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Studies of the Oceanographic Characteristics of Haiki
Channel and the Adjacent Waters, and of Effets of
Closing of the Channel on Pearl Farms— ]

Movement of Sea Water and Amount
of Dissolved Oxygen in the Farm

Syoji 11ZUKA and Haruhiko IRIE

With a presumption that the Channel be closed at the tentative position
shown in Fig.1, futurity of the pearl farm concerned in the mouth region
of Haiki Channel on the side of Sasebo Bay is estimated. Surveys were
carried out in the Daito Farm attached to T. Pearl Farm Co.

Present paper deals only with several problems on the movement of
sea water and the depression of dissolved oxygen in the hottest season. From
the results obtained, it was found that the characteristics of the farm con-
cerned are as follows.

The tidal velocities at spring tide were 8 to 10 cm/sec in average,
attaining up to about 25 cm/sec in max.; there was observed a tendency
of dissolved oxygen to decrease in the summer but the phenomenon was of
small-scale; it was restricted only in the bottom waters and it occurred
intermittently for three or four days, the interval agreeing to the periodicity
of neap tide, especially in the time of young moon; and dissolved oxygen
was not depressed down below 1 cc/L. Those phenomena were not
observed in the other depths except in the bottom waters, The amount
of oxygen both in surface and middle waters was abundant and did not
decrease below 3cc/L even in the summer season. Therefore, it does not
happen under the present circumstances that the cultured shells suffer
damage by low oxygen content.

However, those features will be changed by closing of the Channel.
First of all, on general aspects, velocity in farm will decrease below 1/ 2
of the present condition, assuming that the velocity after closing will
become same as in Sasebo Bay. Such estimation leads to the results that
average velocity under the same condition described above will turn into
4 -5cm/sec and average velocity throughout the period from spring tide
to neap tide will further decrease down to about 3cm/sec.

Experiments in aquarium revealed that the current velocity of those
values greatly affects normal activity of the shells. Moreover, the declined
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movement of sea water may secondarily result in such serious trouble that
low oxygen water, which 1s being restricted only in the bottom water
under the present condition, will develope and cause damage to the shells
hanging in the lower limit of middle water.

As the partial conclusion of this paper, the closing of the Channel,
being accompanied with lowering of the movement of water, may not amelio-

rate the futurity of the farm concerned.
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Fig 1 Map of Haiki Channel and the adjacent
waters with explanatory figures. Black
triangles with Roman number are the
observation points of current velocity
shown 1n Table ] and the marks of two
dotted parallel lines are the assumed
positions of closing, as dealt in the pre-
sent paper.
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Fig. 2 Horizontal distribution of water temperature in Haiki Channel
and its adjacent waters observed at the times of the high water
(left figure) and the following low water (right figure) of Sasebo
Bay. (March 28, 1964)
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Fig. 3 Horizontal distribution of chlorinity in Haiki Channel and its ad-
jacent waters observed at the times of the high water (left
figure) and the following low water (right figure) of Sasebo
Bay. (March 28, 1964)
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Table 1 Current velocity in various waters near northern Haiki
Channel. Observation was carried out simultaneously at
four stations at the time of the spring tide in September.
(Sept. 21—22, 1964)

