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SUMMARY

This document contains raw acoustic data collected during the National R&D NRA Project 
250 on Hydroacoustic Methods of Fish Survey together with working tables, diagrams 
and printouts of computer analyses. ,

The Project Record 250/1/T is structured in the same way as the R&D Note 196, where 
data are interpreted. Only chapters 3, 4, 5, 6 and 8 contain original data and these are 
the only chapters for which records have been provided. Some attempt has been made to 
link directly the records in the R&D Project Record with figures in the R&D Note.

The Project Record ends with a series of appendices containing manuscripts of 
unpublished scientific papers for the studies reported in chapter 7 as well as other 
punlished and unpublished material generated during the course of the study.

The Project Record is rather bulky and has been split into two volumes:

Volume 1 contains records for chapters 3,4 & 5
Volume 11 contains records for chapters 7, 8 & Appendices.



PROJECT RECORD

3. FISH ACOUSTIC SIZE IN RELATION TO ASPECT AND REAL 
SIZE

The Project Record for this chapter contains the listing of targets strengths in different 
aspect and body tilt for individual fish measured by carousel belonging to four species of 
fish: carp, trout, roach and rudd. The size of each fish is given as standard length (mm) 
and weight (g). In addition, target strengths predicted from the COS and COS3 
regressions of target strength on body aspect given in 3.2.2 of the R&D Note.

Record 3.1

Table 3.1. Lengths, weights and different target strengths of trout from Alderhurst Pond 
experiments (n = 19)

Table 3.2. Lengths, weights and different target strengths of carp from Alderhurst Pond 
experiments (n=15).

Table 3.3. Lengths, weights and different target strengths of roach from Alderhurst Pond 
experiments (n=21).

Table 3.4. Lengths, weights and different target strengths of rudd from Alderhurst Pond 
experiments (n= 11).

Notation

LC: standard length (mm)
LT: total length (mm)
W: weight (g)
Side TS: target strength of fish insonified in side aspect 
ventral TS: target strength of fish insonified in ventral aspect 
dorsal TS: target strength of fish insonified in dorsal aspect
all-aspect Turn Av TS (turn): average TS calculated from a fish insonified horizontally 

whilst being turned on the carousel frame continuously 2 to 7 times through 360° 
and processed by the standard post-processing ESPTS software. This TS value 
should represent an average all-aspect horizontal TS (Appendix a).

Tilt PI5 (tpl5): fish insonified in near dorsal aspect, tilted by 15° with head up and tail 
down, giving a positive tilt (P).

Tilt N15 (tnl5): fish insonified in near dorsal aspect, tilted by 15° with head down and 
tail up, giving a negative tilt (N).

Av TS cos rec (av TS COS3 rec): an average all-aspect TS predicted (reconstructed) from 
the COS(COS3) models which is equivalent to the above all-aspect horizontal TS 
measured by continuous carousel turning, 

b: the difference in TS between average all-aspect TS predicted from the COS(COS3) 
models and the strongest side-aspect TS as predicted by the same models (given as 
COS side rec and COS3 side rec).



Vec Av TS COS(COS3) rec: average TS predicted by the COS(COS3) models of a fish 
being turned continuously whilst suspended in vertical plane in front of the transducer 
(Appendix A).

b: the difference in TS between the average all-aspect VEC TS and the strongest VEC 
TS as predicted from the COS(COS3) models.

V/D COS(COS3) rec: the strongest dorsal and ventral aspect TS of the vertical circling as 
predicted from the COS(COS3) models.

Vec TS: average VEC TS from vertical circling as estimated by the standard post­
processing ESPTS software.
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Lengths and different target strengths of trouts from Aldehurtst pond experimentsr ----------- --------------- ------------ -----------
Trout number

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
LC 250 252 238 380 375 395 240 235 72 75 108 105 110 121 116 122 78 69 80
LogLC 2.4 2.4 2.38 2.58 2.57 2.6 2.3802 2.371 1.86 1.88 2.03 2.02 2.04 2.08 2.06 2.09 1.89 1.84 1.9
Side -34.8 -34.2 -34.3 -25.9 -25.2 -24.9 -32.1 -28.9 -49.7 -48.9 -44.8 -41.9 -45 -48.7 -45.7 -45.1 -49.9 -50.1 -49.3
All asp. turn AV TS -35.8 *36 -35.6 -31.3 -30.9 -31 -36.2 -36 -50.4 -50.8 -46.1 -45.3 -47 -46.1 -45 -45.5 -48.9 -51.2 -49.7
vents -39 -37.4 -37.5 -28.1 -28.2 -26.1 -32.3 -31.6 -43.2 -43.8 -42.9 -42.1 -41 -44.6 -43.8 -46.9 -47.3
dorsT£ -37.6 -38.2 -39 -33.7 -32.2 -34.8 -37.4 -42.3 -43 -47.5 -46.5 -44 -44.4 -45.1
vecTS -38.4 -38.3 -33.6 -37.8 -46.7 -45.6 -44.6 -47.4 -46.6 -47
AV TS  Cos REC. -41 -41.4 -35.7 -37.1 -41.7 -53.9 -54 -49.7 -49.3 -51.9 -52.7 -49.4 -51.6 -53 -55.7 -53.6
b 5.6 5.2 6.2 7 6.9 3.5 3.4 4.8 5.8 4.6 4.1 4.8 5.7 4.4 5.6 4.4
Av TS  Cos*3 REC. -40.9 -41.4 -41.3 -35.5 -37.2 -36.1 -41.5 -42 -53.9 -54.5 -49.8 -49.3 -52 -52.8 -49.6 -52 -53.2 -55.7 -53.5
b 7.4 6.8 8.2 8.9 8.5 4.8 4.8 5.9 8 6.1 5.4 6.5 8.1 5.7 6.6 5.5
cos side rec. -35.4 -37.1 -29.5 -30.1 -35.7 -50.4 -50.6 -44.9 -43.5 47.3 -48.6 -44.6 -45.9 -48.6 50.1 -49.2
cos‘3 side rec. -32.6 -34.5 -27.3 -29.2 -33 -49.1 -49.7 -43.9 -41.3 -45.1 -47.4 -43.1 -43.9 -47.5 -49.1 -48
vec A vTS cos rec. -43.3 -43.5 -39.9 -43.2 -51.1 -50.9 -50.6 -51.5 -52.3 -52.1
b 4.81 5.4 5.6 4.9 4.3 5 5.6 4.8 5.8 5.1
V/D cos reconst -38.5 -38.1 -34.3 -38.3 -46.8 -45.9 -45 -46.7 -46.5 -47
vec A vTS  Cos *3 Rec -43.3 -43.5 -39.7 -43.2 -51.1 -50.9 -50.8 -51.2 -52.2 -51.9
b 6.2 6.8 6.8 6.2 5.1 6.4 7.4 5.2 7.2 5.9
V/D co8*3 reconst -37.1 -36.7 -32.9 -37 -46 -44.5 -43.7 -46 -45 -46
Weight (g) 267 270 215 810 790 850 200 200 7.7 8 19.5 18 20 30 27 29 8 7.5 8.3



T o i k  iT-Z #

Lengths, weights and d iff ere nt aspect T S  of
r  i i

carps from Aldehurst p
i

and experiments.

------- -----------
Carp number

----------- ---------- ----------- ------ —

1 2 3 « 5 6 7 8 . _ 9J____ 19 11
LC 135 210 195 130 145 145 220 126 365} 368 385
L T

-----------
168 159 295 143 405_[_ 395 415

W 73 280 205 73 94.5 94" 276 61 1785 1157 1170
side -38.2 -33.4 -37 -40.8 -36 -39 -31-1j -43.9 -27.7 -27.S -30.9
vent -49.4 -38.5 -37.3 -49 -41.2 -45.2 -43.9 -39.1 -34.5 -33.4 -33.7
dors L  -5'1-1 -37,5 -46.8 -54.5 -40.5 -50.3 -43.6 -44.2 -36.4 -39.7 -38.5
turn -48.7 -41A -42.2 -36.8 f  -43.4 -32.8 -34.9 -35.3
tp15 -46.1 -38.3 -40.7 -5 0 ^ -42 -45.6 -42.2 -42.9
tn15 -52 -41.1 -50.4 -52.9 -42.7 -41.8 -40.4 -47.2 ” " 1r
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regress»ion parameters i

l l ' J L 13 ___14 15 a b______ jT2____
355! ' 370 355 340

J . . .  *■
' 380 i 400 ~~ 330 "  372

* 1165] 1138 1260 i 054
j._.

-27.71 -30.2 -30.2 -29*6 2463 ^91.9 ~0864 82.71 13
”-35.21" -343 -33.2 '-33 6 24.68 -97.2 0.727 34.5 H  3

‘. 4 o r -43. V ~-3S"l ~ -3a6 20X)2 -9074 *0.528 14.5 P i 3
-37.5

i

-37.6 3 3 4 .8 -349 19.94 ’ - 86.2 0.78 __35.4 j j l  0

I
________
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T a M (  3 - 3

T a b l e d  Length, weigh and diff srent asfsect targ et streng th of roach (Aide

'  i .........

■jurst, 1991 experiments)

i " '  j h -
------------- ------------- -------------- -------------- ----------- ------------- -------------

i
- ...... ......

i
---------- -

Ro1 ^Ro2 Ro3 ~~ RoT " ' Ro5 Ro6 Ro7 Rc3 Ro9 Ro10~ R o n Ro12 Ro15 Ro16 Ro17 ro18 ro19 ro20 ro21

Standard length (mm) 150 167J 140 154 140 162 157 120 98 195 179 161 163 160 158 106 127 97 109

log L 2.1761 2.2227 2.1461 2.1875 2.1461 2.2095 2.1959 2.0792 1.9912 2.29 2.2529 2.2068 2.2122 2.2041 2.1987 2.0253 2.1038 1.9868 2.0374

Weight (g) 80 110 65 160 56 110 83 53 40 213 128 88 84 78 80 13 34 10 15

Side T S -37.8 -37.81r -43.7 -36.4 -39.4 -41.1 -37.3 -44.5 -47.2 -36.8 _ _ :3S-2 -39.3 -39.3 -42.3 -41.3 -49.4 -44.0 _-48.3 __ -49.4

Ventral T S
-50.3

-47.7 jI -36.6 -36.7 -43.3 -41.1 -56.3 -43.1

Dorsa! T S
J

-43.4 -41.8 -36.3 -43.9
..............

-43.0 -42.7 -43.1 -60.9 -43.5

Tilt PI 5 -46.8 -52.1 -49.6 -49.8
Tilt N15 -48.8 -50.3 -42.2 -46.6]

„  ___

All-aspect Turn A v T S -41.5 -44.7 -42.7 -44.7 -51.7 -56.4 -57.0 __ -50.9

A v.TS  cos rec -52.6 -48.1 -52.5 -50.5 -50.5 -48.5
~ 7.0

-46.8 -50.4 -51.1 -51.2 -55.3 -48.7 -55.7

b 9.4 8.91 ....
10.8 8.3 7.9 6.1 7.0 8.1 3.4 3.0 5.7 ______

Side T S  Rec. -43.2 -33 2̂ -44.8 -39.7 -42.2 -41.5 -38.S P  -44.3 -44.1 -43.1 -51.9 -45.7 -50.0

A vTS c o s ~ 3 re c  - -52.6
11.6

-52.5 -50.5 l  *50.5 -48.5 -46.8 -50.5 -51.1 -51.2 -55.2 -48.7 -55.5

b 12.0 93 13.4 10.7 9.4 9.8 7.7 8.8 9.9 4.2 3.9 7.2 ______
S id e T S  rec. -40.6 -36.5 -43.2 -37.1 L -3^ -39.1 -37.0 -42.8 -42.3 -41.3 -51.0 -44.8 •48.3

Vec Av T S  cos rec. __ „ l -51.8 -57.0 -47.4 ______ _, ,, r
b 3.4 1.6 3.1

V/D T S  cos rec
------------

-48.7 -55.4 -44.3 ____ _
Vec A v T S  cos~3 rec -51.7 -57.0 -53.4 ......
b 3.7 r 2.3 3.9 ______ _ ■ „ ̂
V/D T S  cos "3 rec -48.0 -54.7 -49.0
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Ta b le 3  {(Length, weigth and different asp)ect targ<3t strength of the

j 
i .

•udd (Aid
"

ehurst pond exp?
i. j

„ l. ____

>riments, 1991) -------------- --------------

Ru1 Ru2 Ru3 Ru4 Ru5 Ru6 ru7" ’ Ru8 Ru9 rulo ru 11
Standard length (m m [ 125.0 ' 190.0 60.0 "1 6 0.0 ~  18 0.0 123.0

- - 
142.0 '  65.0 "l70'.0 258"0 ' 1 05.0

log L______ _________________ 2.1 2.3 1.8 _ T ? 2 __2.3 _  > J 2.2 1.8 2.2 ~2A
... -

Weight (g) '39.0 “ 1 50.0 6.0 98.0 1240 58.0 57.0 5.0 ~ 102.0 '  369.0 24~0
side T S  _ ____7_ " _ -3 9 .4 -57.6 -32.3 ""-32.0 -37 0 ' -36.0 ~ JS 5.0 -34.8 -32'6 "  -46.1
Ventral T S ~-41.4 -52.0 “  "-36.9 -45.8 " -367 -55.5
Dorsal T S -51.8 ‘ -4 :1 ” -51.4 -45.3 -38.9 ’ J 4 T 4
Tilt PI 5 *............. i -56.1 

: -55.0
-40.9 -50.0 ' -46.3 -44.8

Tilt N15 ___ _ " _  " J ___ -45.0 “  -43.1 ” '*43.9 - 5 l l
All-aspect Turn Av T S  
A v.TS  cos rec ; ! - 0

~ -39.5 -40.31 -40.3 ... -55 0 -38.6 '""-Z75 “ ~ 5 T5
^51.8 44.7 “ 58.9 -48.8

“ axi
-45.6 -47.3 L - 4 L 1 -60.6 -44.3 -39.9 -52 2

b _ ~_________~L 7JLZ___ 8^6 9.3 370 8.6 * 4.0 7.6 4"o 6.5
Side T S  Rec. *43.2 -36.7 -55^9 -40.8 -39~9 “ -39.2

_ _3g-5
-56.4 "  -367 -35.9 -45.7

Av T S  cos~3 rec ' -51.8 • -447 ’ -58.9 -43.8" 
10.4

-45.5 ' " " -W A '" '-4 7 .0 -60.7 -443 -39.0 -52.6
11.3 10.9 -3 2 I I I ’ ' 10.4 i ir r 5.7 "”‘'9 .5 S.i' 10.1

Side T S  rec. ___ ' ' ___ -40.5 -33 8 “ _-55.7 -38.4 -38.4 -37.0 . A 5.9 __ -550 -34.8 -33J) -42.6
Vec Av T S  cos rec. ........ .

..

............
. . . .

-50.5

b* I „ l  _ _  I  _ 4
______

4.0
V/D T S  cos rec

______
-46.5

Vec Av T S  cos~3 rec -50.5
b ____ ________

______ ______ ______
5.6

V/D TS  cos “3 rec r -449
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4. CARP IN ALDERHURST POND

This chapter as well as the subsequent chapters 5 and 6 contains two categories of records 
from Alderhurst Pond: (1) summary tables listing the numbers of recorded fish, sampled 
volumes, fish densities per 100m3 for different files and the fish size composition 
determined acoustically and by netting; and (2) the "raw data” of acoustic size 
distributions and fish densities as estimated by ESPTS software.

Record 4.1

Table 4.1 Target strengths and the equivalent length frequency distribution of different 
ways of reconstructing carp lengths in Alderhurst Pond.

This contains the numerical data illustrated graphically in Figure 4.3a,b & c of the R&D 
Note 196.

(a) This gives the measured length frequency of all the fish present when the pond was 
emptied in March 1991.

(b) This gives the length equivalents of carp calculated from the all-aspect TS relationship 
with length given by regression 4 in Table 3.2 of the R&D Note 196 as well as the 
numbers and percentage frequency of different sized fish.

(c) This gives the length equivalents of carp calculated from the side-aspect TS 
relationship with length given regression 1 of the R&D Note 196, together with the 
numbers of side-aspect sizes and the percentage composition by side-aspect tracking and 
by deconvolution.

Record 4.2

Table 4.2 The file numbers, sampling hours, numbers of accepted fish, sampled volumes, 
estimated densities per 100m3 and average acoustic size of carp in Alderhurst Pond on 
July 27th/28th and August 10th/11th 1990.

This contains the numerical data illustrated graphically in Figures 4.1 and 4.2 in the R&D 
Note 196.

Record 4.3

Table 4.3 Deconvolution table of Alderhurst carp from all-aspect acoustic records

This contains the length frequency distribution of carp in Alderhurst Pond as estimated by 
the application of the deconvolution procedure on the frequency distribution of measured 
all-aspect target strengths. See Appendix B for explanation of procedure.

Record 4.4

This contains printouts of the results from post-processing by ESP TS of 38 data files for 
Alerhurst Pond carp with the same file names and run numbers as used in Table 4.2.



Other information available in these printouts but not used in the R&D Note 196 are (1) 
the TS frequency distribution at different ranges from the transducers (here labelled as 
’depths’) and (2) the number of targets with beam pattern factors (BPF) >  0, the total 
number of echoes, the number of echoes of accepted fish, the average back-scattering 
cross section (used in £1 for scaling) with a standard deviation and given in m2 and in dB, 
the angle of cone where targets were accepted, estimates of sampled volume and fish 
density - a mine of information!



Table L + A  Target strength and equivalent length frequency distributions of different
ways of reconstruction of carp lengths in Alderhurst pond

T S  U b \ side aspect length(mm) ALLside
-56 28.68 n % %
-54 34.58 Side aspect tracking Deconvolution
-52 41.68 0 0.000 3.245
-50 50.25 1 0.139 2.408
-48 60.59 28 3.900 1.614
-46 73.04 76 10.585 14.439
-44 88.06 123 17.131 14.204
-42 106.17 152 21.170 15.692
-40 127.99 104 14.485 10.296
-38 154.31 88 12.256 8.375
-36 186.03 56 7.799 9.89
-34 224.28 39 5.432 7.194
-32 270.39 14 1.950 5.06
-30 325.98 33 4.596 4.794
-28 393.00 4 0.557 2.178
-26 473.80 1 0.139 0.377
-24 571.22 0.000 0
-22 688.66

sum 718 99.766
t s  u e A All aspect length A U  h i r e C T  T f -C H

-56 32.70
-54 41.20 %  comp. comp (n) .

-52 51.90 4.98763996 343
-50 65.38 10.1061509 695
-48 82.37 12.8253599 882
-46 103.76 15.7917697 1086
-44 130.72 14.5412244 1000
-42 164.68 12.4909117 859
-40 207.47 9.7280791 669
-38 261.37 7.18336484 494
-36 329.27 5.32208812 366
-34 414.81 3.34448161 230
-32 522.58 2.03577141 140
-30 658.35 1.1923804 8200CM1 829.39 0.39261306 27
-26 1044.86 0.0581649 4
-24 1316.31
-22 1658.28

sum 6877



Cc> bJT / KJu AT / O A/ ££ T/?<r? . y. 4

Length group meas. ured.fish(Mar. 1991) a!) fish
63.00 0 0.00
73.00 0.6 0.57
83.00 0 0.00

103.00 0 0.00
113.00 6.1 5.80
123.00 17.1 16.25
133.00 34.1 32.41
143.00 23.8 22.62
153.00 4.9 4.66
163.00 3.6 3.42
173.00 0 0.00
183.00 0 0.00

283.00 0 0.00
295.00 1 0.95
303.00 1 0.95
313.00 0 0.00
323.00 1 0.95
333.00 1.2 1.14
343.00 2.4 2.28
353.00 3.6 3.42
363.00 2.4 2.28
373.00 1.2 1.14
383.00 0.6 0.57
393.00 0 0.00
403.00 0.6 0.57
413.00 0 0.00

105.2 100
carps only= 100% all fish
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FILE Time Site Fish Volume Density Aver.TS
hours m ‘3 inds/100m*3 dB

10/11.8.1990
1302 10.2 10.2 a 653 2930 22.287 -35.7
1304 10.33 10.33 b 346 1590 21.761 •36.5
1306 10.55 10.55 c 974 2390 40.753 -33.8
1308 12.4 12.4 c 726 3000 24.200 -34.4
1310 12.65 12.65 b 443 2220 19.955 -38.3
1312 12.85 12.85 a 1504 5070 29.665 -36.3
1314 20.25 20.25 c 249 2124 11.723 -37
1316 20.45 20.45 a 661 2440 27.090 -35.4
1318 20.65 20.65 b 219 1530 14.314 -37.7
1321 21.08 21.08 b 68 1410 4.823 -41.8
1323 21.38 21.38 c 165 1710 9.649 -37.7
1325 21.5 21.5 a 55 1080 5.093 -37.2
1402 21.8 21.8 b 36 707 5.092 -39.5
1404 21.92 21.92 c 40 1020 3.922 -40.3
1406 22.02 22.02 a 11 941 1.169 -40.3
1408 22.16 22.16 c 54 1160 4.655 '36.9

1413 6.75 30.75 c 246 1250 19.680 -37.3
1416 6.97 30.97 b 256 2170 11.797 *34.4
1417 7.05 31.05 a 407 2230 18.251 -35.67
1419 8.08 32.08 b 54 2080 2.596 -36.2
1421 8.44 32.44 c 244 2970 8.215 -36.4
1423 8.61 32.61 a 121 2620 4.618 -40.5
1425 9 33 a 175 2620 6.679 -38.9
1427 9.25 33.25 c 526 2970 17.710 -35.4
1429 9.5 33.5 b 334 2890 11.557 -36.7

27.7.1990
1102 19.25 141 4360 3.234 -39.2
1104 21 4 4240 0.094 -47
1106 21.33 3 3130 0.096 -45
1107 21.78 6 1020 0.588 -45.5
1109 22 0 1680 0.000

1111 6.72 2 4020 0.050 -46.6
1113 7.57 1 3820 0.026 -42.3
1115 8.5 2 4100 0.049 -38.9
1202 9.25 141 4360 3.234 -39.1
1204 13.62 153 3580 4.274 -38.6
1206 15.42 347 5300 6.547 -38.9
1208 16.42 169 5060 3.340 -39.3
1210 17.38 297 4140 7.174 -38.8

TolWc k 'Z File numbers, sampling times, numbers of accepted fish, sampled volume.
estimated density and average TS  of carps in Alderhurst pond in 1990



Deconvolution table of Aldehurst carp all-aspect acoustic records

S i d e a s p e c t  t a r g e t  s t r e n i 9 t h
All-aspect -26 -28 -30 -32 -34 -36 -38 -40 -42 -44 -46 -48 -50 -52
TS(db) %freq.

-52 4.988 0.538 1.204 3.245
-50 10.106 3.551 4.813 0.538 1.204
-48 12.825 3.923 3.551 4.813 0.538
-46 15.792 0.931 2.574 3.923 3.551 4.813
-44 14.541 0.654 1.978 1.861 2.574 3.923 3.551
-42 12.491 0.844 1.308 1.978 1.861 2.574 3.923
-40 9.728 0.168 0.799 0.844 1.308 1.978 1.861 2.574
-38 7.183 0.029 0.335 0.799 0.844 1.308 1.978 1.861
-36 5.322 0.058 0.335 0.799 0.844 1.308 1.978
-34 3.344 0.058 0.335 0.799 0.844 1.308
-32 2.036 0.058 0.335 0.799 0.844
-30 1.192 0.058 0.335 0.79900CM1 0.393 0.058 0.335
-26 0.058 0.058

Total 0.377 2.178 4.794 5.064 7.194 9.89 8.375 10.3 15.69 14.2 14.439 1.614 2.408 3.245
length midpoint(mm) 473.8 3931 325.98 270.4 224.3 186.03 154.3 128 106.2 88.06 73.043 60.587 50.25 41.68



Postprocessing printouts



************** ts Version 2.00 ************** 

Dual Beaa Data Reduction Progran 
For ESP 281 Vl.Ox & V2.0x data files 

************************************************

(c) Copyright BioSonics, Inc. 1 April, 1991 
for BioSonics Scientific Hydroacoustic Applications 
Serial Buber 5205-V2.00-91-000 (fyw, k-l hi, NWTKfc)

Reading file D:/esp.
Analyzing Run t  

Reading file D:/esp_
Analyzing Run f 
FILE HUMBER 1 = 
FILE HUHBER 2 = 
FILE HUMBER 3 = 
FILE HUHBER 4 = 
FILE HUMBER 5 = 
FILE HUMBER 6 = 
FILE HUMBER 7 = 
FILE HUMBER 8 = 
FILE HUMBER 9 = 
FILE HUHBER 10 = 
FILE HUMBER II = 
FILE HUMBER 12 = 
FILE HUMBER 13 = 
FILE HUMBER 14 = 
FILE HUMBER 15 = 
FILE HUMBER 16 = 
FILE HUHBER 17 = 
FILE HUHBER 18 = 
FILE HUMBER 19 = 
FILE HUMBER 20 = 
FILE HUHBER 21 = 
FILE HUHBER 22 = 
FILE HUMBER 23 = 
FILE HUMBER 24 = 
FILE HUMBER 25 =

nra/all202.da 
1
nra/all202.da
2

D
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D
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D
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esp_nra/all202.dat
esp_nra\all204.dat
esp_nra\all206.dat
esp_nra\all208.dat
espjira\all210.dat
esp_nra\alllll.dat
esp_nra\all302.dat
esp_nra\all304.dat̂
esp_nra\aI1306.dat"
esp_nra\all308.dat
esp_nra\all310.dat
esp_nra\all3l2.dat
esp_nra\all314.dat
esp_nra\all3l6.dat
esp_nra\aI13I8.dat
esp_nra\all411.dat
esp_nra\all416.dat
esp_nra\all4l7.dat
esp_nra\all419.dat
esp_nra\all421.dat
esp_nra\all423.dat
espjira\all425.dat
esp_nra\aI1427.dat
esp_nra\all429.dat
esp_nra\alll02.dat
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DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUHBER OF PIBGS = 4565

DATA FOR FREQUENCY 420.

SUHHAR? OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROM 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 
TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00 

TS - SOM



-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 0 0 0 0 0 2 3 2 0 7
-46 0 0 1 0 0 0 8 5 1 0 15
-44 0 0 0 0 1 6 12 3 2 0 24
-42 0 0 0 0 0 5 10 2 5 0 22
-40 0 0 5 0 0 2 14 3 4 0 28
-38 0 0 1 0 0 1 11 1 8 0 22
-36 0 0 0 0 0 1 6 0 3 0 10
-34 0 0 0 0 2 3 4 0 1 0 10
-32 0 0 0 0 0 1 1 0 1 0 3
-30 0 0 0 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SDK 0 0 . 7 0 3 19 68 17 27 0 141

HISTOGRAM OF BEAN PATTERN FACTORS > 0 dB

B= 0 dB TO B * 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TOB = 3 dB

NUMBER OF ECHOES = 24 
HUHBER OF ECHOES = 12 
NUMBER OF ECHOES = 13

TOTAL HUMBER OF RECORDED ECHOES =

HUHBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

J ECHOES WITH BEAN PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 141
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .436E+04
DENSITY IN PISH PER CUBIC METER = .324E-01
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

599

141

.1232E-03 IN dB = -39.10 

.1244E-03

-40.83

3.87

49



Reading file D:/esp_nra/all202.dat 
Analyzing Run / 3 

Reading file D:/esp_nra\all204.dat 
Analyzing Run / 1 

DATA GROOP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PIHGS = 3674

DATA FOR FREQCEBCT 420.

SCWiARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROM 1.00 
TO 1.70

TS

1.70
2.40

2.40
3.10

3.10
3.80

3.80
4.50

4.50
5.20

5.20
5.90

5.90
6.60

6.60
7.30

7.30
8.00

SOT

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 1 1 1 0 2 2 1 1 0 0 9
-46 1 2 0 0 3 10 2 3 1 0 22
-44 5 2 0 0 5 7 2 3 1 0 25
-42 1 6 0 0 4 10 0 5 4 0 30
-40 3 1 1 1 3 3 1 1 5 0 19
-38 0 1 0 2 2 5 1 1 3 0 15
-36 0 5 3 3 0 3 2 1 3 0 20
-34 0 3 1 0 0 0 0 0 2 0 6
-32 0 1 2 1 0 1 0 0 0 0 5
-30 0 1 1 0 0 0 0 0 0 0 2
-28 0 0 0 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SOM 11 23 9 7 19 41 9 15 19 0 153

HISTOGRAM OF BEAM PATTERS FACTORS > 0 dB



B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 19 
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 13 
B= 2 dB TO B = 3 dB HUHBER OF ECHOES = 15

TOTAL HUMBER OF RECORDED ECHOES =

HUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTICW STD DEV =

AVERAGE TARGET STREHGTH IH dB =

TARGET STRENGTH STD DEV IN dB =

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

HUMBER OF FISH USED = 153
FULL ANGLE OF CONE - 6.00
ESTIMATED VOLUME IB CUBIC METERS = .358E+04
DENSITY IN FISH PER CUBIC METER = .428E-01 
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

Reading file D:\esp_nra\all206.dat 
Analyzing Run t 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 5447

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROM 1.00 
TO 1.70

TS

1.70
2.40

2.40
3.10

3.10
3.80

3.80
4.50

4.50
5.20

5.20
5.90

5.90
6.60

6.60
7.30

7.30
8.00

SUM

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 ' 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 4 2 8 1 6 2 4 2 0 29
-46 5 3 2 8 12 8 1 10 0 0 49

470

153

.1383E-03 IH dB = -38.59 

.1790E-03

-40.95

4.36

47



-44 2 3 0 8 9 12 5 5 3 0 47
-42 1 2 6 11 5 17 8 18 4 0 72
-40 1 4 3 14 1 18 1 14 4 0 60
-38 0 3 1 12 3 9 3 5 6 0 42
-36 0 2 2 4 0 3 1 6 3 0 21
-34 0 0 0 1 0 3 4 3 1 0 12
-32 0 0 0 4 1 2 0 1 1 0 9
-30 0 0 0 0 0 2 1 1 0 0 4
-28 0 0 0 0 0 1 0 0 1 0 2
•26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 9 21 16 70 32 81 26 67 25 0 347

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 62 
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 51 
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 23

TOTAL HUMBER OF RECORDED ECHOES = 1090

HUMBER OF ECHOES USED FOR STATISTICS = 347

AVERAGE BACKSCATTERING CROSS SECTION = .1280E-03 IN dB = -38.93

BACKSCATTERING CROSS SECTION STD DEV = .1938E-03

AVERAGE TARGET STRENGTH IN dB = -41.35

TARGET STRENGTH STD DEV IN dB = 4.22

t ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 136

NUMBER OF FISH USED = 347
FULL ANGLE OF COME = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .530E+04
DENSITY IN FISH PER CUBIC METER = .655E-01 
EQUIVALENT STRATUM LENGTH (S/100) = 1.0000

Reading file D:\esp_nra\all208.dat 
Analyzing Run I 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUHBER OF PINGS = 5232

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0



DEPTH INTERVALS

FROM 1.00 
TO 1.70

TS

1.70
2.40

2.40
3.10

3.10
3.80

3.80
4.50

4.50
5.20

5.20
5.90

5.90
6.60

6.60
7.30

7.30
8.00

SUH

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 2 1 3 4 2 0 0 2 1 0 15
-46 1 3 2 6 2 3 0 4 4 0 25
-44 2 6 4 0 1 6 3 6 1 0 29
-42 0 1 2 6 2 5 4 3 5 0 28
-40 3 0 7 6 0 6 3 4 4 0 33
-38 0 0 4 3 1 2 3 3 4 0 20
-36 0 0 2 2 0 1 2 0 0 0 7
-34 0 0 3 0 0 1 0 3 0 0 7
-32 0 0 1 0 1 0 0 0 0 0 2
-30 0 0 1 1 0 0 0 0 0 0 2
-28 0 0 0 0 0 0 0 0 0 0 0
-26 0 0 1 0 0 0 0 0 0 0 1
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 8 11 30 28 9 24 15 25 19 0 169

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B - 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECHOES = 30 
HUMBER OF ECHOES = 25 
NUMBER OF ECHOES = 14

TOTAL HUHBER OF RECORDED ECHOES - 

HUMBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERING CROSS SECTION = 

BACKSCATTERIKG CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IH dB =

505

169

.U80E-03 IN dB = -39.28 

.2128E-03

-41.68

4.10

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 69



HUHBER OF FISH USED = 169
FULL ANGLE OF GONE - 6.00 
ESTIMATED VOLUME IN CUBIC METERS = .506E+04
m SITY IH FISH PER CUBIC METER = .334E-01
EQUIVALENT STRATUM LENGTH (%/100) = 1.0000

Reading file D:\esp_nra\all210.dat 
Analyzing Run / 1 

DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUMBER OF PIBGS = 4203

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROM 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 
TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

TS SUM

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 6 0 0 7 2 0 2 5 0 0 22
-46 3 3 3 10 6 5 4 9 1 0 44
-44 2 5 2 11 3 2 6 11 5 0 47
-42 5 5 7 13 6 5 7 13 1 0 62
-40 2 3 1 6 2 3 8 15 2 0 42
-38 5 2 0 2 6 7 11 5 1 0 39
-36 1 1 1 2 0 2 8 2 0 0 17
-34 0 0 0 0 0 1 1 5 2 0 9
-32 0 0 0 0 0 0 4 2 1 0 7
-30 0 0 0 0 0 3 2 0 0 0 5
-28 0 0 0 0 1 0 1 1 0 0 3
-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 24 19 14 51 26 28 54 68 13 0 297



HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = ldB HUMBER OF ECHOES = 41 
B= 1 dB TO B = 2 dB HUMBER OF ECBOES = 37 
B= 2 dB TO B = 3 dB HUHBER OF ECBOES - 29

TOTAL HUHBER OF RECORDED ECBOES =

HUHBER OF ECBOES USED FOR STATISTICS =

AVERAGE BACKSCATTERQG CROSS SECTIOH =

BACKSCATTERIHG CROSS SECTIOH STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IH dB =

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

HUHBER OF FISH USED = 297
FULL ANGLE OF COME = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .414E+04
DEKSITY IH FISH PER CUBIC METER = .717E-01 
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

Reading file D:\esp_nra\alllll.dat 
Analysing Run I  1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 5178

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROH 1.00 
TO 1.70

TS

1.70
2.40

2.40
3.10

3.10
3.80

3.80
4.50

4.50
5.20

5.20
5.90

5.90
6.60

6.60
7.30

7.30
8.00

sun

-74 0 0 0 0 0 0 0 0 0 0 0

-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0

-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0

-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0

-54 0 0 0 0 0 0 0 0 0 0 0

-52 0 0 0 0 0 0 0 0 0 0 0

890

297

.1327E-03 IH dB = -38.77 

.2142E-03

-41.35

4.28

107



-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 0 0 0 0 0 0 0 0 0 0
-46 0 0 0 0 0 0 2 0 0 0 2
-44 0 0 0 0 0 0 0 0 0 0 0
-42 0 0 0 0 0 0 0 0 0 0 0
-40 0 0 0 0 0 0 0 0 0 0 0
-38 0 0 0 0 0 0 0 0 0 0 0
-36 0 0 0 0 0 0 0 0 0 0 0
-34 0 0 0 0 0 0 0 0 0 0 0
-32 0 0 0 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SOM 0 0 0 0 0 0 2 0 0 0  2

HISTOGRAM OF BEAN PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUMBER OP ECHOES = 0 
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 0 
B= 2 dB TO B = 3 dB HUMBER OF ECHOES = 0

TOTAL HUMBER OF RECORDED ECHOES = 16

HUMBER OF ECHOES USED FOR STATISTICS = 2

AVERAGE BACKSCATTERIHG CROSS SECTION = .2208E-04 IH dB = -46.56

BACKSCATTERING CROSS SECTION STD DEV = .2556E-05

AVERAGE TARGET STREHGTH IH dB = -46.57

TARGET STRENGTH STD DEV IH dB = .50

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 0

HUHBER OF FISH USED = 2
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .402E+04
DENSITY IH FISH PER CUBIC METER = .498E-03
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

Reading file D:\esp_nra\all302.dat 
Analyzing Run / 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUMBER OF PINGS = 2222

DATA FOR FREQUENCY 420.



SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

FROM 1.00 
TO 1.70

TS

1.70
2.40

2.40
3.10

u u ri.ii x o iu d o u

3.10 3.80 4.50 5.20 
3.80 4.50 5.20 5.90

5.90
6.60

6.60
7.30

7.30
8.00

SON

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 1 3 0 6 2 0 2 3 2 19
-46 0 3 4 8 7 13 7 4 6 8 60
-44 0 0 1 4 10 7 9 10 16 10 67
-42 0 0 6 9 24 21 12 12 14 18 116
-40 0 1 9 10 13 20 16 11 15 9 104
-38 0 0 5 4 16 17 16 7 16 11 92
-36 0 0 3 3 8 11 14 1 16 5 61
-34 0 0 2 2 3 7 9 2 10 8 43
-32 0 0 4 4 3 10 9 2 9 4 45
-30 0 0 3 2 0 3 1 1 8 2 20
-28 0 0 2 0 0 0 1 1 9 3 16
-26 0 0 0 0 0 0 0 0 5 1 6
-24 0 0 0 0 0 0 0 0 1 2 3
-22 0 0 0 0 0 0 0 0 1 0 1
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SOM 0 5 42 46 90 111 94 53 129 83 653

HISTOGRAM OF BEAM PATTERN FACTORS > 0 cffi

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

HUMBER OF ECHOES = 91 
NUMBER OF ECHOES = 85 
HUMBER OF ECHOES = 67

TOTAL NUMBER OF RECORDED ECHOES = 

NUMBER OF ECHOES DSED FOR STATISTICS = 

AVERAGE BACKSCATTERING CROSS SECTION = 

BACKSCATTERING CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

1794

653

.2687E-03 IN dB = -35.71 

•5165E-03

-39.12

TARGET STRENGTH STD DEV IN dB = 5.03



/ ECBOES WITH BEAN PATTERN FACTORS > 0 dB= 243

HUMBER OF FISH USED = 653
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .293E+04
DENSITY IN FISH PER CUBIC METER = .223E+00
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

Reading file D:\esp_nra\all304.dat 
Analyzing Run i  1

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUMBER OF PINGS = 2484

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROM 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30
TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

TS SOT

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 0 4 1 3 6 3 1 0 0 18
-46 0 1 1 3 7 6 6 3 0 0 27
-44 0 0 5 8 10 12 11 4 0 0 50
-42 1 1 9 6 17 14 22 2 0 0 72
-40 1 4 3 5 4 9 18 1 0 0 45
-38 1 2 4 7 9 8 13 1 0 0 45
-36 0 3 3 2 5 5 11 0 0 0 29
-34 1 0 2 3 2 6 9 0 0 0 23
-32 0 0 2 9 3 2 5 0 0 0 21
-30 0 0 0 2 1 1 4 0 0 0 8
-28 0 0 0 2 0 1 1 0 0 0 4
-26 0 0 0 3 0 0 0 0 0 0 3
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 1 0 0 0 0 0 0 1
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0. 0 0 0 0 0 0 0 0 0 0



SDH 4 11 33 52 61 70 103 12 0 0 346

HISTOGRAM OF BEAM PATTERS FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUMBER OF ECBOES = 42 
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 33 
B= 2 dB TO B - 3 dB HUMBER OF ECHOES = 25

TOTAL HUMBER OF RECORDED ECBOES =

NUMBER OF ECBOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CROSS SECTIOH =

BACKSCAffERISG CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IH dB =

4 ECBOES WITH BEAM PATTERN FACTORS > 0 dB=

HUMBER OF FISH USED = 346
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .159E+04
DEHSITY IH FISH PER CUBIC METER = .217E+00
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

Reading file D:\esp_nra\all306.dat 
Analyzing Run / 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PIHGS = 2739

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROH 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30
TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

TS SUM

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0

1008

346

.2255E-03 IN dB = -36.47 

.4887E-03

-39.82

4,91

100



-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 1 2 6 2 1 8 12 7 0 0 39
-46 6 4 6 8 14 8 19 10 1 0 76
-44 7 11 16 8 21 22 16 18 1 0 120
-42 3 6 26 16 14 14 23 11 3 0 116
-40 2 10 14 22 22 8 16 19 5 0 118
-38 2 8 15 14 20 19 20 18 3 0 119
-36 2 7 12 16 19 8 12 14 0 0 90
-34 0 1 5 13 20 8 14 18 0 0 79
-32 0 1 5 9 11 14 13 17 1 0 71
-30 0 2 1 6 6 12 12 17 0 0 56
-28 0 1 2 2 4 9 15 17 0 0 50
-26 0 0 0 1 5 3 3 10 0 0 22
-24 0 0 0 0 5 3 1 7 0 0 16
-22 0 0 0 0 1 0 1 0 0 0 2
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 23 53 108 117 163 136 177 183 14 0 974

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B a 3 dB

HUMBER OF ECHOES = 148 
BDMBER OF ECBOES = 115 
NUMBER OF ECHOES = 90

TOTAL HUHBER OF RECORDED ECBOES =

HUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IH dB =

f ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 974
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .239E+04
DENSITY IN FISH PER CUBIC METER = .407E+00 
EQUIVALENT STRATUM LENGTH (%/XOO) = 1.0000

Reading file D:\esp_nra\all308.dat 
Analyzing Run t 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 3044

2516

974

.4175E-03 IN dB = -33.79 

.7348E-03

-38.03

5*95

353

DATA FOR FREQUENCY 420.



SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROH 1.00 
TO 1.70

TS

1.70
2.40

2.40
3.10

u

3.10
3.80

bTXO A.

3.80
4.50

niEAVA

4.50
5.20

its

5.20
5.90

5.90
6.60

6.60
7.30

7.30
8.00

SUN

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 7 2 7 3 3 4 12 9 0 0 47
-46 8 3 2 4 7 10 26 14 1 0 75
-44 8 3 6 4 9 9 22 15 1 0 77
-42 2 3 7 6 8 18 21 18 0 0 83
-40 3 4 9 3 11 15 21 17 1 0 84
-38 2 4 5 5 11 19 20 19 2 0 87
-36 0 0 3 8 16 7 21 16 1 0 72
-34 2 2 . 5 2 7 8 24 14 1 0 65
-32 0 0 4 2 4 11 17 11 0 0 49
-30 0 0 1 0 5 7 19 8 0 0 40
-28 0 0 1 0 1 2 6 7 0 0 17
-26 0 0 1 0 0 3 7 14 0 0 25
-24 0 0 0 0 0 0 1 4 0 0 5
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 32 21 51 37 82 113 217 166 7 0 726

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 108 
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 101 
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 74

TOTAL NUMBER OF RECORDED ECBOES = 1738

NUMBER OF ECBOES USED FOR STATISTICS = 726

AVERAGE BACKSCAmRING CROSS SECTION = .3605E-03 IN dB = -34.43

BACKSCATTERING CROSS SECTION STD DEV = .6356E-03



AVERAGE TARGET STRENGTH IH dB = -38.62

TARGET STRENGTH STD DEV IH dB = 5.92

f ECHOES WITH BEAM PATTERH FACTORS > 0 dB= 283

HUHBER OF FISH USED = 726
FULL ABGLE OF CONE = 6.00
ESTIMATED VOLUHE IH CUBIC METERS = .300E+04 
DENSITY IH FISH PER CUBIC METER = .242E+00 
EQUIVALENT STRATUM LEHGTH (i/100) = 1.0000

Reading file D:\esp_nra\all310.dat 
Analyzing Run / 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUMBER OF PINGS = 3205

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROM 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30
TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

TS sm

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 2 7 2 5 6 5 5 1 0 0 33
-46 1 6 4 4 6 8 13 1 0 0 43
-44 5 7 8 13 12 11 11 0 0 0 67
-42 1 7 9 16 19 16 14 3 0 0 85
-40 2 9 4 14 11 22 15 5 0 0 82
-38 2 8 6 6 5 11 15 1 0 0 54
-36 1 3 3 5 7 8 6 0 0 0 33
-34 0 4 1 5 2 3 3 2 0 0 20
-32 0 5 0 2 3 3 1 0 0 0 14
-30 0 7 0 0 1 0 2 0 0 0 10
-28 0 0 0 0 0 0 1 0 0 0 1
-26 0 0 0 0 0 0 1 0 0 0 1
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0



-20 0 0 0 0 0 0 0 0 0 0 0

-18 0 0 0 0 0 0 0 0 0 0 0

-16 0 0 0 0 0 0 0 0 0 0 0

SUH 14 63 37 70 72 87 87 13 0 0 443

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 <3B TO B = 3 dB

HUMBER OF ECBOES = 64 
HUMBER OF ECBOES = 59 
HUMBER OF ECHOES = 38

TOTAL HUMBER OF RECORDED ECHOES =

HUMBER OF ECBOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CROSS SECTIOH =

BACKSCATTERING CROSS SECTIOH STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IH dB s

f ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

HUMBER OF FISB USED = 443
FULL AHGLE OF CONE = 6.00
ESTIHATED VOLUME IN CUBIC METERS = .222E+04
DEHSITY IN FISH PER CUBIC METER = .199E+00 
EQUIVALENT STRATUM LENGTH (%/100) = 1.0000

Reading file D:\esp_nra\all312.dat 
Analyzing Run / 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 3490

1254

443

.1491E-03 IH dB = -38.27 

.2331E-03

-40.78

4.33

161

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROH 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30
TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

TS SUH

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0

i



"62 0 0 0
-60 0 0 0
-58 0 0 0
-56 0 0 0
-54 0 0 0
-52 0 0 0
-50 0 0 0
-48 2 2 5
-46 6 8 17
-44 6 7 21
-42 8 12 16
-40 2 10 13
-38 6 4 13
-36 0 5 14
-34 0 5 6
-32 3 3 4
-30 0 3 5
-28 0 1 1
-26 0 1 0
-24 0 0 0
-22 0 0 0
-20 0 0 0
-18 0 0 0
-16 0 0 0

SUM 33 61 115

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
5 5 3 16
21 15 10 27
21 21 18 37
23 16 22 61
19 22 23 45
10 25 20 42
14 21 27 42
12 16 14 34
5 8 7 19
0 5 3 7
0 1 2 8
0 3 1 3
0 0 1 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

130 158 151 341

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
9 6 2 55
15 14 6 139
41 19 4 195
42 35 11 246
44 37 14 229
31 17 22 190
29 13 11 176
25 5 8 125
13 4 6 72
14 3 3 43
4 0 4 21
1 0 2 11
1 0 0 2
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

269 153 93 1504

HISTOGRAM OF BEAM PATTERS FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 229 
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 185 
B* 2 dB TO B = 3 dB NUMBER OF ECHOES = 146

TOTAL HUMBER OF RECORDED ECHOES = 3532

HUMBER OF ECHOES USED FOR STATISTICS = 1504

AVERAGE BACKSCATTERING CROSS SECTION = .2206E-03 IN dB = -36.56

BACKSCATTERING CROSS SECTION STD DEV = .3525E-03

AVERAGE TARGET STRENGTH IN dB = -39.50

TARGET STRENGTH STD DEV H  dB = 4.80

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 560

NUMBER OF FISH USED = 1504
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .507E+04
DENSITY IN FISH PER CUBIC METER = .296E+00 
EQUIVALENT STRATUM LENGTH (%/100) = 1.0000

Reading file D:\esp_nra\all314.dat 
Analyzing Run # 1 

DATA ®0UP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 1326



DATA FOB FREQUENCY 420.

SSfOm OF DATA FROM DEPTH 1.0 ¥0 8.0

DEPTH INTERVALS

FROM
TO

TS

1.00
1.70

1.70
2.40

2.40
3.10

3.10
3.80

3.80
4.50

4.50
5.20

5.20
5.90

5.90
6.60

6.60
7.30

7.30
8.00

SUN

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 0 3 2 2 3 0 1 1 0 12
-46 0 0 6 1 2 2 1 0 1 0 13
-44 0 0 4 0 0 3 3 1 1 0 12
-42 0 0 11 0 1 6 5 2 1 0 26
-40 0 0 4 1 0 4 2 0 0 17
-38 0 0 5 0 0 2 9 8 1 0 25
-36 0 0 0 0 0 3 3 6 1 0 13
-34 0 0 0 1 0 2 4 7 1 0 15
-32 0 0 0 0 0 1 4 3 0 0 8
-30 0 0 0 0 0 0 0 0 0 8
-28 0 0 0 0 0 0 3 1 0 0 4
-26 0 0 0 0 0 0 3 0 1 0 4
-24. 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 0 0 33 5 5 26 49 31 8 0 157

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 24 
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 20 
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 20

TOTAL HUMBER OF RECORDED ECHOES = 360

NUMBER OF ECHOES OSED FOR STATISTICS = 157

AVERAGE BACKSCATTERING CROSS SECTION = .3018E-03 IN dB = -35.20



BACXSCATTERING CROSS SECTIOH STD DEV = .4925E-03

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IN dB =

i  ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 64

NUMBER OF FISH USED = 157
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .131E+04
DENSITY IN FISH PER CUBIC METER = .120E+00
EQUIVAL9T STRATUM LENGTH (%/100) = 1.0000

Reading file D:\esp_nra\all314.dat 
Analysing Rim t  2 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = $42

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROM 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30
TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

TS SUM

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 0 3 0 0 0 0 0 0 0 3
-46 0 0 6 2 1 2 1 1 0 0 13
-44 1 0 8 1 2 4 2 1 0 0 19
-42 0 0 10 0 7 2 0 2 1 0 22
-40 1 0 U 1 2 2 1 2 0 0 20OOnI 0 0 6 0 1 0 1 0 0 0 8
-36 0 0 3 0 0 0 1 0 0 0 4
-34 0 0 1 0 0 0 1 0 0 0 2
-32 0 0 0 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 0 0 1 0 0 1

-38.89

5.52



-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 2 0 48 4 13 10 7 7 1 0 92

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

HUMBER OF ECHOES = 11 
HUMBER OF ECHOES = 17 
HUMBER OF ECBOES = 6

TOTAL HUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CROSS SECTION =

BACXSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

i  ECHOES HITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 92
FOIL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .814E+03
DENSITY IN FISH PER CUBIC METER = .113E+00 
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

Reading file D:\esp_nra\all316.dat 
Analyzing Run I 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 2528

213

92

.9763E-04 IN dB = -40.10 

.1476E-03

-41.80

3.43

34

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROM
TO

TS

1.00
1.70

1.70
2.40

2.40
3.10

3.10
3.80

3.80
4.50

4.50
5.20

5.20
5.90

5.90
6.60

6.60
7.30

7.30
8.00

SUH

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0



-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 1 5 2 3 3 7 5 2 0 0 28
-46 6 4 7 8 17 13 9 3 0 0 67
-44 10 5 8 8 9 13 12 7 0 0 72
-42 0 8 5 8 18 13 6 7 0 0 65
-40 4 6 8 8 14 21 19 5 0 0 85
-38 3 2 3 10 20 14 19 9 0 0 80
-36 2 3 7 7 18 37 7 12 0 0 93
-34 0 3 4 3 6 32 12 3 0 0 63
-32 0 1 3 4 6 27 7 3 0 0 51
-30 0 0 0 2 1 18 5 2 0 0 28
-28 0 0 0 1 1 13 1 3 0 0 19
-26 0 0 0 0 0 9 0 0 0 0 9
-24 0 0 0 0 0 1 0 0 0 0 1
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUH 26 37 47 62 113 218 102

1
m 

1 
** 

1 1

0 0 661

HISTOGRAM OP BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B s 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUHBER OF ECBOES = 88 
NUMBER OF ECHOES = 97 
HUHBER OF ECHOES = 69

TOTAL HUMBER OF RECORDED ECHOES =

HUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CROSS SECTIOH =

BACKSCATTERIHG CROSS SECTIOH STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IH dB =

I ECHOES WITH BEAN PATTERN FACTORS > 0 dB=

HUHBER OF FISH USED = 661
FULL AHGLE OF OOHE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .244E+04 
DEHSITY IH FISH PER CUBIC METER = .271E+00 
EQUIVALENT STRATUM LENGTH (%/100> = 1.0000

1556

661

-2921E—03 IH dB = -35.35 

.4475E-03

-38.63

5.34

254

Reading file D:\esp_nra\all318.dat 
Analyzing Run I 1 

DATA (SOUP REPORT FOR TRANSDUCER 1



TOTAL HUMBER OF PIRGS = 2622

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROM 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30
TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

TS SOM

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 2 0 1 3 0 1 0 0 0 7
-46 2 6 4 5 4 3 3 0 0 0 27
-44 2 6 7 7 9 0 1 0 0 0 32
-42 1 11 7 11 9 4 0 0 0 0 43
-40 2 6 7 5 11 2 1 0 0 0 34
-38 1 5 1 6 7 1 0 0 0 0 21
-36 1 9 1 3 4 6 0 0 0 0 24
-34 1 6 1 2 4 1 0 0 0 0 15
-32 0 3 1 0 3 2 0 0 0 0 9
-30 0 2 0 0 1 1 0 0 0 0 4
-28 0 1 0 0 1 1 0 0 0 0 3
-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 10 57 29 40 56 21 6 0 0 0 219

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUMBER OF ECHOES = 33 
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 28
B= 2 dB TO B = 3 dB HUMBER OF ECHOES = 13

TOTAL HUMBER OF RECORDED ECHOES = 495



BOMBER OF ECHOES USED FOR STATISTICS = 219

AVERAGE BACKSCATTERIHG CROSS SECTIOH =

BACKSCATTERIHG CROSS SECTCOH STD DEV =

AVERAGE TARGET STREHGTH IH dB =

TARGET STREBGTH STD DEV IH dB -

| ECHOES WITH BEAM PATFERH FACTORS > 0 dB=

HUMBER OF FISH OSED = 219
FULL AHGLE OF COKE = 6.00
ESTIMATED VOLUME HI CUBIC METERS = .153E404 
DEKSITY IB FISH PER CUBIC METER = .143E+00 
EQUIVALENT STRATUM LEHGTH (1/100) = 1.0000

Reading file D:\espjua\all411.dat 
Analyzing Run # l 

DATA GROUP REPORT FOR TRAHSDUCER 1 
TOTAL HUMBER OF PINGS = 1836

.1708E-03 IH dB = -37.67 

.2464E-03

-40.25

4.47

74

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

m 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30
TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

TS SOH

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 2 2 5 5 0 0 0 0 0 14
-46 1 3 1 6 8 1 0 0 0 0 20
-44 0 4 9 5 12 2 2 2 0 0 36
-42 0 1 4 8 9 8 3 3 0 0 36
-40 0 3 5 12 8 3 4 2 0 0 37
-38 1 1 3 7 12 5 4 1 0 0 34
-36 0 0 1 8 12 3 3 4 0 0 31
-34 0 0 0 2 10 5 1 1 0 0 19



-32 0 0 0 2 6 2 0 3 0 0 13
-30 0 0 0 0 2 2 0 0 0 0 4
-28 0 0 0 0 0 1 0 0 0 0 1
-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 1 0 0 0 0 0 0 1
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUH 2 14 25 56 84 32 17 16 0 0 246

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUHBER OF ECHOES = 36 
B= 1 dB TO B = 2 dB HUHBER OF ECHOES = 27 
B= 2 dB TO B = 3 dB HUHBER OF ECHOES = 11

TOTAL HUMBER OF RECORDED ECHOES =

HUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CROSS SECTIOH =

BACKSCATTERIHG CROSS SECTIOH STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STREHGTH STD DEV IN dB =

\ ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

HUMBER OF FISH USED = 246
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLOHE IN CUBIC METERS = .125E+04
DENSITY IH FISH PER CUBIC METER = .197E+00 
EQUIVALENT STRATUM LENGTH (i/100) = 1.0000

Reading file D:\espjira\all416.dat 
Analyzing Run f 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 2205

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

627

246

.1880E-03 IN dB = -37.26 

.2886E-03

-39.82

4.58

74

FROH 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 
TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00 

TS SUM



-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 0 1 2 0 1 0 0 0 0 4
-46 0 0 0 3 5 2 1 2 0 0 13
-44 1 0 0 8 3 2 1 1 0 0 16
-42 0 0 0 11 9 4 0 3 0 0 27
-40 1 0 0 16 14 5 0 1 0 0 37
-38 1 0 0 12 15 6 0 4 0 0 38
-36 0 0 0 7 10 10 1 1 0 0 29
-34 0 0 0 15 4 9 0 1 0 0 29
-32 0 0 0 8 6 10 0 0 0 32
-30 1 0 0 8 4 3 0 4 0 0 20
-28 0 0 0 4 0 2 1 1 0 0 8
-26 0 0 0 1 0 0 0 0 0 0 1
-24 0 0 0 0 0 0 2 0 0 0 2
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 4 0 1 95 70 54 6 26 0 0 256

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUHBER OF ECHOES = 33 
HUMBER OF ECHOES = 34 
NUMBER OF ECHOES = 24

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERISG CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

I ECHOES KITH BEAM PATTERN FACTORS > 0 dB=

NUHBER OF FISH USED = 256
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .217E+04
DENSITY IN FISH PER CUBIC METER = .118E+00 
EQUIVALENT STRATUM LENGTH (%/100) = 1.0000

716

256

.3644E-03 IN dB = -34.38 

.5002E-03

-37.14

4.99

91



Reading file D:\esp_nra\all417.dat 
Analyzing Run t 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUMBER OF PINGS = 2264

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROM 1.00 
TO 1.70

TS

1.70 2.40 
2.40 3.10

3.10
3.80

3.80
4.50

4.50
5.20

5.20
5.90

5.90
6.60

6.60
7.30

7.30
8.00

SUM

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 • 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 0 4 2 3 5 4 1 0 0 19
-46 2 0 8 1 11 4 4 6 0 0 36
-44 0 2 8 3 13 4 10 6 0 0 46
-42 3 1 14 4 15 7 12 6 0 0 62
-40 0 0 5 6 8 13 11 11 0 0 54
-38 0 1 2 7 6 14 8 21 0 0 59
-36 0 1 2 2 7 12 5 12 0 0 41
-34 0 1 1 5 6 10 5 9 0 0 37
-32 0 1 0 2 6 5 1 3 0 0 18
-30 0 1 1 2 2 1 1 8 0 0 16
-28 0 0 0 2 5 2 0 3 0 0 12
-26 0 0 0 0 4 2 0 0 0 0 6
-24 0 0 0 0 1 0 0 0 0 0 1
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 5 8 45 36 87 79 61 86 0 0 407

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 64
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 35
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 27



TOTAL HUHBER OF RECORDED ECHOES = 960

HUHBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CBOSS SECTIOH =

BACKSCATTERIHG CROSS SECTIOH STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STREHGTH STD DEV IH dB =

t ECBOES WITH BEAM PATTERH FACTORS > 0 dB=

HUHBER OF FISH USED = 407
FULL ABGLE OF COHE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = •223E+04
DEHSITY IH FISB PER CUBIC METER = .182E+00 
EQUIVALENT STRATUM LENGTH (t/100) = 1.0000

Reading file D:\esp_nra\all419.dat 
Analyzing Run / 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUHBER OF PIHGS = 2313

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0 -

DEPTH IHTERVALS

FROH 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30
TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

TS SUM

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 0 1 0 0 0 0 0 0 0 1
-46 0 0 2 0 1 0 0 0 0 0 3
-44 0 0 6 0 2 0 0 0 0 0 8
-42 0 0 6 0 2 0 0 0 0 0 8
-40 0 0 6 0 2 1 0 2 0 0 11

407

.2712E-03 IH dB = -35.67 

.4529E-03

-39.09

5.22

126



-38 0 0 6 0 4 0 0 0 0 0 10
-36 0 0 1 0 2 1 0 0 0 0 4
-34 0 0 0 0 1 3 0 0 0 0 4
-32 0 0 0 0 0 2 0 0 0 0 2
-30 0 0 0 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 2 0 0 0 0 2
-26 0 0 0 0 1 0 0 0 0 0 1
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 0 0 28 0 15 9 0 2 0 0 54

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = I dB HUMBER OF ECHOES = 11 
B= 1 dB TO B = 2 dB HDHBER OF ECHOES = 6 
B= 2 dB TO B = 3 dB HUMBER OF ECHOES - 3

TOTAL HUMBER OF RECORDED ECHOES =

HUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE RACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

HUMBER OF FISH USED = 54
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .208E+04 
DENSITY IN FISH PER CUBIC METER = .260E-01 
EQUIVALENT STRATUM LENGTH (t/100) = 1.000(

Reading file D:\esp_nra\all421.dat 
Analyzing Run / 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUMBER OF PINGS = 3018

DATA FOR FREQUENCY 420.

139

54

.2376E-03 IN dB = *36.24 

.4227E-03

*39.26

4.56

20

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROM LOO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30



TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00
TS SUN

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 0 1 0 1 2 1 1 0 0 6
-46 2 0 2 1 1 4 3 4 0 0 17
-44 1 1 5 3 5 5 10 3 0 0 33
-42 1 1 11 6 9 6 4 3 0 0 41
-40 5 2 10 2 7 3 5 3 0 0 37
-38 1 0 9 4 4 1 7 4 0 0 30
-36 2 1 11 1 3 3 2 0 0 0 23
-34 6 0 8 3 3 1 4 0 0 0 25
-32 2 0 10 1 1 2 1 0 0 17
-30 0 0 5 4 1 0 2 0 0 0 12
-28 0 0 1 1 0 0 0 0 0 0 2
-26 0 0 1 0 0 0 0 0 0 0 1
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 20 5 74 25 35 26 40 19 0 - 0 244

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

HUMBER OF ECHOES = 35 
NUMBER OF ECHOES = 20 
NUMBER OF ECHOES = 22

TOTAL NUMBER OF RECORDED ECHOES =

HUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB *

4 ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 244
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .297E+04

721

244

.2315E-03 IN dB = -36.35 

.3030E-03

-39.03

4.76

77



DENSITY IN FISH PER COBIC HETER = .822E-01 
EQUIVALENT STRATUM LENGTH (%/100) = 1.0000

Reading file D:\esp_nra\all423.dat 
Analyzing Run J l 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUHBER OF PINGS = 2656

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROH 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 
TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00 

TS SUM

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
•66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 0 1 0 3 0 3 1 2 0 10
-46 0 0 3 1 2 1 1 11 5 0 24
-44 0 0 3 3 3 2 4 8 6 0 29
-42 0 0 1 4 7 0 2 10 2 0 26
-40 0 0 1 4 2 0 2 6 3 0 18
-38 0 0 0 1 0 0 0 2 0- 0 3
-36 0 0 1 1 0 0 1 3 0 0 6
-34 0 0 0 1 0 0 0 0 0 0 1
-32 0 0 0 3 0 0 0 0 0 0 3
-30 0 0 0 1 0 0 0 0 0 0 1
-28 0 0 0 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUH 0 0 10 19 17 3 13 41 18 0 121

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB



B= 0 dB TO B = 1 dB HUMBER OF ECHOES = 19 
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 16 
B= 2 dB TO B = 3 dB HUMBER OF ECHOES = 10

TOTAL HUMBER OF RECORDED ECHOES =

HUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACXSCATTERIHG CROSS SECTION *

BACKSCATTERIHG CROSS SECTION STD DEV =

AVERAGE TARGET STREHGTH IH dB =

TARGET STREHGTH STD DEV IH dB =

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

HUMBER OF FISH USED = 121
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IN CUBIC METERS = .262E+04
DENSITY IN FISH PER CUBIC METER = .462E-01 
EQUIVALENT STRATUM LENGTH (%/100) = 1.000<

Reading file D:\esp_nra\all425.dat 
Analyzing Run i 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUHBER OF PINGS = 2657

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROM 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30
TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

TS SUM

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 0 0 1 0 5 1 2 1 0 10
-46 1 0 0 0 1 2 1 10 6 0 21

448

121

.8884E-04 IN dB = -40.51 

.1292E-03

-42.51

3.66

45



-44 0 1 0 3 10
-42 0 3 4 5 3
-40 0 2 2 1 12
-38 1 2 2 1 7
-36 0 1 0 3 4
-34 0 1 0 0 1
-32 0 1 0 0 1
-30 0 0 0 0 0
-28 0 0 0 0 0
-26 0 0 0 0 0
-24 0 0 0 0 0
-22 0 0 0 0 0
-20 0 0 0 0 0
-18 0 0 0 0 0
“16 0 0 0 0 0

SUH 2 U  8 14 39

3 2 6 2 0 27
3 3 5 7 0 33
1 4 4 6 0 32
1 5 3 0 0 22
1 2 4 1 0 16
2 0 1 0 0 5
3 1 1 0 0 7
0 2 0 0 0 2
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

21 21 36 23 0 175

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUMBER OF ECHOES = 23 
B= 1 dB TO B = 2 dB HUHBER OF ECHOES = 17 
B= 2 dB TO B = 3 dB HUHBER OF ECHOES = 16

TOTAL HUHBER OF RECORDED ECHOES = 612

HUMBER OF ECHOES USED FOR STATISTICS = 175

AVERAGE BACKSCATTERIHG CROSS SECTIOH = .1304E-03 IN dB = -38.85

BACKSCATTERIHG CROSS SECTIOH STD DEV = .1569E-03

AVERAGE TARGET STREHGTH IN dB = -40.90

TARGET STREHGTH STD DEV IH dB = 4.09

f ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 56

HUHBER OF FISH USED = 175
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .262E+04
DENSITY IH FISH PER CUBIC HETER = .668E-01 
EQUIVALEHT STRATUM LENGTH (1/100) = 1.0000

Reading file D:\esp_nra\all427.dat 
Analyzing Run i  1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUHBER OF PINGS = 3015

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0



DEPTH INTERVALS

FROM 1.00 
TO 1.70

TS

1.70
2.40

2.40
3.10

3.10
3.80

3.80
4.50

4.50
5.20

5.20
5.90

5.90
6.60

6.60
7.30

7.30
8.00

SOT

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 1 2 1 0 7 6 3 10 2 0 32
-46 1 1 3 3 5 7 9 14 6 0 49
-44 0 2 0 2 12 11 11 27 13 0 78
-42 1 3 1 7 16 11 13 26 13 0 91
-40 1 1 0 7 11 13 12 15 13 0 73
-38 0 2 0 5 15 19 8 15 14 0 78
-36 0 3 0 1 12 8 9 15 2 0 50
-34 0 3 0 1 5 7 7 2 7 0 32
-32 0 0 0 0 3 3 4 0 4 0 14
-30 0 0 0 2 4 1 2 1 3 0 13
-28 0 2 0 0 1 0 0 2 1 0 6
-26 0 0 0 0 2 0 1 1 0 0 4
-24 0 0 0 0 1 0 0 0 1 0 2
“22 0 1 0 0 0 0 0 0 0 0 1
-20 0 1 0 0 0 0 0 0 0 0 1
-18 0 2 0 0 0 0 0 0 0 0 2
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 4 23 5 28 94 86 79 128 79 0 526

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 85
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 66
B= 2 dB TO B = 3 dB HUMBER OF ECHOES = 46

TOTAL HUMBER OF RECORDED ECHOES = 

HUMBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERIHG CROSS SECTION = 

BACKSCATTERIHG CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

1500

526

.2877E-03 IN dB = -35.41 

.1137E-02

-40.00

5.04

I ECHOES WITH BEAM PATTERH FACTORS > 0 dB= 197



HUMBER OF FISH USED = 526
FULL ANGLE OF CODE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .297E+04
DEfiSITY HI FISH PER CUBIC METER = .177E+00
EQUIVALENT STRATUM LERGTH (1/100) = 1.0000

Reading file D:\esp_nra\all429.dat 
Analyzing Run # 1

DATA GROUP REPORT FOR TRAHSDUCER 1 
TOTAL HUMBER OF PDiGS = 2957

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH IBTERVALS

FROM 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30
TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

TS SOT

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
“66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 1 0 1 3 3 2 4 0 0 14
-46 0 3 1 4 5 7 .5 5 2 0 32
-44 1 3 1 8 10 9 8 6 2 0 48
-42 2 7 1 6 8 7 15 11 0 0 57
-40 0 6 1 8 3 6 9 5 4 0 42
-38 6 7 4 5 8 6 6 8 2 0 52
-36 1 7 1 3 3 2 2 5 4 0 28
-34 1 2 5 1 3 7 3 1 6 0 29
-32 0 3 1 3 1 0 0 0 4 0 12
-30 0 2 4 2 0 1 1 1 3 0 14
-28 0 0 1 1 0 1 0 0 1 0 4
-26 0 0 0 0 0 0 0 0 1 0 1
-24 0 0 0 0 0 1 0 0 0 0 1
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
*16 0 0 0 0 0 0 0 0 0 0 0

SUM 11 41 20 42 44 50 51 46 29 0 334



HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 51
B= 1 dB TO B = 2 dB HDHBER OF ECHOES = 38
B= 2 dB TO B = 3 dB HUMBER OF ECHOES = 28

TOTAL HUMBER OF RECORDED ECHOES = 969

HDHBER OF ECHOES USED FOR STATISTICS = 334

AVERAGE BACKSCATTERIHG CROSS SECTIOH = .2133E-03 H  (JB = -36.71

BACKSCATTERIHG CROSS SECTION STD DEV = .3511E-03

AVERAGE TARGET STRENGTH IN dB = -39.63

TARGET STREHGTH STD DEV IH dB = 4.78

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 117

HUMBER OF FISH DSED = 334
FULL AHGLE OF CONE = 6.00
ESTIMATED VOLDME IH CUBIC METERS = .289E+04
DEHSITY IN FISH PER CUBIC METER = .U5E+00 
EQUIVALENT STRATUM LENGTH (i/100) = 1.0000

Reading file D:\esp_nra\alll02.dat 
Analyzing Run / 1



I ECHOES HTH BEAM PATTERS FACTORS > 0 dB= 0

NUMBER OF FISH DSED = 2
FULL ANGLE OF OKIE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .410E+04
DENSITY IN FISH PER CUBIC METER = .488E-03
EQUIVALENT STRAIUH LENGTH (1/100) = 1.0000

************** TS Version 2.00 ************** 

Dual Beaa Data Reduction Prograi 
For ESP 281 VI.Ox & V2.0* data files 

************************************************

(c) Copyright BioSonics, Inc. 1 April, 1991 
for BioSonics Scientific Hydroacoustic Applications 
Serial Himber 5205-V2.00-91-000

Reading file D;/esp_nra/a!1321.dat

Analyzing Run i
FILE NUMBER 
FILE NUMBER 
FILE NUMBER 
FILE NUMBER 
FILE NUMBER 
FILE NUMBER 
FILE NUMBER

D:/esp_nra/all321.dat 
D:\esp_nra\all323.dat 
D:\esp_nra\all325.dat 
D:\esp_nra\all402.dat 
D:\esp_nra\all404.dat 

D: \esp_nra\all406. dat 
D:\esp_nra\all408.dat

/6|-8K« aio*

Pl\-Sc

ai-Sro

27*02

DATA GROUP REPORT FOR TRANSDUCER 1

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
f 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 24 18 15 7 1 1 0  0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TOB = 1 dB HUMBER OF ECHOES = 10

B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 12

B= 2 dB TO B = 3 dB HUMBER OF ECHOES = 10

TOTAL NUMBER OF RECORDED ECHOES = 434

NUMBER OF ECSOES USED FOR STATISTICS = 68

AVERAGE BACKSCATTERIHG CROSS SECTION = .7797E-04 IN dB = -41.08



BACKSCATTERING CROSS SECTION STD DEV = .6133E-04

AVERAGE TARGET STRENGTH IN dB = -41.91

TARGET STRENGTH STD DEV IN dB = 2.52

t ECHOES WITH BEAK PATTERN PACTOSS > 0 dB= 32

68

6.00 
.141E+04 
.483E-01

1.0000

Reading file D:\esp_nra\all323.dat 
Analyzing Run # 1 

DATA GROUP REPORT FOR TRANSDUCER 1

NUMBER OF FISH USED =
FULL ANGLE OF CONE =
ESTIMATED VOLUME IN CUBIC METERS = 
DENSITY IN FISH PER CUBIC METER = 
EQUIVALENT STRATUM LENGTH (1/100) =

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 *30 -28 -26 -24 -22 -20 -18 -16 

I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6  31 41 32 28 1 5 5 4 0 1 1 1 0 0 0 0

t

HISTOGRAH OF BEAM PATTERN FACTORS > 0 dB

0 dB TO B = 1 dB NUMBER OF ECHOES = 30
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 20
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 12

TOTAL NUHBER OF RECORDED ECHOES = 583

NUHBER OF ECHOES USED FOR STATISTICS = 165

AVERAGE BACXSCATTERING CROSS SECTION = .1711E-03 IN dB = -37.67

BACKSCATTERING CROSS SECTION STD DEV = .3880E-03

AVERAGE TARGET STRENGTH IN dB = -40.11

TARGET STRENGTH STD DEV IN dB - 3.72

f ECHOES WITH BEAM PATTERN FACTORS > 0 d&= 62

NUHBER OF FISH USED = 165
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .171E+04
DENSITY IN FISH PER CUBIC METER = .962E-01



Reading file D:\espjira\all325.dat 
Analyzing Run i 1 

DATA GROUP REPORT FOR TRANSDUCER 1

EQUIVALENT STRATUM LENGTH (*/100) = 1.0000

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

TARGET STREHGTH DISTRIBUTION FOR STRATUM 1 
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 / 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2  10
t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECBOES = 14
B= 1 dB TO B - 2 dB NUMBER OF ECHOES = 9
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 4

TOTAL NUMBER OF RECORDED ECHOES = 254

NUMBER OF ECHOES USED FOR STATISTICS = 55

AVERAGE BACKSCATTERING CROSS SECTION = .1912E-03 IN dB =

BACKSCATTERING CROSS SECTION STD DEV = .2084E-03 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

I ECHOES WITH BEAM PATTERN FACTORS > 0 d&= 27

NUMBER OF FISH USED = 55
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .108E+04
DENSITY IH FISH PER CUBIC HETER = .508E-01
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

Reading file D:\esp_nra\all402.dat 
Analyzing Run J 1 

DATA GROUP REPORT FOR TRANSDUCER 1

-42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
14 8 4 4 8 3 2 0 0 0 0 0 0 0

-37.19

-39.34

4.24

DATA FOR FREQUENCY 420.



