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Basic Experiments on the Methods of controlling
the Tidal Current in Pearl Culture Farms

By
Takeo TANIGUCHI

A basic research was done with various devices to control the tidal current in integrated
pearl culture farms where both farming processes, “habituating” and “aftercare”, played parti-
cularly important role in the reduction of mortality of mother shellfish. The devices consisting
of nets and pipe-hurdle were tested to evaluate the effect of current control in the experimental
tank.

Experimental results show that the devices made of pipe-hurdle were decidedly superior to
the netmade devices in the damping effect of tidal current. As for the netmade devices in
many forms tested, it must be noted that the cylindrical form produced better effect than the
others, comparing the results obtained.

Additional experiments were also conducted to investigate the kinetic properties of pearl
farming baskets in regard to the habituating and aftercare under a certain experimental condi-
tion. The essential result is that an ideal condition of farming baskets in pearl and oyster cul-
ture farms could be maintained in the area where the current speed is under 20 cm/s if the
weight of each basket is kept 3~4 kg in water.
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Fig. 1 Rough sketch of apparatus used to
observe the current-control by a plane
net or a pipe-hurdle (Figures in the
drawing indicate in mm.).

Table 1-A Materials and dimensions of various plane nets and blinds used in the experiments on the cur-

rent-control.

Dlame.ter Length of Value of
. of netting .
No. Material mesh-bar ratio
cord
D {mm) L {rnm) D/L
1 Polyethylene (PE), 380d/15Fs., mesh knot net 1.35 18.67 0.072
2 Nylon (PA), 210d/24Fs., mesh knot net 1.07 12.48 0.086
3 ks , 210d/39Fs., z 1.39 13.38 0.104
4 4 , 210d/18Fs., raschel net 1.00 6.32 0.158
5 Vinylon (PVA), 88-90, minnow net 0.73 6.27 0.116
6 ” , 66-105, ” 0.59 4.64 0.127
7 2 , 44-180, 4 0.44 2.84 0.155
8 (4 , 44-224, ” 0.50 2.31 0.216
9 Polyvinyidene chloride (PVD), insect control net 0.25 1.66 0.151
Space

Diameter between Value of

No. Material of pipe adjacent ratio
two pipes

d {mm) s (mm) /s
10 Polyvinyl chloride (PVC) blind 2.30 073 315
11 “Shinobe” bamboo (thin) blind 9.64 3.89 2.48
12 “Shinobe” bamboo (thick) blind 14.95 4.59 3.26
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Table 1-B  Materials and dimensions of various pipe-hurdles used in the experiments on the current-

control.
Space
Diameter between Value of
No. Material of pipe adjacent ratio
two pipes

d (mm) $ {mm) d/s

1 175 ¢ Polyvinyl chloride (PVC) pipe-hurdle 175 24.8 0.706
2 4 4 17.5 1.000
3 “ z 9.7 1.804
4 ” 4 57 3.070
5 26 ¢ Polyvinyl chloride (PVC) pipe-hurdle 26.0 25.8 1.008
6 k3 z 19.9 1.307
7 K4 4 11.6 2.241
8 38¢ Polyvinyl chloride (PVC) pipe-hurdle 38.0 255 1.490
9 k4 “ 20.9 1.818
10 “ z 134 2.836
11 48 ¢ Polyvinyl chloride (PVC) pipe-hurdle 48.0 26.8 1.791
12 % 4 20.1 2.388
13 (4 » 14.7 3.265
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Fig. 2 A method of measuring in the current-
control by the angle-net which have va-
rious slope (Top view).

(Pt. I is measuring point for the general
current.  And Pt. [, Pt [l and Pt. IV
show ones for wake-velocity.)
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Fig. 3 A method of measuring in the current-
control by the plane net in many rows set
at interval of 10 cm (Top view).
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Fig. 5 A method of measuring in the hyd-
rodynamic resistance of the plane net.

Table 2-A Materials and dimensions of various nets used in the experiments on hydrodynamic resistance.

