc/L (RfE88~972%) T, Fgiciz—Ric kD N LiBgarcE LR b H - 7.
BB/ - 72,

f@(lQD.%iU@ﬂ%ﬁ%M@K(C&KEMAHK)QEAKiO%kbt.C.
O.D. 12ZFHi GEiEs) X 0/rs (FUMRE) ofngbRsvEArRonc. £i—
I RIE L D BRRB S - 7.

(3) == HA & W1 (1959423 413 R)

#ill5 — # 13 Table C-1,C-2 0B T, FFEBEHDKPIME Text-fig. 7 s Lz,

- DEHIREORBOEE - I ER L. MoEPRElE 5a, FRTOBIE L
AR, PO BENE T RIS - 72 (Table 4, Text-fig. 2). Fiizd b b, #
Ak O AR O T 6. 1%, /P 7.9°T, EEKRONEHXD ENEFNHA BRY
2° (& - 72,

MR Lo St 10 O FIEIZ kIR 9. 97, HEFE 17.8% T, Textfig. 3 OFHZALL —
HL, HEEBVSRELBEOEMICH/I2.



260 R k/KBELE 3 (@2 192

~—
A. 6w (°C) —Om B. 6w (°C) —Bottom || G. Tr (m)
10.0 10.3 :
S b 11
SRR -] A o/ e
\Q.Q \\\\\:\ *29'8 ___.,_—:\Q.Q \°t\\ ]1:%.8 . 10.8
TR, 798 DING T 1049
-7 1000 : -~
9.9 . 20,8 3.
103, o 9.8 E 10.6710- 5720.3
V 10.1 3 7 10.5
/ [} ' -
/ " 10.2
Yo, e 9.8 101 £40.5710.5
! 10.1 o1 A0
P TN
{ . R
I e 9ubs 972 | 101
Vo9 ws] 104
| \
\ :
s 9. L 10.4
?3.91 110.4
0 fg
C. Cl (%) —Om D. Cl gé/&;) — Bottom
17. .
16.32 17:69 5
'—_\‘:{17"5 ’_(\fg ::"./—::\\—\"—\_A \/5 — 3
\\\y} P \\-\ \\. J
# . 17.61 - L : 2 s o112 -
\1'0‘-"'){\ 17.73 .« 17.76 S TR e 1.0\ "103 149”7
& Noo 227 17,80 S S N ™
1. 17.;2) 17.68 1.;2‘\“‘
°17.71 17.75, .17, A 0.96 | L
/ 17.77 / 17.83 1.5~ ¢ e
i ! ’
! * I’ 3 L)
1760/ e1m6 > 17.60 o 138 7/  e1m
v 1.6, 17.77 T 115 | .28
<& , 1 {
S | W\ | mm .,
° * > o 1. ) .
s L irm A 2
\ ‘. !
j i 4
s 17,57 \V17.85 4 1.
\17.56 117.57 \ 1.2
}
F. Oz(cc/1) —Bottom || I. COD (ppm) — Bottom]

Text-fig. 7. Horizontal distribution of water temperature (6,,), chlorinity (Cl), dissolved oxygen

(Oy), chemical oxygen demand (C.0.D.) and transparency (Tr) in the two observations on
March 13, 1959.

Light-faced letter and solid line

--------- Flood in the morning
Thick letter and dotted line

------------ Ebb in the afternoon

KR (Text-fig. 7A,B) :

TER s SFHAEB L 9.3~11.0° 0T, RHIEE EE,S
THNA->THOIMICEL 2D, %# - ERED%Z 0.3~1.2°

THoto, KEIERLE»-
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7z DIZJEEE (St. 2, 3,10 5 &) DEET, chiexl ZBALED (St.575E) BHE
MIEETH - 7o, ZSEEOKRIZFH - FEEZE LV, TRRFROTHSL (0.5°L
T) Ehrot.

tika (Text-fig. 7C, D) :  £MMIC HEREN & PO FIE R BEREEL
17.5%UETH - 7z, —iic O—ImERIL IEFRRIZIZ LA LZEMBE L, ImEEREENT L
DERRITHSA->ThOTrIKEMLE (In—EBEOZER 0.3%2R). HERPRLE
LT IS (St. 8~10) OEET, EIFE - TS S 17.82~17.88% T, St. 2
(R #Es) « St. 6 (R HiES) OERICS COBREORGEL Ronic, HERD KD -
72 DIZEIAIT « BRATLAIET, BIE316.22% (St. 1 E/E, EFEE) Tho71o. FiS
ZIBO FF#H c THMEEOHEKRREZLEKT 2L, HELOL TR THHEOT P LE,
T —M0. 2% LN TH - 72

MELEE . O—ImEMIZF - FBEBIRAT (—L6<E'<0), ZhidKiEME<
EELRIMBLVEETH -7 itk s, Im—EBMSHEEEEINNE L, Bl
B30 ~0.1. /F#iz —Ic 0 TH -7, H-T HEPTE D 200 EREIFZEL T
Bhpotc ki B,

UfERe iR (Text-fig. 7E, F) ¢ JEMEEZ PEOFINERR & 6.4~7.0cc/L (FdFBE 97
~105%) DT, —RICEEDSEBSH-> THOT LIPS 205, EBTHRME 98
%L FTh B, A—HEOR CEOFR & FROEEZEST 2L, L 05a/ Mk (BT
B) ©Fps 0.1~0.3cc/L BEAS L, BIUALAME (EF#EEED St. 1~3, TH gD
St. ) 0EBIZEML OBERNDPP/NEL, THRALOKDOBAILL S EEbLN 3D,
B E ORI 2EOBAIDBES LR3I/, 15k, KEE/2Z I mEOBERN
BB SN L TELHIEDRS - 72 (St. 4,7,10),

C.O.D. (Text-fig. TH, I) : 4£M#9ic 1.0~1.6 ppm OHPAT, HHEHEE R 7
BOBEDOEROTHTH S, Pl (ETHEE) 122 St. 1,3 oXBES LU St 10 (&) 1 &
2%, P (T E) 1212 St. 5,6,10 OEEDS, HX L PP Axw» C.O.D. Z/RLk. i
OEHAIOBAELC L3, B« BRALMNESBRCEVEERT LD T ERE1L -1,

EETI MRk 0 —Mc 0.05Sppm LI R THh -7z, TH XD REWLEE, F& L TREIHE
I - BRATLANT O O RIS KEICR S vz (St 1,2,5), < D St.5,6, 10
3 EDEEBPPEEER L,

B (Text-fig. 7G) :  EF# - T MKLZE LR LEFVOWULRTS 2.0mLEHD
(St.2 EIF s 1.2m 34140, RbARSLERMMO St 7T~9 R oh (2.9mElE).
IS TR o St. 3 TR FHMIEEOBHEL Ml 12 A EFELL, WMHAlDKDORE)
WL BATOIEHEEZIN 5.

% B MEAEBET B,

1) HERSBLESOLEMICH5., BOFERMBEST > TLIZNHERBRIFEELTES
¥, SELERIT £EAEL 0ICEYy, KR - HERORES M, £E— ImEmIESR
B3 13125 L KRREESED, I mEBERKR - HEREE S TEAM-> ThThIcHEAR

-

9 5.
@ KR - HHER - BHEOR LBOKEMMILED (St. 8~10) K317 2205, BRI
B0 St 2,3 LT hicE onERiERET R ERENSR S L,
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® @l - ZBBRAILAITICBT 2HABKORE (EHRE - BFER - BHEOWD, C.O.
D., ZkEOHI OB AOEE LV I3hICEBTHEHE LR IN T, #mET
g, MEIDKDEEIKBERICH S RATY I, Thid, TERICBHIZTELE» -
72 LICEBRMTOEATRIEL, EHNLTEEMTHAS LELSNSB.

@ FOFWRCRTOERICHAST WALEICS T KO HERBSP PR, i
OHIFIC BT HIHER « BHEOEKOCEHENES D - 1.

G BEBZERECOMASTHERT THANICEL, BLAKOR UCEEDYFE - FExtt
B35 &, —MicHFE (FIm@R) 0Jns0.1~0. 3ce/LBES H - 1.

4 E B LIV A959%TH1H)

B> — 2 % Table D-1,D-2 iz, BB EEDKF - HESHAE T Text-fig. 8,9
IR LTz,

COBHAIRKENEORBICGET W/ EHIICER LA DT, FrloBAIR T o
IC, FHROBRIZTHES (LFMoOBE) 1437 > 7 (Table 4, Text-fig. 2), K&z <
b0, BESIC ST 2EBONEIHHT25.3°, F#%27.1°T, ZEKBOVHLENZE
N1, 0.1° 2By, SRR St 10 OEBAKERR 26.8° (R « B 0OYHE) TR
KB ONAE[EICE S, REBEHZERIZ 17.42% (AL) THEBEL, < OIS OE
BEID—DDBRICH - T BT & E—7 5 (Text-fig. 3),

K & (Text-fig. 8A,B,9) : il (St. 7,8,B 73 &) DOEBHSEGIEERT, BIE
1224.0°TH -7 (St. 7, FTHIEE). < hoEEB IOEEAS-> TKESEL LD, &
BRI (BEEH) KCEBUATLOOEBICRSN28.9°TH 5.

WRIDORSRTIZAFHT « FEDKIRICE LRZEDSIED > 2O L, 2m HFEEUAEDOHIA
Tids FRO BT EEEICR/FINCE 58T, #EEL0.5~2.0° BRTH 72, T D7w,
LFRDEE D KR 2nEER O & wh il & TIRABEEAA 1.

R (Text-fig. 8C,D,9) : /Ffl « #2448 U C ifliFhdesg (St. 7~9, B3 &) DE
BARLEL, BEIZ17.57%TH -7 (St. 8, FIFEaLl). C chdbEEE L UEEAT
> THERRBRAICETT 205 REFVOMEATHEBR—MIT 17.3% BlLETH - 72,
—75, BEKOEALIZRREEES (C1<17.2%) Okds, BILAILATIE BAIC (St A,
D, FEERTRPLPLEIC (St.4~6173 L), FROEBKORCEVHT. /-T, &
53 DK DB MR IR S BIUAILEA D HEIC T h » T te E DFIRAZ T 5,

BINALC BT 2 HFEROE T THRICE L, EEIZ5.4~6.9% &£730, AILC
BT ABUMBEICH B SLIDEES 17.22% ICE T Lz, chicw L BEREROEES RO
WHERL, TR0 AT HEE L0 0.2% FBEE (KD - 72,

METEE : —Mc 0<E'<0.3 ThH -7, EEMEHEDTZEZR U St A (i)
& St.6 (FI#iEE) @ 0—1mERTIE 1. 8~12 L5 AkxiESR SNz, T2 BT i
NI EPEIR D St. 4~6 B LMD 2~3 DHIED 0—1mIgi D E' 758 (0~-0.2) THh -
7z,

BirFE (Text-fig. 8E,F,9) @ ‘Fafl « /P L bic —RICIRFEEIZ BT, HEED
RiBorid 4.4~7. 2cc/L (FaF1E0~1502%) OFHEHT, NI D/IINEEZRLEDIL, &
IWATLK DR RsEHE KR (St A, 1) BEUTF#EEED St. 2,5,7,8 DEBTH 3.

