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FOREWORD

Net fishing with light has made a great progress in the
Gulf of Thailand and as a result, the power of fishing lights has been
increasing year by year. However, there is very little information
concerning the attracting effects of light in water.

The present paper is a brief report on calculation of light
intensity in water by application of a theoretical model about the light
being transmissible through water, Dr. Michic Ogrua, one of the authors
of this report, visited the Training Department, SEAFDEC, from 15 to 25
August, 1981, as a short-term expert on fish luring lamp. On his return
to Japan, he prepared a brief report written in Japanese. At Dr. Ogura's
request, the report has been translated intec English and rearranged
into its present form by Dr. Shigeo Hayase, member of the Research Unit
of the Training Department, SEAFDEC.

Three sets of data were available for the calculation of fishing
light intensity, i.e. the total lumen of light, the height of the light
source from the sea level, and transparency of water. Some aspects
which affect the light intensity such as the arrangement of lamps on
board or the differential sizes of boats were not taken inte consideration.
Therefore, more detailed data, such as the attermation rate of light or
actual lumen walues which are used under the field conditions are
necessary for practical purposes. Furthermore, there is a lack of
fundamental information of the actual method of operation for catching
squid. For example, the depth where the net is shot or the attracting
effect of light in conjunction with the behaviour of squid responding
to light cannot yet be established categorically. Therefore, the
present study is limited to the estimation of distribution of light
intensity in water.




METHODS

T Data collection

The data were collected by means of measuring dimensions and
fishing light equipment of commercial boats for squid lift-net fishing;
the collected data are summarized in Table 1 and Figs. 1 and 2. The
boats for squid net fishing with light in the Gulf of Thailand can be
roughly classified into three types by size, i.e. large-sized, medium-
sized and small-sized boats. Commonly these boats have several booms,
with four or five fish-attracting lamps attached to each of them (see
Figs. 1, 2, Annex Plates 1-6). The data on the number of lamps (power
of light) on board different types of boats, as well as the height of
lamps from the sea level were used for calculation of light intensity
in water.

2. Assumption for calculation on light intensity in water

The intensity of light (luminous flux) is expressed in units of
lumen and the amount of light which is released by a traditional
incandescent lamp (500 W, 220 V) is assumed to be 10,000 lumen.
Therefore, the total lumen can be obtained approximately by multiplying
10,000 lumen by the number of lamps. That is, total lumen is assumed
to be the mass of each source of light. In the present case, the
problem of shade in relation to the body size of boats was not taken
into consideration.




Table 1. Dimensions of three types of boats for squid lift-net
fishing in the Gulf of Thailand.

[Lﬂrga-ﬂized buat]
width 3.35 m
Length from bow to stern 19.50
Height from surface 1.00
Height of bulwark 0.45
Length from bow to bridge house 12.50
Height of bridge 2.95
Height of bridge at stern 2.60
Height of bridge at stern on bulwark 2.35 - 2.40
Height of leading lamp at bow mast
(from light to surface) 4.50
Height from bow to surface 2.70
Length from bow to bow mast 3.50
Length from base of leading lamp,
to outside stern 1.50
[ Medium-sized boat ]
Width 3.21 m
Length from stern to bridge 6,20
Length from bow to bridge B.0DO
Height of bulwark to surface 0.75
Height of bridge house 2.10
Height of leading lamp at bow
from surface 3.40
Height from bow to surface 2.00
Length from bow to bow mast L 70
[ small-sized boat]
width 2.35'm
Length overall 9.50
Height from surface 0.70
Height from bulwark to light 1.75
Height of starboard light
from surface 3.00
Height of leading lamp at bow
from surface 3.50
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Fig. 1. Schematic explanation of dimensions of commercial
boats for squid lift-net fishing with lights.
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Transparency, which exerts an important effect upon the light
attenuation in water, is assumed toc be about 17 m because a regional
range of transparency in the fishing grounds of the Gulf of Thailand
iz 15 m to 20 m.

Approximately, the light attenuation in water (J) can be obtained
as follows: W = 1.7 / transparency. Therefore, the light attenuation
in water of fishing grounds is assumed to be about 0.1,

The calculations of light intensity were done by using a micro-
computer.

RESULT

Fig. 3 shows the schematic pathway of light going into water.
The light which radiates from a lamp located at the height of h m above
the board reaches a certain peint in water with refraction as shown in
the fiqure.