Coefficie
Diameter oeff{cxmt Total
{ et Length of of projected q
nettin, are:
No. Material ol netting mesh-bar area per frea o
cord , net
unit mesh
D (mm) L {mm) D/L A (em®)
1 | PE, 380d/36Fs., mesh knot net 2.09 35.00 0.060 2 (48.9X99.2)
2 | PE, 210d/ 9Fs., 4 0.76 10.69 0.071 (4
3 | PA, 210d/18Fs., raschel net 1.00 632 0.158 ”

Table 2-B Materials and dimensions of various pipe-hurdles used in the experiments on hydrodynamic re-

sistance.
Space Coefficient .
. . Total
Diameter between of projected area of
No. Material of pipe adjacent area per hurdles
two pipes unit hurdle

d (mm) s (mm) d/(d+s) A (em?)
1 | 48¢ PVC, pipe-hurdle (6ps.) 480 47.8 0507 52.7X720
2 1388 PVC, K (7ps.) 380 39.2 0.492 50.1X72.0
3 126¢ PVC, z (10ps.) 26.0 25.6 0.504 49.0X72.0
4 1 17.5¢ PVC, pipe-hurdle (13ps.) 175 237 0.425 51.2X72.0
5 v (15ps.) v 17.6 0.499 50.9X72.0
6 K (18ps.) ” 109 0.616 50.1X72.0
7 2 (22ps.) 7 6.0 0.745 515X 720
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(Polyolefine basket for habituating,
1.1 kg in weight)
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Fig. 6 A method of measuring in the inner
current velocity ( A) and the angle of
drift due to currents (B ) for the pearl
culture baskets (side view).
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Fig. 7 Schematic diagram of pearl culture bas-
kets.
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Fig. 8-1 Relationship between the wake-

velocity (Vw) measured at Pt. [l and the
current speed (V) on various plane nets,
which are shown in Table 1-A.
Symbols; triangle, circle, square and filled
circle show the measured values of PE
380d/15Fs., PA 210d/24Fs., PA 210d/39Fs,
and PA 210d/18Fs. net, respectively.  And
the broken line indicates the base-line which
expresses the differences in current veloci-
ties measured at both positions of the gener-
al current and after the removal of ex-
perimental net.
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Fig. 8-2 Relationship between the wake-

vellocity (VW) measured at Pr|l and the
current speed (V) on various minnow nets
shown in Table 1-A.
Symbols; triangle, circle, square and filled
square show the measured values of PVA
(88-90), PVA (66-105), PVA (44-180) and
PVA (44-224) minnow net, respectively.
And filled triangle indicates the values of
ready-made PVD insect control net (Broken
line is the same as Fig. 8-1).
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Fig. 8-3 Relationship between the wake-
velocity (Vi) at Pr. ]l and the current speed
(V) on various blinds shown in Table 1-A.
Slymbols; triangle and square show the me-
asured values of 96¢ and 15¢ bamboo

blinds. Circles indicate the values of 2.3 ¢
PVChblind (Broken line is the same as Fig.
8-1)
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Fig. 9-1 Relationship between the wake-
velocity (Vw) at Pt. [l and the current speed
(V) on various 17.5¢ PVC pipe-hurdles
shown in Table 1-B.
Slymbols; triangle, circle, square and filled
square show the measured values for 24.8,
17.5, 9.8 and 5.7 mm in a space between
pipes, respectively. And the bloken line
remains the same as ever.
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Fig. 9-2 Relationship between the wake-
velocity ( Vw) at Pt. I and the current speed
(V) on various 26¢ PVC pipe-hurdles
shown in Table 1-B.
Slymbols; triangle, circle and square show
the measured values for 25.8, 19.9 and 11.6
mm in the space between pipes, respectively.
And the broken line is the same as Fig. 9-1.



5~24% BLUIT~48% THHOITH L, HBHFMET
Bild/s=0.7~3.3) DENII~80 % THH L h K&,
Fig. 12 3805874 & O C SRS T TR 0w

NOBMEFABIL o TR L-#BTh D, ThbL,

MM TRBAOEANIIIZL AL B LT R L —2ABERT
HHH, IR OK & CEETF OB 6T ldRE ok & 4t
IHLIEE 2 b, $ild/s = 3 EERIZX LM ﬂWD?i“&')“C
P OCIEFGEAE0 em/s M B & B T ik

Vi (em/s)

50

30 +—

20 -

4]
H

7

F 1Ty

33
{

‘ 2 3 5 10 20 30 50
Viem/s)