BAROHMEBEERASICE DT LT B TH S5, BILATLKDEEAZ T 1o /KIB AR T
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A. 6w (°C) —Om

G. Tr (m)

o 27

o S 2.1
AN
v ;\::\__,//
24 1,8,
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1
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%.1 . 2.
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7. 26
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}\ / \\
Y ), 23
2\; |: 26.2
\
1
\ 6.4
v 26.3
0
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Y ST ——7- <
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13,82/ 5 N o 17.40 1744 - 17.37 N > o 17.51 J 1746
5.38 ///?\‘c::;\ 17.35 740 17.13 \\\:,\5:1'7.35, *17.53
7,337 17,37
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2 s 1142 & oyql52
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1 1 I .
. ! 17.37 M ) 7456~ 171
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Text-fig. 8. Horizontal distribution of water temperature (6,), chlorinity (C1), dissolved oxygen

(0,), chemical oxygen demand (C.0.D.) and transparency (Tr) in the two observations
on July 1, 1959.

Light-faced letter and solid line--------- Ebb in the morning
Thick letter and dotted line ----------+- Early flood in the afternoon

3, EBESOE/BT TIEEA SRR, 7-RE/E— ImMBEETRIHZ VENTIE
BN XD DD OEENRER - T,
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A. Ebb (Morning) B. Early Flood (Afternoon)
6w(°C) tHw(°C)
S|

SLA St SI3 SL9 StB
x 1 %A zey O
o By

253

SL6 SET stg st9 stig st6 ) S5t7 sts st9 SL10
& b1] 2%4 %2
26.2 26.0

St6 St7 St8 St9 Stio

Ow(°C)
St5 St4 St3 stz
2:’.272 Z:l4 2:!5 ' 274
: 24 27.0——="
Cl (%)
SLS 4 sk3 st
177 1722 173

1710 113 173
t ..

02( cc / 1 )
sts st4 st3 st2
&,5_7” 6.2 .

Text-fig. 9. Vertical distribution of water temperature (9,,), chlorinity (C1) and dissolved oxygen
(0,) in the two observations of July 1, 1959.

EEOBRFKEL, TR0 TR EEO L5 1000 0Ea L5 - 1205, FH0 -
OHERIENC 3 2AGBRRTIAR Lz, 105, &S Mifllo St. B TR AT EEDIG
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0,ImfEx VEBERNKE D - 7208, TOHEHBIHS LT,

MO &NADO0, ImiEORERIZ/FMEFRETH T DEMNLLS, 2mEREIFEON
5 (St.2~5) Tz, 0, 1m BOMERI FRICIZFATED 1~2cc/LHMLT. ZDORR,
0 0, Im EHORERRI, KEOHEEIAL <, 2mBERBMAITETIC U THIKISZEZTR
L.

C.0.D. (Text-fig. 8H,I) :  0.5~0.9 ppm OEENEH L, MOEHERIOELD PP
MR EHicBEbnsg, MmAlOHE St.7~9,Bi2 L) DOEEIZFHT « PR e b RIRC OH
Bich D, BEDORS G PO TFFMEICE, BUALOLXCHEEHEZRS, <O
ICH 72, RO BT, BUATLAZED C.O.D. 3% LML TS5 3~5.95
pmn&ﬁ0>2m%%ﬁﬂ@®@®ﬁﬁ®Qlm@fé—%KEMbTQ9~L6Wm&
ROMAIEZ D IR DE I o T,

BRI ZAERE ¢« BRI AES 43 0.03 ppm MR TdH - 72285 RILAILHO St. A O&JE
LSt 1 OEE I, £ ONEDERE S.5,6 DXBEITIMEIC, ChiDhRE
WIEAR L7,

EHHREE (Text-fig. 8G) :  mflifptuigo St. 7,8, B Tk MR £E L T 3.5m L ETHR S
Kk <, bR T L, @UAL « BRBALMAE SR /NS, —BICTY
RS ) TR O ASEE AN <, C OB 2 mEFMUUP THRICEE TH - 1.

7K . FhEIOHIE (St 7~10,B) Tla—ic 5~6 THIRHIC KBRS, 2
MEEHLFEO ST C M & D AKBSES, FTFEMBIcR6~T, EFMRc7UT0%
AH% <, BINAITLA (St A) BLXOZBEAILR (St. 6) IR bKBEHED) -7,

B 7. D EOBIRREIRO LS CRIETE LD,

@® mﬁui@ﬁgmﬂ<,ﬁﬁmm%%ﬁm.%Emﬁ@%ﬁxbwb@w.%E&E
DHLIZE L < 72 ¢ —iic 0<E'<0.3Tdh 575 BARAARMEZO 0—1mEEOE I Ch
EDKkEl>, T RFEEIC0—1m B0 E & EZB[RBD - 1. KRR EED» SE
Ao TETFS 2205 %« EEBOMEL —BIc2° PINTH 5. HERI, BKORAS
S EAZRITE, SREHFAOELZNELL,

o) HGEE R (St 7,8, B 75 &) ICREEKDBBOR L DILKBIT LI EEZ S,
EEE kL <, KEIEOHEERS, C.O.D. BXUFEIWNIL, TITREER
OIS IC X 2 EAVNE <, EER KSR TR LIKE - SRS TH 5.

@ BkORA LEESOKZEIIALD & EER0Znen LRI L, fETE
S TEREHRIE B RIR S MR E TROPLEEIC A Lc LB 5N B, Ch o OERDK
DT BkER (75 LKED 13, BEENE kEnE, &RTC 0. D. 8 X U#E
DAEXLDOPBETH 7275 BILUALOOHAICRIBEFREORD GHEETH 7. 15,
FEEEED St 6 1C RS N (EHAKIE, BRI & b18 5 B 5 BT St 4,5 OIEHITIKE
S, RS CERIOBBEO LD THA D LEKRIN 2.

D O BRI T 0D OIERSKO FHICHEA D, £ 0BT REHUE#IC ] > T
»o .

B EEBEREET, BILUATKOEALKLWKETR —Bic farE 9% L ETH -
t.@@@@%%MTW%%K@@@¢@®%Qﬁ%ohm,@%@ﬁﬁmmﬁmmﬁﬁﬁ
BFAR L., 2mERRUPEO®RITTE, 0, ImEOMIKR BB OTMIICEL L,
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FIRFICZ O KIBD 70 LR L7z,

® C.O.D. (2 0.5~0.9 ppm OHE1 %<, MOELHEBHOBELD ZO/NEHLE I
Bbini.

(5) 1205w (196047 H10H)

COBBIRHYICE L1 WIUAILAMNEDKOWHE) « R A2HE L DT, WIS
HF i thh Al O PR LG 1 BLEINE 2 B L TIT 78 » 72 (Text-fig. 1 @ St. T). #HIEE - 2@
i3 Table E o T, HAEER 5K3053 5 5 1783055 T 15[ 3 = 1245700, EE TR EE
AR U728, 1,2m JE#i3 AKBEOHBICIG L &5 S —T5 THzk L1z, Table E (oK L7z {ED
BT, =322 KR TEEPOEBE TOKES ImBXICHlIEL, AT
PSRRI IEG B IOKBEE - 7. MEOBAH - BARK, M2 % Table 5 1cRL
7z, BHERDS 5, 881738 0% Textfig. 10 iIc KR L 7.

Table 5. Sunrise, sunset and tide of July 10, 1960

Low Water I High Water I i Low Water II ,}glseel c;f()t:ﬁe
Tide Tide . Tide |Low Water I to

level level 1 Time | ol |H1gh Water I

Sunrise ' Sunset

Time Time
‘

observed
atSt. T - — 630 — 11 40 — 18 30 —i 2.6

|
Predicted || # 4458 :;19h20m]>:< 5h53mi% 1. 1m‘>:<11h32m 3 3. Sm;X17"54'">< 0.1m 3% 2.4m

% Predicted time for Okayama®?) (34° 40’ N, 133° 56" E).

3% Predicted time or value for Minoshima.

RERIBEDIEIL B Y, TO®EW, BLELED, chicd H0ERA - SR LML, AR
BEICKE X OED» > 7o, BRIBICEIL B0 KBEOBNT 7586 - 12720, BHISOIEE
9 800m 1T & % BHu B KEE 20 © TR 2 FRDMC KR O YOKAHUH X, 2 O BshHs BHlS
TR A2,

B R ORISR IC 4. 6m, B0 T MRIICRE (1.3m) &75 -7, KEOERE
M2 S HEFE U BB O 3, HEOHEMICL 5T, Mz 85, Tt 36~374
B, FRTOF - MM 0212 0.2m 7213 K& 5 - 72 (Table 5). 2 h & I3 HTE O Ha——
BHE SRS AILICGET 3 KBICH > 1 E DD BE—IC L 25D THS S,

KEWMIL, T HEICIZ %A SSE ~ ESE TIRIZKBRIC 8-> THTFL, iz 7~45
cm/sec THIEDEHL, FEIH S M INARKBC O FFHHICD > THRF L. —7,
ETEEICE, KEBEESHDOIZEHE (WNW) 23 chdEAGE (NE,SW 7z &) iz
WAL, MEIL 6~Tem/sec T/INE {, KHBKEEIHDIZY DDEF~B 11 LT 25
DX D ILHIREZT 72,

EARL, FRATRICIE L S~1.9m, F¥ERi#1212 0.5~0.8m Tk - 7-. Tl
E%ﬁﬁméw@d,@W@Bﬁ&§nt@*3&@@Mkﬁ@KﬁﬁkLtkbf,ﬁﬁ

* MK BIBERT (SRR 16km) BT BEMNRIROBY Th - 7.
75 1~53 29mm 7H 78.2mn 9H — 117 —
6H 0.1mm 8H 84.2mn 108 5. 1mm
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Text-fig. 10. Results of the 12-hour observation at St. T on July 10, 1960.
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O L XCHEREA/NS L, O—ImEOHERE" bEHE L ABIC, TR KBB->T
WicT EEIRL, EOHEEBEREIC/NE S (LO~1L 4, TRz (1.9~3.1D, =8
DIFFRR A BRI WAHBE 2 7R d .

KEREREIERLEL, TEAME- TEL 5, REKARIZ 24.9~27.4° o TEIL L,
BHOTHRICRBES Y HTOTHRICREE S - 7205 COMMMCKERLZOTIRL
HACEER OB S B E0sdH - 7o, BBV L BKIBORMRDIZ D, KE - &8 - A4
EOBI XD EEZONE, ImEDOKEIR 24.6~25.4° TELOMZ/NE D, ZDHE
B R EKRIC L EmER L.