Fig. 3. ESchematic representation of light pathway in water
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From Fig. 3, the intensity of light under water (I¥) at a layer
r m below the sea surface can be obtained by using the following formula:
o

=Ur
Th. = Ty

ki * e (1)

Where, Ip is the light intensity at the level of 1 m bplow the light
source, Ag and Ay are the areas of wave front at 1 m below the light
source and at r m below the sea surface raspectively.

Therefore, AE and A | are represented as:

Ag =27 sin 640 (2)
2
A Vis 2w (hitan 9+ = sln ¥ ¥ (nk =S8V oy & (3
cog™ B
and
ag _ __cosW
aw " cos @ (4)

Rearrange formula by substituting (2) and (3) into (1)

.« @ HE
2 gl ky-e zy B
: 2 1 3 cos § r  cos B
h™ Gos 0 hen! ‘cos 8 T hen cos ¢}

here, Ig. = C = total lumen of a light source/4n (cd.)
then
. o SHE
Iy = . e ec  (6)
h? ( 1 r cos r .cos@

cos B S ) | cos 8 h *n cos ¥

Where, k § is the light transmission described as:

n, cos B - ny; cos Ya ny cos 8 - n, cos Y 2
2 1 b+ — gt ))(7)
ny cos 6 + ny cos Y niy cos + ny cos Y

1
k V=1 -3 (f

This value is nearly constant thhuut 0.98) on the assumption that
ny = 1.00 and n; = 1.33 within low incidence angles ranges between
0°- 45°,

The results of calculation are shown in Figs. 4-6 and
Appendix Table 1.
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Distribution pattern of illuminance in water

Generally speaking, light is transmissible in water and can
reach depths of below 40-50 m. The vertical distance of light
transmission in water seems to be independent of the power of light
on deck because all isopleths of illuminance at 1.0 or 0,1 lux level
are shown as nearly the same figures for differential intensities of
light (Figs. 4-6). This means that the intensity of illuminance in
water may be affected strongly by the height of the source lamp from
the sea level rather than by the power of the lamp. In other words,
the underwater light intensity of a less powerful light source used
by a small-sized boat may be nearly as effective as that of a strong
light source used by a large boat, provided it is placed near the sea
surface. On the other hand, the horizontal distance of destination
of light in the surface layer of water tends to expand as both power
and height of the light source increase.

DISCUSSION

There are two essential problems concerning differential
efficiency of light sources for fish luring: i) estimating desti-
nation of light in water both in vertical and horizontal direction,
and ii) attracting effect of light on a fish school.

As regards the destination, the power of light may be correlated
with the horizontal distance of destination in the surface layer of
water, but there seems to be no correlation in vertieal direction.
Therefore, if we consider only the vertical effect of transmittance
of light in water there is no need to increase the power of light on
deck because any power of light will reach the bottom layer of a fishing
ground. Actually, the squid fishing grounds in the Gulf of Thailand
are usually distributed in near-shore zones of less than 30 m depth.
On the other hand, if we consider that the horizontal effect may be a
more important factor for controlling the catch of squid, good catch
would be expected by the introduction of powerful light on deck.
However, the latter problem may give rise to serious trouble among
boats which conduct operations in adjacent fishing grounds.

according to our experimental studies on behaviour of sguid
responding to light, it reveals that the squid may be able to respond
to 0.01 lux of light and schools of squid tend to disperse under
excessively powerful lights. Nevertheless, there is very little infor-
mation about the attracting effects of light in water. Therefore, it is
impossible to decide on a reasonable light intensity at this stage. The
relationship between underwater light intensity and its attracting effect
could be determined through studies on fishing efficiency by using
differential power of light. It is therefore felt that further studies
are necessary to clarify the relationship between catch and eff.rt.
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APPENDIY

Table 1. Results of calonlation on (1luminance in water (large-sized bost)