SDHKARY OF DATA FROH DEPTB 1.0 TO 8.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 6 9 9 2 4 2 0 0 0 0 0 0 0 0 0

t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NOHBER OF ECHOES = 8 
NUMBER OF ECHOES = 3 
NUMBER OF ECHOES = 2

TOTAL NUMBER OF RECORDED ECHOES = 144

HUMBER OF ECHOES USED FOR STATISTICS - 36

AVERAGE BACKSCATTERING CROSS SECTION = .1127E-03 IH dB = -39.48

BACKSCATTERIHG CROSS SECTION STD DEV = .1010E-03

AVERAGE TARGET STRENGTH IH dB = -40.81

TARGET STRENGTH STD DEV IH dB = 3.34

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 13

HUMBER OF FISH USED = 36
FULL AHGLE OF CONE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .707E+03
DENSITY IH FISH PER CUBIC METER = .509E-01 
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

Reading file D:\esp_nra\all404.dat 
Analyzing Run / 1 

DATA GROUP REPORT FOR TRANSDUCER 1

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 8  11 8 7 3 0 0 0 0 0 0 0 0 0 0

I

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

&= 0 dB TO B = 1 dB HUMBER OF ECHOES = 11



B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 5 
B= 2 dB TO B = 3 dB HUMBER OF ECHOES = 4

TOTAL HUMBER OF RECORDED ECHOES = 231

HUMBER OF ECHOES USED FOR STATISTICS = 40

AVERAGE BACKSCATTERING CROSS SECTION = .9362E-04 IH dB - *40.29

BACKSCATTERIHG CROSS SECTIOH STD DEV = .6200E-04

AVERAGE TARGET STREHGTH IN dB = -41.13

TARGET STREHGTH STD DEV IH dB = 2.72

t ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 20

40
6.00 

.102E+04 

.390E-01
1.0000

Reading file D:\esp_nra\all406.dat 
Analytiog Run # 1 

DATA GROUP REPORT FOR TRANSDUCER 1

HUMBER OF FISH USED =
FULL AHGLE OF COTE =
ESTIMATED VOLUME IH CUBIC METERS = 
DENSITY IN FISH PER CUBIC METER = 
EQUIVALENT STRATUM LENGTH (tylOO) =

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

TARGET STREHGTH DISTRIBUTION FOR STRATUM 1
TS -74 “72 -70 -68 -66 -64 -62 -60 -58 -56 *54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 *26 -24 -22 -20 -18 -16 

I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 5 1 1 0 0 0 0 0 0 0 0 0 0

t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B* 0 dB TO B = 1 dB HUMBER OF ECHOES = 2
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 1

2 dB TO B = 3 dB HUMBER OF ECHOES = 0

TOTAL HUMBER OF RECORDED ECHOES = 47

HUMBER OF ECHOES USED FOR STATISTICS = 11

AVERAGE RACKSCATTERING CROSS SECTION = .9268E-04 IH dB = -40.33

BACXSCATTERIBG CROSS SECTION STD DEV = .512 4 £-04

AVERAGE TARGET STRENGTH IN dB = -40.96



TARGET STRENGTH STD DEV II dB = 2.52

t ECBOES WITH BEAM PATTERN FACTORS > 0 dB= 3

HUHBER OF FISH USED = 11
FULL ANGLE OF COSE = 6.00
ESTIMATED VOLUHE IH CUBIC METERS = .941E+03
DEHSITY IH FISH PER CUBIC HETER = .117E-01 
EQUIVALENT STRATUM LEHGTH (i/100) = 1.0000

Reading file D:\espjira\all408.dat 
Analysing Run t l 

DATA GROUP REPORT FOR TRAHSDOCER 1

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

TARGET STREHGTH DISTRIBUTION FOR STRATUH 1
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3  10 11 12 4 5 6 1 1 0 1 0 0 0 0 0

t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B5 0 dB TO B = 1 dB HUMBER OF ECHOES = 12
B= < 1 dB TOB = 2 dB HUHBER OF ECHOES = 8
B= 2 dB TO B = 3 dB NUMBER OF ECBOES = 5

TOTAL NUMBER OF RECORDED ECHOES = 240

HUHBER OF ECBOES USED FOR STATISTICS = 54

AVERAGE BACKSCATTERING CROSS SECTION = .2033E-03 IN dB = -36.92

BARSCAffERING CROSS SECTION STD DEV = .3791E-03

AVERAGE TARGET STRENGTH IN dB = -39.73

TARGET STRENGTH STD DEV IH dB = 4.34

1 ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 25

HUHBER OF FISH USED = 54
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IH CUBIC METERS = .116E+04
DEHSITY IH FISH PER CUBIC HETER = .466E-01 
EQUIVALENT STRATUM LEHGTH (1/100) = 1.0000



************** ts Version 2.00 **************

Dual Beaa Data Reduction Progra*
For ESP 281 VI.Ox & V2.0x data files 

************************************************

(c) Copyright BioSonics, Inc. 1 April, 1991 
for BioSonics Scientific Hydroacoustic Applications 
Serial Haber 5205-V2.00-91-000

Reading file D:\esp_nra\alll04.dat 
Analyzing Run i 1
PILE SOMBER 
FILE HUMBER 
FILE HUMBER 
FILE HUMBER 
FILE HUMBER 
FILE HUMBER

1 = 
2 =
3 =
4 =
5 =
6 =

D:\espjira\alll04.dat 
D:\esp_nra\alll06.dat 
D:\esp_nra\alll07.dat 
D: \esp_nra\alll09.dat 
D: \esp_nra\allll3.dat 
D:\espjira\allll5.dat

h-oo

21 *43 
a 1

CC

- D V 2 X
OX-SO

DATA GROUP REPORT FOR TRAHSDUCER 1 
TOTAL HUMBER OF PINOS = 4577

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROH 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30
TO 1.70 2.40 3.10 3.80 4.50 5.20 5,90 6.60 7.30 8.00

TS
____________ _____ __________ __________ __________ _____

SOH

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 0 0 0 0 0 1 2 0 0 3
-46 0 0 0 0 0 0 0 1 0 0 1
-44 0 0 0 0 0 0 0 0 0 0 0
-42 0 0 0 0 0 0 0 0 0 0 0
-40 0 0 0 0 0 0 0 0 0 0 0
-38 0 0 0 0 0 0 0 0 0 0 0
-36 0 0 0 0 0 0 0 0 0 0 0



-34 0 0 0 0 0 0 0 0 0 0 0

-32 0 0 0 0 0 0 0 0 0 0 0

-30 0 0 0 0 0 0 0 0 0 0 0

-28 0 0 0 0 0 0 0 0 0 0 0

-26 0 0 0 0 0 0 0 0 0 0 0

-24 0 0 0 0 0 0 0 0 0 0 0

-22 0 0 0 0 0 0 0 0 0 0 0

-20 0 0 0 0 0 0 0 0 0 0 0

-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 0 0 0 0 0 0 1 3 0 0 4

HISTOGRAM OP BEAM PATTERS FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUMBER OF ECHOES = 0 
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 0 
B= 2 dB TO B = 3 dB HUMBER OF ECHOES = 4

TOTAL NUMBER OF RECORDED ECHOES =

HUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTIOH =

BACKSCATTERING CROSS SECTIOH STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IN dB =

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 4
FULL ANGLE OF COHE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .424E+04
DENSITY IH FISH PER CUBIC METER = .944E-03
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

Reading file D:\esp_nra\alll06.dat 
Analyzing Run I 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUMBER OF PINGS = 3220

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

178

4

.1917E-04 IN dB = -47.17 

.9972E-06

-47.18

.22

4

FROM 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 
TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00 

TS SUM



-74 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0
-48 0 0 0 0 0 0 0 1 0 0
-46 0 0 0 0 0 0 0 0 0 0
-44 0 0 0 0 0 0 0 2 0 0
-42 0 0 0 0 0 0 0 0 0 0
-40 0 0 0 0 0 0 0 0 0 0
-38 0 0 0 0 0 0 0 0 0 0
-36 0 0 0 0 0 0 0 0 0 0
-34 0 0 0 0 0 0 0 0 0 0
-32 0 0 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0

SUH 0 0 0 0 0 0 0 3 0 0

HISTOGRAM OF BEAN PATTERS FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUHBER OF ECHOES = 0 
B= 1 dB TO B = 2 dB HUHBER OF ECHOES = 1 
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 1

TOTAL HUHBER OF RECORDED ECHOES = 340

HUHBER OF ECHOES USED FOR STATISTICS = 3

AVERAGE BACKSCATTERING CROSS SECTIOH = .3409E-04 IH dB = -44.67

BACKSCATTERIHG CROSS SECTIOH STD DEV = .1356E-04

AVERAGE TARGET STREHGTH IH dB = -44.95

TARGET STREHGTH STD DEV IH dB = 1.97

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 2

NUMBER OF FISH USED = 3
FULL AHGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .313EKI4
DEHSITY IH FISH PER CUBIC METER = .958E-03
EQUIVALENT STRATUM LENGTH (i/100) = 1.0000

0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0

3



Reading file D:\esp_nra\alll07.dat 
Analyzing Run i 1 

Reading file D:\esp_nra\alll07.dat 
Analyzing Run / 2 

DATA GROUP REPORT FOR TRAHSDOCER 1 
TOTAL BOMBER OF PIHGS = 1659

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

DEPTH IRTERVALS

FROH 1.00 
TO 1.70

TS

1.70
2.40

2.40
3.10

3.10
3.80

3.80
4.50

4.50
5.20

5.20
5.90

5.90
6.60

6.60
7.30

7.30
8.00

SO)

•74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0
-48 0 0 0 0 0 0 1 1 0 0 2
-46 0 0 0 0 0 0 0 1 0 0 1
-44 1 1 0 0 0 0 0 1 0 0 3
-42 0 0 0 0 0 0 0 0 0 0 0
-40 0 0 0 0 0 0 0 0 0 0 0
-38 0 0 0 0 0 0 0 0 0 0 0
-36 0 0 0 0 0 0 0 0 0 0 0
-34 0 0 0 0 0 0 0 0 0 0 0
-32 0 0 0 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SOH 1 1 0 0 0 0 1 3 0 0 6

HISTOGRAM OF BEAM PATTERH FACTORS > 0 dB



B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 0 
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 0 
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 6

TOTAL HUMBER OF REOORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCAmRDfG CROSS SECTION =

BACKSCAWERING CBOSS SBCTIOT STD dev =

AVERAGE TARGET STREHGTH IN dB -

TARGET STREHGTH STD DEV IN dB =

I ECHOES WITH BEAK PATTERN FACTORS > 0 dB=

HUMBER OF FISB USED = 6
FULL ANGLE OF COTE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .102E+04
DENSITY IH FISH PER CUBIC METER = .587E-02 
EQUIVALENT STRATUM LENGTH (1/100) = 1.000<

Reading file D:\espjira\alll09.dat 
Analyzing Run / 1 

Reading file D:\espjira\allll3.dat 
Analyzing Run / 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUHBER OF PINGS = 5646

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROM 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30

TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00
TS SDH

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0
-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 0 0 0 0 0

145

6

.2791E-04 IN dB = -45.54 

.8604E-05

-45.74

1.50

6



-48 0 0 0 0 0 0 0 0 0 0 0
-46 0 0 0 0 0 0 0 0 0 0 0
-44 0 0 0 0 0 0 0 0 0 0 0
-42 0 0 0 0 0 0 0 1 0 0 1
-40 0 0 0 0 0 0 0 0 0 0 0
-38 0 0 0 0 0 0 0 0 0 0 0
-36 0 0 0 0 0 0 0 0 0 0 0
-34 0 0 0 0 0 0 0 0 0 0 0
-32 0 0 0 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 0 0 0 0 0 0 0 1 0 0  1

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUHBER OF ECHOES = 0 
B= 1 dB TO B = 2 dB HUHBER OF ECHOES = 0 
B= 2 dB TO B = 3 dB HUMBER OF ECHOES = 0

TOTAL HUMBER OF RECORDED ECHOES = 68

HUHBER OF ECHOES USED FOR STATISTICS = 1

AVERAGE BACKSCATTERIHG CROSS SECTION = 

BACKSCATTERIHG CROSS SECTIOH STD DEV = 

AVERAGE TARGET STRQiGTH IN dB =

TARGET STREHGTH STD DEV IN dB = 

t ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

•5343E-04 IH dB = -42.72

.OOOOE+OO

-42.72

.00

0

HUHBER OF FISH USED =
FULL ANGLE OF CONE =
ESTIMATED VOLUME IN CUBIC METERS 
DENSITY IN FISH PER CUBIC METER 
EQUIVALENT STRATUM LENGTH (1/100)

Reading file D:\esp_nra\allll5.dat 
Analyzing Run I 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUHBER OF PINGS = 4547

1
6.00 

= .382E+04 
= * 261E-03 

1.0000

DATA FOR FREQUENCY 420.



SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

DEPTH INTERVALS

FROH 1.00 
TO 1.70

TS

1.70
2.40

2.40
3.10

u

3.10
3.80

brio i

3.80
4.50

D I O A V A

4.50
5.20

LmJ

5.20
5.90

5.90
6.60

6.60
7.30

7.30
8.00

SUH

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
- 6 8 0 0 0 0 0 0 0 0 0 0 0
- 6 6 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0

-60 0 0 0 0 0 0 0 0 0 0 0

-58 0 0 0 0 0 0 0 0 0 0 0
-56 0 0 0 0 0 0 0 0 0 0 0

-54 0 0 0 0 0 0 0 0 0 0 0
-52 0 0 0 0 0 0 0 0 0 0 0

-50 0 0 0 0 0 0 0 0 0 0 0

-48 0 0 0 0 0 0 0 0 0 0 0

-46 0 0 0 0 0 0 0 0 0 0 0

-44 0 0 0 0 0 0 0 0 0 0 0

-42 0 0 0 0 0 0 0 1 0 0 1
-40 0 0 0 0 0 0 0 0 0 0 0

-38 0 0 0 0 0 0 0 1 0 0 1
-36 0 0 0 0 0 0 0 0 0 0 0

-34 0 0 0 0 0 0 0 0 0 0 0

-32 0 0 0 0 0 0 0 0 0 0 0

-30 0 0 0 0 0 0 0 0 0 0 0

-28 0 0 0 0 0 0 0 0 0 0 0

-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0

-22 0 0 0 0 0 0 0 0 0 0 0

- 2 0 0 0 0 0 0 0 0 0 0 0 0

-18 0 0 0 0 0 0 0 0 0 0 0

-16 0 0 0 0 0 0 0 0 0 0 0

SUH 0 0 0 0 0 0 0 2 0 0  2

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

HUMBER OF ECHOES = 0 
HUHBER OF ECHOES = 0 
HUMBER OF ECHOES = 0

TOTAL HUMBER OF RECORDED ECHOES = 

HUMBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERIHG CROSS SECTION = 

BACKSCATTERING CROSS SBCTIOH STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

23

2

.1289E-03 IN dB = -38.90 

.8979E-04

-39.50

TARGET STRENGTH STD DEV IN dB = 3.31







5. FIXED LOCATION STUDIES IN THE RIVERS THAMES AND 
WEY

This chapter contains summary tables and post-processing printouts for all the fixed 
location studies 1991 and 1992. In all cases where acoustic sizes were converted to 
equivalent standard lengths, regression 12 in Table 3.2 (R&D Note 196) was used.
Record 5.1 River Wey, Old Woking, 3rd-6th June 1991
Table 5.1 (2 pages) gives the number of accepted fish, the sampled volumes and fish 
densities per 100m3 at four ranges from the transducer for two experimental situations:
(1) before and after removal of fish by electrofishing within stop-netted areas at two sites, 
below and above the Woking Sewage outfall and (2) the acoustic monitoring of day and 
night fish densities in the site above the sewage outfall before fish removal by 
electrofishing. Note the level of replication. This provides the numerical data illustrated 
in Figures 5.2c and 5.6 and the data for the River Wey in table 5.1.
Table 5.2 (2 pages). Size frequency distributions of fish above and below the Woking 
sewage outfall, given in acoustic sizes and standard lengths of electroshocked fish. This is 
the basic data for Figures 5.3a and b.
Printouts of results from ESPTS processing of the 13 River Wey files listed in Table 5.1 
Record 5.2 Summarised data for the River Thames
Table 5.3 lists the dates, geographical situation, number of sites worked, the number of 
quantitative seining undertaken and whether day and/or night acoustics-were conducted 
during the fixed location studies of the River Thames, largely the upper Thames near 
Clifton Hampden, during 1991 and 1992.. These studies provided die basic data listed in 
Table 5.1 and illustrated in Figure 5.6 of the R&D Note 196.
Table 5.4 lists the frequency composition of fish species caught by quantitative seine 
netting, largely in the upper River Thames near Clifton Hampden, during 1991 and 1992.
Record 5.3 River Thames Didcot Power Station July 1991
Table 5.5 Numbers of accepted fish, sampled volumes and fish densities per 100 m3 at 
four sonar ranges and at two sites in the River Thames near the intake and outlet of the 
Didcot Power Station. Note the level of replication. This table contributes data to Table
5.1 and Figure 5.6 in the R&D Note 196.
Table 5.6 lists the numbers and size frequency distributions of both captured and 
acoustically surveyed fish near the outlet of the Didcot Power Station, given as target 
strengths and measured lengths. This is the data for Figure 5.3c of the R&D Note 196.
Printouts of results from ESPTS processing of 4 River Thames Didcot files, incorporating 
about 10 runs.
Record 5.4 River Thames Clifton Hampden July 1991



Table 5.7 Numbers of accepted fish, sampled volumes and fish densities per 100 m3 at 
four sonar ranges at a shallow and deep site in the River Thames near Clifton hampden on 
July 22nd 1991. Two replicates at each site. This table contributes to the data in Table
5.1 and Figure 5.6 in the R&D Note 196.
Table 5.8 (3 pages) lists the numbers and size frequency distributions of both captured and 
acoustically surveyed fish from a shallow and a deep site in the River Thames near Clifton 
Hampden on July 22nd 1991. This is the data for Figure 5.3d of the R&D Note 196.
Printouts of results from ESPTS processing of two River Thames Clifton Hampden July 
22nd 1991 files, with several runs.
Record 5.5 River Thames Clifton Hampden August 1991
Table 5.9 Numbers of accepted fish, sampled volumes and fish densities per 100m3 at 
four sonar ranges at four sites in the River Thames near Clifton Hampden during August 
lst/2nd 1991. The first three sites were sampled during the day, with replication, and the 
fourth relatively shallow site was sampled at night. Data from all four sites contribute to 
Table 5.1 and Figure 5.6 in the R&D Note 196.
Table 5.10 (2 pages) lists the numbers and size frequency distributions of sites 3 and 4 in 
the River Thames near Clifton Hampden on August lst/2nd 1991. This is the data for 
Figure 5.4a,b of the R&D Note 196.
Printouts of results from ESPTS processing of six River Thames Clifton Hampden August 
lst/2nd 1991 files, with several runs.
Record 5.6 River Thames Ham Island August 1991
Table 5.11 Numbers of accepted fish, sampled volumes and fish densities per 100m3 at 
Ham Island, where the River Thames is wider and deeper than in its upper course. 
Densities were recorded for five ranges from the transducer but the fish from the 10-15m 
range were excluded from the overall density calculations. This data contributed to Table
5.1 and Figure 5.6 in the R&D Note 196.
Table 5.12 gives the acoustic size and length frequency distributions of fish caught during 
the 3rd seine netting which, unlike the two earlier inshore seining, attempted a "whole 
river" seining in order to get a record of the size composition of the larger "distant" fish. 
This table compares the acoustic size composition of fish from the 10-15m range of the 
sonar run accompanying seining number 2 with the measured length composition of the 
seining number 3. This data contributed to Figure 5.4c of the R&D Note 196.
Printouts of results from ESPTS processing of one Ham Island file with 3 runs.
Record 5.7 River Thames Didcot September 1991
Table 5.13 Numbers of accepted fish, sampled volumes and fish densities per 100m3 in 
the Didcot region of the River Thames during an acoustic survey of three sites on 
September 7th 1991. At these three sites between September 4th-6th, mark-recapture



censuses were conducted in areas enclosed by net. These results contribute to Table 5.1 
and Figure 5.6 of the R&D Note 196.
Table 5.14 (3 pages) gives the acoustic size and measured fish length frequency 
distribution for the three sites subject to acoustic survey and mark-recapture census and 
provides the basic data for Figure 5.5a,b and c in the R&D Note 196.
Table 5.15 Petersen estimate of fish density at site 1.
Table 5.16 Schnabel estimate of fish density at site 2.
Table 5.17 Schnabel estimate of fish density at site 3
Printouts of results from ESPTS processing of three files with several runs from River 
Thames Didcot on September 7th 1991.
Record 5.8 River Thames Chertsey Meads June 1992
The data contributing to Figure 5.7 of the R&D Note 196 on the vertical distribution of 
fish targets over 24 hours in the River Thames at Chertsey Meads on June 22nd/23rd 
1992 exists wholly as printouts of results of ESPTS processing of 28 files some with 
several runs. The files are labelled as CHE1 to CHE11 which refers to time periods 
within the 24 hours and CHEls, CHElm and CHEld refers to surface, middle and deep 
depths in the water column of the transducer beam.
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Sampled volumes, numbers of accepted fish and densities in different sonar runs
and In different ranges from transducer, R. Wey, Old Woking, June 1991
The numbers not accepted for final calculation of density in italics ( ft one. i w O

Numbers of accepted fish targets

Bel ow Sew.Outflow,Bef.removing Above Sew.outflow; belfore fiah removing
Range/run W30#03a W30#04a W30#05a W30#06a W30#09b W30#10a W30#11a W30#12a W30#13a
2-3. 93 45 2 4 3 3 5 9 3
3-4. 78 20 6 3 6 1 4 9 12
4-5. 79 26 42 6 3 5 16 16 9
5-6. 37 70 51 2 6 47 45 9 7

Sampled vo ume (m'3)
2-3. 492 395 222 159 228 66.3 195 209 278
3-4. 1060 851 485 340 490 143 420 451 599
4-5. 1860 1490 847 593 855 250 735 788 1050
5-6. 2880 2310 1310 914 1320 388 1140 1220 1620

Fish density (inds/100 nrT3}
2-3. 18.90 11.39 0.90 2.52 1.32 4.52 2.56 4.31 1.08
3-4. 7.36 2.35 1.24 0.88 1.22 0.70 0.95 2.00 2.00
4-5. 4.25 1.74 4.96 1.01 0.35 2.00 2.18 2.03 0.86
5-6. 1.28 3.03 3.89 0.22 0.45 12.11 3.95 0.74 0.43

Total fish 549.00 233.00
Total volume 14202.00 14451.30
Average density 3.87 1.61

Page 1



WEYDEN.XLS

t a W  IT-1 COlAHuUecf

Below after removimg Above outflow, before fishing, NIGHT
Range/run W33#02a W31#09 W31#12a W32*01a
2-3. 8 79 76 39
3-4. 5 132 80 24
4-5. 5 117 32 11
5-6. 2 71 32 13

2-3. 375 549 214 88
3-4. 807 1180 461 190
4-5. 1410 2070 806 332
5-6. 2190 3210 1250 515

2-3. i.1 3 14.39 35.51 44.32
3-4. Gu62 11.19 17.35 12.63
4-5. 0.35 5.65 3.97 3.31
5-6. 0.09 2.21 2.56 2.52

Total fish 20.00 706.00
Total volume 4782.00 10865.00
Average density 0.42 6.50

Page 2
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WEYSIZE.XLS

-50 74 9.98 8.64
-48 83.4 12.53 8.64
-46 93.9 12.06 10.00
*44 106 11.83 10.45
-42 119 8.82 7.73
-40 134 6.73 6.36
-38 151 6.50 4.55
-36 170 5.10 3.18
-34 191 2.55 0.91
-32 215 0.93 1.36
-30 242 0.23 0.45
-28 273 0.00 0.00
-26 307 0.00 0.00
-24 346 0.00 0.00

45 9.72 6.96
53 10.42 3.48
63 3.47 3.48
73 9.72 15.65
83 18.06 7.83
93 8.33 3.48

103 6.94 5.22
113 9.72 4.35
123 8.33 4.35
133 3.47 6.96
143 5.56 7.83
153 1.39 5.22
163 0.69 4.35
173 0.69 4.35
183 1-39 1.74
193 0.00 5.22
203 0.00 5.22
213 0.69 2.61
223 0.00 0.87
233 0.00 0.87
330 0.69 0.00
340 0.69 0.00

sum 100.00 100.00 100.00 100.00
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** ##*# #**#**#* T S  V e r s i o n  2 . 0 0  ************** 
D u a l  Beam Data  R e d u c t i o n  Program 

F o r  ESP 281 V I .  Ox & V 2 .0 *  d a t a  - f i l e s
I * * * * * * * * # * * * * * * * * * * * * * * * * * * * * * * * * * * * # * # : * # *  ******

<c) C o p y r i g h t  B i o S o n i c s ,  I n c .  1 A p r i l ,  1991
■for B i o S o n i c s  S c i e n t i f i c  Hydr  o a c o u s t  i c A p p l i c a t i o n s
S e r i a l  Number 5 2 0 5 —V 2 . 0 0 - 9 1 - 0 0 0

R e a d in g  f i l e  D :\E SP _N R A\w 33 tt0 2A.D A T  
A n a l y z i n g  Run # 1 

F I L E  NUMBER 1 = D :\ESP_NRA\w33tt02A.DAT

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 5037

DATA FOR FREQUENCY 42 0.

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 3 . 0  

TftRBET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 -68 -6b -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -30 -36 -34 -32 -30 -28 -26 -24 -22 -20 -IB -16 

« 0 0 0 0 0 0 0 0 0 1 2 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B -  O dB TO B = 1 dB NUMBER OF ECHOES = 3
B -  1 dB TO B — 2 dB NUMBER OF ECHOES = O
& -  2 dB TO B = 3 dB NUMBER OF ECHOES = 1

TOTAL NUMBER OF RECORDED ECHOES = 118

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 8

AVERAGE B AC K SC A TTER IN G  CROSS S E C T IO N  = . 6 5 7 0 E -0 5  IN  dB = - 5 1 . 8 2

BACKSCATTERIN G CROSS S E C T IO N  STD DEV = . 3 2 6 4 E -0 5

AVERAGE TA RGET  STRENGTH IN  dB = - 5 2 . 2 7

TARGET STRENGTH STD DEV IN  dB = 2 - 1 0

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 4

NUMBER OF F I S H  USED = 8



L b H T I W  I L U  V U L U H b  I N  L U b i L  1'lhlh.Kb -  . o / - h  + UJ;.------
D E N S ITY  IN F I S H  PER CUBIC  METER = . 2 1 3 E -0 1  
E Q UIVA L EN T STRATUM LENGTH C/./l 00 )  = 1 .0 0 0 0

SUMMARY OF DATA FROM DEPTH 3 . 0  TO 4 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

t 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 1 1 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = O
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = O
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = o

TOTAL NUMBER OF RECORDED ECHOES = 86

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 5

AVERAGE BACKSCATTERING CROSS S E C T IO N  = . 2 1 6 3 E -0 4  IN dB = - 4 6 . 6 5

BACKSCATTERING CROSS S E C T IO N  STD DEV = . 1917E-04

AVERAGE TARGET STRENGTH IN dB = - 4 8 . 2 0

TARGET STRENGTH STD DEV IN dB = 4 . 2 1

# ECHOES WITH BEAM PATTERN FACTORS > O dB= O

6 .  00 
. 8 0 7 E +03 
. 6 1 9 E - 0 2

1 . 0 0 0 0

SUMMARY OF DATA FROM DEPTH 4 . 0  TO 5 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

« 0 0 0 0 0 0 0 0 0 1 0 0 0 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B— 0 dB TO B = 1 dB NUMBER OF ECHOES =
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 0
B= dB TD B = dB NUMBER OF ECHOES = 1

TOTAL NUMBER OF RECORDED ECHOES = 57

NUMBER OF ECHOES USED FOR S T A T I S T I C S  =

NUMBER OF F I S H  USED =
FULL ANGLE OF CONE =
E S TIM A TE D  VOLUME IN C U B IC  METERS 
D E N S IT Y  IN F I S H  PER CUBIC  METER 
E Q UIVA L EN T STRATUM LENGTH (7./100)

AVERAGE BACKSCATTERIN G CROSS S E C T IO N  = 

BACKSCATTERING CROSS S E C T IO N  STD DEV =

. 2 3 9 8 E -0 4  IN  dB = - 4 6 . 2 0  

. 17 75E -04



w m e ^ a m

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

4 . 9 !

o

NUMBER OF F I S H  USED =
FULL ANGLE OF CONE =
E S TIM A TE D  VOLUME IN CUBIC METERS = 
D E N S ITY  IN F I S H  PER CUBIC METER 
EQ UIVA L EN T STRATUM LENGTH C/./100) =

6. OO 
. 141E+04 
. 3 5 4 E - 0 2

1 . 0 0 0 0

SUMMARY OF DATA FROM DEPTH 5 . 0  TO 6 . 0

TAR6ET STRENGTH DISTRIBUTION FOR STRATUM 4

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 - 42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
t 0 0 0 0 0 0 0 0 0 1 0 1 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HI STOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 0
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 0
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 0

TOTA L NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE BACKSCATTERING CROSS S E C TIO N  = 

BACKSCATTERING CROSS SE C TION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

39

2

4027E—05 

14 9 1 E -0 5

IN  dB = - 5 3 . 9 5

- 5 4 . 1 0  

1 . 65

O

NUMBER OF F I S H  USED =
FULL ANGLE OF CONE =
E S TIM A TE D  VOLUME IN CUBIC METERS = 
D EN SITY  IN F I S H  PER CUBIC METER 
EQUIVALENT STRATUM LENGTH C/./100) =

2
6 . 00 

2 1 9E+04 
9 1 3 E - 0 3  

1 . 0 0 0 0

SUMMARY OF DATA FROM DEPTH O TO 6 . 0

DEPTH INTE RVALS

FROM 2 . 0 0  2 . 4 0  2 . SO 3 . 2 0  
TO 2 . 4 0  2 . 8 0  3 . 2 0  3 . 6 0

TS

-74
-72
-70
-68
*66
-64

0
0
0
o
o
0

0
0
0
0
o
0

0
o
o
o
o
0

o
o
o
0
0
0

3.  60
4 . 00

o
0
o
o
0
o

4 .  00 
4 .  40

0
0
0
o
o
0

4 .  40 
4 .  80

O
0
O
0
O
o

4 .  80
5 . 20

O
O
0
0
(I)
O

5 . 20 
5 .  60

O
o
o
o
o
o

5 .  60
6 . 00

SL



- 5 8
—56
- 5 4
- 5 2
- 5 0
- 4 8
- 4 6
- 4 4
- 4 2
- 4 0
- 3 8
—36
- 3 4
- 3 2
- 3 0
- 2 8
- 2 6
- 2 4
- 2 2
-2 0
- 1 8
- 1 6

SUM

0
1 
1

0
1
o
o
o
o
(I)

o
o
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o
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o
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HISTOGRAM OF BEAM PATTERN FACTORS O dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 5
B= 1 dB TO B = dB NUMBER OF ECHOES = 0
B= 2 dB TO B = dB NUMBER OF ECHOES = 2

TO TA L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE BACKSCATTERIN G CROSS SE C TION = 

BACKSCATTERING CROSS SE C TIO N  STD DEV = 

AVERAGE TARGET STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN  dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF F I S H  USED = 
FULL ANGLE OF CONE =

20 
6. 0 0

E S TIM A TE D  VOLUME IN CUBIC  METERS = . 310E+04 
D E N S ITY  IN F I S H  PER CUBIC  METER = . 6 4 5 E - 0 2  
E Q UIVA L EN T STRATUM LENGTH C/./100) = 1 .0 0 0 0

351

20
14 4 3 E -0 4

1 4 9 2 E -0 4

IN  dB = —4 8 . 4 1

- 5 0 . 3 2  

4 .  08



1 3 *

*############# T S  V e r s i o n  2 . 0 0  ####**#*!|:#**## 
D ual  Beam D a ta  R e d u c t i o n  P ro g ra m  

F o r  ESP 281 V I .  Ox & V 2 . 0 x  d a t a  - f i l e s  
* * * # * # # # # # # # # # # # # * # # # # # * * # * * # # # * * # # # # * * * * # # * * * * #

( c )  C o p y r i g h t  B i o S o n i c s ,  I n c .  1 A p r i l ,  1991
-for B i o S o n i c s  S c i e n t i f i c  H y d r o a c o u s t i c  A p p l i c a t i o n s
S e r i a l  Number 52 05—V 2 . 0 0 - 9 1 - 0 0 0

R e a d i n g  f i l e  D : \ e sp_nra\w33ttl3a.dat 
A n a l y z i n g  Run # 1 

F I L E  N U M B E R  1 = D : \ e s p _ n r a \ w 3 3 # 13 a .dat

F I L E  NUMBER 2 = D : \ e s p _ n r a \ w 3 3 # 14 a . dat

DATA GROUP REPORT FOR TRANSDUCER i 
TO TA L  NUMBER OF PINGS = 1014

DATA FOR FREQUENCY 42 0.

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 3 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1

TS -74 -72 -70 -68 -66 -64 -62 -60 -5B -56 -54 -52 -50 -4B -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

» 0 0 0 0 0 3 1 0 3 1 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B - O dB TO B = 1 dB NUMBER OF ECHOES = O
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 1
B= 2 dB TO B = O dB NUMBER OF ECHOES = n

TO TA L  NUMBER OF RECORDED ECHOES = 13

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 12

AVERAGE BACKSCATTERIN G CROSS S E C T IO N  = . 2 7 2 2 E - 0 5  IN  dB = — 5 5 .  6>5



TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS

NUMBER OF F I S H  USED =
FULL ANGLE OF CONE =
E STIM A TED  VOLUME IN  C U B IC  METERS = 
D E N S IT Y  IN F I S H  PER C U B IC  METER 
E Q UIVA L EN T STRATUM LENGTH C/./lOO) =

AVERAGE TARGET STRENGTH IN dB = - 5 7 . 6 4  

4 . 66

> 0 d B =  3

12
6. O O  

. 7 2 3 E + 0 2  

. 1 6 6 E + 0 0

SUMMARY OF DATA FROM DEPTH 3 . 0  TO 4 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

TS -74 -72 -70 -60 -66 -64 -62 -60 -58 -56 -54 -52 -50 -4B -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

« 0 0 0 0 0 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P ATTERN FACTORS > O

B= (I) dB TO B = 1 dB NUMBER
B= 1 dB TO B = 2 dB NUMBER
B= dB TO B = 3 dB NUMBER

TO T A L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE BACKSCATTERIN G CROSS S E C T IO N  =

BACKSCATTERIN G CROSS S E C T IO N  STD DEV =

AVERAGE TARGET STRENGTH IN dB ~

TARGET STRENGTH S TD  DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O

NUMBER OF F I S H  USED =
FULL  ANGLE OF CONE =
E S TIM A TE D  VOLUME IN  C U B IC  METERS = 
D E N S IT Y  IN  F I S H  PER C U B IC  METER 
E Q U IV A L E N T  STRATUM LENGTH C/./lOO) =

dB

OF ECHOES = O
OF ECHOES = O
OF ECHOES = O

4

. 169 2E—0 5  IN  dB = - 5 7 . 7 2  

. 1 1 0 5 E - 0 5

- 5 8 . 3 0  

2 .  69

dB= O

6. OO 
154E+03 
1 9 4 E -0 1

. 9907

SUMMARY OF DATA FROM DEPTH 4 . 0  TO 5 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

t  0 0 0 0 0 0 0 0 0 1 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P ATTERN FACTORS > O dB

B— O dB TO B = 1 dB NUMBER OF ECHOES = O
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = O



T Q T A L  NUMBER OF RECORDED ECHOES — 6

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 4

AVERAGE BACKSCATTERIN G CROSS S E C T IO N  = . 5 7 9 0 E - 0 5  IN  dB = - 5 2

BACKSCATTERING CROSS S E C TIO N  STD DEV = . 4 1 6 5 E -0 5

AVERAGE TARGET STRENGTH IN dB = -5 3 .

TARGET STRENGTH STD DEV IN dB = 2

# ECHOES WITH BEAM PATTERN FACTORS > O dB= O

NUMBER OF F I S H  USED = 4
FULL ANGLE OF CONE = 6 . 0 0
E STIM A TED  VOLUME IN CUBIC METERS = . 268E+03
D E N S ITY  IN F I S H  PER CUBIC  METER = . 149E-0 1
E Q UIVA L EN T STRATUM LENGTH (7./ 1 0 0 )  = . 9 8 1 9

SUMMARY OF DATA FROM DEPTH 5 . 0  TO 6 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -6B -66 -64 -62 -60 -58 -56 -54 -52 -50 -4B -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18

1 0  0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 01
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = O1
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = Ci1

TOTA L NUMBER OF RECORDED ECHOES = 3

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 2

AVERAGE BACKSCATTERIN G CROSS S E C T I O N  = . 2 6 5 8 E -0 5  IN  dB = - 5 5

BACKSCATTERING CROSS SE C TIO N  S TD  DEV = . 1B62E-06

AVERAGE TARGET STRENGTH IN dB = - 5 5

TARGET STRENGTH STD DEV IN  dB =

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 0

NUMBER OF F I S H  USED = 2
FULL ANGLE OF CONE = 6 . 0 0
E S TIM A TE D  VOLUME IN  CUBIC  METERS = . 412E+03
D E N S IT Y  IN  F I S H  PER CUBIC METER = . 4 8 6 E - 0 2  
EQ UIVA L EN T STRATUM LENGTH (7./100) = . 9 7 3 2

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 6 . 0

. 1 1

. 83

. 37

. 7 5

. 76  

. 3 1

DEPTH IN TE R V A L S



j - . to>- 4 0 t j . 6 0  fa. on

£ 
*' 
tv-

: - i

*

TS

- 7 4 (I) 0 o o o 0 0 0 o
0

0

s u

0
- 7 2 0 0 0 0 0 0 0 0 0 o
- 7 0 0 0 0 o (1) 0 0 0 0 0 0
- 6 8 0 0 0 0 0 0 0 o 0 0 0
—66 0 o o 0 (I) 0 0 0 o o
- 6 4 0 n 1 0 0 0 0 o 0 o -r

- 6 2 (I) 0 1 o 0 0 0 0 0 o 1
- 6 0 0 o 1 1 0 0 (j 0 0 0
- 5 8 (I) 1 0 0 o 0 o 0 o
—56 0 1 0 0 1 0 1 0 1 1 wJ
- 5 4 0 o (I) 0 0 0 1 1 0 0
—52 0 4 0 0 0 0 o 0 0 o 4
- 5 0 0 0 0 0 0 o 1 0 0 o 1
- 4 8 0 o 0 0 0 0 o 0 o 0 o
- 4 6 0 o 0 0 0 0 o 0 o 0 o
- 4 4 0 (j 0 0 0 0 0 o o (I) o
- 4 2 0 0 0 0 0 0 o 0 (j (j 0
- 4 0 0 o 0 0 o 0 o o 0 o o
- 3 8 0 o 0 0 0 0 0 0 0 0 o
—36 0 o 0 0 o 0 0 0 C) o o
- 3 4 0 0 0 0 0 0 o o 0 o 0

0 o 0 0 (I) o (j 0 0 o o
- 3 0 0 0 0 0 o 0 0 0 0 o o
- 2 8 0 0 0 0 0 0 0 0 0 0 o
- 2 6 0 0 0 0 Ci 0 o 0 o (I) o
- 2 4 o 0 0 0 0 0 0 0 0 o o

0 o o o o 0 0 o o o 0
-2 0 o 0 0 (j 0 0 0 0 0 0 o
- 1 8 0 0 0 0 o 0 o o 0 (!) 0
- 1 6 o 0 0 0 0 (I) 0 0 o o 0

SUM 0 9 4 1 1 0 3 1 1 1 2 1

HISTOGRAM OF BEAM PATTERN FACTORS O dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 0
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 1
B= dB TO B = 3 dB NUMBER OF ECHOES =

TO TA L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE BACKSCATTERING CROSS S E C TIO N  = 

BACKSCATTERING CROSS S E C TIO N  STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF F I S H  USED = 
FULL ANGLE OF CONE =

21 
6. 0 0

ESTIMATED VOLUME IN CUBIC  METERS = . 586E+03
D E N S ITY  IN F I S H  PER CUBIC  METER 
EQUIVALENT STRATUM LENGTH C/./lOO) =

Readi ng - f i l e  D: \ e s p _ n r a\w33#14a. d a t  
A n a l y z i n g  Run # 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS =

3 5 9 E -G 1
. 9 8 6 5

29

21
3 1 5 3 E -0 5

2 7 7 4 E -0 5

IN  dB = - 5 5 . 0 1

- 5 6 . 6 9

4. 18

2 0 0 2



SUMMARY OF DATA FROM DEPTH 2.0 TO

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1

TS -74 -72 *70 - 68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -2B -26 -24 -22 -20 -IB -16 
| 0 0 0 0 0 0 1 0 0 2 0 1  1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O

B= 0 dB TO B = 1 dB NUMBER
B= 1 dB TO B = 2 dB NUMBER
B= 2 dB TO B -  3 dB NUMBE

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S

AVERAGE BACKSCATTERING CROSS S E C T IO N

BACKSCATTERING CROSS SE C TIO N  STD DEV

AVERAGE TARGET STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN  dB =

# ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OF F I S H  USED =
FULL ANGLE OF CONE =
E S TIM A TE D  VOLUME IN  CUBIC  METERS = 
D EN SITY  IN  F I S H  PER CUBIC  METER 
EQUIVALENT STRATUM LENGTH C/./lOO) =

dB

OF ECHOES = O
OF ECHOES = O
OF ECHOES = O

27

7

. 116I E —04 IN  dB = - 4 9 . 3 5  

. 1639E—04

- 5 2 . 5 8

5 .  87

O dB~ O

7
6 . OO 

. I4 9 E + 0 3  

. 4 7 0 E -0 1
1 . OOOO

SUMMARY OF DATA FROM DEPTH 3 . 0  TO 4 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2 

TS _7 4 -72 -70 -68 - 6 6 -64 -62 -60 -58 -56 -54 -52 -50 -18 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

I 0 0 0 0 0 0 2 1 1 2 1 3 0 0 1

HISTOGRAM OF BEAM PATTERN FACTORS > O

B= O dB TO B = 1 dB NUMBER
B= 1 dB TO B = 2  dB NUMBER
B= 2 dB TO B = 3 dB NUMBER

TOTA L NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE BACKSCATTERING CROSS S E C T IO N  =

BACKSCATTERING CROSS SE C TION STD DEV =

AVERAGE TARGET STRENGTH IN  dB =

2 0 1 0 0 1 0 0 0 0 0 0 0 0 0

dB

OF ECHOES =  2
OF ECHOES = 2
OF ECHOES = 2

15

. 4 2 7 3 E - 0 4  IN  dB = - 4 3 . 6  

. 1010E—03



# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 6
NUMBER OF F I S H  USED = 15
FULL  ANGLE OF CONE = 6 . 0 0
E S TIM A TE D  VOLUME IN C U B IC  METERS = . 32GE+03
D E N S IT Y  IN F I S H  PER C U B IC  METER = . 4 6 8 E -0 1
EQ UIVA L EN T STRATUM LENGTH C/./100> = . 9 9 9 0

SUMMARY OF DATA FROM DEPTH 4 . 0  TO 5 . 0

TARGET STREH6TH DISTRIBUTION FOR STRftTUK 3

TS -74-72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -IB -16

I  0 0 0 0 0 0 0 0 0 1 0 2 0 1 2 0 0 1  1 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

0 dB TO B = 1 dB NUMBER OF ECHOES = 1
1 dB TO B = 2 dB NUMBER OF ECHOES = 1
2 dB TO B = 3 dB NUMBER OF ECHOES = O

TO T A L  NUMBER OF RECORDED ECHOES = 28

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = B

AVERAGE BACKSCATTERING CROSS SECTIO N = . 4 2 4 7 E -0 4  IN  dB = - 4 3 . 7 2

BACKSCATTERIN G CROSS S E C T IO N  STD DEV = . 5 6 6 9 E -0 4

AVERAGE TARGET STRENGTH IN  dB = - 4 7 . 3 4

TARGET STRENGTH STD DEV IN dB = 6 . 2 9

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 2

NUMBER OF F I S H  USED = 8

S
ULL ANGLE OF CONE = 6 . 0 0
S T IM A TE D  VOLUME IN  C U B IC  METERS = . 560E+03

D E N S IT Y  IN  F I S H  PER C U B IC  METER = . 14 3 E -0 1
E Q U IV A L E N T  STRATUM LENGTH (7./ I C O )  = .9 9 8 0

n

SUMMARY OF DATA FROM DEPTH 5 . 0  TO 6 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUft 4

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

t 0 0 0 0 0 0 0 0 0 0 2 1 1 0 1 3 2 0 2 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

0 dB TO B
1 dB TO B
2 dB TO B

NUMBER DF ECHOES = 
NUMBER OF ECHOES = 
NUMBER OF ECHOES «



IMUl'lfcitK-  U r c L M U ta  U D tu  i~ UR 5TTTTT5TTTTS —

AVERAGE B ACKSCATTERIN G  CROSS S E C T IO N  =

rz

. 4801E-04 IN dB = -43.19

BACKSCATTERIN G CROSS S E C T IO N  STD DEV = . 5 2 4 6 E -0 4

AVERAGE TARGET STRENGTH IN  dB = - 4 6 . 0 5

TA RGET STRENGTH STD DEV IN  dB = 5 . 8 0

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 1

NUMBER DF F I S H  USED = 12
FULL ANGLE OF CONE = 6 . 0 0
E S T IM A T E D  VOLUME IN C U B IC  METERS = . 8 6 8 E +03
D E N S IT Y  IN  F I S H  PER C U B IC  METER = . 1 3 8E-0 1
E Q U IV A L E N T  STRATUM LENGTH C/./100) = .9 9 7 0

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 6. 0

DEPTH INTERVALS

FROM 2. 00 2.  40 2.  80 3.  20 3.  60 4.  00 4 .  40 4 .  80 5.  20 5.  60
TO 2 .  40 2.  80 3 . 2 0 3 .  60 4.  00 4.  40 4 .8 0 5 .  20 5 .  60 6.  00

TS s

- 7 4 0 (I) 0 (D (I) 0 0 0 (I) o
- 7 2 0 0 0 0 o o 0 o 0 0
- 7 0 o 0 0 0 o 0 o (I) (I) 0
- 6 8 0 0 0 0 0 0 0 0 0 o
- 6 6 0 0 0 0 o o o o 0 o
- 6 4 0 0 0 0 0 0 0 o 0 0
- 6 2 1 0 0 o o 0 o 0 0 0
- 6 0 0 0 0 0 1 0 o (I) 0 0
- 5 8 0 0 0 0 1 0 0 o o o
—56 1 o 1 0 2 1 0 0 o 0
- 5 4 0 0 0 1 0 0 0 1 o 1
—52 0 0 1 1 n 0 o 1 0
- 5 0 0 1 (I) o 0 0 0 1 o 0
- 4 8 0 0 1 0 0 0 1 o 0 0
- 4 6 o 0 0 1 o 2 0 0 1 0
- 4 4 0 1 0 0 2 0 0 o o 1
- 4 2 0 o 0 0 0 0 0 1 0 1
- 4 0 0 0 0 1 0 0 1 0 0 0
- 3 8 0 0 o 0 o 0 1 0 2 0
—36 0 0 0 0 o 0 0 0 0 0
- 3 4 0 0 0 1 0 0 0 0 (I) 0
- 3 2 0 0 0 0 0 0 0 0 0 0
—30 o 0 0 0 0 0 0 0 0 o
- 2 8 0 0 0 0 0 0 0 0 0 (I)
- 2 6 0 0 0 0 0 0 0 0 0 0
- 2 4 0 0 0 0 o 0 0 o 0 o
—22 0 0 0 0 0 0 0 0 0 0
- 2 0 0 0 0 0 0 0 0 0 0 0
- 1 8 0 0 0 0 0 0 0 0 0 0
- 1 6 0 0 0 0 0 0 0 0 0 0

S U M  ..: .7



»

»

4

- 2 0  ! 0 0 0 0 o 0
- i s  : 0 o 0 0 0 0
- 1 6  : o o o 0 0 0

SUM n 3 7 8

U
(I)

O

o
0
0

42

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB 
B= 1 dB 
B= 2 dB

TO B = 
TO B = 
TO B =

1 dB
2 dB
3 dB

NUMBER OF ECHOES = 
NUMBER OF ECHOES = 
NUMBER OF ECHOES =

T O T A L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE BACKSCATTERIN G CROSS SE C TION = 

BACKSCATTERING CROSS S E C T IO N  STD DEV = 

AVERAGE TARGET STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF F I S H  USED =
FULL ANGLE OF CONE =
E STIM A TED  VOLUME IN C UBIC  METERS = 
D E N S IT Y  IN F I S H  PER CUBIC  METER 
E Q UIVA L EN T STRATUM LENGTH <7./100)

134

42

3900E —04 

7047E —04

IN  dB = - 4 4 . 0 9

- 4 9 . 2 9  

7 .  16

42 
6 . 00 

123E+04 
= - 3 4 2 E - 0 1

. 9985



R e a d in g  - f i l e  D : \ e s p _ n r a \ W 3 0 # 0 3 a . d a t  
A n a l y z i n g  Run tt 1

FILE NUMBER 1 = D: \esp _nra\W30#03a. dat

FILE NUMBER d :\esp __nr a\W30#04a. dat

FILE NUMBER — d :Nesp _nra\W30#05a.dat

FILE NUMBER 4 = d :\esp _nra\W30#06a.dat

FILE NUMBER 5 = d :\esp _nra\W30#09b.dat

FILE NUMBER 6 = d :\esp _nra\W30#10a.dat

FILE NUMBER 7 = d :\esp _nra\W30#lla.dat

FILE NUMBER 8 = d :Nesp _nra\W30#12a.dat

FILE NUMBER 9 = d :\esp _nrA\w30# 13 A . DAT

FILE NUMBER 10 = D: \ESF'_NRA\w31#05A.DAT

DATA GROUP REPORT FDR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 65 94

DATA FOR FREQUENCY 420,

SUMMARY OF DATA FROM DEPTH 2. 0 TO 3. O

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

« 0 0 0 0 0 0 3 4 3  11 7 6  14 12 10 9 7 4 1 2 0 0 0 0 0 0 0 0 0 0

HISTOGRAM GF BEAM PATTERN FACTORS > 0 dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 7
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 6
B - dB TO B = ■Jl* dB NUMBER OF ECHOES = 6

TOTA L NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE BACKSCATTERING CROSS S E C TIO N  = 

BACKSCATTERING CROSS S E C TIO N  STD DEV = 

AVERAGE TARGET STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF F IS H  USED = 
FULL ANGLE OF CONE =

93 
6. OO

213

. 2 6 5 4 E -0 4  

. 3 9 3 3 E -0 4

19

IN dB = - 4 5 . 7 6

- 4 9 . 5 0  

6. 10



SUMMARY OF DATA FROM DEPTH 3.0 TO 4.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74 -72 -70 -68 -66 -64 -62 --60 -58 -56 -54 -52 -50 -48 -46 -44 - 42 -40 -38 - 36 -34 -32 -30
1 0  0 0 0 0 0 0 4 3 3 5 8 8 11 15 6 7 3 2 3 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B — 1 dB NUMBER OF ECHOES = 7
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 5
B= 2 dB TO B = 3 dB NUMBER OF ECHOES 9

0 0

TOTAL NUMBER OF RECORDED ECHOES = 197

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 78

AVERAGE BACKSCATTERING CROSS SE C TIO N  = . 3 6 0 0 E - 0 4  IN  dB = - 4 4 . 4 4

BACKSCATTERING CROSS S E C T IO N  STD DEV = . 5 5 8 7 E -0 4

AVERAGE TARGET STRENGTH IN dB = - 4 8 . 0 1

TARGET STRENGTH STD DEV IN dB = 5 . 8 1

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 21

NUMBER OF F I S H  USED = 78
FULL ANGLE OF CONE = 6 . 0 0
E STIM A TED  VOLUME IN CUBIC  METERS = . 106E+04
D E N S ITY  IN F I S H  PER CUBIC  METER = . 7 3 6 E -0 1
EQUIVALENT STRATUM LENGTH (7./100) = 1 .0 0 0 0

SUMMARY OF DATA FROM DEPTH 4 . 0  TO 5 . 0  

TAR6ET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -5B -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 *36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
« 0 0 0 0 0 0 0 0 1 1 2 9 4 9 8  11 5 10 5 8 4 2 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 2
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 1
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 4

TOTAL NUMBER OF RECORDED ECHOES = 227

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 79

AVERAGE BACKSCATTERING CROSS SE C TIO N  = . 9 7 4 7 E - 0 4  IN  dB = - 4 0 . 1 1

BACKSCATTERING CROSS S E C TIO N  STD DEV = . 1 3 6 4 E -0 3

AVERAGE TARGET STRENGTH IN dB = - 4 3 . 8 5

TARGET STRENGTH STD DEV IN dB = 6 . 1 1



TARGET STRENGTH STD Utv iim ac -

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF F I S H  USED = 79
FULL ANGLE OF CONE = 6 . 0 0
E S TIM A TE D  VOLUME IN C U B IC  METERS = . 186E+04
D E N S IT Y  IN  F I S H  PER C U B IC  METER = . 4 2 6 E -0 1
E Q U IV A L E N T  STRATUM LENGTH C/./lOO) -  1 . 0 0 0 0

SUMMARY OF DATA FROM DEPTH 5 . 0  TO 6 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

* 0 0 0 0 0 0 0 0 0 0 2 3 3 3 5 5 2 2 5 3 3  1 0 0 0 0 0 0  0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O

B= O dB TO B = 1 dB NUMBER
B= 1 dB TO B = 2 dB NUMBER
B= 2 dB TO B = 3 dB NUMBER

TO TA L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE BACKSCATTERIN G CROSS SE C TION =

BACKSCATTERING CROSS S E C TIO N  STD DEV =

AVERAGE TARGET STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O

NUMBER OF F I S H  USED “
F U L L  ANGLE OF CONE =
E S TIM A TE D  VOLUME IN  C U B IC  METERS = 
D E N S IT Y  IN F I S H  PER CUBIC  METER 
EQ U IV A L E N T  STRATUM LENGTH C/./lOO) =

dB

OF ECHOES = B
OF ECHOES = 3
OF ECHOES * O

177

37

. 1 1 0 3 E -0 3  IN  dB = - 3 9 . 5 7  

. 1 4 4 9 E -0 3

- 4 3 . 3 7

6 . 22

B= 1 1

37 
. OO 

2B8E+04 
12 9 E -0 1  

1 . O O O O

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 6 . 0

DEPTH IN TERVALS

FROM 2 . OO o 40 2 .  80 3 .  20 m60 4 . 00 4 . 40 4 . 8 0 kj II 2 0 5 . 6t
TO 2 .  4 0 2 . 80 3 . 2 0 3 . 6 0 4 . 00 4 . 40 4 . 80 5 . 2 0 5 . 60 6 . Of

TS

- 7 4 O 0 0 0 0 0 0 0 0 0
- 7 2 0 O 0 0 0 0 0 0 0 0
- 7 0 0 O O 0 0 O 0 0 0 0
- 6 8 O O 0 0 0 0 0 0 0
—66 O O 0 0 0 0 0 0 0 0
- 6 4 - 0 0 O 0 0 0 0 0 0 0
- 6 2 0 O 0 0 0 0 o 0 0
- 6 0 1 1 3 1 0 0 0 0 0



- 5 0 *7 6 10 n
J.

1
- 4 8 4 7 8 4 0
- 4 6 c r

X_J 12 4 1
- 4 4 1 6 7 O 1
- 4 2 0 5 8 O 1
- 4 0 l 1 2 i
- 3 8 o O T, O 0
- 3 6 o 0 o O
- 3 4 0 O 0 O o
—32 0 0 0 0 o
- 3 0 0 0 0 o 0
- 2 8 0 0 0 0 0
- 2 6 O 0 O o 0
- 2 4 0 0 0 0 o
- 2 2 0 o 0 0 0
- 2 0 0 0 0 0 0
- 1 8 0 o 0 0 0
- 1 6 0 0 0 o 0

SUM 27 42 70 21 11

D u 'Z£>n 0 2 1 29
~Tt 4 4 1 0 35
4 o 2 2 38
2 6 •.!> 1 4 31

n 1 O 1 2 1
4 5 1 0 o 19

0 1 4 13
1 5 0 16
1 n 1 1 7
0 1 1 0 1 3
0 o 0 0 O O
0 0 0 0 0 O
o 0 o 0 0 O
0 0 0 0 0 O
0 0 0 0 0 O
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

26 39 2 0 1 0 2 1 287

HISTOGRAM DF BEAM PATTERN FACTORS > 0 dB

B— O dB TO B = 1 dB NUMBER OF ECHOES = 24
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 15
B= 2 dB TO B -  3 dB NUMBER OF ECHOES -- 19

T O TA L  NUMBER OF RECORDED ECHOES = S34

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 287

AVERAGE BACKSCATTERIN G CROSS S E C T I O N  = . 5 9 4 3 E -0 4  IN dB = - 4 2 . 2 6

BACKSCATTERIN G CROSS S E C T IO N  STD DEV = . 1015E-0 3

AVERAGE TARGET STRENGTH IN  dB = - 4 6 . 7 5

TARGET STRENGTH STD DEV IN  dB ~ 6 . 5 4

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 58

NUMBER OF F I S H  USED = 287
FU L L  ANGLE OF CONE = 6 . 0 0
E S T IM A T E D  VOLUME IN C U B IC  METERS = . 407E+04
D E N S IT Y  IN F I S H  PER C U B IC  METER = . 7 0 5 E - 0 1
EQUIVALENT'  STRATUM LENGTH <7./100) = 1 .0 0 0 0

R e a d i n g  - f i l e  d : \ e s p _ n r a\W30#04a. d a t  
A n a l y z i n g  Run # 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
T O TA L  NUMBER OF PINGS = 5302

DATA FOR FREQUENCY 4 2 0 .

SUMMARY OF DATA FROM DEPTH 2 . 0  TO  3 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUrt 1

TS -74 -72 -70 -6B -66 -64 -62 -60 -58 -56 -54 -52 -50 -4B -46 -44 -42 -40 -3B -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

* 0 0 0 0 0 0 0 1 1 4 0 2 5 8 3 7 5 4 2 1 1 0 1 0 0 0 0 0 0 0



HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 5
B= 1 dB TO B = 2 dB NUMBER OF ECHOES - 5
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 4

T O TA L  NUMBER OF RECORDED ECHOES = 144

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 45

AVERAGE BACKSCATTERIN G CROSS S E C TIO N  = . 7 0 0 9E -04

BACKSCATTERIN G CROSS S E C T IO N  STD DEV = . 1381E-Q3 

AVERAGE TARGET STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN  dB =

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 14

NUMBER OF F I S H  USED = 45
FULL  ANGLE OF CONE = 6 . 0 0
E S TIM A TE D  VOLUME IN C U B IC  METERS = . 395E+03
D E N S IT Y  IN  F I S H  PER C U B IC  METER = . 114E+00
E Q U IV A L E N T  STRATUM LENGTH C/./100) = 1 .0 0 0 0

IN  dB = - 4 1 . 5 4

- 4 5 . 9 7  

6 . 39

SUMMARY OF DATA FROM DEPTH 3 . 0  TO 4 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

TS -74 -72 -70 -6B -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -3B -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
1 0 0  0 0 0 0 0 0 1 3 1 3 3 1 2 1 0 0 2 2 1 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 2
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 2
B= 2 dB TO B -  3 dB NUMBER OF ECHOES = O

TO TA L  NUMBER OF RECORDED ECHOES = 117

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 20

AVERAGE BACKSCATTERIN G CROSS S E C TIO N

BACKSCATTERING CROSS S E C T IO N  STD DEV

AVERAGE TARGET STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN  dB =

# ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OF F I S H  USED =
FUL L  ANGLE OF CONE =
E S TIM A TE D  VOLUME IN  C U B IC  METERS = 
D E N S IT Y  IN  F I S H  PER C U B IC  METER = 
E Q UIVA L EN T STRATUM LENGTH ("/./100) =

. 6 3 6 2 E -0 4  IN  dB = - 4 1 . 9 6  

. 1024E-03

- 4 7 . 8 8  

7 . 5 2

O dB~ 4

20 
6 . OO 

. 851E+03 

. 2 3 5 E -0 1
. 9998



TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
0 0 0 0 0 0 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3

« 0 0 0 0 0 0 0 0 4 3 1 4  1 1 3 4 3 1 1 0  0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 3
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 1
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 1

TOTAL NUMBER OF RECORDED ECHOES = 9B

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 26

AVERAGE BACKSCATTERING CROSS S E C T IO N  = . 2 Q 8 7 E -0 4  IN  dB = - 4 5 . 4 0

BACKSCATTERING CROSS SE C TION STD DEV = . 3 5 2 9 E -0 4

AVERAGE TARGET STRENGTH IN dB = - 4 9 . 18

TARGET STRENGTH STD DEV IN dB = 6 . 3 9

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 5

NUMBER OF F I S H  USED = 26
FULL ANGLE OF CONE -  6 . 0 0
ESTIM A TED  VOLUME IN CUBIC  METERS = . 149E+04
D EN SITY  IN F I S H  PER CUBIC METER = . 1 7 5 E - 0 1
EQUIVA LENT STRATUM LENGTH (7./IC O )  = . 9 9 9 6

SUMMARY OF DATA FROM DEPTH 5 . 0  TO 6 . 0  

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
I 0 0 0 0 0 0 0 0 1  1 2 7 5 9 6 9 9 5  10 3 2 1 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 9
B= 1 dB TO B = 2  dB NUMBER OF ECHOES = 8
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 4

TOTAL NUMBER OF RECORDED ECHOES = 287

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 70

AVERAGE BACKSCATTERING CROSS S E C T IO N  = . 7 7 7 2 E - 0 4  IN  dB = - 4 1 . 0 9

BACKSCATTERIN G CROSS S E C T IO N  STD DEV = . 1 0 5 4 E -0 3

AVERAGE TARGET STRENGTH IN  dB = - 4 4 . 5 0

TARGET STRENGTH STD DEV IN  dB = 5 . 8 7

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 21

NUMBER OF F I S H  USED = 70
FULL ANGLE OF CONE = 6 . 0 0



E S TIM A TE D  VOLUME IN C U B IC  METERS = . 231E+Q4 
D E N S ITY  IN F IS H  PER CUBIC  METER = . 3 0 3 E - 0 1  
EQ UIVA L EN T STRATUM LENGTH (7-/100) = .9 9 9 4

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 6 . 0

DEPTH IN TE R V A L S

FROM 2 . 0 0 2.  40 2 . 80 3 .  20 3 .  60 4 .  00 4.  4 0 4 . 8 0 5 .  2 0 o . 6 0
TO 2 . 4 0 2 . 8 0 3 .  20 3.  60 4.  00 4 .  40 4. 8 0 5 . 2 0 5 .  6 0 6 . 00

T S SUM

- 7 4 0 0 0 (j 0 c> o 0 0 0 0
- 7 2 0 0 o 0 0 0 0 0 0 0 0
- 7 0 0 0 o 0 0 Ci 0 0 0 0 (j
- 6 8 0 0 0 0 0 0 0 0 0 CI 0
- 6 6 0 0 0 0 o 0 0 0 0 0 0
- 6 4 0 0 0 0 0 o 0 o 0 0 0
- 6 2 (j 0 0 0 o c> 0 0 0 o 0
- 6 0 1 0 0 0 0 0 0 0 0 0 1
- 5 8 0 1 1 o 0 o 2 Ci 0 7
- 5 6 *■? 1 1 /'t 0 1 0 1 o 1 1
-■54 0 0 0 1 0 1 0 o 1 1 4
- 5 2 0 9 1 0 n 2 0 y. 4 16
- 5 0 9 3 0 1 2 l 0 1 2 14
- 4 8 1 6 1 1 0 0 (j 2 5 19
- 4 6 o 0 t ; 0 1 1 1 1 5 14
- 4 4 3 2 1 0 0 1 4 1 7 2 1
- 4 2 1 3 1 Ci (I) 0 1 2 7 17
- 4 0 f—i 1 1 0 0 Ci Ci 1 n 10
- 3 8 0 2 1 1 Ci 0 C) 1 1 9 15
- 3 6 0 1 o 1 1 Ci 0 0 0 *T 6
- 3 4 0 0 1 1 o Ci 0 0 0 4

T’n — «•. / 0 0 0 o 0 o 0 0 0 1 1
- 3 0 0 1 0 Ci 0 0 0 0 o o 1
- 2 8 o 0 0 0 (I) 0 0 0 0 o 0
- 2 6 0 0 0 0 o 0 o 0 0 o 0
- 2 4 0 0 0 o 0 o 0 0 0 0 0
—2 2 o 0 0 c> Ci o 0 0 o 0 Ci
- 2 0 0 0 0 0 tj 0 o 0 0 0 0
- 1 8 0 0 0 0 Ci o 0 0 0 o 0
- 1 6 0 0 0 c» Ci 0 0 0 0 0 0

SUM 1 2 C1 T 13 14 - 3 6 10 14 17 4 9 161

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 19
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 16
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 9

T O T A L  NUMBER OF RECORDED ECHOES = 715

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 161

AVERAGE BACKSCATTERING CRDSS SECTIO N = . 6 5 9 4 E - 0 4

BACKSCATTERING CROSS S E C T IO N  STD DEV = . 1 0 8 5 E -0 3

AVERAGE TARGET STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN  dB =

I N  dB = - 4 1 . 8 1

- 4 6 . 0 9  

6 .  50



X  o  ±

______ ______  to E S m e Tin  *CUB I c  m e t e rs  =
F I S H  PER C U B IC  METER =

t Q U I V A L E N T  STRATUM LENGTH ( X A 100) =

R e a d i n g  - f i l e  d : \ e s p _ n r a\W30#05a\dat 
A n a l y z i n g  Run # 1 J

DATA GROUP REPORT FOR TRANSDUCER 1 
T O T A L  NUMBER OF PINGS =

6 . OO 
327E+04 
4 9 3 E -C 1

304:

DATA FOR FREQUENCY 42 0 .

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 3 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1

TS -74 -72 -70 -6B -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -10 -16 

t 0 0 0 0 0 0 1  1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB 
8 = 1 dB 
B= 2 dB

T O  B = 
TO  B = 
TO B =

1 dB
2 dB
3 dB

NUMBER OF ECHOES = 
NUMBER OF ECHOES = 
NUMBER OF ECHOES =

T O T A L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE BACKSCATTERIN G CROSS SE C TIO N  =

BACKSCA TTERIN G  CROSS S E C T IO N  STD DEV =

AVERAGE TA RGET  STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF F I S H  USED = 2
FULL  ANGLE OF CONE = 6 . 0 0
E S TIM A TE D  VOLUME IN  C UBIC  METERS = . 226E+03
D E N S IT Y  IN  F I S H  PER CUBIC  METER = . 8 8 5 E - 0 2
EQ U IV A L E N T  STRATUM LENGTH (7./100) = 1 . 0 0 0 0

8

8 0 6 7 E - 0 6

2 4 3 8 E - 0 6

IN dB = - 6 0 . 9 3

- 6 1 . 0 3

1 . 33

SUMMARY OF DATA FROM DEPTH i.O TO 4 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

TS -7* -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20-18-16

* 0 0 0 0 0 0 1  1 0 0 0 2 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES =



B=
V/
1

u
dB

1 w
TO B =

A U I.'
2 dB

i Nitric? c,rv
NUMBER

u r
OF

B= dB TO B = 3 dB NUMBER OF

TOTAL NUMBER OF RECORDED ECHOES = 20

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 6

AVERAGE BAC KSC A TTERIN G  CROSS S E C T IO N  = . 1043E -04  IN dB = - 4 9 . 8 2

BACKSCATTERIN G CROSS S E C T IO N  STD DEV = . 14 35E -04

AVERAGE TA RGET  STRENGTH IN dB = - 5 3 . 4 0

TARGET STRENGTH STD DEV IN  dB = 6 . 6 2

# ECHOES W ITH  BEAM PATTERN FACTORS > O dB= 4

NUMBER OF F I S H  USED = 6
FULL ANGLE OF CONE = 6 . 0 0
E STIM A TED  VOLUME IN C U B IC  METERS = . 485E+03
DEN SITY  IN  F I S H  PER C U B IC  METER = . 1 2 4 E - 0 1  
E Q UIVA L EN T STRATUM LENGTH ("/. / 1 00)  = . 9 9 7 0

SUMMARY OF DATA FROM DEPTH 4 . 0  TO 5 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3

TS -74 “72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -10 -16

I 0 0 0 0 0 0 0 0 1 3 1 4 4 4 5 7 3 6 1 2 1 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 5
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 4
B= n dB TO B = 3 dB NUMBER OF ECHOES -

TOTAL NUMBER OF RECORDED ECHOES = 105

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 42

AVERAGE B ACKSCATTERIN G  CROSS S E C T I O N  = . 5 3 0 3 E - 0 4  IN dB = - 4 2 . 7 5

BACKSCATTERIN G CROSS S E C T IO N  STD DEV = . 7 0 9 3 E - 0 4

AVERAGE TA RGET  STRENGTH IN dB = - 4 6 . 0 6

TARGET STRENGTH STD DEV IN dB = 5 . 8 6

# ECHOES W ITH BEAM PATTERN FACTORS > O dB= 12

NUMBER OF F I S H  USED = 42
FULL ANGLE OF CONE = 6 . 0 0
E STIM A TED  VOLUME IN  C U B IC  METERS = . 847E+03
D EN SITY  IN  F I S H  PER C U B IC  METER = . 4 9 6 E -0 1
EQ UIVA L EN T STRATUM LENGTH (7./100) = . 9 9 4 0

SUMMARY OF DATA FROM DEPTH 5 . 0  TO 6 . 0



HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = A
B= 1 dB TO B = n dB NUMBER OF ECHOES =
B= 2 dB TO B = dB NUMBER OF ECHOES = 4

TOTA L NUMBER OF RECORDED ECHOES = 190

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 51

AVERAGE B ACKSCATTERIN G  CROSS S E C T IO N  = . 1 0 7 4 E -0 2  IN dB = - 2 9 . 6 9

BACKSCATTERING CROSS S E C T IO N  STD DEV = . 13 48E -02

AVERAGE TARGET STRENGTH IN  dB = - 3 3 . 2 7

TARGET STRENGTH STD DEV IN dB = 6 . 2 2

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 11

NUMBER OF F I S H  USED = 51
FULL  ANGLE OF CONE = 6 . 0 0
E S TIM A TE D  VOLUME IN CUBIC  METERS = . 131E+04
D E N S IT Y  IN F I S H  PER CUBIC  METER = . 3 8 9 E - 0 1
E Q U IV A L E N T  STRATUM LENGTH (7./100) = .9911

SUMMARY OF DATA FROM DEPTH 2 . 0  TO  6 . 0

DEPTH INTE RVALS

FROM 2. 00 2.  40 2 . 80 3.  20 3.  60 4.  00 4 .  40 4.  80 5.  20 \~i m ^  0
TO 2. 40 2.  80 3. 20 3.  60 4.  00 4.  40 4 .  80 5 .  20 5.  60 6 .  00

TS SL

- 7 4 0 0 0 0 o 0 0 o 0 0 <:
- 7 2 0 0 0 0 0 0 0 (j 0 0 c
- 7 0 0 0 0 0 o 0 0 0 o 0 c
- 6 8 0 0 0 0 0 0 0 o 0 0 c
—66 0 0 0 0 0 o o 0 0 o c
- 6 4 0 0 0 0 0 0 0 0 o 0 c
- 6 2 0 1 1 0 0 0 0 0 0 0
- 6 0 0 1 0 0 1 0 0 0 o o
- 5 8 0 0 0 0 0 0 1 0 o 0 3
- 5 6 0 0 0 0 0 1 2 0 0 0 -
—54 0 o 0 0 0 0 1 0 0 0 ]
—52 0 0 0 0 2 0 2 2 0 0 6
- 5 0 0 0 0 1 0 0 4 0 0 0 c

- 4 8 0 0 0 0 0 2 1 1 0 0 L
- 4 6 0 0 0 0 0 0 5 0 1 o 6
—44 0 0 0 0 1 0 6 2 1 0 1C
- 4 2 0 0 0 0 0 0 3 0 3 0 i
- 4 0 0 0 0 0 0 0 3 5 3 0 1 1
- 3 8 0 0 0 0 0 0 1 0 4 1 I
- 3 6 0 0 0 0 0 0 1 2 2 2 j
—34 0 0 0 0 0 0 1 0 2 2 c

- 3 2 0 0 0 0 0 0 0 0 2 ' 1 2
- 3 0 0 0 0 0 0 0 0 0 7 1 i
- 2 8 0 0 0 0 0 0 o 0 4 4 €
- 2 6 0 o 0 0 0 0 0 0 0 -
- 2 4 0 0 0 0 0 0 0 0 0 3 -
- 2 2 0 0 0 0 0 0 0 0 1 1 r

- 2 0 0 0 0 0 0 0 0 0 0 o - (
— 1 Q n n n n o n n 0 0 n



m m m
- 2 0  : 0 0 0 O O O " O "
- i s  : 0 0 0 O O O 0
- 1 6  : 0 0 O O O O O

SUM 0 n 1 1 4 3 31

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES —
B= 1 dB TO B = 2 dB NUMBER OF ECHOES =r
B - 2 dB TO B = 3 dB NUMBER OF ECHOES

12

TO TAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE BACKSCATTERING CROSS S E C T IO N  =

BACKSCATTERING CROSS SE C TION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF F I S H  USED = 102
FULL ANGLE OF CONE = 6 . 0 0
ESTIM ATED VOLUME IN CUBIC  METERS = . 186E+04
D EN SITY  IN F I S H  PER CUBIC  METER = . 5 4 9 E -0 1
EQUIVALENT STRATUM LENGTH (/./100) -  .99!

10 
a 

1 1

3 3 8  

1 0 2  

. 6 0 7 G E -0 3  

. 1 1 6 0 E -0 2

29

10 2

IN  dB - 3 2 . 1 7

- 4 0 .  16 

9 .  78

Rea ding  - f i l e  d : \ e s p _ n r  a\W30#06a. d a t  
A n a l y z i n g  Run # 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 2171

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 3 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

« 0 0 0 0 0 0 0 3 0 0 1 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

O 
O



B= O dB TO B = 1 dB NUMBER OF ECHOES =
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = O

B= 2 dB TO B = 3 dB NUMBER OF ECHOES = O

TOTAL NUMBER OF RECORDED ECHOES = 12

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 4

AVERAGE BACKSCATTERING CROSS S E C TIO N  = . 1 9 3 3 E -0 5  IN  dB = - 5 7 . 1 4

BACKSCATTERING CROSS S E C TIO N  STD DEV = . 1 5 7 2 E -0 5

AVERAGE TARGET STRENGTH IN dB = - 5 7 . 9 7

TARGET STRENGTH STD DEV IN  dB = 2 . 8 7

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 2

NUMBER OF F I S H  USED -  4
FULL ANGLE OF CONE = 6 . 0 0
E S TIM A TE D  VOLUME IN  CUBIC  METERS = . 159E+03
D E N S ITY  IN  F I S H  PER CUBIC  METER = . 2 5 2 E - 0 1
EQUIVA LENT STRATUM LENGTH C/./100) = 1 . 0 0 0 0

SUMMARY OF DATA FROM DEPTH 3 . 0  TO 4 . 0  

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS “74 -72 -70 -68 *66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 « 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = O
B= 1 dB TO B = 2 dB NUMBER OF ECHOES =  O
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 2

TO TA L  NUMBER OF RECORDED ECHOES -  9

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 3

AVERAGE BACKSCATTERING CROSS S E C T IO N  = . 2 4 1 9 E - 0 5  IN  dB = - 5 6 . 1 6

BACKSCATTERING CROSS S E C T IO N  STD DEV = . 1 9 5 6 E -0 5

AVERAGE TA RGET STRENGTH I N  dB = - 5 7 . 0 8

TA RGET STRENGTH STD DEV I N  dB = 3 . 3 8

# ECHOES WITH BEAM PATTERN FACTORS > O d B -  2

NUMBER OF F I S H  USED = 3
—• • /'Mci c n c  rnMP = 6 . 0 0



AVERAGE BACKSCATTERING CROSS SECTION = . 2419E-05 IN dB = -56.16

BACKSCATTERIN G CROSS S E C T IO N  STD DEV = . 1 9 5 6 E -0 5

AVERAGE TARGET STRENGTH IN  dB = - 5 7 . 0 8

TARGET STRENGTH STD DEV IN dB = 3 . 3 8

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 2

NUMBER OF F I S H  USED = 3
FU L L  ANGLE OF CONE = 6 . 0 0
E S T IM A T E D  VOLUME IN  CUBIC  METERS = . 3 4 0 E + 0 3
D E N S ITY  I N  F I S H  PER C U BIC  METER = . 8 8 1 E - 0 2
E Q U IV A L E N T  STRATUM LENGTH (7./100) = . 9 9 4 4

SUMMARY OF DATA FROM DEPTH 4 . 0  TO 5 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

« 0 0 0 0 0 0 0 0 1 1 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = • 1 dB NUMBER OF ECHOES = 9

B= 1 dB TO B = 2 dB NUMBER OF ECHOES =* 1

B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 0

TOTAL NUMBER OF RECORDED ECHOES = 25

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 6

AVERAGE BACKSCATTERIN G CROSS S E C TIO N  = . 4 6 1 9 E - 0 5  IN  dB ~ - 5 3 . 3 5

BACKSCATTERIN G CROSS S E C TIO N  STD DEV = . 2 5 7 9 E - 0 5

AVERAGE TARGET STRENGTH IN  dB = - 5 4 . 0 7

TARGET STRENGTH STD DEV IN  dB = 2 . 8 8

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 3

NUMBER OF F I S H  USED = 6
FU L L  ANGLE OF CONE = 6 . 0 0
E S T IM A T E D  VOLUME IN  CUBIC  METERS = . 59 3E+03
D E N S IT Y  IN F I S H  PER CUBIC  METER = . 1 0 1 E -0 1  
E Q U IV A L E N T  STRATUM LENGTH C/./lOO) = . 9 8 9 0

SUMMARY OF DATA FROM DEPTH 5 . 0  TO 6 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

t 0 0 0 0 0 0 0 0 0 0 0 1  1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



B= 0 dB TO B = 1 dB NUMBER OF ECHOES = o
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 0
B= O dB TO B = 3 dB NUMBER OF ECHOES = 0

TO TA L  NUMBER OF RECORDED ECHOES = 6

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 2

AVERAGE B ACKSCATTERIN G  CROSS SE C TIO N  = . 7 6 9 4 E -0 5  IN dB = - 5 1 . 1 4

BACKSCATTERIN G CROSS S E C T I O N  STD DEV = . 1231E-05

AVERAGE TARGET STRENGTH IN dB = - 5 1 . 1 7

TARGET STRENGTH STD DEV IN  dB = . 7 0

# ECHOES WITH BEAM PATTERN FACTORS > O dB= O

NUMBER OF F I S H  USED = 2
FULL ANGLE OF CONE = 6 . 0 0
E S TIM A TE D  VOLUME IN  C U B IC  METERS = . 914E+03
D E N S IT Y  IN  F I S H  PER C U B IC  METER = . 2 1 9 E - 0 2
E Q U IV A L E N T  STRATUM LENGTH C/./100) = .9 8 3 5

SUMMARY OF DATA FROM DEPTH 2 . 0  TD 6 . 0

DEPTH

FROM 2 . 0 0 2. 40 2 . 80 3.  20 3.  60
TO 2 . 4 0 2 . 80 3.  20 3.  60 4.  00

T S

- 7 4 0 0 0 0 0
- 7 2 0 0 0 0 0
- 7 0 0 0 0 0 o
- 6 8 0 0 0 0 0
—66 0 0 0 0 o
- 6 4 0 0 0 0 0
- 6 2 0 0 0 0 0
- 6 0 1 0 o 0 0
—58 o 0 1 0 0
- 5 6 0 0 0 0 0
- 5 4 1 0 1 0 o
- 5 2 0 0 0 0 0
- 5 0 0 0 0 0 0
-*48 0 0 0 0 o
- 4 6 0 0 0 0 0
- 4 4 0 0 0 0 0
- 4 2 0 0 0 0 0
- 4 0 0 0 0 0 0
- 3 8 0 0 0 0 0
- 3 6 0 0 0 0 0
- 3 4 0 o 0 0 (I)
—32 0 0 0 o o
- 3 0 0 0 0 0 0
- 2 8 0 0 0 0 0
- 2 6 0 0 0 0 o
- 2 4 0 0 0 0 o
—2 2 0 0 0 0 0
- 2 0 0 0 0 0 o
- 1 8 0 o o 0 o
- 1 6 0 0 0 0 0

INTERVALS

4 .  00 4 .  40 4 . 8 0  5 .  20  5 .  60 
4 .  40 4 .  80 5 .  20  5 .  60 6 .  00

SI

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
o 0 o o 0
0 0 0 0 0
0 0 o 0 0
0 o 0 0 o
0 0 0 o 0
0 o 1 o 0
1 0 0 0 0
1 0 0 0 0

0 1 o o
0 0 0 1 0
0 0 0 0 0
0 0 0 0 o
0 0 0 o 0
o 0 0 0 o
0 0 o 0 0
0 o 0 0 0
0 0 0 0 0
0 0 0 0 (I)
0 0 0 0 0
0 0 o 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

SUM 2 0 5 0 0 5 0 2 1 0  1



HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B“ 0 dB T O B = 1 dB NUMBER OF ECHOES = 4
B~ 1 dB TO B - 2 dB NUMBER OF ECHOES = 1
B= dB TO B = 3 dB NUMBER OF ECHOES = 2

TO TA L  NUMBER OF RECORDED ECHOES = 55

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 15

AVERAGE B ACKSCATTERIN G  CROSS S E C T IO N  = . 3 8 7 3 E -0 5  IN dB = - 5 4 . 1 2

BACKSCATTERING CROSS S E C TIO N  STD DEV = . 2 7 2 3 E -0 5

AVERAGE TA RGET STRENGTH IN dB = - 5 5 . 3 2

TARGET STRENGTH STD DEV IN dB = 3 . 4 9

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 7

NUMBER OF F I S H  USED = 15
FULL ANGLE OF CONE = 6 . 0 0
E STIM A TED  VOLUME IN C UBIC  METERS = . 130E+04
D E N S IT Y  IN F I S H  PER CUBIC  METER = . 116E-01 
E QUIV ALENT STRATUM LENGTH C/./100) = .99 17

R e a d in g  - f i l e  d : \ e s p _ n r a\W30#06a. d a t  
A n a l y z i n g  Run # 2 

R e a d i n g  f i l e  d : \esp nra\W 3 0# 0 9 b . d a t  
A n a l y z i n g  Run #  1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TO TA L  NUMBER OF PINGS = 3058

DATA FOR FREQUENCY 42 0.