HWERED, 1,2mE T 15~17.3% OMBA TR HER/NS L, RETRES AR S,
THBRINCREE UL O R LBk Dbl S%IMBICE T L TRE S5, =
O LRI REIC ER L, FHREL L 20EBICER (15~15.5%) el 7z,

PHR—IC 8.1 Th - 72hs, FHHIKE - THROREIZ K - ATLKOBAK & & 72
WT2FREZNUTEK - 72,

BHEBRHFRD, FETE BNORRICE 370> THRL, BROMEENBC BLEL
6.4ce/l (RAMIBEI35%), THMIBFRIBICE B 3.0~4. 3cc/l (53~78%) Tk - 72, HAID
BERICE SRV BHERSIRD LD, EE L TRIUALINORBEDKSHET L TR 7
HTHAD., |mEOBERIEFHOTHRICIEBL D HLDREL, YHOFEEIC
RBREBLODTPITNS ot 2mBEOBRERZI—RICEBLD S/IAILHETS - 72,

PDEZFNT 5L, SEOBARE & BERHRRI, BikEN» O L sh 35KkD
7eIT, THEIERE « TR ERDNCEEOESHET LISEREOSIEA L & Th 3.
CORPENORREC E 78> TEWEKE « IBERERSTNENER L7225, ChiZMEMo
BHHK - BIUATLKDBAICE 26D EE L STz,

(6) ARRKIHEE (19604£75118)

T OHEZ, TAT,8H OFEM* I L BHMABRKDEESE 5 2 1o, ERBHRLEIC 51>
T IR SR OB AT > 2 b DTH 3 (Text-fig. 1 ORH K 1~8), BAEE 2, +— 3
Z 2 —KEFHC X 2 ImBC & DKiE, XBSXO TRBOEZR, BIXUBHET, Sl
IS IRICITE - 12,

B> — 2 % Table F ic, KB OHIEDH4 Text-fig. 11 TR L7-.

K8 K7 K6 K5 K4 K3 K2 K1

Text-fig. 11. Vertical distribution of water temperature (°C) in the section passing St. K1~K8
on July 11, 1960.

*OKAIREEE (vv = o abEM. MEIKIR S L OBRE Y v 2~ ) E B TKEET &
ImEOREAREL, ChXVEELZMHA
** 266 HO IS,



AR NP :: i =R = A2k R/ 269

KRR, EETIR SEEOOHRISSHITH T ToOHlE K4~K6 THR KL 24.3~25.0
‘CThote. ChoDHISEERNC BRI O BEBICET I M- TEL 2D, R
ORI K1 T3 28.1°C, f@iliflloHig K8 T 27.5°C & 13- Tlafe, H - [EEDKIRID,
chS X DIEL, i TmBlEDOKEE & DHlE K2~K6 Tid Sm PED KRS 22.7~23.0
‘CTIZIZ—KETH 5.

HERODERAKBEOZINE XL —HLTED, EETREOOHRDSHICH T TOW
P K3~K6 T 16.6~17.0% & <, BRANEDICH - TEL 20, Ao K1 TR 1318
% TR HIEL, e KB FEIC N THEERNE G BT Sm BRI 17.32~17.48% T
TAHB13 L, KBOFHEELHDE S ESMUERIP B VHEATH -2 EEA DN 5.

FEHE RSB O L LT—RIc/hE 08, BERR,SEICAT T K3~K6 T2 1~
3.0m Th 2DICH~NT, BEROKIL27,8TR1L.3~1.9Im TELIIIL, KBITT-T
W L EEEXT 5,

PEO#ERED S RT, HARKOREBEHR ZT12EA005, BEED/NSL, FHKRE,
(EH4 DK DA R iERIE FeBe e <, $EAmicid K7 2R 2mEE TTH 5. KT TR
EOIEHS KD 4m BT T TRALH, THRBUKBROZHERINGIEL T2 L
2z 515, T7KERICE KL2,7,8icad 2icd &9, FHFEN2kmENTS 2.

SR B TIRIWIC & & 789 HEKD HASRMB AR E M, THuC & b78 - THARK
LHEKDREEE SN, ZOMBNMBEOOHRBEMSE,» T LR B I D LELOoND.

BB COREL, HEHEICFE -0 THY, THIRHCIE, HABEKOGEEIILLE
TRISIKLENL bDEELONSD.

(7)) EMBEFEOEENC DT

SUF OB R A Y LT, SNSRI - FRE - MK X 2ELEERT 5 LRD
BOTHB.

7K B EEKRREZ 1~28CRIE (B 6~T7), 8H ke ([H28°01) iICE L,
FEEEEE 21 R s, KR - AURDZEI AENE <, AR (B p.22) e ki, 1952-53
I BT KR « KEORTEOERFE2 LR TH 5. KY-« SESHICOLTHE,
T (THOBHAIV) CRERL D &EE, $Maly bIRROTTHKENE S, Lo
9, 11,38 @l 1, 1L 11D (i3 IC/ERE « TEOTEIRTS 5.

M FE B BAWMALANE St1,5, A, D72E) BRI EFIZE 16~18% Otk
& - TEILDINE <, HESILOBRRBAKROZ T, 958 EWCHES. KT« SBESHIE
WL - EEICE WG ERICEOEAERT. BARAOME TR, FHlEPRNO®RD
LI EEOHERNE LUETT 32 &0, BMElSNcRILER 4.51% (Table E) T
53, UL, SABKORES2MBICE TR ERENT, KW HPEBHLH
[BxhT»3,

EEREOR © BKERAN GEHCEILAILA) TR LULELREVESR oS, T O
OIS TR EED SER GEE.3~1.5m) % THREMRICEL BTS2, SAED
C1E, —BHCERE L D EBOG N BERINS L, St 4, 5 T B O KR ICETERR
8L RIS B A B B, QERIZAICITA L TOEL, o (RELEY 7
vy b vEONERIEBICEZ2H5DTHS .

C.O.D. : F/AkHALASETIE 6ppm (T 2 8&055 575, MoK TIE 0.6~1.9
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ppm T3 5. FEEGITBE T,

BOlAtEeghE 0 — i 0.05ppm BLIRTH 545, BEEKDHEEDHRIKE X UVEREKT
Bk, HIFELFEAMIZO0.64 ppm (TableD-1) TH 3, LA S RZHEKDED
LEHBOMTEBELSERNR 2L LTRSS, LR AKBILITERITEILHCEbN
3.

pH : —#ic 8.0~8.3 T8 2DHEEMNEZ A, BMIUAILKNEBAT S E 7.2~7.51C138
LEENH L. BEEIEE T,

K BRAE ¢ KB, BELTIIEL 7~97T, MAITIZ5~6ThH 3. BHERD I~
4m OFPHT, BED TR/AISMAITRAE L, KELBHEE S BEZLIZHER TV,

| oo EHEN T & 128MBENO S v B e BT ZEoEiE JE L 2
D& THEFIDDIEL, TRTEOMBRIEL THLIZL,

EHAEI I o B Eatiiicid, RO BRE H - THEIR/INE < 4~12cm/sec), AL
BR D @ St.2,4,5 T RICs»e, slo St. 7~10 Tk N~NE, #ifiig - o St. 3 Tik
E T& - 7z(Table A-2), TWFHE#IEICIZ, B&HFD D St.1,2,4~6, 10T i3 ##E 5~ 19cm/sec
THA - T 505, BERE O St. 3 Tidikmis NW ©h - 72 (Table A-1),

St. Tic B 3 REEBIAICBL TR, IXiCo~skzkdic, B ks I n
DI BT, THFEBRIMEERT I 25K, WEZZE1F 0 6~Tcm/sec, 16~45
cm/sec Tdh -7z (p.266).  OUIRITEREMEED ZIXICH D, FHAKEBA TGS HE
MEOCHEICELSNDDIC, HEBILOEHLEIROETH -7, - T, FHEKENDOM
MI—RICD B2 THBEELONS,

AR, W=D REREOSE, MR s THROKBORD X% 2:17T, W
ICKERPIC & - 72K DRI S T IR ICOKIBASTRNE BEIR E 2D, KOHBARIIE
VW, TRICEPPDO LTRSS ETLOL SICW 32h 18 DI, ZKERON B A SO Ek
DEMH S TN TEY (p.277), TORARMBEOADL L BITH/NE BESFIETH 572
WEEZEZOLNB.

2. E "

ﬂ§i6@ﬁmotm,%?%5Dﬂ§®%%Cé&?u1%§§®m@m%ﬁ%m%b,
ZTOBREBEROEE L HERREEKT 5.

() EERAEV USIYEIRIZA) KB 3R ELEOHMBNITE

BARE (P.V.) (Text-fig. 12A) @ BEHIBAILICH 5 St. 3 85/NME (15cm) %R L
EESROE., DT 2mESEGOREM (St. 2,4,5) 13 25~35cm, 2mEEEHO MM (St.
6~10) (3 48~55cm &NFic k&< 720, WIUAILA®D St. | A3EAME (60cm) ZR3, —Ai
i EREBE M LICBCHBARCEARERKE L, 2045 BEHIEHEICET,.

PEGRE (Text-fig. 12B) :  REEMIERAFTD St. 3 TR /NI (3.2%), =0 HEEOHI
St 2,4,8~10 TiZ 4.5~9.5%, PEEFER®D St. 5~7 T 10.6~11.0% LER A X 150,
BILATLA® St. 1 EAKE (12.19%) %R L1,

BHRFER (Text-fig. 12C) : #HEMOHRABBEDOZNE XL —FT 2. Tbb,
PREEMBR AT O St. 3 235/ME 4. 3mg/g 2R L, ZDFEMID St.4 TS5.7mg/g, i b D
fux LT defio St. 2, 7~10 T 10.2~13.6mg/g, FERFBOFERIBO St. 5, 6 T 15.2~15.7
mg/g ENEGEEI L, BAMEREIUAILOICSH S St. 1 ® 17.6mg/g Tdh 5.
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B. Ignition Loss (24)" " ¢. Organic Carbon

+13.3 o
LT

12.3

e

-{3@15.0

v12.8

*
) lad
/A

D. Total Nitrogen E. C/ N Ratio F. O, Consumption .
(mg/g) (cc/ 5g wet mud)
g o~ "\ »12. P - +0.48 -

e1.21

Text-fig. 12. Properties of the bottom mud at regular stations on March 13, 1959.

=i (Textfig. 12D) :  ZEFRR O IR - BRRFERODHE —HT 5. 7
1B, St.3 THEH/IHEL 0.34mg/g, oo St. 4 T 0.48mg/g, s Ol - Jef
@ St. 2,7~10 T 0.89~1.04mg/g, FEFFHED St. 5,6 T 1.21~1.46mg/g LIEXIEML, &%
iz St. 1 @ 1.64mg/g Th 5.

R (C/N) (Text-fig. 12B) : 10.7~13. 1 TEHNE SLMETH 55 BILALA
O St. 1 BETLEBAILHO St. 5 OESPPHSO.