incident Distance of Horizon-
arajles destination tal
in water distance

pepth  Illuminance

0.000° o.000" 0.000" 0.000" 571727 %%

0. 000 0. 000 0. 000 0.000 wa,921
0.000 §.000 0.000 5.000 102,937 0. 000 5.000 0,000 5.000 54,099
0.000 10,000 0.000 10,000 19,485 0.000 10.000 0,000 10,000 15,135
B.000  15.000 0. O 15, 000 10,377 0.000 15.000 0.000 15.000 5.5
o, 00N 20.000 0,000 20. 000 4,108 0.000 20,000 o, 00 20, 000 2,109
o0, O 25,000 0,000 15.000 1.751 0.000 25,000 0. 000 25,000 0,934
o.000 ¥0. 000 o, 000 0. 000 0.7a7 0.000 30.000 o, 000 30,000 0.420
o0, 000 15.000 0. 000 3%.000 0. 368 0.000 35.000 0. o000 35.000 0,196
0.000 40,000 0, 000 40,000 0.177 0.000 40. 000 o. D00 40,000 0.09%
0.000 45.000 0.000 45.000 o.oBa 0.000 45.000 0.000 45.000 0.047
o.000 50.000 o, 000 50.000 0.044 0,000 50,000 0. 000 50. 000 0.0M
15.000 0.000 1.106 o0.00a0 525.828 15. D00 0. Bon 1.206 0,000 280,441
15,000 5,000 2,179 4,904 99,017 15. 000 L.0on 2.179 4.904 52,009
15, nna 10,000 3.152 o.809 20,851 15,000 10, 000 3. 152 a, 50 15, \07
15,086 15, oo 4.12% 14.71) 10.24% 15,000 1%, 000 4,135 14.711 5.0 G
15 .00 20,000 5.098 19.618 4,075 15,000 20, 000 5. 098 19.618 1.174
15,000 25 .000 5.071 24,522 1.745% 15, (100 2%. 000 6,071 24.522 D.%]11
15 .0 0, 000D T.044 19,426 o.Ta7 15,000 o, 00 T.0d44 29,426 0.420
| L) 35000 a.oL7? 34,111 0.9 15. 0000 15,000 R.OIT 4. 311 n.i1a7
1% 000 40 .000 8.990 19.235 0.1 15. 000 40,000 "0 19,235 0.
15, i 45000 2.96) 44,140 o.0na 15,000 45. 000 P00 A44._ 140 0,047
15040 Sn.oDD 10,916 47,044 0.044 15.000 S0.000 10,9%W. 4%.044 0n.nr4
i, 00 n.noo 2.591 0, N0 402.020 0, DO Q. N 2.5 0. 000 214,415
v nun 5,000 A.47H 4,612 BG .G X0, DO 5., Oy a,.471n 4,633 a6, 20,
1180 10,000 6.157 9,266 6. 698 Wo.000 10,000 6, 3157 9,266 14,23
i, gy 15.000 8.237 13.900 9,771 1o, poo 15, 000 n, 217 13,900 5.211
LRI s CLE T | R - P 6 18,533 1.961 30,000 20.000 10.117 IR.533 2012
1, iy 25 . 000 11.997 23.166 1.71A o, 00 25.000 11.997 21,166 .96
Wi, 000 30 .0n0 11.076 17.7199 0.2 1o . 00 30.000 13.A76 27.799 D.417
0. D00 15,000 15.756 12.411 0.369 3I0.000  35.000 15.7%6 .  32.433 0. 197
L[] 40.000 17.636 37.066 0.179 30.000 40.000 17.636 37. 066 LUR
1. nna 45 000 19,515 41 .693 0. 089 30,000 45.000 19.515 41,693 n.047
1,000 50,000 21.39% 46.332 D.045% 30.000 S0.000 21,39% 46332 0,034