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 3 . 0  

TARGET STRENGTH DISTRIBUTION FDR STRATUM 1
TS -74 -72 -70 -68 -66 -64 -42 -60 -58 -56 -54 -52 -50 -4B -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
1 0  0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES 0
B= 1 dB T O  B = 2 dB NUMBER OF ECHOES 1
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 0

TOTA L NUMBER OF RECORDED ECHOES = 19

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 3

AVERAGE B ACKSCATTERIN G  CROSS S E C T IO N  = . 2 2 9 7 E -0 5  IN  dB = - 5 6 . 3 9

BACKSCATTERIN G CROSS SE C TION STD DEV = . 5 9 2 1 E -0 6

AVERAGE TARGET STRENGTH IN  dB = - 5 6 . 4 8

TARGET STRENGTH STD DEV IN  dB = 1 . 1 1

it pruntrq lit t t u  r./»Trrr,M «- ~



____ _ r-nn o t a t t q t i  r.s —

NUMBER OF F I S H  USED = 3
FULL ANGLE OF CONE = 6 . 0 0
ESTIM A TED  VOLUME IN C UBIC  METERS = . 22BE+03
DENSITY  IN F I S H  PER CUBIC  METER = . 132E-0 1  
EQUIV ALENT STRATUM LENGTH (7./100) = 1 . 0 0 0 0

SUMMARY OF DATA FROM DEPTH 3 . 0  TO 4 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

« 0 0 0 0 0 0 0 0 2 1  1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 2
>B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 1
B— 2 dB TO B = 3 dB NUMBER OF ECHOES = 0

TOTAL NUMBER OF RECORDED ECHOES = 24

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 6

AVERAGE BACKSCATTERING CROSS S E C T IO N  = . 3 9 1 0 E - G 5  IN  dB = - 5 4 . 0 8

BACKSCATTERING CROSS S E C T IO N  STD DEV = . 2 7 8 3 E -0 5

AVERAGE TARGET STRENGTH IN  dB = - 5 5 .  15

TARGET STRENGTH STD DEV IN  dB = 3 . 4 6

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 3

NUMBER OF F IS H  USED = 6
FULL ANGLE OF CONE = 6 . 0 0
ESTIM A TED  VOLUME IN CUBIC  METERS = . 490E+03

(DENSITY  IN F I S H  PER CUBIC METER = . 123E-01 
E QUIV ALENT STRATUM LENGTH (7./100) = .9 9 8 5

SUMMARY OF DATA FROM DEPTH 4 . 0  TO 5 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

« 0 0 0 0 0 0 0 0 0 1  1 0  1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B -  1 dB NUMBER OF ECHOES = 0
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 2
B -  2 dB TO B = 3 dB NUMBER OF ECHOES = 0

TOTAL NUMBER OF RECORDED ECHOES = 14

NUMBER OF ECHOES USED FOR S T A T I S T I C S  =



A V t N H U t  b M U K b L H I  I t H l I M b  L K U S S  S E C T I O N  = ■ t U I N  d B  = -52.42

BACKSCATTERING CROSS S E C T IO N  STD DEV = . 3 3 4 6 E -0 5

AVERAGE TARGET STRENGTH IN dB = - 5 2 . 9 1

TARGET STRENGTH STD DEV IN dB = 2 . 5 5

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 2

NUMBER OF F IS H  USED = 3
FULL ANGLE OF CONE = 6 . 0 0
E STIM A TED  VOLUME IN CUBIC  METERS = . B55E+03
D E N S IT Y  IN F I S H  PER C U B IC  METER = . 3 5 1 E - 0 2
E Q U IV A L E N T  STRATUM LENGTH (7./100) = . 9 9 7 0

SUMMARY OF DATA FROM DEPTH 5 . 0  TO 6 . 0  

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
‘ I 0 0 0 0 0 0 0 0 0 0 0 2 1  1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 0
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = O
B”  2 dB TO B = 3 dB NUMBER OF ECHOES = 0

TO TA L  NUMBER OF RECORDED ECHOES = 38

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 6

AVERAGE BACKSCATTERING CROSS S E C TIO N  = . 1 6 4 7 E -0 4  IN  dB = - 4 7 . 8 3

BACKSCATTERING CROSS S E C T IO N  STD DEV = . 1 2 1 8 E -C 4

AVERAGE TARGET STRENGTH IN dB = - 4 8 . 9 0

TARGET STRENGTH STD DEV IN dB = 3 . 4 0

# ECHOES WITH BEAM PATTERN FACTORS > O dB= O

NUMBER OF F I S H  USED = 6
FULL ANGLE OF CONE = 6 . 0 0
E STIM A TED  VOLUME IN C U B IC  METERS = . 132E+04
D E N S IT Y  IN  F IS H  PER CUBIC  METER = . 4 5 3 E - 0 2
E Q UIVA L EN T STRATUM LENGTH (7./100) = .9 9 5 6

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 6 . 0

DEPTH IN TE R V A L S

FROM 2 . 00 2 . 4 0 2 . 8 0 3. 2 0 3. 60 4 .  00 4. 40 4 .8 0 5 . 2 0 5. 60
TO 2 . 4 0 2 . 8 0 3. 20 3 . 6 0 4. 00 4.  40 4. 80 5 .2 0 5 .  60 6 . 00

TS SUM

- 7 4  : (I) 0 0 0 0 0 0 0 0 0 0
- 7 2 0 0 0 0 0 0 0 0 0 0 0
-7 i 't  * n r\ M a ri /"l r% M r\ r\



JKTiSf

»

»

I

»

»

BH9P! * 2 o o
o
0

2
1

- 5 4 0 0 o 0 1
0 0 0 0

- 5 0 0 0 0 o 0
- 4 8 0 0 0 o 0
- 4 6 0 0 0 0 0
- 4 4 0 0 0 0 o
- 4 2 0 0 0 o 0
- 4 0 0 o 0 0 0
- 3 8 0 0 0 0 o

0 0 0 0 0
—3 4 0 0 0 0 o
- 3 2 0 0 0 0 0
- 3 0 0 0 0 0 o
- 2 8 0 0 o 0 0
- 2 6 0 0 0 0 0
- 2 4 0 o 0 0 0
- 2 2 ! 0 0 0 0 0
- 2 0 0 0 o 0 0
- 1 8 : 0 0 0 0 0
- 1 6 0 0 0 0 0

SUM 7; (I) 0 0 6

To
o
o
o
0
0
0
o
o
0
0
o
0
0
Q
0
0
o
o
0
0
0
0

o
0
1
o
0
1
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
0 
0 
0
1 
o 
0 
0 
(j 
0 
0 
o 
o 
0 
0 
0 
0 
o 
0 
0 
o 
o 
0

0
1 
1 
1
o
(j
o
o
0
0
0
o
0
o
0
o
o
o

0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES =
B= 1 dB TO B “ 2 dB NUMBER OF ECHOES = 4
B= dB TO B * 3 dB NUMBER OF ECHOES = 1

TO T A L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE BACKSCATTERING CRDSS S E C T IO N  =

BACKSCATTERIN G CROSS SE C TIO N  STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB «

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF F I S H  USED = 19
FULL ANGLE OF CONE = 6 . 0 0
E STIM A TED  VOLUME IN CUBIC  METERS = . 188E+04
D E N S IT Y  IN F I S H  PER CUBIC  METER = . 1 0 1 E -0 1
EQ UIVA L EN T STRATUM LENGTH (7./100) «  . 9 9 7 8

R e a d i n g  - f i l e  d : \ e 5 p _ n r a \ W 3 0 t t l 0 a . d a t  
A n a l y z i n g  Run # 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TO T A L  NUMBER OF PINGS = 894

506

19

8074E —05 

8 9 7 0 E - 0 5

IN  dB = - 5 0 . 9 3

- 5 2 . 8 4  

4 .  08

DATA FOR FREQUENCY 420.



TARGET STRENGTH DISTRIBUTION FOR STRATUM 1

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

« 0 0 0 0 0 0 1  t 1 0 0  O O O O O O O  0 0 0  O O O  0 0  0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= O dB TO B = 1 dB NUMBER OF ECHOES =
B -  1 dB TO B = 2 dB NUMBER OF ECHOES =
B -  2 dB TO B = 3 dB NUMBER OF ECHOES =

T O T A L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S

AVERAGE B ACKSCATTERIN G  CROSS SE C TIO N

BACKSCATTERIN G CROSS S E C T IO N  STD DEV

£  AVERAGE TARGET STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS >

^  NUMBER OF F I S H  USED -  
FU L L  ANGLE OF CONE =
E S T IM A T E D  VOLUME IN C U B IC  METERS = 
D E N S IT Y  IN  F I S H  PER C U B IC  METER 
E Q U IV A L E N T  STRATUM LENGTH <’/./ IO C)  =

7

. 1077E—05 IN dB = - 5 9 . 6 8  

. 5 1 71 E-C 6

—6 O •06

2 .  30

O dB= 2

6 . OO 
. 663E+U2 
. 4 5 2 E -0 1

1 . OOOO

IUMMARY OF DATA FROM DEPTH 3 . 0  TO 4. O

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 - 44 - 42 - 40 -38 -36 -34 -32 -30 - 28 -26 - 24 -22 - 20 -18 -16

0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECHOES = 
NUMBER OF ECHOES = 
NUMBER OF ECHOES =

T O T A L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE BACKSCATTERIN G CROSS S E C T IO N  = 

B ACKSCATTERIN G  CROSS S E C T IO N  STD DEV = 

AVERAGE TARGET STRENGTH IN  dB =

TARGET STRENGTH STD DEV I N  dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

O
O
O

24

1

1269E - 0 4

OOOOE+OO

IN  dB = - 4 8 . 9 6

- 4 8 . 9 6  

. O O

O



EQUIVALENT STRATUM LENGTH (X/100) = 1 . 0 0 0 0

SUMMARY OF DATA FROM DEPTH 4 . 0  TD 5 . 0  

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 - 42 -40 -38 -36 -34 -32 -30
« 0 0 0 0 0 0 0 0 0 0 2 0 1 0  0 0 2 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 1
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = O
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = O

0 0 0 0 0 0 0

TOTAL NUMBER OF RECORDED ECHOES = 19

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 5

AVERAGE BACKSCATTERIN G CROSS S E C T IO N  = . 3 0 7 5 E -0 4  IN  dB = - 4 5 . 1 2

BACKSCATTERING CROSS S E C T IO N  STD DEV = . 3 4 6 5 E -0 4

AVERAGE TARGET STRENGTH IN dB = - 4 8 . 2 2

TARGET STRENGTH S T D  DEV IN dB -  6 . 0 6

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 1

NUMBER OF F I S H  USED = 5
FULL ANGLE OF CONE = 6 . 0 0
ESTIM A TED  VOLUME IN  C U B IC  METERS = . 250E+03
DEN SITY  IN F I S H  PER C U B IC  METER = . 2 0 0 E - 0 1  
EQUIV ALENT STRATUM LENGTH (7./100) = 1 . 0 0 0 0

SUMMARY OF DATA FROM DEPTH 5 . 0  TO 6 . 0  

TfiSSET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -56 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
9 0 0 0 0 0 0 0 0 0 0 3 1 1 2 7 8 6 8 4 2 1 3 1 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P A TTE R N  FACTORS > 0 dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 11
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 2
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 1

TOTAL NUMBER OF RECORDED ECHOES = 90

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 47

AVERAGE BAC KSC A TTERIN G  CROSS S E C TIO N  = . 1310E-03 IN  dB = - 3 8 . 8 3

BACKSCATTERING CROSS S E C T I O N  STD DEV = . 2 0 0 3 E -0 3

AVERAGE TARGET STRENGTH IN  dB = —



TARGET STRENGTH STD DEV IN dB = 5. 60

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 14

NUMBER OF F I S H  USED = 47
FULL ANGLE OF CONE = 6 . 0 0
ESTIMATED VOLUME IN C U BIC  METERS = . 3B 8E +03
DENSITY IN  F I S H  PER C UBIC  METER = . 12 1E+00
EQUIVALENT STRATUM LENGTH C/./100) = 1 . 0 0 0 0

SUMMARY OF DATA FROM DEPTH

FROM 2 . 0 0  2 . 4 0  2 . 8 0  
TO 2 . 4 0  2 . 8 0  3 . 2 0

TS

O TO 6 . 0

DEPTH IN TERVALS

. 20 

. 60
3 « 60 
4 .  00

4 . 00 
4 .  40

4 .  40 
4 .  80

4 . 8 0  5 . 2 0  5 . 6 0  
5 . 2 0  5 . 6 0  6 . 0 0

SI

- 7 4 0 0 0 0 o 0 Cl 0 0 o <
- 7 2 0 0 o 0 0 0 Ci 0 o 0 <
- 7 0 0 0 0 0 0 o 0 0 o 0 <
- 6 8 0 0 0 0 0 0 0 0 0 0 <
—66 0 0 0 0 o 0 0 o o 0 (
- 6 4 0 0 0 0 0 0 0 0 0 0 <
- 6 2 1 o 0 0 o 0 Ci 0 0 0 j
- 6 0 0 1 0 0 0 0 Ci 0 Ci 0 1
- 5 8 0 0 1 0 0 o (I) 0 0 0 1
- 5 6 0 0 0 0 0 o 0 0 0 0 c
- 5 4 0 0 o o 0 1 1 1 1 1 Cl
- 5 2 0 0 0 0 0 0 0 1 0 0 i
- 5 0 0 0 0 0 0 0 Ci 1 o 1
- 4 8 0 0 1 0 0 o 0 1 1 0 7
- 4 6 (I) 0 0 0 0 0 0 1 4 1
- 4 4 o 0 0 0 0 o 0 9 4 o e
- 4 2 o o 0 0 0 0 1 n 0 crij 6
- 4 0 0 0 0 0 0 Ci 0 1 5 E
- 3 8 0 0 0 0 o 0 0 1 1 4 6
- 3 6 o o 0 0 0 0 o 1 1 0
- 3 4 (j 0 0 0 0 Ci o 0 1 0 1

0 0 0 0 0 0 0 n 1 0 3
- 3 0 0 0 o 0 0 o 0 0 1 Ci 1
- 2 8 o 0 0 0 0 <:> 0 0 0 0 <:
- 2 6 0 0 o 0 0 0 0 0 o Ci c
- 2 4 0 Ci 0 0 0 0 Ci Ci 0 0 0
—22 0 0 0 0 0 Ci Ci 0 0 0 c
- 2 0 0 0 0 o 0 0 Ci Cl 0 Cl 0
- 1 8 0 0 0 0 0 (I) 0 (I) 0 0 0
- 1 6 0 0 0 0 0 0 Ci 0 0 0 0

SUM 1 1 0 0 1 o 15 14 2 2 5 8

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B - 1 dB NUMBER OF ECHOES = 13
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = '4
B - 9 dB TO B = 3 dB NUMBER OF ECHOES = 1

TOTAL NUMBER OF RECORDED ECHOES = 304

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 5 8



AVERAGE TARGET STRENGTH IN dB = -43.65

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 18

NUMBER OF F I S H  USED = 58
FULL ANGLE OF CONE = 6 . 0 0
ESTIMATED VOLUME IN CUBIC  METERS = . 548E+ 03
D EN SITY  IN F I S H  PER C U B IC  METER -  . 106E+00
EQUIVALENT STRATUM LENGTH (7./100) = 1 . 0 0 0 0

TARGET STRENGTH STD DEV IN dB = 6-83

Reading  - f i l e  d : \esp_nra\W(
A n a l y z i n g  Run # 1 

DATA GROUP REPORT FOR TRANSDl 
TOTAL NUMBER OF PINGS = 2612

DATA FOR FREQUENCY 42 0.

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 3 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 -68 -66 -64 -62 -60 -5B -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
* 0 0 0 0 0 0 1 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS O dB

B= O dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECHOES = 
NUMBER OF ECHOES = 
NUMBER OF ECHOES =

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE BACKSCATTERING CROSS SE C TIO N  =

BACKSCATTERING CROSS S E C T IO N  STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN  dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF F I S H  USED = 5
FULL ANGLE OF CONE = 6 . 0 0
ESTIMATED VOLUME IN C U B IC  METERS = . 19 5E+03
DENSITY IN F I S H  PER C U B IC  METER = . 2 5 6 E - 0 1
EQUIVALENT STRATUM LENGTH (7./100) = 1 .0 0 0 0

14

. 1 0 4 7 E - 0 5  

. 3 7 7 6 E -0 6

IN  dB = - 5 9 . 8 0

- 6 0 . 0 4

1 . 67

SUMMARY OF DATA FROM DEPTH 3 . 0  TO 4 . 0  

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74 -72 -70 -Aft -W -AO -Aft -■%« -*ii -SO -SA -4Q -AA -11 -»a -to -it -"*« -r> _•>*



HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B - 0 dB TO B = 1 dB NUMBER OF ECHOES = 1
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 1
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 1

T O T A L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE BACKSCATTERING CROSS S E C T IO N  =

B ACKSCATTERIN G CROSS S E C T IO N  STD DEV =

AVERAGE TARGET STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN  dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF F I S H  USED = 4
FU L L  ANGLE OF CONE = 6 . 0 0
E S T IM A T E D  VOLUME IN CUBIC  METERS = . 420E+03
D E N S IT Y  IN F I S H  PER CUBIC  METER = . 9 5 2 E - 0 2  
E Q U IV A L E N T  STRATUM LENGTH C/./100) = 1 . 0 0 0 0

16

4

. 1581E — 05  

, 1 3 5 3 E - 0 5

IN dB = - 5 8 . 0 1

- 5 8 . 9 8

3 .  15

SUMMARY OF DATA FROM DEPTH 4 . 0  TO 5. (J

TARBET STRENGTH DISTRIBUTION FOR STRATUM 3

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 - 42 -40 -38 -36 -34 -32 -30
* 0 0 0 0 0 0 0 0 0 0 2 3 5 2 0 1 2 0 1 0  0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB
*

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = O
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = O
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 0

0 0

T O T A L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE BACKSCATTERING CROSS S E C T IO N  =

B ACKSCATTERIN G CROSS SE C TIO N  STD DEV =

AVERAGE TARGET STRENGTH IN  dB =

TA RGET  STRENGTH STD DEV IN  dB =

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF F I S H  USED = 16
FULL  ANGLE OF CONE = 6 . 0 0
E S T IM A T E D  VOLUME IN CUBIC  METERS = . 735E+03
D E N S IT Y  IN  F I S H  PER CUBIC  METER = . 2 1 8 E - 0 1
POI IT UAL tTKIT CTDATI IM I CklQTIJ /v ✓ « \ — <

42

16

2 5 6 5 E - 0 4  

3 4 7 2 E — 04

IN dB = - 4 5 . 9 1

- 4 8 . 5 2  

4 . 5 1



SUMMARY OF DATA FROM DEPTH 5.0 TO 6.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4

TS -74 -72 -70 -68 -66 -64 -62 -60 -5B -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -IB -16
| 0 0 0 0 0 0 0 0 0 0 0 4 5 8 6 8 4 2 2 5  1 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= O dB TO B = I dB NUMBER OF ECHOES = n
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = l

B= 2 dB TO B = 3 dB NUMBER OF ECHOES = l

T O T A L  NUMBER OF RECORDED ECHOES = 147

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 45

AVERAGE B ACKSCATTERIN G  CROSS S E C TIO N  = . 6 9 9 4 E -0 4  IN  dB = - 4 1 . 5 5

B ACKSCATTERIN G  CROSS S E C TIO N  STD DEV = . 9 3 4 7 E -0 4

AVERAGE TA RGET STRENGTH IN  dB = - 4 4 . 5 7

TA RGET STRENGTH STD DEV IN  dB = 5 . 0 9

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 4

NUMBER OF F I S H  USED = 45
FU L L  ANGLE OF CONE = 6 . 0 0
E S T IM A T E D  VOLUME IN  C U B IC  METERS = . U 4 E + 0 4
D E N S IT Y  IN  F I S H  PER C U B IC  METER = . 3 9 5 E - 0 1  
E Q U IV A L E N T  STRATUM LENGTH (7./100) = .9 9 9 8

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 6 . 0

DEPTH INTE RVALS

FROM 2 .  OO 2 .  40 2 . 8 0 3 .  20 3 . 6 0 4 .  00 4 . 4 0 4 .  SO 5 .  20 5 . 6<
TO 2 .  40 2 .  80 3 .  20 3 .  60 4 .  OO 4 .  40 4 .  80 5 .  20 5 .  60 6 . o<:

TS

- 7 4 O O 0 0 O 0 0 0 0 o
- 7 2 O 0 O 0 O 0 0 0 0 0
- 7 0 0 0 O o o 0 0 0 0 0
- 6 8 0 o <1) 0 0 0 0 0 o 0
- 6 6 0 0 O o 0 0 0 0 0 o
- 6 4 0 0 O 0 0 0 0 0 0 0
- 6 2 0 0 2 0 O 0 0 0 0 0
- 6 0 2 0 n 1 o 0 0 0 0 0
- 5 8 1 0 0 0 0 0 0 o (I) o
- 5 6 O o 0 o 0 0 0 0 0 0
- 5 4 0 0 o 1 o 0 2 o 0 0
- 5 2 O 0 0 0 0 2 1 1 1 2
- 5 0 o 0 0 0 0 1 o 1 4 1
- 4 8 0 0 0 0 0 0 2 0 4 4
- 4 6 0 0 0 0 0 0 0 0 6 1
- 4 4 0 0 0 0 0 0 1 0 cwl
- 4 2 0 0 0 0 o 0 0 2 2
- 4 0 0 0 0 0 0 0 0 0 1 1
- 3 8 0 0 0 (I) (1) 0 (I) 1 0
- .TA 0 0 0 o o 0 0 0 1 4



-30 • o ' Q .. b'“
-28 0 0 o o o
-26 0 o o 0 0
-24 o 0 o 0 0
—22 o 0 0 0 o
-2 0 o 0 0 0 o
-18 0 0 0 o o
-16 o 0 0 0 0

SUM 7; o 4 n 0

o o
0 o o o
o 0 0 0
0 0 0 o
0 0 0 0
o 0 o 0
o o 0 0

9 5 24 2 1

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B ~ 0 dB TO B = 1 dB 
B— 1 dB TO B - 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECHOES = 
NUMBER OF ECHOES = 
NUMBER OF ECHOES =

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERING CROSS SECTION = 

BACKSCATTERING CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB^

322

71

. 5056E-04 

.8036E—04

IN dB = -42.96

-47.39

6. 77

12

NUMBER OF FISH U S E D '=
FULL ANGLE OF CONE =
ESTIMATED VOLUME IN CUBIC METERS = 
DENSITY IN FISH PER CUBIC METER 
EQUIVALENT STRATUM LENGTH (7./100) -

Reading file d:\esp_nra\W30ttl2a.dat 
Analyzing Run # 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS -

71 
6.00 

161E+04 
440E-01

. 9999

2834

Ml DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 TO 3.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 -6B -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -•34-32 -30 -
* 0 0 0 0 0 0 0 1 2 3 1 0  1 0  0 0 1 0  0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

0 dB TO B = 1 dB NUMBER OF ECHOES = 0
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 1
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 1

0 0 0 0

imdcc' np RFCORDED ECHOES = 48



AVERAGE BACKSCATTERING CROSS SECTION . 9954E-05 IN dB -50.

HACKSCATTERING CROSS SECTION STD DEV .2018E-04

AVERAGE TARGET STRENGTH IN dB -54.

IARGET STRENGTH STD DEV IN dB

(I ECHOES WITH BEAM PATTERN FACTORS > O dB=

HUMBER OF FISH USED =
JDLL ANGLE OF CONE = 
f S T IMATED VOLUME IN CUBIC METERS 
DENSITY IN FISH PER CUBIC METER
V GUI VALENT STRATUM LENGTH (7./ 100)

9
6 . 00 

209E+03 
430E-01

1 .0000

NUMMARY OF DATA FROM DEPTH 3.0 TO 4.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74-72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
I 0 0 0 0 0 0 0 1 2 3 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

ii- O dB TO B = 1 dB NUMBER OF ECHOES = 1
B - 1 dB TO B = 2 dB NUMBER OF ECHOES = 1
B 2 dB TO B = 3 dB NUMBER OF ECHOES = 1

“I i.j T A L  NUMBER OF RECORDED ECHOES = 40

NUMBER OF ECHOES USED FOR STATISTICS = 9

AVERAGE BACKSCATTERING CROSS SECTION = . 1026E-04 IN dB = -49.:

UnCKSCATTERING CROSS SECTION STD DEV = . 1656E-04

AVERAGE TARGET STRENGTH IN dB = -54.'

target strength std dev in dB = 5 .

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 3

NUMBER OF FISH USED = 9
PULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .451E+03
density in fish per cubic meter = .20 0E -0 1
EUIJI VALENT STRATUM LENGTH (7./100) = .9989

SUMMARY O F  DATA FROM DEPTH 4.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -7* -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
I C 0 C  0 0 0 0 0 0 1 1 4 1  1 5 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0

CTfiRp^w nrr ncflM d a t t c d m  c A r m n n  s _»»-»



FATTERN FACTORS > 0 dB

L

B= 0 dB TO B = 1 dB NUMBER OF ECHOES =
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = o
B= dB TO B = 3 dB NUMBER OF ECHOES = n

TOTAL NUMBER OF RECORDED ECHOES = 46

NUMBER OF ECHOES USED FOR STATISTICS = 16

AVERAGE BACKSCATTERING CROSS SECTION = .2300E-04 IN dB = -46

BACKSCATTERING CROSS SECTION STD DEV = .2710E-04

AVERAGE TARGET STRENGTH IN dB = -48

TARGET STRENGTH STD DEV IN dB = 4

# ECHOES WITH BEAM PATTERN FACTORS > O dB- 5

NUMBER OF FISH USED = 16
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .788E+03
DENSITY IN FISH PER CUBIC METER = .203E-01
EQUIVALENT STRATUM LENGTH C/./lOO) = .9980

SUMMARY OF DATA FROM DEPTH 5.0 TO 6.0 

TAR6ET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 ■>34 -32 -30 1 CD -26 -24 -22 -20 -18 -16
« 0 0 0 0 0 0 0 0 1 2 2 0 0 1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES =
B= 1 dB TO B = 2 dB NUMBER OF ECHOES =
B- 2 dB TO B = 3 dB NUMBER OF ECHOES = 1

TOTAL NUMBER OF RECORDED ECHOES = 40

NUMBER OF ECHOES USED FOR STATISTICS = 9

AVERAGE BACKSCATTERING CROSS SECTION - .3564E-04 IN dB = -44

BACKSCATTERING CROSS SECTION STD DEV = .5112E-04

AVERAGE TARGET STRENGTH IN dB = -49

TARGET STRENGTH STD DEV IN dB = 7

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 5

NUMBER OF FISH USED = 9
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .122E+04
DENSITY IN FISH PER CUBIC METER = .737E-02
EQUIVALENT STRATUM LENGTH (7./100) = .9971

S U M M A C - V  o r -



FROM 2.00 2.40 2.80 
TO 2-40 2.80 3.20

TS

-74 0 0 0
-72 0 o 0
-70 (I) o o
-6 8 0 0 0
—66 o 0 0
-64 0 0 0
-62 o 0 0
-60 1 0 0
-58 0 2 1
—56 0 1 <-k
-54 1 o o
-52 0 0 0
-50 o 1 0
-48 o 0 0
-46 0 0 0
-44 0 0 0
—42 0 0 1
-40 0 o 0
-38 0 0 0
-36 0 0 0
-34
T ̂

0
(■)

0
[')

o
(■)

-30 • 0 0 0
-28 0 0 0
-26 0 o 0
-24 0 0 0
_ Q ̂ 0 o 0

-2 0 0 0 0
-18 0 0 0
-16 0 0 o

SUM-' 2 4 4

L/cz.r- iii j. , * . .......... .....

20 3. 60 4. 00 4., 4C
60 4. 00 4. 40 4. 8C

0 0 0 0
0 0

f”\
0
f*}

0
flo

0 0
I,)
0

l.l
0

o 0 0 0
o 0 o 0
o o o o
1 0 0 0
1 0 0 o
1 n 1 0
0 1 0 1
0 0 1
0 o o 1
o 0 Ci 1
1 o n
1 o 1 0
0 o 0 0
0 0 0 0
0
o

o
0

0
o

0
o

(1)
0

o

0
{m\

0
o

0
0
A\J

o 0 0 0
0 0 0 0
0 0 0 o
0 0 o 0
0 0 o 0
0 0 o 0
0 0 0 0

5 3 5 7

. 80 5. 20 5. 60
i. 20 5. 60 6 .OO

SUM

0 o 0 0
0 0 o o
0 o o 0
0 0 0 0
0 0 o 0
0 0 0 0
0 0 o o
0 0 0 n
1 o O c*
0 n 0 9
0 1 1 5
1 o 0 4
0 0 o 2
0 1 0 n
1 o 0 6
1 1 0 4
0 o O 1
1 1 0
1 o

f")
0 1

o o 0 0
0 0 0 0
0 0 o 0
o 0 o 0
o 0 0 o
0
0

0
0

0
o

0
0

0
(I)

o
0

(I)
o

o
0

o 0 o 0

6 6 1 43

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 6
B— 1 dB TO B = 2 dB NUMBER OF ECHOES = 4
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 5

TOTAL NUMBER OF RECORDED ECHOES = 317

NUMBER OF ECHOES USED FOR STATISTICS = 43

AVERAGE BACKSCATTERING CROSS SECTION - . 2025E-04 IN dB = -46.94

BACKSCATTERING CROSS SECTION STD DEV = .3143E-04

AVERAGE TARGET STRENGTH IN dB = -51.12

TARGET STRENGTH STD DEV IN dB = 6-06

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 15

NUMBER OF FISH USED - 43
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .173E+04
DENSITY IN FISH PER CUBIC METER = .249E-01 
EQUIVALENT STRATUM LENGTH ("/./l00) = .9985

Reading -file d:\esp_nrA\w30ttl3A.DAT
Analyzing Run # 1 ,_____

DATA GROUP REPORT FOR TRANSDUCER 1 
T . r v r a i  MltMRER OF PINGS = 3735



ivr-t i »-i u r \ i_ > L jr  n c r u r ,  i r u n .  i i
TOTAL NUMBER OF PINGS = 3735

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 TO 3.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70  -66 -66  -64 -62 -60 -5B -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -3 6  -34 -32 -3 0  -28 -26 -24 -22  -20 -18  -16  
I 0 0 0 0 0 0 0 0 1  0 1  1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O

B= O dB TO B = I dB NUMBER
B= 1 dB TO B = 2 dB NUMBER
B- 2 dB TO B ~ 3 dB NUMBER

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FDR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS

NUMBER OF FISH USED =
FULL ANGLE OF CONE =
ESTIMATED VOLUME IN CUBIC METERS = 
DENSITY IN FISH PER CUBIC METER 
EQUIVALENT STRATUM LENGTH (X/100) =

dB

OF ECHOES = O
OF ECHOES = O
OF ECHOES = O

28

. 3985E-05 IN dB = -54.OC 

. 1906E-05

-54.41 

2.44

O dB= 0

6. OO 
.278E+03 
.108E-01

1 .OOOO

SUMMARY OF DATA FROM DEPTH 3.0 TO 4.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74 -72 -70 -68  -66  -64 -62 -60 -5B -56 -54 -52  -50  -48 -46 -44 -42 -40 -38 -3 6  -34 -32 -3 0  -28 -2 6  -24 -2 2  -20 -18  -16  

I  0 0 0 0 0 0 0 2 1 3 4 1 0 1 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 4
B= 1 dB TO B - 2 dB NUMBER OF ECHOES = 1
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 1

TOTAL NUMBER OF RECORDED ECHOES = 28

NUMBER OF ECHOES USED FOR STATISTICS = 12

AVERAGE BACKSCATTERTNR rRDSQ qprTtnM = A  -r * r \ r  /*mgt



AVERAGE TARGET STRENGTH IN dB = -55. 1 1

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 6

NUMBER OF FISH USED = 12
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .599E+03
DENSITY IN FISH PER CUBIC METER = .200E-01
EQUIVALENT STRATUM LENGTH ('/./100) = .9993

•TARGET STRENGTH STD DEV IN dB = 3.48

SUMMARY OF DATA FROM DEPTH 4.0 TO

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70  -68 -66 -64 -62 -60 -58 -56 -54 -52 -50  -48 -46 -44 -42 -40 -38  -36 -34 -32 -30 -28 -26  -24 - 2 2 - 2 0 - 1 8 - 1 6  
i  0 0 0 0 0 0 0 0 0 0 1 2 1 0 1 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B - 1 dB NUMBER OF ECHOES = 1
B — 1 dB TO B = 2 dB NUMBER OF ECHOES = 1

2 dB TO B = 3 dB NUMBER OF ECHOES = 0

TOTAL NUMBER OF RECORDED ECHOES = 46

NUMBER OF ECHOES USED FOR STATISTICS - 9

AVERAGE BACKSCATTERING CROSS SECTION = .3966E-04 IN dB = -44.02

BACKSCATTERING CROSS SECTION STD DEV = .3821E-04

AVERAGE TARGET STRENGTH IN dB = -46„63

TARGET STRENGTH STD DEV IN dB = 5.55

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 2

NUMBER OF FISH USED = 9
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .105E+04
DENSITY IN FISH PER CUBIC METER = .B60E-02
EQUIVALENT STRATUM LENGTH (7./100) = .9987

SUMMARY OF DATA FROM DEPTH 5.0 TO 6.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -7 0  -68 -66 -64 -62 -60 -58 -56 -54 -52 -50  -48 -46 -44 -42 -40 -38  -36 -34 -32 -30 -28  -26 -24 -22  -2 0  -18  -16  
I 0 0 0 0 0 0 0 0 0 1 1 1 1 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 0
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 1

B= 2 dB TO B = 3 HR Ml IMErtrO ntr crunrn



NUMBER OF ECHOES USED FOR STATISTICS = 7

AVERAGE BACKSCATTERING CROSS SECTION = . 1518E-04 IN dB = -48. 19

BACKSCATTERING CROSS SECTION STD DEV = . 1736E-04

AVERAGE TARGET STRENGTH IN dB = -50.25

TARGET STRENGTH STD DEV IN dB = 4.51

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 1

NUMBER OF FISH USED = 7
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .162E+04
DENSITY IN FISH PER CUBIC METER = .43IE-02
EQUIVALENT STRATUM LENGTH C/./lOO) = .9978

SUMMARY OF DATA FROM DEPTH 2.0 TO 6.0

DEPTH INTERVALS

FROM 2.00 2.40 2 . 8(
TO 2.40 2 . 80 3. 2<

TS

-74 d) 0 0
-72 0 0 o
-70 0 0 0
- 68 0 0 0
- 66 o 0 0
-64 0 0 0
-62 0 0 o
-60 0 0 1
-58 0 1 0
—56 0 0 0
-54 0 1 1
-52 1 0 0
-50 0 0 o
-48 0 0 0
-46 0 0 0
-44 0 0 0
-42 0 0 0
-40 0 0 0
-38 0 0 o
-36 0 0 0
-34 (j 0 0

0 0 0
-30 0 o 0
-28 0 0 0

-26 0 0 0
-24 0 0 0

- 2 2 0 0 0

- 2 0 0 0 0
-18 0 0 0
-16 0 0 0

3 . 20 3.60 4 . 00 4.40
3. 60 4. 00 4.40 4.80

(I) (I) o - - - o
0 0 0 0
0 0 0 0
0 0 0 0
o 0 o 0
0 0 0 o
0 0 0 0
0 1 0 0
0 1 0 0
3 0 0 0
2 1 1 0
1 0 1 0
0 (I) 1 0
0 1 0 0
0 0 0 1
0 0 0 0
0 0 0 1
0 0 0 1
0 o 0 0
0 0 0 0
C) 0 0 0
0 0 0 0
Ci o 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 o 0 0
0 0 0 0

80 5 . 20 5 . 6 0
20 5 . 60 6 - 00

SI

0 o o c
0 o 0 c
o 0 0 c
0 0 0 c
0 0 0 c
0 0 o c
o 0 0 <;
0 0 0 z

0 0 0
1 0 0 L

0 1 (I)
1 0 1 c
0 1 o T
o 2 o
(I) 0 0 1
1 0 0 J
0 1 0
1 0 0 *!
0 o 0
0 0 0
0 0 0 <
0 0 0 (
o o 0 <
0 0 0 <;
0 0 0 (

0 0 0 <
0 0 0 (
0 0 0 (
0 0 o 4
0 0 0 c



1 LJ jd — i  U D Uf" t L H U t b  — u
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 3
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 1

TOTAL NUMBER OF RECDRDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF FISH USED = 31
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .230E+04
DENSITY IN FISH PER CUBIC METER = .135E-01
EQUIVALENT STRATUM LENGTH <’/./100) = .9990

Reading -file D:\ESF_NRA\w31tt05A.DAT 
Analyzing Run # 1

395

31

1700E-04

2635E-04

IN dB = -47.7C

- 5 1 . 4f 

5. 54



rui_L ni'iou.c. ur uui'-lfc. = 6.0 0
ESTIMATED VOLUME IN CUBIC METERS = -539E+04
DENSITY IN FISH PER CUBIC METER = .222E+00
EQUIVALENT STRATUM LENGTH (7./100) = 1.0000

Reading -file d:\e5p_nra\w31tt09a.dat 
Analyzing Run # 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 7342

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 TO 3.0 

18BSET STRENGTH DISTRIBUTION FOR STRATUM 1.
B  -74 -72 -70 -48 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -3B -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
• 0 0 0 13 9 IJ 23 24 18 21 14 13 4 6 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 22
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 21
B = 2 dB TO B = 3 dB NUMBER OF ECHOES = 13

TOTAL NUMBER OF RECORDED ECHOES = 540

HUMBER OF ECHOES USED FOR STATISTICS = 161

AVERAGE BACKSCATTERING CROSS SECTION = .5146E-05 IN dB = -52.89

BACKSCATTERING CROSS SECTION STD DEV = .2266E-04

AVERAGE TARGET STRENGTH IN dB = -58.60

^TARGET STRENGTH STD DEV IN dB = 5.84

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 56

NUMBER OF FISH USED = 161
FULL ANGLE OF CONE = ‘6.00
ESTIMATED VOLUME IN CUBIC METERS = .549E+03
DENSITY IN FISH PER CUBIC METER * .293E+00 
EQUIVALENT STRATUM LENGTH (7./ICO) = 1.0000

SUMMARY OF DATA FROM DEPTH 3.0 TO 4.0 

m n  STRENGTH DISTRIBUTION FOR STRATUM 2
IS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -3B -36 -34 -32 -30 -28 -26 -24 -22 -20 -18-16
* 0 0 0 0 B 21 14 17 15 14 19 16 27 15 10 9 2 3 2 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 
ffc= 1 rICl Tn o _

1 dB
pID

NUMBER OF ECHOES =
► II IMr»nri nr- ts i inr-r*

33



NUMBER OF ECHOES USED FOR STATISTICS = 1 9 2

AVERAGE BACKSCATTERING CROSS SECTION - . 1 119E-04 IN dB = -49.51

BACKSCATTERING CROSS SECTION STD DEV = . 2209E-04

AVERAGE TARGET STRENGTH IN dB = -54.53

TARGET STRENGTH STD DEV IN dB = 6 .81

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 62

NUMBER OF FISH USED = 192
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .118E+04
DENSITY IN FISH PER CUBIC METER = .162E+00
EQUIVALENT STRATUM LENGTH C/./100) - 1.0000

SUMMARY OF DATA FROM DEPTH 4.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS • -74 -72 -70  -6B -66 -64  -62 -60 -5B -56 -54  -52 -50 -4B -46 -44 -42 -40  -38 -36 -34 -32 -30 -28 -26  -24 -22  -2 0  -18 -16  
I  0 0 0 0 0 3 14 16 10 16 7 16 12 16 10 9 3 2 3 8 3 2 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 19
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 18
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 18

TOTAL NUMBER OF RECORDED ECHOES - 254

NUMBER OF ECHOES USED FOR STATISTICS = 150

AVERAGE BACKSCATTERING CROSS SECTION = .4221E-04 IN dB = -43.75

BACKSCATTERING CROSS SECTION STD DEV = .1G01E-03

AVERAGE TARGET STRENGTH IN dB = -51.39

TARGET STRENGTH STD DEV IN dB = 8.00

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 150
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .207E+04
DENSITY IN FISH PER CUBIC METER = .725E-01
EQUIVALENT STRATUM LENGTH C/./lOO) = 1.0000

SUMMARY OF DATA FROM DEPTH 5.0 TO 6.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70  -68  -66 -64  -62 -60  -5B -56 -54  -52 -50 -4B -46 -44 -42 -40  -3B -36 -34 -32 -30 -2B -2 6  -24  -2 2  -2 0  - IB  -16  

I  0 0 0 0 0 1 3 7  10 11 15 6 8 9 4 2 2 2 0 1  1 0 0 0 0 0 0 0 0 0



V. v v  iU  ' i O  “ £*» ~ C L  ~l\) - 10 - I t )
I  0 0 0 0 0 1 3 7 10 1!  15 6 8 9 4 2 2 2 0 1 1 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 16
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 10
B= 2 dB TO B = 3 dB NUMBER OF ECHDES = 7

TOTAL NUMBER OF RECORDED ECHOES = 166

NUMBER OF ECHOES USED FOR STATISTICS = 82

AVERAGE BACKSCATTERING CROSS SECTION = . 1917E-04 IN dB = -47. 17

BACKSCATTERING CROSS SECTION STD DEV = . 5373E-04

AVERAGE TARGET STRENGTH IN dB = —52.71

TARGET STRENGTH STD DEV IN dB = 6 . 10

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 33

NUMBER OF FISH USED = 82
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .321E+04
DENSITY IN FISH PER CUBIC METER = .256E-01 
EQUIVALENT STRATUM LENGTH C/./lOO) = 1.0000

SUMMARY OF DATA FROM DEPTH 2.0 TO 6.0

DEPTH INTERVALS

FROM 2.00 2. 40 2 . 80 3. 20 3. 60 4. 00 4. 40 4. 80 5. 20 5. 60
TO 2,40

TS
2 . 80 3. 20 3. 60 4. 00 4. 40 4. 80 5. 20 5. 60 6 . 00

SL

-74 0 (D 0 0 0 0 0 0 0 c
-72 0 0 0 0 0 (I) 0 0 0 0 C
-70 0 0 0 0 0 0 0 p 0 0 c
-68 5 6 0 0 0 0 0 0 0 i;
-6 6 2 5 4 1 0 0 0 0 0 17
-64 8 8 10 _ ij 1 0 1 0 3E
-62 8 1 1 B 7 9 3 4 0 1 54
-60 10 9 7 10 5 Cu 8 9 1 0 64
-58 7 7 4 8 7 T 4 8 c (j 53
-56 8 9 5 7 6 8 7 . 4 3 csJ 62
-54 *-J 6 fT 1 1 8 ■j* 4 7 5 55
-52 5 4 9 6 wJ 8 5 1 5 51
-50 i 2 8 6 14 E* 4 4 4 51
-48 2 T 6 7 7 7 4 5 46
-46 0 1 ' 0 1 9 4 4 2 0 5 26
-44 0 0 0 1 8 6 3 0 1 1 20
-42 0 0 0 o 1 0 2 1 1 7
-40 0 o 0 0 n 0 0 (I) 7
-38 0 o 1 1 1 0 1 0 0 6
-36 0 1 0 0 0 8 0 1 0 (I) 10
-34 0 0 0 o o 0 0 0 1 4
—32 o 0 o 0 o n 0 0 0 0 *-\

-30 0 o 0 0 0 0 0 o (I) (I) 0
-28 0 0 o 0 0 0 0 0 0 0 0
-26 0 o 0 o 0 0 o o 0 0 0
- 2 4 0 o o 0 0 0 0 0 0 0 o



i u i h l  iMuntttK ur- nc.

SUM 69 66 77 82 72 48 28 186

USTOGRAM OF BEAM PATTERN FACTORS > 0 dB

0 dB TO B = 1 dB NUMBER OF ECHOES = 90
3 = 1 dB TO B = 2 dB NUMBER OF ECHOES = 66
3 = 2 dB TO B = 3 dB NUMBER OF ECHOES = 51

TOTAL NUMBER OF RECORDED ECHOES = 1700

NUMBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERING CROSS SECTION = 

BACKSCATTERING CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

586 

.1862E-04 

.5884E-04

IN dB = -47.30

-54.57

7. 32

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

I*UMBER OF FISH USED =
FULL ANGLE OF CONE =
ESTIMATED VOLUME IN CUBIC METERS = 
DENSITY IN FISH PER CUBIC METER 
EQUIVALENT STRATUM LENGTH C/./100) =

207

586 
6 . 00 

. 45 4 E + 0 4  

. 129E+00
1 . 0000

Reading file d :\esp_nra\w31#12a.dat 
Analyzing Run # 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 2864

DATA FDR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 TO 3.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70  -68 *66 -64 -62 -60 -58 -56 *54 -52 -50 -48 -46 -44 -4 2  -40  -3 8  -36 -34 -3 2  *30 -28 -2 6  -24 -22  -20 -18 -16 

« 0 0 0 0 0 3 4 6 4 16 9 13 11 11 9 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 10
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 11
B= 2 dB TO B - 3 dB NUMBER OF ECHOES * 10

TOTAL NUMBER OF RECORDED ECHOES = 291

NUMBER OF ECHOES USED FOR STATISTICS *= 91

AVERAGE BACKSCATTERING CROSS SECTION *= . 9049E-05 IN dB = -50.43

BACKSCATTERING CROSS SECTION STD DEV = . 1064E-04

AVERAGE TARGET STRENGTH IN dB = 

TARGET STRENGTH STD DEV IN dB =

-53.16 

5. 20



# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 31

NUMBER OF FISH USED - 91
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .214E+03
DENSITY IN FISH PER CUBIC METER = .425E+00 
EQUIVALENT STRATUM LENGTH C/./100) = 1.0000

SUMMARY OF DATA FROM DEPTH 3.0 TO 4.0

TARSET STRENBTH DISTRIBUTION FOR STRATUH 2
T5 -74 -72 -70 -68 -66 -64 -62 -60  -58 -56 -54 -52 -50 -48 -46 -44  -42  -40 -38 -3 6  -34 -32 -3 0  -2 8  -26  -24  -2 2  -20 -18  -16

* 0 0 0 0 0 0 7 6 0  10 5 6 3 5 4 6 4 4 4 4 3 2 2 2 2  6 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 9
B= 1 dB TO B - 2 dB NUMBER OF ECHOES = 6
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 1 1

TOTAL NUMBER OF RECORDED ECHOES = 149

NUMBER OF ECHOES USED FOR STATISTICS = 93

AVERAGE BACKSCATTERING CROSS SECTION = .4245E-03 IN dB = -33.72

BACKSCATTERING CROSS SECTION STD DEV = . 1073E-02

AVERAGE TARGET STRENGTH IN dB = -46.72

TARGET STRENGTH STD DEV IN dB = 11.53

# ECHOES WITH BEAM PATTERN FACTORS > O dB- 26

NUMBER OF FISH USED = 93
FULL ANGLE OF CONE = 6.00
ESTIMATED VDLUME IN CUBIC METERS = .461E+03
DENSITY IN FISH PER CUBIC METER = .202E+00
EQUIVALENT STRATUM LENGTH C/./lOO) = 1.0000

SUMMARY OF DATA FROM DEPTH 4.0 TO 5.0

TARGET STRENBTH DISTRIBUTION FOR STRATUH 3
TS -74 -72 -70  -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32  -30 -28 -26  -24  -22  -20  - IB  -16 

« 0 0 0 0 0 0 1 5 5  11 1 3 3 2 2 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = a
B= 1 dB TO B = 2 dB NUMBER OF ECHOES =

dB TO B = 3 dB NUMBER OF ECHOES =

TOTAL NUMBER OF RECORDED ECHOES = 76

Ml i m r p p nc cruncc i ior-



BACKSCATTERING CROSS SECTION STD DEV = . 1951E —04

AVERAGE TARGET STRENGTH IN dB = -53.40

TARGET STRENGTH STD DEV IN dB = 5.73

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 13

NUMBER OF FISH USED = 38
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .806E+G3
DENSITY IN FISH PER CUBIC METER = .471E-01
EQUIVALENT STRATUM LENGTH <7./100) = 1.0000

SUMMARY OF DATA FROM DEPTH 5.0 TO 6.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 4
TS -74 -72 -70 -68 -66  -64 -62 -60 -58 -56 -54 -52 -50 -40 -46 -44 -42 -4 0  -38 -36  -34 -32 -30 -28 -26  -24  -22  -20  -18 -16

* 0 0 0 0 0 0 0 6 2 8 4 6 3 2 2 1 2 0 2 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O

B= 0 dB TO B = 1 dB NUMBER
B= 1 dB TO B = 2 dB NUMBER
B= 2 dB TO B = 3 dB NUMBER

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH IN dB -

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OF FISH USED =
FULL ANGLE OF CONE =
ESTIMATED VDLUME IN CUBIC METERS = 
DENSITY IN FISH PER CUBIC METER 
EQUIVALENT STRATUM LENGTH (7./100) =

dB

OF ECHOES = 6
OF ECHOES = 8
OF ECHOES = 5

64

38

.1930E-04 IN dB = -47.14 

.4105E-04

-52.44

6.29

O dB= 19

38 
6 . OO 

.125E+04 

.304E-01
1 .OOOO

SUMMARY OF DATA FROM DEPTH 2.0 TO 6.0

DEPTH INTERVALS

FROM 2. OO 2. 40 2.80 3.20 3.60 4.00 4.40 4.80 5. 20 5.60 
TO 2.40 2.80 3.20 3.60 4.00 4.40 4.80 5.20 5.60 6.00 

TS SU

- 7 4  ! O O O O O O O  O O O O
- 7 2  I O 0 O O O O O O  o o o
-7 0  ! O O O O O 0 0 O 0 O



- 7 0 0 o 0 0 0 0 0 0 0 0
—63 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 o 0 0 0 o o
- 6 4 1 1 1 0 0 0 0 0 o o
- 6 2 0 4 Tt "7 1 0 0 1 o 0
- 6 0 2 4 5 o n 0 5 1
- 5 8 1 1 4 T, n y. o o
- 5 6 ”T 8 5 7 "T 7 4 n
- 5 4 1 5 4 1 1 0 d) 'p ’-Tl

- 5 2 1 7 7 0 4 1 n o 4 2
- 5 0 o 11 0 0 1 2 0 (I) ■J
- 4 8 0 1 1 1 — 1 0 0 0 2
- 4 6 0 4 7 1 1 d) 2 o (I)
- 4 4 0 0 "T 4 1 0 o 0 1
- 4 2 (I) 0 2 0 0 2 0 0 2
- 4 0 0 0 0 l T, 0 i 0 0 0
- 3 8 0 o (I) i 3 0 0 o 0 2
- 3 6 0 0 (I) 1 0 0 0 0 0
—34 0 0 0 1 0 0 0 o 0
—32 0 o 0 0 2 0 0 0 0 0
- 3 0 0 0 0 0 2 0 (I) 0 0 0
- 2 8 0 0 0 0 2 0 0 0 0 o
- 2 6 0 0 0 o 2 0 0 0 0 0
- 2 4 0 o 0 0 6 0 0 0 0 0
-2 2 o 0 0 0 0 0 o 0 0 o
-20 0 0 0 0 0 0 0 0 0 0
- 1 8 0 0 0 o 0 0 0 0 0 0
- 1 6 0 0 o 0 0 0 0 C) 0 0

SUM 9 36 62 39 38 14 17 13 10 o o

HISTOGRAM OF BEAM PATTERN FACTORS O dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES =
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 27
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 29

TOTAL NUMBER OF RECORDED ECHOES = 

NUMBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERING CROSS SECTION = 

BACKSCATTERING CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS

NUMBER OF FISH USED =
FULL ANGLE OF CONE =
ESTIMATED VOLUME IN CUBIC METERS = .177E+04

0 dB-

260 
6 . 00

DENSITY IN FISH PER CUBIC METER- 
EQUIVALENT STRATUM LENGTH C/./100) =

Reading -file d:\esp_nra\w32tt01a.dat 
Analyzing Run # 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS =

147E+00 
1 .0000

588

260

1596E-03

6698E-03

89

IN dB = -37.97

-50.79

8 . 73

1 181

DATA FOR FREQUENCY 420.



TS - 74 - 72 - 70 - 68 - 66 - 64 - 62 - 60 - 58 - 56 - 54 - 52 - 50 - 48 - 46 - 44 - 42 - 40 - 38 - 36 -34 - 32 - 30 - 2B - 26 - 24 - 22 - 20 - 18 - 16
t  0 0 0 0 0 4 6 2 4 7 6 7  1 4 0 7 2 1 0 0 0 0 0 0 0 0 0 0 0 0

TARGET STRENGTH DISTRIBUTION FOR STRATUH I

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 9
B= 1 dB TO B = <7 dB NUMBER OF ECHOES = S
B= 2 dB TO B = j* dB NUMBER OF ECHOES = 5

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERING CROSS SECTION = 

BACKSCATTERING CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF FISH USED = 
FULL ANGLE OF CONE =

51 
6. OO

ESTIMATED VOLUME IN CUBIC METERS - .B81E+02 
DENSITY IN FISH PER CUBIC METER = .579E+00 
EQUIVALENT STRATUM LENGTH C//100) = 1.0000

141

51

. 1406E—04 

. 2205E-04

IN dB = -43.52

-53.39 

6 . 78

SUMMARY OF DATA FROM DEPTH 3.0 TO 4.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS -74 -72 -70  -68 -66 -64 -62 -60 -58 -56 -54 -52 -5 0  -48 -46 -44 -42 -40  -38 -3 6  -34 -32 -3 0  -28 -26 -24 -22  -2 0  -18  -16  

« 0 0 0 0 0 0 0 4 2 5 5 2 4 1 0 4 1 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS “> O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 5
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 3
B= 2 dB TO B - 3 dB NUMBER OF ECHOES = 4

TOTAL NUMBER OF RECORDED ECHOES = 81

NUMBER OF ECHOES USED FOR STATISTICS = 28

AVERAGE BACKSCATTERING CROSS SECTION = . 1202E-04 IN dB = - 4 9 . 2C

BACKSCATTERING CROSS SECTION STD DEV = .1744E-04

AVERAGE TARGET STRENGTH IN dB = -52.7)

TARGET STRENGTH STD DEV IN dB = 5.5:

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 12

NUMBER OF FISH USED = 28



NUMBER OF FISH USED =
FULL ANGLE OF CONE =
ESTIMATED VOLUME IN CUBIC METERS = 
DENSITY IN FISH PER CUBIC METER 
EQUIVALENT STRATUM LENGTH (7./100) =

6 . OO 
.190E+03 
.148E+00

. 9996

SUMMARY OF DATA FROM DEPTH 4.0 TO 5. O

TARGET STREHGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72  -70  -6B -66 -64 -62 -60  -58 -56 -54 -52  -50 -48  -46 -44  -42 -40  -38  -  3* -3 4  -32 -30 -  28 -  26 -24 -22 -20 - IB  -16
« 0 0 0 0 0 0 0 1 1 2 3 2 0 3 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECHOES = 
NUMBER OF ECHOES = 
NUMBER OF ECHOES =

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB -

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF FISH USED = 12
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .332E+03
DENSITY IN FISH PER CUBIC METER = -362E-01
EQUIVALENT STRATUM LENGTH (7-/100) - .9?’-r

O
o 

26 

12

6422E-05 

5839E—05

IN dB = -51.92

-53.59 

4. 05

SUMMARY OF DATA FROM DEPTH 5.0 TO 6 .0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58  -56 -54 -52 -50 -48  -46 -44 -42  -4 0  -36 -34 -32 -30  -2 i -26 -24 -22  -20  -18 -16  
« 0 0 0 0 0 0 0 2 5 0 1 3 3 1 0 0 0 ' )  0 0 0 0 0 ( 0  0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB 
B~ 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECi-OEs 
NUMBER OF E C H O E S  
NUMBER OF ECh-OES

TOTAL NUMBER OF RECORDED ECHOES = 

NUMBER OF ECHOES USED FOR STATISTICS =

21
15

AVERAGE BACKSCATTERING CROSS SECTION = .4971E-C* IN dB - -53.04



DEV IN dB =
TARGET STREf»-

lT-., PATTERN FACTORS
# ECHOES W I ^  —

NUMBER OF
FULL ANGLE O r _ CUBIC METERS =
ESTIMATED V_ V ^  pp r CUBIC METER 
DENSITY IN 1r '̂pT:Jj< |_ENGTH C/./lOO) = 
EQUIVALENT -> r ^ ^

^  I hi IM O't) ~

0 dB=

15 
6. OO 

515E+03 
292E-Ol

. 9992

4. 09

- D 4 .  fciD

a

*

^ rvTfi FROM DEPTH 2.0 TO 6.0 SUMMARY OF ^ f ^
DEPTH INTERVALS

FROM
TO

"s OO 2. 40 2 . 80 3. 20 3. 60 4. 00 4. 40 4. 80 5. 20 5. 6<
s - -
7. 40 2 . 80 3. 20 3. 60 4. 00 4. 40 4. BO 5. 20 5. 60 6 .0<

TS
---------

o 0 0 0 0 0 0 0 0 0
-74

0
0

0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 o 0
-70 0 0 0 0 0 0 0 (I) 0
-6 8 y.j

n o 0 0 0 0 0 0 0 0
-6 6 2 1 1 0 0 0 0 0 0 0
-64 T

1
1 o 0 0 0 0 o 0

-62 0 1 3 1 0 1 0 o 2
—60 1 r> 1 o 0 1 1 3 1
-58 1 3 5 1 1 1 0 0 0
-56 4 0 3 n 1 1 1 0 1
-54 1

<>

n 4 n 0 0 1 n 0
~52 l 0 4 0 0 0 0 o
-50 1 3 0 1 o 1 1 1 0 1
-48 0 0 0 o 0 0 o (I) 0
-46 7 o 3 1 0 0 0 o 0
—44 Q 0 0 1 0 0 o (I) o
-42

o 1 0 0 o 0 0 0 o 0
-40 (I) 0 0 o o 0 0 (I) 0
-38 0 0

o
(I) 0 0 0 0 o 0

-36 o o 0 0 0 0 0 o o
-34 c>

o
o

o 0 0 0 0 0 o 0 0
—32
-30

o
0

o
0

0
0

o
0

o
0

0
0

0
0

(I)
(j

(I)
0

-28 o 0 0 (I) o o 0 0 (I) (j
-26 V.

0 0 o 0 0 0 0 o 0 (I)
-24 o 0 0 0 0 0 0 0 (I)
—22 o 0 0 0 0 0 0 o o 0
-2 0 0 (I) 0 o 0 0 0 o o 0
-18 0 0 0 0 0 0 0 0 0
-16

-— —— ——— 1 3 27 14 18 7 3 6 5 8 5
SUM

r.L- BtAM PATTERN FACTORS > O dB 
HISTOGRAM ^

B= O dB 
B= 1 dB 
B= 2 dB

1 dB
2 dB
3 dB

NUMBER OF ECHOES = 
NUMBER OF ECHOES = 
NUMBER OF ECHOES =

ol o RECORDED ECHOES =
TOTAL NUMP^- ‘ •

r. , USED FOR STATISTICS =
NUMBER OF- I- • *• ~

r>^r-iTTERING CROSS SECTION =/MlCDARr

272

106

1137E-04 IN dB = -49.44



. i. a _> / iz. X  IN Ob — — 4V . 4 

BACKSCATTERING CROSS SECTION STB DEV = .1810E-04

AVERAGE TARGET STRENGTH IN dB = -53.4

TARGET STRENGTH STD DEV IN dB = 5.8

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB- 44

NUMBER OF FISH USED = 106
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .728E+03
DENSITY IN FISH PER CUBIC METER = .146E+00
EQUIVALENT STRATUM LENGTH <7./I 00) = .9995

Reading -file d :\esp_nra\w32#02a.dat 
Analyzing Run # 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 1681

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 TO 3.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 -68 -66 -64 -62 «*60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30
» 0 0 0 0 0 2 3 7 5 3 4 2 2 5 2 2 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 5
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 4
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 8

0 0 0 0 0

TOTAL NUMBER OF RECORDED ECHOES = 113

NUMBER OF ECHOES USED FOR STATISTICS = 37

AVERAGE BACKSCATTERING CROSS SECTION = .7372E-G5 IN dB = -51.3

BACKSCATTERING CROSS SECTION STD DEV = .9583E-05

AVERAGE TARGET STRENGTH IN dB = -54.97

TARGET STRENGTH STD DEV IN dB = 5.86

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 17

NUMBER OF FISH USED = 37
FULL ANGLE OF CONE “ 6.00
ESTIMATED VOLUME IN CUBIC METERS = .125E+03
DENSITY IN FISH PER CUBIC METER = .296E+00
EQUIVALENT STRATUM LENGTH C/./100) = 1.0000

SUMMARY OF DATA FROM DEPTH 3.0 TO 4.0



PROJECT RECORDS

Record 6.1 RIVER WEY, OLD WOKING, 3rd-6th JUNE 1991

(a) Sampled volumes, numbers of accepted fish and densities 
in different sonar runs and in different ranges from 
transducer, both above and below the outlet and before and 
after elctro-fishing and including a night study (2 pages).

(b) Frequency distributions of sizes of captured fish and 
predicted lengths from measured target strengths from above 
and below the Sewage Outlet, given as numbers and as 
percentage frequencies (2 pages).

Record 6.2 RIVER THAMES, DIDCOT POWER STATION, JULY 9TH 
1991 .

(a) Sampled volumes, numbers of accepted fish and densities 
in different sonar runs and in different ranges from the 
transducer in Intake and Outlet areas of Didcot Power Station, 
River Thames (1 page)

(b) Frequency distribution of sizes of captured fish and of 
predicted lengths from measured target strengths in Intake and 
Outlet areas, given as numbers and percentage frequencies (2 
pages).

(c) Echogram from ESP_ECHO showing 200 targets and 38 tracked 
fish during ping interval 1800-3785 (1 page).

Record 6.3 RIVER THAMES, CLIFTON HAMPDEN, JULY 22ND 1991

(a) Sampled volumes, numbers of accepted fish and densities 
in different sonar runs and in different ranges at three sites 
(two shallow and one deep) in the River Thames, Clifton 
Hampden ( 1 page).

(b) Frequency distribution of sizes of captured fish and of 
predicted lengths from measured target strengths in two 
shallow and one deep site in the River Thames (3 pages).

Record 6.4 RIVER THAMES, CLIFTON HAMPDEN, AUGUST 1ST 1991

(a) Sampled volumes, numbers of accepted fish and densities 
in different sonar runs and in different ranges from the 
transducer at four sites in the River Thames. Sites 1, 2 and 
3 were seined in daytime and the much shallower site 4 at 
night (1 page).

(b) Frequnecy distribution of sizes of captured fish and of 
predicted lengths from measured target strengths in four sites 
in the River Thames (2 pages).



Record 6.5 RIVER THAMES, HAM ISLAND, OLD WINDSOR, AUGUST 
8TH 1991

(a) Sampled volumes, numbers of accepted fish and densities 
in different sonar runs and in different ranges from the 
transducer at a deep site in the River Thames Ham Island. Two 
inshore seinings and one "whole river" seining were undertaken 
accompanied by acoustic surveying (1 page)

(b) Frequency distribution of sizes of captured fish from 
the 3rd seine haul and of predicted lengths from measured 
target strengths of the "distant targets (10-15m)” recorded 
with the 2nd seine haul (1 page).

Record 6 . 6 RIVER THAMES DIDCOT REACH, SEPTEMBER 4TH-7TH 
1991

(a) Sampled volumes, numbers of accepted fish and densities 
in different sonar runs and in different ranges from the 
transducer at three sites in the River Thames-Didcot on 
September 7th 1991 (1 page).
(b) Frequency distribution of sizes of fish cm

btured from

three sites on September 4th, 5th and 6th and of predicted 
lengths from target strengths measured at three sites on 
September 7th (3 pages).

(c) Three tables of data from mark-recapture trials at three 
sites on September 4th, 5th and 6th and estimates of fish 
density according to Petersen ( ) and Schnabel ( ) .

Record 6.7 RIVER THAMES, CHERTSEY MEADS, MAY 19TH 1992.

Record 6. 8 DATA AND REGRESSION STATISTICS FOR THE
RELATIONSHIP OF ACOUSTIC VERSUS NETTED FISH

DENSITIES



TABLE 1. FISH STUDIES IN THE RIVER THAMES DURING 1991

DATE NUMBER OF
SITES

June 6 2

y •' July 9 ̂  Rl 2

V -'July 2 2 <f (LT CH 4

 ̂August 1 RT £ 4

\

v/ V August 8 ^ 1 3
H*

J September 3-7 3

ST <taM'

W O j H  W 2

NUMBER OF ECHOLOCATION 
SEININGS

- day

3 day

4 day

4 day day
1 night night

3 day

12 day
quant i tat ive night



TABLE 2. THE PERCENTAGE FREQUENCY OF FISH SPECIES IN THE 
RIVER THAMES AT HAM ISLAND (***) AND ABOVE AND BELOW CLIFTON 
LOCK DURING THE SUMMER 1991.

SPECIES 9.VII 22.VII l.VIII 3-7.IX 8 .VII] 
***

Pike - - 0.2 0.1 -

Carp - - - + -

Gudgeon 0.2 17.2 7.4 37.0 -

Silver
Bream

- - - 1.7 -

Bream 15.9 4.6 5.5 12.0 1.9

Bleak 68.4 41.0 25.6 5.1 0.9

Roach 3.7 19.6 47.0 16.2 48.6

Chub 0.5 - 1.2 0.7 -

Dace 1.2 6.4 3.3 1.6 23.4

Perch 9.4 10.7 7.1 16.8 15.9

Ruffe 0.2 0.3 2.2 ‘  7.8 7.9

Hybrid 0.5 0.3 0.4 1.0 -

Eel - - - - 1.4

Stickle­
back

— - 0.2 - -

Numbers
caught

593 373 511 1343 214



THA9_7DE.XLS

7oJb(<f

Sampled volumes, numbers of accepted fish and densities in different sonar runs
and in different ranges from transducer, R.Thames, Oidcot outflow area a s . w i
The numbers not accepted for final calculation of density in italics

Numbers of accepted fish targets
EWefcihtf' n  ^ < * 1______ Z. CtVLTfU

range/run: DI1r2 Di1r3 Di1r4 Di2r1 Di4r1 Di4r2
2-4. 0 8 4 12 133 22
4-8. 17 59 57 29 169 98
8-10. 15 57 22 15 2
10-12. 75 8

Sampled vo ume (m “3)
2-4. 180 313 179 182 720 160
4-8. 1330 2410 1380 1400 2050 1390
8-10. 1800 1780 1890 11900 2830
10-12. 2730 2630

Density (fish/IOOm^)
2-4. 0 2.555911 2.234637 6.593407 18.47222 13.75
4-8. 1.278195 2.448133 4.130435 2.071429 8.243902 7.05036
8-10. 0.833333 3.202247 1.164021 0.12605 0.070671
10-12. 0.549451 0.304183

Page 1





J S c  S'le

T S  and length frequency distributions of targets and fish recorded 9,7.1991 
in the outflow of Didcot power-station

TS mm Did.outfl. Did.fish %Did.outfl. %Did.Outfl.FislT
-58 46.05936 14 9.859155
-56 51.86062 17 11.97183
-54 58.39256 20 14.08451
-52 65.74722 22 15.49296
-50 74.0282 22 15.4929600i 83.3522 14 9.859155
-46 93.85056 13 9.15493
-44 105.6712 5 3.521127
-42 118.9807 5 3.521127
-40 133.9666 4 2.816901
-38 150.8399 3 2.112676
-36 169.8385 2 1.408451
-34 191.2299 1 0.704225
-32 215.3157 0
-30 242.4351 0
-28 272.9703
-26 307.3514
-24 346.0629

48 0
53 11 2.98102981
63 36 9.75609756
73 84 22.7642276
83 96 26.0162602
93 67 18.1571816

103 33 8.94308943
113 19 5.14905149
123 12 3.25203252
133 4 1.08401084
143 3 0.81300813
153 0
163 0
173 2 0.54200542
183 2 0.54200542
193 0

203 * 0
213 0
330 0

0
sum 142 369 100 100
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. !v;.h - :: H y d r o a c o u s t i c  Appl i cati ans

-. -.-!■- r52{' : -  . >0— 9 1 — 000

■i i'ji es 
-a :■ #

I BRA f" I C ‘ 
OBOl.^DE-
— -■ T J /-! ' :pC - .
oTfiRT'J"
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; v . -i .7
; V . .3 v ■ 
;.e ..::vt.

. d a t

1 1 /17/89 
105-84-001

C ci B / k ft i >

CHANNEL
CHANNEL

£ (MG/DA/YR)
• IAL n u m b e r  
3 F R E Q U E N C Y  
■ GE IN METERS
ICI E N T  AT C A L I B R A T I O N  

AT C A L I B R A T I O N  
TIVI TV AT CAL RANGE 
T I VITY AT CAL RANGE 
TIVITY AT CAL RANGE 
TI V I T Y  AT CAL RANGE 
TIVI'TY AT CAL RANGE 
:R E A C H  TRANSMIT POWER SETTING:

|( E nter < 0 > for settings other 
■r. m e a s u r e d  ? enter estimate as •= 

0 T R A N S M I T  POWER 
-3 T R A N S M I T  -POWER 
--a TRANS M I T  POWER 

-10 T R A N S M I T  POWER 
-13 T R A N S M I T  POWER

401 og R ‘2
;.;!U 1 DC| R :

- 1  
.1

SIMULTANEOUS 2 0 1 o g R ; - i
CHANNEL 2, 
CHANNEL 2

4 0 1 o q R: -- .1 
2 0 1ogR: - 1

th«3n ZEF\0 
negati vf? va

2 0 .. 00 
1 .. OO 

„ O O O O  
1 0 „ 00 
24. 90
23.. 20 
2 0 - 10
25.. 20 
23. 30

I ue 
1 7.. 00 

. 00 

. 00 
- 00 
. 00

■ -i-’.'SOCCER SERIAL NUMBER: 09-420-061
C. _E tENGT- AT CALIBRATION (METERS): 50.00 
r P - v S D U C E R  IE SIDE BY SIDE CIRCULAR DUAL BEAN 
f:C : NAL BE Ai«WIDTHS WHERE APPLICABLE
W-=-:~:C<!>; EEAMWIDTH, or LONG AXIS OF NARROW ELLIPSES 6 . 00
C^'O-T c / I S  OF M A RR OW BEAM ELLIPSE: .00
W.-jE BE - **1WIDTH., OR LONG AXIS OF WIDE ELLIPSE: 15.00
S H OF T A .' IS OF WIDE BEAM ELL IPSE: „ 00
w r r> E BE •- *1 DROPOFF IN dB: 1-150

- C G E - - I C I E N T  FOR POWER EQUATION: 1.669
CCE-- ICIENT FOR POWER EQUATION: -502

A/. E C = ED NARROW BEAM PATTERN FACTOR: .9815E-03
A/. B £ _ ^ = E D  CO MP OS IT E BEAM PATTERN FACTOR: - 1722E-02



THE P R O C E S S I N G  PARAM E T E K  FILE C O N T A I N S  THE FOLLOWING P A R A M E T E R S

{ i N A R R O W  BEAM H A N N E L  N U MBER 1
N A R R O W  BEAM C O R R E C T I O N  MULT IPLIER I .. OOU

; ~r.} W ide be am co -:;rect i on mijlt i pl i er i.. o
(fii N A R R O W  BEAM rHRESH O L D  IN inV (BEFORE CORRECT ION • <_.«
(?,) W I D E  BEAM t-’R E S HOLD IN -nM ? B E F O R E  CORRECT IO-U 2 0 u , 0
\£) M I N I M U M  DEPTH TO PROCESS I N ’M E T E R S  2.0
i 7) MAM I M U M  1)EF'T«' Til; PROCESS l N ME ' EK’S lb . V
i. 8 ; B O T T O M  1 HRES-QLD IN mV (BEFORE C O R R E C T  T l:N > O
; V > M I N I M U M  - t .1B P ULSE W IDTH IN msec - 4UO

MAX I MUM --6 dB PULSE WIDTH IN m s e c  - *>40
M I N I M U M  - lido P ULSE WIDTH IN rr.Bec .4 40
M A X I M U M  - 1 2dB P U LSE WIDTH IN msec -720
MI N t MijM - 1 8ci B P ULSE W I DTH I N m s e c .. OO 0
M A X I M U M  -ISdB P ULSE WIDTH IN msec 9,999

(10) R E C E I V E R  SPIN U S E D  TO C O L LECT D A T A  - “ 6-0
(II; T R A N S M I T  POWER USED TO C O L L E C T  DATA 0
(12) M A X I M U M  HALF-- A N G L E  FOR P R O C E S S I N G  TARGETS 3.. 0
i!3) H I S T O G R A M  CENTERED ABOUT WHAT TS VALUE; -4*5.00
(14) BEAM P A T T E R N  F A C T O R  > ZERO T H R E S H O L D  IN dB 4

F LLE N U M B E R D: \esp \d i 1. ..d .-7; t

F i: LE N U M B E R D: \ e s p \ d i 2 „d=\t

F I L E N U M B E R d5 \esp\di 3 d «i.t.

F I LE N U M B E R 4 ::: d S \t-isp\di'4 , dat

DATA G ROUP R E P O R T  FOR TRANSDUCER 1 
TOTAL.. N U M B E R  OF PINGS =

DATA FOR F R E Q U E N C Y  A 20 .

SUMMARY DF DATA r“ROr DE^’TH 2.. 0 TO 
Nr T A R G E T S  FOUND

SUMMARY OF D ATA FROM DEPTH 4.0 TO

TARGET STRENGTH DISTRIBUTION FK : TRAIL1?; 2
TS -n -72 -?0 -68 -hi, -iL -hi -iO -53 -56 -54 -55 -50 -48 -46 -44 -42 -40 -33 -55 -3* -32 -30 -23 -26 -24 -22 -20 -IS -•
S 0 0 0 0 0 0 0 0 0 1 1 3 5 3 0 2 1  * 0 0 0 0 0 0 0 0 0 0 0

H I STOGRAM OF BEAM ! i EKN F ACTORS O dB

B- O dB TO B - 1 dB N U MBER OF ECHOES
B-~- I dB TO B ? riB N U MBER OF ECHOES
B - 2 ciB TO & ■■■■■■ ■. dB NUMBER OF ECHOES
£~ :• ciB TO B « -! dB NUMBER OF ECHOES



A'-. E R A S E  BhCr'.SCftTT£ R i N 0- r R 0 BS BECT I ;JN = •• 2 3 2 9 E -< • 4 • N db = -46. 3-3

B A C K S C A  f TER TNG C R O S S  SEC" ton STD QEV ~ ,2 Gln: - 01

A V E R A G E  T A R G E T  S T R E N G T H  :N :;!B -• -i-8 . AS

TARGET S T R E N G T H  S T D  DEV IN dS ~ _ 4.4 3

^ E C HOES W I T H  BEAM PATTERN F A C E R S  - O dfc-- 6

N U M B E R  OF F IS H  U S E D  = I 7
FULL ANGLE DP C O N E  = _61°°
E S T I M A T E D  V O L U M E  IN CUBIC M E TERS =■ - lbBfc.-.-04
D E N S I T Y  IN F ISH PER CUBIC M E T E R  =■ • lOBE-Ol
E Q U I V A L E N T  S T R A T U M  LENGTH (V./iOO) ^ 1-0000

S U M M A R Y  OF D ATA FROM DEPTH 8.0 TO 10.0 

RSET STRENGTH DISTRIBUTION FOR STRATUM 3
S -74 -72 -70 -68 -66 -64 -62 -60 -56 -56 -54 -52 -50 -4£ -46 -44 -42 -40 -38 -36 -34 -32 -30
ft 0 0 0 0 0 0 0 0 0 0 I 0 0 0 i 3 2 2 i 3 2 0 0

H TBTOGRAM OF B E A M PATTERN F ACT O R S  > O dB

B-- O d B TO B = 1 dB NUMBER Or E C H O E S  = i
8“ 1 dB TO B = 2 dB NUMBER OF E C H O E S  = 2

I 3 •- 2 dB TO B ~ 3 dB NUMBER Of- E C H O E S  - (j
I B~ 3 dB TO B = 4 dB NUMBER OF E C H O E S  - O

T O T A L  N U MBER OF RECORDED ECHOES “ 97

M U M B E R  0 F  E C H O E S  U S E D  F 0 R S  T A T I R T I C S  ■= I  6

A V E R A G E  B A C K B C A T T E R I N C  C R O S S  S E C r 1 0 N>

^ ^ A C K S C A T T E R I N G  CROSS SECTION S'r0 DEV

A V E R A G E  T A R G E T  S T R E N G T H  IN dB -

TARGET S T R E N G T H  STD DEV I 'i dP -■

# E C H O E S  w ITH BEAM P A T TERN FACTORS > 0 :iB~

N U M B E R  OF F I S H  USED = 1.6
FULL ANGLE OF CONE ~ 6.00
E S T I M A T E D  V O L U M E  IN CUBIC METERS - . 214E + 0 4
DENS I T Y  IN F I S H  PER CUBIC METER ~ . 749E-02
E Q U I V A L E N T  S T R A T U M  LENGTH C/./inO) - J . OOOO

SUi‘1 MAR Y OF DATA F ROM DEP TH 1 O .. 0 TO 12- 0

TARC-il STf'HNGIH DISTRIBUTION FOR STRATUf! 4

TS -74 -72 -70 -50 -66 -fc4 -42 -60 -52 -U -54 -52 -50 -53 -46 '44 -42 -40 -38 -36 -34 -32 -30 -29 -26 -24 -22 -20 -13 -16
? - (i- (; . y 0 0 I) 0 0 0 0 0 0 0 1 G 4 1 0 2 4 ! 3 v U ’i 0 0 0 0

.. 2529E - 0 3  IN dB 

4 3 8 2 E - 03

7



H I S T O G R A M OF S::EAM P A T T E R N FAC i'GRS > 0 dB

B-- 'j dB iO B - i dB NUMBER OF ELI ..,'FS ••
B= .1 dB TO B - dB NUMBER OF ECHT
B “ 2 dr ro R '•= *̂V dG N U M B E R GF >V. --
B- 3 dE ro B — *1 dB NUMBE! OF E EMITS •-

TOTAL N U M B E R  OF R E C O R D E D  E C H O E S  ~

NUMBER OF EC HUES U S E D  FOR S T A T I S T I C S  - 

AVERAGE B A C K S C A T T E R I N G  C R O S S  S E C T I O N  ~ 

B A C K S C A T T E R I N G  C R O S S  S E C T I O N  STD DEV = 

AVERAGE TARGET S T R E N G T H  IN dB ~

TARGET S T R E N G T H  STD DEV IN dB -

tt ECHOES WITH BEAN P A T T E R N  F A C T O R S  > O c!B =

NUMBER OF FISH U SED = 16 
FULL A N G L E  GF C O N E  ~ 6 ,.00 

TI M A T E D  V O L U M E  IN C U B I C  M E T E R S  = . 323 E +DE­
NSITY IN FISH PER C U B I C  M E T E R  == . 493E--02 

E Q U I V A L E N T  S T R A T U M  L E N G T H  (7./100) ~ i - 0000
m

. 24/"7 

- 231 V

i t

: B .. 2 ? 

4. v 6

SUMMARY OF DATA FROM D E PTH 12-0 TO 1 5 „ O

TARGET STRENGTH DISTRIBUTION FOR S T R A T A  5

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -3£ -36 -34 -32 *30 -28 -26 -24 -22 -20 -18 -E
S 0 0 0 0 C 0 0 0 0 0 0 0 0 0 0 0 0 i 0 2 i > 4 4 i 1 0  0 0 0

H I S T O G R A M  OF BEAM P A T T E R N  F A C T O R S  > O c!B

0 dB TO B - I dB N U M B E R  OF EC HUES ~
1 dB TO B •••••• 2 dB N U M B E R  OF ECHOES -•
2 dB TO B =■--- 3 dB N U M B E R  OF EL. HO EE ^ 

B r~ 3 dB TO B = 4 dB N U MBER OF ECHOES =

TOTAL N U M B E R  OF- R E C O R D E D  E C H O E S  = 2oB

NUMBER OF E C H O E S  USED FOR S T A T I S T I C S  ■=■ 2 ;‘

AVERAGE BA C !<S C A "I" 7 E RI N (3 C R O S E 8 E C TI ON — .1 5 4  B E - O 2 I N d B - 2 S .. ; ’

B A C K S C A T T E R I N G  C ROSS S E C T I O N  STD DEV  ̂ . 9 5 Oo-: --’>3

AVERAGE T A R G E T  S T R E N G T H  IN dB = -29.. 3;

TARGET S T R E N G T H  STD DEV IN dB « . q . O!

ft E C HOES WITH BEAM P A T T E R N  F A C T O R S  > O dB= 6

NUMBER OF FISH USED - 20
FULL A N G L E  OF C ONE - 6 .. 00
E S T I M A T E D  V O L U M E  IN C U BIC M E T E R S  » .6 6 4 E + 0 4
D E N SI T Y I N r I S FI P E R C U BI C M E T E R = . 3 O i E * j 2
E Q U I V A L E N T  S T R A T U M  L E N G T H  (7./tOO) = i - 0000



S U M M A R Y O F D A T i-i r ROM D E R T H 2 - 0  T O  ’

o r  p  ••

F R O M 2 . 0  0 T, , \ 4 -  6 0 5..  9 0  7  .