Woaggrs Front of Mouth of North of
: Katsumi Sagyo-jo the Channel Takashima
Time in Daito Farm (Kanayama) Island
18 : 00 34,0 WS 9.p WS 11.0 /s 12.0 W/
19 : 00 33.0 8.8 7.2 6.5
20:00 22.0 2.5 4.8 7.2
21 : 00 54.0 3.0 3.5 8.7
22 : 00 14.0 1.0 4.2 9.5
25200 9.0 5.0 8.5 9.0
24 : 00 33.0 14.0 12.2 12.8
1:00 62.0 19.0 9.0 10.2
2:00 59.0 9.0 5.8 8.8
3:00 53.0 4.5 9.8 3.0
4:00 33.0 2.5 5.0 3.2
5:00 6.9 6.2 5.0 5.0
6 : 00 0.0 15.2 8.2 3.5
7:00 ~ 9.0 8.2 2.2
8:00 49.0 4,8 5.2 4.8
9:00 48.0 3.5 4.5 6.8
10: 00 48.0 0.0 3.0 9.0
11:00 21.0 9.0 10.5 13.3
12 : 00 60.0 20.2 15.5 13.5
13 : 00 63.0 13.8 9.2 10.8
14 : 00 76.0 7.8 9.5 10.2
15: 00 66.0 4.2 9.2 6.5
16 : 00 26.0 4.2 11.8 12.5
17 : 00 62.0 5.5 11.8 8.2
18 : 00 - 8.8 10.5 8.2
Average*® 39.6 7.8 8.1 8.0

— Not observed

* Velocity at Katsumi is an average of two layers (0.5 and 2 meters)
and at the other stations is an average of four layers (0.5, 2, 4
and 6 meters).
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Fig. 4 Daily changes in quantity of dissolved oxygen at the
fixed time (09 :00) at a fixed point in Daito Farm.
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Fig. 5 Horizontal distribution of dissolved oxygen in the northern
parts of Haiki Channel observed at the high water (left
figure) and at the following low water (right figure). (June
12, 1964)

L OZERIT THTEATHI > S BIFEE ORI » T TREL Do bhvd,. TihbbRE
FEORBT6.0ce/L 2T EBREHSHEL, FNICSC T FEEFILEE> S THE
FraiE ©5.0cc/L IEDERE LTS, BEINDEHS X OESEDR T, Mg
DELVWENE L, BCHRNOETRIEE ALBERE V., SERNE T, RS
B 5.0cc/L DLEDW/KIZZBT 55, BEESHICIMERE L TEBIL TV,
RPN 4L Lo TWwiz4.0ce/L BokiE, BEIEZE > TEBRESCHE RS
o THATHESTHD, Licho T, WAKDOTHEPRITIFTHR: OBRBRS M OZEP D
PB/ETES, UL, WAKOKEIRILICOWTIE, X XIBRRTWELED T T TIXEE
T3, oo TR S bR, BIEEE ORI KT b EBESME OEI LAk
BD TEMFREE TR LD/ 5.0cc/L DLEOW/KDEEETH S, T OYKIEALZEEE
DEOBBPRBRICDEET 5DTHA 55, ZhBICOWTIEAREEREEY» L IIBEILEF
b, L LIBIEKEORE L £ TA0N 2 BBRBEHEOFHRICOWTIL, RZKE
WEBTHACT 4 7 VEROBEZERTERWTHA S . COREHEEIIRIEES
ORERIEFADIR EEZ 52, KBEOLPLEFNLHET 52 LIXEEITHESLS. 2
RRIZKBIIRBR-THH CTH 0, SLCFEOBRIIFEONSEIEH 2 REL, £O
EEIIFEKESEDEKEDSEI D \VE T, TOESHLELNIERTH VW



10 B« NIL - [RIEF ) Ml b w3 2518 — 1

EEZ D, Ty LEEE 7L, BRSSP K OBRIHE TS XIFREliik
gV, BEHOBZEEETHEAINL, ZOMRIITRHEL2EZ TV 23 LAy
DT, ZHRTDWTIRRRERZLELELTHTHA 5.

7 BORERER (7 B24AHFAER

L DOFEEBEOARL, HEOLINEFEIEWTS BRIV THE LD E AL,
7 RZEIRIDBEROBRE B W o LB E VWA X5, BB EEE 8 K005, T#
14295 CTh 5. AT ERRO DL 7 B2045~ 10405 Oz, T-HREO 1138255
~ 5B DOINCERM LTz, BREOSMEHMIL, Tom Th 5.