45,000 0.000 ° 4.5%00 0,000 230,945 45, 00 0.000 4,500 0.000 127,441
A5, o0 S5.000 T.150 4,235 G4, 538 45,000 5. 000 1,150 4,235 14,4320
A5, Do 10,000 9.017 B.470 22,009 45,000 10.000 9.m17 B.470 11,786
45, 000 15.000 12,475 12,704 B.604 4'5,'00(! 15.000 12.475 12.704 4,509
4%, 000 20,000 15.131 16.939 3,611 45 000 20,000 1%,13) 16,9358 1,930
45,000 25.000 17.792 21.174 1.6322 45.000 25,000 17.791 21l.174 . B&S
4%, 000 30.000 20,450 15.409 0.754 45.000 30.000 10,450 15,409 0.402
45.000 35.000 131.108 I .644 0.362 4%.000 35.000 23,108 29,644 0.193
45 . 000 40 .000 5. 766 11.878 o.178 45.000 40.000 25,766 33.878 0,095
4%5.000 45,000 28.425 35,113 0.089 45,000 45.000 28.425 38,1139 0,048
45, Do 50.000 3l.om3 42,348 0.046 45,000 50.000 11.0A1 a43. 348 0.024
60, 000 0.000 T.794 0.000 91.132 60,000 o.000  7.794 0.000 48, 604
GO, DO 5.000 11,0580 3,795 313.005 60, 000 5.000 11,050 3,795 17,803
B0 000 10.000 14,106 7.590 13.405 60, 000 1o.0000 14,306 T.590 7.15%0
B0, DO} 15.000 L7.561 11.384 5.046 60,000 15.000 17,561 11.384 3.118
&0, DO0 20.000 20.817 15.179 2.677 60. 000 20.000 10.817 15.179 1.428
&0 .000 25,000 24.073 18.974 1.270 60. 000 15.000 24,073 18.974 D.&78
50,000 30. 000 27.329 22.769 0.620 60 . 000 n.ood 27,329 22,762 0.1
&0, 000 35.000 30.584 6. 563 0. 309 60,000 35.000 30,504 26.563 o, 16%
60,000 40000 11.p40 o, 158 0.157 &0, 00D 40.000 33,840 0. 358 0. 084
B0, 000 45,000 37.096 34,153 0.081 60 DD 45.000 37,006 34,153 0,047
60.000 50.000 40,352 17.948 0.0432 . 60.000 S0.000 40,351 237.948 0,022
1%.000 0.000 16,794 0,000 10,901 T5 . 000 0.000 16,794 9.000 5,014
75,000 5,000 20,436 1.437 5,274 75.000 5.000 20,4326 1.437 2812
15.000 10.000 24,057 6.874 2.618 15.000 10.000 24,087 6.874 1.407
7%.000 15.000 27.6688 10,311 1.351 75.000 15.000 27.6AR 10.311 2.1
1%.000 Jo.000 31.330 13.748 0. 705 75.000 20.000 31.)20 13.748 8 L
15.000 25.000 34.951 17.185 0.37) T5.000 I15.000 M.951 17.185 0.199
75.000 30.000 38,582 10.621 0.200 75.000 30.000 38.582 20.623 0. 106
5. 000 35,000 42.214 24.060 0. 106 75.000 I5.000 42.214 24 . 060 o, n%0
75,000 40,000 45.845% 27.497 0.059 75,000 40,000 45.045 27.497 Q.0
75.000 45,000 49.476 30,934 0.032 75.000 45,000 49,476 30.934 no?
75.000 50,000 53.107 14,371 0.01H 75.000 50,000 53.107 34,371 0,009