EEOBRENBE (Text-fig. 12F) : A7 EGRE - HHRRRE - ZFERO ThEA
CHERZRT. RIEHERAHTO St 3 Tid 0.34cc (2 5g D), ZOEEMo St. 4 Tid
0.36cc THIT/P&E <, ch s ol - JLRID St. 2, 6~10 =iz 0. 38~0. 48cc TRHPKREL,
ATHICH 75 St. 1,5 T3 0.54,0. 52cc THR AR XL,

PlFAEEST S &, MIUALO® St 1, ZBAILAO St.5 B IO BRI St. 6 T
12, MORIAIC S 5T, BABESAS  (EESB ), KB - HHgRER - 28
%-M%ﬁ%ﬁﬁk%<,ﬁ%ﬁﬁwéw@@ﬂéeﬂé.cnm,cﬂé@ﬂﬁﬁ@*®
AN, EEMSHARKOREEMR S5 LICBRT 3B 6NE. T &
MRS AT 5 5 St. 3 TiE, EEA HEE <, HHESROFEE 85 NEBRILED
EASANE L, BENBRL/NSL, 0, BEERR 2 0 IC N B RO IFEIC X - THIES
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Wi nz  LIZBRAT 2 EELON 5.

flbd Sl (EHRROLAR 1E) OFEMERL N EH#ET 5 & (Table 6), [F—#lSIC
B BYPEMEDSEELD UFDEL 505, HBIC X B EOI/NI FIT D~ m & 12— L,
St. A,1,6,7 THREABRESIUERESGROEEL L HEHEOBEMIAEL, St.3,4,8
TR NS DMEMB/NE D, BIFITRABKDOE, %513 W) iR < 7ok F otk
BB ond BB LTENTHA S,

FZRR THERBIERIZIL U RRE LT, #EEQ-CICHIEOMENSD LT >This
TEREZONS, St 1 TREAEMOEZERHBEBIRS LA, & OMEREES TS
DOUROMBERDTPICBH L CLRAEEIARES BN LEZLDEELOND, B, &
R TRFNBBRDOELDPIEVE LS EHT 2013, HAEOMELSThIZCELDE, HIE
S GEBRRE) BERRL > ENEREREEZEI LN,

(2) HEFEOLBEHEEBEZ

HARE (P.V) : 6HOFE THIE L (EIZ 4~63cmDiiPHic b 2 (Table6), 2m%s
B DU T AME 30cmiithTh 3 DIt L, LIEOHIA TR SO0cmiig T, 2mEiE
ﬁ%%&c UTHS IRENS N D, RATATERIC, FHRZTHBICHEEL TS Dz

bbnémb,c@%i@%@@?ﬁ%t;é%@fim<,2m%%ﬁ@ﬁ%@ﬁmﬁ
HEOEHBSPHLOMNPZ EEZRLTWBEEEZONS, &Y 7b>ﬁ%&ﬁ Ok#E14~3Im) T
HIFE U7z fE12 34~T79em T, AKBODME L D DDA S 1,

KO B RR R 2 60 FHE THIE SN EIE 3. 2~13. 9% 0 fiifHIic 5 U (Table 6), g
DB EIEPEE T1972 4.2~14.9%. #1159 23 B BHE T1872 2.0~18.99 15 & & A&
BOEDICEDONE. TTICDN XS, FHEKRDOFR) & EREHE AL 7 5 —E:
(St. 3,4,8) TRHMED/NES <, FBUAILA (St 1) EEHIIOTKDOEBEEZIT B EEE 5
N5 St.6, 7T TIHESKE L, EHEICIIHEEETIL,

BHKRFER . SEIOFHE TEH{EMEIZ 4.3~18.2mg/g T (Table6), H/I59ic k3
RO M 1~ 12mg/g, M1 & 2 L@ LFEiRSOE 17. 4~20.0mg/g 75 & O&FHIC
DIz->Tr 5,

JUBIE R & IR, KA O REBEA IS A1 T EANE < (St 3,4,8), @A
LA (St 1) EEHEJIETEL St.6,7 TR EXRA X, BEHLILIZEIE T,

JIBIRIE: & DRI R DIEMRBIRLED S b (Text-fig. 13A),

y =0.71x —0.53
722Uy EGER (%), x: BERRER (mg/g).

188, BIEL OGRS B KDED & TN, ZOROHEENBRILEIANET 5720,
ARERBEOONEREOMEVPPAREL B0 MBETH 5. FIcO~-H IERIZLF
Nb, COHRICIZFELMEL TR, FABEVORENC DO T OBEELAE L &
7y, ARRFERE L TO0.8~2.2mg/g Th - 7-.

£ R R PEAEF2ETE, JIEMIZ0.34~1.64mg/g T, HJIISY T kB EKH
HE DA 0. 16~1. 86mg/g L 21X LI 4EFIC H v, I IC X 2 ILEEIEFHER D 0. 6~8.0
mg/g KD/,

FEKERPI T D713 SRR - B RFER L1312 AT, RIEFBADMEO St 3, 4



Table 6. Results of measurements on the bottom mud.

Station
Measurement Date of sampling \ [
1|2 3 4 5 6 7 8 9 10 A

P.V. (cm) (I*) Oct. 3,195 | 4(3.0)| 34(4.0) 7(4. 0)l<33(4. 0)| 34(3.0)| 49(5.0) 47(6.0)| 45(---)| 48(5.0) 40(3.5)
(Sounding (m)) (1] Nov. 7,1958 | 45(5.0)| 27(4.0)27.5(4.5) 35(--)(33.5(3.0) 45(4.5) 52(6.0)| 45(6.0) 40(4.5)| --(4.0)

(IT) Dec. 22,1958 | 25(3.0) 39(--)| 33(5.0)) 34(4.1)| 33(4.0)| 49(5.0) 48(5.0) 51(6.0)| 51(5.0) 48(5.0)

(IV]Jan. 31,1959 | 35(3.0) 33(2.0)| 15(2.0) 30(2.5)| 34(2.0) 52(4.0)| 53(4.5)| 37(4.5) 50(4.0) 63(3.5)

(V] Mar. 13,1959 | 60(5.0)| 35(4.0)| 15(3.5)| 25(3.5)| 33(2.5)| 48(5.0)| 55(6.0)| 50(6.0) 50(5.0) 48(4.5)

(VI July  1,1959 | 33(0.8)| 35(2.0) 36(2.5) 36(2.5) 34(1.5)| 58(3.5) $59(5.0)| 60(4.5)| 47(4.0) 50(3.5)| 64(6.0)
Ignition loss (I] Oct. 3,1958 7.3 7.4 3.8 5.6 l w90 6.8 8.8 6.8
(%, dry basis) (I Nov. 7,1958 | 11.3 8.4 5.6 6.3 6.9 9.7 8.3 6.7 7.4 7.4

(I Dec. 22, 1958 5.9 6.3 5.1 5.4 6.6 7.8 7.9 4.1 6.3 7.3

(IV)Jan. 31,1959 | 12.1 7.8 3.4 6.0 9.8 10.9 10.4 6.2 9.7 8.8

(V] Mar. 13,1959 | 12.1 9.0 3.2 4.5 10.6 11.0 10.6 6.7 9.4 9.5

(V) July 11,1959 | 11.8 10.1 6.3 71| 128 13.9 12.2 10.3 1.0 10.8 15.8
Organic carbon** | (II] Nov. 7,1958 | 15.7 1t | 91 l 9.6 | 10.3 15.8 13.3 12.2 1.9 11.8
(%, dry basis) ![m] Dec. 22,1958 9.6 10.8 ‘ 8.7 | 9.5 102 13.1 11.3 9.5 10. 1 10.6

| (IV]Jan. 31,1959 | 18.2 1.9 | 43 | 86 | 13.9 15.3 14.3 9.2 12.8 1.8

![V] Mar. 13,1959 | 17.6 13.3 a3 |57 | 18T 15.2 13.6 10.2 12.8 12.3

(VD July 1,199 | 13.3 1.3 l 8.5 1.8 | 150 13.4 13.6 12.0 12.3 12.1 17.3
Total nitrogen | (V) Mar. 13,1959 Le64| 103 | 0.34 0.48| 1.46 1.21 1.04 0.89 1.04 1.03 |
(%, dry basis) \! (VD) July 11,1959 0.83 | 0.94 ] 0.67 0.63 L 1.48 1.19 1.13 0.91 1.06 1.01 ‘ 1.13
C/N ratio** | (V] Mar. 13,1959 | 10.7 12.9 ‘ 12.6 1.9 | 1.8 | 126 | 131 1.5 | 123 | 119

} (V] July 1,1959 | 16.0 12.0 12.7 18.7 0.1 | 1.3 12.0 13.2 ‘ 1.6 ‘ 12.0 15.3
0, Consumption | (IJ Oct.  3,1958 |  0.69 1 0. 84 0.67| 0.71 \ 0.76 |  0.68 0.70 0.67 0.57  0.56 |
(cc/Sg wet mud) | (II) Nov. 7,1958 0.53 0.55 0.55 0.53 0.53| 0.54 0.35 0.55 0.26 0.32

(II[) Dec. 22, 1958l 0.67 0.49 0.20 0.59 0.88 0.52 0.47 0.49 0.83 0. 59

(IV}Jan. 31,1959 \ 0.28 0.18 0.04 0.10 0.21 0.18 0.13 0.09 0.16 1

(V) Mar. 13,1959 |  0.54 0.48 0.34 0.36 0.52| 0.46 0.42 0.38 0.44 0.46

| (VD July 1,195 | 0.59 0.55 { 0.60 0.59 l 0.58 0.57 0.57 0.58 0.57 0.55 0. 50

* Serial number of the survey. ** Chlorine error not corrected. ... Not measured.

DHHE AT e A W

MR @ Mg R B

€LT
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Text-fig. 13. Correlation of ignition loss, total nitrogen content and oxygen consumption to
organic carbon content in bottom mud.

TREDNS < BUALA (St 1), 2ERAILRT (St.5), EHEJIMCITL SE6 73 XTI E
MR EL,
BHIRFER L OMIcROEHRBERIED 5N 5 (Text-fig. 13B).
N=0.084C—0.04
7272l N:ZE3RE(mg/g), C: HHRFER (mg/g).
R#E#E (C/N) @ JRFER (carbon-nitrogen ratio) |3 EFic 3 2 REOHEST, B+
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BT BT, HEYIODREN « Sk &S ofFe LTHL 5, % O3 106[#D
%ﬁﬁ§<,anﬁ%%®%ﬁﬁﬁhﬁﬁibkﬁ%%%?@&éﬂfv%w.~ﬁ%@
FIE BT 8~12, FHI0DHEENHE DN TR B,

2 EOIWAIC BT B PR 10. 1~18.7 T, HEICELE G VIO St A, 1,4) 2k

Fig, 10. 1~13.2 ORPAT 49 12.0 TH 5. F7dl# Vic BT 2 JEJED 4913 12. 0T
5o, Mgk d 5&10.4 105,
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Text-fig. 14. Location of pound nets (“masu-ami”), laver farms and ark shell culture grounds
in Fukuyama Herbor in October, 1961.
Uv...... Faculty campus
Om, 2m, 5Sm-..... Depth below the lowest low water level.
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1962

HBPEHES N B, BERIIO 4~107 1 BHRIIUKER TRTOMAR % 5 (Text-fig. 14).
Table 7 1C/R U o iHAKN OB, #AC X 2 6 DB XU T4 Y 2RI, 12EAE
TATHMICL S 60T, WBHOBROHMFINIRE VLS CENTE LS,

Table 7. Landing from Fukuyama Harbor in 1959%

kk

\ .
Scientific or English name i’ Japanese name n{ﬁﬁ‘i‘?g,fﬁ* ﬁ'srlie};?"'g"f*

Marine animals, total | Dobutsu gokei 956.5
Fishes Gyorui 53.6
Mugil cephalus Bora 8.0 M
Lateolabrax japonicus Suzuki 7.1 M
Sparus swinhonis Kurodai 6.8 M
Clupanodon punctatus Konoshiro 4.8 M
Flounders Karei rui 1.5 M
Harengula zunasi Sappa 1.3 M
Lizard fish Eso 1.2 M
Puffers Fugu rui 1.2 M
Nibea argentata Ishimochi 1.1 M
Other fishes 20.6 M
Molluses Kairui ika tako 889.8
Venerupis semidecussata Asari 390. 4 o
Anadara subcrenata Mogai 333.2 C
Meretrix meretrix lusoria Hamaguri 12.7 (0]
Other shellfishes Kai rui 141. 1#kskx o
Octopus Tako 8.7 M
Cuttlefishes and squids Ika 3.7 M
Crustaceans Ebi kani 13.1
Penacus japonicus Kuruma-ebi 2.2 M
Other shrimps Ebi rui 6.5 M
Crabs Kani 4.4 M
Seaweeds, total Kaiso rui 1. 814
Porphyra tenera Kuro-nori 1.07§ C
Enteromorpha and Monostroma Ao-nori 0. 084 C
gf%{troas tr:lal’):lt:zd with Enteromorpha Maze-nori 0. 664 C

Total landing by the Fukuyama, Hikino and Otsuno Fishing Cooperatives, whose fishing and
culture grounds approximately coincide the area enclosed with thick broken line in Text-fig. 1.
(Source : Hiroshima Statistical Survey Office, Ministry of Agriculture and Forestry?9).