Iig. 9-3 Relationship between the wake-
velocity (Vw) at Pt. [l and the current speed
(V) on various 38¢ PVC pipe-hurdles
shown in Table 1-B.
Symbols; triangle, circle and square show
the measured values for 25.5, 20.9 and 134
mm in the space between pipes, respectively.
And the broken line is the same as Fig. 9-1.
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Fig. 9-4 Relationship between the wake-
velocity ( Vw) at Pt. [ and the current speed
(V) on various 48¢ PVC plpe hurdles
shown in Table 1-B.
Symbols; triangle, circle and square show
the measured values for 26.8, 20.1 and 14.7
mm in the space pipes, respectively. And
the broken line is the same as Fig. 9-1.
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Table 3-A The coefficient of proportion of the wake-velocity to the current at various speeds in the range
of 5 to 50 cm/s for various plane nets and blinds.

Coefficient Current
{ ed
Type of net and blind © R 'spec(
proportion index
{a) {m)
PE, mesh knot  (D/L = 0.072) 0.88 1.03
PA, mesh knot  ( # 0.086) 0.85 z
v {~ 0.104) 0.83 v
PA, raschel net ( # 0.158) 0.71 »
PVA, minnow net (D/L = 0.116) 0.77 1.03
“ ( 0.127) 0.76 »
2 (3 0.155) 0.65 ”
ke (7 0.216) 0.39 L10
PVD, insect control net (D/ L = 0,151) 0.71 1.03
PVC, blind (d/s = 3.15) 0.088 1.36
Bamboo blind (¢ 2.48) (.160 1.23
z (* 3.26) 0.066 1.36

Note: Experimental equation of Base-line: V't = 093V

Table 3-B  The coefficient of proportion of the wake-velocity to the current at various speeds in the range
of 5 to 50 em/s for various pipe-hurdles.

Coefficient Current

f speed

Type of hurdle © . j)ut

proportion index

(a) {m)

175 ¢ PVC, pipe-hurdle (d/s = 0.706) 0.80 1.00
4 (G 1.000) 0.69 %
" {7+  1.804) 052 P

" (#3070 0.30 107

26¢ PVC, pipe-hurdle (d/s = 1.008) 0.76 1.00
4 (7 1307) 0.64 "
» (» 2.241) 0.55 ke

38$ PVC, pipe-hurdle (d/s = 1.490) A em/ 3 1.00
» » 070 (V<I0 » ) ”

( L818) 058 (V10 )

” ( 2.836) 0.22 1.22

484 PVC, pipe-hurdle (d/s = 1.791) 0.56 1.00
” ’ . 0.61 (V<15 cm/s) ..
( 2.388) 051 (V>15 » ) ‘

4 (~ 3.265) 0.06 1.40

Note: Experimental equation of Base-line: Vip* = 101V
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Fig. 10 Relationship between the mean percentage of the current-
control by a net at the current speeds of 10 to 50cm/s (Crv) and
the ratio of the diameter of netting cord to the length of a
mesh-bar (1)/ L) on various plane nets set at right angle to the
current.
Shymbols; open and filled circles show the values of PE and PA
fishing net.  And filled and open squares are of PVA minnow
net and the insect control net, respectively.
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Fig. 11 Relationship between the mean percentage of the current-

control by a hurdle at the current speeds of 10 to 50em/s (Crv)
and the ratio of the diameter of pipe to the space between pipes
(d/s) on various PVC pipe-hurdles.

Shymbols; filled circle, triangle, circle and square show the
values of 17.5 $, 26 ¢, 38 #, and 48 $ m/m pipe-hurdles, respec-
tively.  And cross and multiplication marks show the values of
PVC and bamboo blinds.

d/s
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Nylon, 210d/18 Fs., raschel net (mesh size: 12, 6 mm)

Vinylon, 44-224, minnow net (mesh size: 4. 6 mm)

Current speed: 10 em/s ’ ‘ 20 em/s 0 em/s 50 cm/s

17.5¢ PVC Pipe-hurdle | (Space between adjacent tow pipes: 17,5 mm)

17.5¢ PVC Pipe-hurdle [l (Space between adjacent tow pipes: 9.7 mm)

