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ABSTRACT

Inter-ship calibration is a comparison betwveen integrator
output of twvo or more ships sailing over the same fish
aggregations. Although it is a relative measurement, it is
highly desireable whenever research vessels work together on
acoustic surveys. It is used to verify results of absolute
calibrations and may also elucidate possible ship effect on
abundance estimates.

An inter-ship calibration between two cooperative research
are presented and the results discussed with respect to
difference in performance.



INTRODUCTION AND METHOD

The 1intercalibration was carried out on the evening of
23 March 1991 on a 54 n.mi. track between positions

S130N, 1400W and S5140N, 1258W.

R/V  "JOHAN HJORT" was sailing in front and R/V "PINRO"
followed 0.5 n.mi. behind and 10 degrees to the starboard
side (Fig 1). The cruising speed was approximately 9 knots.
The intercalibration was performed on varying consentrations
of blue whiting between 400 - 600 depth, but densities of
plankton and swmaller figh in the upper layers were
included.

The equipment and the settings of the instruments were the
same as during the joint survey, for details see Table 1.

Integration were done in four channels and the settings
vere:

Ch 1 100 - 200 m
Ch 2 300 - 400 m
Ch 3 400 - 500 m
Ch 4 300 - 600 m

The channels width on R/V "PINRO" were 99 m.

The navigational log counter onboard R/V "JOHAN HJORT" was
used as a reference of distance, and the integrator reset
function oan R/V "PINRO"™ was operated for each nautical
mile sailed, promted by signal§ transmitted on VHF-radio.

The weather conditions were favourable during the entire
performance.

ANALYSIS AND RESULTS

A detailed analysis of the recording papers from both
vessels was done onboard R/V "JOHAN HJORT" by scientists
from both vessels. The recordings on each nautical mile were
scrutinized and compared. Data from miles where the two
vessels had obtained different recordings vere deleted from
further processing. The integrator values for all channels
are shown in Table 2, where the deleted data are marked with
an asterisgk.

As 1t can be seen from this table, the values corresponds
vell, except perhaps for the second and the fourth
channel, vhere there was a tendency for R/V "PINRO" to



have lower values. A possible reason for this is a
difference in threshold -R/V "JOHAN HJORT" had recorded
much wmore plankton and small organisms than R/V "PINRO" in
these channels, and the voltage response of EKSOO is
higher than EK400/SIORS. But the effect of different
thresholding have not been considered to be a severe prablem
during this blue vhiting survey, because in most
cases signals from blue whiting consentrations are higher
than the threshold 1level of the echo sounding systems.

Results of the linear regression, using the equation:

S = A »+ S + B

AJ.Hjort APinro
are shown in Table 3. In Figure 2, the integrator values
for all four channels, as well as +total values, are
displayed in succession for each n.mi. sailed. A

distribution diagram, wvwhere the values of R/V "PINRO" are
plotted against the corresponding values of R/V "JOHAN
HJORT", are shown i Figure 3. The analysis shov a
reasonable good correlation for channel 1, 2, 3 and for
total values, but correlation between values in the fourth
channel was lover. This is believed to be due to different
TVG functioning, vhen the depth was more than SO0 wm.
Therefore, S extremal points were deleted from this channel
during the analysis. However, the arithmetical mean of the
integrator values in the fourth channels for all 54 points,
gives the same relationship as the regression analysis where
the 5 extremals were deleted.

CONCLUSION AND RECOMMENDATIONS

After detailed discussions between the Norwegian and Soviet
scientists, the conclusion is that the small differences in
the observed integrator values is probably mainly due

to difference in equipment properties. Small density
variations in +the detected 1layers wmay also hav affected
the results. It is therefore recommended that the following

relationship should be used for the integrator output
obtained during the spring 1991 blue whiting survey :

S = =)
AJ.Hjort

For future cooperative surveys, however, it is strongly

recommended that vessels should use equipment with similar
properties to avoid inaccurencies as described above. It is
imperative that +the instruments are properly calibrated



before the survey starts, preferably by the standard
reference target method. The gain and threshold settings
should, as far as possible, also be the same on all
participating vessels.
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Table 1.

INSTRUMENT CHARACTERISTICS

"Johan Hjort"
Echo sounder SIMRAD

EKSO0O0
Frequency 38 kHz
Transducer type ES38B/eplit-beam

" beam 7.1 x 7.1 degr.