Gross weight unless otherwise stated.

***  Type of fishery : C - culture, M-“masu-ami” or pound net, O - others.
**+** Includes 3 tons of sea-cucumber and sea-urchin.
Dry weight. Calculated with the conversion factor of 1000 sheets of dried laver =2.3kg.

#

/) BIHGBK OWALMITIC, =4 4 O#WBH 2 OMflic 3 5 h (Text-fig. 14),
%@%ﬁmwa7Kﬁbtﬁbféé.%ﬁ%®2m%ﬁﬁﬁﬂ®mw%ﬁ4%%%uﬁ
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SUMMARY

A series of hydrographic observations were carried out from September, 1958
through July, 1960 in order to clarify the physical and chemical properties of sea
water and bottom muds of Fukuyama Harbor, Hiroshima Pref, (Text-figs. 1,2, Table
4). The results are presented in Tables 6, A-F and Text-figs. 4-12 and discussed in

comparison with previously published data on the hydrography, ecology and fishery
of this water area.
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Fukuyama Harbor™® is the former estuary of Ashida River. It occupies the
western part of Kasaoka Bay and measures 6.1km” in area. Being trapezoidal in
shape, it is bordered by a reclaimed land in the west, by hilly peninsula in the south
and north, and opens wide in the east. The flat muddy bottom slopes down gently
toward the east. Water depth does not exceed 7m below the mean sea level at any
part of the harbor. Tidal flats are exposed along the shore at low waters.

Water temperature differs very little from air temperature all the year, the
monthly mean varying between 7° (January and February) and 28°C (August) at the
surface (Text-fig. 3). Water is turbid with the Secchi disc depth seldom exceeding
4 m. These two features can be ascribed partly to such local conditions as the small
water depth and the muddy bottom, but are principally due to the fact that the water
can not freely pass from the high sea (i. e., the Pacific Ocean off Bungo Strait) to
this locality owing to the channels and shallow seas lying on the course.

Monthly mean of chlorinity varies within the range of 16.6—-17.9 9% at the
surface (Text-fig. 3). Seasonal variation of chlorinity is not very great and reaches
minima in summer when local precipitation and the drainage of Ashida River reach
maxima (Tables 1, 2).

Tidal range is comparatively great owing to the interference of the two tidal
waves traversing the Seto Inland Sea in opposite directions, one wave from Bungo
strait toward the east and the other from Kii Strait toward the west. In an average
tide, tidal range measures 2.2m (Table 3) and 50% of the water that is present in the
harbor at the high water is drained off during the ebb. Since water is mixed and
replaced by the tide, vertical stratification seldom develops and the water is rich in
dissolved oxygen from surface to bottom throughout the seasons. Tidal current,
however, is not very fast.

At low tides C.O.D. increases and dissolved oxygen decreases in the water in the
northwestern part of the harbor, where polluted water is discharged from Fukuyama
Inlet. In rainy months fresh water is discharged from flood-gates at low tides, tem-
porarily lowering the chlorinity of the surface layer nearby.

In the area where the effect of the polluted water or fresh water is not appre-
ciable, various measurements on water are generally within the following range:
water color in Forel’s scale, 5 or more; pH, 8.2-8.3; C.O.D. by Saeki’s alkaline
permanganate method®”, 0.9-1.9ppm; acid-soluble total iron by aa/-dipyridyl meth-
od, less than 0.05ppm. The water near the sea bottom often gives greater values of
C.0.D. and acid-soluble total iron than those mentioned above.

The bottom mud is principally composed of the silt of particle diameters be-
tween 2 and 20u. The bottom is harder on the inshore side of the 2m depth contour
than on the offshore side: the penetration value obtained with the Furukawa’s pene-
trometer® averages 30 and 50cm respectively. Other measurements on the bottom

* «Pykuyama Harbor” is a provisional name with which the present authors designate the water
area under consideration. This area is not used as a refuge by ships because the water is too
shallow, although it forms the outer part of Fukuyama Port. The word of ‘harbor’ is used simply
in the sense of ‘a sheltered arm of the sea’.
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mud are within the following range: ignition loss, 3.2-13.9% ; organic carbon by
Tiurin’s rapid titration method, 4.3-18.2mg/g (chlorine error not corrected); total
nitrogen by Kjeldahl method, 0.34~1.64mg/g (Table 6). Carbon-nitrogen ratio (chlo-
rine error corrected) is usually close to 10. Ignition loss, Kjeldahl nitrogen and the
oxygen consumption of mud (measured at room temperatures) respectively hold
linear relation with organic carbon content (Text-fig. 13).

Bottom mud is rich in organic matter and gives small carbon-nitrogen ratio in
the area affected by the drainage from Fukuyama Inlet, flood-gates or Ashida River.

Major fisheries in Fukuyama Harbor are the “masu-ami” fishery and the culture
of the ark shell (Anadara subcrenata) and the laver (Porphyra tenera). The “masu-
ami” is a pound net consisting of a pound 25m wide and 13m long and a leader net
about 40m long. It is usually set between the 0 and 2m depth contours, being held
in place by bamboo poles driven into the bottom (Text-fig. 14). Fishes, crustaceans
and cephalopods are trapped in it as they move with the tide. In 1959 about 70 nets
were operated in Fukuyama Harbor with the total catch of 79 metric tons. In the
same year, 333 tons of ark shell and 1.8 tons of dried laver were produced by culture
and 390 tons of littleneck clam (Venerupis semidecussata) were harvested from the
natural beds on tidal flats (Table 7). All the species represented in the commercial
catch are typical inhabitants of such inshore waters where water is relatively turbid
and seasonal variation of water temperature is great.
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Appendix: Data of Hydrographic Observations

Table A. Data of “Regular Observation I”.

1. Early ebb (morning) : September 24, 1958.

2. Early flood (afternoon) : September 24, 1958.
Table B. Data of “Regular Observation II”.

1. High water (morning) : November 10, 1958.

2. Late ebb (afternoon) : November 10, 1958.
Table C. Data of “Regular Observation III”.

1. Flood (morning) : March 13, 1959.

2. Ebb (afternoon) : March 13, 1959.
Table D. Data of “Regular Observation IV”.

1. Ebb (morning) : July 1, 1959.

2. Early flood (afternoon) : July 1, 1959.
Table E. Data of “12-Hour Observation” at St. T on July 10, 1960.
Table F. Data of “Land Drainage Survey” on July 11, 1960.

Abbreviations and Marks Used in Tables A-F.

br...... brownish.

Cpeeeeee Water color in Forel’s scale.

Cl----.. Chlorinity.

COD-..... Chemical oxygen demand by alkaline KMnO,; method.

d--eee darkish.

Ex. coef. 0-1m---... Extinction coefficient computed from the illuminations immediately (Om) and 1m
below sea surface. Illumination was measured with a selenium photocell (maximum
sensitivity at 580my) equipped with a white diffusing plate.

O; (cc/L)------ Dissolved oxygen in volume as reduced to the stansard state.
O (%) Saturation percentage of dissolved oxygen.
Tr------ Transparency measured with the white Secchi disc 30cm in diameter.
Oq00n- Air temperature 1.2m above the sea surface.
Or--v-- Water temperature.
Z.... Observation depth.
Not measured.
Wind..-... Direction and the wind force in Beaufort’s scale.
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Table A-1. Early ebb (morning) : September 24, 1958

287

Station, w | | ‘Tr(m) Surface | Weather,
STimg.& Z o Cl s pH ‘4_02_* Fe | COD “ & CurrentloA(".C)&f
ounding | (m) (:¢) | (%) | (/L) (%) | (ppm) [om) CF emysec) Wind
1 | 0 2501647 19.4| 82[3.87 76.0| 0.14| 1.7 ] 1.7 ESE | Cloudy
09%12n | 1 | 25.6116.82 19.7 | 8.2|3.94 78.5| 0.07| L2 | 6d 5 225
5.5m | 4 |25.4|17.0320.1 8.2]3.67 73.0| 0.16| 1.4 S ONA
2 | 0 |24.8|16.8420.0 8.2|4.25 83.7|<0.05| 13| 20| ESE
09%56m | 1 | 25.6 | 16.86 19.8 8.2 |4.32 8.1 <0.05 | 15| .. 10
45m | 3 | 256 17.1420.2| 8.2|3.86 77.2| 0.06| 18 |
3 0 |252|16.8419.9 82|4.50 89.1!<0.05| 15| 1.9 NW  Cloudy
10005» | 1 | 25.5 16,78 19.7 | 8.2 |4.36 86.7| <0.05| 1.4 [4~5d 10 | 22.5
7.0m | 5.5|25.617.10/20.1 8.2(3.72 74.4| 0.05| 1.5 N-1
4 | 0 2461652196 82|45 91.4| 0.06| 15| 2.2 ESE | Cloudy
10023m | 1 | 25.2| .| .| 82|45 .. |<005| .| 5| 19 .
5.0m | 3.5 252|16.99 20.1| 82|4.54 90.1| <0.05 | 1.5 . NW-1
5 | 0 |248|162519.2 82|4.55 89| 005| 13| 20 SE |
10036m | 1 | 24.9|16.2119.1 8.2|4.37 8.7 005 16| 5 7
40m | 3 |251)|16.9520.0 82|4.31 8.3| 0.06 15 | CONW
6§ | 0 |248/16.1019.0 8.2|4.61 8.9 0.10 13 19 E
jorstm | 1| 25.8 | 17.01 19.9 | 8.2 [4.52 90.6| <0.05 | L1| sd| 12 23.5
5.0m | 4 |25.3|17.0420.1 82|4.49 80.3| 0.05] 13 I
7 0 |250|16.76 19.8 8.2|4.70 92.7|<0.05| 15| 60| N
1r0sm | 1 1 25.3|16.77 19.8 | 8.2 |4.80 95.2| <0.05 [ 0.9 - 9
6.0m | 5 | 253 17.0320.1 82|4.43 88.1| 0.05| 14 NE-2
8 | 0 (2501697201 8.2|4.76 94.1| <005 13| 55| NNE 220
1hi6m | 1 | 25.4 | 16.96/ 20.0 | 8.2 |4.96 98.6 | <0.05| 0.9 | 5d| 16 Cloudy
5.5m | 4.5|25.117.0520.2 | 8.2|4.33 857 0.05| 14 NNE-1~2
9 | 0 2481695201 82471 92.7|<0.05| 15| 60| NE
1r27m | 1 | 25.5 116,92 19.9 8.2 |4.66 93.0 | <0.05| 1.4 | 4~5d 8
6.0m | 4.5|254(17.1020.2 8.2|4.16 829 0.20| 15 ENE-2
10 | 0 |250 1699201 82443 8.0 <0.05 17| 4.5 ESE
1142m | 1 | 25.6 | 16,98/ 19.9 8.2 | 4.53 90.6 | <0.05 | 13| 5d 7
4.5m 3 | 257|17.1520.1 82|3.68 74.0| 0.10 | 1.4 ;

|
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Table A-2. Early flood (afternoon) : September 24, 1958