17.5¢ PVC Pipe-hurdle Il (Space between adjacent tow pipes: 5.7 mm)

Current speed: 10 em/s 20 cm/s 30 cm/s 50 em/s

Fig. 12 Photographes showing the stream lines in front and rear parts of the typical plane
nets, and the typical pipe-hurdles set at right angle to the current by means of
drifting thin lines.
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Fig. 13-1 Relationship between the wake-

velocity (Vw) at Pt. Il and the current speed
(V) on the angle-nets (PA, 210d /18Fs., 12.6
mm in mesh, raschel net) which have various
slope.
Symbols; triangle, circle and square show
the measured values of the nets with a gra-
dient of 15, 30 and 45 degrees, respectively.
And filled triangle is the value of one with-
out slope--a plane net set at right angle to
the current.  Broken line remains the same
as ever.
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Fig. 13-2 Relationship between the wake-
velocity ( Vi) at Pt. [l and the current speed
(V) on the angle-nets (PA, 210d /18Fs., 12.6
mm in mesh, raschel net) which have various
slope.  Symbols are the same as Fig. 13-1.
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Fig. 14 Relationship between the mean percen-
tage of the current-control (Crv) by the
Fig. 13-3 Relationship between the wake- angle-net at the current speed of 10 and 50
velocity ( Vi) at Pt. [V and the current speed em/s and an angle of the net-slope (8).
(V)onthe angle-nets (PA, 210d /18Fs., 12.6 Symbols; filled triangle, filled circle and fil-
mm in mesh, raschel net) which have various led square show the values at Pt. I, [ and IV
slope. Symbols are the same as Fig. 13-1. , respectively.

Table 4 The coefficient of proportion of the wake-velocity to the current at various speeds in the range of
5 to 50 em/s for the angle-nets (PA, 210d/18Fs., 126 mm in mesh, raschel net) which have various

slope.
Type of net Coelficient of proportion (a)
of n

P Pu 1l Pl P IV

Net set at an inclination angle of 0° 0.61 0.64 0.72

” 15" 0.67 0.67 0.68

3 30° 0.72 0.70 0.72

4 45° 0.68 0.71 0.67

Base-line 0.97 0.99 1.02

Note: The current speed index of the wake-velocity on nets: m = 1.05 (Base-line: m = 1.00).
Pe. I, Pt. ll and Pt. ¥ are the same as 1o Fig.2,
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3.2.2 HRERVEBEIC &S RAMEBE

WE SR IZTH I ETHRADIMERSED LS 12
Phbd, Hi& BT 2 6 BEHICHA L v
&9, WEERNMCERCE Y L, ZHIS10 em BIRET
52, o3& BRHCH Lol (V) A74 ~50
Cm/‘s L’ﬁbf%%fi’ei)‘n&x‘iﬁ % (Vw) 28 Lc#RE Fig
=, B L OCMAENEELER—
WA WEN %, F 2B & Bk

MEH e g Lob s, KHHIFO Vi (em/s) & V (em/s)
EOMizid Table 512 L& 51z, Voo VIR

DBBRATRI L, M % 8IS A LI O Bl

RO Db IPTUEHLIRE LD,

Vi (em/s) ,

50 1 o
7 /
- , /

30 S Xt

<
T
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Fig. 16 Relationship between the wake-

velocity (Vw) at Pt. 1" and the current
speed (V') on the plane net in many rows
(PA, 210d /18Fs., 12,6 mm in mesh, raschel
net) set at right angle to the current and at
intervals of 10 cm.
Symbols; triangle, circle and squre show the
mesured values of net set in single, double
and triple rows, respectively.  And brocken
line remains the same as ever.

PIRcraP 20 15

F 7z, V%104 & 050 em/s 1281 A A0S 22
(Cryv) &MEFEHMWL (N) &oficid, Fig 1710079
L9,
Cry=8.57N +12.78
OEBRRARIL L, IS —EEO21 % 2 LR
1330 %, =HICIE38 % &b,
3.2.3 MEEEORKDEHR
L3 d B VRSN OIS~ S 5 O
NEERS T, WHdHVINEIL L » THS THMECE
b4 b0 L7ty s THALOIT L3k e ) W
"-"?“}if“ I3 AR AL L B B,
L R & B ISR AR O A & OIRIE A &
i‘L/.i') A —il70 em OFFEE L UTHAET0 em o IR 4

Table 5 The coefficient of proportion of the wake-
velocity to the current at various speeds in the
range of 5 to 50 cm/s on the plane net in many
rows (PA, 210d/18Fs,, 126 mm in mesh, ras-
chel net) set at right angle to the current and at
intervals of 10 em.