#B  5.5~4.8 cc/L
ﬁﬁgﬂ%{@% 3.3~4.5 c”

=B - 4.1~5.4 cc/L
*ﬁﬁ{ﬁg 3.4~b.9

SAEOREZFEHT 5 &, MERRICERRBISEPHARIC» T TR > TV 5EE
¥g7ki34.0~5.0cc/L DEBFEREOU/KT, EHARBKIEIIARK4.5cc/L DIE, E2#EPK
13 4.5cc/L UFTH 5. Bplwkiicis4.0cc/L IFOBEBRFEARSHT 5, BRNBK
BEEEPDH LTV L, 6 BOFREEL o C0E 0, BREBLTNICHLTETL
TV EEBRNESHOERIFEL L Tw5. CIWBEBKTIXRENRELD, ZOBT
PERGRES L IR B DA 2 kT B¥EKIE 4.0cc/L DIFOERSEKTHS. Lk
BB IR ERFER A M T 5. 4.0cc/L LLEDWKIFESIICIRET 525, B
EHEFVICEEINTWS, 20X REBK - EBKMOATHEL, 6 HOFETIIER
HHIED o 7ehd, CTHEREMOBRBIREC L DRRZRERETHS 5. KEREIZN
UK DEBEERTIEKOBREZETIRLDDEEZIOND ., TEROEZIIHG
EFEE R ICZ 5105 5.0ce/L BLEOEBRASBHOBETH D, OFELEER
THZLEBRSEOEEDCEHNThH 7008 HER—ISERELNAbDEELS, FHD
TR Z OB OBFREZEME LD LFRLRHODIDOLELTIV. ZOMIEZRIT
HDELT, FAMEOAST 4 7 yEEOEEESIREL IR L2, 7 B OBRBERIL,
6 B OWREEA P L TBRBA TP 272 2 EBRLT WS, 325 < [HIEENME O RE D
HEX, HEPPKOBRIMECRL TOIRILATERTERVWDIDEEX S, ik
R oz ORI, BHELEOE L ALHP ABICRE T2 WREED, WP EKICE
FERPE LTV EDOTRVY, EfrOBRIBREERTHRESRONS ERICK WO
CRERBBREZT2DIDOTHEVILOREMZIBETHI0TH S, O LIIEP 2%
DY > BOEHOMERTHATZEZ 55, SOOTEERHEZEATVS LN T
ERBBITEEL DT, TN DODWTIHRBRICEEZEE L. LT, ZOKE
B XOBEREORSHHREIMEREAAICE L TEEDRCO W T ORRKIIBAT S,

HmEm—ERROYRICFEINDIBEL
1. BROFERKR

HEREO G0 813, FEHEF 28 5 RS - ARBEOWEKITER E > 72 BB
5, ERNOERBEERE RN KRN, BEOREEZEAL, EREES
DOFWEPRIEA~ BT DD D EEZ SN S, TEBEFFESHCIL, WEPRIIZBEE &
P ARB R TR 2 088 L e BRI E 2L T 503, THIMERRBEREAN LR



BIGRSKESORE 225 1960 11

fbddzlitiy, EESIIHEEL, BindoLLs 5. HEEBEE oW XITEIE
b, fHOH D ORERCHETERLT L THA I, FBLFOREDOREZELTBROEL
WEIBIER Z DB WEEZD, Lok o T, BED SELEE PIRE ORI, H
DYV BIBEPTEDEELTELOPEIE. TOBEPD, FEFEHREOHNE
PR PO &, FBOHETRE - FESORRmEITYL 7 » + (1912.5cm/s) TH 5.
WOPI VBRI DEEZTELD LS ENE -Th, EEbb T RIS XE
V. ULrd, EREE XOKRERES D DEVHAE L ETIEEX 12, bem/s £ TH
BWEEZ LDONEHTHD. EREERRECR T 52 OER, D8 -7 OB
NTEDEREFTETTA0E2HETH L1, ERLUBOLDICIIERLRI L EEXD
P, CHERHEET AEBPERIIRED L LAERR. Lo T, 2 TikiEDEIE
2, WEORKHmE?12.5cm/s 2 EEb B W EELZ BT ETEREED T
TEETEH, IERLEABERNS, REBGOMEOENMES, 9 FORBRTHE
Fif25cm/s ThHB. (9 HUHOWBAERETIE, A1 L T29.2cm/s OiTERMBH
%. ¥725 BRI OREICE, BAMKE35cm/s BER LD TRV LERINS. ) A
—&BTT, £k LUEERDNETIE20cm/s §iBTH 5. Lith-T, @HEhick
o TREHS (BB IS ORRTET, REONEUTCETT 0EE
LNs. $&lk LOEBRDNE T, Thpilie UTERD, B TIIEICHITE
TT5, 20z EPBEXT, EHRNTFERED ZOBRFEOESTERTT LELL
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Table 2 Special observation data in the “Euteromorpha-zone” near