= i | | - — T —

Station, : : 1 Tr(m), Surface | Weather,

Time & Z oy 1 Cl o, pH 0, | Fe |COD g Current |04(°C) &
Sounding | ) | o0y | () | lee/L) (%) | (pom) |(ppm) | F lcm/secy Wind
10 |248 735 71| 7.2:3.46 61.5| 0.38] 4.4| .| sSW | Cloudy
16459m , 1 26.2 | 16.76 19.4 ; 8.213.33 67.0| 0.18 1.4} 9 4 23.1
1.5m | ! s NW /-1
2 0 25.8 116.27 18.9 | 8.213.61 71.6 0. 07 1.2 [ca.l.5] NW
16744m 1 26.2 el 8.2 7 4 24.2
2.5m 1.51256 17.07/20.1| 8.2]3.43 68.6 0.05 1.3 0
3| 0 |256 1541/18.8| 8.2/3.61 7.3 0.15| 17| .. E | Cloudy
16234m 1 26.1117.03/ 19.8 | 8.2 1{3.48 70.2 0.11 1.8 || 6~7d 4 24.4
2.5m 1.5 25.7117.02/ 20.0 | 8.2 |3.43 68.6 0.13 | 1.7 0
4 0 25.2114.63116.9 | 8.2 4.04 78.0 0.12 ) 2.1 1.7 W | Cloudy
16423m 1 25.8 | 16.73/ 19.5 | 8.214.57 91.4 1 <0.05 1.6 4 25.0
3.0m 2 25.4116.88: 19.9 | 8.2|4.08 81.1 0. 11 1.6 0
5 0 25.2 | 14.56; 16.8 | 8.2 14.80 92.7 012 2.1 -+ | WNW | Cloudy
16%06™ 1 25.6 | 16.801 19.7 | 8.2 |4.07 81.1 0.23 1.2 8~9br| 4 24.3
2.0m | N/W-1
6 | 0 25.0 | 16.35/19.3 | 8.2 |5.15101.0 | <0.05 1.8 1.9 E
15750m 1 25.6 | 16.90| 19.8 | 8.2 :4.55 90.8 | <0.05| 0.9 7d 12 24.2
4.5m 3.5|255]17.03,20.0 | 8.2|4.16 83.0 0.18 1.5 N/W-1
1 0 25.4 . 16.95] 19.9 5.34 106. 2 0.05 1.5 2.6 N
154231m 1 25.5116.93 19.9 5.08 101.2 0.05 1.8 7d 8 25.8
5.0m 3.5(25.416.98 20.0 4.83 96.0 0. 05 1.3 N/W-1
8 0 25.6 | 16.92 19.8 | 8.2 15.07 101.2 | <0.05 1.2 2.0 | NE/E
15417m 1 25.7116.96) 19.9 | 8.2(4.93 98.6 | <0.05 1.6 7d 5 23.8
5.0m 4 25.6 1 17. 06" 20.0 | 8.2 |4.32 86.4 0. 07 1.4 N/W-1

9 0 25.4 |1 16.01 18.7 | 8.2 |4.44 87.7 0.13 1.8 1.9 NE | Fair

15%02m 1 26.0 | 17.00/ 19.8 | 8.2 ]4.71 94.8 0.05 1.6 | 6~7d 10
4.5m 3.5]25.6| 17. 10} 20.1| 8.2 3.8 76.8 0.20 | 2.1 NE-1
10 0 25.6 : 17. 05% 20.0 | 8.2|4.90 98.0 0.05 1.7 1.9 | NEE
14k45m 1 25.8 1 16.98/ 19.9 | 8.2 14.97 99.6 0.06 | 2.0 5~6d 4 23.2
4.0m 2.5/26.017.16 20.1 | 8.2 |4.06 81.7 0.16 1.8 i 0
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Table B-1. High water (morning) : November 10, 1958
— 1
Station, || l Tr(m)| Weather,
Jime & ‘ Z | oy cl | o, |pu| O . Fe (COD E (o
ounding | ) | (0| (% (ce/L) (%) | (ppm) [(pPM)| ~F n
1 1o 17.4| 16.41| 214 8.1/4.84 83.6| <0.05 163 2.0
09t50m || 1 17.9 16.89\ 21,9 | 81506 88.6| <0.05 1.17 | 7
5.1m | 45| 17.6| 17.09| 222 81516 90.1 <0.05 1.36] 0
2 0 17.6 | 16,95 22.1| 81 /5.13 89.4 | <0.05|1.34 | 2.5| Fair
1004 | 1 17.7 16.96\ 220 81515 89.9| <0.05| 155} 7 18.4
4.9m 45| 184117 10| 22.1| 81528 93.5| <0.05|1.29 0
3 |0 17.5 | 16.99| 221 8.1|5.28 92.0| <0.05 1.17[ 2.7| Fair
10710 | 1 1729 | 17.01| 22.1| 8.1 /531 93.2| <0.05 1.48 | 7
5.0m | 4.5| 182 17.14| 221 81520 91.9 <0.05]1.37
s 1o 17.3 | 16.87 | 22.0| 8.1[5.41 93.9| 005|129 26
10023m | 1 1729 | 17.15 | 22.3| 8.1 542 953| 0.05]|1.26] 7 17.2
S.Om‘ 4.5 182 17. 19‘ 22.2| 8.1[535 942 0.061.48
5 |0 17.5 | 16.74| 21.8| 8.2(5.36 92.7 | <0.05|1.76 | 2.1 | Fair
100587 | 1 78 1695| 220 82543 951 <005 131 7 17.4
47m | 4.0 18.2| 17.04| 22.2| 82536 94.5] <0.05 1.45‘ 0
6 | 0 17.5 | 15.65 | 20.5| 8.2|5.61 96.2| <0.05 1.43 | 2.1 Fair
1r2m |1 17.8 | 17.05| 22.4| 8.2|5.35 93.7 | <0.05 161 8 20.3
6.0m | 5.5 17.9] 17.17| 22.5| 82534 93.8] 0.31] 169 0
8 | 0 18.2| 17.08| 22.1| 8.2|547 9.5 <0.05 102/ 3.2| Fair
11730 | 1 182! 17,00 22.1| 82 5.49 9.8 <0.05/1.09 6 | 220
6.0m | 55| 181| 17.19 223] 8.2/5.27 92.9 0.11 | 1.69 I | 0
10 | 0 18.1| 17.07 | 22.1| 82529 93.4 <0.05 | 1.47 3.0
11458m | 1 18.4 | 17.00 | 219 8.2)5.35 9.7 <0.051.33 1 6 |
som | 45| 181 17.18| 222| 82522 92.1| 0.09|1.39 |
|
A |0 17.2| 15.98| 20.8| 8.2|4.53 77.4| 0.15 L% 1.8 | Fair
09:32m | 1 17.2| 1691 2211 8.2 4.71 81.5| 0.05 1.36 | 7d | 16.9
2.0m | 3.5| 17.5| 17.02| 22.2| 8.1 4.89 841  0.08 7148/ 0
B | O 18.8| 17.24 | 222 82537 957 <0.05 1.0l | 3.5
11644m | 1 185 17.18| 22.2| 82530 94.1| <005 1.28 6 20.6
8.0m | 7.5 185 17.25| 22.2| 82519 922 <0.05] 1.04 | |
c |0 17.4 | 16.74 | 21.8| 8.2|5.47 94.8 | <0.05 1.39 | 2.3
104327 | 1 74| 17,00  222| 82|5.44 94.6| <0.05 1.72 |
47m | 40| 17.7  17.06 222 82519 9.7 005 204 |
E | 0 17.5| 1484 19.2| 8.1 4.68 79.5| 0.06|1.69 2.1/ Fair
10%45m | 1 17.7 | 16.53 ' 21.5| 8.1 4.86 84.2| <0.05 1.64 | 8~9
4.0m | 3.5 17.8 1679 218 8.1 508 8.3 0.18 172 0
S L
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Table B-2. Late ebb (afternoon) : November 10, 1958

Station, ‘j 1 Tr(m)| Weather,
Time & Z O i Cl o pH 02 Fe COD“ C& 0.4 (chi&
. ; . Wi

Somdvel @ | co) o | | ey ()] opm) opmy| Cr | Win
110 182 1568 182! 80[409 7.0 020227 | 1.5 Fair
16406m || 1 17291 16.24 | 21.0| 814,10 71.1| 0.13| 1.8 .- 17.0
3.0m || 25| 17.8 \ 16.34 | 21.2| 81|4.19 72.7| 0.28)|2.06 S-1
2 10 17.5 | 16.48 | 21.4 | 8.2 4.97 85.8 | <0.05|1.76 |>2.0 | Fair
15856 | 1.5 17.6 | 17.02 | 22.2| 8.2 567 99.0 ! 0.16| 1.68 | 74 17.2
2.0m | | ! | ‘ S-1
3 |0 17.8 1 16.41 | 21.4  8.2/502 87.2 <0.05|1.89 | 15| Fair
15%50= | 1 17.7| 16.58 | 215 | 8214.97 8.7 0.06|1.58 | 7d 17.0
3.5m | 3.0 17.4 1699 | 222 82516 8.7 0.15 1.50 S-1
4 0 17.8 | 16.86 | 21.5| 82576 100.7 | <0.05 | 1.80 |>2.0 |  Fair
15842m | L5 17.7 0 17.03 | 22.1 8.2 577100.9, 0.06] 161 | 7d
2.0m | ! ‘ 3 ‘ S-1
5 | 0 | 176 16,58 | 215 8.2 1575 99.8 | <0.05 | 1.66 |>2.0 17.7
15018 | 1 17.9 | 16.85 ' 21.8 | 8.25.73 100.4 | <0.05 | 1.64 | 7d
20m | L5 17.9 | 16.91 21.9 8.2]5.73 100.4 - <0.05 | 1.76
6 | 0 18.0 | 16.74 21.7‘ 8.215.90103.3 | <0.05|1.52 | 2.0
15403m || ] 17.6 | 16.89 | 22.0 | 8.2 !5.64 98.3 <0.05 | 1.52 7
4.0m | 3.5 17.8 | 17.08| 222 8.2 540 94.6 | <0.05 | 1.59 ' | S-1
8 | 0 184 17.06 | 22.0! 82561 99.31 <0.05 | 1.28 i 27| Fair
14750m | 1 18.21 1712 221 82 557 98.4|<0.05 1.531| 6 19.5
5.0m | 4.5‘ 1801 17.15 | 22.2] 8.2 5.46 96.1‘<0.05‘1.23‘ ! S-1
10 8.1 17.04 | 22.1| 8.2 554 975 <0.05 | 1.52 | 2.8| Fair
14.21m || 1 ‘ 182 17.04 | 220 82559 98.6| <0.05| 1.59 | 7 ‘ 20.2
50m | 4.5, 18.0 17.10( 222 82 549 9.7 | <0.05)|1.63 S-1
A |0 | 184 1532] 196 80 4.01 69.5 | 0.21]2681 1.0 \ Fair
16415m | 1 | 18,2 | 15.87 { 20.4 | 8.0 569 9.0, 025252 1 185
25m | 2.0 17.9| 16.17 | 20.9 8.0 3.74 64.9 | 0.23]2.09 | S-1
B | 0 | 187 1720 221 82 550 98.0 <0.05|1.26 3.1 | Fair
14+377 | 1 18.7 | 17.21 1 22.1 | 8.2/5.53 98.6 | <0.05 1 1.33 | 6~7
6.0m | 5.5, 182 17.15 i 222 82543 959, 0.12|1.53 | S-1
D 0 175 16.81 | 21.9 | 5.61 97.4 ] <0.05|1.37 | ... |
15828 | 0.5 17.7 | 16.82| 21.8 | ... |5.66 98.8 ‘ 0.06 | 1.50 | 7d .
<lm | ! | 3 ;
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Table C-1. Flood (morning) : March 13, 1959