ALl lamps Etarboard lamps
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Continued (medimm=-slzed baat)

Imcident nDistance of Norlzon-

angleos destination Eal Depkh 11lluminanco
in wator distanca
0, 000 0, 0u0 O, 000 0, D 267,276 0. 000 0,000 o, 00D 0. 00D 400, 604
o, 000 5. 000 0,000 5,000 118,731 0, 00 5,000 O, (D 5, D00 54, 799
0. 000 10,000 0. 000 10, ok 30,961 0, 000 10,000 0, 000 10, D00 14,290
0, L5 .000 0, Do 15,000 10,3932 0, 000 15.000 0. 000 15.000 4. 790
0. 00 20, 000 0. 000 20, D00 3.905 0,000 20,000 0.000 20,000 1,844
0.0 25004 0., 0on 25,000 1,672 0,000 25,000 o.000 25,000 0.7712
0. 000 a0, 000 0.,0oo 30, 0060 0,741 0,000 30,000 0.000 30,000 0.342
0.000 35000 0,000 15, 000 0,343 N.000 35,000 0,000 35.000 0,158
[ Te ] A0 . 000 0. oD A0, 000 0,164 o, 00D 40, 000 0. 000 A, D00 0.076
0. 000 45.000 0, Do 45,000 0,080 0. 000 45, 000 0, 000 A5, 000 0.037
0,000 50,000 0.000 50, 000 0,040 0,000 50,000 0,000 50,000 0,019
15.000 Q0L 000 0.911 0.00n 198,294 15,000 0,000 0,811 0,000 AGH. 408
15,000 5.000 1.884 4.904 115,012 15.000 5. 000 1.B84 4.904 531.0813
15,000 10,000 1857 9,809 0, 4B 15.000 10, 000 2,857 9. 0049 14,072
15,000 15,000 J.R30 14.7113 10,316 15.000 15. 000 1,830 14,713 4,761
15,000 20, 000 4.8013 13,618 3.985 15,000 20, 00 4,803 19,618 1,839
15,000 25.000 .76 24,522 1.673 15,000 25,000 5.776 24.522 D, 772
15,000 0. 000 6.749 29,426 0,744 15,000 A0, 000 6,749 23,426 0,343
15.000 35.000 1.722 34.311 0,345 15,000 25,000 7.3122 14,331 0,159
15.000 A0, 000 A.695 32.235 0,165 15.000 40,000 8,695 © 19,2315 0.078
15,000 45.000 9.668 44,140 o.0aL 15,000 45, 000 9,668 44,140 0.037
15, 000 50.000 10,641 49,044 0,041 15,000 50. 000 10,641 49,044 0.019
30,000 0. 000 1.963 0., 00 610, 345 30, DO 0,000 1.963 0.000  2B1.608
10.000 S5.000 J.H4 4,613 02 . 570 30, (00 &, o 1, A4 4,633 47,539
0. 000 10000 5.722 9, 2066 28,018 20, Q0 10, 000 5 733 9,266 13.301
30, O 15.000 7.602 13.200 10,021 20, Do0 15, 000 F.602 13.200 4,623
10, D00 200040 o.482 18,531 3.935 30, 000 20,000 9,482 18,531 1,816
0. 000 25, 00K 11.362 21.166 1.670 10, 000 25, 000 11,362 21,166 0.771
0. 000 0. 000 13.241 27.799 0.745 30,000 o, G00 13.241 27,793 0,345
30,0040 15.000 15.121 17.412 0, 349 30,000 35.000 15.1321 32,411 0,161
A0 . 0040 40 . (46 17.001 17 G 0. 100 10,000 40, 0o 17.001 17. 0BG a.a7y
10.0040 45,000 1H, BHO 41.699 0,063 30.000 45,000 18,880 41.6:59 o, 038
30, 000 50, 000 20,760 46,332 0,042 30.000 S0.000 70,760 46,332 0,015
45,0040 0.o0a i.400 0,000 I62. 7713 45.000 £, L0 3. 400 0. 000 167,414
A5, 000 5,000 6, 05R 4,235 19,5928 45,000 5.000 G, 058 4.215 36890
45, 000 10. Do B. 717 B. 470 24,908 45, QB0 10, 0G0 B.T17 B. 470 11.486
45,400 L5 .00 11,375 E2.704 9. 183 45,000 15,000 11,375 125704 4,238
45, 0 20000 14,033 16,319 3, 741 45,000 20,000 14,033 16.939 1,727
A5, G0 45000 16,592 21.174 1.628 {5,000 25,000 6,692 21,174 0. 752
45,000 IO, 0400 12,350 23,409 0,723 45,000 30, 000 19,350 25,4049 0.343
45, 000 350040 22.008 29 6544 0; 352 45, 000 15,000 22,008 29,644 [
45, 000 A0, B0 24, GEE 13.878 0.171 45000 A0, 000 24, 666G 131,874 Q.079
45,000 A5, D0 27,335 38 113 0,085 45,000 45,000 27,325 38,113 05 Las
45, 000 S0 O 29,983 42, 38 0,083 A5, 200 50, e 23,9087 42,144 0,020
h