Coefficient | Current

of speed
Type of net X 4‘

proportion index
(a) (m)
Plane net in one row 0.74 1.02
Plane net in two rows 0.58 1.06
Plane net in three rows 0.48 1.08

Note : Experimental equation of Base-line: V™ = 094 V102

Crv (%)

60

L Cryv =8.57N 4»12.78/
40

0 1 i ] I I N

Fig. 17 Relationship between the mean percen-
tage of current-control (Crv) by the plane
net in many rows at the current speed of 10
and 50 ¢m/s and a number of the net (N).
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WZHARPITE Y FL, W% 3 ~50cmiZhh Bk
Bk EOMEANOTHEENE L, &RE Fig 184
AR L7ze Ehomfs L LR ERFREES L UTE
st L, FmBehsofftRbT,
e, FE (V) $6 ~50 cm/s ORI TGO RM
(V) s VI mEcE VIR L e p gt
W (Table 6) L, Zhbs VASI08 L 050 am/s O
B (Cry) 2ROLE, WHASHNICET 25T
PISE O ACid20 % TR —HBEOF R & 3TED
5 WA P HI SR TIE30 % TLEMOF RIS 5,
7z, WHAVRE (R BIZoN, WEIEHEMN OIS
REL LA s, VI0em/s TLEEDHIRIAEI: 7
NENOBLUPW0Y, HLVEIRIVBIZKEL RS

Vi (cm/3)

50
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(<]

Viem/s)

Fig, 18 Relationship between the inside wake-

velocity ( V) at the inner center of net and
the current speed (V) on various surround-
ing nets (PA, 210d /18Fs., 12.6 mm in mesh,
raschel net).
Symbols; square and circle show the me-
sured values of the prismatical and the cylin-
drical net, respectively. And broken line
remains the same as ever.

Table 6 The coefficient of proportion of the inside
wake-velocity to the current at various speeds
in the range of 5 to 50 cm/s for the surround-
ing nets (PA, 210d/18Fs, 126 mm in mesh,
raschel net).

Coefficient | Current
~ of speed
Type of net . .
proportion index
(a) (m)
Prismatical net 0.57 1.09
Cylindrical net 0.46 112

Note: Experimental equation of Base-line: Vy* = 096V

T ENbhs,
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DT RIMTIZ & o T, RIS & DK E MRS % 0
HEIHELTHEE VR A,

3.3 SE@HSEUCEIE -~ LERBETOERS 5
CITHA R

OB & LCRE 72180 7 RISET- 2 My 12 B
THIIHAY, Tu— MEHOKE SOERILOMIED
BRI T ¥ A — O R SE T B e SRR L
HBDE, FRHIIIPLHAIETR TH S,

FHEAZ D W TIREP O 2d ), BRI L WE
D D/L, fMEsr, MR A, Fhe@EE o
THE, WRKOBESL VRSB BLY VETLE,
£ DT R AT,

R= Eﬁ(i{)l- ricos'd.

I\ WA.‘D.VZ ................... (1}

LEPEND, JIICHENGRHRTH S,

£/, —ARIZHR R ORI IR F OB T
HBld 5o AUIEBICE v M 8N TS T0%E
R, L dJBEOMME s 23 H &, BARTFHY,
Y OEHER e B DO TR &/ (d+s) L 20T A
EDORUZILBIT BT, FOHH R I