Station, ‘ {
Time & } VA O Cl o pH 0O, Fe }COD Tr &ia?gg)
Sounding | () | c) | (%) e/t (%) | (opm) (ppm)| (m)

110 10.0| 16.32| 226| 82645 96.7| 0.06 | 1.51| 2.0 Cloudy
11839m | 1 0.2 | 17.38| 24.1| 8.2|6.92105.8| 0.121.30 | 7.1
50m | 45| 10.3| 17.66 | 24.5 8.26.56100.8 0.07 1.12|

2 | o | 98| 1761 245| 82|6.47 98.3| 006|112 12| Cloudy
127m | 1 | 10.6 | 17.62| 24.4| 8.2|6.51100.6 | 0.06 | 1.35 |
4.0m | 3.5 10| 17.76| 24.5| 8.2/6.42100.2| 0.14 117 |

30 9.9 17.78| 24.5| 8.2 6.37 97.1| <0.05  1.56 | 2.0 Cloudy
118197 | 1 10.4 | 17.52| 24.3| 8.2 6.08 93.3| <0.05 | 1.36 | | 66
3.5m| 3.0| 10.8 17.70 | 245 82/6.56101.9| <0.05 122 |

4 0 9.4 17.60| 24.6 | 8.2|7.24109.0 | <0.05 1.38 | 2.5| Cloudy
11506m | 1 10| 17.57| 24.4| 82 6.73 1026 | <0.05 1.28 |
3.5m | 3.0 10.1| 17.60| 24.5| 8.3|6.64 100.9 | <0.05 | 1.25 |

5 |0 9.3 17.40| 24.3 82 6.49 97.4| <0.05 1.33 2.0 Cloudy
10554m | 1 9.7 17.39| 242 8.2 655 99.1| 0.09 1.39 | L 6.9
25m | 20| 97| 17.39| 24.2| 83/6.47 97.9 0.06: 1.27 | ‘

6 | 0 9.8 17.57 |- 24.5 8.4 6.56 99.7 | <0.05| 1.43 2.5 | Cloudy
10:37m | 1 10,0 | 17.58 | 24.5| 8.2 6.65101.4 | <0.05 1.44 | 6.2
5.0m| 4.5 104 17.85| 24.8 8.3 6.48 99.8 | <0.05 1.39 |

7,0 9.8 17.70| 24.6 8.2 6.64 101.1 | <0.05 | 1.28 | 3.1 | Cloudy
10m22m | 1 10.5 | 17.68| 24.5| 8.3 |6.56 101.2 | <0.05 | 1.38 | 6.0
6.0m | 55| 101 17.77| 24.7| 8.2 6.58 100.9 | <0.05 | 1.35 |

8 | 0 9.8 17.66| 24.6 8.2|6.52 99.2| <0.05 1.35| 2.9 | Cloudy
10,077 | 1 10.2 | 17.61| 24.5 8.2 6.56 100.6 | <0.05 1.38 5.2
6.0m | 55| 10.2| 17.82| 24.8| 8.2 6.49 99.7| <0.05 1.31 |

9 | 0 9.8 17.71| 24.7 | 8.2]6.59 100.3 | <0.05 1.22 2.9 | Cloudy
09k57m | 1 10,0 | 17.68| 24.6 | 8.2 6.62101.1| <0.05 | 1.35 |
5.0m | 4.5 103 17.88 24.8 8.2 638 98.3| <0.05 1.44 |

10 | 0 9.8 17.76 | 24.7 8.2 6.60100.5  <0.05 | 1.47 2.5 Cloudy
09%38m | 1 0.3 | 17.73| 24.6 8.2 |7.72 118.8| <0.05 1.57 | 50
40m | 3.5 108 17.84| 24.7| 82/6.53101.6 | 0.14 149

i ! i 1
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Table C-2. Ebb (afternoon) : March 13, 1959

Station, ‘ “ !
Time & V4 1% Cl | e | pH _L ) Fe COD || Tr 8\?/;::(@8‘
Sounding | m) | o) 0 | | lee/y (%) | opm) l(opm)| m)
1 0 10.2 E 17.45 24.2 | 8.216.54100.0 | <0.05 | 1.30 | 2.2 | Cloudy
15~16m 1 10.4 | 17.39 24.1| 8.216.54 100.3 | <0.05 | 1.12 7.6
5.0m | 4.5 10.4 | 17.69 24.5 | 8.2 |6.59 101.4 | <0.05 | 1.20
2 0 9.8 1 17.73 24.7 | 8.216.74 102.6 | <0.05 ' 1.03 | 2.3 Cloudy
15k22m 1 10.3 | 17.73 24.6 | 8.2 6.76 103.8 | <0.05 | 0.99 8.6
4.0m | 3.5 10.8 | 17.81 24.6 | 8.2 6.71 104.4 | <0.05 | 1.07
3 0 10.3 | 17.74 24.6 | 8.2 6.68 102.8 | <0.05  0.96 | 2.8 | Cloudy
15R35m {1 10.4 | 17.74 24.6 8.2 6.68 102.9 | <0.05 | 1.09 8.2
4.0m ‘ 3.5 10.6 | 17.75 24.6 | 8.2 6.55101.4 | <0.05  1.04
4 10 9.9 17.60 24.5| 8.2 6.78103.2 | <0.05 1.15| 2.5 Cloudy
15444m 1 10.3 1 17.63 24.5| 8.2 6.57 100.9 | <0.05  1.31 7.8
3.0m | 2.5 10.5 | 17.65 24.5| 8.2 6.75104.0 | <0.05 | 1.12
5 0 9.8 | 17.55 24.4 | 8.2 6.83103.6 | <0.05| 1.27 | 2.5 | Cloudy
15451m 1 10.2 | 17.57 24.4 | 8.216.96 106.6 | <0.05  1.27 7.9
3.0m | 2.5 10.4 | 17.57 24.4 | 8.2 |6.83 104.9 0.16  1.54
6 [ O 9.7 | 17.56 24.5| 8.216.93 105.0 | <0.05 | 1.22 || 2.1 | Cloudy
16h02m 1 10.0 | 17.55 24.4 | 8216.77 103.2 | <0.05 | 1.28 8.3
4.8m | 4.5 10.4 | 17.57 24.4 | 8.2 6.82104.8 0.06 | 1.52 |
7 0 9.7 17.79 24.8 | 8.27.34 111.6 | <0.05 | 1.28 || 3.0 | Cloudy
1612m || 1 10.0 | 17.78 24.7 | 8.2]6.69 102.3 ' <0.05 | 1.14 7.6
5.5m ‘ 5.0 10.4 | 17.80 24.8 | 8.2|6.64 102.3 | <0.05 | 1.43
8 | 0 10.1 | 17.77 24.7 | 8.2 16.66 102.1 | <0.05 | 1.28 || 2.9 | Cloudy
16h24m 1 10.2 | 17.78 24.7 | 8.216.65102.2 | <0.05 | 1.12 7.6
5.5m | 5.0 10.5 | 17.83 24.7 | 8.2 16.68 103.2 | <0.05 | 1.15
9 0 10.1 | 17.77 24.7 | 8.216.67 102.3 | <0.05 | 1.43 | 2.9 | Cloudy
16h32m 1 10.3 | 17.76 24.6 | 8.2 16.85105.4 | <0.05 | 1.25 7.6
4.5m | 4.0 10.5 | 17.83 24.7 | 8.3]6.69 103.4 | <0.05 | 1.27
10 | 0 10.0 | 17.80 24.8 1 8.216.72102.8 | <0.05|1.28 | 2.9 | Cloudy
16238m 1 1 10.2 | 17.81 24.7 | 8.2 16.80 104.5 | <0.05 L 12 7.6
4.5m || 4.0 10.9 | 17.82 24.6 | 8.2)6.68 104.0 0.09 | 1.51
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Table D-1. Ebb (morning) : July 1, 1959

293

Weather

Station, | Tr(m)
Time & zZ | ey | a s | pg| O | Fe cob| T )
ounding | my | o) | () (ee/ly (%) | (opm) (ppm)| CF | & 04 CC)
1 0 27.1| 17.06 19.6 | 81| 4.16 85.4 0.05 [ 1.73 | 2.7 | Cloudy
09%Q3m 1 26.3 | 17.40 20.3| 81| 4.81 97.8 0.02 117 6 24.5
3.0m | 2.5]26.2| 17.38 20.3| 81 452 919 0.13 | 1.47
2 0 26.1 | 17.40 20.4 | 8.2 | 4.87 98.6 0.01 | 0.66 | 3.4 | Cloudy
09%40m 1 25.9 | 17.33 20.3 | 8.3 (<4.89 <98.6 0.01 | 0.82
3.5m | 3.0 251/ 17.51 20.8 | 81| 4.18 83.3 0.10 | 0.88 |
3 0 (260 17.33| 20.3| 81| 518 1046 0.02|0.82 3.5 Cloudy
09747m | 1 25.8 | 17.46 20.5| 8.2 | 524 105.4 0.02|0.61 | 5~6 25.0
4.0m | 3.5125.7| 17.43 20.5 ) 8.2 | 518 104.2 0.04 | 0.80
4 0 26.1| 16.92 19.7 | 82| 5.14 103.4 0.01 |0.62 | 3.6 | Cloudy
09457m || 1 25.9 | 17.35 20.3 | 81| 5.30 106.9 0.01 | 0.64 | 5~6 25.1
4.0m || 3.5|25.3| 17.42 20.6 | 81| 4.67 93.2 0.03 | 0.64 ‘
5 |0 26.7 | 16.85 19.4 | 82| 5.28 107.3 0.04 | 1.04 | 2.5 | Cloudy
10x10= | 1 26.3 | 16.99 19.7 | 82| 5.34 107.9 0.04 | 1.01 || 7 | 25.0
3.0m || 2.5(25.9| 17.42 20.4 | 81| 3.79 76.4 0.04 | 0.70 |
6 0 26.4 | 16.23 18.7 | 81| 5.14 103.2 0.10 | 1.17 | 3.3 | Fair
10%30m 1 25.5| 17.36 20.5| 82| 536 107.2 0.02 | 0.61 7 25.1
4.5m | 4.0|24.8 17. 46 20.8 | 82| 4.73 93.7 0.04 | 0.56 ‘
70 26.3| 17.16 20.0 | 82| 5.40 109.3 0.02 (0.74 | 3.5 Fair
10%41m 1 26.2 | 17.32 20.2 | 83| 5.47 110.7 0.03 | 0.94 || 5~6 25.4
5.5m | 5.024.0| 17.50 21.1| 82| 429 83.8 0.04 | 0.96
8 0 26.1| 17.37 20.3 | 82| 5.26 106.5 0.02 ({0.59 || 3.9 | Fair
10252m 1 25.9 1 17.47 20.5| 83| 460 92.7 0.02/0.56 | 5 25.4
5.0m | 4.5|24.1| 17.56 21.2 | 82 4.14 81.2 0.18 | 1.25 |
9 0 26.4 | 17.47 20.4 | 82| 524 106.7 0.02 0.69 | 3.7 Cloudy
11A01m 1 26.2 | 17.43 20.4 | 82| 5.24 106.3 0.01 | 0.58| 5 25.8
4.5m | 4.0)253| 17.43 20.6 | 8.3 | 5.22 104.2 0.02 | 0.66
10 | O 26.2 | 17.44 20.4 | 83| 536 108.7 0.01 | 0.64 | 3.6 | Fair
11210= | 1 26.0 | 17.43 20.4 | 82| 526 106.3 0.02 1204 5 26.0
4.0m | 3.5|25.3 | 17.46 20.7 | 82| 528 105.6 0.03 | 0.90
A 0 26.8 | 13.82 15.3| 7.5 121 23.8 0.64 | 3.89 1.9 | Cloudy
09425m 1 26.9 | 17.07 19.7 1 81| 3.91 79.1 0.03 | 1.17 || 7
7.0m | 6.5|26.2| 17.37 20.3 | 81| 4.44 90.1 0.07 | 1.04
B 0 26.4 | 17.47 20.4| 83| 474 96.5 0.03 | 0.69 | 4.4 | Fair
112207 | 1 25.9 | 17.47 20.5| 83| 4.54 91.5| trace | 0.69 | 5 25.8
6.0m | 55243 | 17.47 20.9| 83| 579 113.5 0.01 | 0.61
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Table D-2. Early flood (afternoon) : July 1, 1959