Wakizaki and the northern part of Kancho-Bridge.

Chlori- Saturation
1(1)(1)33. St. Time ](3?21_ T?oncl)p. néty rate(;f 0. Current at obs. time
. %) %)
o4 0.1 %28.1 17.06 3.5 73
19 07:45 974 %973 17094 4.3 90
. 0.1 *28.0 17.35 4.3 90 s :
tstObs. |17 B0 6T wiy T 35 m SSRGS
(High 50 0g:350-1 *28.5 17.32 47 98 toward Omura Bay.
water) . 8.0 *26.9 18.10 4.0 83
. 0.1 *28.0 17.57 4.1 86
51 08:55 97y #0709 17.58 4.2 86
. 0.1 28.4 4.0 -
19.10:35 977 9813 - 39
17 10:26 g%] %gg - 4-5 - Current is reversed in di-
2nd Obs. . . : rection and flows slowly
50 11: 02 gé ggg 2% - toward Sasebo Bay.
. 0.1 29.6 4.6
51 11:07 9'5 apglp 4.1
1§ 1409 01 *33.0 17.49 8.5 190  **Great part of “Enteromor-
. - - - - - pha—zone}’; (lxlaear }SJt.119) be-
.20 0.1 2904 17.15 4.6 100 gomes Shalow DEOW oneé
3rd Obs.| 17 14:30 30 x99’y 17729 4.4 9% meter and the other part
. : : near coastal line become
(Low 50 15: 03 0.1 29.2  17.0% 5.0 106 dry.
water) 6.0 *20.6 17.05 4.9 105 Current is strong again
51 15:30 0.1 29.2  17.01 5.1 109 and flows quickly toward
. 2.0 *29.6 17.02 5.5 117 Sasebo Bay.
. 0.1 - 6.3 -
19 17:00 3 - - 02 -
. 0.1 29.6 -~ 4.8 - : .
S ELIEE IR« B ] Curpent fs reversed again
50 17 : 53 2.1 29.5 - 5.% - slowly toward Omura Bay
: .6 - 5. -
. 0.1 29.4 5.1 -
81 18:15 179 w95 - 51

) B, BERENE L TEET LK,

* Measurement of temperature was done directly in the water

running out of the syphon.

Yk OEEELIFIE 2 2009%: K< £ TE DTV

DRIMWICHD ZERFAL, FOMBEDEODOTRTHH 2R/, ZOPHRIL, B
B OTERICE W TEETH S DN, HROKSICHETRE L TR OW/K O & 23
TERIRERICH L TS W E WS R IMb o fofcd LHEE Le. fIGEEIE T 00
&V, BREZHE L CFENEOBREEHIRCH LEADMRZFL TS, thE
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Fig. ¢ Explanatory map of the special CXD, FIREMOBRITITEY T HIC X
observation shown in Table 2. D, BERECESSHRERDS ZEBRDD
h, ZORREZERCIIEHERALTY
50, HEIMEEERL, ¥ EBEATREBICD oo, MEBEKEL > TADHRE
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T4y« &= 0 (Gracilaria verrucosa) « 75T +¥ « T o= (Zostera marinag)
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