~Ce d Tttt
R__é“m./;.p.v ..... (2}
ERbTIENTES,

SOTH, IhSIZKOMEREE LT, £ Table
AR LA R R AR A LS 2k v b
L, & (V) 2B 28T (R) OMEM S Fig. 19-1
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KARLZ, BpoZf, Ll HMEEERLEN
PE210d/9 Fs. 8 X, PE380d/36 Fs. X & & U PA210
d/18 Fs, o VD F & %R 4 F A2 A Table 2-B
RRLAEHECEMEF 2R EEIc Ly LK
DWEH R Fig. 19-2 1IRT, Moo=, Hh, #ks
LA ENIATI S (d) 1317.5 mm T HAFMR
(s) #FN#FNn23.7, 17,6, 10.9BL0%6. 0 mm ICEAT:
WOWEME, FABZMA, BB LUCREMENT &/sH
264 /25.6 mm, 38%/39.2mm B L F484/47. 8mm I3
WaEhERDLY,

R(g)
X 10
50 -

30 |-

20

T T 7Ty

U
T

&
T

Viem/s)

Fig. 19-1 Relationship between the hydrodyna-
mic resistance (R ) and the current speed (V)
on various plane nets set at the angle of 45° to
the current, which are shown in Table 2-A.
Symbols; triangle, circle and square show
the measured values of PE 210d/9Fs., PE
380d/36Fs. and PA 210d/18Fs. net, respec-
tively.

INEDOEPER (g) &V (em/s) &EDRIZIE, Table
TIRLIZE D, MAOHELIEIE, Ro V OBE
P T B,

B, Fig 20 R CFHETF O RIS ) O
(R/A VY & BART-OREHRE #b IR (d/d+
) EDOBMREEUR LA L OT, WHEOBIIC IR
HFyROON, FEB LUFMBOMTEBbY, Re
d/(d+s), DEFESELTAEIEFbrs (Rhoils

R(g)
X10?

50

30 j

20

10

’ 2 3 5 10 20 30 50
V{cm/s)

Fig. 19-2 Relationship between the hydrodyna-
mic resistance { R ) and the current speed ( V)
on various pipe-hurdles set at right angle to
the current, which are shown in Table 2-B.
Symbols; triangle, circle, rhombus and
square show the measured values of 17.5 ¢
pipe-hurdles which have 23.7, 17.6, 10.9 and
6.0 mm in the space between pipes, respec-
tively. And filled triangle, filled circle and
filled square indicate of 26 ¢ (25.6 mm in the
space), 38 ¢ (39.2 mm) and 48 ¢ (47.9 mm)
pipe-hurdle, respectively.
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T/, LB L U@Re S Hil L AR (C)
LRABIIZRFNBROBE (D) BLUER @) %

ORIV A 7 WX (R) & OFE Fig 20 IR
EBYT (HrhoiRSE Fig 18 LRL), WHTIER =
5 X10~10*DFPTC, = 1.6~2.2 (FH1.8), HHETIE

R/AV* (g s*/em?)
Table 7 The coefficient of proportion of the hydrodynamic X101
resistance for various plane nets and pipe-hurdles which 10 -
are set at an angle of 45° and at right angle to the cur- RIAVE=1,1X10"* (d/(d +5))—1.58% 10~
rent, respectively. -
Coefficient 8 -
{
Type of net and hurdle © X -
proportion
(%) 6
PE, mesh knot (D/L = 0.060) 0.730 -
P (7 0071) 0.853 \ w/ °
PA, raschel net (~ 0.158) 2.596
SRR S &
48 ¢ PVC, pipe-hurdle (d/{(d +s) = 0.501) 1.779 "
38¢ 4 (# 0.492) 1.480 2
26 ¢ 4 (7 (.504) 1.484
17.5¢ PVC, pipe-hurdle (d/ (d +5) = 0.425) 1.251 . X
e O i 1 1 | 1 3 1. ]
4 (” 0.499) 1.338 0 0.2 0.4 0.6 0.8 1.0
K4 (* 0.616) 1.727 d/(d+s)
’ - 0.745) 2556 Fig. 20 Relationship between the hydrodyna-
. . ) . mic resistance per a unit area (R/AV2) and
Note: ‘To:vuu,t ‘slpeczfi mcle,\g (]Jf \h(i’ faet-.a.nd‘ !mrd]e-resxsmnccs: no= 20 the coefficient of projected area per a unit
lrl'(5p€(.“\( ol materials and constructton. pipe-hurdl(’ (({/(d +§))
Cd
3.0 ¢
" m
2,0 b T £ R g
S «] o
. o ba
[ o
T —
Lo b T e e
C (A]
0.5‘1‘:11” . ! I O 0 T IO W L L Lt Re
3 5 10* 2 3 5 10" 2 3 5
Cd
2.0 o o q 8
[ X —GW
S S S i
o b T Q.0 & et
(B]
0.5 N SR S t USRS S I L ot Re
3 5 10’ 2 3 5 10! 2 3 5
Fig. 21 Relationship between the drag coeffi-

cient () and the Reynold's numver (K. )on

various nets [A] or pipe-hurdles

[B].