T D 3 0 4 „ 6  0 5 .  V O 7 . 2 0  B .

T S

Q 0 fjt 0
_ - V o 0 S.'4 o

— 0 f j 0 u
— 6 3 o 0 1 0

- 6 6 o o o rj

- 6 4 0 o c*

— 6  2 (j o o 0

— 6 0 0 o o 0

- 3 8 o 0 0 0
- 5 6 o J. C) l";

- 5 4 0 o i 0

— .J -i 0 2 X 0

- 5 0 0 1 \ 0
4 o 0 0 1 0

^ ^ - 4 6 0 0 0 o
• - 4 4 o 0 r j 0

— 42. 0 0 1 0
-•40 o 0 o 0

..;r 
— -<Cj <0 0 0 0
- 3 6 (j Q ft 0
- 3 4 0 0 n 0
- 3 2 o 0 0

••-•30 o 0 0 0
- - 2 8 0 0 0 0

- 2 6 0 0 0 o
- 2 4 0 0 (j 0

‘‘.v "7* 0 0 0 0
-• 20 o 0 0 0
-•:!. s ! o o ( • 0
—• 1 6 J o 0 : j 0

SUM O 4 O

^ ^ r r o G E A M OF B E A M PAT TERN F A C T O R S  0

B “ 0 dB TO B =-- I d B N U M B E P
B~ i ciB TO B 2 dB N U M B E R
B~ 2 dB TO B ~ '■ dB N L M B E P
B~ 3 dB TO B ~ 4 dB NUMBER

TOTAL N U M B E R  CF RECORD!—  E C! iOEB =••

NUMBER OF fc.CHOES USED F O R  S T A T I S T I C S

AVERAGE B A C K S C A T T E R ;NG C R 0 S 3  S E C T I O N  =

B A C K S C A T T E R I N G  C R O S S  S E C T I O N  S T D  DEV =

AVERAGE T A R G E T  S T R E N G T H  1N dB ~

TARGET S T R E N G T H  S T D  DEV [M dB -

It ECHOES W I T H  B E A M  P A T T E R N  F A C T O R S  > 0

NUMBER OF F I S H  U S E D  «
FULL. A N GLE OF L U N E  ~
E S T I M A T E D  V O L U M E  IN C U B I C  . M E T E R S  ^ 1

e r v a l S

 ̂-• 0 .. 50 9- so 1 2 . 40 70
i r 30 i. 1 ..to 1 : -  70 1 5 .. C» t j

S U ’

i,) 
i ■ i i

0
Q

• \ ij
\ •

:) 0 o Q (.?
♦ f”t ('; o • ') o
J o V r o 0

o 0 0 ij t-
1 5 o o 0 (j
0 () 0 o IJ

t*'; o o 0 o 1 I

\J 0 o i Q X

o o i ' 0 o r~

f t r . 0 ( C) O'
,-y

i 0 0 0 t J n-*
..J

0 ( j 0 o 4
(j X 0 -J o fj .1.

4 :i o- o ! j V
'■/ 0 1 0 4

1. <„j 0 1 4
t o 1 1 o o

o 1 () 1 8
0 fj •1 o 1 4

0 0 1 t 1 >-•

0 o o .... 1 *3.
■! 0 o 0 5
Q 0 f.' ■■■> 6

o C: r"': ■ i
\\ o o 0
o 0 fl 0 0
0 0 J o c
0 o o 7 V o

• * !•;> ; 69

dB

fJF ECHOES ~ I
L'i~ B L KUES S
or ' . h o e s

OF ECHOES =-

70S

6 V

- 5 / 6 c. ' ; .!. M d B “ ■ ■ -5 .V 4- *-;■ 

.. S 4 3: L - 0 :-

- 3 0 . 5 8  

■ j ;  . 5 6

IB

6 9
6 . OO 

I OB' K)S



Re; s d  :L n  9 -f :L 1 e  D  : \ &>s r:: \  ri i. :L cl at.

Analy z i n g  Run # 2 
DATA G ROUP R E P O R T  F O R  T R A N S D U C E R  1 
TOTAL N U MBER OF PI MGS -

E Q U I V A L E N T  S T  R A T  Ui%1 L h N b  i H U . / i w ;  -

DATA PGR F R E Q U E N C Y  3 20.

S U M MARY OF DATA F R O M  D EPTH 2.0 TO 
NO T A R G E T S  F O U N D

S UMM A R Y  OF DATA F R O M  D EPTH 4.0 TO B. O

-TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
-74 -72 -70 -tS -66 -64 ‘62 -60 -58 -56 -54 -52 -50 -43 -46 -44 -42 -40 -33 -36 -34 -32 -30 -28 -26 -24 .-22 -20 -IS -16

0 0 0 0 0 0 0 0 0 i ! 2 5 3 i 2 ! 1 0 0 0 0 0.- 0 0 0 0 0 0 0

H I S T O G R A M  OF B E A M  P A T T E R N  F A C T O R S  > O dB

B-- O dB TO B ™ 1. dB N U MBER OF ECHOES = 2
B= 1 dB TO B ~ 2 dB N U MBER OF ECHOES ~ 4
B- 2 dB TO B === 3 dB N U MBER OF ECHOES - O
B= 3 dB TO B == 4 dB NUMB E R  OF ECHOES = O

TOTAL NUMBER OF R E C O R D E D  ECHOES = J.B5

N UMBER OF E C H O E S  U S E D  FOR S T A T I S T I C S  = 17

AVERAGE BACKSCATTEftI IMG CROSS SECT I ON ^ . 2434E-04 IN dB = -•46.14

B A C K S C A T T E R I N G  C R O S S  SECTION STD DEV = .2761E-04

A v e r a g e  t a r g e t  s t r e n g t h  i n  dB ^ , - 4 8 . 2 B

TARGET S T R E N G T H  STD DEV IN dB - 4,. 44

tt E C HOES WITH B E A M  P A T T E R N  FACT O R S  > O dB- h

NUMBER OF FISH USED - 17
FULL A NGLE OF C O N E  = 6.00
ESTI M A T E D  V O L U M E  IN CUBIC M ETERS = - 133E+04 
DENSITY IN F I S H  PER CUBIC METER = „ 12SE-01 
E Q U I V A L E N T  S T R A T U M  L E N G T H  C/./iOO) =•■ i. OOOO

SUMMARY OF D A T A  F R O M  DEPTH 8.0 TO 10.0

TAR6ET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -53 -56 -54 -52 -50 -4B -46 -44 -42 -40 -3B -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
§ 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 2 2 2 ! 2 3 0 0 1 0 0 0 0 0 0



B= 0 dB TO B = 1 dB NUM BER OF E C H O E S  ’=

B= 1 dB TO B = *-} dB N U M B E R OF ECHO E S  = 1X

B= 'y dB TO 3 == y. dB N U M B E R OF E C H O E S  “ 0
B= dB TO B - 4 dB NU M B E R OF EC H O E S  ~ 0

TOTAL NUMBER OF RECO R D E D  E C H O E S  - 

NUMBER QF E C HOES USED FOR S T A T I S T I C S  = 

AVERAGE B A C K S C A T T E R I N G  C R O S S  S E C T I O N  == 

B A C K SCATTERING C R O S S  S E C TION STD OEV = 

AVERAGE TARG E T  STREN G T H  IN dB ~

TARGET S T R E N G T H  STD DEV IN dB =

# ECHOES WITH B EAM PATT E R N  F A C T O R S  > 0 dB==

P,'7

n.

'VlT'*3s‘

IN dB ~v.5„5£

6 .. U 3

NUMBER OF FISH USED =
FULL ANGLE OF COME =
ESTIMATED V O LUME IN CUBIC M E T E R S  
DENSITY IN F I S H  PER CUBIC METER 
EQUIVALENT S T R A T U M  LENG T H  (7./100)

15 
6 0 0  

1 S0E-h.j4 
B35E-02 

1 «OOOO

SUMMARY OF D ATA FROM DEPTH 10.0 TO 12-0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -6B -66 -64 -£>2 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -IS -16
« 0 C 0 0 0 C 0 0 0 0 0 \ 4 0 0 2 4 i 0

HISTOGRAM OF B EAM PATTERN F A C T O R S  > 0 dB

B“~ 0 dB 'T'0 B ” 1 dB N U M B E R  OF E C H O E S  = O
B= 1 dB TO B - 2 dB N U MBER OF ECHO E S  = 1.
B~ 2 dB TO B == 3 dB 4 N U M B E R  OF ECHO E S  ~ 1
B= 3 dB TO B “ 4 dB ' N U M B E R  OF ECHO E S  = 0

DTAL N U MBER OF R E C O R D E D  E C H O E S  = 148

NUMBER OF E C H O E S  USED FOR S T A T I S T I C S  -- 15

AVERAGE B A C K S C A T T E R I N G  C R O S S  S E C T I O N  ~ .2573E-03 IN ciB « -33.. 90

BACK S C A T T E R I NG  C R OSS S E C T I O N  STD DEV 2 3 0 7E — 0 3

AVERAGE TARG E T  S T R E N G T H  IN dB = < -i

TARGET STRE N G T H  STD DEV IN dB ~

# ECHOES W ITH BEAM P A T TERN F A C T O R S  > 0 dB=

N UMBER OF FISH USED - 15
FULL ANGLE OF CONE ~ 6 .0 0

ESTI M A T E D  V O L U M E  IN CUBIC M E T E R S  = .2 7 3 E + 0 4
DENSITY IN FISH PER CUBIC METER = „5 4 9 E - 0 2
E Q U I V A L E N T  S T R A T U M  LENGTH C/./lOO) = 1-0000

rj„ 07



TARGET STRENGTH DISTRICT ION FOR STRATUM 5
TS -74 -72 -70 -S3 -U -64 -62 -60 -53 -56 -54 -52 -50 -48 -4i -44 -42 -40 *38 -3c -34 -32 -30 -2B -26 -24 -22 -20 -IS -Si

0 0 0 0 0 0 0 0 0 0 0 0 0 0 : 0 0 0 0 1 0  2 3

HIS TOGRAM OF BEAM PATTERN F A C T O R S  > O dB

B": 0 dB TO B = I dB N U MBER OF E C H O E S  =■■ 3
B~- 1 dB TO B = 2 dB NUMBER OF E C H O E S  = 0
B “ 2 dB TO B - 3 dB NUMBER OF E C H O E S  = 2
B= 3 dB TO B = 4 dB NUMBER OF E C H O E S  = 0

TOTAL NUMBER OF RECO R D E D  E C H O E S  = 333

NUMBER OF E C HOES USED FOR STAT I S T  ICS = 18

AVERAGE B A C K S C A T T E R I NG  CROSS S E C T I O N  = . 1S17E-02 IN dB - - 2 8 . 1 9

BACKSCATTERING C ROSS SECT I O N  STD DEV = .. 3901E-03

^ ^ E R A G E  TARGET S T R E N G T H  IN dB - - 2 9 . 6 8

TARGET STRE N G T H  STD DEV IN dB = 5 . 1 3

ECHOES WITH BEAM PATTERN F A C T O R S  > 0 dB= 5

NUMBER OF FISH USED = 18
FULL ANGLE OF C O N E  = 6.00
ESTIMATED V O L U M E ' I N  CUBIC M E TERS = .5 5 9 E + 0 4
DENSITY IN FISH PER CUBIC M ETER - .3 2 2 E - 0 2  
EQUIVALENT STRA T U M  LENGTH (7./ICO) = 1.0000

SUMMARY OF DATA FROM DEPTH 2.0 TO 15.0

DEPTH INTERVALS

F R O M 2 0 0 3 -  3 0 4  „ 6 0
cr
wj . 9 0 7 .  2 0 8  - 9 S O l i . 1 0 1 2.. 4 0 1 3 . 7 0

T O 3  „ 3 0 4 .  6 0 * 9 0 7 .. 2 0 8.. 5 0 B O 1. i i  0 12\ 4 0 3.. 7 0 1 5 . 0 0

T S B U

- 7 4  ; 0 0 (3) 0 0 0 0 10 0 0 o
_._*V '“7J ; 0 o 0 0 0 0 0 o (3) 0 (3)

- 7 0  i 0 o 0 0 A o o o 0 0 0
- 6 3  : 1 0 0 o 0 o 0 o 0 0 o
—  6 6  I 0 0 Q 0 0 0 o (3.' 0 Q

- 6 4  : ■;j 0 0 ?3) 0 o 0 o 0 0 o
—  6  2  ! 0 o o 0 0 o Q 0 0 0 o

- - 6 0  ! 0 Q 0 0 0 0 0 o 0 o 0
--58  ! 0 0 0 0 0 o o 10 0 o o
—  5  6  ! (3) 1 0 0 o o o o 0 0 1

- 5 4  : 0 (3) 1 C? 0 0 (3) o (33 0 i
— b 2  1 0 i 0 0 .1 1 0 0 0 o “7
- 5 0  ! Q 1 3 0 A 0 0 0 0 0
- 4 8  : 0 0 1 0 '7' o 0 0 0 0 ..j,.

—  4  6 ! 0 o o I’i :L i t j ■1 1 o 4
- 4 4  : 0 o 0 (“j ~r. 1 4 o 0 ("1 8
- 4 2  ; 0 0 1 0 o o Q 0 (3)

- 4 0  ! 0 o o 0 .,L .1. o (3) o (3) 3
- 3 8  . i fl o 0 0 1 o .1 1 0 0 o
-36 ! 0 0- 0 _ .0 .2 0 0 1 —y



■28 ! o o 0 0 1 0 o 0 <“j 4
26 I o 0 0 0 0 o 0 0 o 4 *
•24 o 0 o 0 o 0 o 0 0 1

T (I) 0 o o 0 0 0 0 0 o f
-20 ! 0 0 0 0 0 0 o 0 0 0 <
•is ; 0 0 0 0 o 0 n (j i_) 0 I
-16 i 0 o 0 o o 0 0 o 0 0 i

C 
1

3 
f ! ! 1 ! 1

o ;.-T 6 o 19 4 9 J. 6 12 o'

j H I S T O G R A M  OF BEAM P A T T E R N  FACTORS > 0 dB

| B= O dB TO B = I dB NUMB E R  OF E C HOES == 6
| B= 1 dB TO B - 2 dB NUMBER OF E C H O E S  = 6
jj B~ 2 dB TO B = 3 dB N U MBER OF E C H O E S  = 3
I B~ 3 dB TO B — 4 dB N U M B E R  OF E C H O E S  = 0

li T O T A L  N U M B E R  GF R E C O R D E D  ECHOES = 1715

NU M B E R  OF E C H O E S  USED FOR S T A TISTICS = 65

AVERAGE B A C K S C A T T E R I N G  CROSS S E C T XON ~ ,5 4 9 7 E - 0 3  IN dB « - 3 2 , &0

A C K S C A T T E R I N G  C R OSS S E C TION STD DEV - . 8034E-0-3

A V E R A G E  T A R G E T  S T R E N G T H  IN dB = ■~38.7i

T A RGET S T R E N G T H  STD DEV IN dB - 8 . 5 4

tt E C H O E S  WITH BEAM P A T T E R N  FACTORS > O dB^ 15

N UMB E R  OF FISH USED = 65
F ULL A N G L E  OF COME == 6-00
E S T I M A T E D  V O L U M E  IN CUBIC METERS = . 9 2 3 E + 0 4
D E N S I T Y  IN FISH PER CUBIC METER = „ 7 0 4 E - 0 2
E O U I V A L E N T  3 T R ATUM L E N (3TH (7-/100? » 1 „ O O 00

R 0 a d i n g -f i 1 & D : \ e? s  p \ d j. J. .. d a t 
A n a I y z i. n q R u n #

DATA G R O U P  R E PORT FOR TRANSDUCER 1 
TOT AL N U M B E R  GF PINGS ■= ' 1846

DATA FOR F R E Q U E N C Y  420.

S U M M A R Y  OF D A T A  F R O M  DEPTH 2.0 TO 4.0

TARGE! STREHGTH DISTRIBUTION FOR STRATUM 1

’a ~?t '7l '?°, *“  *‘j •“  -« -58 -54 -« -52 -5C -48 -44 -44 -42 -40 -3S -3i -;s .« .« . ,2
§ 'J G 0 y 0 0 V 0 0 0 0 1 2  3 2 0 0 0 0 0 '§ o & "u ‘ u “0 ‘ 0 6

HTfl-*OGKAM GF BEAM PATTERN FACTORS > 0 'dB

B"-- 0 dB TO & = 1 dB NUMBER OF ECHO E S  - 1
:l dB TO B = 2 dB N U M B E R OF E C HOES ~ A
“i dB TO B = 3 dB N U M B E R OF E C HOES = o

*"'» .. •-•r dB TO B = 4 dB NUMBER GF ECHO E S  = Q



N U M B E R  OF F I S H  U S E D  - 8
FULL A N G L E  OF C O N E  == S.. OO
E S T I M A T E D  V O L U M E  IN C U BIC M E T E R S  = .313E+03
D E N S I T Y  IN F I S H  PER C UBIC M E TER - .2 5 5 E - 0  L 
E Q U I V A L E N T  S T R A T U M  LENG T H  (‘/./ICO) L . OOOO

S U M MARY OF D A T A  FROM DEPTH 4.0 TO 8 . ‘

fcARGET STRENGTH DISTRIBUTION FOR STRATUM 2
fS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -■54 -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -32 -30 -23 -26 -24 -22 *20 -13 -16
S 0 0 0 0 0 0 0 0 0 3 7 9 9 12 7 4 5 2 1 0 0 0 0 0 0 0 0 0 0 0

H I S T O G R A M OF B E A M  PATTERN FACT O R S  > 0 dB

B~ 0 dB TO B = 1 dB NUMBER OF ECHOES = 6
B“ 1 dB TO B = 2 dB NUMBER OF ECHOES =
B "• 2 dB TO B “ 3 dB NUMBER OF ECHOES =
B= 3 dB TO B ~ 4 dB NUMBER GF ECHOES = O

TOTAL.. N U M B E R  OF R E C O R D E D  E C H O E S  ~

NUMB E R  OF E C H O E S  USED FOR S T A T I S T I C S  =

AVER A G E  B A C K S C A T T E R I N G  CROSS S E C TION =
\

p A C K S C A T T E R I N G  C ROSS S E C T I O N  STD DEV -

A V E R A G E  T A R G E T  S T R E N G T H  IN dB =

TARGET S T R E N G T H  STD DEV IN dB =■■

# E C H O E S  W I T H  B EAM P A T TERN F A C T O R S  "• O dB-

NUMB E R  OF F I S H  U S E D  - 5?
FULL A N G L E  OF C O N E  = S.. 00
E S T I M A T E D  V O L U M E  IN C UBIC M E T E R S  = .241E+04
D E N S I T Y  IN F I S H  PER C U B I C  M E T E R  •=■ .245E-01
E Q U I V A L E N T  S T R A T U M  L E NGTH (7./100) ^ 1.0000

5 1 X

f~‘I

„ 2 2 0 IE- 04 

■2S20E 04

IN dB = 57

•-4S.69

4. 23

I 1

S U M M A R Y  OF D A T A  FROM D EPTH S.. 0 TC 1 0 . O 
NO T A R G E T S  F O U N D

S U M M A R Y  OF D ATA FROM DEPTH 10-0 TO 12.0



tt ECHOES W I T H  BEAM P A T T E R N  F A C T O R S  > 0 dB^

DUMBER CF FISH USED - 67
FULL AMBLE OF LONE = 6- OQ
E B TIMATED VOLUME IN C U B I C  M E T E R S  - .2 5 4 E + 0 4
DENS L !'V IN FISH PER C U B I C  M E T E R  = - 264E - 0 1
EQUI V A L E N T  STRATUM L E N G T H  <7./ 100) ~ .,5000

Rsacling T:lIs D : \esp\djf fTci *ft 
A •'-■a; -/‘z i ng Run II Ql>

DATA GROUP REPORT FUR T R A N S D U C E R  L
TOTAL N U M B E R  OF R I NSS = 9B7

DATA FOR F R E Q U E N C Y  420.

SUMMARY OF DATA FROM D E P T H  2.0 TO 4.0

St! STRENGTH DISTRIBUTION FOR STRATUM 1
” -74 -72 -70 -68 -66 -64 -62 ■-60 -58 -56 -54 -52 -50 -43 -46 -44 -42 -40 -33 -36 -34 -32 -30 -23 -26 -24 -22 *20 -19 -16
# 0 0 0 0 0 0 0 0 0 0 0 1 0  0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P A T T E R N F A C T O R S  > O dB

B-= 0 dB TO B - 1 dB N U M B E R OF E C H O E S  = O
B= i dB TO B = 2 dB N U M B E R OF E C H O E S  = O
B-“ 2 dB TO B - 3 dB N U M B E R OF E C H O E S  “ O
6= 3 dB TO B ^ 4 dB N U M B E R OF E C H O E S  - 0

TOTAL N U MBER OF R E C O R D E D  E C H O E S  ^ 19

NUMBER OF ECHOES USED F O R  S T A T I S T I C S  - 4

AVERAGE B A C K S C A T T E R I N G  C R O S S  S E C T I O N  - . 34-54E-04 J.N dB -44., 6 :

^ ^ C K S C A T T E R I N G  CROSS S E C T I O N  STD D E V  = .. 2870E-04

AVERAGE TARGET S T R E N G T H  IN dB ^ - ' -45.8’

TARGET STREN G T H  STD DEV IN dB = - 4. O:

ECHOES WITH BEAM P A T T E R N  F A C T O R S  > 0 d B ^  O

NUMBER OF FISH USED “ 4
FULL ANGLE OF CONE = 6 .. 00
ESTIMATED VOLUME IN C U B I C  METE R S  = . t 7 9 E + 0 3
DENSITY IN FISH PER C U B I C  M E T E R  .. 224E--01
EQUIVALENT STRATUM L E N G T H  (X/100) - 1.0000

SUMMARY OF DATA FROM D E P T H  4.0 TO S .. 0

TARBtT STRENGTH DI SIR IcUTIGN FOR STRATUM 2
TS -74 -72 -70 -63 -66 -64 -62 -60 -50 -56 -54 -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -.32 -30 -23 -26 -24 -22 -20 -13 -16
S 0 0 0 0 0 0 0 0 1 1 3 7 10 4 11 9 3 2 3 2 1 0 0 0 0 0 0 0 0 0



HISTOGRAM OK SEAM PATTERN F A C T O R S  O dB

B-- O dB TO B = 1 dB NUMBER OF E C H O E S  = 3
B= 1 dB TO B •-= 2 dB NUMBER OF EC H O E S  ™
B= 2 dB TO B - 3 dB NUMB E R OF E C H O E S  ~ "T

B= . ji d B TO B ■= 4 d B NUMBER OF EC H O E S  = Id

TOTAL N U MBER OF RECORDED E C H O E S  --- 404

NUMBER OF ECHOES USED FOR STATISTICS' = 57

AVERAGE B A C K S C A T T E R I NG  C ROSS S E C TION ----- ,4710E-04 IN dB ~ -43.27

BACK3C A T T E R I MG  CROSS SECTION STD DEV = -7436E-04

AVERAGE TARGET STRENGTH IN dB - -46.. 71

TARGET S T R E N G T H  STD DEV IN dB = 5 . 3 3

# ECHOES WITH BEAM P A T TERN F A C T O R S  > 0 dB~ 17

NUMBER OF FISH USED = 57
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METE R S  = . 13BE+04 

NSITY IN FISH PER CUBIC M ETER ~ . 414E--01
1UI VALENT STRATUM LENGTH i 'i/ 1 0 0 ) = 1.0000

SUMMARY OF DATA FROM DEPTH 8 ,. O TO 10.. 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -32 -30 -26 -26 -24 -22 -20 -18 -16
# 0 0 0 0 0 0 0 0 0 0 1 2 4 6 6 3 12 b 4 4 1 1 2 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B - 1 dB ■ NUMB E R  OF E C H O E S  = 9
B= 1 dB TO B = 2 dB ' NUMBER OF E C H O E S  = 1

2 dB TO B ~ 3 dB N U M B E R  OF E C H O E S  = 7
W  3 dB TO B = 4 dB NUMBER OF E C H O E S  = 1

TOTAL N U M B E R  OF RECORDED E C H O E S  - 333

NUMBER OF ECHOES USED FOR STATI S T I C S  = 5 7

AVERAGE BACK S C A T T E R I NG  CROSS S E C T I O N  ~ .1159E-G3 IN dB =

B A C K S C A T T E R I NG  CROSS SECTION S T D  DEV - .2 094F-03

AVERAGE TAR’GET STRENGTH IN dB ~

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN F A C T O R S  > O dB = 18

NUMBER OF FISH USED = 5 7
FULL A NGLE OF CONE = 6 - 0 0
ESTI M A T E D  VOLUME IN CUBIC M E T E R S  = .178E+04
DENSITY IN FISH PER CUBIC M ETER =*- .. 3 2 0 E -01
E Q U I V A L E N T  STRATUM LENGTH (7./100) = .9608

~3V.. 36

- 4 2 . 8 5  

5. 23



SUMM A R Y  OF DATA FF?OM DEPTH 1 O ,O TO \ 2 M i

TARGET STRENBTH DISTSIEUTI ON FOR STRATUS 4
TS -74 -72 -70 -63 -66 -64 -62 -68 -53 -56 -■54 -52 -50 -48 -4: -44 -42 -40 -33 -35 -■34 -32 -30 -2S -25 -24 -22 -20 -iB -it
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 : ? 2 2 0 0 0 0 0 0 0 0 0 0

H I S T O G R A M OF BEAM PATTERN F A C T O R S  > O dB

B~ O dB TO B ~ 1 dB NUMBER OF E C H O E S 0
B~ 1 dB TO B = 2 dB NUMBER OF E C H O E S  = '■.i
B-- 2 dB TO B ~ 3 dB NUMBER OF E C H O E S  = 0
B= 3 dB TO B = 4 dB NUMBER GF E C H O E S  = 0

T O TAL N U MBER OF RECORDED E C HOES =

NUMB E R  OF E C H O E S  USED FOR S T A T I S T I C S  =

A V E R A G E  B A C K S C A T T E R I N G  CROSS S E C T I O N  ~

BACKSCATTERING CROSS SECTION STD DEV =

fc'ERAGE T A RGET STRENGTH IN dB ~

T ARRET S T R E N G T H  STD DEV IN dB =•

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB-

N UMB E R  OF FISH USED = S
F ULL ANGLE OF COME ^ 6-00
E STIM A T E D  V O L U M E  IN CUBIC M E TERS = .. 263E+04
D ENSITY IN F I S H  PER CUBIC METER == „304E-02
E Q U I V A L E N T  S T R A T U M  LENGTH r/./100) ~ .9281

1 13 

S

1468E-03 

. 7 / 6 4

IN dB o -

38.. 98 

2 .. 68

S U M MARY OF DATA F ROM DEPTH 12., 0 TO IS, O

» 3ET STRENGTH DISTRIBUTION FOR STRATUM 5 i
re -74 -72 -70 -68 -66 -64 -62 ■-60 -58 -56 -54 -52 -50 -43 -46 -44 -42 -40 -38 -3t -34 -32 -30 -28
j} 0 0 0 0 0 0 0 0 0 1 0 0 0 2 0 0 0 0 2 0 0 0 0 0

HI STO GRAM OF BEAM P a t t e r n F AC TURS > O dB

B= O dB TO B ~ 1 dB NUMBER OF EC H O E S [j

B= 1 dB TO B = 2 dB NUMBER OF E C H O E S ;j
B ” 2 dB TO B “ 3 dB NUMBER OF ECHOES 0
B = 3 dB TO B = 4 dB NUMBER OF E C H O E S u

0 0 0

TO TAL  N U MBER OF R E C O R D E D  ECHOES == 171

NUMBER OF ECHO E S  USED FOR S T A T I S T I C S  = 5

AV E R A G E  B A C K S C A T T E R I N G  CROSS S E C TION ^ .& 7 2 3 E - 0 4  IN dB ^ -41..72

B A C K S C A T T E R I N G  C R OSS SECTION STD DEV = . 7 S21E-04

AV E RA GE T A RGET S T R E N G T H  IN dB ~ - 4 5 . 7 0

TARGET S T R E N G T H  STD DEV IN dB - 7 . 3 7



NUMBER OF F I S H  U SED = 3
FULL A N G L E  OF C O N E  = 6-00
E S T I M A T E D  V O L U M E  IN C UBIC M E T E R S  - . 535E-J-04
DENSITY IN F I S H  P E R  C U B I C  H E T E R  = .934E-03
ELlUIVALEN ! S 1 R A 1 UN LENS "I H (X/lOO) « V2*

SUMMARY GF D A T A  F ROM D E P T H 2.0 TO t

DE PTH INTERVALS

FR O M  2 - 0 0  3-30 4.. 60 S. 90 7.20 S. 50 9.80 U . 1 0  
I U O 4 .. 6 U 5 » t O 7 . 2 O 8 - 50 7 . oU 3. 1 . 1 O i 2 . 4 O

-40 13.70 
..70 15-00

TS

_ "V f\ \~ / *f ! 0 J 0 0 0 0 0 0 ( 1 0 (j
1« 0 0 0 0 0 0 ■' j 0 (") CJ 0

- 7 0  : 0 0 0 0 ' (I) 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 ! 0 0 o o 1 0 0 0 0 O 0 0
— 6 4 j 0 0 0 0 0 0 0 0 (j o 0
-62 I 0 0 Q 0 0 0 0 0. (j 0 0
-60 : [j 0 0 0 0 o 0 0 *3 0 0
cm \ ~JO 1 0 0 X (j o 0 0 0 Q 0 j.

-56 ! 0 0 0 1 0 Cj 0 0 X 0 •->
-54 ! (j 0 i~y 1 0 1 Q >*"l 0 <0 4tTJ—V I .1̂. 1 0 *"?* X 1 0 0 \j 0 1 0
-50 ! 0 0 4 y 4 t; ■:") 0 o 0 1 4
-48 ! 0 0 1 X 6 '■> 0 i 1j. 0 •1 *1 

J.

■—46 ! 0 •—> c; ~r 7 0 0 0 0 19
-44 0 0 n ET

lTj nM- 1 (j 0 ;! 0
-42 i 0 1 “T 0 4 3 J. 0 0 0 1 7
-40 I 0 0 o 0 yr.j 0 0 0 1 0■rn < •- O O 1 0 0 ‘~y 0 1 4 2 ,1. <

.1. 0 J. 1
-36 0 0 0 f1 1 y 2 0 0 0 PCj
—3 4 { 0 0 1 (j 0 if! 0 0.... T f 0 0 0 0 0 1 0 0 0 0 :l.
-30 ! 0 0 n 0 0 0 o 0 0 2
-28 I 0 0 Oy 0 o 0 O {_) 0 0
-26 ! 0 0 0 (j 0 Q 0 0 0 0
-24 0 0 0 0 0 0 o i \ 0 0 0
_  ^ 1 C\ 0 0 0 0 { i 0 O 0 0 ( \
- 2 0  ! 0 0 0 0 0 0 0 ( J 0 0 0
-13 ! 0 0 0 0 0 0 r"i ‘J 0 0 ()
-16 : 0 0 0 0 t j 0 0 0 0 0

BUM 0 /
0 27 17 30 /‘ I

•J' 0 0 r"> 0 13

HISTOGRAM OF ]SEAM PAT TERN F A C TORS > 0 dB

B-- 0 dB TO B ~ ;!. dB NU M B E R OF ECHOES 1 •7/
B= X dB TO B = 2 dB NUMBER OF ECHOES 0B": 2 ciB TO B = 3 dB N U MBER OF ECHOES ~ X;0
B= 3 dB TO B = 4 dB NUMBER GF ECHOES -- 4

TOTAL NtUMBER 1DF RECOR DED E C H O E S  = 1044

NUMBER GF E C H O E S  USED FOR S T A TIST ICS ' 131

AVERAGE: B A C K S C A T T E R I N G  C R O S S SECTION - 3350E--• 0

BACKSCAiTTERING CROSS S E C T I O N STD DEV = . 1522E-■0:

, .... ^  —  —

j: N dB = - 4 0 . 7 8



T A R G E T  S T R E N G T H  S T D  DEV .EM dB ”

# ECH QHG W I T H  BEAM P A T T E R N  E A C T O R S  > 0 dB-

NUMBER O F  F I SH U S E D  131
PULL A N G L E  OF C O N E  6.00
E S T I M A T E D  V O L U M E  IN C U B I C  M E T E R S  - .0 9 8 E - 0 4
DENS I T Y  IN FISH PER C U B I C  M E T E R  - . 146E-01
E Q U I V A L E N T  S T R A T U M  L E N G T H  iX/100) =  „ 964c

F<ead :l n g t i l s  Dr \ Ersi:̂  f;:U - Oat 
A n a 1 y 2 i n q F-i u. n i* %

DATA G R O U P  R E P O R T  F ^ R - T R A N S D U C E R  1
TOTAL N U M B E R  OF P INGS = 1009

DATA FOR F R E Q U E N C Y  420..

SUMMARY OF D ATA FROM D E P T H  2.0 TO 4=0 

^RSET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
8 0 0 0 0 0 0 0 0 1  0 5 3 0 1 0 2  0 0 0 0 0 0 0  0 0 0 0 0 0 0

H I S T O G R A M  OF BEAM P A T T E R N  F A C T O R S O dB

B “ O ciB TO B = 1 dB
B = 1 dB TO B == 2 dB
B== 2 dB TO B = 3 dB
B= 3 dB TO B “ 4 ciB

NUMBER OF ECHOES - 
NUMBER OF ECHOES ^ 
NUMBER OF ECHOES - 
NUMBER OF ECHOES =

TOTAL N U M B E R  OF R E C O R D E D  E C H O E S  =

NUMBER OF E C HOES USED F O R  S T A T I S T I C S  =

AVERAGE B A C K S C A T T E R I N G  C ROB'S S E C T I O N  =

^ f c o K S C A T T E R I N G  C R O S S  S E C T I O N  STD DEV =

A VERAGE TARG E T  S T R E N G T H  IN dB ^

TARGET S T R E N G T H  STD DEV IN dB =

.# ECHOES W I T H  BEAM P A T T E R N  F A C T O R S  > O d B -

NUMBER OF FISH USED = 12
FULL A N G L E  OF CONE = 6 .. OO
E S T I M A T E D  V O L U M E  IN C U B I C  M E T E R S  ~ - 182E+03
DENSITY IN F ISH PER C UBIC M E T E R  * .. 6 0 3 E - 0 1
E Q U I V A L E N T  S T R A T U M  L E N G T H  (V/lOO) - 1.0000

14

12

. 1 12.7E.04

.. 13670-04’

— O i » t:i o 

4„ 26

SUMMARY OF DATA FROM D E P T H  4.0 TO S „O

TARGET STRENSTH DISTRIBUTION FOR STRATUS 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -53 -56 *54 -52 -50 -43 -46 -44 -42 -40 -38 -36 -34 -32 -30 -23 -26 -24 -22 -20 -18 -16
8 0 0 0 f! !‘i !‘: I i 5 " 5 P ’ < 7. fi fl ;‘l !i fl A i*> ft fi



HI3T0GR Mil OF 1BEAM PAT' TERN F A C T O R S  > 0 dB

B= 0 dB TO B - i dB N U M B E R OF E C H O E S
B= 1 dB TO B - 'S d B N U M B E R OF E C H O E S — 1
B~ 2 dB TO rj _. dB N U M B E R □ F E C H O E S - 3
B= 3 dB TO B 4 dB N U M B E R OF E C H O E S _ I — .1.

TOTAL Ni'JMB1‘r‘Pv OF R E C O R D E D ECHO E S  - 99

NUMBER :jp E C HOES USED 1- OR S T A T I S T I C S —- 'Z’Cj

AVERAGE-. B A L K 3 C A T T E R I N e CR:GSS S E C T I O N =s .175SE--C

BACKSCA . : ! b.R I N !G C R O S S S E U ilON STD D E V - . 1S41E-0

AVERAGE : t a tRGET S T R E N G T H  IN dB ==

TARGET STR ENG TH STD DEV IN dB =

# ECHOE:s WITH BEAM PATTERN FACTORS > 0 dB-" *“7/

IN dB - -47.55

n. r i a.

NUMBER OF FISH U SED = 29
kULL.ANGLE OF CONE = 6-00
IT I MATED VOLUME IN C UBIC METE R S  ~ . 14 0 E + 0 4

DENSITY IN FISH PER C UBIC M ETER " .207E-01
E QUIVALENT S T R ATUM L E NBTH (X /100> = .998 O

SUMMARY OF DATA FROM DEPTH 8 - 0  TO 1 0 - 0

TfiKGET STRENBTH DISTRIBUTION FOR STRATUM 3
TB -74 -72 -70 -63 *66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -44 -44 -42 -40 -38 -36 --34 -32 -30
1 0 0 0 0 0 0 0 0 0 0 1 1 0 4 4 2 6 4 0 0 0 0 0

HI STOGR AM rjpr p p; p.M PAT TERM FJACT ORS > 0 dB

• » I dB TO B 1 dB N U M B E R OF E C H O E S  = 7
B- '1 d ti TO B •“ 2 dB N U M B E R OF E C H O E S  ~ 4
B- dB TO B “ 3 d B N U M B E R OF E C H O E S  = J.

B~ u T 0 B 4 dB N U M B E R OF E C H O E S  = 1

70 TAL N:.!ME•ER Ur R E C O R DED B:.CHOE r_ ': 63

NU MBER GF ECHOES USED FOR - r s\ “ r  vJ 1 ii 1 t  — ■ “r ■ t  r - w ^
1. o I I Lb

AVERAGE B A C K S C A T T E R I N G  CROSS S E C T I O N  = 

BACKSCATTERI IMG CROSS S E C TION STD D E V  = 

AVERAGE TARGET S T R E N G T H  IM dB =

TARGET STRE N G T H  STD DEV IN dB ~

# ECHOES WITH BEAM P A T T E R N  F A C T O R S  > 0 dB=

- 4 9 4 2 E- 0 4

- 3 6 1 4 E - 0 4

S

NUMBER OF FISH USED =
FULL ANGLE OF COME =
ESTIMATED VOLU M E  IN C U BIC METERS 
DENSITY IN FISH PER CUBIC METER 
EGUIVALENT S T R A T U M  LENGT H (7./ 10O )

6 - 00 
. 189E+04 
. 1 .1.6E -0 1

- 9960

IN dB —4 3 „ O t>

— 44 - 48 

3.  97



S Lt M M A F\ Y L) S~ jj A I t-r i- R U M D IE F' T  H 10 .. O

TARGET STRENGTH DISTRIBHITIGN FOR STRATiiM 4
TS -74 -72 -70 -£S -66 -64 -62 -60 -58 -56 -54 -52 -50 -43 -46 - ■ i * 

’•* -» ” ̂ 2 -40 -33 -36 -34 -32 -30 -25 -26 -24 -22 -20 - ■ S - * 1* V • k#
it 0 0 0 0 0 0 0 0 0 0 G 0 2 0 * 4 5 6 2 1 0 0 0 0 0 0 0 0 0

HISTQGR AM OF BEAM PAT T ERN F A C TORS > O dB

B — O dB TO B =: 1 d B N U M B b. R OF E C H O E S  = /*"I
B= 1 dB TO B =  2 dB N U M B E R OF E C H O E S  =
B~- 2 d izi ro B := 3 dB N U M B E R OF E C H O E S  = r\

B — 3 d B i O B 4 dB N U M B E R OF 1-CHUE.S ~ (j

TOTAL N U M B E R  OF R E C O R DED ECHOES = 44

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 2 ■ Jj

AVERAGE; B A C K S C A T T E R I NG  CROSS S E C T I O N  ~ .. 1 Li o H E ■-03 IN dB - -39. 63

f c c K S C A T T E R I N G CROSS SECTION STD DEV = ri d- y\ — y vra j v  / t.'— [J ij. ̂

A V E R A G i~! TARGET S T R E N G T H  IN dB = -4 1 0 1

T A R G E ! STRE N G T H STD DEV IN dB = 3 - o4

# ECHOE S WITH BEAM PA TTERN FACTORS > O dE ; :=  7

NUMBER OF F ISH USED = 25
FULL ANGLE OF GOME -- 6 ,. 00
ES TIM ATED VOLUME IN CUBIC METERS = .288E+04
DENSITY IN FISH PER CUBIC METER = 869E-02
EQUIV ALENT STRA T U M  LENGTH ("/. / 1 00) = . 9947

|JMMARY OF DATA FROM DEPTH 12.0 TO 15-0 

TARGET STRENGTH DISTRIBUTION FOR STRfiTUK 5
TS -74 -72 -70 -63 -66 -64 -62 -60 -53 -56 -54 -52 -50 -48 -44 -44 -42 -40 -38 -3c -34 -32 -30 -28 -26 -24 -22 -20 -16 -16
t 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 1 2 2 5 3 !  1 0 1 1 0 0 0 0 0

HIS TOGRAM Ul~ BE AiM PAT TERN1 FACTORS > O dB

B — O dB TO B 1 dB NUMBER OF EC H O E S  ~ crVJ
B= i dB TO B — 2 d B NUMBER OF E C H O E S  ■=■ O
B 2 dB TO B dB NUMBER OF E C H O E S  •= o
B- 3 dB TO B 4 dB NUMBER OF E C H O E S  = Q

TOT AL NUMF3ER OF RE COR DED ECHOES = 3 O

NUMBER OF E C HOES USED FOR S T A T I S T I C S  = 17

AVERAGE B A C K S C A T T E R I N G  CROSS S E C T I O N  = .. 4139E-03 IN dB -

B A C K S C A T T E R I N G  CROSS SECTION STD DEV - .6429E -03 

AVERAGE T A RGET STREN G T H  IN dB --=



tt E C H O E S  W I T H  B EAM PATT E R N  FACTORS O d B- ~7

N U M B E R  OF F I S H  U S E D  =
FULL A NGLE OF C O N E  - 
E S T I M A T E D  V O L U M E  IN CUBIC METERS 
D E N S I T Y  IN F I S H  PER CUBIC METER 
EQUI V A LENT STRATIJM LENGTH (7./ 1 OO )

17 
6.. OO 

! 8 8 E -i- 0 4 
'89E-02 

. 9923

SU M M A R Y  OF D A T A  F ROM DEPT H 2 0  TO 15. 0

DEF TH INTERVA LS

FROM 2 . 00 ■ t _ T,0 4 , 60 5.90 7 . 20 S. 50 9 - SO 1 1 . 1 0 1 2.. 40 1 3« 70
TO 3. 30 4.. 60 5 . 90 7/20 6 . 50 9. 80 1 1 1 0 1 2 . 40 13. 70 15- 00CO 

1—

sui*

-74 (j 0 0 0 0 0 0 0 (j o 0
-72 0 o 0 (I) 0 o 0 0 0 o (j
-70 o 0 o o 0 o 0 Q 0 lj 0

^ —68 o 0 o 0 0 0 {j 0 o (j 0
o o o Q 0 0 o 0 0 0 0

^ ^ - 6 4 0 0 o 0 0 0 0 o - 0 Q (j
— 62 0 (j o 0 (I) (j o 0 o Q 0
—60 o o 0 0 o 0 o o 0 o o
-58 1 1 o o o 0 0 o 0 o

o 0 :l o 0 (I) o 0 (j 0 1
-54 cr■̂1 1 o 1 0 o o o 0 1 1c*n — O "T 0 :!. o 1 1 o 0 o 0 6
-50 N 0 0 ■"? i 0 2 0 0 0 7
-48 1 0 1 6 4 .1. 0 (j (■) 0 13
-46 0 0 o 0 5 .*“1 .1 o o o 8
-44 o 0 0 J. 1 1 3 1 i o 1 0
-42 0 0 o 3 3 cr ^1 1X 1 0 15
-40 0 0 o 0 .1 <-> 3 4 1 0 :L 1
-38 0 0 o 1*~! 0 0 4 4 ( ) 1 1
~ 36 0 0 0 o o 0 2 '■? (J lj
-34 o o o 0 0 0 1 0 o r\

— *t *~y 0 0 o o o 0 0 1 o 0 *1
.4.

-30 0 0 0 ' o o o 0 0 0 i 1 0
0 o o 0 o 0 0 0 1 f j 1

^ P 2 6 0 0 i) 0 0 (j f) 1 0 1
-24 0 0 o o 0 0 Q o Cj 0
__J-J o 0 0 0 0 0 0 f‘j 0
" 2 0 0 0 o 0 ~ ! j 0 0 (j o 0 0
-18 0 0 o 0 0 0 0 o i'i cj 0
— 1 6 o 0 o 0 0 0 0 o o o o

SUM 1 2 ’P -7 13 17 10 2 1 12 1 1 0 105

H I S T O G R A M OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES ___ 13B= 1 dB TO B - n dB NUMBER OF ECHOES — 1 1B~ 2 dB TO B = 3 dB NUMBER OF ECHOES = 5 4
B= 3 dB TO B = 4 dB NUMBER OF ECHOES r\

TOTAL N U M B E R  OF R E C O R D E D ECHO £S -• 250

N U M B E R OF E C H O E S U S E D FOR STATISTICS 105

A V E R A G E  B A C K S C A T T E R I N G  CROSS SECTION - 10 9 4 E — 03 IN dB = — 39. 61

B A C K S C A T T E R I N G  C R O S S 'SECTION STD DEV = .2915E-03



TARGET S T R E N G T H  STD DEV IN d B  =

•it ECHOES W I T H  B E A M  P A T T E R N  F A C T O R S

NUMBER OF F I S H  U S E D  =
FULL A NGLE OF C O N E  =
ESTIMATED V O L U M E  IN C U B I C  M E T E R S  
DENSITY IN FISH PER C U B I C  M E T E R  
E Q U I V A L E N T  S T R A T U M  L E N G T H  (‘1/100)

Re-?ad :L nq file D: \ esp \di 2 dat 
Analyzing Run # 2 \

DATA GROUP R E P O R T  FOR T R A N S D U C E R  
TOTAL N U M B E R  GF P INGS =

AVERAGE T A R G E T ” S i~RENG TH I N  d B  -- — 4 4 „ T-~, 7 

6 .. 45

dB” V.'.'

1 05
6 - 00 

71E+04 
08E--0 i 

. 9963

1 009

DATA FOR F R E Q U E N C Y  420..

SUMMARY OF DATA FROM D E PTH 2.0 TO 4.0 

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 -63 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -33 -34 -34 -32 -30 -23 -26 -24 -22 -20 -IS -!&

tf 0 0 0 0 0  0 0 0 0 0 2  ! 0  1 0 2 0  0 0 0  0 0 0 0 0 0  0 0 0 0

HISTOGRAM OF BEAM P A T T E R N  F A C T O R S  > O dB

B” O d£ TO B = 1. dB NUMB E R  OF ECHOES ~ !
B "• 1 dB TO B = 2 dB N U MBER OF ECHOES ~ O
B'-: • 2 dB TO B 3 dB N U MBER OF ECHOES - O
B “- 3 dB TO B ~ 4 dB NUMBER O F ECHOES ■= O

TOTAL. N U M B E R  OF R E C O R D E D  ECHO E S  - 6
\

fMBER OF E C H O E S  USED FOR S T A T I S T I C S  = 6

AVERAGE B A C K S C A T T E R I N G  C R OSS SECT I O N  ~ i 905E-04 IN dB == --47.20

B A CK SC A I'TE RI NG C R O S S  SEC T ION S TD DE V " .. 1 8 4 9E -o 4

AVERAGE T A R G E T  S T R E N G T H  IN dB = -49.. 10

TARGET S T R E N G T H  STD DEV IN dB = 4,6.!.

it ECHOES W I T H  BEAM P A T T E R N  F A C T O R S  > O rfB^ 1

NUMBER OF F I S H  U S E D  ^ 6
FULL A NGLE OF C ONE = 6 .. OO
E:ST IMATED V O L U M E  I N CUB IC M E T E R S  = . 182E ■+■ O 3 
D ENSIT Y IN FIS FI P E R C LJ BI C ME T E R . 3 3 O E - O 1
EQ!.J I V A ! ENT STR ATUM L E N G T H  ( X / :i. O O ) = i . OOOO

SUMMARY OF DATA F ROM D E PTH 4.0 TO 8.0



0 0 1 2 3 6 0  0

H I S T O G R A M  O F  B E A M  P A T T E R N  F A C T O R S O dB

B= O dB TO B 1 dB
B= 1 dB TO B ~ 2 dB
B :~ 2 dB TO B = 3 dB
B= 3 dB TO B = 4 dB

NU M B E R  OF ECHOES
N U M B E R  OF ECHOES
NU M B E R  OF ECHOES
NU M B E R  O F  E C HOES

TOTAL N U M B E R  OF R E C O R D E D  E C H O E S  ■=

N U MBER OF E C H O E S  U S E D  F O R  S T A T I S T I C S  = 

AVERAGE B A C K S C A T T E R I N G  C R O S S  S E C TION = 

B A C K S C A T T E R I N G  C R OSS S E C T I O N  STD DEV = 

AVERAGE T A R G E T  S T R E N G T H  IN dB - 

TARGET S T R E N G T H  STD D E V  IN dB = 

tt E C HOES W I T H  BEAM P A T T E R N  F A C T O R S  > 0 dB~

51

13

2358E-04

2068E-04

IN dB —46 m .27

3.. 42

f t
MBER OF F I S H  USED = 

ULL A N G L E  OF C O N E  =
18 

6 - OO
E S T I M A T E D  V O L U M E  IN C U B I C  M E TERS = . 139E+04 
DENSITY IN F ISH PER C U B I C  M ETER ’ = . 130E-01 
E Q U I V A L E N T  S T R A T U M  L E N G T H  (7./ICO) = ..9930

SUMMARY OF DATA F R O M  D E P T H 8.0 TO 10-0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
8 0 0 0 0 0 0 0 0 0 0 1 1 1 4  5 2 7 5 0 0 0 0 0 0 0 0 0 0 0 0

•S T O G R A M OF BEA M P A T T E R N F A C T O R S  > O dB

B- 0 d B TO B 1 dB NUMBER OF ECHOES - 3
B r- 1 d B TO B ™ 2 d B N U M B E R OF ECHOES 4
B~ 2 dB TO B 3 dB NU M B E R OF ECHOES 0
B “ 3 dB TO B 4 dB NUMBER OF ECHOES p

TOTAL N U M B E R  OF R E C O R D E D  E C H O E S  ~

NUMBER OF E C H O E S  USED FOR S T A T I S T I C S  = 

A VER A G E  B A C K S C A T T E R I N G  C R O S S  SECTION’ =* 

B A C K S C A T T E R I N G  C R OSS S E C T I O N  STB DEV = 

A V E R A G E  T A R G E T  S T R E N G T H  IN dB =

T ARGET S T R E N G T H  STD DEV IN dB =

# E C HOES W I T H  BEAM P A T T E R N  F A C T O R S  > O dB=

54

2 6

487 IE-04 

3503E-04

NUMBER OF F I S H  USED =
FULL A N G L E  OF C ONE =
E S T I M A T E D  V O L U M E  IN C U B I C  M E T E R S  
DENSITY IN F I S H  PER C U B I C  M E T E R

26 
6 . 00 

= . 187E+04 
= .139 E — 0 1

IN dB = - 4 3 . 1 2  

- 4 4 . 5 0

3 . as



TARGET STREi:<5TH DISTRI'U’IuM f’jH STSItTUJI 4 •

r~-11 *70 -6B -£i 4 -62 -60 -55 -56 -54 -52 -50 -49 -46 -44 -42 -40 -33 -36 -34 -32 -30
B 0 0 0 0 0 o o o o o  a o 2 'J 2 5 4 5 6 2 1 0  0

HISTOGRAM JF b e  a M PATTERN F A C T O R S  •> 0 dB

B~ 0 dB TO B I dB NUMBER OF E C H u E 3 r-
B“ 1 dB TO B ~ 2 d B NUMBER OF E C H O E S o
B= 2 dB TO B 3 dB NUMBER OF E C H O E S = O
B- 3 c!B T 0 B " 4 d B NUMBER OF E C H O E S ~ 0

TOTAL NUMB ER OF RECORDED EC HOES = 39

NUMBER OF ECHOES USED FOR g i a r i s i ics ■“

W E  RAGE BA CKSCAT \ E RIN G C F OSS SECTION - .1 0 3 4 E- 03

BACKSCATTE K.lNG ■-ROSS SECT ION STD DEV = .S362E- 04

AVERAGE TA RGET S FRE.NG fFI IN dB “

TARGET STR ENGTH STD DEV IN dB ==

tt ECHOES WITH BE AM PATTER N FACTORS > O dP 7

NUMBER OF FISH USED "~
FULL ANGLE OF CC NE = o - OO
ESTIMATED VOLUME IN CUBIC METERS = „283E ■*h O 4
DENSITY IN F I SH PER CUBIC M ETER = » 9154 E — 0 2
EQUI VALENT S ! HA rUM LENGTH (7/;! GO) ™ .. 9314

SUMMARY OF DATA F R O M  DEPTH 12.0 TO .15.0

TASSET STRENGTH DISTRIBUTION FOB 3TRSTUH 5 

TS -74 -72 -70 -68 -66 -64 -62 -60 -53 -56 -54 -52

# 0 0 0 0 0 0 0 0 0 0 0 0
-50 -43 -46 -44 -42 -40 -39 -36 -34 -32’-30 -23 -26 -24 -22 -20 -13 -16

1 0 0 0

HISTOGR AM GF 3 E AM PATT ERN FACTORS > O dB

B- O dB TO B 1 dB NUMBER OF E C H O E S _ crsJ
B :- 1 d B i Li B _1 V“»U C- NUMBER OF E C H O E S ~ 2
B" 2 ill B TO B dB NUMBER OF E C H O E S ~ !_)
B= 3 dB TO B A d B NUMBER LiF E C H O E S ~ (j

TOTAL N IJMBER O rr RECORD ED EICHOES = 30

NUMBER OF ECHQE:S USED FOR STAT I S T I C S  = 2 :L

AVERAGE BA CKSC A TTERIMG CRCiSS SECTION = . C";3 O L ”■ O

BACKSCA TTE R ING■ 1LRUSb ‘d>ECTI ON STD DEV = .. 5 9 2 3 F--03

I N  d B  “ - - 3 4  - 3 9



-ft- ECHOES W ITH B E A M  P A T T E R N  FACT O R S  > 0 d£~ 7

N U MBER OP FISH U SED = 2 :i
FULL. ANGLE OF C OME = £..00
EST IMATED V G L U M E  I N CUS IC METERS = - 5 7 6 E + O 4 
D ENSITY IN F ISH P E R CUB IC M E 1' E R = - 36 5 E - O 2 
E Q U I V A L E N T  S T R A T U M  L E N G T H  (“/./100)-=' .9758

1 PiRGE ! S T R E N G T H  S T D  DEV I N  dB ~ 4 7

...... __ „

SUMMARY OF DATA FROM DEP TH 0 TO :l 5. 0

DEP TH INT ER VALS

FROM 2 „ 0 3 „ 30 4.60 nrvJ. 90 7 . 2 0 8 . 5 j 9.. 80 .1. j.. 1.0 :!.2. 40 13 . 70
TO m j':> 4 . 60 5. 90 . 2 0  8 . 50 9 « S 0 1 I „ 1.0 12 .. 40 J.3. 70 15 00

TS 1 1ou

-74 0 0 0 0 0 Q a a o o“7^ i* yl t o (I) 0 0 0 o Cj (j 0 0 o
fc — 70 0 0 0 o Cj 0 o 0 Cj A 0
w  - 6 8 0 0 0 0 0 0 0 0 o Cj o

—66 ! 0 0 0 0 0 o o o 0 o (j
-64 : 0 0 0 A 0 Cj 0 r *1 Cj Cj Cj
-62 : A 0 0 o 0 o 0 ("] 0 o o
-60 ! 0 o (I) 0 A 0 0 Cj (j 0 t 1
— 5B ! 0 0 0 o 0 o o Cj 0 o Cjnr / i■*“>-> O \ o (I) o 0 0 0 o 0 0 Cj Cj

- -54 : Cj 0 1 i o 0 o 0 o
-52 i i o 1 o i 1 0 Cj (j 0 4
-50 : Cj (j Q o i.1 t’l 2 Cj (j o
-48 1 0 1 4 xt (j a {j (j 1 1
-46 : 0 o Cj 1 3 i 1 1 0 i o
-44 ! 2 o Cj 1 i 1 .1. ! ; 1 1_./io iT îi i (j 0 0 D *11 3 is: A A 17
-40 ! 0 0 o 0 iJ. 3 ..... 4 1 o .i.
-38 1 o o 0 0 \ ) 4 4 3 Cj 1 !
--36 : o (I) (j o o o '-y 3 Cj 7
-34 ! o o O' 0 0 t't I 0 i Cj n

f c " 3 2 0 o 0 0 0 Cj j. 0 Cj
P - 3 0 A 0 0 0 i'\ o 1ij O' 0 Cj i;.

nn i t 0 0 0 A ft o 0 Cj :L Cj 1
/ i i._> p o 0 0 0 i") y'\ 0 ,■■■; :i. A 1

-24 ; 0 o 0 Li Cj i ) o o 0 A 0
o o o A 0 Cj Cj o 0 A i )

- 2 0  I ;"v a o A Q Cj Cj 0 Cj Cj i I
-13 ! 
— 1 6 1

0
a

0
0

o 0
o

0 i i
ij

o
o

o
Cj

Cj
0

0
Cj

i \
0

SUM 6 o L 1 . 6
--

! 3 ■"71i
—

18 1 J.
---

A 98

HISTOGRAM o f  SEAM PATTERN FACTORS > 0 dE

B== O dB TO B = .1. dB NUMBER OF ECHOES - 15
r_ I  dB 10 & ~ 2 dE NUMBER OF ECHOES = p

^ dI"J B = 3 dB NUMBER OF ECHOES = 2
B- 3 dB Tu B ~ 4 dB NUMBER OF ECHOES = 3

TOTAL NUMBER OF RECORDED ECHOES = ISO

NUMBER OF ECHOES USED FOR STATISTICS = 98

AVERAGE BACKSCATTERING CROSS SECTION “ . 1249E-03 IN dB = -39.04



A V E R A G E  T A R G E T  S T R E N G T H  IN dB =

T A RGET S T R E N G T H  STD DEV t!M dB -

i* E C H O E S  W I T H  BEAM PATT E R N  F A C TORS > 0 dB= 28

N U M B E R  OF F I S H  USED = - ' 93
FULL A N G L E  OF C O N E  = 6.00
E S T I M A T E D  V O L U M E  IM CUBIC M E T E R S  = . 955E+04
D E N S I T Y  IN F I S H  PER CUBIC METER = .103E-01

'BACKSCATTERING CROSS S E C T I O N  S T D  DEV ~ . 3 0 2 1 E - 0 3

v:

E Q U I V A L E N T  S T R A T U M  LENGTH ( 7. / .100) - .  9873

1 » g r; V̂T" ;-i
Read i n g -file D : \espy 

Anal y?. i ng F<un #
D ATA G R O U P  R E P O R T  FtfF^TRANSDUCER 
TOTAL N U M B E R ' O F  PIMSS

D ATA FOR F R E Q U E N C Y  420.

SUMMARY OF D A T A  FROM DEPTH 2-0 TO 4.0

ARGET STRENGTH DISTRIBUTION FOR STRATUM 1

S -74 -72 -70 -68 -66 -64 -62 -60 -50 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -29 -26 -24 -22 -20 -:8 -16

• 0 0 0 0 0 0 0 0 0 0 2 1 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

■ ISTOGRAM OF B E A M  PATTERN F A C T O R S  > O dB

0 dB TO B =
1 dB TO B ^
2 dB TO B ~
3 dB TO B “

1 dB
2 dB
3 dB
4 dB

N U M B E R  OF ECHOES ~ 
NUMB E R  GF ECHOES = 

' N U M B E R  OF ECHOES = 
N U M B E R  OF ECHOES =

O
r>

07 «L N U M B E R  GF R E C O R D E D  ECHOES ==

J FIBER OF E C H O E S  USED FGR S T A TISTICS =

J E-_ R A G b: B f-'i C K S C A r T E Fa IN G C R O S B S E C T .10 N -~

M2KSCATTERING C ROSS SECTION STD DEV «

'ERAGE T A R G E T  S T R E N G T H  IN dB =

iRGE r S T R E N G T H  STD DEV IN dB -=

EC HOE S WITH BEAM P A T T E R N  FACTORS > O dB=

IMBER OF F ISH USED = 6
JLL A N G L E  OF C ONE =■■ 6.00
:TIMATED V O L U M E  IN CUBIC METERS = . 175E+03
:NSITY IN F I S H  PER CUBIC METER = .342E-01
■DIVALENT S T R A T U M  LENG T H  (7./100) = .1.0000

. 1B24E 

. 1756E

■04

■04

.r n ■-47.. 39

— 49 - 23 

4„ 45



TS -74 -72 -70 -63 -66 -64 -62 -60 -53 -56 -54 -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -32 -30 -23 '26 -24 -22 *20 -IS -16
8 0 0 0 0 0 0 0 0 0 0 1 0 3 6 6 0 3 0  0 0 0 0 0 0 0 0 0 0 0 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

H I S T O G R A M  OF BEAM P A T T E R N  F A C TORS > .0 dB

B- O dB TO B = 1 d B  NUMB E R  OF ECHOES -= 1
B — 1 dB TO B ~ 2 dB NUMBER OF ECHOES = O
B— 2 dB TO B 3 dB NUMB E R  OF ECHOES - 2
B “ 3 dB TO B == 4 dB NUMB E R  OF ECHOES ^ 2

TOTAL. N U M B E R  OF R E C O R D E D  ECHOES - 56

NU M B E R  OF E C H O E S  U SED F O R  S T A T I S T I C S  = 19

A V E R A G E  B A C K S C A T T E R I N G  C R O S S  SECTION = .. 2532E-04 IN dB ■-= - 4 5 . 9 7

B A C K S C A T T E R I N G  C R OSS S E C T I O N  STD DEV = .1961E-04

A V E R A G E  T A R G E T  S T R E N G T H  IN dB = - 4 7 0 2

Sr GET S T R E N G T H  STD DEV IN dB = ‘ 3„ 10

tt E C HOES WITH BEAM P A T T E R N  FACT O R S  > O dB- 5

NU M B E R  OF FISH U SED ~ 19
FULL A N G L E  OF CONE = 6.00
EST I iviATED VOLLIME IN C U B  I C ME'S'ERS = 1 3 4 E + O 4
D E N S I T Y  IN FISH PER C U B I C  METER = -142E-01
E Q U I V A L E N T  S T R A T U M  L E N G T H  (V./lOO) - ,9928

SU M M A R Y  OF DATA FROM D E P T H  8»0 TO 10.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3 4
-74 -72 -70 -68 -66 -64 -62 -60 -5B -56 -54 -52 -50 -43 -46 -44 -42 -40 -33 -36 -34 -32 -30 -23 -26 -24 -22 -20 -13 -16 
0 0 0 0 0 0 0 0 0 0 1 0 0 5 5 2 7 6 0  0 0 0 .0 0 0 0 0 0 0

H I S T O G R A M  OF BEAM P A T T E R N  FACTORS > O dB

Br': 0 dB 'TO B = 1 dB NUMB E R  OF ECHOES =
1 dB TO B 2 dB N U MBER OF ECHOES =
.2 dB IL1 B = 3 d B  N U MBER OF ECHOES ■■=

B- 3 dB TO B = 4 d B  NUMBER OF ECHOES =

TOTAL N U M B E R  OF R E C O R D E D  ECHOES ==

N U M B E R  OF E C H O E S  USED F O R  S T A T I S T I C S  -

A V E R A G E  B A C K 3 C A T T E R I N 6  C R O S S  SECTION = .5176E-04 IN dB - - 4 2 . 8 6

B A C K S C A T T E R I N G  C R OSS S E C T I O N  STD DRV = .. 3 4;r7 F..n4

A V E R A G E  TARG E T  S T R E N G T H  IN dB ^ - 4 4 . 0 3

TARGET S T R E N G T H  S T D  DEV IN dB = 3 . 5 7

..JO

# E C HOES WITH BEAN P A T T E R N  FACTORS > O dB-



F U L L "  A N G L E  G F  C O N E  ~
E S T IMATED V O L U M E  IN C U B I C  M E T E R S  
DE N SITY IN FISH PER C U B I C M E T E R  
E Q U I V A L E N T  S T R A T U M  L E N G T H  ‘7,/100)

SUMMARY OF DATA FROM D EPTH 1O . O TO 12.0

TARGET STREHGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -6S -66 -64 -62 -60 -58 -56 -54 -52 -50 -43 -46 -44 -42 -40 -3S -36 -34 -32 -30 -29 -25 -24 -22 -20 -18 -it 
t 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 5 4 5 7 2 1 0 0 0 0 0 0 0 0 0

. 1 o O E + 0 4 
, 144E-01

6,. (.)!.)

H I S T O G R A M  OF BEAM P A T T E R N  FACTORS O ciB

B~ O dB
B= I CiB
B= 2 d B
B= 3 dB

TO B = 
TO B = 
TO B “ 
TO B ~

1 dB
2 dB
3 dB
4 dB

NUMB E R  OF ECHOES = 
N U M B E R  OF ECHOES = 
NUMB E R  OF ECHOES = 
N U M B E R  OF ECHOES =

DTAL N U M B E R  OF R E C O R D E D  E C H O E S  =

NUMBER OF E C H O E S  USED FOR S T A T I S T I C S  =

AVERAGE B A C K S C A T T E R I N G  C R OSS S E C T I O N  =

B A C K S C A T T E R I N G  CROSS S E C T I O N  STD DEV =

AVERAGE T A R G E T  S T R E N G T H  IN dB =

TARGET S T R E N G T H  STD DEV IN dB =

tt E C H O E S  W I T H  BEAM P A T T E R N  F A C T O R S  > O dB=

NUMBER OF FISH USED ^ 27
PULL A N G L E  OF CONE = 6 .OO
ESTI M A T E D  VOLU M E  IN C U B I C  M E TERS = .273E+04
DENS IT V IN FISH PER CUBI C ItfETE.R ~ - 9 8 9 E -02
'QUIV A I... E NT S T R ATUM L ENG T H ( 7. / .!. OO > = .93O 7

- 1.082E-03 

.833SE-04

IN dB -

-4.1. .

SUMMARY OF DATA PROM D E P T H  12.0 TO 15-0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 5
TS -74 -72 -70 -63 -66 -64 -62 -60 -53 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
ft 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 2 2 3 5 1 1 0 1 1 0 0 0 0 0

H I S T O G R A M  OF BEAM P A T T E R N  F A C TORS > O dB

B“ O dB TO B = 1 dB NUMB E R  OF ECHOES = 6
B= 1 dB TO B - 2 dB N U M B E R  OF ECHOES = 2
B= 2 dB TO B “ 3 dB NUMB E R  OF ECHOES = O
B= 3 dB TO B = 4 dB N U M B E R  OF ECHOES = O

TOTAL N U M B E R  OF R E C O R D E D  E C HOES = 32

NUMBER OF E C H O E S  U SED FOR S T A T I S T I C S  = 20

.

. 0 1

. 79



A V E R A G E  TARGET STRENGTH IN dB -

TARGET STRENGTH STD DEV IN dB =

ft ECHOES WITH BEAN P A T T E R N  F A C T O R S

N UMBER GF FISH USED ~
FULL ANGLE OF CONE ~
E S TIMATED VOLUME IN C U BIC M E T E R S  = 
DENSITY IN FISH PER C U BIC M E T E R  
EQUIVALENT STRATUM L E NGTH (7./100) =

■ ' B A C K S C A T T E R I N G  CR0 S 3 S E C T I o W  S T D  DEV

U d B

20  
6 . OC.)

. 555E+04 

.360E-02
. 9750

SUMMARY OF DATA FROM DEPTH . 0 TO 15.. 0

D E P T H  I N T E R V A L S

FROM
TO

TS

u y 
30

3. 30 
4 „ 60

4 - 60
5 - 90

5. 90 
7 . 20

7 „ 20 
S . 50

8-50 9. 80 1 1.. 1 0 1 2 . 40 i 3 .. 70 
9.80 1 1.1O 1 2„40 13 - 70 15.DO

SUM

- 7 4  : 0 0 0 0 0 0 o 0 o 0
- 7 2  ; 0 (j 0 0 0 0 0 o 0 o
-70 : o 0 0 0 o 0 0 0 0 o
••--68 : 0 0 o 0 o o o 0 o o
6 6 ! o 0 Q o o 0 o o o o

-64 : 0 0 o o o o o o o 0
-62 I 0 0 0 0 o o 0 C'r o o
d y ' 0 0 o 0 o 0 o 0 o 0

“ 58 i 0 o 0 o o Q 0 o 0 o
— 56 ; o 0 0 0 o 0 (j o o o
~54 1 0 0 1 1 0 o 0 o 0
— 5 2: ! 1 0 0 o o 0 0 o o o
-50 ! o 0 1 0 o ? 0 o
■"48 ! I 0 1 3 IT'- .£! o o 0 o
•-46 ! o 0 0 3 ■J 3 .1 o i o
-44 ! 2 0 0 ' 0 1 1 ■“r o
^ 4 2 o 0 0 4 .... 1—

...J 0 o
™-40 o 0 0 o 1 4 3 _4- .' 1. o
-38 i o o 0 o 0 o - J Tr 3 o
-36 1 0 0 0 o o 0 2 r o
-34 ; o 0 o o (j 0 1 o 1 o-32 ! o {j o o o o o 1 o o
-30 : 0 0 o o o o 0 0 o o

o-28 1 0 0 0 o 0 0 0 o :i.
-26 o {'} .

-24 I o
o o o 0

o
o o 1 0

—  r?i~> >
'..J f J o 0 o o o

|

-20 ;
(j
0

0
0

o
o

0
0

o
o

o
o

o
o

o
0

0
()

0
O- i s  : 

-16 !
0
o

o
0

0
o

0
0

0
o

o
0

0
0

o
o

0
o

0
0

r a tj 1 1 1 7 13 i  —« 14 13 o

O
o
O
o
O
o
o
o
0 
0 
4
1

1
1
o
o
0

9 8

H I S T O G R A M  UF BEAM P A T T E R N  F A C T O R S > O dB

B — 0 dB TO B = 1 dB
B-: 1 dB TO B 2 dB
B~ 2 dB TO B = 3 dB

3 dB TO B = 4 dB

N U M B E R  OF E C H O E S  
N U M B E R  OF E C H O E S  
NU M B E R  OF E C H O E S  
N U M B E R  OF E C H O E S



NUMBER OF ECHOES USED FOR S T A TISTICS

AVER A G E  BASKSCATTER ING C R □ 8 S SECT I 0 N -= i 2 3 3 F .03

B A C K S C A T T E R I NG  CROSS SECTION STD DEV

A V E RAGE TARGET SIRENSTH Tft dB -

TARGET STRENGTH STD DEV IN dB =

it E C HOES WITH BEAM P A T T E R N  SAC TORS > O dB=

NUMBER OF FISH USED =
FULL ANGLE OF CONE - 
ESTIM A T E D  VOLUME IN CUBIC METERS 
D ENSI TY IN FISH PER CUBIC METER 
E Q U I V A L E N T  STRATUM LENGTH <7./100)

Re?ad i n g f- i I e D : \ esp \d i 2 .-b at 
A n a I y z i n q R u n #  ̂Jp 

DATA G R O U P ’REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 1009

FOR FREQUENCY 420.

98 
6 OO 

= - 9 2 1 E + 0 4  
-- . 106E-01

. 9868

3 0 4 6 E - - 0 3

SUMMARY OF DATA FROM DEPTH 2-0 TO 4.0

TARGET STREHGTH DISTRIBUTION FOR STRATUM i

TS -74 -72 -70 -48 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -30 -36 -34 -32 -30 -28 -26 -24 -22 -20 -IS -16

I 0 0 0 0 0 0 0 0 0 0 2 1 0 ! 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HIST O G R A M  OF BEAM PATTERN FACTOR! O dB

O dB TO B = 1 dB

* :!. dB TO B 2 dB
2 dB TO B == 3 dB

B = 3 dB TO B =■- 4 dB

NUMBER OF E C H O E S  ■”
NUMBER OF E C H O E S  -- 
NUMBER OF E C H O E S
NUMBER OF E C H O E S  ~

TOTAL NUMBER OF RECORDED ECHOES ==

NUMBER OF ECHOES USED FOR STATISTICS = 

A V E R A G E  B A C K SCATTERING CROSS SECT I O N  = 

BAC K S C A T T E R I NG  CROSS SECTION STD DEV = 

A V E RAGE TARGET STRENGTH IN dB 

TARGET STRENGTH STD DEV IN dB = 

tt ECHOES WITH BEAM PATTERN FACTORS > O dB~

NUMBER OF FISH USED =
FULL ANGLE OF CONE =
ESTI M A T E D  VOLUME IN CUBIC METER? 
DENS I T Y  IN FISH PER CUBIC METER

o
6- OO 

-  .. 1 S 3 E  +  0 3  
„ 3 2 9 E - 0 1

£>

1889E-04 

- 1831E-04

-49., 16

4 5 5

EQUI V A L E N T  STRATUM LENGTH (7,/ IOC) =



I

S U M MARY OFr D A T A  F ROM D E P T H  4 .0 TO C
O 0

TAR3ET STRENGTH DISTRIBUTION FCR STRATUS 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -45 -44 -42 -40 -38 -36 -34 -32 -SO -28 -25 -24 -22 -20
< 0 0 0 0 0 0 0 0 0 0 i I 5 4 6 0 3 0 0 0 0 0 0 0 0 0 0 0

HI S T O G R A M OF BEAN P A T T E R N  FACT ORB > 0 dB

B — 0 dB TO B “ 1 dB NUMBER OF E C HOES = 1
B= 1 dB TO B = 2 dB NUMBER OF E C H O E S  = I

B= .2 dB T LJ B -1 3 d B NUMBER OF E C H O E S  = 1

B- 3 dB fU B “ 4 d B NUMBER OF E C H O E S  - 1

TOTAL N U M B E R  DF R E C O R D E D  ECHOES -

NUMBER DF E C H O E S  USED FOR S T A T I S T I C S  =

A V E RAGE B A C K S C A T T E R I N G  CROSS S E C TION =

tACKSCATTERING C R OSS S E C TION STD D E V  =

A V E RAGE T A R G E T  S T R E N G T H  IN dB =

TARGET S T R E N G T H  STD DEV IN dB -

# EC HO E S  W I T H  BEAM PATTERN FACTORS > 0 dB==

NUMBER OF F I S H  USED = 20
FULL A N G L E  OF COME = 6.00
E S T I M A T E D  V O L U M E  IN C UBIC METE R S  ~ „ 1 4 IE+04
DENSITY IN F I S H  PER CUBIC M ETER = . 142E-01
E Q U I V A L E N T  S T R A T U M  L E NGTH (7./100) - 1,0000

58 

? C)

.2446E-04 

.1940E-04

SUMMARY OF• DATA FROM DEPTH , S.O TO 1 0 .o

jI SIR I BUT ION FOR SIR:ATU« 3

68 -66 -64 -6; ■-60 -58 -56 ■*54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -IS -16

0 0 0 0 0 0 0 2 1 1 4 - 5 2 6 7 0 0 0 0 0 0 0 0 0 0 0 0

OF BEAM P AT TERN FACTORS > O dB

T O  B - i dB NUMBER OF E C H O E S  = 4
TO B = r} d B NUMBER OF E C H O E S  = 4TO B = 3 dB NUMBER OF E C H O E S  = 0
T O  B ~ *1* dB NUMBER OF E C H O E S  = 2

B~ o d y
B= 1 dB
B= 2 dB
B= 3 ciB

TOTAL. N U M B E R  OF R E C O R D E D  ECHOES ~

n u m b e r  o f  e c h o e s  u s e d  f o r  s t a t i s t i c s  =

AVERAGE BACKSCATTERi'NG CROSS S E C TION - 

B A C K S C A T T E R I N G  CROSS SECTION STD DEV ~ 

AVERAGE T A R G E T  S T R E N G T H  IN dB =

28

4 8 1 2E-04 

3 5 4 IE-04

IN dB • 4 3« 1S



N U M B E R  OF F I S H  U S E D  ~ 28
FULL A N G L E  OF COME - 6-00
E S T I M A T E D  V O L U M E  IN C U B I C  M E T E R S  = - 190E+04
D E N S I T Y  IN F I S H  PER C U B I C  M E T E R  ^ . 147E-01
E Q UIV A L E N T  STRft TUM C E N G T H  (7-/100 ) -■ I - 00OO

S U M M A R Y  OF D A T A  F R O M  D E P T H  10.0 TO J2-0 

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -5B -56 -54 -52 -50 -48 -4i -44 -42 -40 -38 -36 -34 -3? -30 -28 -26 -24 -22 -20 -18 -16 
tt 0 0 0 0 0 0 0 0 0 0 0 0 2  0 2 4 4 4 7 2 1  0 3 0  0 0 0 0 0 0

H I S T O G R A M  GF B E A M  P A T T E R N  F A C T O R S  > O dB

B= O dB TO B 1 dB NUMBER OF ECHOES - 4
B= 1 dB T O  B = 2 dB NUMBER OF E C HOES = 4

2 dB T O  B = 3 d B  NUMBER OF ECHOES = O
3 dB TO B - 4 dB NUMBER OF E C HOES ^ O .