B, 160 BT L .RAD 0,000 TIn, 154 B, QO 0, a0 5,889 o, 000 61,856
G 000 B.HPP 5.145 1,795 473,542 B4, 000 5.000 Lo ¥ 1 i b b 20,115
60,000 100, (MY L2, 400 T.590 16,313 B4, D00 10, Gan 12,400 1390 7,538
60,000 15 ki 155656 11.384 G, 152 GO, 000 15. 000 15,656 11,384 1. 118
a0, D00 S0, (el IB:912 L5, 179 24905 60, DOD 20,000 18,9312 15.174 1.373
B0, 000 25, T 22,168 16,374 1.372 60,000 25,000 22,16 L@.874 0,513
&0, 000 0, 10N 25,423 22,769 0,654 60,000 30,0000 25,421 22,769 0. 302
G0, 000 35, D00 IRLRTR 26,561 0,320 £0.,00D0 25,000 28,679 16,561 0. 148
&0, 000 A0, D 11.,91% 30, 358 0,150 60,000 40,000 31.935 10,158 0.074
BEL Q00 A5, (iR A5 19 34.153 Q.081 G, DO 45,000 15,191 14,153 Q.038
A0 . 000 S0, 000 W, A6 17,947 0,082 G0, 00 50, a0n i, 446 17,948 B LR
15.000 0. 000 12.689 0,000 16.549 15.000 0,000 L2, 689 0, oud 1.628
15.000 5. 000 6. 320 1.437 T.500 75,000 5.000 16,320 1.4127 3. 461
75.000 10. 000 19,4952 €.674 1.5681 75.000° 10,000 19,952 i.A74 1,653
75.000 15.000 21,583 10.311 1.771 75.000 15.000 23,5831 10,311 0,818
75,000 20,000 27.214 131.748 0,898 75, 000 20,000 27,114 11,744 0,415
75.0040 25.000 10.845 17.185 0,465 75 .000 25.000 a0, 846 17,185 0,214
75,000 10,000 14.477 20,6213 0.244 75.000 0. 044 33,477 20,6213 0,113
75,000 15.000 a.10a 24 060 0.130 75,000 35.000 g, 1o 4, 060 0.0C2
15,000 40.000 Al 740 27.497 0.070 75 0uUd 40, 000 4], 740 27,477 0,032
75,000 45.000 45.371 0,934 0,038 75000 45,0040 45,171 10,934 o,017
75,000 50000 49,002 14,171 0.021 75,000 S0.000 49,002 34,1371 0,009

ALl lamps Stacrbonrd lamps
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Incident Distance of Herizental H =T
amgles destipation distance Depth Illuminanca f{h s

in watar ~IRA r;'--f /

el

0. D0 0. 000 0,000 0,000 943, 349 0.000 0,000 0,000 0,000 341,036
Gy Q00 5.000 0,000 5,000 112,707 0. 000 5. 000 0. 000 5,000 40,984
O, O 10,000 Q. 000 10,000 28,239 0,000 10,000 o, 000 10,000 10,285
O, 000 15.000 Q, Qo0 15,000 9,292 0. 000 15.000 0,000 15,000 a i fr L]
0., 000 20,000 0,000 20,000 3,532 0.000 20,000 0,000 20,000 1,284
0000 25.000 0, 000 25,000 1. 467 0.000 25,000 0, 000 25.000 0.533
0,000 30,000 0,000 30,000 0.647 0.000 30,000 0,000 230,000 0,215
[, DN 15,000 o, G0 35,000 0. 208 0,000 a5, 000 0,000 35,000 0. 108
L, Gl A0 . (L) 0,000 407, DO 0.1432 0,000 40,000 0. 008 40, 000 O, 452
o, Lkt 45,0040 0,000 45, 000 0.070 0,000 45,000 0000 45, 000 0. 025
1, Lokt 50, (K] 11, B0 50, U0 0,015 0,000 50,000 o.o0n0 50,000 0. N13
15, Ly . k) 0, rilkd 0. B0 867.616 15,000 0. o 0. An4 . 000 3y, 499
15 i 5. 000 i 4,804 109.517 15,000 5,000 1,717 4,004 319, K5