Transmitter power (nom.) 2000 W
Range compensation 20 log R
Attenuation
Pulselength/Bandwidth 1.0 ma/3.8 kHz
Basgic range O -500m
Threshold - 82 dB
Absorption 10 dB per km
Sound speed 1470 m per sec.
Integrator BEI/EKS00
Threshold - 82 dB

Gain (output reference) 40 dB

Absolute calibration:

Date 16.03.91
Reference target -33.6 (Cub0)
Instrument constant (Ci)

Sv transducer gain 26.9

TS ® ® 27.1

2-vay beam angle -21.0

"Pinro"

SIMRAD

EK400

38 kHz

30x30 cm ceram.
8 x 8 degr.
2500 W

20 log R

O dB

1.0 ms/3.3 kH=z
O -5S00m

74 db//1W

8.5 db per km
1491 m per sec

SIORS
48 dB//1W
(VR 63 mV)
10 dB

09.03.91
-34.1
3. 26

-20. 4



Table 2.
INTEGRATOR DATA

CHAMMEL o EHAMMEL 2 CHAMMEL 3 CHAMMNEL 4 TOTAL

100-200 n J00-400 m AO00-500 m JOO=-L600 m 100-400 m
n.m.
Ho FINRD HJORT PINRO HIORT “THIRL) I FIMRD HIORT FIMRO HJORT
(] 5 . 4 107 1549 Abhérx  308% 230%  H04% B810% 1070%
02 7 1 746 135 412 J2? 237%  407% 732 872
O3 1 it 37% 132¢ 276 304 231%  608% S65¢% Luao
04 1 1 24 28 250 298 J0h 23 581 &50
(k) 3 1 22 28 282 277 308 268 6158 571
06 1 1 31 34 227 242 137 126 374 403
07 1 - 1 20 14 204 227 155 182 422 375
08 by 2 Ay 54 175 153 74 84 I3 293
o9 1 1 33 30 145 180 100 21 279 302,
10 24 24 a9 103 138 138 163 79 414 314
11 47 48 179 174 1oz 73 1 76 114 268
12 110 X 13 11 152 152 172 183 477 4467
13 210 383 26 349 209 270 258 2864 803 77X
14 4 17 28 32 207 363 A02 4464 683 8466
| ) 3 1, 50 63 235 322 503 63 791 1020
16 3 1 I3 I7 183%  3Ia7% A43% 767% 6468 1152%
17 2 1 86 97 134 167 301 L02% 603t  BLTX
18 3 1 114 187 162 178 hd = 483 b42 837
17 3 1 a7 138 193 215 342 417 627 771
20 4 2 94 97 126 163 X007 387 531 b51
21 3 2 b6 80 104 147 244 280 1414 o111
22 16 22 75 77 156 127 172 143 419 371
23 7 [ 11 83 3143 417 204 265 647 773
24 11 7 38 35 2664 330 198 202 513 0974
25 208 28 &69 87 268 2468 100 &2 445 445
26 38’ 26 57 BH 169 184 124 70 a1 355
27 53 57 32 24 137 137 118 &5 342 283
2 42 19 50 © 85 (N ] (TN 110 141 403 411
29 35 37 88 79 150 207 157 163 432 484
30 24 29 40 17 1467 185 1583 135 88 374
31 10 11 43 145 188 200 134 128 375 384
32 19 11 51 LY 242 213 116 127 418 I75
3. 8 11 ) 30 239 262 123 108 402 411
3 25 18 1? 29 259 249 ii0 130 113 471
35 17 14 18 i? 3244 191% 128 Q2 487 Ji8
3 11 2 15 11 b 73 103 29 1723 195
37 b ) b6 () 6% 51 J2 2% 109 88
38 1 q ) q S 4?2 38 20 a9 70
3 S 4 13 8 bb Y] a% 97 167 163
40 1 q (2] 2} S Y2 128 310 312 435 450
11 1 4 10 a 17 [2Y5) 229 273 287 350
42 2 2 7 b 23 110 280 280 382 378
43 2 3 ? 8 Ji6 476 3465 375 672 862
A4 4 2 9 10 772 204 1458 i) 1463 1324
145 14 7 &) 7 374 372 478+ Ib0 871 746
146 19 10 9 10 152 163 265 314 445 4?7
47 14 26 18 i8 143 154 217 215 394 413
18 34 3 10 4 178 142 131 153 344 335
147 7 12 11 12 304 2A72 134 123 450 a7
S0 13 16 11 14 210 251 359 288 86 567
51 47 36 10 13 112 143 329 322 478 514
o2 257y 1%57% 9 12 142 14% 238 202 628 516
53 S77 SO0 25 1 3 107 234 220 731 a40
S4 941 377% 1242 et | 186 166 B724

223 274
.

T 1474%




Table 3.

LINEAR REGRESSIONS

Channel A B Corr.
1 0.97 2.0 0.95
2 _ 1.20 -1.5 0.95
3 0.93. 29.5 0.9S
4 1.09 -20.9 0.93

Total 1.03 4.6 0.94



* J.HJORT,"

“PINRO”

Salling farmation.
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Figure 3. FPlot of corresponding integrator values
and regression lines.