T O TAL N U M B E R  OF R E C O R D E D  E C H O E S  - ^2

N U M B E R  OF E C H O E S  USED F O R  S T A T I S T I C S  = 26

A V E R A G E  B A C K S C A T T E R I N G  C R O S S  SECT I O N  ” . 10aBE-03 IN dB -39.. 63

B A C K S C A T T E R I N G  C R O S S  S E C T I O N  STD DEV = .8622E-04

A V E R A G E  T A R G E T  S T R E N G T H  IM dB = - 4 1 . 0 9

T A RGET S T R E N G T H  STD DEV IN dB = 3 - 9 5

tt- E C H O E S  W I T H  B E A M  P A T T E R N  F A C T O R S  > O dB= 3

N U MBER OF F I S H  U S E D  = 26
FULL A N G L E  OF C O M E  = , 6.00

FBI IM A TED V O L U M E  IN C U B I C M E T E RS = . 2 9 G E + O 4
ENBI T Y  IN F I S H  PER C U B I C  M E T E R  - .898E-02

E Q U I V A L E N T  S T R A T U M  LEIMGTH (7-/10 O ) => 1 ., OOOO

S U M M A R Y  OF D A T A  FROM D E P T H  12.0 TO 15-0 

TARGET STRENGTH DISTRIBUTION FGR STRATUM 5
TS -74 -72 -70 -68 -66 -64 -62 -60 -5B -56 -54 -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 2 5 4 1 1 0 1 1 0 0 0 0 0

H I S T O G R A M  OF B E A M  P A T T E R N  F A C T O R S  > O c\ ft

B~ O dB TO B = 1 d B  NUMBER OF ECHOES = 4
B= 1 dB TO B = 2 dB NUMBER OF ECHO E S  = 2
B= 2 dB TO B = 3 d B  NUMBER OF ECHOES ~ O
B~ 3 dB TO B ~ 4 dB NUMBER OF ECHO E S  - O

TO T A L  N U M B E R  OF R E C O R D E D  E C H O E S  =



AVEF<AGE BACKSCA1 ! EFFING CF-vOSS SEC! I UN -- 

BACKSCATTERING CROSS SECTION STD DEV ~ 

AVEn.AG E TAK'3i::T S FRENGTH IN dB 

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM P A T T E R N  FACTORS

NUMBER OF PISH U S E D  =
FULL A N G L E  OF CONE ~
ESTI MATED VOLUME IN CUBIC; METERS 
DENSITY IN FISH PER C U B I C  METER 
EQUI VALENT 3 TRAT U M  L E N G T H  (7/ 1 OO >

u ab-

13 
6 . 00 

5 9 3 E + 0 4  
304E--02 

1 .0000

6097E-0:

3 9 S 6 E - 0 " I N  dB -

SUMMARY OF DATA FRO!1-I DEPT!-l1 2.0 TO 15. 0

DEPTH INTERVALS

W  FROM 2 . 00 30 4. 60 v_t - V 7. 2 0 8.50 9 . 80 1 1. 10 1 2 « 40 13. 70
TO 3. 3f 4, 60 ’5, 90 7 „ 20 8 . 50 9 .SO 11 . 1 0 12. 40 13. 70 :l.5, 00

TS SUM------- ----- -------------- ---- ----------- --------- ----- ----------- ----- ------------- ------------------- --— -.
-74 »1 cj 0 (j 0 0 O 0 o 0 o
-72 [t 0 0 0 0 0 tj 0 0 0 o 0
-70 >r 0 o 0 0 0 0 o (j o o o
— 68 ii 0 0 o 0 0 (j 0 0 o 0} 0
-66 tt o 0 o 0 0 (-) 0 o 0 0 o
—64 »i 0 0 o 0 0 o 0 o (I) 0 oji 0 0 o 0 o o 0 0 0 0 0
-60 tr o o o o 0 0 0 0 0 0 o
-58 it 0 0 o Ci 0 {j o o 0 0 0
-56 \! o 0 o o 0 0 o 0 0 o 10
-54
cr »'~tv-i j;:

11
Jt J.

0
o

o
0

■1
o

1
:L

0
-1.L

1
0

o
o

o
0

o
o

5

-50 1» o 0 2 o o 0 0 8
— 4cj ri 1 0 o x ?! 0 o o 0 9

^ - 4 6 i» o 0 0 4 4 ;■? 1 1 0 o 13
B - 4 4 \I ji! 0 o 0 1 1j. o r> 1 0 9

__O li 0 0 o V ES*wJ ■ ■ (j o I 5
-40 i o 0 0 0 4 "7 4 1 o i 3
-38 iJ 0 0 o o - o 5 4 3 o :L2
— 36 
-34

-30
-28
—26

»r
I*
Ir
»i
ri
li

(j
0
0
(j
o
0

0
0
0
o
0
0

o
0
0
o
0
0

0
0
o
0
o
(j

0
0
0
0
0
0

0
{j
o
(j
0
o

t
0
o
0
0

0
I
0 
0
1 j

1
0
0
1
1

0
0
o
0
o
0

6
r-y

0
1
I-24

_in
-20

lt
i
i

o
o
0

0
0
0

0
0
0

(j
o
0

0
0
0

i J

o
o

0
o
0

o
o
0

0
0
(j

(j
0
(j

.1.

(I)
o
o-t n ■1C)

“ 16 tI n
0 
0 -

o
0

o
o

0
o

Q
o

0
0

0
0

0
0

0
0

o
o

SUM 6 0 '■> i 2 17 14 21 16 10 0 98

HISTDGf■JAM OF EEA M P ATTERN FAC:t o r s  > 0 dB

B~ 0 cl B TO B 1 d B NUMBER OF ECHOES - i 4
B= 1 dB TO B -- 2 dB NUMBER OF ECHOES = 11
B= 2 d B TO B 3 dB NUMBER OF ECHOES = J.



NUMBER GF ECHOES USED FOR S T A T I S T I C S  ~ 

AVERAGE B A C !<SCATTEF;Ii\!G C R O S S  S E C T I O N  = 

BACKSCATTERING CROSS S E C T I O N  STD DEV ~ 

AVERAGE TARGET S T R E N G T H  IN dB = - *

i ARSE i S ! RENGTFI SI D DE.V IN dB ~

# ECHOES WITH BEAH P A T T E R N  F A C T O R S  > O dB=

T O T A L  NUMBER OF RECORDED E C H O E S  =

NUMBER OF FISH USED =
FULL ANGLE OF CONE =
ESTIMATED VOLUME IN C U BIC M E T E R S  
DENSITY IN FISH PER C U B I C  M E T E R  
E QUIVALENT STRATUM L E N G T H  (7./100)

R0ad i nu file d: \esp \d i 3. da t.
AnaIyz inq Run # 1

DATA GROUP'REPORT FOR T R A N S D U C E R  
TOTAL NUMBER OF P INGS =

CJ ;I>

1 2 2 0 E -O. 

2932E--0-

191

93 
6 . OO 

= .97QE+04 
= - lOOE-Ol 
= 1 -OOOO

I N  dB -  - 3 9 . 1 4

589

DATA FOR FREQUENCY 420.,

SUMMARY OF DATA FROM DEPTH O TO u

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1

T5 -74 -72 -70 -63 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 - *30
u

0 0 0 0 0 0 0 0 0 0 0 2 0 1 1 1 0 0 0 0 0 0 0

H I 

#

iri T CJG?-1:AM OF BEAM F'ATTERN F A C T O R S  -> O dB

dB TO B = 1 d B N U M B E R OF E C H O E S  = 1 ■
8= I dB TO B = 2 dB N U M B E R OF E C H O E S  = 'I
p - dB TO B = 3 dB N U M B E R OF E C HOES = 0
B-- "T d B TO B = 4 d B NU M B E R OF EC HOES = {)

0 0 0

TOTAL NUMBER OF R E C O R D E D  E C H O E S  =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE B A C K SCATTERING C R O S S  S E C T I O N  =

BACKSCATTERING CROSS S E C T I O N  STD DEV ~

AVERAGE TARGET STRE N G T H  IN dB =

TARGET STRENGTH STD DEV IN dB =

tt ECHOES WITH BEAM P A T T E R N  F A C T O R S  > 0 dB-

NUMBER OF FISH USED = 5
FULL A NGLE OF CONE = 6.00
ESTIM A T E D  VOLUME IN C U B I C  M E T E R S  = .. 9 0 3 E + 0 2
DE H SITY IN F13 H PER CUBIC METER = u 5 5 4 E - 0 1
E Q U I V A L... E N T S T R A T U M L E N G T H ( 7, / I 0 0 ) ~ 1 .. 0 O O 0

33F.— 04

39E-04

0 0

IN dB = -47. 14

•48. 27



SUMMARY OF D A T A  FROM DEPTH  4 . 0  TO 8 . 0

TAR6ET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74 -72 -70 -68 -66 -64 -62 •-60 -56 -56 -54 -52 -50 -48 -46 -44 -42 -40 -3B -36 -34 -32 -30 ■
t 0 0 0 0 0 0 0 0 0 0 0 0 1 3 2 0 2 1 0  0 0 0 0

H I S T O G R A M OF BEAM P■ATTERN FACTORS > O dB

B~ O dB TO B = ' I dB NUMBER OF E C H O E S  = 0
B= 1 dB TO B = 2 dB NUMBER OF E C H O E S  = 1
B ” 2 dB TO B = 3 dB NUMBER OF E C H O E S  = 1.
B= 3 dB TO B ~ 4 dB NUMBER OF E C H O E S  = O

0 0 0

TOTAL N U M B E R  OF RECOR D E D  ECHOES -

NUMBER OF E C H O E S  USED FOR STAT I S T I C S  =

A VER A G E  B A C K S C A T T E R I N G  CROSS SECTION -■

lACKSCATTERING C ROSS SECTION STD DEV =

AVER A G E  TARG E T  STRENGTH IN dB =

T A RGET S T R E N G T H  STD DEV IN dB =

# ECHO E S  WITH BEAM PATTERN FACT O R S  •> O dB=

N U MB ER OF FISH U SED - 9
FULL ANGLE OF CONE = 6.00
E S T I M A T E D  V O L U M E  IN CUBIC M E TERS = .6 1 0 E + 0 3
D E N SIT Y 3! N FIS H P E R CUBIC M E T E R ■■= . 14 3 E - 0 1
E Q U I V A L E N T  STRA T U M  LENGTH (7./.100) - . S 2 7 6

“27

9

.3918E-04 

.3075E-04

IN dB - 4 4 . 0 7

. 3 4

SUMMARY GF D A T A ’FROM DEPTH' 8.0 TO 10-0

TARGET STRENGTH DISTRIBUTION FOR STRATUfi 3

TS -74 -72 -70 -63 -66 -64 -62 -60 -58 -56 -54 -52 -50 -43 -46 -44 -42 -40 -33 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 - U

II 0 0 0 0 0 0 0 0 0 0 0 1 0 0 ' 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

HI S T O G R A M  uF BEAM PATTERN F A C T O R S  > O dB

B": O dB TO B = I dB
1 dB TO B = 2 dB

B~ 2 dB TO B - 3 dB
B~ 3 dB TO B = 4 dB

N U MBER u!- E C H O E S  *- 
NUMB E R  GF E C H O E S  = 
N UMBER OF E C H O E S  = 
NUMBER OF E C H O E S  =

TOTAL N U M B E R  Oh RECORDED ECHOES =

NUMBER OF E C HOES USED FOR S T A T I S T I C S  = 

AVER A G E  B A C K S C A T T E R I N G  C R OSS SECTION =

B A C K S C A T T E R I N G  C R OSS SECTION STD DEV =

A V E R A G E  TARGET STREN G T H  IN dB =

u
0
1

' 1 7 5 E — 0 2  

5 0 6 6 E - 0 2

IN dB - 2 6  - 6 3

'■'7. 70
• ,i; >, 

< > t



w^QSBp&!smv~r̂ ~ '
ECHOES WITH BEAM PATTERN FACTORS

NU M B E R  GF F ISH ... 3ED =
FULL ANGL.E (JF CL'-’L --
E S T I M A T E D  VOLUME IN CUBIC M E T E R S  - 
DENS*TV IN FISH -ER CUBIC METER 
E Q U I V A L E N T  STRA" JM LENGTH <7./ 1 00> =

0 dB~

6 . 00 
809E +03 
247E-02

- 8078

S U M M A R Y  OF DATA -“ROM DEPTH 10.0 TO 12.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -63 -66 -fci -62 -60 -58 -56 -54 -52 -50 -40 -46 -44 -42 -40 -38 -36 -34 -32 -30 -23 -26 -24 -22 -20 -13 -16
f 0 0 0 0 0 0 0 0 0 0 O O O O ! 0 0 2 3 1 0 0 0 0 0 0 0 0 0 0

H I S T O G R A M OF BEAM PATTERN FA C T O R S  > 0 dB

EjjjL 0 dB TO B " 1 dB NUMBER OF ECHOES = 0
1 dB TO B = 2 dB NUMBER OF ECHOES = 0

B= 2 dB TO E-i - 3 dB NUMBER OF ECHOES = o
B= 3 dB TO B ~ 4 dB NUMBER OF ECHOES = 1

TOTAL. N U M B E R  OF RECORDED ECHOES =

NUMBER OF E C H O E S  USED FOR S T A T I S T I C S  = 

AVERAGE B A C K S C A T T E R I NG  CROSS SECT I O N  ~ 

B A C K S C A T T E R I N G  CROSS SECTION STD DEV ~ 

A V E R A G E  T A R G E T  STRENGTH IN dB =

TARGET S T R E N G T H  STD DEV IN dB ~

# E C H O E S  W I T H  BE/-'I PATTERN FACTORS ; 0 dB=

NUMBER OF FISH USED - 
ANGLE OF CONE 

E S T I M A T E D  V O LUME IN CUBIC METERS 
DENSITY IN FISH PER CUBIC METER 
E Q U I V A L E N T  STRATUM LENGTH CX/100) -

7
6 . 00 

.121E+04 

.57BE-02 
. 79'

.. 1 452E-03 

.9083E-04

IN dB - -38.38

— 3 9 . 2 9  

3. 34

SUMMARY OF DATA FROM DEPTH 12.0 TO 15.0 
MO T A R G E T S  F O UND

SUMMAR Y OF DATA FROM DEPTH

TS

•74
77

.0 TO 15.0

DEPTH INTERVALS

FROM 2. 00 3.. 30 4. 60 5 . 90 7. 20 8 . 50 9. 80 1 1 . 1 0  12. 40 13. 70 
TO 3.30 4 „ 60 5.90 7. 20 8 . 50 9- 80 1:L.:L 0 12. 40 1 3 .70 15. 00

o i) 0 n 0 () O

S U M

< j



- 6 8  
— 66 
-64 
-62 
-60 
-58 
-56 
-54 
—£>2 
-50 
- 4 8  
-46 
-44 
-42 
-40 
-38 
"36 
-34 
_
-30
-28
-26
-24
O'*?
20

-18
-16

SUM

0 0 0 o 0 o A 0 o o /

0 0 0 0 o 0 o o 0 o 1

0 o o A o 0 0 0 o A
0 0 0 o o A \j o o 0 f

0 0 0 I 0 o 0 o 0 o

0 o Q o 0 A Cj 0 ij c

o o A { 1 0 o •;j o A ij

0 0 o rf fj 0 0 o {_) c
o '7 0 0 i 0 0 0 Cj

0 a 0 1 0 o 0 0 A (j 1
0 1 :l

“7> o 0 0 0 i 0 4

0 1 i j 0 0 1 A - " (j 4

1 0 0 0 o 0 A (j i‘ i (j •1

0 o o 0 o o (j ; j >_> li

0 0 0 0 1 o o Cj cj '*rr

0 0 o o A o 0 0 ~*r

0 0 o 0 o Cj A 1 A o 1

0 Cj 0 0 o 0 i j (j A 0 0
Cj A 0 A 0 ij o 0 Cj o
0 0 0 A 0 ( j A 0 0 0 Cj

o 0 0 o 0 A o 0 A 0 0

0 0 o 0 0 0 0 o f j Cj cj

0 o 0 o 0 1 ij o 0 0 1
0 0 o o A ij (j o . o (j o

0 0 o 0 0 ij (j o o (j 0
(j 0 0 o A ij (j 0 (j 0 A

0 0 o A 0 ij 0 (j 1 ) 0 cj

1 4 ll."-J ■1 1 Jo 0 0 • - . T

H I S T O G R A M  OF BE AM PATT E R N  F A C T ORS > 0 dB

B- 0 dB T O  B 1 dB NUMBER OF h. C 1 (. j L ’;6 1
B:~ 1 d B  TO B s= 2 d B NUMBER OF ECHOES
B-= 2 dB T O  B — 3 dB NUMBER GF ECHOES — o
B= 3 dB TO B 4 dB NUMBER OF ECHOES i

TOTAL N U M B E R  OF R E C O R D E D  E C H D E 3 - 7 4

NUMBER OF E C H O E S USED F O R  S T A T  \ ISTICS ■ 23

R AG E B A C K S C A TIERING C R O S S  S E C U  ON •r: .2528E-0WlBAL-KSC A T T E R I N G C R O S S  ElECTION S ID DEV :“ .. S946E-0

AVERAG E T A R G E T STRENGT M IN dB -

TARGET S T R E N G T H STD DE:V IN dB ~

# ECHO ES W I T H  BEAM. PAT TE R N  FAC TO R S  > iJ d B 6

IN dB

43. 47 

6 .. 59

NUMBER OF F I S H  U S E D  =
FULL. A N G L E  OF C ONE =
E S T I M A T E D  V O L U M E  IN C U B I C  M E T E R S  
DENSITY IN F I S H  P E R  C U B I C  M E T E R  
EQUI VALE N T ’ S T R A T U M  L E N G T H  (7. / 1 O O )

O -
~ 398E+04 
= ~ 57B E—02

. 8367

Reading -file d: \esp\rp^4 /dat 
Ana 1 ys i ng R u n  # /  L/'

DATA G R O U P ’R E P O R T  FOR T R A N S D U C E R  1 
TOTAL N U M B E R  OF P I N G S  ~ 6474

DATA FOR F R E Q U E N C Y  420-



SUMMARY OF  D A T A  FROM D E P T H  2 - 0  T O  4 . 0

TARGET STRENGTH D IS T R IB U T IO N  FOR STRATUM 1
TS - 7 4  -7 2 - 7 0 - i q  - L L  o D uv - 6 4  - 4 2 - £ 0  -5E ~ 5 6 - 5 4  -5 2  - 5 0  - 4 8  -4 6 -4 4  - 42 -4 0  - 3 8  - 3 6  -34 - 3 2  -30

§ 0 0 0 0 0 0 0 2 12 19 24 25 21 !2  ? i 0 2 0 0 0 0 0

H I S T O G R A M O F  E : E A M  P A T T E R N F A C T O R S  >  0 d B

B ~ -  0 d B T O B  = i  d B N U M B E R O F E C H O E S  = 2 3
S =  1 d B T O B  ~ 2  d B N U M B E R O F E C H O E S  = 1 3
B  ~  2 d B T O B  “ 3  d B N U M B E R O F E C H O E S  = 0
B “  3 d B T O B  = 4  d B N U M B E R O F E C H O E S  ~ 4

:0 -18 -14

T O T A L  NUMBER OF RECORDED ECHOES = 

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERABE B A C K S C A T T E R IN G  CROSS S E C T I O N  = 

B A C K S C A TTE R IN G  CROSS S E C T I O N  S T D  DEV = 

ERASE TA R G E T  STRENG TH IN  dB ~

TARGET STRENGTH S T D  DEV IN  dB = 

ft ECHOES W ITH BEAM P A TTE R N  FA CTORS

• b

207 

133 

» Vo J.! 

, 123:

iE -05

5E-04

NUMBER OF F I S H  USED ~
F U L L  ANGLE OF CONE --
E S T IM A T E D  VOLUME IN  C U B IC  METERS -  
D E N S I T Y  IN  F I S H  PER C U B IC  METER 
E Q U IV A L E N T  STRATUM LENGTH (7./100) =

O d B ”

1 3 3  
6 „ 0 0  

- 1 1 &  b + O 4 
. 1 1 4 E + 0 0  

1 - 0 0 0 0

4 0

IN  dB =/ - S O .

3UNMARY OF DATA FROM DEPTH 4 . 0  TO

mSET STRENGTH DISTRiBUT!ON FOR STRATUM 2

TS -74 -72 -70 -68 -bo -64 -62 -60 -58 -56 -54 -52 -50 -48 -44 -44 - 42 -40 -38 '36 -34 -32 *30 -28 -26 -24 -22 -20 -IS -16
» 0 0 0 0 0 0 0 0 2 2 4 !0 7 9 15 4 6 4 6 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM F A T  TERN r A C ! OKS > 0 dB

B~ 0 dB TO B = 1 d B NUMBER OF ECHOES = /
B= 1 dB TO B = dB NUMBER OF ECHOES = 3
B“ 2 dB TO B - "T dB NUMBER OF ECHOES = O
B= 3 d B TO B = 4 dB NUMBER OF ECHOES = 4

T O T A L  NUMBER OF RECORDED ECHOES -  185

NUMBER GF ECHOES USED FOR S T A T I S T I C S  = ?69

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  = . '3 5 7 4 E -0 4  IM dB -  - 4 4 . 4 7

B A C K S C A TTE R IN G  CROSS S E C T I O N  STD DEV =-■ - 4263E--04

AVERAGE TA R G E T  S T R E N G TH  IN dB = - 4 7 . 1 2

TARGET STRENGTH S T D  DEV IN dB -  />.. q --:



NUMBER OF F I S H  USED -  169
FULL ANGLE OF COME = 6 . 0 0
E S TIM A TE D  VOLUME IN  C U B IC  METERS = . 8 9 5 E + 0 4
D E N S IT Y  IN  F I S H  PER C U B IC  METER = . 7 7 1 E - 0 2
EQUIVALET!T S'TRA1'UM LENGTH <X / 10 O ) = - 9 9 9 4

SUMMARY OF DATA FROM DEPTH 8 - 0  TO  1 0 . 0

TAR6ET STRENGTH DISTRIBUTION FDR STRATUM 3

TS -74 -72 -70 -68 -66 -64 -62 -60 -53 -56 -54 -52 -50 -4B -46 -44 -42 -40 -38 -36 -34 -32 -30 -23 -26 -24 -22 -20 -10 -16
« 0 0  0 0 0 0 0 1  0 0 0 1 4  1 3  1 O O O O  0 0 0

HISTOGRAM OF BEAM P ATTE R N  FACTORS O dB

B~ O dB TO B = 1 dB
B= 1 dB TO B = 2 dB

2 dB TO B = 3 dB
3 dB TO B = 4 dB

NUMBER OF ECHOES = 
NUMBER OF ECHOES = 
NUMBER OF ECHOES = 
NUMBER DF ECHOES =

TO TA L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE B A C K S C A TTER IN G  CROSS S E C T I O N  = 

B ACKSCATTERIN G  CROSS S E C T I O N  STD DEV -• 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB -

it ECHOES WITH BEAM PATTERN FACTORS > O dB=

0
1

74

15

5566E--04

6 2 4 O E ”■O 4

NUMBER OF F I S H  US ED = 15
FULL ANGLE OF CON r**tz. \ 6 . OO
jm̂ 7 1M A f E D VOLUME IN C U B IC METERS = . 1 19E+05
■ j s i t y  i n F I S H  PER C UBIC METER = - 1 2 6 E - 0 2
E Q U IV A L E N T STRATUM LENGTH (7-/100) = . 9827

SUMMARY OF DATA F ROM DEPTH 1 O . O TO 1 2 . 0

. —

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 - 68 -66 -64 - 62 -■60 -53 -56 ■-54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 •
fl 0 0 0 0 0 0 0 0 0 0 0 0 1 0  1 3 0 1 2  1 1 0 0

HISTOGRAM OF BEAM F’ATTERN FACTORS > O dB

B= O dB TO B  = 1 dB NUMBER OF ECHOES = 2
B“ 1 dB TO B = 2 dB NUMBER OF ECHOES = o
B“ 2 dB TO B = 3 dB NUMBER OF ECHOES = 1
B= 3 dB TO B = 4 dB NUMBER OF ECHOES = o

dB = •42.. 54

■45.. 30 

5 6 6

T O T A L  NUMBER OF RECORDED ECHOES =



A V E R A G E  B A C K S C A T T E R IN G  CROSS S E C T I O N  -  

B A C K S C A TTE R IN G  CROSS S E C T I O N  S T D  DEV = 

AVERAGE T A R G E T  STRENGTH IN  dB =

TARGET S TR EN G TH  STD DEV IN  dB =

# ECHOES W ITH BEAM P A TTE R N  FACTORS > O dB==

NUMBER OF F I S H  USED = 
FU L L  ANGLE OF CONE =

1 O 
6 . C O

E S T IM A T E D  VOLUME IN C U B IC  METERS = .. 16 2E+ 05 
D E N S IT Y  IN  F I S H  PER C U B IC  METER = . 6 1 9 E - 0 3  
E Q U IV A L E N T  STRATUM LENGTH (7./100)  = . 8S 6 0

.. 1 1 3 S E -0 ;  

. 1 j. OSE-O-'

I N  d B  = ~ 3 S

SUMMARY OF DATA FROM DEPTH 1 2 . 0  TO 1 5 . 0

PjftGET STRENGTH DISTRIBUTION FOR STRftTUR 5

5 -74 -72 -70 -AB -66 -64 -62 -60 -5B -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 2̂8 -26 -24 -22 -20 -18 -11
1 2 0 0 0 0 (8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 1 3 2 2 4 3 3

HISTOGRAM OF BEAM P A TTE R N FACTORS > 0 dB

B= 0  dB TO B = 1 dB NUMBER OF ECHOES - 4
B= 1 dB TO B = n dB NUMBER OF ECHOES = 1
B-  2 dB TO B = O d B NUMBER OF ECHOES = 0
B~ 3 dB TO B = 4 dB NUMBER OF ECHOES ™ 1

T O T A L  NUMBER OF RECORDED ECHOES = 142

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 27

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T I O N  = . 5 2 1 3 E - -0 3  IN  dB
\

^ACKSCATTERING CROSS S E C T I O N  STD DEV = . 7 1 3 7 E - 0 3

AVERAGE TA R G E T  STRENGTH IN dB ~

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 6

NUMBER OF F I S H  USED = 27
F U L L  ANGLE OF CONE = 6 . 0 0
E S T IM A T E D  VOLUME IN  C U B IC  METERS = . 2 9 0 E + 0 5
D E N S IT Y  IN  F I S H  PER C U B IC  METER = . 9 3 2 E - 0 3
E Q U IV A L E N T  STRATUM LENGTH (7 ./ IC O)  = . 7 7 0 0

SUMMARV OF DATA FR0 M DEPTH 2 . 0  TO  1 5 . 0

DEPTH I N T E R V A L S

FROM 2 00 3.. 30 4 . 6 0  5.  90 7 .  20 8.. 50  9 .  80 1 1 - 1 0  i 2 .  40 13.  70 
TO 3.  30 4.  60 5 .. 90  7 . 2 0  8 .  50  9 .  80  1 1 . 1 0  12 .  40 1 3 .  70 15 - 00

TS

> - 44  

. -

k 85

r - ( 
u v:>

b .. 4 2 

b .. 04



- 7 2  : ( 1 0 o C' 0 Q 0 O Cj o 0
—70 : (_) 0 o o O' 0 0 o o c» o
— 6 'd ! 0 Q o Ci 0 i ) '.J o o o
- 6 6  : o o (j o Q (j M o o n 0
- 6 4  : o 0 0 o c> o o o o I") 0
—62 ; o -0 (I) 0 fo o T 1 Q 0 i } 0
- 6 0  ! i -♦J. 0 o i 0 Q fl o o o

- 5 8  : I :L 0 (j ; i (j o I J o Q 15
“ 56 I i 7 o '7 0 i o 0 c> o * 0 2 1
- 5 4 20 cru 1 j 0 0 l" \ o 0 o 28

cr* f
t 7 6 HJ.

2 o '._i r 'i 0 o 4 0
- 5 0  ; ii  O 4 4

0
0 o i o o -•-j r?

- 4 8  : L-*
cr KT%-/ 2 1

'1
X o 0 o 0

- 4 6  1 4 Q 8
2

1 1 I 0 3  i

- 4 4  ! n 1 0
/ 2 1 1 0 “T 1 6

- 4 2  : Cj 1 / 1 3 c? 0 1 1* ) :l. o
- 4 0  1 1 4 1 o

/ 0
1 0 J. •11 :i. i

—38 ! o 4 0 1 1 1 o C: , 1 2
- 3 6  ! o 0 0 0

1 0 0 o .l̂ .r ]. 0 3

- 3 4 o 0 o (j
1 0

0 o f-y 1 C'
_T* ry } 0 (j 0

1 0 o o 1 2 (■)
_~T 1 o 0 0 C) ! o 0 <J 0 r> pr

- 2 8 0 0 o 0 ; o 0 0 0 1 o 1
/ t■w. O i 0 o 0 0 f ° 0 c> 0 2 o 2

- 2 4 0 0 0 0 | o 0 0 o o 0 c?
- 2 2 o 0 0 0 i nI 0 0 0 o o 0
- 2 0  ; (j (I) 0 o 0 0 0 o 0 o < j
- I S (j 0 0 0 0 o o o 0 0 0

| - 1 6  : o 0 0 0 0 o 0 o 0 o 0
1 ------------------------------ ------------- -------------- -------------------- ------------ ------------- ------------------------ ----------- ----------- ---------------- --------------------- —.....—

i SUM 1 05 50 30 1 1 1 0 . 10 1 1 i .̂ 1 .1. 0 2 5 4

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B~ 0 dB TO B »  1. dB
B= 1 dB TO B = 2  dB
B= 2 dB TO B ~ 3 dB
B "  3 dB TO B ~ 4 dB

NUMBER OF ECHOES 
NUMBER GF ECHOES 
NUMBER DF ECHOES 
NUMBER OF ECHOES

19

10

T O T A L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

'ERAGE B A C K S C A TTE R IN G  CROSS S E C T I O N  = 

B A C K S C A TTE R IN G  CROSS S E C T I O N  STD DEV = 

AVERAGE TA R G E T  STRENG TH IN dB -  

TARGET STRENGTH S TD  DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB =

NUMBER OF F I S H  USED =
FU L L  ANGLE OF CONE =
E S T IM A T E D  VOLUME IN  C U B IC  METERS 
D E N S I T Y  IN  F I S H  PER C U B IC  METER 
E Q U IV A L E N T  STRATUM LENGTH (7./100)

K e a cl i  ng -f .i. \ e rj; \ e s p \ rMyl . d a t  
Ana I yz  i  ng Run # (J&- 

DATA GROUP REPORT FOR TRANSDUCER 
T O T A L  NUMBER OF PINGS =

254 
6 . 00 

. 52 8 E + 0 5  
- 4 3 I E - 0 2

. 9243

.1 532

S67

25̂ 4-

7 p

2E--04

5 E - 0 3

6 V

IN  dB ~ - 4 1 . 0 8

- 4 8 . 2 8  

6 . 8 1

DATA FOR FREQUENCY 42 0.
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TH22-7DE.XLS

Sampled volumes , numbers of accepted fish and densities in different sonar runs
and in different ranges from transducer, R.Thames, Clifton Hampden area, 22.7.1991
The numbers not accepted for final calculation of density in italics

Numbers of accepted fish targets

2 shallow runs Deep record
range/run Di12r2 Di12r3 range/run Di13r1 Di13r2
2-4. 165 111 2-8. 486 1604
4-6. 74 106 8-12. 152 144
6-8. 18 15 12-20. 12 0

Sampled volume |m*3)
2-4. 886 764 2-8. 13200 20600
4-6. 2630 2290 8-12. 34500 40800
6-8. 5370 4680 12-20. 27300 0

Density (fis i/100 m “3)
2-4. 18.62302 14.5288 2-8. 3.681818 7.786408
4-6. 2.813688 4.628821 8-12. 0.44058 0.352941
6-8. 0.335196 0.320513 12-20. 0.043956 0

Sum D»13
Tot.tgts 239 217 Tot.tgts 638 1748 2386
Tot.Volume 3516 3054 Tot. Volume 47700 61400 109100
Av dens. 6.797497 7.105435 Av dens. 1.337526 2.846906 2.186984

Page 1
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T S  and length frequency distributions of targets and fish recorded 22.7.1991 
R.Thames, Clifton Hampden area, summed for shallew sites and deep site
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TH22_7Sl.XLS

203
213
330

sum 257 232 489 1749 175 138

00LO1

i 46.1 0 0 0 0 0 0
-56 51.9 0.8 0.9 0.8 2.573 0 0
-54 58.4 2.3 6.9 4.5 4.574 0 0
-52 65.7 7.8 10 9 6.289 0 0
-50 74 10 11 11 7.719 0 0
-48 83.4 13 16 14 11.61 0 0
-46 93.9 22 16 19 11.78 0 0
-44 106 16 14 15 12.46 0 0
-42 119 12 12 12 11.95 0 0
-40 134 7.8 6.5 7.2 11.95 0 0
-38 151 4.7 3.9 4.3 7.604 0 0
-36 170 3.1 1.7 2.5 4.86 0 0
-34 191 .0 0.9 0.4 3.316 0 0
-32 215 0 0.4 0.2 2.001 01 0
-30 242 0 0 0 0.743 0 0
-28 273 0 0 0 0.4 0 0
-26 307 0 0 0 0.114 0 0
-24 346 0 0 0 0.057 0 0

0 0 0 0 0 0
48 0 0 0 0 0 0
53 0 0 0 0 0 0

/ 63 0 0 0 0 1.14 0.7
73 0 0 0 0 7.43 3.6
83 0 0 0 0 53.7 18
93 0 0 0 0 25.7 7.2

103 0 0 0 0 5.14 9.4
113 0 0 0 0 4.57 9.4
123 0 0 0 0 0.57 5.8
133 0 0 0 0 0 14
143 0 0 0 0 0 10

Page 2
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153 0 0 0 0 1.71 9.4
163 0 0 0 0 0 8
173 0 0 0 0 0 2.9
183 0 0 0 0 0 0.7
193 0 0 0 0 0 0
203 0 0 0 0 0 0
213 0 0 0 0 0 0
330 0 0 0 0 0 0

sum 100 100 100 100 100 100

Page 3



Postprocessing printouts



Hw&R JhW& CUPTbti Hftmyk) 
J -ie /  t i . w <u  

K
Si G

* # * % * % % * % % * % $ *  T S  V e r s i o n  2.. OO * # # *' t $ 11  # t * % # J 
D u a l  Beam D a t a  R e d u c t i o n  P r o g r a m  

F o r  ESP 281 V I .  Ox & V 2 „ 0 x  d a t a  - f i l e s  
K i n * * * * * * * * * * * * * * * * * - * * * * * * * * * * * * * * * * * * * * * * * ' * * * ' * *

( c )  C o p y r i g h t  B i o S a n i c s ,  I n c .  1 A p r i l .  1VV1 
•for B i o S o n i c s  S c i e n t i f i c  H y d r  o a c o u s t  i c A p p l i c a t i o n s  
S e r  i a ] Mu.:r<b er  5 2 0 ’cr-V7c. - 0 0 —91 --OOU

R s a d i n c ■’■ i 1 e d » \ & s p \ d i 12.  d a t  
A n a l y z i n g  Run # : 1 

Read i nq -f i .1 e d » \ s s p  \Vj i 1 2 » d a t  
A n a l y z i n g  Run tt <L/'

F I L E  NUMBER i = d i \ e s p ’\ d i 12 d a t

F I L E  NUMBER 2 ™ d : \ e s p \ d i n . d a t

DATA GROUP REPORT FOR TRANSDUCER 1 
^ ^ " Q T A L  NUMBER OF P IN G S  “

DATA FOR FREQUENCY 4 2 0 .

5 U M M A R Y 0 F D A T  A F K 0 M DEPTH 2.  O f 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
15 -74 - 7? -70 -6S -66 -M -62 -60 -59 -54 -54 -52 -50 -43 -46 *44 -4̂  -4u -IB -3c -34 -3i ->0 -23 -26 -24
I 'o 0 0 0 0 0 0 0 0 2 6 16 2! 27 32 25 2! 7 4 2 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERM FACTORS > O dB

E,~ i j  ;jB TO 8 2 dB NUMBER DF ECHOES -
x.--z -j dB TO B ~ 2 dB NUMBER OF ECHOES -~
p,- 2 illB TO  3  3 dB NUMBER OF ECHOES -
3 « dB TO B A dB NUMBER OF ECHOES -

22 -20 -IS
0 0 0



B AC KSC A TTER IN G  CROSS S E C T I O N  S TD  DEV

AVERAGE TA R G E T  STRENGTH IN ciB ~

TA RGET STRENGTH STD DEV IN  dB =

# ECHOES WITH BEAM P ATTERN FACTORS :• 0 d B ^

NUMBER OF F I S H  USED  ̂ 1.65
F U L L  ANGLE Ur COME r- £>., OO
E S T IM A T E D  VOLUME IN C U B IC  METERS = .. SB 6 E + 0 3
D E N S I T Y  IN F I S H  PER C U B I C  METER = . 1.86E+00
E Q U IV A L E N T  STRATUM LENGTH (7-/100)  = 1 . 0 0 0 0

AV ERAGE B A C K S C A T T E R I N G  CR O SS S E C T I O N  ~ . 3 5 1 2 E - 0 4  

.. 3 9 8 0 E - 0 3

I N  dB 1 . 5 4

-1 ■ 14

SUMMARY OF DATA FROM DEPTH 4.  O TO 6 . O

PARGET STRENGTH DISTRIBUTION FOR STRATUS 2
TS -74 -72 -70 -58 -66 -64 -62 -60 -S3 -56 -54 -52 -50 -43 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -"'O -!8 - ' 4

O O O O  0 0 0 0 0 0 0 2 5 6 19 16 61 ;  6 3 0 0 0 0 0 *0 *0 *0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > o dB

^  0  dB TD B dB NUMBER OF ECHOES -  U
B~ 1 dB TO B 2 dB NUMBER OF ECHOES ~ 3

? dB T ° 3 3  dB NUMBER OF ECHOES -  3
B -  3 dB TO B = 4 dB NUMBER OF ECHOES .  i

T O T A L  NUMBER OF RECORDED ECHOES = 249

NUMBER OF ECHOES USED FOR S T A T I S T I C S  -  7 4

AVERAGE B AC K SC A TTER IN G  CROSS S E C T I O N  = . 5 3 9 3 E - 0 4  IN  dB -  - 4 2 . 3 0

| A C K SC A T  T  E R IN  G C R O S S S EC 1" I ON STD DEV = ’ - 55 9? E -  O 4

1 ‘1VERAGE 1 ARGE 1 j REN("3TH I N d B - 4 3 » 9 3

rAR6 E T  STRENGTH STD DEV IN  dB =

tt ECHOES WITH BEAM PATTERN FACTORS > O dB = IS

NUMBER OF F I S H  USED 7 4
FULL. ANGLE OF COME -  6 ,. OO
E S T IM A T E D  VOLUME IN C U B IC  METFRS = . 26>"*F+0&
D E N S I T Y  IN  F I S H  PER C U B IC  METER -  . 2 B 1 E - 0 1
E U Li I V A L. E N T  S T  R A T  U !vi < E N G 7 H ( V. /  1 O O ) — . 9 8 9  5

, / V

SUMMARY OF DATA FROM DEPTH 6 .. O TO 8 - 0

TARGET STRENGTH M S T a i W T I S N  ?0R STRATUS 3

TS -74 -72 -V> -63 -66 -64 -62 -60 -33 -56 -54 -52 -50 -4t -46 -44 -42 -40 -35 -3* 3 1  -3.' -23 -2c -24 -22 -2. -■ c -16

n 0 0 ) 0 0 c 0 0 0 0 0 v 0 1 5 0 : 2 : : : 0 . 3 2 3 0 0

1



B-~ O dB T D  ft •- l c!B
£= 1 dB TO B ~  2 dB

2 dB TD  B -- 3 dB
B -  3 dB T O  k ciB

N U M B ER D F E C H O E 8 
NL\ !BzH GF ECHOES 
NUMBER GF ECHOES 
NUMBER OF ECHOES

w -:*LT OF RECORDED ECHOES -

■m j ; £•■=. ' OF ECHOES USED FOR S T A T I S T I C S  ~

AVERAGE BACKSCA TTERIM G  CROSS S E C T I O N  ~

B A C K SC A TTER IN G  CROSS S E C V IO N  STD  DEV =

AVERAGE TA RGET  STRENG TH IN dB ~

TARGET STRENGTH STD DEV IN dB ~

# ECHOES WITH BEAM P A TTE R N  FA C TORS := O c!B-

NUMBER OF F I S H  USED = I S
FULL ANGLE OF CONE -  S.. OO
E S T IM A T E D  VOLUME IN  C U B I C  METERS = „ 5 3 7 E + 0 4
D E N S I T Y  IN F I S H  PER C U B I C  METER -  „ 3 3 5 E - 0 2
E Q i i lV A L E N T  STRATUM L EN G TH  ( Z / l O O )  =* „ 9848

9 5 1.

80 7 7  K. - ‘ v

- 4 0 . 21

—  4 ! .  . c '  ~j

4 ,  0 6

SUMMARY OF DATA FROM DEPTH 2 ,0  TO S.. O

DEPTH IN T E R V A L S

FROM 2 . 0 0  2 -  60 3 . 2 0  3 . 8 0  4,. 40 5 - 0 0  5 . 6 0  6.. 20 6 . 8 0  7 .4 0  
TO 2.. 60 3 , 2 0  3 ,  SO 4 . 4 0  S .  00 5., 60 6 , 2 0  =>.80 7 . 4 0  S.. 00 

TS  BUM

— 7 4  ; 0 0 0 0 0 0 o r> 0 i.) 0
- 7 2  ! 0 0 0 0 0 0 Cj 0 0 0

- 7 0  !■ o 0 0 ("J o t ■ 0 0 ; • j
- 6 8  : 0 o 0 0 0 Cj 0 1. , o V
— 6 6 ! 0 0 0 o 0 0 o 0 o o 0

i M Cj 6 0 ij Cj o 0 i'l <j !J

# o 0 0 •o Cj 0 C) 0 o t.)
-  DO ! 0 0 0 (j Cj o Cj o Ci o c
- 5 3  ; Cj 0 0 0 Cj Cj Cj 0 C) 1 )

- 5 6  ! 0 0 0 Cj _ Cj o o 0 0 -• \

- 5 4 .1. 4 t 0 I1j o 0 Ci c > 6
:!. 1 -■r '•> o i o c< Cj 2 0

- 5 0  ; 6 i  i 4 i l.'j o Cj t) 2 6
- 4 8  : 10 7 6 cr 4 1 :> o Cj o 3  4
- 4 6  ; 8 1 4 6 1 0 9 4 1 4 o Cj 5 6
- 4 4  : 8 6 8 j 8 o Cj V 4 J
- 4 2  ! 6 8 6 •'! 1 2

...
o o 3

- 4 0  : r .J 9 1 0 'I' 0 2 0
•-38 ! i 1 2 4 o 0 i 1 „? ■12
- 3 6  ! o I 0 i_ i 0 2 o i 8
- 3 4  ! o o 0 o 0 0- 0 0 0 0 0
^ * *y ■ 0 o 0 0 Cj o 0 0 0 o 0

- 3 0 r? o 0 o 0 ( j 0 0 0 () o
- 2 8  : 0 0 0 o 0 Cj o 0 Cj 0 0

- 2 6  ! o l'\ 0 . "1 0 Cj o 0 0 o Cj

- 2 4  : 0 0 0 o o 0 (j ('j 0 o 0
r*7» “7* o 0 Cj 0 0 O 0 o o

- 2 0  ! 0 0 o o 0 o 0 0 0 ;",i o

- i s  : 0 0 \j C) 0 i j !.j 0 0 o Cj

-- I 6 1 o 0 { Cj Cj Cj I,.1 0 o 0



SUM 56  56 3B 47 7t;t 9 4 i ■

HISTOGRAM OF BEAM P A TTE R N FACT ORS > 0 dB

B~ 0 dB TO B -  3 dB NUMBER OF ECHOES -- 32
B= 1. dB TO B -  .? d B NUMBER OF ECHOES ~ • *v

B -  2 dB TO B --- 3 :;i B NUMBER OF ECHOES -- 7
B= 3 dB TO B ~ 4 dB NUMBER OF ECHOES =

T O T A L HUNT;ER OF RECORDED ECHO;:: o q •“% nr

NUMBER OF ECHOES USED FOR STA f IS  !' IC S 257

AVERAGE B ACKS C A T T E f t 1MG CROSS S E C T I O N  

BAC!<SC A TT£R IWS CR0 S 8 SEC T 1Qr-i S rD DEV 

AVERAGE TARGET STRENGTH 'i N dB ^ 

TARGET STRENGTH STD DEV [ N dir -- 

tt ECHOES WITH BEAM P ATTE R N  FACTORS

.4 6 1  B E —0 4

. 5 1.33E--0-M

IM r;T

NUMBER OF F I S H  USED ~
FU L L  ANGLE OF CONE -■
E S T IM A T E D  VOLUME IN  C U B IC  METERS 
D E N S I T Y  IN F I S H  PER C U B IC  METER 
EQLJI VALEN T  STRATUM LENGTH < 7. / 00 )

d a tRe?adi fig -f i ]. g d « \
Ana I y z i n g  R u n #

DATA hkUUP REPORT FOS^^TRANRDUCFR 1 
TO T A L  NUMBER OF P IN G S  =

O d B -

257 
6 . 00 

7 .1. 0!:">04 
3 6 2 E - 0 1

.. 99 17

63

42 3 I

DATA FOR FREQUENCY 42 0,

SUMMARY OF DATA FROM DEPTH ? - 0  TO 4 „ 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM i
IS -74 -72 -;o -68 -44 -6; -42 -49 -58 -54 -54 -52 -50 -43 -44 -44 -42 -40 -36 -.'6 -34 -V  -"S -16 -74 .57 -w
" 0 9 a 9 8 0 9 0 t I H  H  J7 29 !4 !2 S9 S 2 *4 8 0 'o 0 0 *0 0 1  '5 1

H10 f ObftAM UK BEAM PATTb.RN F A C T 0 R3 > o d B

B-= 0 dB TO B i dB
B= 1 dB TO B = 2 dB
B“  2 dB TO B =■ 3 dB
B~ 3 dB TO B ” 4 dB

NUMBER GF ECHOES 
NUMBER uF ECHOES 
NUMBER OF ECHOES 
NUMBER OF ECHOES

T O T A L  NUMBER OF RECORDED ECHOES = 

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T I O N  “  

B AC K SC A TTER IN G  CROSS S E C T I O N  STD DEV =

1 1  
*-,*
o

■ ij 

33 4 

1 I J

3 5 3 3 F - - 0 4  

5 2 0 B E ..04

IN  dB -4.']



if- ECHOES WITH BEAM P A TTE R N  FACTORS > O dB =

NUMBER OF P IS H  USED -  i l l
FULL. ANGLE OF CONE -"J 6 - 0 0
EST'IMA TED VOLUME IN  C U B IC  ME TEH”-' = . 7 6 4 E + 0 3
D E N S I T Y  IN PIS H PER C U B IC  ME7E«- = . 1.45E+00
E O U j VALENT STRA ' UN LENGTH (X / IO '  O -  I . 0<X»!

SUMMARY OF DATA FROM DEPTH 4 . O TO 6 „ U

TARSET STRENGTH DISTRIBUTION FOR STRATUS 2
TS -74 -72 -70 -63 -66 -i4 -62 -60 -58 -54 -54 -52 -50 -48 -46 -44 -42 -40 -3S -36 -34 -32 -30 -29 -26 -24 -22 -20 -IS -16
S 0 0 0 0 0 0 7 15 17 ! ? 17 1 0 0 0 0 0

HISTGURAM OF BEAN P ATTE R N  FACTOR; O dB

0 dB TO B == 1 dB
1 dB TO B -- 2 dB 

B ~  2 dB TO B ~ 3 dB 
B= 3 dB TO B = 4 dB

NUMBER OF ECHOES = 
NUMBER GF E C H O E S ' = 
NUMBER OF ECHOES ^ 
NUMBER OF ECHOES =

T O T A L  NUMBER OF RECORDED ECHOES ^

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE B AC K SC A TTER IN G  CROSS S E C T IO N  -  

BAC KSC A TTERIN G  CROSS S E C T IO N  STD DEV = 

AVERAGE TARGET STRENGTH IN dB ~

TA RGET  STRENGTH STD DEV IN  dB -  

# ECHOES WITH BEAM P A TTE R N  FACTORS > O d B -

UMBER OF F I S H  USED = 
ULL ANGLE OF CONE “

1 0 6  

6 . OO

3 1 2 

106

5 0 2 4 E - 0 4  

. S 3 7 5 E - 0 4

IN  dB - 4 2 . 9 9

- 4 5 . 4 0  

4  „ 4 8

S T IM A T E D  VOLUME IN  C U B IC  METERS = . 2 2 9 E + 0 4  
D E N S I T Y  IN  F I S H  PER C U B IC  METER = . 4 6 3 E - 0 1  
E Q U IV A L E N T  STRATUM LENGTH (V./IC O)  = . 9 9 9 4

SUMMARY OF DATA FROM DEPTH 6 . 0  TO 8 . O

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3

TS -74 -72 -70 -68 -66 -64 - 62 -60 -58 -56 -54 -52 -50 -48 -46 -44 - 42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20,-18 -16
8 0 0 0 0 0 0 0 0 0 0 0 2 2 1 3 2 1 1 2  0 1 0 0 0 0 0 0 0 0 0

y

HISTOGRAM OF BEAM P A TTE R N FACTORS > O dB
. 4

■ n
. r.

B= O dB TO B = .1. dB NUMBER OF ECHOES = 0
■ v.

B= 1 dB TO B = 2  dB NUMBER OF ECHOES = 1 * * "
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 0 ■ '
B= 3 dB TO B = 4 dB NUMBER OF ECHOES = 1

T  r> -r A 1 km ^r~



NUMBER OF E C HO ES  USED FOR S T A T I S T I C S  =

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T IO N  = 

B A C K S C A T T E R IN G  CROSS S E C T  I Hr! '"TO DEV -  

AVERAGE TA RGET  STRENG TH IN dB ~

TA R G E T  STRENGTH STD DEV IN dB -■

# ECHOES WITH BEAN P ATTE R N  FACTORS > 0

NUMBER OP~ F I S H  USED -  
F U L L  ANGLE OF CONE 
E S T I M A T E D  VOLUME IN C U B IC  METERS 
D E N S I T Y  IN  F I S H  PER C U B IC  METER 
E Q U I V A L E N T  STRATUM LENGTH (X / L O O '

fi B '

6 .. OO 
. 4 >£) S E -!■l-J 4 
„ 3 2 0 E - 0 2

.  9982

7 8 3 3 E - 0 4 I N L\ \ , 0 6

J.4

SUMMARY OF DATA FROM DEPTH

r i r [ ‘  y i  * T  i \ ! " I " f * * ' 1 ‘ A !  l ~sUrJ" ! i i \N  ! L:.i'\ v RL. ">

FROM 2 . OO AO o l J
OC

o

(J
i")

n.

i.
t
O
0
0
0
Q
O
0
0

■-J .

l'j M £■

O-
(J

o
o
0
n

0
0
o
i~)

0
0
(■)
o
0

S.. 60 * 6 .. 20 
O .. 2 O O .. B O

i :
■ 0 i o
5 0 \ 0
\ o \ o

o
;■ 1 
0 
{j

n
0
i
o
0
o
o
(j
Cj

Q
o
o
o

o

6 .. BO
7  , 4 0

f} 
O 
(
(J

o

40

(;

CJ

o

c:

O

;j
O
O

SUM 1 0 54 41 O

HISTOGRAM GF BEAM P A TTE R N  FACTORS > 0 dB

B~ O dB TO B -- 1 dB NUMBER OF ECHOES = 20
B -  1 dB TO B — 2 dB NUMBER OF ECHOES -■ 7



BOMBER O F  R E C O R D E D  E C H O E S  =

OF ECHOES USED FOR S T A T I S T I C S  -  

E BACKSCATTER I MG CROSS S E C T I O N  ~ 

■ATTERING CROSS S E C T  I ON STD DEV -■ 

iE ^ f c ; G E T  STRENGTH I N  d B  = 

f STRENGTH STD DEV IM dB =

3 ES  W ITH BEAM P A T T E R N  FA C TORS

"V r>

, 4 4 9 3 E —04 

, 7 3 5 9 E - 0 4

8 3 6

e

6 .. 00
R OF F I S H  USED =
A N G L E ' OF CONE =
ATED VOLUME IN  C U B I C  METERS = . 6 1 9 E + 0 4  
T Y  IN  F I S H  PER C U B I C  METER = -™ -,~
ALE NT STRATUM L E N G T H  C7./100) -----

3 7 5 E - 0 1
. 9991

* * * * * * * * * * * *  * * T S  V e r s i o n  2.  00 ft***********.**
D u a I B 0 a ffi D a t  a R e cl n e t  i o n F* r  o g r  a iTi 

F o r  ES>P 281 V i .  Oh t- V2., Ok d a t a  t i l e s  
****** >X ** **** ** >k * * $ * * * * * * # # * # * * * * * * ,* * * * * * * * * *  .r* #

O o p y r  i g h t  Bi oSon i  c. s , ’ I rv.:;. i A p r  i I , .1. 991.
a  n i c s  Sc i. e n t  i  t i c H y d r  a a c o u s t  i c  Ap p I  i  c a t  i  o n »  

i a t ^ P u m b e r  5 2 0 5 — V 2. 0 0 —91 - 0 0 0

d i  n g f i 1 & D \  E 3 P ' ■ 
n a l y z i n g  Run ir 
L E  NUMBER 1. =

A GROUP REPORT FOR TRANSDUCER 
T A L  NUMBER OF P IN O S  -

A FOR FREQUENCY 4 2 0 .

D s \ E SP \ d i 13.. d a t  

1
9001

•CH0E3 WITH BEAM P A T T E R N  FACTORS

,'BER 0F F I S H  USED •- 
_L ANGLE OF CONE =
‘IMATED VOLUME IN  C U B I C  METERS = 
-IS I TY IN  F I S H  PER C U B I C  METER 
J IV A L E N T  STRATUM L E N G TH  0 1 / 1 0 0 )  =

O d B—

t
6 . 00 

2 6 4 E + 0 5
3 7 9 E - 0 4

.1.- 0000

O

IS  

4.. .v. /



SUMMARY OF DAT £-1 r Tv'iM DF.PTr ! 2 .. 0 ' ! ' c> Q

TARGe. < STRENGTH DISTRIBUTION FOR STSATUn I
TS -74 '72 -70 -68 -66 -64 -62 - aa -3S -56 ~ * c n wj*t ~ Ji -c/\ - * - -44 - < _> f , _ T 0 .t i -it; "o3 36 ->* -3- -30
» 0 0 0 0 0 0 0 ■:') c %LI Jl 69 -.7 -v 71• <J c i 7' <? j / :• i i ~j il : : 0

H I S !  OlSRAM OF BEAM\ P ATTERN \~ a l  r i_i ir\ .> U ri B

B~ 0 dB TO B 1 dB NUMBER OF ECHOES 46
B= 1 dB TO B == 2 dB NUMBER OF ECHOES -  52
B 2 dB TO B = 3 d B N {. J M B E K' OF ECHOES -- 23
B~ 3 dB TO B = 4 dB NUMBER OF ECHOES — o

TO TA L  NUMBER OF R:ECORDED E: c h d e S = 1 54B

NUMBER OF ECHOES USED FOR S T A T I S T I C S  ; 4 9 8

+

4 .  54

VERAGE B A C K S C A TTE R IN G  CROSS S E C T I O N  = ' . 3 9 9 0 E - 0 4  IN  c!B = -4 3 , .  99

B AC K SC A TTER IN G  CROSS S E C T I O N  STD DEV = . 5 4 3 6 E - 0 4

AVERAGE TA R G E T  STRENGTH IN  d B  = - 4 6 . 4 5

TARGET STRENGTH S TD  DEV IN  dB =

# ECHOES WITH BEAM P ATTERN FA C TORS > 0 dB= 130

NUMBER OF F I S H  USED = 498
FU L L  ANGLE OF CONE = 6 . 0 0
E S TIM A TE D  VOLUME IN  C U B IC  METERS = . 132E+ 05
D E N S IT Y  IN F I S H  PER C U B IC  METER = . 3 7 B E - 0 1
E Q U IV A L E N T  STRATUM LENGTH ( “/„/! 0 0 )  = 1 . 0 0 0 0

SUMMARY Oh  DATA FROM DEPTH 8 . 0  TO 1 0 . 0

TARGET STRENGTH DISTRIBUTION FOR STRfiTUK 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 - 42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
ft 0 0 0 0 0 0 0 0 0 1 5 5 4 U 13 11 12 11 11 5 13 5 2 2 0 0 0 0 0 0

HISTOGRAM OF BEAM P ATTE R N FACTORS > 0 dB

B“ 0 dB TO B = 1 dB NUMBER OF ECHOES = 19
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 1 1
B~ 2 dB TO B = 3 dB NUMBER OF ECHOES = 6
B= 3 dB TO B = 4 dB NUMBER •OP ECHOES = T

TO TA L  NUMBER GF RECORDED ECHOES -  2 4 9

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = H I

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T I O N  = . 1 7 6 4 E - 0 3  IN  dB = - 3 7 . 5 3

BAC KSC A TTERIN G  CROSS S E C T I O N  STD DEV = . 2 9 2 I E - 0 3



4 ECHOES W ITH BEAM P A T T E R N  FACTORS > O d B -

NUMBER OF F I S H  USED = i t !
F U L L  ANGLE DF CONE = 6 .. 00
E S T I M A T E D  VOLUME IN C U B I C  ME TERS = . 169E + 05
D E N S I T Y  IN F I S H  PER C U B IC  METER -  - 6 5 6 E - 0 2
E Q U I V A L E N T  STRATUM L EN G TH  ' 'A 100) = 1 , OOOO

SUMMARY OF DATA FROM DEPTH 1 0 .0  TO 1 5 , 0

TARGET STRENGTH DISTRi-UTIGM FOR STRATUS 3
TS -74 -72 -70 -56 -55 -54 -52 -50 -58 -5i -54 -52 -50 -4S -46 -44 -42 -40 -36 -35 -34 -32 -30 -25 -25 -24 -22 -20 -IS - l i  
8 0 0 0 0 0 0 0 0 0 0 0 4 1 5  2 3 5 9 5 5 3 0 2 3 4 i 1 0 0 )

^ ^ - t l S T O G R A M  OF BEAM P A T T E R N  FACTORS > O dB

B~ O dB TO B = 1 dB NUMBER OF ECHOES = 5
B~ 1 dB TO B 2 dB NUMBER OF ECHOES = 2
B“  2 dB TO B -  3 dB NUMBER OF ECHOES -  9

3 dB TO B ^ 4 dB NUMBER OF ECHOES = 2

T O T A L  NUMBER OF RECORDED ECHOES = 142

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 63

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T IO N  = .5 3 1 1 E - -0 3  IN  dB =

B A C K S C A TTE R IN G  CROSS S E C T I O N  STD DEV ^ . 1 0 7 0 E - 0 2

AVERAGE T ARGET S T R EN G TH  IN  dB =

TA R G E T  STRENGTH STD DEV IN  d & -

ECHOES W ITH BEAM P A TTE R N  FACTORS "> O clP= 18

NUMBER OF F I S H  USED -  63
F U L L  ANCLE DF CONE -  6 . 0 0
E S T I M A T E D  VOLUME IN  C U B I C  METERS -  . 42 S E
D E N S I T Y  IN F I S H  PER C U B I C  METER . 1 4 7 E - 0 3
E Q U IV A L E N T  S ! RATUM LENG TH <7./IO C )  ^ - 700S

SUMMARY OF DATA FROM DEPTH 1 5 .0  TO 20.. O 
NO TA R G E TS  FOUND

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 2 0 . 0

DEPTH IN T E R V A L S

FROM 2 . 0 0  3 .  BO 60 7 . 4 0  ? 2 0  1 1 . 0 0  12.. BO 14.. 60  1 6 , 4 0  18 . 2C 
TO 3,  80  5 . 60 7.. 40  9 .. 20 1 1 .. 00  I 2 . SO i 4 .. 60 1 i .. 40  1S .. 20 20.. OC



- 7 0 0 d) 0 q o 0 0 0 0 0
- 6 8 (j 0 o 0 Q (j o o o 0
•-66 0 0 o o o 0 Q 0 o (j
- 6 4 0 0 0 0 0 o 0 o 0

- 6 2 0 0 0 o o o o r~\ o o
- 6 0 0 0 (j 0 o o i • o o
—58 0 0 o o Q o o o 0
—56 4 I L 1 0 0 0 0 0 o
— 54 2 1 \zi o 4 1 o 0 c o o

CT 37 1 1 •_»
"7. 0 o 0 o

38 1 9 C'< 5 2 1 0 o ( j 0

- 4 3 45 27 6 1 1 7 o o o o
— 46 31 2 1 13 1 0 Kr 2 0 0 0 o
- 4 4 23 ->  L. w 1 2 1 I i o o o o
-•42 17 16 1 6 I S t ;

O ' o o 0
- 4 0 4 10 1 1 9 1 2 5 O o o 0
- 3 0 6 S o 0 ' ) o C.i
— 36 2 0 9 4 6 1 0 i •*. o o
-34 o 1 0 9 9 0 o 0

0 0 o --} 4 o 0 0 o 0
— 3 0 0 11 O 0 4 0 o 0 o o
- 2 8 o 0 0 o 5 (j o 0 0 o/I..- 0 o 0 0 ..:! o o 0 o
- 2 4 0 0 0 o 1 0 o 0 o Ci
—• 2! 2 0 r"i 0 0 0 :i k 0 0 0 (j
- 2 0 0 o 0 o 0 0 0 o o o
— 1. B 0 0 0 0 o 0 V o 0 0
- 1 6 0 (j o o o 0 o o o o

SUM 224 1 43 98 98 85 -1 n o o

HISTOGRAM OF BEAM P A TTE R N  FACTORS > 0 dB

B -  O dB TO B -  1 dB
B“  J. dB TO B 2 dB
B= 2 dB TO B -  3 dB
B- : 3 do TO b 4 dB

NUMBER OF ECHOES ~ 
NUMBER OF ECHOES 
NUMBER OF ECHOES -  
NUMBER OF ECHOES =-

T O T A L  NUMBER OF RECORDED ECHOES = 

NUMBER OF ECHOES' ‘ USED FOR S T A T I S T I C S  ^ 

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T I O N  = 

B A C K S C A T T E R IN G  CROSS S E C T I O N  STD DEV = 

AVERAGE TARGET STRENGTH IN  dB -  

T A R G E T  STRENGTH STD DEV Ir-• dB ■=

** ECHOES WITH BEAM P ATTE R N  FACTORS

70
C>
_■ c;
I 4

20

82E--CC 

.. 3 7c i :£. o:

0 dB :”

6 /2  
6 . 00

NUMBER OF F I S H  USED ~
F U L L  ANGLE OF CONE =
E S T I M A T E D  VOLUME IN  C U B IC  METERS = .6 1 6 E + 0 5  
D E N S I T Y  IN  F I S H  PER C U B IC  METER = . 1 G 9 E -0 1  
E Q U I V A L E N T  STRATUM LENG TH . ’a / 100) “  .6 4 2 4

R & <sc! i. ng T x it? IJt*. \!~SF’\d;i. 1.3 - d 3 l'
A n I y?: l n q R u. i";

DATA GROUP REPORT FOR TRANSDUCER 1 
T O T A L  NUMBER OF P IN G S  = 14043

IN  dB  ~ - 3 9 . 6 5

•-44. 99 

5.. 84

DAT'A FOR FREQUENCY



SUMMAR V (3F  D A T A  F R 53M D E P T H  2 . 0 T 0 8 . O

TARGET STRENGTH DISTRIBUTION FOS STSATL* !

TS -74 -72 -70 -63 -is -64 -62 -60 -53 -5c -54 -52 -50 -4* -42 -40 -33 -36 -34 -32 - ‘C- -I* -26 -24 -22 -2C -■: -1:
tf O O O O O O O O O O O !  ! I : 1 0 I 2 \ * 3 - 0 0 0 0 0 0  0

HISTOGRAM OF BEAM P A TT  ERM FACTGPS

B -  0 d B
B--= :i -dB
8 -'- 2 dB
B”  3 d B

TQ B
TO e
TO B = 
TO B =

1 dB
2 dB
3 dB
4 cJ 3

hiLir'iBt!' - U' El ,HOEG —
NUMBER OF ECHOES -
NUMBER OF ECHOES =
NUMBEJ OF ECHOES =

TOTAL. NUMBER OF RECORDED ECHOES ~

NUMBER OF ECHOES USED FOR STA T X ST  I CO

A V E R AG E BAC!<SC A T T E  RING  CROSS S E C T I  Oiv

Ik: S C A T T E R  I NG CROSS S E C T IO N  STD DEV

AVERAGE TA R G E T  STRENGTH IN dB ^

TA RGET STRENG TH STD DEV x ft dB

# ECHOES W ITH BEAM ~’AT T=RN FACTORS

NUMBER OF F I S H  USED ^
F U L L  ANGLE OF CONE ^
E S T I M A T E D  VOLUME IN  C U B IC  METERS ^ 
D E N S I T Y  IN  F I S H  PER C U B IC  METER 
E Q U I V A L E N T  STRATUM LENGTH <7./.LOO) ■=-

284 4 

1 O

2705 E ..C IN  dB

■■ i‘! B -■“

15
•b a CJ O 

:05E+05 
'3 :  £ - 0 3  

1 - OOOO

iMMARY OF DATA  FROM DEPTH B n <

TAfccET STRENGTH DISTRIBUTION FOR STRATUM
TS -74 -72 -70 -63 -66 -64 -62 -60 - - r  i 

J-3 J u
~ A Z ~ C ‘ 1 “ • " ~ ~ *A “ w -o -3c - 36 -34 -30 ■

3 0 0 0 0 0 0 0 0 0 V 0 1 0 0 0 0 0

HISTOGRAM OF BE AM K ?-( . • ACTORS ■> O dB

B -  o V: .1 dB NUHDEP OF ECHOES O
: z * '•> *-■ TO B dB NUMBER GF ECHOES 0

B"■ 2 dB TO B ■j i :  /•! dB NUMBER OF ECHOES •~ o

B:~ 3 dB TO  B 4 dB NUMBER OF ECHOES ~ 0

TOTA L NUMBER OF RECORDED ECHOES -= 

NUMBER OF ECHOES USED FOR S T A T I S T I C S  =■ 

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T IO N  = 

B A C K S C A T T E R IN G  CROSS S E C T IO N  STD DEV ~ 

AVERAGE T A R G E T  STRENGTH IN dB

2 76

1

.. I I 7 4 E - 0 3

- OOOOE+uO



HISTOGRAM DF BEAM P ATTE R N  FA CTORS > 0 dB

Q dB ro B -- 1 dB NUMBER OF ECHOES ^ 7 ■
B= i dB TO B ~ 2 dB NUMBER OF ECHOES f.) T;
B~ 2 dB TO B  ~ 3 dB NUMBER OF ECHOES --r ”
9 “ 3 dB TO B == 4 dB NUMBER OF ECHOES -- : n « “j*

T O T A L  NUMBER OF RECORDED E C H O E S  ~

NUMBER OF ECHOES 'USED FOR S T A T I S T I C S  -  6

^ ^ V v ’ERAGE B A C K S C A TTE R IN G  CROSS S E C T I O N  = „ ? . " & : £  IN .-j y .

B A C l< S C A T T  E RIM 3 CROSS S E C T I O N  STD DEV = . Z 7 ‘-[\ ’ 3

AVERAGE TARGET STRENG TH IN  dB = ~ -

TARGET STRENGTH STD DEV IN  dB = • v:.b-!

ECHOES WITH BEAM P A TTE R N  FA CTORS > O d B -  \S~'

NUMBER DF F I S H  USED == 672
FULL  ANGLE OF CONE = 6 . 0 0
E S T IM A T E D  VOLUME IN C U B I C  METERS = . 6 1 6 E - 0 5
D E N S IT Y  IN  F I S H  PER C U B IC  METER ~ . 1 0 9 E - 0 1
E Q U IV A L E N T  STRATUM LENGTH < "/./100 ) = . 64 2 4

F\’esc! 1 n 9 -f 1 l e  D :: \E SP \d i :L 3 - d at:
A n a l y s i n g  Run #

DATA GROUP’ REPORT FOR TRANSDUCER !
T O T A L  NUMBER'OF PING S = 14043

DATA FOR FREQUENCY 420..



TaMc 5 ^
TH1 8DE.XLS

Sampled volumes, numbers of accepted fish and densities in different sonar runs
and in different ranges from transducer, R. Thames, Clifton Hampden area, 1.8.199*
The numbers not accepted for final calculation of density in italics

Numbers of accepted fish targets
EXPERIMENT 1 EXPERIMENT 2 EXPERIMENT 3 EXPERIMENT 4

range/run Di6r1 Di7r2 Di7r3 Di8r2 Di8r3 Dir1 Dir2 DilOrl Di10r2 Di10r3 D ill
2-4. 1 30 0 8 0 0 4 34 62 0 1
4-6. 13 8 7 4 . 2 3 0 11 18 6 108
6-8. 112 8 22 55 25 2 5 73 25 3 175
8-10. 128 35 6 29 48 0 11 255 76 7 94

Sampiec volume (nrT3) -

2-4. 1450 1700 0 2470 400 0 738 1420 491 ol 1540
4-6. 4360 5110 3530 7410 1410 387 0 4250 1470 i030l 4620
6-8. 8910 10500 7210 15200 2820 790 7700 8700 3020 2100 9470
8-10. 14700 17800 12200 25800 4660 0 31000 14800 5120\ 3560 16100

Accepted fish density (inds/100mA3
2-4. 0.069 1.765 0.324 0 0.542 2.3944 12.63 0.064935
4-6. 0.298 0.157 0.198 0.054 0.14 0.7752 0.2588 1.224 0.5825 2.337662
6-8. 1.257 0.076 0.305 0.362 0.89 0.2532 0.0649 0.8391 0.828 0.1429 1.847941
8-10. 0.871 0.197 0.049 0.112 1.03 0.0355 1.723 1.484 0.197 0.583851

Tot. Volume 87470 60170 32096 15630
Total targets 370 171 246 284

Page 1



( eJd le . ' S'- ( 0

TH1 8SI.XLS

2 mm S3Tgt S3fish (exp3) %tg {exp.3) %fish(e.3) Tgts(e.4) Fish(e.4) %.Tgts(e.4) %Fish<e.4)
i <

 cn
 

00 46.1 12 6.4516129 7 1.6949153
-56 51.9 32 17.2043011 14 3.3898305
-54 58.4 29 15.5913978 26 6.2953995
-52 65.7 36 19.3548387 29 7.0217918
-50 74 22 11.827957 58 14.043584
-48 83.4 32 17.2043011 54 13.075061
-46 93.9 13 6.98924731 57 13.801453
-44 106 7 3.76344086 74 17.917676
-42 119 3 1.61290323 48 11.622276o• 134 0 25 6.0532688
-38 151 10 2.4213075
-36 170 7 1.6949153
-34 191 2 0.4842615
-32 215 2 0.4842615
-30 242 0
-28 273
-26 307
-24 346

48 0
53 10 9.803922 0
63 26 25.4902 1 0.952381
73 10 9.803922 4 3.8095238
83 11 10.78431 15 14.285714
93 18 17.64706 27 25.714286

103 11 10.78431 11 10.47619
113 8 7.843137 9 8.5714286
123 3 2.941176 20 19.047619
133 3 2.941176 5 4.7619048
143 0 0 4 3.8095238
153 0 1 0.952381
163 0 2 1.9047619
173 2 1.960784 3 2.8571429
183 1 0.9523*11
193 0

d  W y  S0) 3
3 a
® ST
*• s 
0 * 1  
3?
§ 3 3 a
1  £ a $
3  «
I I  
2 1

2 ?“  cf. o
2
a
S>-t
s
s»
a)
a.

33 H

©oo
CL
&

00
<0<0

cr. J 

O

Page 1



_  _  TH1 8SI.XLS

( 6 L ^  fT - IO

203 1 0.952381
213 0
330 1 0.952381

sum 186 102 100 100 413 105 100 100

Page 2



l[\ tu  T H A K f c s  C u P T c ) i O  ■kmi’& m

A t t&MC 1 /2 - I W  I' ^

. . J i l t  I to, 'h 5 ^  S 3 ^ tt(l( L ^ \ a K  ® i t .

<^3 y j

% % * % % % % % % % % %  # % TB  V e r  s 1 on 2„ 00
Dua 1 B0 am u a t  a Rsdi.\ct i on P r a q r  arn 

I-or* L-BP 2'd 1 v11 .0;-; li-‘. V2-0;-; d a t a  - f i l e s
* 5)f * >j[ #. )}i 5̂ K  ̂  ̂ $ )jc $ ^ ^ 5K* * .K * * .1? * 5X

( c ) Cop y  !-•:;. g h t  B i o B o n :!. c b , I n c . 1 A p r  i I , 1991 
r o r  Bi. a 3 on j. cs Sc. \ e?n t. :i. t i c HydroaeoLt  131: i c. A p p .!. :i. c at. i. on ■=■:> ~1_L -A
B e r  i al  N la at b s r  32  O 5 -  V 2., 0 0 —9 1 - - 0 o 0 1/ /V £.

Read :i. r;g f i i e  Ds \ E S P x '0I 6 . d at 
A n a l y ^ i n Q  Run ft 1

F I L E  NUMBER :L ^ Os \ E S P \ B I 6 . d a t

F I L E  NUMBER 2 -= 0:: \E B P \0  X 7 . da t

F I !.... L N U M B E R 3 = D 3 \ & S  P \ I' I S . d a t

DATA GROUP REPORT FOR TRANSDUCER :i.
TO T A L  NUMBER OF PING S 8214

DATA PGR FREQUENCY 42 0.

5 \  /

It

SUMMARY GF DATA FRG^ DEPTH 2 - 0  !"G 4 . 0  

TARGET STRENGTH DISTRIBUTiOS --Of: 9T?:ATi*« I
TS -74 -72 *70 -68 -it -fc* -c2 -iO -52 -5fc -54 -52 -50 -43 -4t -44 -42 -40 -38 -3c -34 -32 -30 -23 -2i -24 -22 -20 -!8 -16
* ® * & 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

AM RATTERN I'ACVQRS c. dB

I ijB N! !Ki P. —P - 0-»- t- i i4( if—



SUMMARY Of- D A T A  FRO!" D E P T H  2 - 0  TD 4 . 0

URGE! SiSEKSTK OiSTSiBUTION FOR SiRftibfl 1

TS -1L -72 -70 -56 -6c -64 -62 -*(> -53 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -3c -34 -32 -30 -28 -2b -24 -22 -20 -!S -\b
i 0 0 1 0 0 0 0 0 0 0 0 0 0 - '0" 0 0 0 0 0 G 0 0 0 0 0 0  0 0 0 0

HISTuGRAM OF BEAM P ATTE R N  FACTORi 0 dB

B™ O dB TO B “ 1. dB
B= i dE  TO B “  2 dB
B~ 2 dB TO B = 3 dB
B“ 3 dB TO B — 4 dB

NUMBER OF ECHOES = 
NUMBER OF ECHOES ~ 
NUMBER OF ECHOES ^ 
NUMBER OF ECHOES =

1 
f > 
O
O

T O T A L  NUMBER OF RECORDED ECHOES ^

NUMBER OF ECHOES USED FOR S T A T I S T I C S  -  

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  = 

B A C K S C A T T E R IN G  CROSS S E C T I O N  STD DEV = 

AVERAGE T A R G E T  STRENGTH IN  dB =

TA RGET  STRENG TH STD DEV IN dB =

# ECHOES W ITH  BEAM P ATTERN FA CTORS > O dB=

NUMBER OF F I S H  USED = 
F U L L  ANGLE OF CONE =*-

1
6 - OO

E S T I M A T E D  VOLUME IN  C U B IC  METERS = . 145E+04 
D E N S I T Y  IN  F I S H  PER C U B IC  METER = „ 637 E » O3 
E Q U I V A L E N T  STRATUM LENGTH ( X / l O O )  = 1 . 0 0 0 0

. 1093E--06 

. O O O O O O O

IM d B - 6 9 . 6 1

- 6 9 - 6 1  

- OO

UMMARY DF DATA FROM DEPTH. 4 . 0  TO 6 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48-46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
ft 0 0 3 1 3 0 3 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P ATTERN FA C TORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES ~
B= 1 dB TO B = 2 dB NUMBER OF ECHOES =
B — 2 dB TO B = 3 dB NUMBER OF ECHOES =

3 dB TO B = 4 dB NUMBER OF ECHOES =

36

13

V .E R A G ^  ING.‘ CROSS’ S E C T I O N  i = r- .  ' 1 5 4 4 3 E -0 6 -  ' r . IN'  cJB = ' t- 6 2 . 6 4
: - - •>“ • -• •' ‘ • • 'i \ *■ •  ̂ : 4

B A C K S C A T T E R IN G  CROSS S E C T I O N  S T D  DEV ==,  ̂ 5 4 4 3 E - 0 6  ■ /, •’ " ^ V . .
• '■ • :* ‘ : - — ■*. " h  V-.

* , ' * - ^  - v /?.*£.•;, V
AVERAGE TA R G E T  STRENGTH IN dB = ‘ - 6 4 y . 4 3



T A R G E T  S T R E N G T H  S T D  DEV I N  d B  ~ 4.. 1

tt ECHOES W ITH BEAM P A T T E R N  FACTORS O d B ~ u

NUMBER OF F I S H  USED = 13
F U L L  ANGLE GF CONE ^  6 . 0 0
E S T I M A T E D  VOLUME IN  C U B I C  MEIE RS = . 43 6 E + 0 4
D E N S I T Y  IN  F I S H  PER C U B I C  METER ^ . 2 9 3 E - 0 2
E Q U IV A L E N T  STRATUM L EN G TH  i%/ \ C O )  = . 9 9 8 ;

SUMMARY OF DATA FROM DEPTH 6 . 0 : 0 8 - O

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 ■-60 -53 -56 -54 -52 -50 -45 -46 -44 - 42 -40 -33 - 36 -34 -32 -30 -28 -26 -24 '22 -20 -13 -16
ft 0 0 3 8 12 23 27 20 12 6 1 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P A TTE R N FACTORS > O dB

l b - 0 dB TO B = 1 dB NUMBER OF ECHOES 7~ 19
B= 1 dB TO B = 2 dB NUMBER OF ECHOES — 9
B“: 2 dB TO B - 3 dB NUMBER OF ECHOES
B= 3 dB TO B 4 dB NUMBER OF ECHOES .....