Symbols; the same as Figs. 19-1 and -2,

respectively.
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Pig. 22 Relationship between the inner cur-
rent-velocity run through pearl culture
baskets (V1) and the current speed (V).
Symbols; circle and square show the mea-
sured values of “Shitate Kago” and "Yojo
Kago”, respectively.
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KPIZIET L, #REOEHNIST LN (§) %

WL, #HEEFNFNFig 23 5L U247 L7z,
C ORI AR AL 235~ 3, 119 g DAL RS X UM 465~
3,590 g DRAWIIOVTORMEE, BEEHERO/R
IO ONEEME DY,

BGAARE L WED
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Fig. 23 Relationship between the angle of drift

due to the currents ( 8 ) and the current speed
(V) on the pearl culture basket, “Shitate
Kago™”
Symbols; triangle, filled triangle, circle, {il-
led circle and square show the measured
values for the basket the weight of which is
235, 665, 1575, 2355 and 3215 g in water,
respectively.  And broken line indicates the
values estemated for the regular basket
which has weight of 890 g in water (this
basket is filled with the mother shell-fish of
about 3.75 Kg in weight).
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24 Relationship between angle of drift
due to the currents ( 8 ) and the current
speed (V) on the pearl culture basket,
"Yéj6 Kago”

Symbols; triangle, filled triangle, circle, fil-
led circle and square show the measured
values for the basket the weight of which
is 465, 905, 1805, 2695 and 3593 g in water,
respectively.  And broken line is the
values estimated for the basket of 930 g in
water (this basket is filled with the mother
shell-fish of ablut 3.756 Kg in weight).
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Table 8 The coefficient of proportion of the inner current velocity to the current for the pearl culture bas-

kets.
Coefficient Current
f s
Type of basket © . ‘speed Remarks
proportion index
(&) (m)
Shitate-Kago (PE, 1.1 kg in weight) 0.00088 2.13 V>25cem/s
Yojo-Kago  (PE, 1.2 kg in weight) 0.00081 2.43 V>10 »




VEBRAIERI W 2 3 5 A5 LR 21

Table 9 The coefficient of proportion of the drift-angle for the pearl culture baskets in various weight.

Shitate-Kago Y&jo-Kago
Coefficient Coefficient
Weight of basket of Weight of basket of
i’ . . R Remarks
in water proportion n water proportion
(¢) (¢}
285g 0.064 465 g 0.100 V>7 em/s
665 g 0.039 905 g 0.059 V>8 »
1575 ¢ 0.021 1805 ¢ 0.034 V>10 «#
2355 g 0.015 2695 g 0.024 V>i5 »
3215 g 0.009 3503 ¢ 0.018 V>o5 e
Current speed index: m = 1.76 Current speed index: m = 1.69

(2) FilimoMEIIcERE, BYEREToFRICE
K2 %M L FRFRRD LTI (Co) O, 7
#C = 1.8[5 X100 <R, <10°], #HHTH Ca=1.6
[10° < R, < 3 X10Y £ MTAOBE L IFIF—E L 2 b,

(38) FAHIM (RIS ~ 6cem/s IUF) (281 AR
HoRHGAA 2L B & USRI WL, SEREE
em/s, SEEAROFIEE 6 cm DUF & RIIHILIKICH B L
HEND, $h—F, TROOEIZTFo 2k CkbER)
RO EE T3 L 2 OMIER #3 2 & T, W T30

em/s, ¥ CE10 em/s OPAIR E Tk F O BARIE © {3
HWTED, |WETLE, B L UBEBBORSIRNE
LCHEMER v nwi 3,

X 73

1) M. Tauri: Bull. Japan Soc. Sci. Fish, 3(1), 1 ~ 4
(1934).