Station, ! o ! Tr(m) Weather
Time & z Ow c o, pH |__ ,O—Z__ Fe  COD & .
Sounding | m) | ¢0) | (%) (/L) (%) | (opm) |(ppmy| ©F | %04 (O
1 0 28.9 6.85 5.3 7.3]3.40 64.3 0.50 | 5.30 1.0 | Cloudy
1544 5m br 28.3
0.8m |
2 0 27.4 17.35 19.9 | 8.4 6.26 129.6 0.04 | 0.96 2.0 | Cloudy
15632 | 1 |27.2| 17.31| 19.9| 8.3 594 1225, 0.01|0.93| 7 27.1
2.0m 1.5127.0 17.33 20.0| 8.2]5.32 109.2 0.03 1 0.80
3 0 27.4 | 17.22 19.7 83 |6.24 128.9 0.03 | 1.04 2.2 ; Cloudy
15%27m || 1 27.1 17. 36 20.0 ¢ 8.2 |6.10 125.5 0.03 | 0.99 7 26.7
2.5m 2.0126.2| 17.42 20.3 | 82502 101.8 0.02 | 0.90
4 1 0 27.4 17.17 19.6 | 8.4 7.19 148.6 0.05 ' 1.55 2.3 | Cloudy
15057 | 1 | 27.4| 17.10| 19.5| 83 7.17 147.8| 0.02 .49 | 8d 27.1
2.5m 2.0127.0| 17.41 20.1} 83|55 1150 0.02 | 6.02
5 0 27.2 1 17.11 19.6 | 8.4 6.57 135.2 . 0.04| 1.46 1.5 | Cloudy
15204m 1 27.2 17.10 19.6 | 8.3]6.71 137.8 | 0.06| 1.54 8d 27.1
1.5m
6 0 26.3 17.38 20.31 8.4 (5.5 113.6 0.02 | 1.46 3.5 | Cloudy
14253m 1 26.3 17.32 20.2) 83555 112.6 0.01 | 1.20 5 26.2
3.5m 3.0 26.0 17.38 20.4 ) 8.1 |53 108.3 0.02 | 0.88
7 10 26.2 | 17.44 20.4 J 8.25.47 111.0 trace | 0.85 3.8 | Cloudy
1424Qm 1 26.2 | 17.46 20.4 | 8.1|5.49 111.4 trace | 0.90 5 26.3
5.0m | 4.5)|24.8 17. 50 20.9 l 82518 102.6 ! 0.04 | 0.85
8 0 26.4 | 17.49 20.4 i 82551 1122, 0.02]0.91 3.6 | Cloudy
14p27m 1 26.5 17. 44 20.3 1 8.2(5.492 110.4 0.01 | 0.69 7 26.7
4.5m 4.0 24.4 | 17.52 21.0, 83534 1051 0.05 | 0.82
9 | O 26.7 17.45 20.2 | 8.21!5.40 110.7 0.02 | 0.72 3.3 Cloudy
14210m 1 26.6 | 17.44 20.2 8.215.43 110.8 0.01 | 0.70 | 5~6 27.6
4.0m | 3.5)|25.3 17.52 20.8 | 8.3|5.24 104.8 0.04 | 0.85
10 0 |27.4| 17.40| 19.9 83551 1141 0.02|1.49| 2.7 | Cloudy
14700 " 26.6 | 17.45 203 8.3(5.43 11224 0.02] 1.01 6 27.8
3.5m | 3.0|26.0| 17.53 20.6 . 8.2 4.91 99.4 1 0.04 ! 0.99
A | 0 28.7 5.38 3.4 ‘ 7.4 | 3.95 73.4 0.55|5.95 0.9 | Cloudy
15455m | 1 27.7 14. 97 15,6 | 8.0 2.29 46.4 0.17 | 1.84 br 27.8
6.0m | 5.5126.8| 17.13 19.8 | 8.2 | 3.64 74.3 0.11 | 0.90
B 3': 0 26.0 | 17.43 20.4 | 8.3 |5.38 108.7 trace | 0.56 4.1 | Cloudy
16212m |1 1 26.4 | 17.38 20.2 | 8.1(5.36 108.9 0.01 ! 0.58 5 26.8
5.0m | 4.5]24.2 17.50 21.1] 81/|5.65 110.8, 0.02!0.80
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Table E. Data of “12-Hour Observation” at St. T on July 10, 1960.

7 Tlme & “ . ‘ ] Tr(m)l Ex. | Surface Weather
ow a o, | PH 3.792, coef. | Current Wind
Soundmg ‘ @) | o | e | 7‘ (ce/Ly 7&)77“ &Cﬂ 0-1m (cm/sec)m&e“f( C)i -
5’L30"‘ 0 |25.5| 454 3.2 7.2|3.11 54 2 0.8 |1.99 ESE | Fair 0
2.2m 1 [24.9 16.21/19.1| 8.0|4.11 80.3 ‘ 10~11 28 25.7
6h30m 0 |24.9| 6.68 6.2| 7.2|3.03 53.5 M 0.8 | 2.67 ESE Fair NNW-1
2.0m 1 124.6 15.17/17.8 | 8.1|4.19 80.6 |10~11 14 27.5
7h30m 0 |25.7! 9.49/ 9.8 8.1((4.60)(84.7)) 1.1]| 1. 31 | WNW | Fair WSW-1
2.3m 1 125211502/ 17.4 81|5.01 97.1 | 10 7
8130m 0 |26.2 10.06! 10.4 | 8.1|4.81 90.0 ‘ 1.5 | 1.49 NE Fair WSW-1
2.9m 2 125111569 18.3 | 8.1|5.41105.5 I 10 27.8
9h45m 0 [25.7 14.16 16.1 8.1|6.00 116.1 i1.511.33 SwW Rain | NNW-1
3.8m 2 | 25.2115.52/18.1, 8.1|5.76 112.3 | 10 6 27.4
10230m 0 | 25911217 13.3 | 8.1 i 1.8 ]1.40 | SSW Rain Nw-1
4.3m . 2 125.016.05| 18.9 8.1 - 110 6 27.5
11230m 0 257 14.95/17.1| 8.1 |6.37 124.2 ‘ 1.5 1.30 SSE Cloudy] NW-1
4.6m | 2 [24.916.21 19.1| 8.1 5.46 106.6 | 10 7 28.6
12k30m 0 [25.5 15.47/17.9 | 8.1 6.40 125.5 ‘ 1.7 1 0.97 ESE Fair SSw-1
4.5m 2 124.916.25/19.1 8.1 el 10 16 | 28.5
13230m 0 |252 13.77 157 8.1 \ 1.9 1.05 SE . IWNW-1
3.9m 2 |24.5116.9 ol 81 el 9 31 26.6
14830m | 0 |26.2114.27116.1| 8.1]5. 46 106. 8 1 1.8 | 1.38 ESE Cloudy W-1
3.1m | 2 |24.1,16.95/20.3 8.1)4.45 86.6 | 9 31 28.0
15830 | 0 |25.7115.07/17.3 8.1 | 17|172| - | Cloudy WNW-1
2.4m | 2 | 243 17.24) 0.7 8.1 | e 38 | 27.8
16%30m 0 |27.3 4.51| 2.6 <7.2|4.33 77.9 | 0.7 278 SE NW
1.8m 1 [25.4!16.05 18.7 } 8.1|4.14 81.7 9 45 28.9
17k30m 0 |27.4' 5.44 3.8 '«7.214.18 74.8 1 0.5]3.10 SSE SwW-1
1.3m 1 |25 4 15. 01\ 17. 3 | 81364 70.8 | 10 10 28 8
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Table F. Data of “Land Drainage Survey” on July 11, 1960.

IRR K& E & HE

3@

1962

Station K1 K2 | K3 K4 ‘ KS | K6 ‘ K7 K8
Time 114057 | 11418m | 11228 | 11439m | 11455m | 12615m | 12633m | 12045m
04 (°C) y 26.4 ‘

Wind S-2 .. -
Sounding (m) 52 7.3 79| 81| 105 120 60| 6.5
Tr (m) .5, 19| 30| 30| 21| 22 L6 13
Om | 28.1| 284 | 253| 25.0| 24.6| 243| 266| 275
Im | 27.5| 27.3| 24.7| 24.3| 24.6| 242! 260]| 27.4
2m | 24.6 | 24.1| 234 240| 229 23.9 257 | 26.5
3m | 23.7| 23.4| 23.0| 23.1| 22.8| 23.6 254 | 24.2
4m | 23.5| 231 23.0| 23.0| 228 232 24.8| 23.7
Sm | 23.5| 229, 229, 229| 22.7| 23.0 242| 236
oy (°C) 6m 229 2.9 229 22.7| 23.0 1 23.3| 23.6
7m 229 2.8 228 27 2.9
8m 24.8| 2271 22.9 ‘
9m 2.7 229
10m 2.7 229
11m } 22.9
12m 2.9 [
om | 13.18 14.3¢ 16.63 1685 17. 00 1688 145 14.3
Cl (%) smo| 1733 . | 17.48 e a3
6m | 17.48 17.48| 17.48 -
7m | | 17.46