TOTAL NUMBER OF RECORDED ECHOES -  

NUMBER OF ECHOES USED FOR S T A T I S T I C S  -  

AVERAGE B A C K S C A T T E R IN G  CROSS SEC TID M  = 

B A C K S C A TTE R IN G  CROSS S E C T I O N  STD OEv' = 

AVERAGE TA RGET  STRENG TH IN dB =

TARGET STRENGTH STD DEV IN dB -

#■ ECHOES WITH BEAM P ATTE R N  PAG TORS ;  O dB=

f.lUMBER OF F I S H  USED ~
'FU L L  ANGLE OF CONE =
E S T IM A T E D  VOLUME IN C U B IC  METERS 
D E N S IT Y  IN  F I S H  PER C U B IC  ME f'E9 
E Q U IV A L E N T  STRATUM LENG TH <>1/100

1 12 
6 . 0 0  

=--■ .. S 91.E h-0 4  
-  1 2 & E-01

■ * 9 6 4

208 

1 1 2  

- 8 0 6 0 E - 0 6  

.. 6 7 84E - 06

34

IN  dB ~ - 6 0 . .  94

-••62 - 2b 

3 * 46

SUMMARY OF DATA FROM DEPTH . 0 TO 1 0 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -63 -66 -64 -62 -60 -58 -56 -5« -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -32 -30 -22 -26 -24 -27.-20 -18 -16
# 0 0 0 7 10 14 23 9 11 16 16 b S - 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P A TTE R N  FACTORS O dB

s== 0 dB TO B  = 1 dB NUMBER OF ECHOES = o
B= 1 dB TO B = dB NUMBER OF ECHOES ~ r.:/.LlsJ
B - dB TO B = ~T dB NUMBER OF ECHOES ~ J. 3
o — -i r> Tr> r> — A HP - hi! itv<r>Kruv nir c . ru m :c  rr r'\



NUMBER GF ECHOES USED FOR S TAT  I S T I C S  -  i ,:B

AVERAGE BACI ' S C A T T E R I N G  CROSS S E C T I O N  •= . 5 i  *>Ce • ’ i: • -f: 7 87

6ACKSCATT E';i I $MG CROSS S E C T I O N  S T O  DEV •= > ' 4 8 2 : - -

AVERAGE TA R G E T  STRENGTH IN  dB = - 5 3 .  ' I

TARGET S T R E N G TH  S TO DEV IN  dg ~ '

-tt ECHOES W ITH  BEAM P A T T E R N  FACTORS > O c!B = 7"

NUMBER OF F I S H  USED = 120
FUL L  ANGLE OF COME = S.. 00
E S T I M A T E D  VOLUME IN  C U B IC  METERS = , 147E-i-05
D E N S I T Y  IN  F I S H  PER C U B IC  METER = . 8 7 0 E - 0 2
E Q U IV A L E N T  STRATUM LENGTH <7/100 )  * . 9 ^ 2 5

T O T A L  NUMBER OF RE CORDED E C H O E S  = 19*’

^ ^ M M A R Y  OF DATA FROM DEPTH 2 . 0  TO 1 0 . 0

DEPTH IN TE R V A L S

h  R U M 2 „  0  0 2 .. 8 0 3 »  6 0 4 . .  4 0 h 2 0 6 0  0 6 .. 8 0 •r.
O  , ,  /  ■

y .  2
T O 2 .  8 0 3 -  6 0 4  „  4 0 5 .  2 0 6 0 0 6  m 8 0 7 .  6 0 9 .  2  0 •. .  o o

T S ■ H i

- 7 4
1 0 o C i 0 0 o 0

■-> o i

- - 7 2
*
< 0 o o o o o o C ; o r

- 7 0
?
; 0 1 I i  : ;i. f 'v o

- -  6  3
•
i o o 0 1 wJ

....
1  i\:>

—  6  6 1 ; o ■r7
0 1 4 ;

, . . .  Ir

- 6 4
t
t 0 o 0 o o 9 / i:- i-.j*

j i

- - 6 2
t
i o 0 r o C ) a .10 ( j -  r •• -

— 6 0 i Q 0 1 1 0 8 8 T o 3  1

- 5 8 o o 0 o o
.....

.-'j 7 ' - . '

- ■ 5 6 r ( j o .1. 0 o 1 ” r

- - 5 4
t
► 0 0 o 0 O ' o f ' j

i

rz: ■-’** v - i
<
: o 0 0 0 0 o {'■ t

1 - 5 0
t
i 0 o o 0 i" ; 0 .•3 r ' 4

— 4 8 f 0 o o 0 0 f ; f ' , I

- 4 6
i
f 0 0 0 o i j O f '

- 4 4 t 0 o 0 o 0 o <_• i "*<

—  4 2
• 0 0 0 i ' 0

- ■

- 4 0 i o o 0 0 o < r  • -

- 3 8
i 0 o 0 o o 0 ■ j 0

" 3 6
*
i O o 0 o o I". ’ 0 u o *;•

- 3 4
i
i o o 0 0 0 v 1 c » c_ i

•
t 0 0 0 o Q o o ■ > o

- -  3  i j •
i o o 0 o 0 0 o i j j o

- 2 8
i
i o o ( j o o i~ \ { • o o o

• " 2 6
I
! o I j l o i"\ 0 0 c < o o o o

- 2 4
!1 o Q o o 0 o o o 0 o c

—  2  2 i
j 0 0 o 0 o o o o 0 o ' J

• 2 0 ?
* o 0 0 o Q 0 Q o o o 0

- 1  S j 0 o o o 0 0 Q 0 0 l~ ) 0

—  i  6 t
i 0 o o 0 o ( j 0 0 ■ 0 0 o

S U M 0 1 s 4 i 4 0 3 9 s o 6 d
•1 1—  
X  . J 2 5 4

HISTOGRAM OF BEAM P A T T E R N  FACTORS > 0 dB



¥T.0i2B '= " 3 "dB 
cJBv TO  B' = 4 dB

NUMBER OF ECHOES = 
NUMBER DF ECHOES =

T O T A L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USES FOR S T A T I S T I C S  -

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  ~

B A C K S C A T T E R IN G  CROSS S E C T I O N  STD DEV -

AVERAGE TA R G E T  STRENG TH IN  dB ~

TA RGET  STRENGTH S T D  DEV IN dB =

# ECHOES W ITH BEAM P A TTE R N  FACTORS > 0 dB=

NUMBER OF F I S H  USED = 254
F U L L  ANGLE OF CONE -  6.. 00
E S T I M A T E D  VOLUME IN  C U B I C  METERS -  . 22 6 E + 0 5
D E N S I T Y  IN F I S H  PER C U B I C  METER = . 1 1 2 E -0 1
E Q U IV A L E N T  STRATUM LEt>J6TH (7./ 1 0 0 )  = .9 8 9 9

R e a d i n g  f i l e  D : \ E S P 711 d a t

•A n a l y z i n g  Run # 
ad i ng f i l e  D : \ ESP \ifHT?/ d a t  
A n a l  y z :i. n g R u n tt 

DATA GROUP REPORT FOR TRANSDUCER 1 
T O T A L  NUMBER OF P IN G S  = 7907

1.8 
12

498

254

2 9 8 4 E - 0 5  

1 0 7 3 E -04

1 1

DATA FOR FREQUENCY 4 2 0 .

SUMMARY OF DATA FROM DEPTH 2 . 0  TO

TARGET STRENGTH DISTRIBUTION FOR STRATUM !
TS -74 -72 -70 -68 -66 -64 -62 -60 -5S -56 -54 -52 -50 -48 -46 -44 -42 -40 -36 -36 -34 -32 -30 -23 -26 -24 -22 -20 -18 -16

0 0 4 9 9 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P A TTE R N  FACTORS > O dB

B:= O dB TO B == 1 dB NUMBER OF ECHOES ^  4
B“  1 dB TO B = 2 dB NUMBER OF ECHOES = 12
B= 2 dB TO B = 3 dB NUMBER OF ECHOES ~ 4
B~- 3 dB TO B “  4 dB NUMBER OF ECHOES =•- 2

T O T A L  NUMBER OF RECORDED ECHOES = 37

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 30

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  = . 2 6 6 9 E - 0 6  IN  dB -  - 6 5 . 7 4

B A C K S C A T T E R IN G  CROSS S E C T I O N  STD  DEV = . 1 7 0 0 E - 0 6

AVERAGE TARGET STRENGTH IN  dB = ~<^ .4c>

1 ARGE I S i  KENG ! H S i D DEV .IN dB — ^ 7

# ECHOES WITH BEAM P A TTE R N  FACTORS > O clB= 22



E S T IM A T E D  VOLUME IN  C U B IC  METERS = 
D E N S IT Y  IN F I S H  PER C U B IC  METER 
E Q U I vmL.ENT STRATUM LENGTH ('/./ ! O0 )

- 17 0E+ 04 
- 176E--01

1. » OOOO

SUMMARY OF D A T ^  -ROM DEPTH 4.. O TO 6.. O

T M G £ I  STREWSFH DISTRIBUTION FDR S T R A T A  2

TS -74 -72 -70 -48 -bb -64 -62 -SO -58 -56 -54 -52 -50 -4b -4fc -44 -42 -40 -36 -36 -31 -32 -30 -23 -25 -24 -22 *20 -IB -16

8 0 0 2 ! O (I 0 0 U 0 0 0 - 0  0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FA C TO R S O  d  L-:

B -  O dB
B -  1 dB
B= 2 dB
B= 3 dB

TG B = 
TO B = 
TO B = 
TO B =

1 dB
2 dB
3 dB
4 dB

NUMBER OF ECHOES ~ 
NUMBER OF ECHOES 
NUMBER OF ECHOES = 
NUMBER OF ECHOES ~ U

TO TA L  NUMBER OF RECORDED ECHOES ~

NUMBER OF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE B A C K S C A TTER IN G  CROSS S E C T I O N  =

B A C !■•■:'. G C A T T  E RIM G CROSS S E C T I O N  S TD  DEV =

AVERAGE TA R G E T  STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN  dB -

tt ECHOES WITH BEAM PATTERN FA CTORS > O dB~

NUMBER OF F I S H  USED = S
FU L L  ANGLE OF CONE -  6 - 0 0
E S TIM A TE D  VOLUME IN C U B IC  METERS = .. 511E-!-04
D E N S IT Y  IN  F I S H  PER C U B IC  METER =■• „ 1 5 7 E “ 02
E Q U IV A L E N T  STRATUM LENGTH (7 ./ 100)  1 . 0 0 0 0

S

. 5 9 3 3 E - 0 6  

.. 5S93E--06

1 N d h' —6 2 . 2 7

- 6 3 . 9 6  

4.. 07

SUMMARY OF DATA FROM DEPTH 6 . 0  TO

TARGET STRENGTH DISTRIBUTION FOR STRATOH 3
TS -74 -72 -70 -68 -66 -64 -62 ■-to - 53 -56
# 0 0 2 i 1 3 i 0 0 0

H I S I OGRAM OF BEAM PATTERM

B - 0 dB TO B - 1 dB
B-- 1 dB TO B =•• '-j dB
B-~ dB TO B = ”? dB
B= 3 dB TO B = 4 dB

i) 0 0 0 0 0 0 0 0

)RS > O dB

NUMBER OF ECHOES 
NUMBER GF ECHOES 
NUMBER OF ECHOES 
NUMBER OF ECHOES

0 0 0 0 0 0 0 0 0

'OT'AL NUMBER OF RECORDED ECHOES 1 2

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = S



AVERAGE TA R G E T  STRENG TH IN  dB =

BACKSCATTERING CROSS SECTION STD DEV = .. 1993E-06

~ 6 6 a l l

TARGET STRENGTH S TD  J3EV IN  dB -  3 - 18

tt ECHOES W ITH BEAM P A TTE R N  FA CTORS > 0 4

NUMBER GF F I S H  USED = ' ' 8
FULL  ANGLE OF CONE = 6 . 0 0
E S T IM A T E D  VOLUME IN  C U B IC  METERS = . 10 5 E + 0 5  
D E N S IT Y  IN  F I S H  PER C U B I C  METER . 7 6 5 E - 0 3
EQUI VALENT STRATUM LENGTH ( 7. / 1 00 > = 1 . OOo ;•

SUMMARY OF DATA FROM DEPTH S . O  TO 10.. 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 ~bb “M - 62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -■42 -40 *38 ■-■36 -34 -32 -30 -28 -26 -24 -22 -20 -13 -16

^ 0 0 2 ^  7  CL 4 4 3 2 I 4 3 I 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PAT TERN FACTORS > 0 dB

B“  0 dB TO B = 1 dB NUMBER OF ECHOES 2
B= 1 dB TO B ~ dB NUMBER OF ECHOES '” 1

B= 2 dB TO B •- T dB NUMBER OF ECHOES .in: 0B -  3 dB TO B = 4 dB NUMBER OF ECHOES 1

T O T A L  NUMBER DF RECORDED ECHOES = 94

NUME-iER OF ECHOES USED FOR S T A T I S T I C S  “  35

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T I O N  -  . 4 0 1 6 E - 0 5 IN  dB "  - 5 3 - 9 6

BACKSCA TTERIN G  CROSS S E C T I O N  STD DEV = .. 8 2 0 6 E - 0 5

AVERAGE TA RGET STRENGTH IN  cSB = - 5 9 . 2 5

^^^iH’GE f S i KEIMGTH STD DEV IN  dB — t>.. 84

# ECHOES WITH BEAM P A TTE R N  FACTORS > 0 dB ~ 5

NUMBER OF F I S H  USED =
FULL  ANGLE OF CONE =■- 6 - 0 0
E S T IM A T E D  VOLUME IN C U B IC  METERS = 1 7 S E + 0 5  
D E N S IT Y  IN  F I S H  PER C U B IC  METER -  . 1 9 7 E - 0 2  
E Q U IV A L E N T  STRATUM L E N G T  H ( 7, / 1 O 0)  -  1 .. 0 0 O O

NUMMARY OF DATA FROM DEPTH 2 . 0  TO 1 0 . 0

DEPTH I N T E R V A L S

FROM 2.  00 2 80 3 .  60 4 „ 40 5 20  6 JO 6 . 30 7 - 60 S . 40 9.. 20
TO 2 . RO 3 . 6 0  4.  40 5 „ 20 6 .. OO 6 . 20 7 , 60 3.. 40 9 . 20 1 0 . 00

t s  "  s u r



- 6 6
- 6 4

! :!. r4 4 o
0

0 o
o

-t 0
0

rj
ij Ci

1  3 
.1. 4

— 62 : o 3 •7’ o o o o 0 cL 1  ■'
- 6 0 M i rj 0 {■̂ 0 1 tZ’
— bS
cr /V.J O

I 0
j

o
0

0 ! { ^ 1 \
(j

I 4
ir* si ; o 0 fi • "it o i j t j o o J

— ̂ : o ■“/ 0 o .} (j j } 0
- 5 0 : o «■* o 0 0 C) ’ ) Q i 1 T T
— 48 : o 0 0 0 (j r'j f j 1 i
— 46 : o ) c 0 o o o 0 i ;
- 4 4 ; o n Q 0 (j 0 o ('} 1

t •
- 4 2 ! 0 i~\ 0 o \ j ;j I i 0 o f
- 4 0 : o 0 o 1 j 0 T.i Q o 0 c
“"-J'O : o r”‘. o 0 fJ ij o {"» 0 '.j

6 : o o M (j o o ij ■ ) s;
_T  ̂

r r : o 0 O o 0 o 1 j {j 0 ;
— T  ̂V' ! 0 j rj o o o 0 I j ij i
—« T  ("-J ! 0 o o 0 0 ( ) (j ■:.) 0 ij 0
— ̂  O z  o 1 0 o o :j 0 ,’l 0 (j i ) i j \ y

/— .^O : o 1 ; j o 0 (1 i"\ 0 ij i"\

- 2 4 : o O ; j 0 A o 0 o ; j \j
_ ! 0 o 0 o 0 0 l.j o (j

—2 0 : o o ij 0 0 o 0 0 (j 0
- I B : o ) r> o o o i j ij \ j ij o
“  1 6 ! 0 Cj !';i o 0 o cj ij <j (j 0

SUM Q 14 1 3 1 1 Q 8 ij 2 33 P ‘S O x

HISTOGRAM OF BEAM PATTE RN FACTORS > 0 dB

B= 0 dB TO B = J. u B NUMBER OF ECHOES * C/

B -  1 dB TO B = ^  ..J T t.±. .b NUMBER OF ECHOES 1 L"j
B-  2 dB TO B - NUMBER OF ECHOES — *7

B= 3  dB TO B 4  dB NUMBER GF ECHOES = 4

T O T A L  NUMBER OF RE CORDED E C H f.' E S — 1 6 9

NUMBER OF ECH OES USEE FOR S T A T I S T I C S  =
r*i
O I

/v t 1 1— r~* r- r»
fi v c h h u t  bi-i CK5 C A T T E RING CRO SS S E C T IO N  = - I 9 2 3 E - 0 5 T ,kJI -i dB ...i j  / .. -i. c:

fiACKSCATTE !:c I NG CRO SS S E C T I L'«:'•••! STD DEV = - 1:566 I E - 0 5

AVERAGE TARGE T STR L N o I H IN dB ^ - 6 3 . .  0 6

TARGET STRENG TH S T D f'EV i.N L[ B — 6 0  1

it ECHOES WI TN r*» i— /\ h>
d i :. h n p q ’i TERN r- — ■■ r n n  r~  1 L, 1 l.Ji '.CT/ dB 3 4

NUMBER DF F I S H USE D = O 1 
1.

FULL  ANGLE DF CONE - o  .. OC)
E S TIM A TED VOL UME I N CL-B 1C ME \ LRlp — . 2 ~ j  o E ■■‘" O j

D E N S I T Y  IN F I SH PE R C UBIC METER' ^  , 3 tjOE *- f?
E Q U IV A L E N T  STRATUH LENGTH CC/lOO)  = i . OOOO

R e a cl i n q r 1 I. e Dr \ ES P M 37. 7 . d ?t t  I
A n a l  y.-: :L ng Kun ti: > o 

DATA GROUP REPORT FOK— IMRANS' DUCER 1
FOTAL NUMBER OF PINGS =■• 6604

'A FOR FREQUENCY



S U M M A R Y  OF DATA FROM DEPTH 2 - 0  TO 
MO T A R G E TS  FOUND

SUMMARY OF DATA FROM DEPTH 4 . 0  TO

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

TS -74 -72 *70 -68 -66 -64 -62 -60 -53 -56 -54 -52 -50 -48 -46 -44 -42 -40 -y= -36 -34 -32 -30 -23 -26 -24 -22 -20 -18

# 0 0 0 3 2 0 i ! 0 0 0 0 0 0 0 0 0 ') ') 0 0 0 U 0 0 0 0 u 0

HISTOGRAM OF BEAM PATTERN FA C TORS > O

B= O dB TO B =■• 1 dB NUMBER
B ~  1 dB TO B -• 2 dB NUMBER
B= 2 dB TO B = 3 dB NUMBER
B= 3 dB TO B = 4 dB NUMBER

T O T A L  NUMBER OF RECORDED ECHOES =

^pMUMBER OF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  ■'

B A C K S C A TTE R IN G  CROSS S E C T I O N  STD DEV =

AVERAGE TA R G E T  STRENG TH IN dB =

TARGET STRENGTH S TD  DEV IN dB -

# ECHOES WITH BEAM PATTERN FA C TORS > t

NUMBER OF F I S H  USED =
FU L L  ANGLE OF CONE -=
E S T IM A T E D  VOLUME IN  C U B IC  METERS ~ 
D E N S I T Y  IN  F I S H  PER C U B IC  METER = „■ 
E Q UI V ALE N T  S T  R A T  U M L. E N G T  H ( X / 1 0 O ) =

OF ECHOES =
OF ECHOES =
OF ECHOES =
OF ECHOES =

19

. 37 9 4 E - -0 6  IN  ciB =~ - 6 4 . 2 1  

. 2 9 0 B E - 0 6

- 6 5 - 2 1

3.  10

J d B " 3

/
O „ fj‘.)

553E+04

SUMMARY OF DATA FROM DEPTH 6.. O TO 3 . 0  

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -53 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -13 -16 
S 0 0 4 0 1 7 7 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B -  1 dB NUMBER OF ECHOES = 3
B -  I dB TO B = 2 dB NUMBER OF ECHOES = O
B= 2 dB TO  B -  3 dB NUMBER OF ECHOES = 1

B= 3 dB TO B = 4 dB NUMBER OF ECHOES = O

T O T A L  NUMBER OF RECORDED ECHOES = 27

NUMBER OF ECHOES USED FOR S T A T I S T I C S  -  22

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  = . 4 9 5 6 E - 0 6  IN  dB = - 6 3 . 0 5



! ARGc. T S 1 r\E NG f H S ! u I)Ei v i N d B  •” 3.. 2 O

ECHOES W ITH BEAM P A T T E R N  FACTORS / 0 dB= h

NUMBER OF F I S H  U S E D '  -•= 22
P U L L  ANGLE OP CONE ■- 6 . 0 0
E S T I M A T E D  VOLUME IN C U B I C  METERS = .. 721E-J-04
D E N S I T Y  IN F I B H  PER C U B I C  METER ' -* . 3 05E- -02
E Q UI  V A L E N T  STRATUM L EN G TH  C/./100) = .9 9 4 9

T A R G E T  S T R E N G T H  I N  tit* r:: - 6 3 . 9 3

SUMMARY OF DATA FROM DEPTH 3 , 0  TO 1 0 . 0

TftR6ET STRENGTH DISTRIBUTION FOR STRATUM 4

T3 -74 -72 -70 -68 -66 -64 -62 -60 -53 -56 -54 -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -it
# 0 0 2 0 2  1 1 0  0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0

ISTOGRAM OF BEAM P A T T E R N  FACTORS > O dB

B“  O dB TO B *■" 1 dB NUMfc-LP OF ECHOb.6 — 2
B= 1 dB TO B -  2 dB NUMBER OF ECHOES = O
B-- 2 dB TO 13 = 3 dB NUMBER OF ECHOES = O
B -  3 dB TO B 4 dB NUMBER OF ECHOES = 1

T O T A L  NUMBER OF RECORDED ECHOES -  14

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 6

AVERAGE: B A G K S l :a TTE R  I N 8 CRDS3 SECT ION ■= . 2 79 OE.O6 I N dB ^ - 6 5 . , 5 4

B A C K S C A T T E R IN G  CROSS S E C T I O N  STD DEV ~ . \ 5 7 2 E - 0 6

AVERAGE T A R G E T  S T R E N G TH  IN  dB -  - 6 6 - 3 1

T A R G E T  S TR EN G TH  STD DEV IN dB ^ 3 . 0 3
\

ECHOES W ITH BEAM P A T T E R N  FACTORS ”• O clB= 3

NUMBER OF F I S H  USED == 6
F U L L  ANGLE OF CONE -  6 . 0 0
E S T I M A T E D  VOLUME IN  C U B I C  METERS =' . i.22E h )5
D E N S I T Y  IN  F I S H  PER C U B I C  METER -  , 4 9 1 E - 0 3
E Q U I V A L E N T  STRATUM L E N G TH  ( Z / I C O )  -  .9 9 :

SUMMARY OF DATA FROM DEPTH , O TG 1 0 . 0

DEPTH 1 M TERVALB

FROM
TO

T S

2.. OO 
2.  00

2.  SO 
3.. 6 O

3.  60
4.  40

4 4 0  
S .  2 0

5. 20
6.  OO

6.. OO 
6 .  o O

6.. SO 
/ .. 6 O

7.. 60 8 . 4 0  9.. 20
5.. 40  9 . 2 0  1 0 . 0 0

- 7 4
~y * *■» 

— 7 0
- 6 8

a '
U

(j

O
(j
O
o
o
•I

(.:■

O

o
X

o
{J

o
o
o

i.)

o



o X g X X ' c

o 0 1 o Q 0 3 Cj o o /
- 5 8  : o o Cj 0 0 o o •") o o c
- 5 6  : o 0 o 0 0 0 o 0 o o f
--54 : 0 0 0 0 o o 0 1 . 1 0 o <.

tzr r
u  1 0 f ) 0 o 0 0 o o 0 0 c
-50 I o ij 0 0 0 o Q o o 0 0
- 4 0 o (j 0 0 0 0 0 o 0 0 i j

•4 6  : o o o 0  _ 0 0 0 0 Ci I . J '■ 0

- 4 4  ; 0 0 0 0 0 l " ) 0 o 0 o 0

“ 42 ! 0 0 0 0 0 0 0 o o 0 0

- 4 0  : 0 0 0 0 o 0 0 0 I j 0 0

—38 : o o 0 0 o 0 0 0 0 0 0

- 3 6  : 0 0 o 0 0 0 0 0 o 0 0

- 3 4  : o 0 0 0 0 Cj 0 0 0 0

__ r n  . 0 o o 0 tj 0 0 0 0 o 0

— 30 ! 0 0 o 0 0 0 0 0 0 o 0
- 2 8  ! o 0 0 o 0 o 0 0 0 0 0

- 2 6  ! 0 0 0 r> 0 0 0 o o o 0
- 2 4  : 0 o 0 0 n 0 6 0 o 0 0

♦ 0 0 o o 0 o o CJ 0 0 0
- 2 0  ! 0 0 0 o 0 o 0 0 0 0 0
- I S  ! o 0 o o o 0 o C? 0 o 0
- 1.6 : o 0 o 0 0 0 o 0 0 0 0

(SUM 0 0 iz r
•..J 1 1 n r 17 o 0 6 -.*• t r  -J

HISTOGRAM OF BEAM PATTERN FA C TO R S  > O clB

B"  0 dB TD B =
B~ ;{. dB TO B ~
B~ 2 dB TO B "
B -  3 dB TO B -

J. dB
2 dB
3 dB
4 dB

NUMBER OF ECHOES ~
NUMBER OF ECHOES = 
NUMBER OF ECHOES =
NUMBER OF ECHOES

TOTAL NUMBER OF RECORDED ECHOES =*- 

NUMBER OF ECHOES USED FOR S T A T I S T I C S  ~ 

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  = 

B ACKSCATTERIN G CROSS S E C T I O N  STD  DEV -  

AVERAGE TA R GE T  STRENGTH IN dB ~

A ^ ^ ; T  STRENGTH S T D  DEV IN dB =

- ECHOES WITH BEAM PATTERN FACTORS > O dB=

UMBER OF F I S H  USED =
ULL ANGLE OF CONE
ST IMATED VOLUME IN  C UBIC  METERS ~ 
E N B IT Y  IN F I S H  PER C U B IC  METER 
2U I VALENT STRATUM LENGTH ( X / l O O )  ~

Ji
6 . OO 

. 186E+05 
- 1 S S E - 0 2  

.. 996.'

64

4352E ~ 06 

28 36E-- 06

1C

IN dB “ •-63- 61

- 6 4 , 6 2

20

\

+ i l e  D : \ F S P  
Run #

nt d 4 t

Anal  y z  i ng Kun - TRANSDUCER
DATA GROUP K t r U M  ^  ^

t o t a l  n u m b e r  o f

9  AT A f o r  FREQUENCY .•>0 -

791

r t ~ i A  s\ -



SUMMARY UF DATA FROM DEPTH 4 . 0  TO b . O  
MG TARGETS POUND

SUMMARY OF DATA FROM DEPTH 6 - 0  TO S.. O 

TASSET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -43 -46 -44 -42 *40 -3S -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
8 0 0 0 0 6 7 4 5 0 ‘ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P A T T E R N  FACTORS > O dB

B = O dB TO B = 1 dB NUMBER OF ECHOES = 4
B= 1 dB TO B = 2 dB NUMBER GF ECHOES -  6
B“ 2 clB TO B = 3 dB NUMBER OF ECHOES = 1

3 dB TO B “  4 dB NUMBER OF ECHOES = O

TO TA L  NUMBER OF RECORDED ECHOES = 3 3

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 2 2

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  ~ . 5 2 6 7 E - 0 6  IN  d8 == - -62

B AC KSC A TTERIN G  CROSS S E C T I O N  STD DEV = . 3 1 2 4 E - 0 6

AVERAGE TA R G E T  S TR EN G TH  IN dB ='■= ..6 2

TARGET STRENGTH S TD  DEV IN  dB -  >

II ECHOES WITH BEAM P A T T E R N  FACTORS > O dS= .1.1.

NUMBER OF F I S H  USED -  22
FULL ANGLE OF COME = 6 , .00
B  B T  I ly! A T  E D V O L LJ M E I !M C U B I C  MG T  E R 3 = . 81 2  E i- O 3

p i S I T Y  IN F I S H  PER C U B I C  METER = .. 27 I E - O I
b u I  VALENT STRATUM LENGTH ( X / 100)  == . 9 8 0 3

SUMMARY GF DATA FROM DEPTH EL O TO 10. 0 

TARGET STRENGTH ['1ST?:! BUT ION FOR STRATUM 4
IB -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -1; 
I 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM GF BEAM P A T T E R N  FACTORS > O dB

O d B TO B ~ 1 d B NUMBER OF ECHOES = Q
:i dB TO B i-: 2 cl B NUMBER OF ECHOES ^ 0
2 dB TO B 3 dB NUMBER OF ECHOES - o

B - 3 dB TO B 4 dB NUMBER OF ECHOES = o

TO TA L NUMBER OF RECORDED ECHOE r">
sZj



AVERAGE T A R G E T  STRENGTH TN dB =

TA R G E T  STRENGTH STD DEV IN  dB = 

tt ECHOES W ITH BEAM P ATTERN FACTORS > 0

NUMBER OP F I S H  USED = 1
F U L L  ANGLE OF CONE == 6 . 0 0
E S T I M A T E D  VOLUME IN C U B IC  METERS ^  13&E+04
D E N S I T Y  IN  F I S H  PER C U B I C  METER = . 7 3 5 E - 0 3
E Q U I V A L E N T  STRATUM LENGTH ( X / 100) = . 9 6 7 4

A V E R A G E  B A C K S C A T T E R I N G  CRO SS S E C T I O N  =

B A C K S C A T T E R I N G  CROSS S E C T I O N  S T D  DEV =

>6 3 3 E -0 6  

■’00  OE+O O

I N  dB = - 6 4 . 4 0

.. 0\'>

SUMMARY OF DATA FROM DEPTH 2.  0 T  0 t 0 .  0

DEPTH IN T E R V A L S

FROM
TO

TS

00
80

2 - 80 3 
3 , 60 4

. 60 
40

4 . 40 5 . 
5 „ 20 6.

2 0
0 0

6 „ 00 
.. SO

6 „ 30 
y  n 60

T // -
f”i .'t

d - v  j
q  n r - .

- 7 4 0 o ( j (.3 r j 0 i j 1 j o_~y Q 0 cj ?j 0 ( j I.,-' 0 »*")
- 7 0 0 0 0 0 0 r j U? o (*
~6B n o f j <j i j 0 \ ) r . • i
- 6 6 0 o ( j r j o ..... ■f C )

- 6 4 0 ( j 0 o rr 1 5 6
—62 0 O o 0 0 4 \ \ ( j ? *i
— 6 u 0 o ( j ( j 0 o o

- 5 8 0 Q o 0 Cf 0 ( j o
■- 'o 6 0 r j ( j t j o 0 {J 0
- 5 4 0 o 0 rj o M (')i”“ /“j „ _ """•••• C; i \ o o o 0 o

- 5 0 0 0 o Q 0 0 0 0 Q

- 4 8 0 ( j 0 ' ' j I~ 1 0 \ )

^ - 4 6 0 0 10 0 o ft r j C i
^ F - 4 4 o i i ( j ( j 0 O o o

- 4 2 f"'1 1 1 (j' o 0 0 ft i > l")
- 4 0 Q 0 0 o 0 0 ( 1 r
~3B 0 ( I [ j o ( j i \ ( i i j (J

—36 0 0 o 0 0 ij* 0 0

- 3 4 i ]i r j 0 i j 0 r j (') r"1 I j
- 3 2 ! j >

0 o ( j I j { i { t L 1
— 3  0 ( j 0 0 0 r j t j ft 0 Q

"■ ̂  (.7/ 0 tj I j ( j o ( j ft i j o

- 2 6 o 0 ( j o {j. 0 o r'i i \

- 2 4 i j ( j o i j ( j [j ft 1 j ()

0 f £ ( j •j r j o o i j Q

- 2 0 0 0 ( j ( j r j o 0 0

-t n.L O o f j 0 o 0 <j <j i' ;
- 1 6 0 0 o ( j o ft o 0

SUM 0 ( j ( j o ( j X 5 4 4

HIS TOG R /\ |\ Ml 1 OF H:EAM PATTERN F A C 'ORS > 0 dB

B = 0 dB TO B - 1 dB NUMBER OF f—L I U HOES 4
B= 1 dB TO B =• 2 dB NUMBER OF EC IDES =7; 6
B= 2 dB TO B = 3 dB NUMBER OF FO -iHFS *r 1

o

SUM

f)



NUMBER OF ECHOES USED FOR S T A T I S T I C S  “ 

AVERAGE B A C K S C A T T E R I N S  CROSS S E C T I O N  ~ 

S A C K S C A T T E R IN G  CROSS' S E C T I O N  STD DEV -  

A V E R A b: E 1 A R G!- t S T  R E N G 7 H I N d B 

TA R G E T  STRENGTH S TD  DEV IN dB -

# ECHOES WITH BEAN P ATTE R N  FACTORS .> 0

NUMBER OF F I S H  USED =
FULL. ANGLE OF CONE =■■
E S T I M A T E D  VOLUME IN  C U B I C  METERS 
D E N S I T Y  IN  F I S H  PER C U B I C  METER 
E Q U IV A L E N T  STRATUM LENGTH C/./lOO)

y  ,Fv”; a d i n g f i I e? D : \ b^ff \ D I  3 d zj t  
A n a 1 y z i n g R u n “/

DATA GROUP REPORT FSR-^PfVANSDUCER 
T O T A L  NUMBER OF RIN G S =

d B ”

6.. 00 
2 0 SE+04 
1 10 E - 0 1  

. 984:

. 3 0 7  I E - 0 6

--•63.. 4(3

- 5 1 9 6 E - 0 6  I N  dB -  - 6 2 .  8 4

;L 3 6 SO

DATA FDR FREDUENCV 4 2 0 .

SUMMARY OF DATA FROM DEPTH

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1

TS -74 -72 -70 -68 -66 -64 -62 -60 -53 -56 -54 -52 -50 -43 -46 -44 -42 -40 -33 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

0 0 I 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P A TTE R N  FACTORS O dB

0 dB TO B =-■ I dB
1 dB TO B = 2 dB 

B= 2 dB TO B = 3 dB 
8= 3 dB TO B = 4 dB

NUMBER OF ECHOES ^ 
NUMBER OF ECHOES -  
NUMBER OF ECHOES = 
NUMBER OF ECHOES =

T O T A L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T IO N  -

B A C K S C A T T E R IN G  CROSS S E C T I O N  STD DEV =

AVERAGE TA R G E T  STRENGTH IN  dB =

TA R G E T  STRENGTH S T D  DEV IN  dB =

It- ECHOES WITH BEAM P ATTE R N  FACTORS > O d B -

NUMBER OF F I S H  USED = 8
F U L L  ANGLE OF CONE ~ 6 . 0 0
E S T I M A T E D  VOLUME IN  C U B IC  METERS = .. 24 7E+ 04
D E N S I T Y  IN F I S H  PER C U B I C  METER -  . 3 2 4 E - 0 2
E Q U I V A L E N T  STRATUM L E N G T  H ( V. / 10 O ) = 1 » O O O O

,  0O6 0 E--O6 

301 7 E - 0 6

IN  dB - 6 2 . 1 7

- 6 2 . .  96

3 .  29



SUMMARY GF  D A T A  FROM D E P TH  4 . 0  T O  6 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 '52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -!8 
3 0 0 0 4 0 0 0 0 0 0 0 0 0 - (T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C

HISTOGRAM OF BEAM PATTERN FA C TO R S O ciB

B~ 0 dB
B — 1 dB
B~ 2 dB
B= 3 dB

TO B -----
TO B -
TO B -
TO B =

1 d B
2 dB
3 dB
4 dB

NUMBER OF ECHOES = 
NUMBER OF ECHOES = 
NUMBER OF ECHOES ~ 
NUMBER GF ECHOES =

T O T A L  NUMBER OF RECORDED ECHOES = 

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  -  

A C K S C A TTE R !N G  CROSS S E C T I O N  STD DEV -  

AVERAGE TA R G E T  STRENGTH IN dB =

TARGET STRENGTH STD DEV IN  dB =

# ECHOES W ITH BEAM P ATTE R N  FA C TO R S

NUMBER OF F I S H  USED =
FULL  ANGLE DF COME =■•
E S T IM A T E D  VOLUME IN C U B IC  METERS 
D E N S I T Y  IN F I S H  PER C U B IC  METER 
E QUIV ALEMT STRATUM LENGTH ( X / 1 0 O )

■ O d B -

4
6„ OO 

. 74 1E+ 04 

.. 5 4 0 E - 0 3  
I . OOOO

5 2 7 E - 0 6  

3 6 BE—07

IN  dB - 6 8  - 1. 6

-68  -  20

FROM DEPTH 6 . 0  TO  £3.0
v

TARGET STRENGTH DISTRIBUTE FOF: STRATUS 3

T3 -74 -72 -70 -68 -64 -44 -42 -40 -33 -54 -54 -52 -50 -48 ; 4t -44 -42 -40 -33 -34 -34 -32 - ’0 -28 -26 -H -T> -10 =
S 0 0 3 3 1 7  15 7 8 0 2 0  0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 "o *0

HISTOGRAM OF BEAM PATTERN FA CTORS > O d)

B— O dB TO B 1 dB NUMBER 01
B "  I dB TO B = 2 dB NUMBER Oi
B-" 2 dB TO B = 3 d h NUMBER OI
B= 3 dB i U E’ ~ 4 dB NUMBER 01

T O T A L  NUMBER OF RECORDED ECHOES == 

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T IO N -  = 

B A C K S C A TTE R IN G  CROSS S E C T I O N  S T D  DEV = 

AVERAGE TA R G E T  S TRENG TH IN  dB ■■=

ECHOES = 13
ECHOES = 10
ECHOES = 6
ECHOES = 4

83

CT LT*

„ 51 OS E-D 6  IN dB = -62 . .  92  

. 4 S 9 1 E - 0 6

—64 - J. U



# E C H O E S  W IT H  BEAM P A T T E R N  F A C T O R S  > O d B =

NUMBER OF F I S H  USED =
FULL ANGLE OF CONE =
E 3 T I MATED VGLUME IN- C U B IC  METERS 
D E N S IT Y  IN F I S H  PER C U B I C  METER 
EGUI VALEN T STRATUM LENG TH ( 7. / 1 OO)

6 . OO 
1 5 2 E+0 5 
3 6 3 E - O 2

r~t o  
. ’7  T  *7 7

. SUMMARY OF DATA FROM DEPTH 8 . 0  TO

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4 

TS -74 -72 -70 -68 -66 -64 -42 -60 -58 -56 -54 -52 -50 -48 -46 

3 0 0 3 5 3 8 2 0 0 3 0 0 0 0 0

HISTOGRAM OF BEAM P A TTE R N  FA CTORS > O

•B= 0 dB TO B = 1 dB NUMBER
B= 1 dB TO B "  2 dB NUMBER
B= 2. dB TO B = 3 dB NUMBER
B= 3 dB TO B = 4 dB NUMBER

TO T A L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S

AVERAGE B A C K S C A TTER IN G  CROSS S E C T I O N

B ACKSCATTERIN G  CROSS S E C T I O N  STD DEV

AVERAGE TARGET STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN  dB ~

ECHOES WITH BEAN P A TTE R N  FACTORS >

^^N UM B ER  OF F I S H  USED =
IJ L L_ A N G L E 0 C L) N E 

E S T IM A T E D  VOLUME IN C U B IC  METERS = 
D E N S IT Y  IN F I S H  PER C U B IC  METER 
E Q U IV A L E N T  STRATUM LENGTH ("/„/ .100) ==

I. O . O

44 -42 -40 -33 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

dB

OF ECHOES -  2
OF ECHOES = 4
OF ECHOES ~ B
OF ECHOES = 3

29

. 4 8 62E—O 6 IN d B = - 6 3  - 1 3 

. 6 0 S 4 E - 0 6

- 6 4 . .  95 

3 -  58

O dB= 17

6. OO 
2 5 8 Ei + 05 
1 1 3 E - 0 2

.. 9999

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 1 0 . 0

D EPTH IN TE R V A L S

FROM 2 .  O O 2.  SO 3 .  6 (J /I* I- . 40 5 .  20 6.  OO 6.  30 /.. 60 hi.. 40 9.. 20
TO 2.  BO 3-  60 4.  40 5. 20 6 „ OO 6.  80 7-  60 B .. 40 9.  20 1 0.. OO

TS S

- 7 4  ! 0 0 o 0 0 0 0 O 0 O

- 7 2  1 0 0 o 0 0 0 0 Q 0 0

- 7 0  ! o 1 it 0 (j 1 2 1 0 r-y

—6 B ! 0 0 o 0 4 ± 1 1 3 j.
~66 ! (j 0 o (j 0 —I/ / / r~\

- 6 4  : 0 3 o 0 0 (3 nr D 1 O
/ 1“ 0 1̂ 1 0 Q o 0 rz' -71 O 0

ry 1



- 5 4 : o 0 0 0 o O' (j o 0 (j 0
cr- J - i ; o 0 0 o 0 0 0 o 0 (J Cj

“ 50 : o o 0 (j o o 0 o 0 i"j

— 48 : o Q. {j o o 0 1 1 o 0 o

- 4 6 r O 0 0 0 o 0 0 o o
- 4 4 ! r> 0 0 {j (') o 0 o £_' 0 (";

- 4 2 1 L' o f"l i’l o 0 o •._} ri 0 o
- 4 0 1 0 0 (j o 0 0 (j f") 0 o o
- 3 8 ! 0 0 o o o o 0 o i.J o i
- 3 6 ! 0 0 0 0 0 O 0 o o o

- 3 4 ; o o (j (j 0 0 0 o 0 0 i ■
T  '~V‘ : o 0 o 0 o 0 0 0 i I 0 u

- 3 0 ! 0 0 o o o 0 0 o o o o
- 2 8 : o 0 0 0 0 o o o 0
- 2 6 ! 0 0 0 0 o 0 0 0 ' - l 0 (j

—24 0 0 0 0 ! j 0 0 0 o C) i"}

I 0 o o 0 o 0 0 0 o 0 0

- 2 0 : o 0 0 0 0 o 0 0 ■Q 0 o

- 1 8 ! 0 C? o 0 0 0 0 o 0
- 1 6 : o 0 o 0 ( ) 0 0 o Q

------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------- ------------------------------------- ------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------- ----------------- ------------------------------ ---------------------

SUM (i) 8 0 0 4 27 . *■> 1 8 f-v<■"/ 10 /“/ o

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B = 0 dB TO B — 1 dB NUMBER OF ECHOES - 17
B~ 1 dB TO B - 2 dB NUMBER OF ECHOES = 15
B= dB TO B = 3 dB NUMBER OF ECHOES = 16
B= ”T dB TO B = 4 dB NUMBER OF ECHOES = Q

T O T A L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  = 

B A C K S C A TTE R IN G  CROSS S E C T IO N  STD DEV -  

AVERAGE T A R G E T  STRENGTH IN  dB =

TARGET STRENG TH STD DEV IN  dB -■

ECHOES WITH BEAM PATTERN FACTORS > 0 dE-

NUMBER GF F I S H  USED “
FULL  ANGLE GF CONE =
E S T IM A T E D  VOLUME IN  C U B IC  METERS 
D E N S I T Y  IN  F I S H  PER C U B IC  METER 
EQ U IV  A L. E N T  S T  RAT U M LENGT H < 7. / I O O )

: 'f
R £? a d i i'i g f i 1 &  D : \ E S P \ D I S . d a t  

Anal  y' 21 ny Run & 3 j 
DATA GROUP REPORT FOR..TRANSDUCER 

T O T A L  NUMBER OF PING S =

96 
6.. 0  0 

■92E+05 
:45E~02 

1 . 0000

938

96

. 4 9 6 4 E- 0 6  

. 5 0 7 9 E - 0 6

T h I -J ?*% __
J. Tm Lj d  —

28

2733

DATA FOR FREQUENCY 42 0.

SUMMAR Y OF DATA FROM DEPTH 2 . O T (3 4 . O 
MO TA R G E TS FOUND



W S U M M f i R Y  OF  D A T A  FROM D E P T H  4 . 0  T O  6 . 0

TAR5ET STRENGTH DISTRIBUTION FOR STRATUM 2

TS -74 -72 -70 -63 -66 -64 -62 -60 -58 -53 -54 -52 -50 -43 -46 J i - 42 -40 -3b -36 -:*4 -j? ~i'}
f • 9 0 1 0 i 0 0 0 0 0 0 0 0 0 0 *j 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P A TTE R N FACTORS > O _l TtU '£•

B 0 d B TO B ~ 1 dB NUMBER (j F' ECHOES -  O
B= 1 dB TO B = 2 dB NUMBER OF ECHOES -• O
B~ 2 dB TO B = 3 dB NUMBER OF ECHOES = 0
B= 3 dB TO B = 4 dB NUMBE.R OF ECHOES = 0

T O T A L  NUMBER OF RECORDED ECHOES = 3

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 2

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  -  . 1766£~-06 IN dB = - 6 7 . 5 3

B A C K S C A TTE R IN G  CROSS S E C T I O N  STD DEV = . 1 2 6 9 E -0 6

A v e r a g e  t a r g e t  s t r e n g t h  i n  dB = ~6S.. te

TA RGET  STRENGTH STD DEV IN dB = 3 - 4 4

tt ECHOES WITH BEAM P ATTE R N  FACTORS > 0 dB = O

NUMBER OF F I S H  USED = 2
F U L L  ANGLE OF COME ^ 6 - 0 0
E S T I M A T E D  VOLUME IN  C U B I C  METERS = . 141E+04
D E N S I T Y  IN  F I S H  PER C U B I C  METER = . 1 4 2 E - 0 2
EQ U IV  A L. ENT  ST  R AT(JM' L ENG TH (7. / 100 ) -  . 97 60

SUMMARY GF DATA FROM DEPTH 6 . 0  TO

fflRGET STRENGTH DISTRIBUTION FOR STRATUH 3

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -43 -46 -44 - 42 -40 -38 - 36 -34 -32 -30 ■
9 0 0 0 3 3 3 9 5 i 1 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P A TTE R N FACTORS > O dB

B ~ O d B TO B = 1 dB NUMBER OF ECHOES
B= 1 c!B TO B -  2 dB NUMBER OF ECHOES =: o
B-~ 2 dB TO B "  3 dB NUMBER OF ECHOES = L.

B -  3 dB TO B = 4 dB NUMBER GF t. C H (J L S = i

T O T A L  NUMBER OF RECORDED ECHOES = 36

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 25

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  ~ .. 67 24E- -06 IN  dB = -6 1 . .  7:

B A C K S C A TTER IN G  CROSS S E C T I O N  STD DEV = . 4 6 7 3 E - 0 6

AVERAGE TA R G E T  STRENG TH IN dB = - 6 2 - 6 '

TA R G E T  STRENGTH STD DEV IN dB = 3 . 0 !



NUMBER OF F I S H  USED =
FU L L  ANGLE OF CONE = 6 .  OO
E S T I M A T E D  VOLUME IN  C U B IC  METERS = . 2 S 2 E + 0 4  
D E N S I T Y  IN  F I S H  PER C U B IC  METER ~ . 8 8 S E - 0 2  
E Q U I V A L E N T  STRATUM LENG TH (7./1QO) -- . 9 5 1 7

SUMMARY OF DATA FROM DEPTH 8 - 0  TO 1ij u ■

TARGET STRENGTH DISTRIBUTION FGR STRATUM 4

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 --28 -26 -24 -22

S C O ! 0 2 3 4 4 3 6 5 1! 6 3 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P ATTERN FACTORS > 0 dB

B^ 0  dB TO  B -  1 dB NUMBER OF ECHOES = 6
B= 1 dB T O  B -  2 dB N U ii B E F\ OF ECHOES = '7/
£ == 2 dB TO  B =  3 dB NUMBER OF ECHOES - i 1
1=  3 dB T D  B =  4 dB NUMBER OF ECHOES = 1 0

T O T A L  NUMBER OF RECORDED ECHOES = 

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O H  ~ 

B A C K S C A T T E R IN G  CROSS S E C T IO N  STD DEV -  

AVERAGE T A R G E T  STRENGTH IN dB 

TA RGET  S TR EN G TH  STE1 DEV IN dB ~

# ECHOES W ITH  BEAM PATTERN FACTORS > 0

. 4415E--05  

. 4 2 0 7 E - 0 5

d B “

NUMBER OF F I S H  USED -  
F U L L  ANGLE OF CONE •■=
E S T  1 M A T  E D V 0 U M E I N c: U B I  C M E T  E R S 
| F N S IT Y  IN  F I S H  PER C U B IC  METER 
ci Q U J V >~i I... E N f S T  R A T  Li M L E N (3 T  H ( 71 / I 0 0 )

48 
6 .  OO 

<. 4g6L''HJ4 
. 1 03E--01

9 2 76

0 0

IN  dB

- b 6 . 0 3

SUMMARY OF DATA FROM DEPTH, 2 . 0  TO 1 0 . 0

DEPTH IN TE R V A L S

FROM 2 . O O 2.  SO 3. 60 4. 40 cr .-j - 2 0 6 . 0 0 6 . 80 7 .  60 8  - 40 9 . 2 0
TD 2. BO 3 .  60 4. 40 u . 2 0 6  - 0 0 6 . r~k*-•. OiJ 7.. 60 8 . 40 9 . 2 0 1 0 . 0 0

T S SL

74 1\ Q 0 fj 0 o 0 o (1? 0 0 c
72 I4 O A o 0 A 0 0 0 i ) 0 (

70 »1 0 (j 0 1 0 0 o o 0 1 z

6 b 1 * *1 ( ) o (j 0 T 0 o A o
6 6 !J A M o o ■j {_} i 1 /
64 11 A 0 A 0 o “T Cj 0 0 i

62 1! 0 o A o A Q C) o 4 0 XZ
60 14 o 0 0 o (j s o 0 4 0

r*\UD 11 A 0 o 0 0 1 o A T (j 4
> r* r; L.



HISTOGRAM OF BEAM P ATTERN FACTORS > O dB

0 dB TO B •= 1 dB NUMBER OF ECHOES = ?
1 dB TO B = 2 dB NUMBER OF ECHOES - 15

B W dB TO B = 3 dB NUMBER OF ECHOES = 17
B- dB TO B =■■ 4 dB NUMBER OF ECHOES = 1 1

T O T A L  NUMBER OF RECORDED ECHOES -  179

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 75

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T I O N  = . 3 0 5 4 E - 0 5

BACKSCATTERIN G CROSS S E C T I O N  S T D  DEV = . 3828E--0I5

AVERAGE TA R G E T  ST RENBTH IN  dB =

'ARGET STRENGTH STD DEV IN dB =

■ ECHOES WITH BEAM P ATTERN FA CTORS > 0 dB= 5 2

UMBER OF F I S H  USED = ' 75
U!^_ ANGLE- OF CONE = 6 .  OO
S ' ^ » T E D  VOLUME IN  C U B IC  METERS -  . 7 2 0 E + 0 4
E nW t V IN F I S H  PER C U B IC  METER == - 1.04E-01
QUI VALEN T STRATUM LENGT H C X / 100) = . 9 6 3 8

hi , bilo, bill

$ y % * % % % % % % % % % %  T  S V e r s i  o n 2 .  0 0 «  * * * * * * * *  * % % % * 
D u. a 1 B <5 a < n D a t a  Red a c. t . a  n P r  o q rani 

F o r  ESP 281 V I .  Ox & V2., 0;; d a t a  - f i l e s  
5S #  *  % X1 * * 3  * * * * * * * * * * * * * * * * * *  % * *  * *  *  % *  *  % % *  % *  * *  *  *  *  * *

c > C o p y r  j qh t  B 1c>Sonics , I n c .  1 Apr  i 1 5 1991 
o r  B i dBdn 1 c: s Sc 1 en t :i. -f i c Hy d r  o ac. aus t  :i. c App I i c. a. t  i an s 
e r  i a.l Number 5 2 0 5 -  V2.. 0 0 9 1  0 0 O



i *trrr-./\r.irr - r  rZ'iZ:c r ' r  c : - t d c m r . ‘: T u  T M  ; - m
F I L E  NUMBER J. -

F I L E  NUMBER 2 ~

F I L E  NUMBER 3 =

D ; \ e s p \ d  i . d a t

d : \05p \ d :i. 10 . d a t  

d s \ e s p \ d i 1 „ d a t

DATA GROUP REPORT FOR TRANSDUCER 
T O T A L  NUMBER GF P IN G S  ==

DATA FDR FREQUENCY 4 2 0 .

SUMMARY GF DATA FROM DEPTH 
NO T A R G E TS  FOUND

4,  O

SUMMARY DF DATA FROM DEPTH 4 . 0  TO A .. O

TARGET STRENGTH DISTRIBUTION FDR STRATUM 2

TS -74 -72 -70 -68 -66 -64 -62 -60 -53 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -H -34 -j, ... „  ,

n u y o 0 U 2 u 1 U 0 0 0 0 0 0 0 0 0 0 0 . 0 0 ‘ 0 “0 ‘ u ft

HISTOGRAM GF BEAM P A T T E R N  FACTORS > O dB

B== 0 dB TO B ™
I uB TO B

B :- 2 dB TO B -•
3l” 3 dB TO B

1 dB
2 dB
3 dB
4 dB

NUMBER OF ECHOES ~ 
NUMBER GF' E C H O P •,
NUMBER OF ECHOES -
NUMBER OF ECHGE S —

T i T A L  NUMBER OF RECORDED ECHOES =

NUMBER GF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE: BAP:KSC A T T E R I N G  CR(JSS S E C T I O N  ~ 

B A C K S C A T T E R IN G  CROSS S E C T I O N  STD DEV 

AVERAGE TA R G E T  STRENGTH IN dB ~

TA RGET  STRENGTH S TD  DEV IN dB =

# ECHOES WITH BEAM P A TTE R N  FACTORS > O c!B==

NUMBER GF P I S H  USED 3
FU L L  ANGLE OF COME = 6 . 0 0
E S T I M A T E D  VOLUME IN  C U B I C  METERS = . 387E+ 03 
D E N S I T Y  IN F I S H  PER C U B I C  METER = 7 7 5 E - 0 2
EUUI  V A L E N T  STEATUM LENG TH ( X / 1 OO) = .9 9 7

j 4 / I:

.. 2 6 8 3 P - 06

--62.. 56

..6.2 .. B /

1 - 95

SUMMARY OF DATA FROM DEPTH A . O T  n Q i~\



'-TO-=60~c6‘6~-6-r-62v-60 -5B -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -12 -30 -28 -26 -24 -22 -20 -jS -U
# 0 0 0 0 0 0 i 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1  0 *0

H I  ST □GRAM OF :BE AM F’mT T ERN F A C 1URS 0 dB

B~ 0 dB TO B j. dB NUMBER OF ECHOES :=
B= 1 dB TO B dB NUMBER OF ECHOES O
B~ 2 d B TO B -  3 d fo' NUMBER OF ECHOES
B~

T O T A

3 dB TO 

iL NUMBER

B

OF

4

RE. L-ORD

d B

:£■ D E:c h g e

NUMBER

S

OF ECHOES «">

NUMBER OF ECHOES USED F 0 R til —
i —I 1 S 1 I c  s “̂1

AVERAGE Bf'i C K S CAT TERIMG; crc :)SS S E C T I O N 13 .. 1 4 4 5 E - 0 5

B A C K S C A T T E R IN G  CROSS S E C T I O N  STD DEV = 

AVERAGE TA R G E T  STRENG TH IN dB =

TARGET S TR EN G TH  S TD  DEV IN  dB =

ECHOES W ITH BEAN P A TTE R N  FACTORS > 0 dB~

NUMBER OF F I S H  USED =
F U L L  ANGLE OF CONE =
E S T I M A T E D  VOLUME IN  C U B I C  METERS
D E N S I T Y  IN  F I S H  PER C U B IC  METER
E Q U I V A L E N T  STRATUM LENGTH (7./ IO O )

6 - OO 
7 9 0 E +03 
2 5 3 E - 0 2

. 9944

9 6 5 7 E -

n

IN dB " Zjrj .. £1*'

SUMMARY OF DATA FROM DEPTH 
NO TA R G E TS  FOUND

8 , 0  TO 1 0 . O

SUMMARY OF DATA FROM D E P T H '  t O . O  TO 1 5 . 0  
JMO TA RGE TS FOUND

SUMMARY DF DATA FROM DEPTH 
NO TA R G E TS FOUND

20 - 0

SUMMARY OF DATA FROM DEPTH

FROM
TO

2.  00 
T  Of")

3 SO 
5 .  60

>.J .. 0 ‘J
7 .  40

TS

L'-O TO 2 0 . 0

DEPTH IN T E R V A L S

7 . 4 0  9 . 2 0  1 1 . 0 0  12.. SO 1 4 .6 0  1 6 . 4 0  I S .  20
9 . 2 0  11. 00 1 2 . 8 0  14 60 16. 40 1 8.. 20 20  . 00

-•74 0 o o o 0 0 0 (j o 0 o
- 7 2  ! o (j 0 (j 0 o C\ 0 0 0 0
- 7 0  ! 0 0 0 0 o 0 0 0 0 (I) 0
- 6 8  ! o 0 o o 0 0 o 0 0 0 o
- 6 6  : 0 o 0 0 o 0 0 o 0 0 0
- 6 4  ! 0 0 0 o . 0 -  A -  ("y r> o



- s a

- 5 6
- 5 4

rzr •->

- 5 0
- 4 8
- 4 6
- 4 4
- 4 2
- 4 0
- 3 8
'•-36
- 3 4

-”30
- 2 8
- 2 6
- 2 4
_

- 2 0
- 1 8
- 1 6

{.)
0
0
o
o
o
o
o
o
o
o
0
o
o
o
o
(j
o
o
o
0
0

O

a
o
o
{j
o
o
o
0
{j
o
o
(j
0
0
0
0
0
(j
0
0
(j

(j
1
o
o
o
o
o
0
o
0
o
o
o
o
(I)
(j
o
o
0

o
o
(j

u
o
o
o
o
o
o
(I?
o

o
o
o
Q

o
o
o
o
o
o

o
Q
0

(.)

o
o
Q
o
(j
o
o
o
o
o
o
0
o
0
0
0
o
(I)
0
Q
Q

o

Q
0
Q
o
o
o
o
o
o
o
o
o
o

0
o
<

o

o
o
o
O
ij
o
(j
:j
c
{j
ij
0
o 
! j
o 
f j
o
o
o
fj
(j

(j

(j 
o 
f j  
fj 
(j 
o 
tj 
o
r
c

c
c
c
c

c
c

c
c

•
SUN ij 3 1 1 ij (j 0 rj

HI STOGRAM OF BEAM P A TTE R N FA C TORS > 0 d B

B~ 0 dB TO B = 1 dB NUMBER OF ECHOES = i
B” I dB TO B = 2 dB NUMBER OF ECHOES ^ 1
B= 2 dB TO B = 3 dB NUMBER OF ECHOES 0B " 3 dB TO B‘ = 4 dB NUMBER OF ECHOES -■= 0

o

o
0 

0 
0
1 j
o
o
fj
o
0
o
(j
0
o
ij
0
o
0
ij
0
ij

u

T O T A L  NUMBER OF RECORDED ECHOES ~

NUMBER DF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  = 

B A C K S C A T T E R IN G  CROSS S E C T I O N  STD DEV =

AVERAGE TA R G E T  STRENG TH IN  v d&  =

RGET S TR EN G TH  S T D  DEV IN dB =

# ECHOES W ITH BEAN P ATTE R N  FA C TORS > 0 d B -

9

. 9 1 0 9 E -0 6  

.. 7 1 2 I E - 0 6
IN  dB -  -60..  ;!-i

- 6 1 „  TO 
T - O  C

NUMBER OF F I S H  USED = 
F U L L  ANGLE OF CONE = 6 - OC
E S T IM A T E D  VOLUME IN  C U B I C  METERS = . 3 9 4 E + 0 4
D E N S I T Y  IN  F I S H  PER C U B IC  METER 
EQIJIVAL E N T  STRA TUM L.ENG TH (7. / 10O )

R e a d ! n g  f  x I e-  D s  X e s p  

An a 1 y 2; i. n q F; u n #
DATA GROUP REPORT F _

T O T A L  NUMBER OF P IN G S  ~

.. J .27E-C
f82

■ L

DATA FOR FREQUENCY 42 0.

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 4 . 0



HISTOGRAM OF BtAf'i P A TTE R N  FACTORS ./■ dB

B — 0 dB TO B = 1 dB NUMBER OF ECHOES ^ 1
B= 1 dB TC B = si dB NUMBER OF ECHOES ~ 1B f-t dB TO B ~ ”*T dB NUMBER OF ECHOES -
G~ dB TO B = 4 dB N S. !M.yL OF ECHOES -- 0

T O T A L  NUMBER DF RECORDED ECHOES = :L O

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 4

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T I O N  =■■ . 4 8 C 4 E - C 6  IN  dB = - - 6 3 . 1 8

B A C K S C A T T E R IN G  CROSS S E C T I O N  STD DEV -  1.9 2 I E - 0 6

AVERAGE TA R G E T  STRENGTH IN  dB = - 6 3 . 4 2

TA R G E T  STRENGTH STD DEV IN  dB ^ 1 . 6 1

ECHOES WITH BEAM P ATTE R N  FACTORS > 0 dB= 4

"NUMBER OF F I S H  USED ~ 4
F U L L  ANGLE DF CONE = 6 . 0 0
E S T I M A T E D  VOLUME IN C U B IC  METERS == , 73 SE+03
D E N S I T Y  IN  F I S H  PER C U B IC  METER = . 5 4 2 E - 0 2
E Q U I V A L E N T  STRATUM LENG TH (7./100)  = 1 . 0 0 0 0

SUMMARY OF DATA FROM DEPTH 4 . 0  TO 6 - 0  
MO T A R G E T S  FOUND

SUMMARY OF DATA FROM DEPTH 6 . 0  TO 8 . 0

mRGET STRENGTH DISTRIBUTION FCR STRATUS’! 3

TS -74 -72 -70 -68 -66 -64 -62 -60 -53 -56 -54 -52 -50 -46 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 ~2£ -24 -22 -20 -18 -16 

f 0 0 0 0 0 2 ! ! 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P A T T E R N  FA CTORS > O dB

B= 0 dB TO B 1 dB NUMBER OF ECHOES = i
B= 1 dB TO B ~ 2 dB NUMBER OF ECHOES = 0
B -  2 dB TO 9 “  3 dB NUMBER OF ECHOES ~ 0
B= 3 dB TO B ~ 4 dB NUMBER OF ECHOES = i

T O T A L  NUMBER OF RECORDED ECHOES = 6

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 5

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  ^ .. 7 9 3 6 E - 0 6  IN  dB = -6 1 . .  00

B A C K S C A T T E R IN G  CROSS S E C T I O N  STD DEV = - 5 H O E - O A

AVERAGE TA R G E T  STR EN G TH  IN  dB = -61. . 7 7



# ECHOES W ITH BEAM P A TTE R N  FAC TO KB > 0 dB--

NUMBER OF F I S H  USED ~ 5
FU L L  ANGLE DF CONE -  - 6 . 0 0
E S T I M A T E D  VOLUME IN  C U B IC  METERS ~ . 4 5 4 E + 0 4
D E hi S T T  Y I N F‘ I S! 1 P E R C U B I  (J METE R - 1 1 0 E -  O 2
E Q U I V A L E N T  STRATUM LENGTH (7./100)  1 . 0 0 0 0

SUMMARY OF DATA FROM DEPTH h - 0 TU 1 0 , 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -64 -64 -62 ■-40 -58 -56 -54 -52 -50 -43 -46 -44 - 42 -40 -38 -34 -34 -32 -30 ■-28 -24 -24 -22 -20 -18 -16
* 0 0 0 0 0 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTER N FACTORS > 0 dB

TO B 1 dB NUMBER OF ECHOES = 0
B= 1 dB TO B ~ 2 dB NUMBER OF ECHOES = o

B 2 dB TO B - 3 dB NUMBER OF ECHOES = “j

B-" 3 dB TO & == 4 dB NUMBER OF ECHOES -■ T

T O T A L  NUMBER OF RECORDED ECHOES ==

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE B ACKSCATTERIN G  CROSS S E C T IO N  

B A C K S C A TTE R IN G  CROSS S E C T I O N  S T D  DEV = 

AVERAGE TA R G E T  STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN  dB =

# ECHOES WITH BEAM P ATTE R N  FACTORS > 0 d B ~
\

^ P m b e r  o f  f i s h  u s e d
FULL ANGLE OF CONE =
E S T I M A T E D  VOLUME IN  C U B I C  M ETER S 
D E N S I T Y  I N  F I S H  PER C U B I C  METER 
i::i Q U I V A L E N ! b 1 K A ] IJ M !.... E N G T  Fi ( 7„ / I 0 0 ) r-

i 1 
6 O 0 

7 7 OE-r 0 4
1 4 3 E ..02

- 00 00

15 

1 1

- 5 7 7 5 E - 0 6  

.. I u 3 5 E -- o 6

IN  c ! B . "

SUMMARY OF DATA FROM DEPTH 1 0 . 0  TO 1 5 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 5
TS -74 -72 -70 -46 -64 -64 -42 -40 -56 -54 -54 -52 -50 -43 -44 -44 -42 -40 -38 -36 -34 -32 -30 -23 -24 -24 -22 -20 -13 -14
S 0 0 0 0 0 0 0 3 2 1 4 9 14 20 20 21 32 36 13 15 11 11 3 4 0 0 0 0 0 0

HISTOGRAM OF BEAM P ATTE R N  FACTORS 0 dB

B-“ 0 dB 
B = 1 dB 
B*~- 2 d B

TO B -  
TO B =: 
TO B ==

1 dB
2 dB
3 dB

NUMBER OF ECHOES ~ 27
NUMBER OF ECHOES == 34
NUMBER OF ECHOES ~ 48



A V E R A C-) E B s—i C K B C ?-'i 1 !' E R I N  G C R G S S 3 E C T I  Ll N ~ . 1 5 3 9 E - 0 3 I N  dB = - - 3 S .. 1.3

B A C K S C A T T E R IN G  CROSS S E C T I O N  STD DEV = . 2 6 6 5 E - 0 3

AVERAGE T A R G E T  STRENGTH IM dB =

TARGET S T R E N G TH  STD DEV IN  dB -  - -

# ECHOES W IT H  BEAN P A TTE R N  FA CTORS > 0 d B -  ISB

NUMBER OF F I S H  USED = 21?
FU L L  ANGLE OF CONE ~ 6.. OO
E S T IM A T E D  VOLUME IN C U B IC  METERS = . 3 1 0 E + 0 5  
D E N S I T Y  I N  F I S H  PER C U B IC  METER = .. 7 0 6 E - 0 2  
E Q U I V A L E N T  STRATUM LENGTH ( X / l O O )  = 1 . 0 0 0 0

SUMMARY OF D ATA  FROM DEPTH 1 5 . 0  TD 2 0 , 0

■I STRENGTH DISTRIBUTION FOR STRATUM 6 
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -30 -36 -34 -32 *30 -28 -26 -24 -22 -20 -li
t 0 0 0 0 0 0 0 0 0 0 4 7 ! 20 20 IB 33 37 20 14 7 2 2 0 0 0 0 0 i

HISTOGRAM OF BEAM P A TTE R N  FACTORS O dB

B= O dB TO B “  1 dB
B~ 1 dB TG B “  2 dB
B-“ 2 dB TO B = 3 dB
B~ 3 dB TO  B ~ 4 dB

NUMBER OF ECHOES = 
NUMBER OF ECHOES -  
NUMBER OF ECHOES -  
NUMBER OF ECHOES =

40
46

TO T A L  NUMBER OF RECORDED ECHOES ~ 443

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 185

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  = . 1 0 6 3 E - 0 3

C K S C A T T E R I N G  CROSS B E C T  ION STD DEV “  .. 1 3 6 OE- O3

AVERAGE TARGET STRENGTH IN dB -•

TARGET S T R E N G TH  STD DEV IN dB =

tt ECHOES W ITH  BEAM P ATTE R N  FACTORS > O 14S

NUMBER OF F I S H  USED = 135
FU L L  ANGLE GF CONE = 6.. OO
E S T I M A T E D  VOLUME IN  C U B IC  METERS -  . 3 1 2 E + 0 5
D E N S I T Y  IN  F I S H  PER C U B IC  METER ~ 5 9 3 E - 0 2
E Q U I V A L E N T  STRATUM LENGTH C ' / l O O )  = . 5 8 2 5

IN  dB

SUMMARY* GF DATA FROM DEPTH 2.. O TO 20.. O

DEPTH IN T E R V A L S

- 4 2 . 4 2  

6 . 4 4

-16
0

'i *'“/

- 4 2 . .  1 3 

4 .. 7 7

FROM 2 OO 3.. SO 5.  60 7  . 40 9.  20  1 1 - OO 12 . 8 0  14 .. 60  1 6 „ 40 1 ci.. 2 0  
TH-  - prv c- A n .  7 .. AO. 9 .. 7 0 4-1 .. OO 1. 2 .-SO -1 4-. 6 0 -  16.- 40  1 3 . 2 0  2 0 - 0 0



FJCHOES WI TH BEAM i::> t -! s-i i TERN FACTORS ! 0  dB~ 2
_-4 0 o 0  0 (j ij 0 • j 0 i j ij
— 7  2 0 0 ij o ?j ij 0 0 o ij ij
— 71 j ij 0 0  0 ij 0 0 ij o ij ij
- 6 8 o o 0  0 0 0 ij o ij o o
-  6  6 o 0  0 o ij ij I j (j r \ 1

- 6  4 0 1 2 0 0 ij o 0 ~7

— '7-’ 1 0 0  6  . 7 ij <j ij 0 ij o

- 6 0 0 Cj 1 0 ! j T (j o tj 0 4
o 0 0  1 ij i 1 •;j 0 o z

- 5 6 0 o 0  0 ij l ij ij 0 0
- 5 4 0 o 0  ij o 4 tj i •?; o s
_C7* ‘r“•-J o 0 0  0 ij J. ,-J 4 6 0 16
- 5 0 o o O 0 ?j 1 4 1 o 1 trj
—48 0 0 0  0 ij “Tt J. 1 2 0 6 • j 40
- 4 6 0 o ij 0 ij o 15 15 1  0 ij 3 0
- 4 4 o 0 0  0 ij -j. 14 7 15 39
- 4 2 0 0 0  0 ij “f( 19 .ill 15 f L'J-

- 4 0 0 0 0  ij (j i I S T "7 17 ij / o

—3t> (j ( j 0  ij 0 M a 19 4
—36 0 ( j 0  0 ij .1. 1 2 9 "T 4 29
- 3 4 (j o ij ij 0 tj 9 8 1 ij I S
_ o o ij 0 0 1 7 nr-

,-f •j 0 1 3
- 3 0 ij 0 ij ij ij cj o td ij ij
- 2 8 (j 0 ij 0 ij 0 "T I , 0 (j 4
- 2 6 o o 0  (j (j 0 (j o tj i j (j
- -24 o 0 fj 0 (j o 0 0 ;j o ij
_ .~v (j o 0  ij ij o ij o 0 Q ij
- 2 0 (j o 0  tj 0 {j A o 0 ( j 0
- 1  8 0 Ci 0  ij ij o o Cj fj Q o
- 1 6 o ij 0  0 ij fj o .0 ! j (j ij

SUM 4 ij 2 9 cr r-, 129 163 81 8 424

HISTQbRAM OF- BEAM P A T T E R N  FACTORS > 0 dB

V 70  9 1 dB NUMBER OF ECHOES =
p i  i  d p "  2  dB NUMBER o f  ECHOES = 7

itJ B " nu mber o f  e c h o e s  =
* 111 d 70 B ::: ^ cJB NUMBER OF ECHOES -  oq 

^ p F A L  NUMBER OF RECORDED ECHOES -- JO'M

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 424

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T I O N '  = . 1 2 5 9 E -0 3  IN r!B -  ....no

B A C K S C A TTER IN G  CROSS S E C T I O N  STD DEV = . .2 1 4 4 F -0 3  

AVERAGE TARGET STRENGTH IN dB -- 

TA RGET  STRENGTH STD DEV IN  dB -

# ECHOES WITH BEAM P A T T E R N  FACTORS > O dB=  ̂ 317

NUMBER OF F I S H  USED == 424-
F U L L  ANGLE OF CONE ~ 6 . 0 0
E S T I M A T E D  VOLUME IN C U B I C  METERS = . 6 3 4 E + 0 5
D E N S I T Y  IN  F I S H  PER C U B I C  METER = . 6 6 9 E - 0 2  
Eil! (JI VALE NT STR A T U M L. E NGTH ( 7. / 1 0 0 ) =  . 8 6  8 2

R c a d i  ng f i Ie d : \ e s p \fat 
A n a l y z i n g  Run ft- / 1 

DATA GR0 UP REP0 RT F L\F^J*?A NSDIJ CER 
T O T A L  NUMBER OF P IN G S  = 7S14

- 4 3 . 2 4  

7.. 05

I to



SUMMARY OF D A T A  FROM D E P T H  2 - 0  T O  4 . 0

TARGEI STREKSTH DISTRIBUTION FOR STSfiTUH !

TS -74 *72 -70 -68 -66 -64 -62 -60 -53 -56 -54 -52 -50 -43 ‘ 46 -44 -42 -40 -3S -36 -34 -32 -30 -28 -26 -24 -22 -20 -13 -16
v 0 2 3 2 0 0 0 0 0

HISTOGRAM OF BEAM P ATTE R N  FA C TORS >•(> dB

B ~  0 dB TO  B = X dB
B -  1 dB TO  B = 2 dB
B-~ 2 dB TO  B  3 dB
B" 3 dB TO  B -  4 dB

NUMBER DF ECHOES ~ 
NUMBER OF ECHOES ~- 
NUMBER OF ECHOES = 
NUMBER OF ECHOES =

4
8

T O T A L  NUMBER OF RECORDED ECHOES = 5.1

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 34

“ AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  = . 3 0 8 7 E - 0 5

B A C K S C A TTE R IN G  CROSS S E C T I O N  STD  DEV = . 3 6 5 7 E - 0 5  

AVERAGE T A R G E T  STRENGTH I N  dB =

TARGET S TR EN G TH  STD  DEV I N  dB =

# ECHOES W IT H  BEAM P A TTE R N  FACTORS > O dB= I S

NUMBER OF F I S H  USED = 34
FUL L  ANGLE OF CONE ~ 6 . OO
E S T IM A T E D  VOLUME IN C U B IC  METERS = -1 4 2 E + 0 4
D E N S I T Y  IN  F I S H  PER C U B IC  METER = . 2 4 0 E - 0 1
EQUI VALENT STRATUM LENGTH (7./1 O O ) ~ 1 . OOOO

IN  dB = - 5 5 . 1 1

- 5 7 - 0 3  

3 .  92

IMMARY OF DATA FROM DEPTH 4 . 0  TO

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74 -72 -70 -68 -66 -64 -62 ■-60 -58 -56 -54 -52 -50 -43 -46 -44 - 42 -40 -38 -36 -34 -32 ?0 -23 -26 -24 -22 -20 -;e -16
* 0 0 0 0 0 1 0 0 2 4 1 3  0 0 0 0 O O O O 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF B;EAM F1A TTERN FACTORS > O dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES =
B— ! dB TO B = 2 dB NUMBER OF ECHOES =
B = 2 d B TO B = 3 d B NUMBER OF ECHOES = D
£{-■ 3 dB TO B = 4 dB NUMBER OF ECHOES = 0

T O T A L  NUMBER OF RECORDED ECHOES -  

NUMBER OF ECHOES USED FOR S T A T I S T I C S  «  

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T I O N  =

14 

11

•2S2E-0!: IN  dB - 5 4 . 8 4



1 ARGE t S F R N G  ! H S !~D DEv1 I N  ciB

#• EC Hues WITH BEAM P A TTE R N  FACTORS > 0 dB~

NUMBER GF F I S H  USED 11
FULL ANGLE GF CONE '  6 , 0 0
E S T IM A T E D  VOLUME IN C U B I C  METERS „ 4 2 5 E + C 4
D E N S I T Y  IN  F I S H  PEP C U B I C  METER --= .. 2 5 9 E - 0 2
E Q U IV A L E N T  STRATUM LENG TH O' /  100)  ' 1 . 0 0 0 0

SUMMARY GF DATA FROM DEPTH 6.. O TO 8 - 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 ■-60 -58 -56 -54 -52 -50 -48 -46 -44 -■42 -40 -38 - 36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
8 0 0 0 0 0 2 1 9 S 17 10 14 6 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1
3TOSRAM OF BEAM P A TTE R N FACTORS > 0 dB

H "  0 dB TO B - 1 dB NUMBER OF ECHOES r; .12
B = 1 dB TO B - 2 dB NUMBER OF ECHOES 21
B~ 2 dB TO B 3 dB NUMBER OF ECHOES V
B~ 3 ciB TO B = 4 dB NUMBER GF ECHOES 4

T O T A L  NUMBER OF RECORDED ECHOES = 91

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 73

AVERAGE BACKSCA TTERIN G  CROSS S E C T I O N  ~ 5 1 2 2 E - 0 5  IN  dB = -52..  91

B A C K S C A TTER IN G  CROSS S E C T I O N  STD DEV =

AVERAGE TARGET STRENGTH IN  dB =

1 ARGE ! S 1 RENO ’! H S CO DEV I N  dB ::r-! 

ft E C HO ES W I T H  BEAM P A T T E R N  F A t 'T O R B  > O d B =

5 1 1 4 E - 0 5

- 5 4 .  7:

*T r,

K,(̂ ^ E R  OF r IShi USED :;- 73
FU L L  ANGLE OF CONE ~ 6 . 0 0
E S T IM A T E D  VOLUME IN C U B IC  METERS = „ B 7 0 E + 0 4  
D E N S I T Y  IN  F I S H  PER C U B I C  METER =* „ 8 3 9 E -D 2  
E Q U IV A L E N T  STRATUM LENGTH O/./lOO) -  1 „0 0 0 0

SUMMARY OF DATA FROM DEPTH 3 . 0  TO 1 0 . 0

TARGET STRENGTH DISTRIBUTION FDR STRATUM 4
TS -74 -72 -70 -68 -65 -64 ~62 -60 -59 -56 -54 -52 -50 -43 -46 -44 -42 -40 -33 -36 -34 -32 -30 -23 -26 -24 -22 -20 -18 -16 
« 0 0 0 0 0 2 2 4 9 6 7 13 30 43 36 23 29 24 14 2 b 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P A TTE R N  FACTORS > 0 dB

B = 0 dB TO B = 1 ciB NUMBER OF ECHOES •- '48
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 50
B~ 2 dB TO B = ,-ir mi imrcd  r-.r- r-r- ...