15, Lt 10, 000 2.750 9, BO0 27,872 15,000 10, 000 25750 9. A09 b1}
15, [h3a + 15.000 3,723 14,713 4,445 15.000 15,000 3.721 14,113 3.362
15, (G 20,000 4,696 19,618 3.529 15,000 20,000 i, 896 19,5618 1.283
15 Gl 25,000 5,669 24,522 1.470 15.000 25,000 5. BET 24,522 .54
15, Ot 0,000 B,642 29,4326 0, 650 15,000 A0, 000 B.B42 29,426 Q.36
15,000 15.000 T.615 34,331 Q. 300 15.000 5,000 7.615 314,331 0.109
15, 000 A0, 000 B, 588 39,235 0.143 15.000 40,000 B. 588 19,235 0.052
VB QL0 A5 D 0,561 44,140 a,07n 15,000 45,000 9,561 44,140 0,025
15,000 50. 000 10.534 49,044 0.035 15,000 S0.000 10,534 49,044 0,013
30, OO L, DO 1733 000 BB, 146 0,000 0, 000 1.732 0,000 241,217
30, 0o0 5,000 1.612 4.633 849,053 A0, 000 5,000 J.6k2 4.613 36,0019
0, 000 10,000 5,491 9,266 26. 580 0,000 10,000 5.49] 9. T66 9661
30, 000 15,000 7.3711 13.900 9. 048 10,000 15.000 AT 13.900 1..290
0. 000 20,000 9,251 18.533 3. 508 30.000 20.000 5251 192533 1.276
10,000 25.000 11131 23. 166 1.476 0. 000 25,000 11.131 23.166 0.537
30,000 10,000 13,010 27.799 0.657 30,000 30, 000 13.000 27,799 0.2319
30, 000 15.000 14,890 32,413 0,305 30.000 35.000 14,890 32,433 a.111
I, 000 A0, D00 16,770 17.066 0. 146 10,000 40,000 16.770. 17,066 0,051
0,000 45,000 18,649 4] .699 o.072 A0.000 45,000 18.649 4|.633 0,026
A0, 0060 50,000 20,539 46,332 0.0316 10.000 50.000 20,529 46, 332 0,013
45,000 [ B TH 3, ey 0,000 194, 16 45,000 0,000 1,000 £, QY i, a1
A5, 000 5. 000 5.65H 4235 T8, 161 45,000 5,000 5,hG58 4,335 2R, 502
45 000 10,000 a1 B.470 23,408 45,000 10,000 2,317 A, 470 - i
45 000 15,000 10,975 12.704 B.449 45,000 15,000 10,975 12 704 1, RS
45,000 20, D00 13,633 16.93% 1.383 45,000 20,000 13,633 16,939 15230
45,000 25,000 16,292 21.174 1,458 45,000 25,000 16,292 21.174 0. 530
45,000 10, D 18,950 25,409 0, 660 45,000 30,000 16.8950 25,409 LR U]
45, 000 35,000 21,608 29,644 0,311 45,000 35.000 21.608 29,644 0,114
45 000 40, Bon 24, 266 33,878 0,150 45,000 40,000 24,206 13,678 0,05
45 . 0060 45 000 26.925 38,113 0,074 45.000 45,000 26,925 8,111 0.=2y
A5, i S0, 0 29,583 42,348 Q.038 45,000 50,000 20,583 42,040 (YR T ]
B0 £, L0 5,196 0, 0o 150, 168 G0, 000 0,000 5196  0LO00 W ke
6l 1H) 5, O 8,452 3.79% 44,083 60,000 5.000 H.452 1. 795 &, fin
60 000 10, U0 11,708 7.590 15.902 60,000 10:000 11,708 7. 590 Syl
Al 000 L5, QY 14.363 i1.384 b 4lG BOLO0DD 15,000 14,907 11,384 A b2
&0, (0 20,000 18.219 15,179 2.780 60,000  20.000 18,2190 15.179 i
G, QY 25,000 21,475 18,974 1.266 0. 000 25,00 21,475 1H,9'4 LU T
G0, (00 30,000 24.711 22,769 0. 598 60,000 30,000 4. 731 22769 a.217
&0, 000 15,000 27 .986 26,563 0,290 &0, 000 15, (0N 27.986 26,561 0, 10k
B . D00 40 00 31.242 10. 158 0.144 60000 40,000 31.242 30,358 B, 52
&0, 000 45, 000 34.498 14.151 6.073 Eﬂ.ﬂﬂﬂh 45,000 14.498 34,153 0 027
60, 000 50,000 37.7154 37.948 0,037 &0, 000 " 50, 000 17.754 37.948 D,.014
75,000 0,000 11,196 0. 00D A7.986 75. 000 0,000 11. 196 0,000 &, 540
75.000 5.000 14.828 1.417 7.8715 75,000 5.000 14,828 1.437 2,864
T5.000 10,000 18.459 6,874 1.675 T5. 000 10,000 18,459 6.874 1,337
15,000 15,000 22,090 10,311 1.788 75.000 15,000 22,000 10,311 0,650
75.000 20,000 25,732 13.748 0.895% T5. 000 0. 000D 25.722 13.748 0. 325
T5. 000 25,000 29.353 17.185 0.458 75,000 5. 000D 29,353 17.185% 0,167
15,000 0, oon 32.984 20.623 0.238 75000 30,000 321,984 20.623 a,aar
75.000 15,000 I6.615 24,060 0.126 75. 000 15, 010 I6.615 24,0ED 0,046
15 . (D 40, 000 40,247 27.497 0.067 75,000 40, Qo0 40,247 27,497 7,024
15, (MM 45, 000 431,878 30,934 0.036 75,000 45,000 43.878 30,934 0.013
Th . 00 50,000 47,500 314,371 0,020 75.000 50.000 47.509 234,371 0,007

All lamps starboard lamps