NUMBER OF F I S H  USED = 255
r IJLL A N G L t  UF CONE 6 . 0 0
E S'T IM ATED V0 LUHE X N C U B IC  METERS = . 14 8 E +05
D E N S I T Y  IN  F I S H  PER C U B I C  METER ~ . 1 7 3 E -0 1  
EQUIVAL.E N T  3 T  R A T U M L ENG TH  ( 7. / 10 0 > = 1 .. 0 0 O 0

^JMMARY 0 F DATA  FROM DEPTH 1 0 - 0 TO 15. O 

TARSET STRENGTH DISTRIBUTION FCR STRATUS 5
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -44 -44 -42 -40 -30 -36 -34 -32 -30 -28 -26 -24 -22 -20 -13 -16
# 0 0 0 0 0 0 0 5 ? 7 ’ 5 19 33 64 122 123 131 147 134 131 63 32 25 2 1 0 v 0 0 0

HISTOGRAM OF BEAM P A TTE R N  FACTORS > 0 dB

B:- O dB TO  B “  3. dB NUMBER OF ECHOES = 1.22
1 dB TD  B -■ 2 dB NUMBER OF ECHOES -  177
2 dB TO B = 3 dB NUMBER DF ECHOES = 267
3 dB TO B -  4 dB ‘ NUMBER OF ECHOES ~ 318

T O T A L  NUMBER OP RECORDED ECHOES =•■= 1596

NUMBER OF ECHOES USED FOR S T A T I S T I C S  -  1053

'ERASE B A C K S C A T T E R IN G  CROSS S E C T I O N  = . 1 5 2 5 E - 0 3  IN  dB --- -38 . .  17

B A C K S C A T T E R IN G  CROSS S E C T I O N  S T D  DEV = . 2 0 6 S E - 0 3

AVERAGE T A R G E T  STRENGTH IN  dB = - - 4 1 . 2 3

TARGET S TR EN G TH  STD DEV IN  dB -  5 . 5 7

■ft ECHOES W ITH BEAM P A TTE R N  FACTORS > O dB= 884

NUMBER OF F I S H  USED = 1053
PULL ANGLE OF CONE = 6 . 0 0
E S T I M A T E D  VOLUME IN  C U B IC  METERS = . 5 3 8 E + 0 5
D E N S I T Y  IN  F I S H  PER C U B IC  METER = . 1 7 9 E -0 1
E Q U I V A L E N T  STRATUM LENGTH (7 ./ J 0 0 )  = . 9 9 1 2

SUMMARY OF D ATA  FROM DEPTH 15.. 0 TO 2 0 . 0  
NO T A R G E TS  FOUND



SUMMARY OF D A TA  FROM DEPTH 2 .  O

DEPTH I  NTERVAi

FROM
TD

2 .  OO
3 .  SO

3 .  SO  
5 n 60

5 -  60 
7 .  40

7 . 4 0  9 . 2 0  
9 , 2 0  11 - 00

1 I . 00 i ^ . 80 J. 4 . 60 1 6 4 0  1 3 . 20  
1 2 - SO 1 4 .6 0  1 6 .4 0  1.8.20 2 0 . 0 0

TS SU

- 7 4 0 0 o o 0 0 0 ( j 0 o 0

- 7 2 o ( j o 0 n 0 o 0 0 o 0

- 7 0 0 ( j ( j ( j 0 0 0 ! j 0 \ 0

~ 6  cr] 0 o o 0 o o 0 ( j ( j 0 G
- 6 6 o { j 0 o 0 o o 0 o 0 0

- 6 4 *u. 1 4 0 0 o 0 o o 7
- 6 2 *— ( j 1 0 o o 0 ( j o

*zr

- • 6 0 7 8 4 4 0 ( j ( j o
j::-

- 5 3 8 (I) 1 0 5 6 6 i 0 t j o 3  o
- 5 6 6 1 9 7 4 ( j i j o 4 0
- 5 4 'T 0 n"7 7 4 *■> 1 ( j o 0 6

— 5 2 o 1 6 1 4 1 2 6 6 0 0 0 5 6
- 5 0 o 4 n n

2 1 1 2 1 0 { j 0 o
—7/ j*;

- 4 8 i 0 0 "7 O 3 4 /-T 1 8 3 { j o i  i i

- 4 6 o 0 1 2 6 6 1 4 2 3 0 1 . 0 0 1  6  1
- 4 4 0 o 0 r> 5 1 4 7 4 5 1 ( j 0 1  4 6
- 4 2 0 0 0

/o cr *“ 
xl- 5  ■;> 4 9 0 o o :! 6 0

- 4 0 ( j 0 0 4 4 5 6 3 5 9 o 0 0 1 7 1
- 3 8 0 o ( j 0 3 8 5 8 CZ' •*■*«

u 0 0 0 J. 4 8
- “3 6 o o 0 0 3 5 2 0 7 8 o o ( j 1  3 3
- 3 4 o 0 0 ( j 1 6 9 4 4 0 0 ( j ’ 6 9_ —r _

o o 0 ( j 1 6 '*-1 CT' 
w * ■ 0 0 o T  O

— 3  C> 0 { j 0 0 i j r  \\ z:: o ( j o ' Vj*
- 2 8 0 0 o o

0

(*■} _
.. .. w

- 2 6 0 0 0 o Q 1
i j
( j

i j
( j

0
( j : l

- 2 4 0 o 0
0

0 o (j 0 o ( j ( j (j
- 2 2 o 0 o 0 0 0 ( j i j o ( j
—  2 0
- I B 0

( J
0

o
0

0
o

( j
t j

( j
0

0

o

0
( j

o
o

0

o
( j
( j

-  :i 6 o 0 0 o 0 0 i j o ( j

SUM 3 4 0 6 9 1 3 3 3 8 2 it .' i -J U 4 4 8 5 ( j o 1  4 2 6

STGGRAM OF BEAM P A T T E R N  F A C TO R S 0 dB

0 dB TO  B = 1 dB
j. dB TO B 2 dB
2 dB TO  B ~ 3 dB
3 dB TO  B "  4 dB

NUMBER OF ECHOES 
NUMBER OF ECHOES 
NUMBER OF ECHOES 
NUMBER OF ECHOES

T O TA L  NUMBER GF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE B A C K S C A T T E R I N G  CROSS S E C T I O N  = 

B A C K S C A T T E R IN G  CROSS S E C T I O N  S T D  DEV = 

AVERAGE T A R G E T  STRENG TH IN  dB =

TA RGET S T R E N G T H  STD DEV IN  dB =

1! ECHOES W IT H  BEAM P A T T E R N  F A C TO R S  > O dB=

137
■ “>

'r.: T O O

37 S

2067 

1426

. 1 2 1 7 E -0 :  

- 1S 79E-0 :

IN  dB = - 3 9 . 1 5

-4 3 . .  37

6.. 92

1 40

NUMBER OF F I S H  USED = 1.426
FULL ANGLE OF CONE = 6 . 0 0
E ST  IM AT E D VOL UME I N  C UB I C ME T  E R 5 = . 7 5  6 E +05



' A n a l y s i n g  Run tt 
DATA GROUP REPORT FOF\jHfo MSDUCER 

T O T A L  NUMBER OF PIN GS = 27:11 b; id

DATA FGR FREQUENCY 42 0.

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 4,  O

TARGET STRENGTH DISTRIBUTION FDR STRATUM 1
TS -74 -72 -70 -68 ~bb -64 -62 -60 -58 -56 -54 -52 -50 -43 -46 -44 -42 -40 -38 -36 -34 -32 -30 -23 -26 -24 -22 -20 *18 - !i
# 0 0 0 0 0 2 9 1 2 1 2  B 511 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P ATTE R N  FACTORS rSB

B= O dB TO B = 1 dB
3= I dB TO B = 2 dB

2 dB TO B = 3 dB
B -  3 dB TO B = 4 dB

NUMBER OF ECHOES = 13
NUMBER OF ECHOES = ?
NUMBER OF ECHOES = 5
NUMBER GF ECHOES = 8

T O T A L  NUMBER OF RECORDED ECHOES -  

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE B ACKSCATTERIN G  CROSS S E C T I O N  = 

B ACKSCATTERIN G  CROSS S E C T I O N  STD  DEV = 

AVERAGE TA RGET STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN dB =

ECHOES WITH BEAU P ATTE R N  FACTORS > O dB^

NUMBER OF F I S H  USED =
F U L L  ANGLE GF CONE =

r jM A TE D  VOLUME IN C U B IC  METERS 
DENSITY IN F I S H  PER C U B I C  METER 

E Q U IV A L E  NT STRATUM LENGTH (7. / 10 O )

62 
6 . OO 

49 1 E + 0 3 
126E-f-00 

1 . OOOO

9 8

62

2 9 S 7 E - 0 5

3 4 1 7 E - C 5

IN  dB =

4 0 3

SUMMARY GF DATA FROM DEPTH 4 . 0  TO

TARGET STRENGTH DISTRIBUTION FDR STRATUM 2
TS -74 -72 -70 -fcS -66 -64 -62 -60 -58 -56 -54 -52 -50 -43 -46 -44 -42 -40 -38 -36 -34 -32 -30 -2G -26 -24 -22 -20 -!8 -16
» 0 0 0 0 0 0 0 6 5 3 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM P A TTE R N  FACTORS o

B~ O dB TO B ~ 1 dB
B= .1. dB TO B -  2 dB
B-- 2 dB TO B = 3 dB
B -  3 dB TO B ~ 4 dB

NUMBER OF ECHOES 
NUMBER OF ECHOES 
NUMBER OF ECHOES 
NUMBER OF ECHOES

THT/AI KM IM R C 5  H P  D c m o n c r ,  t r r u n r c



NUMBER OF ECHOES USED FOR S T A T I S T I C S  =

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T I O N  =

B A C K S C A TTE R IN G  CROSS S E C T IO N  S T D  DEV =

AVERAGE TA R G E T  STRENGTH IN dB =

TA RGET  STRENGTH STD DEV IN  dB =

ECHOES W ITH  BEAM PATTE RN FACTORS > 0 dB=

NUMBER OF F I S H  USED = I S
F U L L  ANGLE OF COME = 6 . 0 0
E S T IM A T E D  VOLUME IN CUBIC  METERS ~ . I 4 7 E + 0 4
D E N S I T Y  IN  F I S H  PER C UBIC  METER = . 1 2 2 E - 0 1
E Q U IV  AL ENT S T RA T  UM LENG T H (7- / 10 O > = 1 O O OO

. 2 0 1  I E - 0 5  

. 1 i 3 B E - 0 5

13

I N  d B - 5 6 . 9 7

rzr~7 cr’’ / « y-J -1'

MMARY OF DATA FROM DEPTH 6 . 0  TO S . O

TftRbET STRENGTH DISTRIBUTION FOR STRATUH 3

TS -74 -72 -70 -63 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

8 0 0 0 0 0 2 0 4 1 5 4 5 3 1 0 0 0  0 0 0 0  0 0 0 * 0  0 0 ^0 0 0

HISTOGRAM OF BEAM PATTERN FA CTORS > O dB

B= O dB TO B
B= 1 dB TO B
B -  2 dB TO B
B~ 3 dB TO B

1 dB
2 dB
3 dB
4 dB

NUMBER OF ECHOES -  
NUMBER OF ECHOES = 
NUMBER OF ECHOES = 
NUMBER OF ECHOES =

1 O"! AL NUMBER Oh RECORDED ECHOES ™ 

NUMBER OF ECHOES USED FOR S T A T I S T I C S  -  

^ ^ R A B E  B A C K S C A TTER IN G  CROSS S E C T I O N  = 

B A C K S C A TTER IN G  CROSS S E C T IO N  STD DEV ~ 

AVERAGE TARGET STRENGTH IN dB ~

TARGET STRENGTH STD DEV IN dB 

# ECHOES WITH BEAM PATTERN FACTORS

50

7Ar-:.

3 5 6 4 E - 0 5

NUMBER OF F I S H  USED -  
F U L L  ANGLE OP CONE =
E S T IM A T E D  VOLUME IN C UBIC  METERS = 
D E N S I T Y  IN  F I S H  PER C U B I C  METER 
E Q U I V A L E N T  STRATUM LENGTH C// 10 0)  =

6.  O O  
. 3 0 2 E + 0 4  

. S 2  V E - - -) 2
1 . OOOO

IN  dB

-55.. 41

a . “v /.

SUMMARY OF DATA FROM DEPTH 8 . 0  TO 1 0 . 0

TfiRGET STRENGTH DISTRIBUTION FCR STRATUM 4



HISTOG RAM  OF BEAn P ATTE R N  FACTORS

a -  0 dB TO B =
B = 1 dB TO  B =
B= 2 dB TO B =
B== 3 dB TO B =

1 dB
5 dB
3 dB
4 dB

NUMBER OF ECHOES -  15
NUMBER GF ECHOES -  17
NUMBER GF ECHOES ^ 20

NUMBER GF ECHOES = 13

T O T A L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T IO N  = 

B A C K S C A T T E R I N G  CROSS S E C T I O N  STD DEV = 

AVERAGE T A R G E T  STRENGTH IN  dB =

T A R G E T  S T R E N G T H  S T D  DEV IN  dB =

tt ECHOES W ITH  BEAM P A TTE R N  FACTORS > 0 dB~

NUMBER OF F I S H  USED =
^ f c L L  ANGLE OF CONE =
™ T  I MATED VOLUME IN  C U B I C  METERS = 

D E N S I T Y  I N  F I S H  PER C U B I C  METER 
E Q U I V A L E N T  STRATUM LENG TH ( ’1/100) .

76 
6.. 00 

512E+04 
148E-G1

X .0 0 0 0

97

76

. 4360E--04  

. 5 0 6 2 E - 0 4

65

IN  dB = —4 3 - 6 1

- 4 6 . 6 2

■ 6 .  1 1

SUMMARY OF DATA FROM D EPTH 1 0 , 0  TO 1 5 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 5

TS -74 -72 -70 -68 -66 -64 -62 --to -56 -56 -54 -52 -50 -48 '46 -44 - 42 -40 -38 - 36 -34 -32 -30 --28 -26 -24 -22 -20 -18 -16
S 0 0 0 0 0 0 1 0 6 a 4 14 22 52 57 61 83 £3 36 23 7 2 0 0 0 0 0 0 0 0

HIS TOG RAM OF BEA M PA TTE R N FACTORS > 0 dB

d B TO B = 1 dB NUMBER OF ECHOES 45 %
B= 1 dB TO  B 2 dB NUMBER OF ECHOES 89
B= 2 dB TO B r: 3 dB NUMBER OF ECHOES 103
B ~  3 dB TO B — 4 dB NUMBER OF ECHOES — 121

T O T A L  NUMBER OF RECORDED ECHOES = 647

NUMBER OF ECHOES USED FOR S T A T I S T I C S  = 439

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T IO N  = . 7 2 G 2 E -0 4

B A C K S C A T T E R I N G  CROSS S E C T I O N  STD DEV = . 8 1 G 3 E -0 4  

AVERAGE T A R G E T  STRENGTH IN  dB =

T A R G E T  S T R E N G T H  S T D  DEV IN  dB =

# ECHOES W ITH  BEAM P A TTE R N  FACTORS > 0 d B -  3 5 B

NUMBER OF F I S H  USED = 439
F U L L  ANGLE OF CONE -  6 . 0 0
E S T I M A T E D  VOLUME IN  C U B I C  METER3 -  . 186E +05
D E N S I T Y  I N  F I S H  PER C U B I C  METER = . 236E--01
E Q U I V A L E N T  STRATUM LENG TH <7-/100) = . .9317

IN  dB ~ —4 1 . 4 3

- 4 3 . 8 0  

4 - 97



SUMMARY OF DATA FRuM DEPTH 1 5 .0  TO 20.. 0 
MO T A R G E T S  FOUND

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 2 0 . 0

DEPTH INTERVALS

FROM
TO

T S

:. 00 
. 80

3.. SO 
5 .  60

5.  60 
7 - 40

7 .. 40 9 „ 2 0  1 1 . 00 J. 2 .  SO 1 4 .. 6 0  1 6 . 40  1 B , 20 
9 * 20  1 1 .. 0 0  1 2 . 8 0  14 - 60 16 - 4 0  1 8 . 2 0  2 0  - 00

- 7 4 1 0 0 0 ij cj 0 o (j cj 0
- 7 2 : o 0 0 ij o 0 0 ij 0 0
- 7 0 ! 0 0 o o [j o 0 (j 0 0
” bO : o 0 o 0 o ij 0 ij 0 0

1 0 o 0 0 (j (j 0 0 (j 0
— 6 4 i i"\ 0 ■T> 1 ij 0. 0 (j. ij 0
- 6 2 i 9 o rj 2 1 0 0 0 (j Cf

y J : 11 7 1 1 0 o ij 0 0
~~ u o ! 1 1 6 1 1 4 o -0 (j 0
“ j-b : 8 e-

v J 1 ■■"j 4 3 ij (j f j
- 5 4 ! 5 4 o 0 1 ij (j 0
— v-J : 11 cr...j f j 10 ' 7. o 0 0
- 5 0 S 1 0 tj 1 3 9 0 0 ij
- 4 8 0 1 o 14 30 17 0 0 ij
— 4 fc : o 0 (j 0 17 ■3 !-J 19 0 0 0-44 ! 0 0 o • ij 27 36 1 1 1 0 { {
- 4 2 ! 0 0 (j o 45 20 0 (j 0
-4 0 ! 0 0 (j f j ■■■;. t O  r ? cr 0

0- 3 B : o 0 0 (j 12 16 J~9
!. j 
0

_  .<LK.J
- 3 4

! 0 
: o

0
0

ij
(j

(j
o

4
1 9

1
7 ij0 r j

0T i 0 0 0 o ij ij 1 1 ij f j
—  310 0 0 0 fj (j o 0 (j ij 0
- 2 8 i 0 o l ' l ... ...

: \ ij ij Q f )
- 2 6 ; o o o fj r j o 0 0 0 0
- 2 4 ! C j ij ' 0 0 ■:j ij ij 0 (j i' '(-•22 ; 0 () o 0 0 (j 0 0 0
-  2 0 ! 0 ij 0 0 0 0 0 . * 0 ij C 1

■“•■ 1 1-- ! 0 0 o 0 o 0 0 0 0 0
- 1 6 ! 0 ij fj ij 0 f j ; j f j ij j
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SUN 60 20 24 6 1 42 ■■■". i ”i
CJ j ‘ •/ 1 ij i”)

6 •• 
7

7'q"

7<

6 2 ’

HIS TOGRAM OF BEAM P A T T E R N  FACTORS > O dB

ij dB TO B 1 ::1 r:.' NUMBER GF ECHOES = 76
1 dB TO B "■■■■ 2 dB NUMBER OF ECHOES - 121

dB TO B •-•:: 3 dB NUMBER OF ECHOES = 1 33
B ;-r- :r dB TO B 4 dB NUMBER OF ECHOES = 1 59

T O T A L  NUMBER OF RECORDED ECHOES = 929

NUMBER DF ECHOES USED FOR S T A T I S T I C S  = 620

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T IO N  = „ 5 6 8 7 E - 0 4  IN dB == - 4 2 . 4 5

B A C K S C A T T E R IN G  CROSS S E C T I O N  STD DEV ~ .. 7 5 0 5 E - 0 4

AVERAGE TARGET STRENGTH IN  dB -



NUMBER OF F IS H  USED - 

FU LL  ANGLE OF CONE =

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS  

D E N S IT Y  IN  F IS H  PER-.CU B IC  M ETER 

E Q U IV A L E N T  STRATUM  LENG TH  ( 2 / 1 0 0 )

R ead  :l nq -f i  1 e d : \esp \

A n a l y z i n g  R un  #

DATA G ROUP^REPORT FO 

TO TAL NUMBER OF P IN G S

6 2 0  
6 . 0 0  

J 4 3 E + 0 5  
! 5 5 E - 0 1  

- 7 i :

k ' O

1 9 3 3

DATA FOR FREQUENCY 4 2 0 ,

SUMMARY OF DATA FROM D EPTH  

NO TARG ETS FOUND

2 - 0  TO 4 . 0

SUMMARY OF DATA FROM DEPTH 4 . 0  TO 6 ,. O

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74  -72 -7 0  -68  -66  -64  -62  -60  -5 8  - 5 6  -54  - 5 2  - 5 0  -4 8  -4 6  -44  - 4 2  -40 -38  -36  -3 4  -32 -30 -2 8  -2 6  -24  -2 2  - 2 0  -18 -1 6

I  0 0 0 0 0 0 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOG RAM  OF BEAM P A TTE R N  FAC TO RS O dB

B"- 0 dB  TO B == 1 dB

B = 1 dB TO B ■-* 2 dB

B:~ 2 dB TO B 3 dB

B— 3 dB TO B = 4 dB

NUMBER OF ECHOES ^  

NUMBER OF ECHOES = 

NUMBER OF ECHOES 

NUMBER OF ECHOES

TO TAL NUMBER DF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 

AVERAGE BACK S C A TTER  IN S  CROSS S E C T IO N  = 

BACKS CAT" TER: I NO CROSS S E C T IO N  STD  DEV = 

AVERAGE TARG ET STRENG TH  IN  dB =

TARGET STRENG TH  STD  DEV IN  dB  =

ti ECHOES W ITH  BEAM P A TTE R N  FAC TO RS  > O ciB=

NUMBER OF F IS H  USED - 

F U LL  ANGLE OF CONE ~

6
6 .. O O

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS ~ . 10 3 E + 0 4  

D E N S IT Y  IN  F IS H  PER  C U B IC  M ETER  = . 5 8 4 E - 0 2  

E Q U IV A L E N T  STRATUM  LENG TH  <7./100) = .9 9 8 2

- 1

o

:L

i.

1 0 

6

3? I E - 0 6  

•6 44b •• • • 6

IN  dB ==

- 6 1  - 42

J. ■ O i

SUMMARY OF DATA FROM DEPTH 6 . 0  TO



H ISTO G RAM  OF BEAM P A TTE R N  FAC TO RS  > 0  dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 1

B“ 1 dB TO B ~ 2 dB NUMBER OF ECHOES = 0

B =
“ dB TO B - 3 dB NUMBER OF ECHOES = 0

B = -r, dB TO B = 4 dB NUMBER OF ECHOES -

TO TAL NUMBER OF RECORDED ECHOES = 5

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 3

AVERAGE B A C K S C A T TE R IN G  CROSS S E C T IO N  = . 3 3 2 2 E - 0 6  IN  dB ^  - 6 2 .7 4

B A C K S C A TTE R IN G  CROSS S E C T IO N  STD  DEV = „ 1 5 6 8 E - 0 6

AVERAGE TARG ET  STRENGTH IN  dB ■■= - 6 2 . 8 7

TARGET STRENG TH  STD DEV IN  dB = J. „ 3 2

:CHOES W ITH  BEAM P A TTE R N  FAC TO RS > 0 dB -  3

NUMBER OF F IS H  USED - 3

F U LL  ANG LE OF CONE - 6 . OO

E S T IM A T E D  VOLUM E IN  C U B IC  M ETER S  = . 2 1 0 E + 0 4
D E N S IT Y  IN  F IS H  PER  C U B IC  M ETER  == 143E - G 2  

E Q U IV A L E N T  STRATUM  LENG TH  (7. / IC O )  = , 9 9 6 5

SUMMARY OF DATA FROM DEPTH 8 - 0  TO 1 0 .0

TARGET STRENGTH DISTRIBUTION FCR STRATUM 4

TS -74  -7 2  -70  -68  -6 6  -6 4  -62  -6 0  -53 -5 6  - 5 4  -5 2  - 5 0  -48 -4 6  -44 -42  -4 0  -38  - 3 6  -34 - 3 2  -30 - ’ 8 -2 4  - ’ 4 -w
3 0 0 0 0 0 2 1  I l i O l O O O O O O O O O O O O u o t i O

H ISTOG RAM  OF BEAM PATTER N  FAC TOR' O dB

B~- 0 dB TO B “ i  dB NUMBER OF ECHOES ~ 0
B= J. dB TO B ~ 2 dB NUMBER OF ECHOES = r~)
B = 2 dB TO B =■■ 3 dB NUMBER OF ECHOES = X
B~ 3 dB TO B = 4 dB NUMBER OF ECHOES - 0

TO TAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T IS T IC S  - 

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T IO N  -■ 

B A C K S C A TTE R IN G  CROSS S E C T IO N  STD  DEV = 

AVERAGE TARG ET STRENGTH IN  dB = p

TARGET STRENG TH  STD DEV IN  dB =

=» ECHOES W ITH  BEAM P ATTER N  FAC TO RS  > O dB-

NUMBER GF F IS H  USED -- 

FULL. ANGLE OF CONE -

8

19 8 9 E —0 5  

2 3 6 8 E - 0 5

IN  dB  - -57, O 1

—5 9 . 0 9  

4., 3 5

A  .. OO



TS -74 -72 -70 -68 -66 -64 -62 -60 --53 '56 -■54 -52 -50 -43 -46 -44 -42 -40 -38 -36 -34 -32 -30 ■

$ 0 0 0 0 0 1 2 0 0 0 0 0 9 0 o o 0 0 0 0 0 0 0

HISTOGFJAM GF BEAiM P A T T H N FAC TORS > O dB

B= O dB TO B 1 dB NUMBER OF ECHOES — 1

B= 1 dB TO B dB NUMBER OF ECHOES = O

B~ 2 dB TO B 3 dB NUMBER OF ECHOES = O

t ‘ — 3 dB TO B 4 dB NUMBER OF ECHOES = 2

TO TA L  NUMBER OF RECOR DED E:c:hg ES  =
r_*‘

NUMBER OF ECHOES USED FOR S T  A T 1S T IC S -r

0 0 0

AVERAGE B A C K S C A T TE R IN G  CROSS S E C T IO N  - 

B A C K S C A TTE R IN G  CROSS S E C T IO N  STD  DEV ~ 

AVERAG E TARG ET STRENG TH  IN  dB 

TARGET STRENGTH STD  DEV IN  dB =

ECHOES W ITH  BEAM P A TTE R N  FAC TO RS

NUMBER GF F IS H  USED =

F U L L  ANGLE OF CONE =

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS 

D E N S IT Y  IN  F IS H  PER  C U B IC  METER- 

E Q U IV A L E N T  STRATUM  LENG TH  < 7 ./100 ) =

O dB-

6 . OO 

2 1 0 E + 0 4  

14 3 E —0 2

- 9 9 6 5

5322E - 06

1 5 6 8 E - 0 6

I N  d B -- 6 2 7 4

SUMMARY OF DATA FROM DEPTH 8 . 0  TO 10.. 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4

TS -74  -72  >70 -68  -6 6  -64 -6 2  -60  - 5 8  -56 -54  -52  -50  -4S -46  -44  -42  -40  - 3 8  -3 6  -34  - 3 2  -30 -?S - 2 -  -:-d 
8 0 0 0 u 0 2 ! I I i y S 0 0 0 0 0 0 0 0 0 0 0 *0 *5 " 0

-11 -?n -1
0 ‘ ?j 0

H Io  rOGRAM OF BEAM I-'ATTERN FACTOFJS .> O dB

r.»~ O dB TO B = I dB NUMBER OF ECHOES 0
B= 1 dB TO B = dB NUMBER OF ECHOES = *7

B 2 dB TO B = dB NUMBER OF ECHOES = l
B~ 3 d B TO B = 4 dB NUMBER OF ECHOES = o

TO TAL  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T IO N  = 

B A C KS C A TTE R IN G  CROSS S E C T IO N  STD  DEV = 

AVERAGE TARGET STREN G TH  IN  dB =

TARGET STRENGTH STD  DEV IN  dB ~

# ECHOES W ITH  BEAM P A TTE R N  FAC TO RS  > O dB'

NUMBER OF F IS H  USED - 

F U LL  ANGLE OF CONE ~
P C T  t ~ —

A .. OO

S

7

. 19B9E--05 

-236S E-05

IN  dB

-59. 0 9  

4 . 35



AVERAGE TA R G E T  STRENGTH IN  dB -

TARGET STRENGTH STD DEV IN  dB =

tt ECHOES W ITH  BEAM PATTERN FACTO RS > 0 dB~ 1.6

NUMBER OF F IS H  USED = 19

FU LL  AN G LE  DF CONE = , . 6 . 0 0

E ST IM  A T E D VOLUME IN  C U B IC  M ETERS - . 2 0 9 E + 04

D E N S IT Y  IN  F IS H  PER  C U B IC  M ETER = .9 1  I E - 02

E Q U IV A L E N T  STRATUM  LENGTH C /./1 00 ) = . 0 9 8 9

SUMMARY OF DATA FROM DEPTH 2 . 0 TO 2 0 . 0

DEPTH IN TER VA LS

FROM
TO

TS

0 0

3 0

o - qU 5 . 60 7 .4 0  9 ,2 0 1 I ■ 00 12. BO 14. 6 0 1 6 4 0 18 . 20
U m OU 7.. 40 9 . 2 0  1 1 .0 0 12 „ so 14. 60 16. 40 18 . 2 0 2 0 . 00

suh

^ - 7 4 0 0 o o n fj O 0 (j (j (j

-72 ! (I) o o 0 o 0 (j 0 (j {j ! j

-70 ! 0 0 0 0 fj 0 0 0 0 0 (j
-63 : 0 0 o 0 ij (j (j i j o o Q

—6 6  J 0 (j 0 o 0 0 (j o o (j 0
-64 : 0 o 0 'y H (j tj o (j 0 3
-62 ! o ■T :!. o cj 0 0 ( ) 0 (j
-60 ; o o o 1 4X (j o 0 o 0 ‘o
-58 : 
-56 !

0
0

o
o

o
o

0
1

o 0
1

0
1

f\

C)
r>
0

o

0

o
rjr

-54 :
_cr i

0
0

1 ►
0

Cj

0
0
o

4
3

1 o
ft

(j
i j

i j
(j

s
1 2

-50 i 0 Q 0 Q 4 •4
~4B ! 0 0 0 (j 5 1 oLJ 0

0
o

{j
0

1 C) 
1 4

-46 ! 
-44 !

0
0

i )

o
o
0

o
0

c 6
4

i. o f.L
c:?

0
(j

(j
ij

3o
S3

q. I
-42 : 0 o 0 0 fj 6 —j

8 o o
-40 ! 0 ft 1 ;*■1 ft 1 1 30 i j o 49

^ - 3 8 (j o 0 0 i~J 1 2 27 1 5 o 0 34
P - 3 6 0 0 [ ‘t 0 13 13 o (j 30

-34 ! Q o O fj Q 3 1 2 4 (j (j 19
—3 j 0 o (J 0 f> (j 0 f f 0

-30 : (j ( » o n fl 1 0 o (j 0 1
— 2 B ! 0 0 0 o i ! 0 0 ( i 0 i j (j

-26 : 0 o (I) 0 Q O’ o n (j (j (j
-24 : 0 0 o 0 o 0 0 o 0 i j 0
_O'"? i 0 o 0 0 0 fj i j o 0 ( )
- 2 0  : 0 o 0 (j i ') 0 o ; j (j i j 0
-18 ! 0 {■) 0 0 <") 0 . fj (j (j (j f j
-16  1 o i ) 0 0 0 0 o {j (j o

SUM o 1-I. 6 33

1 0"- 
l 

'■Q 167 4 / (j (j 3 2 9

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B- r j dB TO B 1 d B NUMBER OF ECHOES =
B“ 1 dB TO B =5 2  d B NUMBER OF ECHOES = h 1
B~ 2 dB TO B = 3 ci B NUMBER OF ECHOES = 3 4
B= dB TO B = 4 dB NUMBER OF ECHOES = i S

TO TA L NUMBER DF RECORDED ECHOES ~ 3 9 0



B ACK SC A I T t.R IM  G C R(J S S S ECT IG N  STD DE. V 

AVERAGE: TAR G ET  STRENG TH  IN  dB =-- 

TARG ET  STREN G TH  S T D 'D E V  I N dB = 

tt ECHOES W IT H  BEAM P A T TE R N  FACTO RS > 0 dB-

. 1 :!. 93E-

166

NUMBER GF F IS H  USED =

F U L L  AN G LE  OF CONE =

E S T IM A T E D  VOLUME IN  C U B IC  METERS 

D E N S IT Y  IN  F IS H  PER  C U B IC  METER 

E Q U IV A L E N T  STRATUM  LENG TH  (>1/100) ~

R e a d  :i n g f i  I  e  d : \ s  s  p» \.

A n a 1 y  z i  n g R u n #

Df-iT A GFuDUP REP (JR F F-GR'^'TRAMSDUCElR 

T O T A L  NUMBER OF P IN G S  -■

D ATA  FOR FREQUENCY 420..

3 2 9  

6 . 00 
1 4 4 E + 0 5  
2 2 9E - 01

. 6 ij'A-i

: s

' 6  -  C j  V.’1

-42.. 8 6

i

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 4 , 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM i
TS - 7 4  -7 2  -7 0  -6 8  -66  —64 -6 2  -6 0  - 5 8  -56  -5 4  -52  -50  -48  -46 -44  -42 -40  -36  -36 -3 4  -32 -,30 -28  -26  ^24 -2 2  - 2 0  - 1 8  -16

0 0 0 1 0 0 0 0 0 0 0

H IS TO G R AM  QF BEAM P A TTE R N  FAC TO RS > 0

B~ 0 dB TO B = 1 dB NUMBER

i-— 3. dB TO B -- 2 dB NUMBER

2 dB TO B ~ 3 dB NUMBER

B= 3 dB TO B ■■=■ 4 dB ' NUMBER

TOTAL. NUMBER QF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T IS T IC S

A VE R AG E  B A C K S C A T TE R IN G  CROSS S E C T IO N

B A C K S C A T T E R IN G  CROSS S E C T IO N  STD DEV

AVE.RAGE TARG ET  STRENGTIH IN  dB ~

T A R G E T S T R E N G T H S T D D E V  I  N d B ~

# ECHOES W ITH  BEAM P A TTE R N  FACTO RS >

NUMBER OF F IS H  USED ~

F U L L  AN G LE  OF COME =

E S T IM A T E D  VOLUME IM  C U B IC  M ETERS 

D E N S IT Y  IN  F IS H  PER  C U B IC  METER 

E Q U IV A L E N T  STRATUM  LENG TH  C //1 0 O )

dB

OF ECHOES -• 

OF ECHOES “  

OF ECHOES 

OF ECHOES -

I

~ . 4 0 8 2 E - 0 6  IN  dB  = --63.. 89

- OOOOE-'-OO

- 6 3 . 8 9

0 0

0 dB-- 1

i

6 .. 0

1 5 4 E + 0 4  

9 E - 0 3
1 - OOOO



B= 3: dB TO B — 4 dB NUMBER OF ECHOES = 1 0

TARGET STRENBTH DISTRIBUTION FOR STRATUM 2

TS -74 -72 -70 -63 -66 -64 -62 -60 -58 -56 -54 -52 -50 -43 -46 -44 -42 -40 -3B -36 -34 -32 -30 -28 -:
# 0 0 0 0 0 I 4̂ 6 12 17 26 15 12 10 2 J 0 0 0 0 0 0 y o

H ISTOGRAM OF BEAM P ATTE R N FAC TO R S  ’ > 0 dB

r , __
& L-1 dB TO B =  1 dB NUMBER OF ECHOES == 23

3 ” 1 dB TO B =  2 dB NUMBER OF ECHOES ^ 19
B- 2 dB TO B = 3  dB NUMBER OF ECHOES = 15

B- 3 d h> TO B = 4 dB NUMBER OF ECHOES -• 2 1

TO TAL I-'HJMBER OF RECORDED iECHOES = 174

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 108

O O O O

AVERAGE B A C K S C A T TE R IN G  CROSS S E C T IO N  = 

B AC KS C ATTER IN G  CROSS S E C T IO N  STD  DEV = 

AVERAGE TARG ET STREN G TH  IN  dB  =

TARGET STRENG TH  STD  DEV IN  dB  =

# ECHOES W ITH  BEAN  P ATTER N  FAC TO RS  > 0 dB^=

NUMBER OF F IS H  USED =

FU LL  ANGLE OF CONE =

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS 

DENS I  TV IN  F IS H  P ER  C U B IC  METER 

E Q U IV A LE N T  STRATUM  LENG TH  T /./ lO O }

ID S  

6 .  OO 

& 2 E + (j 4 

2 3 4 E - 0.1

, 9 9 9 8

6 5 6 5 E - 0 5  

7 7 5 2 E —0 5

7 8

0 0

IN  dB iit a r~* -p- 
J. » OO

1 “7

SUMMARY OF DATA FROM DEPTH 6 .. O TO 8 , 0

TfiRSET STRENBTH DISTRIBUTION FOR STRATUM
tfS' -74 -72 -70 -68 -66 -64 -62 --60 -58 -56 *54 -52 -50 -43 -46 -44 -42 -40 -38 -36
f  ■ 0 0 0 0 0 3 £ 8 30 23 25 29 30 27 7 4 3 0 0

H T STOGR AM l J F LiEAM P ATTER N FACTO RS > O dB

3 z:: O dB TO B =: 1 dB NUMBER OF ECHOES =
B= I dB TO B ~ 2 dB NUMBER OF ECHOES =
B-~ 2 dB TO B -- 3 dB NUMBER OF ECHOES =
B= 3 dB TO B = 4 dB NUMBER OF ECHOES =

TO TAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 

AVERAGE B A C K S C A T TE R IN G  CROSS S E C T IO N  = 

B AC KS C ATTER IN G  CROSS S E C T IO N  STD DEV = 

AVERAGE TARG ET STREN G TH  IN  dB  =

TARGET STRENGTH STD  DEV IN  dB =

# ECHOES W IT H  BEAM PATTERN  FACTORS > 0 dB-

20  

■_>

37 

4 5

3 8 1  

1 7 5

1 4 9 7 E—0 4  

1 7 6 9 E - 0 4

IN  dB = 4 8 .  2 5

13f



E S T IM A T E D  VOLUME IN  C U B IC  M ETERS - 

D E N S I T  Y I  N F I  S H P E R C U B 3: C M E T  E R = 

E C .J I VA LE N T  STRATUM  LENGTH  r/. /  t OO ) =

-9 4 7 E + 0 4
■. .1 8 jb .- 0 I

9Q T

SUMMARY Oh DATA FROM DEPTH 

T*R6ET STRENGTH DISTRIBUTION FOR STRATUM '

8 . O TO 10 - O

TS -74 -72 -70 -68 -66 -64 -62 •■60 ~5B -56 -54 -52 -50 -48 -46 4 J 
1*1 - 42 -40 -33 -36 -34 -32 -30 -28

0 0 0 0 0 0 0 2 6 2 4 3 It 25 13 12 4 3 2 2 0 0 0 0

H I STOGR AM OF BEAM P ATTER N FACTORS > 0 dB

B — 0 dB TD B = 1 dB NUMBER OF ECHOES - 9
B = 4

1 dB TO B — 2 dB NUMBER OF ECHOES - 19
& — dB TD B = 3 dB NUMBER OF ECHOES ;z :LB
B = dB TO B = 4 dB NUMBER OF ECHOES = 26

■20 -!8 -\i 
0 0 0

jO TA L  NUMBER QF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 

AVERAG E  B A C K S C A TTE R IN G  CROSS S E C T IO N  = 

B A C K S C A T TE R IN G  CROSS S E C T IO N  STD DEV = 

AVERAG E TARG ET STRENGTH IN  dB =

TARG ET  STRENGTH  STD  DEV IN  dB - 

# ECHOES W ITH  BEAM P ATTER N  FACTORS > 0 dB=

NUMBER OF F IS H  USED ~

F U L L  ANGLE OF CONE =

E S T IM A T E D  VOLUME IN  C U B IC  METERS = 

D E N S IT Y  IN  F IS H  PER C U B IC  METER 

E Q U IV A L E N T  STRATUM LENG TH  (';</100) =

94  

6 .. 0 0  

1 6 1 lr_ “I" OItj

5 85E - 02
r*\ r~i r.-„ V  "7 v J

2 1 6

9 4  

3 0  I 

4 5 7 '

7E--04 

?E~ 04-

IN  dB  =■• 45.. 20

- 4 8 .  .1.0

SUMMARY OF DATA FROM DEPTH 1 0 .0  TO 15 -0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 5

15 -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -■54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -23 -26 -24 -22 -20 -13 -16
* 0 0 0 0 0 0 0 0 0 0 5 6 5 9 6 *r

J 2 1 0  0 0 0 0 0 0 0 0 0 0 0

H ISTOGRAM OF BEAM PATTER N FACTORS > O c! B

B= O dB TO B = 1 dB NUMBER OF ECHOES = t ;

£- 1 dB TD  B = 2 dB NUMBER OF ECHOES = ~7
/

B- 2 dB TO B = 3  dB NUMBER OF ECHOES = 6
B= 3 c!B TO B = 4 dB NUMBER OF ECHOES = 11

TOTAL NUMBER OF RECORDED ECHOES =

■-MBER OF ECHOES USED FOR S T A T IS T IC S  =



BACKSCATTER ING  CROSS SECT IO N  STD DEV 

AVERAGE TARGET STRENGTH IN  dB ~ 

TARGET STRENGTH STD DEV IN  dB = 

tt ECHOES W ITH  BEAM PATTERN FACTORS >

- 1 8 6 2 E - 0 4

A ’
- 4 8 . 7 0 ‘£ 

3 .  6  2  r.7

NUMBER OP F IS H  USED =
FU LL ANGLE OP CONE =
EST IM A TED  VOLUME IN  CUBIC  METERS 
D E N S IT Y  IN  P IS H  PER CUBIC METER 

EQ U IVA LEN T  STRATUM LENGTH (7 ./ ICO)

6 . OO 

= . 149E+05  
- . 249E--02

SUMMARY OF DATA PROM DEPTH 1 5 .0  TO 
NO TARGETS FOUND

S lW lA R Y  OF DATA PROM DEPTH 2 . 0  TO

DEPTH IN TER VA LS

FROM

TO
TS

- 74

- 72
- 70

- 6 8
--66

-64
-62

- 60
- 58

-56

-50
-48

-46
-44

-42

-40
-38
“ 36
- 3 4

-30
- 28

- 26
-24
— *T*> 

- 2 0  

- 18  
- 1 6

2 . Oo

3 .  8 0

Q

0
0

Q
0

(J
0

o
Q

0
o
(j

o
o
tj

(j

(j

o
(j

0
Q

o
[j

o
(j

o
I j

o

o

o

3 . 80 

5 .  6 0 7 „ 40

7

Q
40 9 

20  1 1 ,
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H ISTO G R AM  OF BEAM P A TTER N  FACTORS O dB



B= 2 dB  TO B 3  dB

B~ 3 dB  TO h- 4 dB

NUMBER OF ECHOES = 76

NUMBER OF ECHOES - 103

TO TA L  NUMBER GF RECORDED ECHOES = 

NUMBER OF ECHOES USED FGR S T A T IS T IC S  = 

AVERAG E B A C K S C A T T E R IN G  CROSS S E C T IO N  = 

B A C K S C A T TE R IN G  CROSS S E C T IO N  STD  DEV = 

AVERAGE TAR G ET  STREN G TH  IN  dB =

TARG ET STREN G TH  STD  DEV IN  dB  =

# ECHOES W IT H  BEAM P A T T E R N  FACTO RS

NUMBER OF F IS H  USED =

F U L L  ANG LE OF CONE =

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS 

D E N S IT Y  IN  F IS H  PER  C U B IC  METER 

E Q U IV A L E N T  STRATUM  LEN G TH  C /./100 )

F\ e a d i  n q f i iE *  d :\ e s p \c/% 1 1 -Jd 

f-Vnal yz i n q R un  tt / 21 s'

5 AT  A GROUP REPO RT FOR—‘TRANSDUCER 

TO TAL  NUMBER OF P IN G S  =

0 5 8

n  -i cr 
n  X

1 6 57E - 0 4  

2 6 S IE - 0 4

0 d B=

4 1 5  

6 ,. 00  

3 2 7 E + 0 5  

1 2 7 E - 0 1
„ 5 2 6 8

- 5 0 . 6 9  

5 .  0 5

IM  ciB - - 4 7 .8 1 .

(f
ncrv /"■, 
O J - J 'U

DATA FGR FREQUENCY 4 2 0 .

SUMMARY OF DATA FROM D EPTH  2 . 0  TO 4 . 0  

TARGET STRENGTH DISTRIBUTION FOR STRATUM !

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -43 -46 -44 -42 -40 -38 -lb -34 -32 -30 -23 -26 -24 -22 -20 - 18 -16 

8 0 0 0 0 1 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

H ISTO G RAM  OF BEAM P A T T E R N  FACTO RS > O dB

B- O dB TO B — 1 dB  NUMBER GF ECHOES ^ O

B~ 1 dB TO B = 2 dB  NUMBER OF ECHOES - O

B= 2 dB TO B -■ 3 dB  NUMBER GF ECHOES = O

B= 3 dB TD B — 4 dB  NUMBER OF ECHOES = O

TO TA L  NUMBER OF RECORDED ECHOES = 7 9

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 1

AVER ASE  B AC KS C ATTE R  I  MG CROSS SECT I 0  N = . 3 O42E- O 6  I  N d B - -- 6 5  „ 1 7

B A C K S C A T TE R IN G  CROSS S E C T IO N  STD DEV = . OOOOE+OO

AVERAG E TARG ET  STR EN G TH  .IN dB  = - 6 5 .  17

TARG ET STRENG TH  STD  DEV IN  dB = -OO

tt ECHOES W IT H  BEAM P A TTE R N  FACTORS > O dB~ O

NUMBER OF F IS H  USED = 

F U L L  ANGLE OF CONE -

1

6 - OO



E Q U IV A L E N T  STR A "JM  LE N G TH  ( X r i O O )  - 1 . 0 0 0 0

SUMMARY OF D ATA  r ROM D EP TH  a . o  T u  6 - 0  

TARGET STRENGTH DISTRIBUTE FCR STRATUS 2

TS -74 -72 -70 -48 -64 -t- -42 -40 -58 -54 -=a -52 -50 -48 -44 -44 -42 -40 -38 -34 -34 -32 -30 -23 -24 -24 -22 -20 -IS -14 

| 0 0 0 0 0 ! 3 3 1! i? I '  i 5 12 11 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

H ISTO G RAM  OF BE.-ii PATTERN ! F A C T O R S  > O dB

B- O dB TO p = 1 d B

B~ 1 dB TO B ■= 2 dB

B~ 2 dB TO £ -• 3  dB

B“ 3 dB TO B -• 4 dB

NUMBER OF ECHOES --= 23

NUMBER OF ECHOES = 10

NUMBER GF ECHOES = 17

NUMBER OF ECHOES ~ 19

O TAL NUMBER OF RECORDED ECH O ES  -

UMBER OF ECHO Er USED FOR S T A T IS T IC S  =

AVERAGE B A C K S C A "T E R IN G  CRO SS S E C T IO N  =

B A C K S C A T TE R IN G  CROSS S E C T IO N  STD  D EV =

AVERAGE TAR G ET  STRENGTH IN  d B  -

TARG ET STRENG TH  STD  D EV  IN  d B  =

ft ECHOES W IT H  FSAM P A T T E R N  FA C TO R S  > O dB-~

NUMBER OF F IS H  JSED = ? 6

F U LL  ANGLE DF CJNE = 6 . 0 0

E S T IM A T E D  VOLUKE IN  C U B IC  M E T E R S  - . 4 6 3 E + 0 4

D E N S IT Y  IN  F l.S b  PER  C U B IC  M E TER  = . 2 0 7 E - 0 1

E Q U IV A L E N T  STRATUM  LEN G TH  <7_/100> = 1 . 0 0 0 0

■( t~y1 U ? v-J

C/ 6  

. ("iCZ-
. 6  v  o  t r:. ■ U*j

7 —Tt— .•“•er 
~7 □ t . " '

6  V

IN  dB = -51 . 5 9

••53. 4 3  

3 .  9 5

SUMMARY OF DATA FROM DEPTH 6 .. O TO 3.. O

TARGET STRENGTH DISTRIBUTION FOR STRATUS 3

TS -74 -72 -70 -48 -44 -44 -42 -40 -5B -56 -54 -52 -50 -48 -44 -44 -42 -40 -33 -34 -34 -32 -30 -28 -24 -24 -22 -20 -IS -14 

t 0 0 0 0 1 I 2 5 7 13 24 21 27 24 3i 8 5 2 0 0 0 0 0 0 0 0 0 0 0 0

H ISTO G RAM  OF BEAM P A T TE R N  FAC TO R S  > O dB

B= 0 dB TD B

B = 1 dB TO B

B== dB TO B

B~ dB TO B

! dB NUMBER

2 dB  NUMBER

3  dB  NUMBER

4 dB  NUMBER

OF ECHOES = 21

OF ECHOES = 28

OF ECHOES = 37

OF ECHOES = 51

TO TA L  NUMBER OF RECORDED ECHOES ----- 1 8 0 4

NUMBER OF ECHOES USED FOR S T A T IS T IC S  ~ 175

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T IO N  = - 1 5 02E - 0 4  IN  dB == - 48 .



TARGET STRENGTH  STD DEV IN  dB '

# ECHOES W ITH  BEAM P A TTE R N  F A C  r'1R

NUMBER OF F IS H  USED =

F U L L  ANGLE OF CONE =:

E S T IM A T E D  VOLUME IM  C U B IC  MET'EF-S 

D E N S IT Y  IN  F IS H  PER C U B IC  METE:-- 

ECU I  VA LEN T  STRATUM LENGTH  (7./ i  ; >

A V E R A G E  T A R G E T  S T R E N G T H  I N  d B

175 
6 ',. OO 

-9 4 9 E + 0 4  

. 184E-01
1 . OOOO

' f-j d £» -- 1.37

>UMMARY OF DATA FROM DEPTH 8 - 0  TO 1 0 . 0

TAR6ET STRENGTH DISTRIBUTION FOR STRATUH 4

TS -74 -72 -70 -68 -hh -64 -62 -60 -5o -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -IS -16

ff 0 0 0 0 0 0 0 3 6 15 20 !3 11 5 4 2 0 0 0 0

H ISTO G RAM  OF BEAM PATTER N  -FACTORS O dB

B;:: O dB TO B

B~ 1 dB TO B

B= 2 dB TO B

B= 3 dB TO B

1 dB

2 cj B

3 dB

4 dB

NUMBER OF ECHOES = 13

NUMBER OF ECHOES ~ IQ

NUMBER OF ECHOES - 15

NUMBER OF ECHOES = 2 3

TO TAL  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T IS T IC S  -■ 

AVERAGE B AC KS C ATTE R IN G  CROSS S E C T IO N  ~ 

B AC KS C ATTER IN G  CROSS S E C T IO N  S i V) DEV = 

AVERAGE TARGET STRENGTH IN  dB - 

'!"ARGET STRENGTH STD DEV IN '  ciB -

ECHOES W ITH  BEAM P ATTER N  FAC i i.)RS > O dB=

NUMBER OF F IS H  USED =

F U LL  ANGLE OF CONE ~

E S T IM A T E D  VOLUME IN  C U B IC  M E T E L :; = 

D E N S IT Y  IN  F IS H  PER C U B IC  METEh 

E Q U IV A L E N T  STRATUM LENGTH =

•7

6 . OU 

. lfc>lE-t-Ovj

. 5 7 7 E - 0 2

1 . OOOO

1 3 0 8

9 3

. 3 1 6 1 E - 0 4  

.. 4  7  2 7 E-04

69

IN  dB = - 4 b .O O

4 3 .  0 3

SUMMARY OF DATA FROM DEPTH 10-- O 1 5 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 5

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
g 0 0 0 0 0 0 0 0 1 2 6 4 4 9 6 3 2 !  0 0 0 0 0 0 0 0 0 0 0 0

H ISTOGRAM  OF BEAM PATTERN  FA C T l ^S > O dB



TOTAL NUMBER OF RECORDED ECHOES = 480

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 33

AVERAGE B AC KS C ATTE R IN G  CROSS S E C T IO N  - . 1 B 5 2 E - 0 4  IN  dB  -■ - 4 7

EtACK’SCA P TER I  NO CROSS S E C T IO N  STD  DEV -- „ 1 8 3 6 E —04

AVERAGE TARGET STRENGTH IN  dB = - 4 9

TARGET STRENGTH STD DEV IN  dB = 4

# ECHOES W ITH  BEAM P A TTE R N  FACTO RS > O dB~ 2 5

NUMBER OF F IS H  USED = 3 8

F U L L  ANGLE CF COME = 6 . 0 0

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS = . 1 4 S E + 0 5

D E N S IT Y  IN  F IS H  PER C U B IC  METER = . 2 5 7 E - 0 2

E Q U IV A L E N T  STRATUM LENG TH  ('/ ./1 0 0 ) = . 3 3 3 3

B= 3 dB TO B = 4 dB NUMBER OF ECHOES -  10

SUMMARY OF DATA FROM DEPTH 1 5 .0  TO 2 0 . 0  

NO TARGETS FOUND

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 2 0 . 0

DEPTH  IN T E R V A L S

FROM

TO

TS

0 o 

s o

3 . 8 0  

5 - 60

5 . 6 0  

7 . 40

40
fl 1

2 U

0 0

:i. 1.

12 ,

j 1 2 . ciU 

1 4 . 6  U

14 . 6 0  

16. 40

1 6 . 4 0  

1 3 . 2 0

18.. 2 0  

2 0  u 0 0

7 4  ; 0 o f; 0 f j 0 0 o ij o
“7 t/  » 0 o  \ “ o o 0 o 0 0 (.j

7 0  : o 0 0 0 o o 0 o 0 o

6 8  : 0 o 0 0 0 o 0 » o (I) 0

6 6  ! 0 1 o {j 0 o 0 0 o

6 4  ! Q 0 1 o 0 0 C \ 0 o 0

6 2 Q *“r 0 o o 0 0 0 0

6 0  ; Q cr o o o 0 0 0

5 8 0 / 9 ~T C.T o 0 0 o 0

5 6 0 1 6 1 6 T 4 0 A 0 0 0

5 4 A C-- J 3 4
/o 7 o 0 o 0 o

cr i x L  i 0 s 2 9 4 L .U 0 o 0 0 0

s o  : ("l 3 o
•7 J. 3 0 0 0 o 0

4 8  : o 4
■TC

1 6 2 1 0 (j 0 0 0

4 6 (j o 2 4 1 7 1 1 0 0 0 0 0

4 4  ; o ~7/ / a o 0 o 0 0

4 2  ; o o ~ r ~7 i j $1) 0 Ci C )

4 0  : 0 0 ~7 0 0 0 0 (')

3 8  ! 0 o 0 o o 0 0 o (j

3 6  : o f ) f'l 0 O 0 0 o 0 0

3 4 Q 0 0 o 0 0 0 0 0

T  O  * o 0 o o 0 0 0 o 0 o

3 0 0 Q 0 0 ( ' ) o 0 0 (I) o

2 8 o o o ( j 0 o o 0 0 (j

2 6 o 0 0 0 0 0 0

2 4  ; o (j 0 () o o 0 o 0

i ) 0 Q o 0 0 o 0 0



B— 0 dB TO B 1 dB NUMBER OF

B— 1 dB TO B = 2  dB NUMBER OF

B= dB TO B = 3 cl B NUMBER OF

B~ 3 dB r o b  ~ 4 d B NUMBER GF

TO TAL  NUMBER OF RECORDED ECHOES =■■=

NUMBER OF ECHOES USED  FOR S T A T IS T IC S  = 

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T IO N  ~ 

B A C K S C A T TE R IN G  CROSS S E C T IO N  STD  DEV = 

AVERAGE TAR G ET  STRENG TH  IN  dB =

TARG ET STREN G TH  STD  DEV IN  dB ^

:HOES W ITH  BEAM P A TTE R N  FACTORS > 0 dB=

NUMBER DF F IS H  USED = 4 0 3

F U L L  ANGLE OF CONE = 6 - 0 0

ES 'T IM ATED  V 0 LUME IN  C U B IC  METERS - . 3 2 6 E + O5

D E N S IT Y  IN  F IS H  FER  C U B IC  METER = . 1 2 4E - 01

E Q U IV A L E N T  STRATUM  LENG TH  (7-/100) = - 5263



TH8 8DE.XLS

Sampled volumes, numbers of accepted fish and densities in different sonar runs 
and in different ranges from transducer, R. Thames,Ham island, Old Windsor, 8.8.1991 

The numbers not accepted for final calculation of density in italics

Numbers of accepted fish targets

Experiment 1 Experiment
range/run Hamlrl Ham1r2 Ham1r3
2-4. 93 27 59

4*6. 11 19 14

6-8. 7 2 2

8-10. 1 3 4

10-15. 13 37 12

Sampled volumes (m‘3)
2-4. 1810 1220 1200
4-6. 5440 3650 3600
6-8. 11100 7460 7370
8-10. 18900 12700 12500
10-15. 76100 51000 50400

- Fish densities (lnds/100m~3>
2-4. 5.138122 2.213115 4.916667

4-6. 0.202206 0.520548 0.388889
6-8. 0.063063 0.02681 0.027137
8-10. 0.005291 0.023622 0.032

10-15. 0.017083 0.072549 0.02381

Tot.accept.tgt8 163 79

Tot. volume 62280 24670

Page 1



llT<s an(j length frequency distributions of targets and fish recorded 8.8.1991 

R.Thames, Ham Island area

TS mm Targets Fish !
-58 46.06 5

■I ■
-56 51.86 5 . ....I
-54 58.39 2 Note: Sounidng targets 10-15 m away of seining 2
-52 65.75 1 compared with catch composition of seining 3
-50 74.03 6
-48 83.35 5
-46 93.85 7
-44 105.7 10
-42 119 20
-40 134 24,°o!co» 150.8 23
-36 169.8 18
-34 191.2 14
-32 215.3 6
-30 242.4 4CO 273
-26 307.4
-24 346.1 . L_.. . _ .

48
53
63
73
83
93 2

103 5
113 13
123 17
133 33
143 21
153 22
163 16
173 7
183 6
193 4
203
213
330

sum 150 146

Page 1



R i v e r  THa-his bon lo^wfj
h lk M T  ? H i I

* * * * * * * * *  TS V e r ? io r .  2 . 0 0
Dual Beam D a t a  F',-v d uk: I i  on P r o g r  a<ii 

F o r ESP 281 V I .O j j  & V 2 .0 x  d a t a
*# ## # *$ tf * * * * * * *  5T* * * * * * * * * * * * * * * * * * * : * * * * * * * * * * >  *v *

■1 c ) C o p yr i g h t Bi o S o n i c s ,  I n c  . 1 A p r i l ,  :L991

?c:r  B:i. o S o n i  c s  S c i  a n t i  - f i e  H y c l r o a c o u s t i  c A p p i  i  c a t s  o n s
S e r i  a l  N u m b e r  5 2 0 5 — V 2 .  0 0 — 9 : 1 . - 000

R e a d in g  r i l e  D:\ESP\ 

A n a l y z i n g  R u n  # 

F I L E  NUMBER 1 ~ D i \ E S r  \ H a fli I  „ d t

DATA GROUP REPO RT FOR TRANSDUCER  1 

TO TA L  NUMBER OF P IN G S  = 100151

DATA FOR FREQUENCY 420.,

SUMMARY GF DATA FROM DEPTH 2 - 0  TO 4 * 0

TARGET STRENGTH DISTRIBUTION FDR STRATUS !
TS -74 -72 -70 -68 -66 -64 *62 --60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -32 -30

* 0 0 0 0 0 0 3 7 12 21 22 15 ? 4 0 0 0 0 0 0 0 0 0

^ p lS T G G R A M OF BEAM P A TTE R N FA C T ORS > 0 dB

B~ 0 dB TO B 1 dB NUMBER OF ECHOES == X 4

B- 1 dB TO B - 2  dB NUMBER OF ECHOES = r-iO

B~ 2 dB TO B - 3 dB NUMBER OF ECHOES ™ i.j

13”  3 dB TO B 4 dB NUMBER OF ECHOES - *

TO TA L  NUMBER OF RECORDED iECHQE r1-o — 21 5

NUMBER OF ECHOES US ED FOR S T A T IS T IC S  = 93

0 0 0 0

AVERAG E B A C K S C A T TE R IN G  CROSS S E C T IO N  = - 4 4 1 2 E - 0 5

B A C K S C A T T E R IN G  CROSS S E C T IO N  STD DEV *  . 3 3 7 S E - 0 5

AVERAG E  TAR G ET  STRENG TH  IN  dB =

TARG ET STREN G TH  STD DEV IN  dB -•

1* ECHOES W IT H  BEAM P A T TE R N  FACTO RS > 0 dB= 2 8

NUMBER OF F IS H  USED = 9 3

F U L L  AN G LE  GF CONE - 6 ., 0 0

E S T IM A T E D  VOLUM E IN  C U B IC  M ETERS ~ „ 181 .E+04
D E N S ! I Y  IN  F IS H  PER  C U B IC  METER =  .5 1 3 E - 0 1

■ g o u- T- v flu a ^aTR ftTU M

IN  ciB — Z) ■ ;•.. u . j

-54.. 7 4

3 .  2 9

i



SUMMARY OF DATA FROM DEPTH "0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74 -72 -70 -58' -i-i -64 -62 -60 -5? -55 -54 -52 -50 -4S -46 -44 -42 -40 -3S -3: -34 ->2 -30 -28 -25 -24 -22 -20 -18 -16 

S 0 0 0 0 0 0 0 4 3 2 ) 0 0 1  0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0

H ISTO G RAM  OF BEAM P A T TE R N  FACTORS > O

B~ O dB TO E ~ 1 dB NUMBER

B= 1. dB TD B ~ 2 dB NUMBER

B~ 2 dB TO B ~ 3 dl? NUMBER

B- 3 dB TO B 4 dB NUMBER

TO TAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T IS T IC S

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T IO N

B A C K S C A TTE R IN G  CROSS S E C T IO N  STD DEV

AVERAGE TARG ET STRENG TH  IN  dB ~

TARGET STRENGTH STD  DEV IN  dB =

# ECHOES W ITH  BEAM P A TTE R N  FACTO RS

NUMBER GF F IS H  USED ~

F U L L  ANG LE OF CONE ~

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS = 

D E N S IT Y  IN  F IS H  PER  C U B IC  METER 

E Q U IV A L E N T  STRATUM  LENG TH  ( 7 . / 1QO) ~

dB

OF ECHOES “  2

OF ECHOES ^ 2

OF- ECHOES = O

OF ECHOES O

.1 1

. 3 0 S 4 E - 0 5  IN  dB - * 5 S .  i 1
*

. 4 2  7 9 E - 0 5

•-•■57.0:1 

3 .. 6 2

d B =  4

1 1 

6 . OO 

* ■._44F"+ 0 4  
. 2 0 2 E - 0 2

. 9 9 9 8

U M M A R Y O F D A T A F R O M D E F' T H 6 . O T O S . O

V

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3

TS -74 -7? -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -42 -46 -44 -42 -40 -38 -36 -34 -32 -30 -23 -26 -24 -22 -20 -IB -\L

8 0 0 0 0 0 0 0 0 I 4 ! I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

H ISTO G RAM  OF BEAM P A T TE R N  FACTO RS > O dB

B ”  O dB  TC B ~ 1 dB  NUMBER OF ECHOES - 1

B~ 1 dB TC B = 2 dB  NUMBER OF ECHOES = O

B= 2 dB TO B = 3 dB  NUMBER OF E C H O E S .= O

B= 3 dB TO B = 4 dB  NUMBER OF ECHOES ~ O

TO TAL  NUMBER OF RECORDED ECHOES - 69

NUMBER OF ECHOES USED FOR S T A T IS T IC S  =

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T IO N  = . 2S*D E~ 05 IN  ciB ~ - 5 5 . 3 9

BAC ;KSC ATTER ING  CROSS S E C T IO N  STD DEV = .1  09CE-■ O5

AVERAGE TARG ET STRENG TH  IN  dB ^ - 5 5 .6 0



# ECHOES W ITH  BEAM P A TTER N  FAC TO RS  > O dB~ 1

NUMBER GF P !S F  USED =

F U LL  ANGLE OF COME ~

E 3 T IH A T E D  VOLUME IM  C U B IC  M ETERS - 

D E N S IT Y  IN  F IS H  PEP C U B IC  METER 

E Q U IV A L E N T  STRATUM LENG TH  (7 ./1 .00) ■=

7
6 , 0 0  

. 1 1 1E + 0 5  

- 6 2 8 h .- y i

, 9 9 9 6

SUMMARY GF DATA FROM DEPTH 8 . 0  Tl 1 0 . 0

TARGET STRENBTH DISTRIBUTION FOR STRATUM 4

TS -74 -72 -70 -68 -66 -64 -62 -60 -5B -56 -54 -52 -50 -46 -46 -44 -42 -40 -35 -36 -34 -32 -30 -29 -26 -24 -22 -20 -18 -16

5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0  0 0 C O O

ISTOGRAM  OF BEAM P A TTE R N  FACTO RS O dB

~B~ O dB TO B ■■■■■■■ 1 dB

B~ 1 dB TO B - 2 dB

B". 2 dB TO B - 3 dB

B "  3 dB TO B = 4 dB

NUMBER DF ECHOES = 

NUMBER GF ECHOES = 

NUMBER OF ECHOES = 

NUMBER OF ECHOES =

TO TA L  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T IO N  = 

B AC KS C ATTE R IN G  CROSS S E C T IO N  STD  DEV = 

AVERAGE TARGET STRENG TH  IN  dB =

TARGET STRENGTH STD D EV IN  dB =

it ECHOES W ITH  BEAM P A TTE R N  FACTO RS > O dB=

3 4

1

:L 0 0 4 E - 0 3  

OOOOE^-OO

I N d B -.39.. 9 8

- 3 9 . 9 3

O O

'(UMBER OF F IS H  USED = 1

F U LL  ANGLE OF CONE - 6 . 0 0

E S T I  M A TED V O L I j  M E IN  C U B IC  M ETERS ~ . .1 8 9 E  + O 5

D E N S IT Y  IN  F IS H  PER C U B IC  METER = .. 5 2 9 E - 0 4

E Q U IV A L E N T  STRATUM  LENG TH  (7 ./100>  ^  ..999 !

SUMMARY OF DATA FROM DEPTH . O TO iO . O

DEPTH IN T E R V A L S

FROM 2 . OO 2 - 8 0 3 . 6 0 4- 40 cr vJ -2 0  - 6 . OO 6 .. 80 7 . 60 a- 40 9 „ 2  O

TO 2 .. SO 3 .  6 0 4 - 4-0 lj  . 2 0 6j» OO 6 . ao 7 . 60 o -40 9 . 2 0 1 O . O O

TS S'

-•'74 O 0 0 0 (j o 0 0 0 0 *

- 7 2 o o M (j O Q O 0 0

- 7 0 o (j 0 ij 0 O 0 0 0 0

- 6 8 o 0 0 o O 0 0 0 0 o

— 66 0 (j (I) o 0 o 0 o 0 0

- 6 4 0 0 0 0 o 0 o o 0 O'



4 8 9
r-, (D 1 1 0  (j  2 ’

j -54 1 14 7 o 1 1 (j 0 0 (j 2
i C.T

0 8 7 o 0 I 0 0 0  0 !
! - 5 0 0 4 5 0 o o 0 o 0 u

- 4S 0 3 1 1 0 f"'t o rj 0  (j

- 46 0 0 0 0 0 0 o 'j O o
- 44 0 0 0 0 0 0 (j o 0 0

; - 4 2 0 0 o ■j o o 0 {j 0  0

1 - 40 0 0 0 o 0 o o 1 0 (j

"  3  S 0 0 o 0 0 0 o (j 0  .0

— 56 0 0 0 0 o 0 0 :j 0 0

- 34 0 0 0 0 0 0 t'\ o 0 0
_-r 0 0 0 0 rj o rj i j 0  0

- 3 0 0 0 0 0 o o o r j 0  0

| -~28 0 0 (j 0 o 0 o (j 0  0

t 0 0 0 0 o o o o 0 0

: - 24 0 0 0 0 o 0 0 0 0 0

i 'j 0 0 0 o o ij rj 0  0

! - 2 0 0 0 0 0 0 0 0 0 0 0

j - 18 o o 0 o o {j 0 I1 j ‘-j 0

~ 1 6 0 0 0 0 , 0 o 0 (j 0  0

SUM 14 47 3 4 7 2 4 I

3
0 0 1

H ISTO G RAM OF BEAM P A TTE R N FACTORS > 0 d B

B 0 dB TO B ~ 1 dB NUMBER OF ECHOES T~ 17

B— 1 dB TO B - 2 dB NUMBER OF ECHOES - 10

B= 2 dB TO B --- 3 dB NUMBER OF ECHOES s-r

B= 3 dB TO B - 4 dB NUMBER OF ECHOES

TO TA L MiJMBER OF RECORDED ECHOES = 5 3 0

J
NUMBER OF ECHOES USED FOR S T A T IS T IC S 1 1 2

AVERAG E BAC KSC ATTER  I.NG CROSS SEC T IO N . 5 0 4 4 E —0 5 IN  dB ~ -52., 97

BACKSC ATTERTN G  CROSS S E C T IO N  STD DEV = 

AVERAG E TARG ET STRENG TH  IN  dB  =

^ p A R G E T  STRENGTH STD  DEV IN  d B ~-

# ECHOES W ITH  BEAM P A T TE R N  FACTORS > 0 dB=

. 9 7 0 2 E - 0 !

-4 BE

NUMBER OF F IS H  USED =

F U L L  ANGLE OF COME ~

E S T IM A T E D  VOLUME IN  C U B IC  METERS 

D E N S IT Y  IN  F IS H  PER  C U B IC  METER 

E Q U IV A L E N T  STRATUM  LEN G TH  (V./1CO)

R 0 a ci i  ng -f i  1 e  D : \ E S F* \ |

A n <?. 1 y  :■* i  n Q R u n :!>

DATA GR 0 UP ~ REPORT FO'fi— TRANS D U C Eft 

TO TAL  NUMBER OF P IN G S  =

1 1.2 
6 . OO 

- .. 2 8 B E-^05 
=■ . 3B 9E-02

. 9 9 9 7

DATA F 0 R F REQUENCY 4 2 O «

SUMMARY GF D A "A  FROM D EPTH  2 .0  TO 4 . 0



0 Cl 7 13 ! 0 0 0 0 0 O O O O

H ISTO G RAM  OF BEAM PATTER N  FACTO RS .=• O dS

B= 0 dB

B= 1 dB

B== 2 dB

B~ 3 dB

TO B = 

TO B - 

TO G - 

T O  E =

1 dB

2 dB

3 dB

4 dB

NUMBER GF ECHOES =

NUMBER OF ECHOES ^

HUMBER OF ECHOES =

M! iril-'ER OF ECHOES -

TO TA L  NUMBER OF RECORDED ECHOED  ^

NUMBER OF ECHOES USED FOR S T A T IS T IC S  =

AVERAGE B A L K S C A ! TER IN C  CROSS S E C T IO N  ~

B A C K S C A T TE R IN G  CROSS S E C T IO N  STD DEV ~

AVERAGE TARG ET  STRENGTH IN  dB  -

TARG ET STRENG TH  STD DEV IN  dB =

ECHOES W IT H  BEAM PATTERN  FACTORS > 0 dB =

NUMBER OF F IS H  USED = 27

F U LL  ANG LE OF COME ^ 6 .. . 0

E ST  IM A TE D  VO L J lv!E I  H CLJ£ i C r IE i'EKS - .. i  2 2 E +04

D E N S IT Y  IN  F IS H  PER CUBIC H E "E R  ^ . 2 2 2 E - 0 1

E Q U IV A L E N T  STRATUM  :....ENi;i ; H ( X / 1 0 0 )  = I  . OOOO

2 7

. 1 5  38E~-05

. cV yS E -  :

IN  d B ---

SUMMARY OF DATA FROM DEPTH 4 . 0  TO 6 „ 0

32 -30 -23 -26 -24 -22 -20
0 0 0 0 0 0 0

B-~ O dB TO B .1 dB NUMBER OF ECHOES ~
B= I dB TO B = dB NUMBER OF ECHOES = 0
B= dB TO B = "T dB NUMBER OF ECHOES = o
B- T’-t dB TO B *= 4 dB NUMBER OF ECHOES - 5 )

TO TAL  NUMBER OF RECORDED ECHOES = 5 5

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 19

AVERAG E B A C K S C A TTE R IN G  CROSS S E C T IO N  = . 3 SO 9 E-04 IN  dB  =

B A C K S C A T TE R IN G  CROSS S E C T IO N  STD  D EV = _ . . 4 2 9 3 E-04  

AVERAG E TARG ET  STRENGTH IN  dB =

TARGET STRENG TH  STD DEV IN  dB ^

# ECHOES W IT H  BEAM PATTER N  FACTORS > 0 dB~ 3

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

TS -74 -72 -70 -68 -66 -64 -62 -60 -53 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -

I 0 0 0 0 0 0  0 - 2 2 1 2 0 0 2 1 3 3 1  2 0 0

H ISTO G RAM  DF BEAM PATTER N  FACTORS > 0 dB

L- O  - . 7

i 9 3

-18 -16 

0 0

- 4 4 - 1 0

- 4 8 . 2 7  

7 .. 4 2

NUMBER OF F IS H  USED =
FU LL  ANG LE OF CONE ~
E S T I M A T E D  u n >  I I M F  T M  P !  i ’> T r  M F T P I ^

1. 9*

6 - OO



SUMMARY OF DATA FROM DEPTH „ O

TARGET STRENGTH DISTRIBUTION FDR STRATUM 3

TS -74 -72 -70 -£S -6 6  -6 4  -62 -£Q -58  -56 -54  -52  -50  -4S -4 2  -40  -3 b  -3c  - 3 *  -31 - : >  -2 8  - 2 6  -24 -22  -20  -1 :  - ! £
II 0 0 0 0 0 0 0 0 0 0 1 > 0 0 C 0 0 0 0 0 :) (• 0 0 0 0 0 & 0

H ISTO G RAM  OF BEAM P A TTE R N  FACTO RS dB

B= 0 dB

B"-- I. dB

B= 2 dB

B ” 3 dB

TD B =

TO B - 

TD B = 

TO B

1 dB

2 dB

3 dB

4 d B

NUMBER OF ECHOES =■•

NUMB!?; - O r ECHOES ^

NUMBER OF ECHOES -

NUMBER OF ECHOES ■--=

TO TAL  NUMBER OF RECORDED ECHOES -~

jUMBER OF ECHOES USED FOR S T A T IS T IC S  =

AVERAGE B A C K S C A T TE R IN G  CROSS S E C T IO N  ~

B A C K S C A TTE R IN G  CROSS S E C T IO N  STD DEV -

AVERAG E TARG ET STREN G TH  IN  dB  =

TARG ET STRENG TH  STD  DEV IN  dB  =

# ECHOES W IT H  BEAM P A TTE R N  FACTO RS 0 d B ^

NUMBER OF F IS H  USED =■■ 2

F U L L  ANGLE DF CONE = 6 . 0 0

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS = . 7 4 6 E + 0 4

D E N S IT Y  IN  F IS H  PER  C U B IC  M ETER = .. 2 6 8 E - 0 3

E Q U IV A L E N T  S TR  A T UM LEN  G T H ( 7- /  i  OO) = . 9 9 9 '

. --i"/ 37 r.—Ol 

.. 12511-  o;

1 . 1 6

o

SUMMARY OF DATA FROM DEPTH 3 . 0  TO

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -4i -44 -42 -40 -33 -36 -34 -32 -30 -28 -26 -24 -22 -20 -13 -16

0 0 0 0 o o o : 0 0 0 u 0 0 0 0 0  0 0 0 0

H ISTO G RAM  GF BEAM P A T TE R N  FACTO RS ; O dB

B~ O dB TO B = 1 dB

B “ 1 dB TO B ~ 2 dB

B~ 2 dB TO B “  3  dB

B-= 3 dB TO B = 4 dB

NUMBER OF ECHOES = 

NUMBER OF ECHOES = 

NUMBER O F ‘ ECHOES ~ 

NUMBER OF ECHOES =

T O TA L  NUMBER OF RECORDED ECHOES == 

NUMBER OF ECHOES USED FOR S T A T IS T IC S  ■■= 

AVERAGE B A C K S C A T TE R IN G  CROSS S E C T IO N  ^

2 9

f )

. 1 4 5  IE - 0 4 IN  dB  - -48. 3 G

B A C K S C A TTE R IN G  CROSS S E C T IO N  STD DEV = . 8 1 29E -05



TARGET STRENG TH  STD  DEV IN  dB  =

# ECHOES W IT H  BEAM P A T TE R N  FAC TO RS  V 0 clB=

NUMBER OF F IS H  USED = 3

FULL. ANG LE OF COME = 6 . 0 0

E S T IM A T E D  VOLUME IM  C U B IC  M ETERS  = - 1 2 7 E + 0 5

D E N S IT Y  IN  F IS H  PER  C U B IC  M ETER  = . 2 3 7 E - 0 3

E Q U IV A L E N T  STRATUM  LENG TH  C /./1 00 ) = .993-

SUMMARY OF DATA FROM D EPTH TO 1 0 . 0  

DEPTH IN T E R V A L S

FROM 2 0  0 2 . SO 3 . 60 4.. 40 5 . 2  0 6 .. 0 0 6 . SC 7. 60 8 . 40 9 - 2 0
TO 2. BO 3.. 6 0 4 „ 40 5 . 2 0 6 „ 0 0 6 „ 80 7. bC S . 40 9 . 2.0 1 0  u 0 0

TS 11 . 
■- -) I. J

-74 ! 0 (j 0 (j (j (j * C? ( ' f } <j i"

-72 : o 0 £wj {j 0 (j o (j cj (j f j

-70 i o 0 o 0 0 (j A, i j 0 i j ( i

~  6 B ! o A o 0 0 cj o o (j. 0 C)

- 6 6  i 0 0 o (j A A o 0 cj 0
-64 ! : } 0 0 0 o 0 0 (j o i j fj

— 6 i ' .J. o A >0 (j ij 0 o cj cj

-60 ! o / 0 1 1 0 o (j 0 cj V

“ JO r \ 1 0 0 1 1 cj A o A A 1
-56 1 0 1 [j 0 0 o ij A

-54 ! -1 0 o A p ij A I1 A • j /}

o o 0 0 0 1 (j o Cj i

—50 0 (I) (j 0 tj cj I*'. (j 0 (j C}

-48 ! o 0 o i i Q C j o (j r~> 4

-46 I o A 0 i cj fj cj o j

-44 ! o 0 0 J. 2 (j (j (j Cj o

-42 : A 0 0 0 3 0 A o ij f )

-40 : ■Cj o o Cj
-t.i. (j 0 (j ij 0 1

-38 ! a A A 0 A {j A Cj o

-36 ! 0 fj 0 ij 0 0 0 o 0 o cj

-34 1 0 o 0 (j 0 (j f; c* c> f 1 » i

T '■’> » 
. JL. t (j o 0 (j 0 tj cj ij o C j

-30 1 o o o fj (j o 0 0 o

—28 ! 0 o 0 fj (j (j o o Cj 0 C j

-26 ! 0 0 A 0 ij 0 cj 0 0 ' i

-24 ! 0 o fj 0 0 0 0 0 Q o 0

_~7» r? ’ o cj 0 (j o Q 0 <j ij A cj

-20 : o o 0 0 0 0 (j 0 fj fj 0

— 1 hi I A o 0 (j (j o 0 cj A A 0

~ 16 1 Ci 0 (j (j 0 o (j cj Cj cj ij

SUM /
o 21 o d- 14 J. (j 1 {j 3: 51

H ISTO G RAM Uh BEAM P A TTE R N FAC TO RS > 0 crfi

B~- 0 dB TO B = 1 dB NUMBER OF ECHOES = 6

B= J dB TO B - 2 dB NUMBER OF ECHOES =

B= 2 dB TO B = W a
.

CO NUMBER OF ECHOES = 0

B= 3 d B TO B =■• 4 dB NUMBER OF ECHOES -- o

TO TAL  NUMBER OF RE[CORDED EECHOES = -̂.1 *7 /

NUMBER OF ECHOES USED FOR S T A T IS T IC S  =



-.'AGE TARGET STRENGTH IN  dB = - 5 3 . 9 9

SET STRENGTH STD DEV IN  dB = 6 .. 9 0

~;HGES W ITH  BEAM P A T TE R N  FACTORS > 0 d B "  6

V-ER OF F IS H  USED = 51

■ ANGLE OF CONE = 6 . 0 0

[MATED VOLUME IN  C U B IC  M ETERS - . 1 9 3 E + 0 5

•S IT Y  IN  F IS H  PER C U B IC  METER = -2 6 5 E - 0 2

• [ V A LE N T  STRATUM 1...ENGTH ( X / 100 ) = - 9 9 9 5

>di ng f- j, 1 e D: \ESF‘\FL;uTi 1 .. cl a t

■ • r "i ct i  y  2 . i  n y F*' u n / 3

A GROUP REPORT FDhT'TRANSDUCER I 

. T'AL NUMBER OF P IN G S  = 6 6 2 6

'^ S C A T T E R IN G  CROSS S E C T IO N  STD DEV “  . 3 137E -04

'A FOR FREQUENCY 4 2 0 .

■'.'■IMARY OF DATA FROM D EPTH  :<tmQ TO 4 . 0  

!,'!iET STREN6TH DISTRIBUTION FDR STRATUM 1
'• -74 -72  -7 0  -68 -66 * 6 ;  -62 -6 0  -5B -56  -54  -52  -50  -48 -46  -44  - 4 2  -40  - 3 3  -36  -3 4  -32 -30 -2S -2 6  -2 4  -2 2  -2 0  - I S  - 1 6
* 0 0 0 0 0  0 5 1 1  16 10 A 5 4 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11STOGRAM OF BEAM P A T TE R N  FACTO RS > O dB

0 dB TO B ~ 1 dB  NUMBER GF ECHOES = 3

1 dB TO B ~ 2 ciB NUMBER GF ECHOES ~ 1

2 dB TO B = 3  dB NUMBER OF ECHOES ~ O

3 dB TO B ~ 4 dB NUMBER OF ECHOES = O

• • I'AL NUMBER OF RECORDED ECHOES = 1 1 0

:'IBER OF ECHOES USED FOR S T A T IS T IC S  = 5 9

' LRAG E  B A C KS C A TTE R IN G  CROSS S E C T IO N  ----- - 3 7 1 9 E - 0 5  IN  dB == “ 5 4 - 3 0

'.^ S C A T T E R IN G  CROSS S E C T IO N  STD DEV ~ 4464E-- 05

' ERAGE TARGET STRENG TH  IN  dB  = - 5 6 . 3 1

•^G ET STRENGTH STD DEV IN  dB - 3 . 3 3

ECHOES W ITH  BEAM P A T TE R N  FACTORS > O dB =  6

:1BER OF F IS H  USED = _ 5 9

•_L ANG LE OF CONE = ‘ 6 - 0 0

T 'IM ATED  VOL.L)ME IN  C U B !C  M ETER3 = . 1 2 OE+ O4

N S IT Y  IN  F IS H  PER  C U B IC  METER = . 4 9 2 E - 0 1

■ i I V  AL.ENT STR  ATUM !.... ENGT H ("/- / 10 O ) = 1 . OOOO

"■IMARY OF DATA FROM D F F O > j _ 4 - . O T L i 6 ^



rAR6ET STRENBTH DISTRIBUTION FOR STRATUM 2
;= -74  -72  -70  -6 3  -66 -64 -62 -6 0  -5 8  -5 6  -54  -52  -50  -48  -46  -44  -42  -40 -3 8  -36 -34  -32  -30 -2 8  -2 6  -2 4  -2 2  - 2 0  -1 8  -1 6
5 0 0 0 0 0 0 0 0 0 0 0 3 4 !  1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0

-IISTOGRAM OF .BEAM P A TTE R N  FACTORS > O dB

3= O dB TO B 1 dB NUMBER GF ECHOES ~ O

3= 1 dB TO 6 ”  2 dB NUMBER GF ECHOES ^ O

3= 2 dB TD B == 3 dB NUMBER GF ECHOES - O

3= 3 dB TO B = 4 dB NUMBER GF ECHOES = O

TOTAL NUMBER OF RECORDED ECHOES = 3 6

MUMBER OF ECHOES USED FOR S T A T IS T IC S  = 14

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T IO N  - „ 2 7 1 5 E - 0 4  IN  dB ~ - 45 .& <

B A C KS C A TTE R IN G  CROSS S E C T IO N  STD DEV =■■=■■ • . 2 4 4 6 E - 0 4

AVERAGE TARG ET STRENGTH  IN  dB = -47.. 4!

RGET STRENG TH  STD DEV IN  dB ^ t 4 . '

# ECHOES W ITH  BEAM PATTER N  FACTO RS > O dB== O

NUMBER OF F IS H  USED = 14

F U LL  ANGLE OF CONE = 6 , 0 0

E S T IM A T E D  VOLUME IN  C U B IC  METERS = „ 3 6 0 E + 0 4

D E N S IT Y  IN  F IS H  PER C U B IC  METER = . 3 S 9 E - 0 2

EOU IV  AL E:NT STRATUM LENGTH  ( 7. / 10O ) - . 9 9 9 9

SUMMARY OF DATA FROM DEPTH 6 . 0  TO 8 . 0

ET STRENGTH DISTRIBUTION FOR STRATUS 3 
.TS -74  -72  -70  -68  -66 -64  -62  -6 0  -58  -56 -54  -52  -50 -48  -46  -44  -42 -40 -3 3  -36 -3 4  -32  -30 - 2 3  -2 6  -2 4  -22  - 2 0  -1 3  -1 6

0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

H ISTO G RAM  OF BEAM P A TTE R N  FACTORS > .0  dB

B- O dB TO B = 1 dB NUMBER OF ECHOES = O

- B“ 1 dB TO B - 2 dB NUMBER OF ECHOES ~ O

B~- 2 dB TO B 3 dB NUMBER OF ECHOES = O

B= 3 dB TD B = 4 dB NUMBER GF ECHOES - O

TO TAL  NUMBER OF RECORDED ECHOES = 3 8

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 2

AVERAGE B A C K S C A T TE R IN G  CROSS S E C T IO N  = . - . 5 S 4 0 E - 0 4  IN  dB = - 4 2 . 3 4

B A C K S C A TTE R IN G  CROSS S E C T IO N  STD DEV = . 7 7 0 5 E - 0 4

AVERAG E TARG ET  STRENGTH  IN  dB  “ '  - 4 6 . 7 7

TARG ET STRENGTH STD DEV IN  dB = 1 0 - 3 2

i l  ECHOES W IT H  BEAM PATTERN  FACTORS > O dB-



D E N S IT Y  IN  F IS H  PER C U B IC  METER = -2 7 2 E - 0 3  

E Q U IV A L E N T  STRATUM LENG TH  (7 ./1 0 0 )  = . 9 9 9 8

SUMMARY OF L> r"!;Th i-ROM BEF’ ! !■H h  . 0 T u 1 0 .

TARGET STRENGTH 0'1 BTk !BOTiÔ  FOR STRATI?" 4

TS -74 -72 -70 -bS -tb -b2 -LO -53 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -2b -24 -22 -20
3 0 d 0 v 0 0 0 i 0 0 1 0  1 0  1 0 0 0 0 0 0 0 0 0 0 0 0 0

H ISTO G RAM OF BEAM P A TTE R N FACTORS > 0 dB

B~- 0 d B ! i.J B ~ 1 dB N U M B E R OF E C H U E S
B~ 1 dB ~r r"s 1 L.J B = 2 dB NUMBER OF ECHOES =■■ 0

B= 2 dB ~t* f-‘,I \rJ B = 3 dB NUMBER OF ECHOES = 0
B -  3 dB TO B — 4 d t! NUMb-ER OF ECHOES ~ O

D TAL NUMBER DP RECORDED ECHOES =

MUMBER OF ECHOES USED FOR S T A T IS T IC S  - 

AVERAGE B AC KSC ATTER IN G  CROSS S E C T IO N  ~ 

B A C K S C A TTE R IN G  CROSS S E C T IO N  STD  DEV - 

AVERAGE TARGET STRENGTH IN  dB = 

f A R G E I STRENGTH STD DE V IN  d B ~

# ECHOES W ITH  BEAM P A TTE R N  FACTORS > 0 dB=

y.1

4

9 2 0 8 E - 0 5

9 9 5 8 E - 0 5

IN IB == Un J* \\_i\J ..

5 - 34

NUMBER OF F IS H  USED =

F U L L  ANG LE OF CONE =

E S T IM A T E D  VOLUME IN  C U B IC  METERS 

D E N S IT Y  IN  F IS H  PER C U B IC  METER 

E Q U IV A L E N T  STRATUM LENG TH  (7 ./1 0 0 )

6 . 0 0  

. 1 2 5 E + 0 5  

. 3 2 0 E - 0 3

. 9 9 9 8

SUMMARY OF DATA r-“ROM DEF TH 2-0  TO - 10 0

DEPTH IN T E R V ALS

FROM 2 - oo 2 - oU 3 - £>U 4 - 40 5 „ 20 6 M O * J 6 . 80) 7 _ f i s . 40 9 . 2 0
TO 2. SO ,j., tr> O 4.. 40 5. 20 6 . OO 6. 8 (j 7 . 60 8. 40 9 . 2 O (j „ 0)0)

•T C' Cl !1 o W.f V.,'

-74 ! O 0 Q f-> o ij 0 o 0 0 o
-72 O o O fj 0 0 <j ['■ 0 0) 0
-70  : 0 0 0 0 o (j o o 0.5 0

-63  : 0 Ci 0 0 o. O (j o 0 L } o

—66  ! 0 <j 0 0 0 0 0 o 0 o i j

— 64  ! {j ij 0 o 0 O (j o (j (j tj

-62 cr ̂) o o o 0 o ij (j o> o cr

-60 : 9 .̂1 o (j o (j (j !'i tj £ 12
cn  >wid t 7 1—i •? o rj o o 0 '.J (j (j 16

--56 : 7 3 o (j o (j (j tj (j ,'j 10;

-54  : j. -r (j o 0 (j o X rj L.L .■

-' 'r~> 2 I -:l! o 1 o 0 t ‘l o o o

-SO ! 1 3 0 2 Q 0 1 (j o r~>7
/I r*> i s\



- 44 (j o 0 0 '~r 0 0 o o 0

- 42 0 o 0 0 i o o 0 0 0 1
- 40 0 o o 0 3 0 1 0 0 o

Ci 0 0 o 0 o 0 o o 0 o 0
- 36 0 (j o o 0 0 0 0 o o (j

- 34 0 0 o 0 o 0 o 0 0 o o
•-J ji, o 0 o o 0 0 o o (j o 0

- 30 o 0 o o 0 0 . '1 0 Q o o
- 2 B o o 0 0 0 o 0 0 0 0 ('■

- 26 0 0 o o ij n ■ ") 0 0 o (j

- 24 0 0 0 0 o 0 o 0 o 0_ o 0 0 o o 0 o 0 0 0 0
- 20 0 0 0 o o 0 ■j Ci 0 0 (j

- 18 (j 0 0 o o 0 o 0 0 i j o
- 16 0 0 0 o o 0 0 Cs o o o

SUM 33 26 o 4 10 0 1 7 I —I 7/9

STOGRAM OF BEAM P A TTE R N FACTO RS > 0 dB

0 d B TO B = 1 uB NUMBER OF ECHOES == /

1 dB TO B = dB NUMBER OF ECHOES == i
r> dB TO B - dB NUMBER OF ECHOES o
~*T dB TO B = 4 dB NUMBER OF ECHOES - o

TO TAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T IO N  = 

B A C K S C A TTE R IN G  CROSS S E C T IO N  STD  DEV = 

AVERAGE TARG ET STRENGTH IN  dB ~

TARGET STRENG TH  STD  DEV IN  dB =

tt ECHOES W ITH  BEAN P A TTE R N  FACTO RS > 0 dB =

981

7 9

. 9 5 3 3 E - 0 5  

- 1 8 3 6 E - 0 4

NUMBER DF F IS H  USED =

^ j jU L L  ANGLE OF CONE =

^ P T I  MATED VOLUME IN  C U B IC  M ETERS =• 

D E N S IT Y  IN  F IS H  PER C U B IC  METER 

E Q U IV A L E N T  STRATUM  LENGTH  ( 7. / 10 0 )  ~

6 0 0  

1 9 0 E + 0 5  

4 j. 5E--02

. 9 9 9 9

TS  V e r s io n '  2 - 0 0  % % % % % % % & % % % % % %  

D u a l Be* am D a ta  R e d u c t io n  P r  o g r  a At 

F o r  ESP  28 1  V I .  Ox V 2 . 0 ;: d a t a  - f i l e s

(c )  C o p y r i g h t  B io S o n ic s ,  I n c .  1 A p r i l ,  1991

■f o r  B i oSon  i  c s  S c i e n t  i  -f :L c H y d r o a c o u s t  i c  App 1 i  c a t  :i. o n s

S e r  l  a 1 Number* 5 2 0 5 - V 2.. 0 O—91 -0 O 0

IN  dB = -50.. 21

- 5 4 . 3 2  

5 .  4 6

R e a d in g  f i l e  D ;\ hSP  

A n a ly z  i  ng R un  # 

F IL E  NUMBER 1 =

>HAM i. yu<niu

D :\ ESP\ HAM1 . d a t

DATA GROUP REPORT FOR TRANSDUCER 

TO TAL NUMBER OF P IN G S  = 10051

DATA FOR FREQUENCY 420



SUMMARY OF DATA  FROM DEPTH 1 0 . 0  TO 1 5 .0

TARGET STF:EKGTH DISTRIBUTION FOR STRATUS 1
T r 7 
.13 - } 4 -72 ~s

"/V -63 -66 -64 -62 -■60 _c.c: _c;
J v  J ̂ -54 -52 -50 -43 - U w h + -42 -40 -33 -36 -34 -32 -30

8 0 0 0 0 0 0 0 0 0 0 0 0 1 2 • A 1 t *t i 0 0 0 0

H I S IrOGFr\AM OF BEAM P AT TERM r~ n -r r*\ r*■ r~- *•. .
r H L  i VJ\ \Z> V..* dB

B~ 0 dB TO B = 1 dB NUMBER OF ECHOES = ("’

B= 1 dB TO B = p dB NUMBER OF ECHOES = 0
B :--

J—\ dB TO B = 3 d B NUMBER OF ECHOES - 0

B " dB TO B ~ 4 dB NUMBER GF ECHOES o

TO TAL  NUMBER OF RECORDED ECHOES ^  1 2 0

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 13

AVERAGE B A C K S C A T T E R IN G  CROSS SEC T IO N  = . 7 0 9 5 E - 0 4  IN  dB  ~ -41

^ C K S C  AT T E R IN G  CROSS SEC T I  ON STD DE V = 4 4 fc 4 E- O4

AVERAGE TA R G E T  STRENG TH  IN  dB = “ 42

TARGET S TR EN G TH  STD  DEV IN  dB = 2

# ECHOES W IT H  BEAM P A TTE R N  FAC TO RS  > 0 c!B= 0

NUMBER OF F IS H  USED = 13

F U L L  ANG LE OF CONE = 6 .. 0 0

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS = . 7 6 1 E + 0 5

D E N S IT Y  IN  F IS H  PER  C U B IC  M ETER  = . 171E--03

E Q U IV A L E N T  STRATU M  LENG TH  (7 ./1 0 0 )  = 1 . 0 0 0 0

SUMMARY OF D ATA  FROM DEPTH 1 5 . 0  TO 2 0 . 0

foSET STRENGTH DISTRIBUTION FOR STRATUil 2 
TS -74  -72  -7 0  -6 8  -66  -64  -62  -6 0  -5 8  -56  -54 -5 2  -50  -4 8  -46 -44  -4 2  -40  -3 8  -36  -3 4  -32 -3D -2 8  -2 6  -24  -22  -2 0  -18  -16
8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

H ISTO G RAM  OF BEAM P A TTE R N  FAC TO RS > O dB

B- 0 dB TO B = 1 dB NUMBER OF ECHOES - 0

B= 1 dB TO B = O dB NUMBER GF ECHOES = O

B= dB TO B = T d B NUMBER OF ECHOES = 0

B= dB TO B = 4 dB NUMBER OF ECHOE-.S

TO TA L  NUMBER OF RECORDED ECHOES = 39

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 2

AVERAG E B A C K S C A T T E R IN G  CROSS S E C T IO N  «  . 5 2 3 7 E - 0 4  IN  dB  - - 4 2

B A C K S C A T T E R IN G  CROSS S E C T IO N  STD  DEV - . 4 2 9 2 E - 0 4

AVERAG E TA R G E T  STRENG TH  IN  dB  ~ " 4 3

TARG ET S TR EN G TH  STD  DEV IN  dB = - _ 4

49

2 8

. 81

. 7 0  

. 0 6



0 i j Q

NUMBER OF F IS H  USED = . 2 

FU LL  ANG LE OF CONE = 6 . 0 0

E S T IM A TE D  VOLUME IN  C U B IC  M ETERS  = . 8 8 8 E + 0 5

D E N S IT Y  IN  F IS H  PER C U B IC  M ETER = . 2 2 5 E - 0 4

E Q U IV A L E N T  STRATUM  LENG TH  C '/ lO O )  = . 6 6 6 0

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 20  -O

DEPTH IN TER VA LS

FROM 2.. 00  3 . 8 0  5 . 6 0  7 . 4 0  9 . 2 0  1 1 .0 0  1 2 .8 0  1 4 .6 0  1 6- 40  1 8 .2 0  

TO 3 .8 0  5 . 6 0  7 . 4 0  9 . 2 0  1 1 . 0 0  1 2 .8 0  1 4 .6 0  I 6 - 40  18» 2 0  2 0 . 0 0
TS

-74 (j 0 0 0 0 o (j o 0
_-yt /•“, 0 0 i j tj (j (j o o i j (j
-70 (j 0 i j i j 0 i j 0 0 0 0
- 6 8 0 o (j 0 0 i j 0 0 A 0
~ 6 6 {j 0 (j tj o tj 0 ij 0
-64 0 o 0 0 0 fj 0 o tj 0
-62 — o (j 0 0 0 fj o i j 0
-60 7 4 (j 0 0 fj ij 0 o 0
—58 1 2 1 1 o ij tj o 0 o
-56 2 0 3 1 i j 0 o 0 o 0
-54 (j .2 i j tj i j o o 0 0

15 (j j. i j tj (j 0 0 o 0
-50 9 (j ij tj fj 0 0 0 o ij
-48 4 1 i j tj 0 1 (j 0 o (j

-46 (j ij tj (j "1 fj 0 ij

-44 0 (j i j o tj 1 tj o 0 0
-42 ij (j 0 tj tj o 2 o 0 cj
-40 (j 0 0 1 0 4 tj 1 0 (j

-38 0 (j 0 tj tj 1 fj i j i j tj

-36 0 (j 0 0 0 tj tj 0 (j ij
-34 ij [j 0 o 0 i j fj o fj fj
_  -x rt 0 0 0 (j (j ij tj o ij ij

-30 o 0 i j (j 0 tj o o ij 0
-28 0 0 (j (j 0 ij tj i j fj fj

-26 ij o Ci 0 0 0 0 * 0 0 (j

-24 o o 0 o 0 fj ij o tj 0
- 2 2 {j o 0 0 0 tj tj fj ij 0
- 2 0 o 0 0 0 0 0 o 0 (j

-18 o 0 o 0 o 0 ij o tj ij

- 1 6 0 o o o 0 ij fj fj fj

SUM r-> 10 /■ T 0 1 1 :i 1 tj

H ISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES - 17
B= 1 dB TO B = 2 dB NUMBER OF ECHOES - 10
B-- 2 dB TO B = 3 dB NUMBER * OF ECHOES = 5
B= 3 dB TO B = 4 dB NUMBER OF ECHOES = 1

TOTAL NUMBER OF RECORDED ECHOES “ 530 -

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 127

AVERAGE BACKSCATTER ING  CROSS SECT IO N  = . 1254E--04 IN  dB = - 4 9 . 0 2

-B A i^^ A -XXEE X iv ia  CROSS SEC T I  0 N STD  DEV =  . 2 6 7 3 E - 0 4



TARGET 3 1 RENG1 H STD DEV IN  dB ~

«= ECHOES W ITH  BEAM PATTER N  FACTORS > 0 dB =

NUMBER GF F IS H  USED - 127

F U L L  ANGLE OF CONE = 6 . 0 0

E S T IM A T E D  VOLUME IN  C U B IC  METERS = .. 1 6 S F + 0 6

D E N S IT Y  IN  F IS H  PER  C U B IC  METER - . 7 5 7 E - 0 3

E Q U IV A L E N T  STRATUM  LENG TH  O './1 0 0 ) ~ .8 9 4 9

R e a r i in q  T i 1 e  D: \ESP\F/AtQ., d a t  

A n a l y z  i  n o  Run 'it
DATA GROUP^REPORT FOR TRANSDUCER 1 

TO TAL  NUMBER OF P IN G S  = 6S 9 6

DATA FOR FREQUENCY 420.,

NUMMARY OF DATA FROM DEPTH 1 0 . 0  TO 1 5 . 0

9

TARGET STRENGTH DISTRIBUTION FOR STRATUS 2

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -43 -4i -44 -42 -40 -38 -36 -34 -32 -30 -2B -26 -24 -22 -20 -18 -li­

lt 0 0 0 0 0 0 0 0 0 1 1 0 1 1 3 2 1 7 8 7 3 2 0 0 0 0 0 0 0 0

H ISTO G RAM  OF BEAM P A TTE R N  FACTORS > 0 dB

B~ O dB TO B - 1 dB NUMBER OF ECHOES = 3

B= 1 dB TO B - 2 dB NUMBER OF ECHOES = 3

B~ 2 dB TO B - 3 dB NUMBER OF ECHOES = 1

B~ 3 dB TO B = 4 dB NUMBER OF ECHOES = O

TO TA L  NUMBER OF RECORDED ECHOES ”  151

NUMBER OF ECHOES USED FGR S T A T IS T IC S

^ ^ / E  ft AGE B A C K S C A TTE R IN G  CROSS S E C T IO N

B A C K S C A TTE R IN G  CROSS S E C T IO N  STD DEV

AVERAG E TARG ET STRENG TH  IN  dB =

TARG ET STRENGTH  STD  DEV IN  dB  =

# ECHOES W ITH  BEAM PATTER N  FACTORS > O dB=  7

NUMBER OF F IS H  USED = 37

FU L L  ANG LE OF CONE = 6 .. OO

E S T IM A T E D  VOLUME IN  C U B IC  METERS = . 5 1 0 E + 0 5  

D E N S IT Y  IN  F IS H  PER  C U B IC  METER ~ . 7 2 6 E - 0 3

E Q U I V A L  E NT STR ATI.! M L  E N G T H ("/. / 1 OO) “  1 . O O O O

1 S U 3 E •“ -J 3  I  N d E; 

t

16 5 3 E - 0 3

■7 a a

SUMMARY OF DATA FROM DEPTH 1 5 .0  TO 2 0 . 0  

TARGET STRENGTH. DISTRIBUTION FQS STRATUfl 2

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -.26 -24 -22 -20 -18 -16



H ISTO G RAM  OF BEAM PATTERN  FACTORS > 0 dB

B :- 0 dB TO B ==•■ 1 dB NUMBER OF ECHOES ■■= ?

B“ 1 dB TO B = 2 dB NUMBER OF ECHOES = 1

B = dB TO B --= 3 dB NUMBER OF ECHOES -
B— "r dB TO B = •1 dB NUMBER OF ECHOES = !

TO T A L  NUMBER OF RECORDED ECHOES = 2 7 0

NUMBER OF ECHOES USED PQR S T A T IS T IC S  = 8 9

AVERAG E B A C K S C A TTE R IN G  CROSS S E C T IO N  = . 3 7 7 7 E - 0 3  IN  dB ~ - 3 4 . 2 3

B A C K S C A T TE R IN G  CROSS S EC T IO N  STD DEV = .3 6 :1 7E -03

AVERAG E TARG ET  STRENGTH IN  dB «  - 3 6 . 0 6

TARG ET STRENG TH  STD  DEV IN  dB = 4 - 2 3

#• ECHOES W ITH  BEAM PATTERN  FACTORS > 0 dB~- 14

a MBER OF F IS H  USED = 89

F U L L  ANGLE OF CONE = 6 . 0 0

E S T IM A T E D  VOLUME IN  C U B IC  METERS = . 1 0 1 E + 0 6

D E N S IT Y  IN  F IS H  PER  C U B IC  METER = . B 8 1 E - 0 3

E Q U I VAL_ENT STRATUM  LENGTH < X /  100 ) = .9 9 '

SUMMARY OF DATA . FROM DEPTH 2 . 0  TO 2 0 . 0

DEPTH IN T E R V A L S

FROM 2.. 0 0  3 .  SO 5 . 60  7 . 4 0  9 . 

TO 3 . 8 0  S.. 60  7 . 4 0  9 . 2 0  11,

TS

T /} 1/ "4 I 0 (j o 0
-7 r-v 1
/ .cL t 0 o 0 o

- 7 0  ! o o o 0

■“ 6 G ! o 0 0 0

- 6 6  : Cj o (j 0

- 6 4  ! 0 0 (j (j

- 6 2  : tj (j 0

- 6 0  ! 7 0 0

- 5 8  ! 13 1 1. (j

- 5 6  : -T 1 0 (j

- 5 4  ! :! o 1
cr i v-J ̂  1 0 0 1 o

- 5 0 0 (j 0 0

- 4 8  : o 0 (j

- 4 6  : 0 1 0 0

- 4 4  : o T. o 0

- 4 2  i 0 o i o

- 4 0  : o 1 o (j

- 3 8  : fj o 0

- 3 6  : 0 o 0 (j

- 3 4  : 0 0 o Cj
_*:f i 0 0 0 Cj

- 3 0  ! 0 0 0 o

- 2 8  ; i j o fj (j

- 2 6  : o o o (j

2 0  1 1 . 0 0  1 2 . SO 1 4 . 6 0  16 . 4 0  J S „ 2 0

O O :!. 2.. 8  0 J. 4.. 6  0  1 6 .4  0  1 8 . 2 0  2  0 O 0

SL;

{j 0 0 Cj o 0 o
(j 0 Cj .0 0 Cj
0 (j o 0 (j 0 >j
fj o Cj Cj 0 C) C.

0 o 0 0 o 0 C)

(j 0 o o o 0 Cj

o o o 0 o 0 ;t

0 (j t j Cj 0 0 rjj

0 0 O Cj (j 0 1 5
(j 1 o Cj o 0 Zs

(j 1 o (j o (j r~

1 o (j Cj 0 Cj '•"I

(j i o ,j 0 Cj 1
Cj {j 0 0 L.

Cj (j "T o 1 0 tj

0 t 1 (j 1 :! *T

Of Cj 3. 1 1 0
(j Cj crv_r cr

4 crU 2 0
0 Cj s ~T O crU 2 4
ij 0 6 .  4 7 -:b
0 Cj "T 4 9 y.'. 1 0
(j Cj 1 6/ 14
fj 0 0 0 1 i.

0 o 0 Cj 2 2 A

(j 0 o 0 I } 0 o



--1 6 d) 0 o o 0

SUM 27 15 cr/ 1 3 4 '7' Q  2

H ISTO G RAM 01- BEAM P A T TE R n FAC T GRS > O —1 V'»l_J IZ-

B = 0 d B T 0 B - 1 dB NUMBER OF ECHOES __ 4 rm

B= 1 dB TO r*r __ 2 dB NUMBER OF ECHOES rz: y

r j _  ' 7 d B r 1J 3  = 3 dB N L J M B E R OF ECHOES —  3

B — 3 d B r 0 4 dB NUMBER OF ECHOES zz 1

TO TAL NUMBER OF RE CORDED E C H (J E Ci — 5 9 7

o o ~cj" ■>

17

NUMBER GF ECHOES USED FOR S T A T IS T IC S  =

AVERAGE B A C K S C A T TE R IN G  CROSS S E C T IO N  =

E-:ACKSCATTERIMG CROSS S E C T IO N  STD D EV  =

AVERAGE TARGET STREN G TH  IN  dB =

TARGET STRENGTH STD  D EV IM  dB =

ECHOES W ITH  BEAN P A T TE R N  FAC TO RS > O dB™

NUMBER C)F F IS H  USED = 177

FU LL  ANGLE OF COME = 6 . 0 0

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS - . 1 5 4 E + 0 6

D E N S IT Y  IN  F IS H  PER C U B IC  METER = „ 1 1 5 E - 0 2

E Q U IV A L E N T  STRATUM  LEN G TH  (7./ 1 0 0 )  = » 9 9 V  8

R ead  i  ng  - F ile  D: \ESP \HAM 1. d a t  

A n a l y z i n g  Run # 3 

DATA GROUP’ REPORT F 0 F< T R A IMS D U CE R 1 

TO TAL NUMBER OF P IN G S  = 6 6 2 6

pr-j Onf".0 3

N u rJ

9 7

DAT A FOR FREQUENCY 4 2 0 ,

SUMMARY OF DATA FROM DEPTH  1 0 .0  TO •t cr *-v 
i. v-J . y;

TARGET STRENGTH DISTRIBUTION FOR STRATUM !
TS -74 -72 -70 -68 -66 -64 -62 -60 •-58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -.32 -30 -28 -26 -24 -22 -20 -18 -\b

f 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 2 3 2 1 0 0 0 0 0 0 0 0 0 0 V

H ISTOGRAM OF BEAM P A T TERN FAC TO RS !> 0 dB

8 = 0 dB TO B - 1 dB NUMBER OF ECHOES ~ 1

B~ 1 dB TO B = 2 d B NUMBER OF ECHOES = O

B~ 2 dB TO B ~ 3 dB NUMBER OF - ECHOES = Oi
B~ 3 dB TO B = 4 dB NUMBER OF ECHOES = O

TO TAL NUMBER OF RECORDED ECHOES = 

NUMBER OF ECHOES USED FOR S T A T IS T IC S  

AVERAGE B A C K S C A T TE R IN G  CROSS S E C T IO N

683

12
5B18E--04 IN  dB =

BA C K SC A TTER IN G  CROSS S E C T IO N  STD D EV  = . 4 1 4 3 E - 0 4



TARGET STRENGTH STD DEV IN  dB = 3 .  72

It ECHOES W ITH  BEAM P A TTE R N  FACTORS > O dB=

NUMBER OF F IS H  USED = 12

FU LL  ANGLE OF COME - 6 . 0 0

E S T IM A T E D  VOLUME IN  C U B I C  M ETERS - . 5 0 4 E + 0 5

D E N S IT Y  IN  F IS H  PER  C U B IC  METER = . 2 3 S E - C 7  

E Q U IV A LE N T  STRATUM LENG TH  (7 ./1 0 0 )  = 1 , 0 0 0 0

SUMMARY OF DATA FROM DEPTH  3 5 .0  TO 2 0 > 0

TARGET STRENGTH DISTRIBUTION FORSTRATUH 2
TS -74 -72 -70 -66 -66 -64 -62 ■■60 -jS -j6 -54 -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -32 -30 -28 -26 -24 -22 -20 -13 -16
8 0 0 0 O O O O 0 0 0 0 0 0 0 0 0 0 1 2 0 0 1 0 0 0 0 0 0 0 u

STOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES ~ 0

B- 1 dB TO B = 2 dB NUMBER OF ECHOES = 0
B = 2 dB TO B = 3 dB NUMBER OF ECHOES = 0
B= 3 dB TO B =■•= 4 dB NUMBER OF ECHOES = 0

TO TAL NUMBER OF RECORDED ECHOES = 6 5

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 4

AVERAGE B A C KS C A TTE R IN G  CROSS S E C T IO N  - . 2 3 0 2 E - 0 3  IN  dB ~ - 3 6 . 3 8

B AC KS C ATTER IN G  CROSS S E C T IO N  STD DEV - . 1 9 0 7 E - 0 3

AVERAG E TARG ET STRENGTH IN  dB = - 3 7 . 2 6

TARGET STRENGTH STD DEV IN  dB = • 2 . 9 3

^ ^ E C H O E S  W ITH  BEAM P A T T E R N  FACTORS > 0 d B =  O

NUMBER OF F IS H  USED ~ 4

F U LL  ANGLE OF CONE - 6 .. 0 0

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS = . 3 0 3 E + 0 5

D E N S IT Y  I N F IS H  PER  C U B IC  METER = . 1.3 2  E ~03

E Q U IV A L E N T  STRATUM LEN G TH  (7 ./1 0 0 )  ~ . 3 7 8 3

SUMMARY GF DATA FROM D EPTH  2 . 0  TO 2 0 . O

D EPTH  IN T E R V A L S

FROM 2 . 00  3 . 3 0  5- 6 0  7 . 4 0  9 . 2 0  1 1 - 00  1 . 80 14.. 6 0  1 6 . 4 0  1 8 . 2 0  

TO 3 . SO 5 . 6 0  7 . 4 0  9 . 2 0  X X . 0 0  i  2  .. SO 1. 4  .. 60 1 6 . 4 0  13  . 2 0  2 0  . 0 0

TS ;ui



hi I  s 1 OGRAM OF BEAM 1 t A -rr  ♦TERN FACTORS > 0 dB

B-- 0 dB TO B ~ i dB NUMBER DF
1 dB TO B = n dB NUMBER OF

'B= 2 dB TO B = "T dB NUMBER OF
B= 3 dB TO B ' = 4 dB NUMBER OF ECHGE

T O T A L  NUMBER OF RECORDED ECHOES = 

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 

AVERAG E  B A C K S C A T TE R IN G  CROSS S E C T IO N  =

B A C K S C A T T E R IN G  CROSS S E C T IO N  STD DEV =

AVER AG E  TAR G ET  STRENG TH  IN  dB =

f t iR G E T  STREN G TH  STD  DEV IN  dB  =

tt ECHOES W IT H  BEAM PATTER N  FACTO RS > 0 dB=

NUMBER OF F IS H  USED = 95

F U L L  AN G LE  OF CONE = 6 . 0 0

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS = . B 2 5 E + 0 5

D E N S I T Y :r. N F IS H  PER  C U B IC  I1ETER  = . 1 1 5 E -02 

E Q U IV A L E N T  STRATUM  LENG TH  ( 7 . / 1 0 0 )  = . 8 0 3 9



[ < k &  s > \ b

TH7_9DE.XLS

Sampled volumes, numbers of accepted fish and densities in different sonar runs

and in different ranges from transducer, R. Thames, Didcot reach, 5-7.9.1991

The numbers not accepted for final calculation of density in italics

Numbers of accepted fish targets

Experiment 1 Exper.2 Exper. 3

Range/run DI13r2 Di14 Di16r1 Di16r2

2-4. 85 66 4 217

4-6. 496 212 8 180

6-8. 646 313 68 63

8-10. 131 303 6 57

Sampled vo ume (m‘3)

2-4. 2530 545 842 1330

4-6. 7590 1640 2530 3980
6-8. 15500 3350 5170 8150

8-10. 26400 5690 6910 13800

Density (fis1/100 m‘3)

2-4. 3.359684 12.11009 0.475059 16.31579

4-6. 6.534914 12.92683 0.316206 4.522613

6-8. 4.167742 9.343284 1.31528 0.773006

8-10. 0.496212 5.325132 0.086831 0.413043

Tot Volume 31155 8542 13460
Tot accept tgts 1818 80 460
Density 5.835339 0.936549 3.417533

Page 1
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TH7_9SI.XLS

Length frequency composition of Sept. 1991 Fixed location surveys
(R.Thames, Didcot reach)

TS mm SitelTgts Sitel Fish Site2 tgts Site 2 fish Site 3 Tgts Site 3 Fish

-58 46.1 31 5 78

-56 51.9 59 1 72

-54 58.4 70 4 66

-52 65.7 125 2 99

-50 74 153 4 88

-48 83.4 191 4 74

-46 93.9 197 2 61

-44 106 180 0 43
-42 119 182 1 27

-40 134 159 7 12

-38 151 105 13 6

-36 170 54 23 1

-34 191 46 16
-32 215 26 1

-30 242 8
-28 273 5
-26 307
-24 346

48
53
63 4

73 33 13 14

83 59 37 70

93 74 33 81

103 87 19 117

113 51 14 55

123 44 4 29

133 18 12 11

143 13 6 6

153 5 4 2

163 6 1 1

173 4

183 5
193 1

203 6

213 1

223
233 4

243 2

253
263
273 1
283 2

293
303

Page 1
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TH7_9SI.XLS

313 1

323 2

333 2

353
400 1

SUM 1591 425 83 144 627 386

% Frequency

-58 46.1 1.95 6.02 12.44

-56 51.9 3.71 1.20 11.48

-54 58.4 4.40 4.82 10.53

-52 65.7 7.86 2.41 15.79

-50 74 9.62 4.82 14.04

-48 83.4 12.01 4.82 11.80

-46 93.9 12.38 2.41 9.73

-44 106 11.31 0.00 6.86

-42 119 11.44 1.20 4.31
-40 134 9.99 8.43 1.91

-38 151 6.60 15.66 0.96

-36 170 3.39 27.71 0.16

-34 191 2.89 19.28 0.00

-32 215 1.63 1.20 0.00

-30 242 0.50 0.00 0.00

-28 273 0.31 0.00 0.00

-26 307 0.00 0.00 0.00

-24 346 0.00 0.00 0.00

48 0.00 0.00 0.00

53 0.00 0.00 0.00

63 0.94 0.00 0.00

73 7.76 9.03 3.63

83 13.88 25.69 18.13

93 17.41 22.92 20.98

103 20.47 13.19 30.31

113 12.00 9.72 14.25

123 10.35 2.78 7.51

133 4.24 8.33 2.85

143 3.06 4.17 1.55

153 1.18 2.78 0.52

163 1.41 0.69 0.26

173 0.94 0.00 0.00

183 1.18 0.00 0.00

193 0.00 0.69 0.00

203 1.41 0.00 0.00

213 0.24 0.00 0.00

223 0.00 0.00 0.00

233 0.94 0.00 0.00

243 0.47 0.00 0.00

253 0.00 0.00 0.00

Page 2
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Tabled l!>: Petersen estimate of fish density, left bank, just 
abbove clifton weir, surface area: 2500 m, date:4.9.91, Nr. of 
seinings: 3. C: Nr. of captured f., R: Nr. of recaptured f., N: 
censued value. 1,11, III Nrs. of seinings, D: Nr. of dead fish 
(damaged by handling).
Species I and

C
II

D
III
c R

N n.ha'

roach 136 29 53 35 233 1048
bream 52 - 18 3 312 1248
pike 3 - 2 2 3 12
chub 17 1 2 2 18 72
ruffe 10 • 58 2 290 1160
perch 12 - 36 3 144 576
si1.bream 18 1 7 2 63 252
bleak 9 2 3 1 29 116
gudgeon
hybrid

30 • 138 6 690 2760
roachxbream
total

12 2 1 24
1835

96
7340

Tab.S^fc . : Schnabel's estimate of fish density, left bank of
Thames, site 2 (see map) , surface area : 1950 m2, date 5.
4 seinings (I—IV), other explanations isee Tab. l
Species Seining

N.haI II III IV N
c C R C R C R

roach 20 25 2 7 5 4 1 123 631
bream 7 6 2 5 5 1 1 14 72
perch 14 16 1 2 1 4 1 134 687
pike 1 1 1 - — — — 1 5
Chub 3 1 - — 2 1 8 41
gudgeon 21 14 1 5 - 21 3 321 1646
Ruffe - — 1 — 3 1 4 21
dace 11 8 3 4 2 - - 30 154
bleak 5 5 3 3 4 1 24 123
carp 1 1 5
total 3385



Table 5 ' \ T  : Schnabel's estimate of fish density, right bank of 
Thames north of Appleford (site 3 in map) • Surface area 2240 m , 
date 5.9. 1991, 4 seinings, explanations see Tab. 1)
species seining IVI II III

c C R C R C R N N.ha
Roach 16 20(ID) 4 3 97 19 177 790
bream 1 27 4 1 112 500
ruffe 1 1 4
perch 4 24 1 11 43 6 290 1295
dace 5 1 7 2 21 94
bleak 2 16 40 1 74 51 120 535
gudgeon 3 92 1 276 1232
Hybrid 12 54roachxbream 1 1 6 1

total 4504



R W H R - T k f t N g i  fcrfkoT' 
StfTBttftfi-R T  M l -

X i'|

^ > \ of o o  </c 
c \

Cxv. ’ Y~̂  H  "  \ ^
# * % % % % $ * ** # * # * T o  V s r  s  i  on  2»  0 0  # * % % * # * * * * # * # * .  ̂ J   ̂  ̂ »

D u a 'I B e a  m D a t  a ft e d u c t i o  n P r  o  g r  am OR/“ ' lJ2 — --------- :---------
F o r  E S P  2 8 1  V 3 . C n  & V 2 . 0 x  d a t a  - f i l e s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

0 c ,  C o p y r i g h t  B io S o n ic s ,  In c . .  J. A p r i l ,  I v 9 i

•f o r  B i  o 8 o n i. c s S ;:: i  e n t  i  -f :i. c: H y  d r  o a c c:> u s t. i. c A p p 1 i  c. a 1. 1  o n s 

S e r i a l  N la m b e r  5  2 0 5 —V 2 .  (j 0  — 9 1 - 0 0  0

ft s a d  i  n g f  i  J. s  Pi - / d i. 1.3. d a t  

A r i a 1 y  z i  n g R u n # 1
F I L E  NUMBER 1 “  A s / d i 1 3 . d a t

F T L E  NUMBER 2 = As / d i H ,  d a t

F I L E  NUMBER 3 ~ D : / e s p / d i l 6 . d a t |

DATA GROUP REPO RT FOR TRANSDUCER 1 

TO TAL NUMBER QF P IN G S  = 9 0 0 1

1.) ' A F L) R l~ R I: I-.! LI ir_ N I) y 4 2 '-J -

SUMMARY OF DATA FROM DEPTH  .. 6 TG 4,. 0

TARGET STRENGTH DISTRISUTICW FOR STRATUM 1
I: -74 -72 -70 -L2 -bt -64 -62 -60 -59 -5£- -54 -52 -50 -43 -4= -44 -42 -40 -32 -36 -34 -32 -30 -28 ~2k -24 -22 -20 -18 -It 

J 0 0 0 ? }  1 1! 25 39 40 4i 33 24 :8 4 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0

H ISTO G RAM  GF BEAM P A TTE R N  FACTO RS > O tiS

B~- O dB !'0 B - 1 dB NUMBER OF ECHOES - 2 5

B "  1 dB TG B - 2  dB NUMBER OF ECHOES ~ IS

&•••- 2 dB TO 8 - 3  dB NUMBER OF ECHOES “  4

TC TA L  NUMBER QF RECORDED ECHOES ~ 7 4 3



I E h! J. N U C  R L) 'r> S Sb. I j  I j. U N I DLJETv 

AVfc.KAUb ‘ A K G E  I -0 > RE:.NH ! H 1 N d ir‘

■ ARGET STR EN G TH  STD DEV IM  dB  =

>1 E C H O E S  W I T H  BEAM P A T  TE R M  F A C T O R S

NUMBER OF F IS H  USED =

FU LL  AN G LE  OF CONE =

E S T IM A T E D  VO LUM E IN  C U B IC  M E TER S

D E N S IT Y  IN  F IS H  PER  C U B IC  M ETER

E D U IV  A L E N T S T R A T U M L  E hi B 1" H C “C /  1 0  0  ) =

-5-! „ 7 0  

4„ 3 4

O  Cj B --

24'? 

h .. 00  

"  , 1. 6 2 E  ‘ 0 4  

= .. 1 5 2 E  + 0C
I „ OOOO

SUMMARY OF DATA FROM D EPTH  4 . 0  TO 6 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74 -72 -70 -68 -66 '£4 -62 -601-50 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 *28 -26 -24 -22 -20 -13 -16

I 0 0 0 0 0 2 4 6 8 14 23 22 32 1? 12 4 0 1 0 0 0 0 0 0 0 0 0 0 0 0

H ISTO G RAM  OF BEAM P A T TE R N  FAC TO RS  > O dB

B :-“ ■li d B T O B ^ i dB NUMBER OF ECHOES ™ J. h
B = .i. dB TO B ■= dB NUMBER OF ECHOES = 2 1
B ••••• dB T O B = yt dB NUMBER OF ECHO ES 1 O

TO TAL NUMBER OF RECORDED ECHO ES ^ 0 3 2

NUMBER OF ECHOES USED FOR S T A T IS T IC S  ^ 15 2

AVER A G E B A C |< 8 C A T T E R I  N G C R O S S  S  E C T IO  N - . 5  J. 7 E - O 5 I  N d 9 ™ - O O 2 1

B A C K S C A IT E R  IN S  CROSS S E C T IO N  STD  DEV - . 1 0 3 3 E -04

AVERAGE TARG ET STRENGTH IN  dB -32.. 15

TARCE I  CORE NGTH STD  DEV IN  dB = 4.. 3 3

•II ECHOES O T ;•! BEAM P A T TE R N  FAC TO RS ' O dB-  47

NUMBER OP F I S H  USED -  152
F U L L  A N C L E  OF CONE - o ,O.OJ

E S T  i M AT ED VOLUME I N  C U B I C  l i E T E R S  =* . 4 S 7E - ’ i4
DEMS 1 T  Y I N F I SH PER C U S I C  M E T E R  - 3 I 2 E .0 1
EQU I V A L E N 1 S T R  A TUM L E N G T H  ( X / 1 O O ) • = .. 0 OOC

SUMMARY OF DATA FROM DEPTH  6 . 0  TO B .O

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3

TS -74 -72 -70 -68 -66 -64 -62 -60 -53 -56 -54 -52 -50 -43 -4b -44 -42 -40 -3> -36 '34 -32 -30 -23 -26 -24 -22 -20 -12 -Is 

i? 0 0 0 0 0 0 2 0 3 12 6 12 19 20 15 7 10 0 1 0 0 0 0 0 0 0 0 0 0 0

H ISTO G R AM  OF BEAM P A TTE R N  FAC TO RS  > O dB



NUMBER OF ECHOES USED FOR S T A T IS T IC S  =

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T IO N  = 1932E--04 I hi dB  = ~ 47„ 14

BACKSCAT T ER I  NG CRQSS SEC Y I 0 N S 1"D DEV = ..21 34E- O 4

AVERAGE TARG ET STRENGTH IN  dB = • 49.. 40

TARGET STRENGTH  STD  DEV IN  dB  - 4 .. 77

# ECHOES W ITH  BEAM P A TTE R N  FAC TO RS > O dB=  31

NUMBER O F  F I S H  US ED = 107
F U L L  ANGLE DF CONE = 6 . 0 0
E S T I M A T E D  VOLUME I N  C U B I C  M E T E R S  =■■ „ 9 9 7 E - 0 4
D E N S I T  V I N  F I S  h i P £ R CUB I C M E T  E R = .. 1 0 7 E -  01
E Q U I  V A L E N T  S;TRATUM LENGThi  ( Z / 1 0 O ) =  1 0 0 0 0

SUMMARY OF DATA FROM DEPTH  8 - 0  TO 1 0 . 0  

TARGET STRENGTH DISTRIBUTION FOR STRATuH 4

TS -74 -72 -70 -68 -66 -64 -62 -60 -5B -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 *30 -23 -26 -24 -22 -20 -IS -16 

S 0 0 0 0 0 0 i 5 5 4 10 13 11 12 9 11 4 14 5 2 2 0 0 0 0 0 0 0 0 0

H ISTO G RAM  OF BEAM P A TTE R N  FACTO RS > O dB

B”  O dB TO B == J. uB NUMBER OF ECHOES - 9

B~ 1 dB TO E “  2 dB NUMBER OF ECHOES -■ 1 1

B“  2 dB TO B -■ 3 dB NUMBER OF ECHOES = 6

TO TAL NUMBER OF RECORDED ECHOES = 2 4 9

D u m b e r  o f  e c h o e s  u s e d  f o r  s t a t i s t i c s  - i o b

AVERAGE fc{AUKSCA ! I fcR i NG CROSS S E C T IO N  “  4 3 1 5E9--04 .1N dB ~ --43. 4 5

BACKSCA TTER 1NG CROSS S E C T IO N  STD DEV - .. 7 4 2 S E - 0 4

AVERAGE TARG ET STRENGTH IN  dB = - 4 7 . 3 9

TARGET STRENGTH  STD  DEV IN  dB  = S .  5 8

# ECHOES W ITH  BEAM P A TTE R N  FAC TO RS > O d £  = 3 6

NUMBER DF F IS H  USED - 103

FU LL  ANGLE OF CONE = A„OO

E S T IM A T E D  VOLUME IN  C U B IC  METERS = „ 1 & 9 E + 0 5

D EN S I TY IN  F IS H  PER  C U B IC  METER = .. 6 3 S E - 0 2

E Q U IV A L E N T  STRATUM LENG TH  ( X / lO O )  ~ 1 . 0 0 0 0

SUMMARY OF DATA FROM DEPTH  1 0 . 0  TO 20,. O



H ISTO G R AM  GF BEAM P A TTE R N  FACTO RS O dB

B= O dB  TO B = 1 dB NUMBER OF ECHOES == 5

B= 1 dB  TO B = 2 dB NUMBER OF ECHOES - 2

B■” 2 dB  TO B = 3 dB NUMBER OF ECHOES = ?

TO TAL  NUMBER OF RECORDED ECHOES = 1 4 2

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 6 2

AVERAG E B A C K S C A TTE R IN G  CROSS S E C T IO N  ^ . 1 2 5 5 E - 0 3  IN  dB ~ -39.. 0 2

B A C K S C A T TE R IN G  CROSS S E C T IO N  STD  DEV - 2 6 3 6 E - 0 3

AVERAG E TARG ET STRENGTH IN  dB = -45.. 0 9

TARG ET STRENGTH STD DEV IN  dB - 7 ,.3 7

# ECHOES W ITH  BEAM P A TTE R N  FACTO RS > O dB= 16

m IMBER OF F IS H  USED ^  62

U LL  AN G LE  OF CONE = 6 .. 0 0

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS = „ 4 2 S E + 0 5

D E N S IT Y  IN  F IS H  PER C U B IC  METER -= ., 1 4 5 E - 0 2

E Q U IV A L E N T  STRATUM LENG TH  < 7 ./100 ) = . 3 3 2 3

SUMMARY OF DATA FROM DEPTH

TB

„0  TO 2 0 - 0

DEPTH IN T E R V A L S

'FROM 2 .  0 0  3.. SO 5 „ 60 70 40 9 „ 20  1 1 „ 0 0  1 2 8 0  1 4 . 6 0  1,6 - 4 0  I 0 .. 20 
T O  3 . SO 5 , 6 0  7«  40 9 „ 20 1 1 ,. 0 0  1 2 » SO I 4 „ 6 0  I o . 4 0  1S .. 2 0  20  ., 00

.7 4  : 0 o 0 o t ; o (j o (j

o 0 o (j 0 (") o o fj ’ 0
.70  ! 0 {j i j 0 0 0 0 o o

.68  I o o 0 0 o o f i 0 i j o

■■ 6 6 i 1 o 0 o o i j 0 i j o

- 64  ; 1 1 1 f j o o o 0 ; j 0

-'62 : 11 4 j. 0 Q o o o o

— 6 O ; ■"*» **:y o
W o 4 1 o cj o ■\ i j

— 5 B ! 36 1 0 3 . J 0 Cj Cj o

- 56  ; 3 7 1 7 r \.... i ij o 0 o - 7

-54 J 44 2  6 6 10 —
-j-! 0 i j i j o Q

... "" ! 
' -J . i  1 18 15 10 nv

V-J C5 0 0 0 O

- 5 0  : 26 21 12 1 1 ;j. o o o

- 4 3  ; 17 16 16 . 18 4 o fj o •;j ...

.46  ! 4 10 1 1 v 10 C~ 0 o Cj o 4

- 44  ! 1 6 S S Cj i j o o

- 4 2  ! s-:. 0 9 3 6 1 Cj 0 Cj 0

--40 : 0 1 0 10 9 2 j. i j Cj o

- 3 8  ; o o o 2 4 0 o fj 0 i j

— 3 6 ! Cj o 0 0 4 r> (j i j o o
- 34  ! o (j 0 5 ! j 0 i j o o

•.:< 2 i 0 0 «j o 2 1 Cj i j o ij

• 3 0  ! 0 o 0 o 1 0 Cj o o (j

— 6 ; (j 0 0 i j ( t 1 Cj o o 0

•26 : 0 o 0 o 0 0 o (j o t j

- 2 4  ! o 0 0 0 o o Cj 0 i j 0



~* 1 p 1 0 o 0 0 0 O o 0 0 i

- 1 6  : 0 0 0 0 0 0 o o 0

SUM 2 3 4 I  40 9 8 98 82 7' I 0 o 0 6 7 /

H IS TO G R A M  OF BEAM PATTER N  FACTORS 0 dB

B-~ 0 dB TO B r- :t dB 

K- 1 dB  TO B -- dB

B= 2 dB  TO B =-• 5 dB

NUMBER OF ECHOES = 7 2

NUMBER OF ECHOES - 6 6

NUMBER GF ECHOES = 3 9

T O T A L  NUMBER OF RECORDED ECHOES "

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 

AVERAG E B A C K S C A T TE R IN G  CROSS S E C T IO N  = 

B A C K S C A T T E R IN G  CROSS SECTION . STD DEV = 

AVERAG E  TAR G ET  STRENGTH IN  dB  “

TARG ET STREN G TH  STD  DEV IN  dB  =

ECHOES W ITH  BEAM PATTER N  FACTORS > 0 dB-

2 0 6 9  

6 7 6  

. 2 5 9 9 E - 0 4  

. 9 1 9 7 E - 0 4

NUMBER OF F IS H  USED =

F U L L  AN G LE  OF CONE =

E S T IM A T E D  VOLUME IN  C U B IC  METERS 

D E N S IT Y  IN  F IS H  PER  C U B IC  METER 

EQ U I V A L E N T  STRATUM  LENGTH ( X / 1 0 0 )

R e ad  i  n q -f i  1 <=» A ; / d i  I 3.. d a t  

A n a l y z i n g  Run # 2 

DATA GROUP REPORT FOR TRANSDUCER 

T O TA L  NUMBER OF P IN G S  -

177

6 7 6  

6 . 0 0  

6 i  ij>E+ub 

1 i  0E -01

. 6 4 2 4

IN  dB "  - 4 5 . 8 5  

- 5 i - 3 2

CD - 0 6

1 404 3

D ATA FOR FREQUENCY 420

SUMMARY OF DATA FROM D EC‘7H

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74  -72 - 7 0  - 6 8  -6 6  -64 -6 2  -SO -5 5  -56  -54 -52 -50 -43  -46 -44 -42  -40 -33  -36 - 3 4  -32 -3 0  -2 5  - 2 6  -24  -2 2  -2 0  - I S  -1 6  

8 0 0  0 0 0 1 4 0 .  4 3 2 7 6 3 5  37 32 14 7 0  0  0 0 0 0 0 0 0 0  0

H IS TO G R AM  OF BEAM PATTER N  FACTORS O dB

V __o — 0 dB TG B = 1 dB NUMBER OF ECHOES ~ i  3

B= 1 dB TO B -7, dB NUMBER OF ECHOES 1

B~
*-\ dB TO B ~ dB NUMBER OF ECHOES -

TO TA L  NUMBER QF RECORDED ECHOES = 

NUMBER OF ECHOES USED FOR S T A T IS T IC S  ~ 

AVERAG E  BACKSC AT TER IN G  CROSS S E C T IO N  = 

B A C K S C A T T E R IN G  CROSS S E C T IO N  STD DEV =

1 0 5  

. 5 1 2 G E - 0 4  

.. 41  43E—0 4

IN  dB - 4 2 . 9 1



# ECHOES W1 T'H BEAM PATTERN  FACTO RS  > O dB= 16

NUMBER GF F IS H  USED - 

F U LL  ANG LE  OF COME '

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS  = 

D ENS ITY ' IN  F IS H  PER C U B IC  METER 

E Q U IV A L E N T  STRATUM LENGTH C / ./ iO O )  = .

•05  

6 . 00  
-253E + 04  
.4  15 E - 0 1

1 . OOOO

SUMMARY OF DATA FROM DEPTH 4 . O TO 6 . O

TftRSET STRENGTH DISTRIBUTION FOR STHflTUK 2
TS -74 -72 -70 -68 -46 -44 '62 -60 f53 -54 -54 -52 -50 -43 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

If 0 0 0 0 0 0 3 6| 19 31 39 11 77 84 38 55 47 34 19 13 4 2 3 1 0 0 0 0 0 0

H ISTO G RAM OF BEAM PATTERN FAC TO RS  > 0 dB

0 dB TP B - 1 dB NUMBER OF ECHOES = 55

B= 1 dB TO B ~ 2 dB NUMBER OF ECHOES 29'

2 dB TO B ~ 3  dB NUMBER OF ECHOES 1 1

TO TAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T IS T IC S  ~

AVERAGE B A C K S C A TTE R IN G  CROSS S E C T IO N  = 

B A C K S C A T TE R IN G  CROSS S E C T IO N  STD  DEV =

AVERAGE TAR G ET  STRENGTH IN  dB - 

TARG ET STRENG TH  STD DEV IN  dB =

# ECHOES W ITH  BEAM P ATTE R N  FAC TO RS > 0  dB=

J ^ N U M B E R  OF F IS H  USED = 6 0 0

^ P r U L L  ANG LE OF CONE - 6 . 0 0

E S T IM A 1'ED VOLUME IN  C U B IC  M ETER3 = . 7 5 ? E + 04

D E N S IT Y  IN  F IS H  PER C U B IC  METER = .7 9 1 £ - 0 1

E Q U IV A L E N T  STRATUM LENGTH (X /1 .0 0 )  = 1 .0 0 0 0

1 3 0 9  

6 0 0  

. 4 4 5 0 E - 0 4  

. 1 101E--03

IN  dB - - 4 3 . 5 2

- 4 7 . 6 4

b „ 6 9

SUMMARY OF DATA FROM DEPTH 6 . 0  TO o . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM
TS -74 -72 -70 -63 -66 -64 -62 -40

cr. _c; Ju \J w -54 -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -32 -30 -25 -24 -24 -22 -20 -13 -14

» 0 0 0 0 0 1 3 4 8 25
i

29 43 70 104 102 103 103 111 79 41 42 24 5 4 0 0 0 0 0 0

H ISTO G RAM OF BEAM PATTER N FACTO RS > 0 dB

B — 0 dB TO B = 1 dB NUMBER OF ECHOES = 1.43

B~ 1 dB TO B ---- dB NUMBER OF ECHOES = 7 5

B= dB TO e  = dB NUMBER OF ECHOES = 3 4

vs rv-» r“ ;-'i i rr*- o _



- 1 y ! 0 0 0 0  O 0 0  O 0 O (_•
— .16 ! 0 0  0 0  0  0  O (j  O 0 0

NUMBER OF' ECHOES USED FOR S T A T IS T IC S  = 9 0 S  '

AVERAGE B A C K S C A T T E R IN G  CROSS S E C T IO N  - . 1C J.7E-03 IM  dB = -39,. 9 3

B A C K S C A T TE R IN G  CROSS S E C T IO N  STD  DEV ~ . 1 7 4 3 E - 0 3

AVERAGE TA R G E T  STRENG TH  IN  dB  - . --43-96

TARGET S TR EN G TH  STD  DEV IN  dB  = 6 .. 2 2

it ECHOES W ITH  BEAM P A T TE R N  FAC TO RS  > 0 d B ^  252

NUMBER DF F IS H  USED = 9 0 8

FU LL  AN G LE  OF CONE ~ 6 . 0 0

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS - . 155E-+-05

D E N S IT Y  IN  F IS H  PER  C U B IC  M ETER  = . 5 S 4 E - 0 1

E Q U IV A L E N T  STRATUM  LEN G TH  (7 ./1 0 0 )  = 1 .0 0 0 0

MMARY OF DATA FROM D EPTH  8 . 0  TO 1 0 . 0

TARBET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 ■-60 -59 -56 -54 -52 -50 -48 -46 -44 -42 -40 -33 -34 -34 -32 -30 -28 -26 -24 -22 -20 -13 -16

3 0 0 0 0 0 0 0 0 i 5 3 13 5 9 24 27 22 15 ? 3 4 0 0 0 0 0 0 0 0 0

r\ I  ST(DGRAM OF BEAM P A T TE R N FAC TO RS  > 0 dB

B~ 0 dB TD B = 1 dB NUMBER OF ECHOES = 9

B= :l dB TO B == 2 dB NUMBER OF ECHOES = 3

B - " dB TO B = 3 dB NUMBER OF ECHOES ••••'

TO TAL NUMBER OP RECORDED ECHOES = 2 7 6

NUMBER OF ECHOES USED FOR S T A T IS T IC S  - 145

AVERAG E B A C K S C A T TE R IN G  CROSS S E C T IO N  ~ . 5 9 9 7 E - 0 4  IN  dB ■■= -42.. 2 2

5.ACK9CATTERI.NG  CROSS S E C T IO N  STD DEV -- . 7 5 3 8 E-GR­

AVER AGE TAR G ET  STRENGTH IN  dB = - 4 5 - 0 2  

TARGET STREN G TH  STD DEV IN  dB ~ 5 . 3 0  

tt ECHOES W ITH  BEAM P A T TE R N  FACTO RS > 0 dB = 14

NUMBER OF F IS H  USED = 145

FU LL  ANG LE OF CONE = 6 .. 00

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS = .. 2 6 4 E  + 05

D E N S IT Y  IN  F IS H  PER C U B IC  M ETER  ~ . 5 5 0 E - 0 2

E Q U I  V A L  E N T £ T R A T U M L E N G T  H < X /  1 O O ) = J. . 0 O 0 0

SUMMARY OF DATA FROM DEPTH  1 0 . 0  TO 2 0 , 0  

NO TAR G ETS  FOUND



FROM . 00 3 . 80 5 .  6 0 7 . 4 0 9 . 20 1 1 ■00 1 2 . £30 14. 6 0 16 . 4 0 1 3- 20

TO . GO 5 .  6 0 7 „ 40 9 . 2 0 1 1 - 0 0 4 •—*.L .C. *3 0 14 . 6 0 16. 4 0 < S 20 2 n Or";

TS su»

- 7 4  ; 0 G 0 0 0 0 0 0 C;. i j i j

- 7 2  ! 0 0 0 0 0 o o 0 Cj 0

- 7 0  : 0 0 0 0 o •j t j \ j 0 tj

— 63  I o (j o 0 0 0 o ij Cj 0 U

- 6 6  i if; 0 0 0 0 o i j 0 C) i j 0

- 64  ; 1 o ij 1 o o i j o ij. i j 2

- 62  : ‘T 4 0 o (j 0 0 o 0 1 0

: (j 4 s o o 0 Cj 0 ( r> 12

- 5 8  1 4 12 1 3 3 tj 0 i j tj Cj 0
- 56  : 3 2:1 26 14 o o o (■j 0 i j 6 4

- 5 4  : >~i 3 6 17 o 0 Cj 0 i j i j 7 B
!Z* '•*"» J 

J 6 47 6 2 20 T 0 ( j 0 0 o .1 3S
“ 5 0  ! V.--•.J 49 9 0 12 —;> o Cj I 1 0 ij 15E

- 43  ! 3 60 1 0 5 26 6 0 Cj 0 0 ij 2 0 0

- 4 6  ! r~ 70 1 1 1 1 1 o Cj Q Cj 0 2 1 9

- 4 4  i 17 47 100 .56 / i j Q 0 ij ij 2 i j7

- 4 2  ; T 43 9 6 30 3 tj Cj Cj (j i j 2 0 4

- 4 0  ! 1 4 9 6 cr*-J 6 0 0 o >;j ■;j 1 7 <■',

- 3 8  !
—// :i & 73 14 0 ■ Cj Cj tj ;j 1 1 A

fc - 36 0 13 3.3 1 0 1 o i j o i j i j 57

P - 34 fj 3 3 9 7 1 ij (j Cj 0 ij 5C
“?* /” r 1^ .Ji i Q 2 19 1“'

V..J tj 0 i j 0 (j o '•'i-w- i..

- 3 0  ! 0 3 ■Z) (j (j 0 o i ) o o
r'r\

}O  1 0 1 4 0 Q 0 i j ( j (j i j l‘C

- 2 6  1 0 o 0 (j i j 0 i j tj 0 i v c

- 24  1 (j 0 ' 0 o 0 i j i j i j (j i j i

- 2 2  ! 0 0 o o 0 o i j 0 fj i j i.

- 2 0  ; O ' o 0 0 Cj i j ij; Q ( j 0 ( ’

- 1 8  : 0 0 0 0 0 0 o o tj ij (

- 16  ! 0 0 o 0 Cj Cj ( j o ij ij c,

SUM 102 4 5 3 9 1 9 2 4 2 42 o o o o o 1 / 5 (:

H ISTO G RAM  GF BEAM P A TTE R N  FAC TO RS  > O dB

B = 0 dB TO B == 1 dB NUMBER OF E CHO ES ’••••• 2 2 0

1 dB 10 B = ■T' dB NUMBER OF E CHO ES = ■ 0 &
JB=s dB TO B dB NUMBER GF ECHO ES  = 4 V

TO TAL  NUMBER GF RECORDED ECHOEC = 3 1 5 8

NUMBER OF ECHOES USED FGR S T A T IS T IC S  ^ 1 7 5 8

AVERAG  E B A C K SC A T T E R 1 N 6 C R G S S  S E C T I 0  N •= 7 5  7 2 E - C- 4 IN  dB = - 41 .. 2  1

BACKS CAT TER  IMG CROSS S E C T IO N  STD DEV ~ . 1 4 5 3 ':.0 3

AVERAGE TARG E7 STREN O TH  IN  dB  = - 4 5 . 4 0

TARG ET STRENGTH  STD  DEV IN  dB  = 6 . 2 0

ECHOES W ITH  BEAM P A TTE R N  FAC TO RS  > O dB =  3 7 7

NUMBER DF F IS H  USED = 1 7 53

F U LL  ANGLE OF CONE = 6 .. 00

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS = -5 4 5 E + 0 5

D E N S I T Y IN  F ISH  RE R CU B I C ME T ER = ,.3 22  E -0 1

E Q U IV A L E N T  STRATUM  LENG TH  ( Z / 1 0 0 )  - .5 3 0 1

Re:*adi ng - f i l e  A : / d i  14.. d a t  

A na  1 m g  Run # I

DATA GROUP’ REPORT FOR TRANSDUCER  1
• I. I !w! 1—1-, f~l t“ O T !\ I C ••••• ;' l I i" \



DATA FOR FREQUENCY 4 2 0 .

SUMMARY OF DATA  FROM DEPTH 2 . 0  TO 4 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUS !
TS -74 -72 -70 -63 -66 -64 -62 -60 -53 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30
3 0 0 0 0 2 10 3 7 7 i 1 0 1 4 i 19 33 12 7 0 0 0 0

H ISTOG RAM OF BEAM P ATTE R N  FAC TORS > O dB

B== O dB TO B = 1 dB NUMBER OF ECHOES 1 6
B~ 1 dB TO B 2 dB NUMBER OF ECHOES r- 1

B-- 2 dB TO B = 3  dB NUMBER OF ECHOES

^ p T A L  NUMBER GF RECORDED ECHOES = 19 5

NUMBER OF ECHOES USED FOR S T A T IS T IC S  ~ 1:13

AVERAGE B A C K S C A T TE R IN G  CROSS S E C T IO N  ~ . 4 & 2 0 E - 0 4  IN  dB ~ -43.. 3 5

B A C K S C A TTE R IN G  CROSS S E C T IO N  STD  DEV - . 4 2 97E - G 4

AVERAGE TARG ET STRENGTH IN  dB = - 4 8 . 3 5

TARGET STRENG TH  STD  DEV IN  dB ^ 9 2 1

# ECHOES W ITH  BEAM PATTER N  FAC TO RS  > O 6B~ 2 0

NUMBER OF F IS H  USED = 113

FU LL  ANGLE OF CGNE = 6 . 0 0

EST 1 !i AT ED VOLUME I N CUB I  C M ETERS - . 5 4 5 F"+ 03

D E N S IT  Y IN  F IS  H P E R C U B IC  M E T E R - . 2  O 7 E + O 0

E D U I V A L E N T S T R A T U M !.... EIM 8 T H (7./ 1. 0 0  > = 1 00  0 O

SUMMARY OF DATA FROM DEPTH 4 . 0  TO 6 .. 0 

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

TS -74 -72  -70 -SS -66  -6 4  -62  -6 0  -58  -56 -54 -52  -5 0  -48  -4 6  -44  -42  -40 -38 -3 6  -34 - 3 2  -30 -23  -26  -24  -2 2  - 2 0  - I S  -16 
s 0 0 0 0 4 22 46 55/ 69 54 59 75 53 51 50 35 32 29 10 5 2 0 1 i 0 0 0 0 0 0

H ISTO G RAM  OF BEAM P ATTE R N  FACTO RS > O dB

B-7- 0 dB TO B ~ 1 dB NUMBER OF ECHOES - 79

B= 1 dB TO B ~ 2 dB NUMBER DF ECHOES = 52

B“  2 dB TD B = 3  dB NUMBER OF ECHOES ^  26

TO TAL NUMBER OF RECORDED ECHOES = 1442

NUMBER OF ECHOES USED FOR S T A T IS T IC S  - 6 5 6

AVERAGE B A C K S C A T TE R IN G  CROSS S E C T IO N  ~ I  N ci B „ A C> C; 
•'r x.J » a



TARGET’ STREN G TH  BTD DEV IM  dB - /  .

# ECHOES W IT H  BEAM P A T  TERN FACTORS > 0 dB=  157

NUMBER OF F IS H  USED = 6 5 6

FU LL  ANG LE OF CONE = 6 ., 00

E S T IM A T E D  VOLUME IN  C U B IC  METERS - . . 1 6 4 E + 0 4

D E N S IT Y  IN  F IS H  PER C U B IC  METER - 4 0 :iE-s-00

E QU I V  A L E N T S T  RAT U M L  E NG T H ("/. /  10 0 . - j . 'j 0 0  O

SUMMARY OF D ATA FROM DEPTH 6 . 0  TO 8 . 0

TftRSET STRENGTH DISTRIBUTION FOR STR 

TS -74 -72 -70 -68 -66 -64 -62 -60

i  0 0 0 0 0 3 4 1?

\m  3
:5S -56 -54 -52 -50 -43 -46 -44 -42 -40 -33 -36 -34 -32 -30 -28 -2i -24 -22 -20 -IB -16

33 63 67 103 127 I2B 137 122 113 ?1 60 43 29 24 5 4 0 0 0 0 0 0

'ISTO G RAM  OF BEAM P A T TE R N  FACTORS O dB

0 dB TO B = I dB NUMBER OF ECHOES = 195

B~ :L dB TG B -- dB NUMBER OF ECHOES = 130

B--- dB TO B = dB NUMBER OF ECHOES = O 7;

TO TAL  NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 

AVERAG E  B A C K S C A T TE R IN G  CROSS S EC T IO N  = 

B A C K S C A T T E R IN G  CROSS S E C T IO N  STD DEV = 

AVERAG E TAR G ET  STRENGTH IN  dB ~

TARG ET STREN G TH  STD DEV IN  dB ~

ECHOES W IT H  BEAM P A T T E R N ' FACTORS > O d£^

I S 7 3

I I  s e

»7 3 S 5 E .0 4

. 1 4 9 9 E - 0 3

40?

JLJMBER OF F IS H  USED - 1 108

FU LL  ANG LE OF COME = 6 - 0 0

EST  I MATED VOLUME I N CUB I C M E T E R 5 = , 3 3 5 E + 04

D E M S J: T Y I  N F 1 S i'i P E R C U B I  C M E T E P = . 3 5 5 E +0 O

E Q i J I  V A I. .. E N T S T R A T U M L  £ N G T M ( X /  10 0 ) - 1 , 00  0 0

IN  dB ~ - 4 1 .3 :

6 6  B

SUMMARY OF DATA FROM DEPTH 8- 0  TO 1 0 .0

TftRSET STRENGTH DISTRIBUTION FOR STRATUM 4

TS -74 -72 -70 -68 -66 -64 -62 -60 -53 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -2B -26 -24 -22 -20 -18 -16 

S 0 0 0 0 0 1 4 10 12 25 51 50 43 49 49 39 38 17 4 2 3 0 0 0 0 0 0 0 0 0

H ISTO G R AM  OF BEAM P A T TE R N  FACTORS > O dB

B= O dB TO B ~ 1 dB NUMBER OF ECHOES =

B- 1 dB TO B = 2 dB NUMBER OF ECHOES -■
rr> — o r n  p — T  -ip K>! ilvtpfr;-' Hi- PTHi'ir-"^! “



-  -% m'im •

O 0

0 O 0 C)

I CJ i P.L NUMBER US" Kc.L.’UK'DEI.) tC H D h b  "

'.■2*2. ni - Ti Vi ■ i flirt
0  0  0

NUMBER OF F IS H  USED =

FU L L  ANG LE DF CONE ~

E S T IM A T E D  VOLUME IN  CUB IC  METERS 

D E N S IT Y  IN  F IS H  P E R  C U B IC  METER 

E Q U IV A L E N T  STRATUM  LEN G TH  ( X / 1 0 0 )

0

NUMBER GF ECHOES USED FOR ST AT IS ! ' IC S  == 

AVERAUir. I?; L !■• ,-?Lh i T t  R i  H U LK U b S  S t.L T  I  ON 

fcfACKSCA ! ! ir.K t NU LRU St; S L  C 1 I  ON 1 1./ DEV 

AVERAG E TARG ET STRENG TH  IN  dB  - 

TARG ET STREN G TH  STD DEV IN  dB - 

# ECHOES W ITH  BEAM P A TTE R N  FAC TO RS  > O SB-

4 0 0  

6 - OO 

„ '~j  6 9 E O 4 

. 7 0 3 E - 0 1
1 . OOOO

u

0
8 5 2  

4 0 0  

. 2700E- 

„ 4236E-

U

O

IN  dB = /) t- Q
- r  -) * tj 7

- 4 9 a0 2

83

SUMMARY OF DATA FROM DEPTH 

MO TA R G E TS  FOUND

1 0 ,. O TO 2 0 . 0

SUMMARY OF DATA FROM DEPTH 2 . 0  TO 2 0 . 0

DEPTH IN T E R V A L S

F R O M 2  - 0 0 3 .  S O 5 «  6 0 7 .  4 0 9 .  2 0 1 1 . 0 0 1 2 - 8 0  1 4 . 6 0 1 6 « 4 0 I  O  u 2  O

T O 3 ,  8 0 5 .  6 0 7 .  4 0 9 . .  2 0  1 ;i .. 0 0 1 2 s o 1 4 . 6  U  1 6 4 0 1 8 . 7  0 2 0 . 0 0

“r a-
1 O

— ---------------------- ---------------------------- ------------------------ ----------------------- ----------------------- ------------------ — -------------- ---------- ------------- ----- ------------ ------------- ----------- ------------------ -----------------------

- 7 4  ! 0 0 0 i j i j! o (_* o 0 0

- 7 2  ; 

- 7 0  !

o

o

0

0

cj 

' 0

0

0

fj

0

o  

. Cj

fj

0

0
0

( j

/ /"» \O  O  ; 0 o 0 0 Q o (j. 0 0 o

— 6 6  ! /•* 4 0 Q 0 Ci cj . Cj 0 . i J

- 6 4 1 0 i  8 "7( 1 o 0 0 O 0 (\

- 6 2  1 7 4 2 8 *-?* o 0 Cj o 6

- 6 0  ! 6 5 0 1 8 1 5 rj o Q 0 t j 9
i:r r -1 i J O  i 4 5  '"> b  1 1 6 i‘l O o ( j o o x

— 5 6  ! 1 3 9 6 5 3 6 er 0 0 0 0 i \ 1 4

- 5 4  : 1 3 4 8 0 5 4 Or 0 0 0 Cj 1 ?

- 5 2  ! 0 4 3 1 1 5 5 o 1 2 0 0 0 o 0 o o

- 5 0  : 1 3 5 1 . 2 6 v.j -_!» 9 1 ) 0 0 0 ('j 2 2

- 4 8  : 4 4 2 1 1 7
rz4 1 7 0 0 Cj 0 0 2  -.'j

- 4 6 i 4 5 1 2 6 5 0 1 5 0 0 0 0 1 ) 2 3

- 4 4  ! 1 9 3 1 1 1 0 3 8 1 7 0 0 0 0 Cj 2 1

- 4 2  : 3 3 Tv !~) 9 6 4 8 9 0 0 tj 0 I i '7‘ "{

—  4  0  i i 2 2 9 7  4 “7 '7 Cj o 0 0 ij 1 4

~  3  c j  ; •~r 1 0 5 6 1 5 1 0 o ( j 0 0 i:

• J* O  i o S 3 4 1 1 o fj 0 o Cj 0 c:

— 3 4  j 0 .c.'. 2 5 7 o 0 0 ( j Cf 0

“T "  I o 0 1 8 6 0 ( j 0 0 0 o

- 3 < : >  : i j 1 E_T
xJ 0 ( j 0 ( j 0 0 Cj

^ n n  i 1 4 0 Cj o o o 0 0
‘ i ji. ij i 0 0 0 0 o 0 0 Cj 0 t j

- 2 4  : 0 Cj o 0 0 0 o 0 0 Cj
**} j <) 0 o 0 o •tj o o o i i

— '711“* 1 o o o 0 0 ( j 0 0 1 ) 0



H I S'f 08  RAM OF BEAM P A TTE R N  FAC TO RS  > O dB

T”t ...o — O dB TO B = 1 dB NUMBER OF ECHOES = J. I  C3

&  -- 1 dB TO B = 2 dB NUMBER OF ECHOES = 2 'O 7

zi” 2 dB TO B = '  3 dB NUMBER OF ECHOES = 1 4 3

TOTAL NUMBER OF RECORDED ECHOES -

NUMBEF-v OF ECHOES USED FOR S T A T IS T IC S  =

AVfc.KAl.3L. BfiLKblJs'-i! 1 EK I  Mb CROS';:/ SEC1 IC*N :~

B A C KS C A TTE R IN G  CROSS S E C T IO N  STD  DEV =

AVERAGE TARG ET STRENGTH IN  dB  =

TARGET STRENG TH  STD DEV IN  dB =

# ECHOES W ITH  BEAM P A TTE R N  FAC TO RS  > O dB=

NUMBER OP’ F IS H  USED - 2 3 5 7

FU LL  ANGLE OF CONE = 6 ., OO

E S T IM A T E D  VOLUME IN  C U B IC  M ETERS = . 1 1 5 E + 0 5

p E N S IT Y  IN  F IS H  PER  C U B IG  M ETER = , 2 0 5 E +OO

E Q U IV A LE N T  STRATUM  LENGTH  ( X / lO O )  = - 5 2 6 3

R e a d i  n q -F i  3. e  D i / e  s  o7 d i ' t  6  a t  

A n a .1 y  z i n y  R u n # X- j.

DATA GROUP REPORT FOR TRANSDUCER  1 

TO TAL NUMBER OF P IN G S  = 4 6 5 6

4 3 9 3  

2 357

. 5 1 2 1 E - 04  

. i i 9 6 E —O3

I N d 9

■ 6 8

-•48. 4 5

DATA FOR FREQUENCY 4 2 0

‘MriARY OF DATA FROM DEPTH 0 TO 4.. 0

i ! Ar-GE < 5 iKENSTH DISTRIBUTION FOR -jfRATUft !
-ti -,t -70 -68 -66 -64 -62 -60 -56--56 -54 -52 -50 -4S -46 -44 -42 -40 -38 -3i -34 -32 -30v-28 -26 -24 -22 -20 -18 -!6

1 1 2 0 1  0 ! 0 0 C 0 0 0 0 0 0 0  0 0 0 0 0 0 0u y n U

H ISTOGRAM GF BEAM P A TTE R N  FAC TO RS > O dB

B 0 dB TO B 

dB TO B 

d B 1 (j  B

X dB 

~ 2 d B 

3 dB

NUMBER

NUMBER

NUMBER

OF

OF

OF

ECHOES 

ECHOES 

ECHOES

— o 

= o

TO TAL ' NUMBER OF RECORDED ECHOES = 2 0

NUMBER OF ECHHE S USED FOR , B yA T r S T J C S - 6

A V Li R A (.9 E BACKSCA T T E R IN G  CR OSS S E C T IO N = . 2 7 5 6 E - 0 5 IN  dB = - 5 5 .

BACKSCA T TER  INC-3 CROSS S E C ! ION  STD  DEV . 2 9 0 2 E--05

A VE FvAGE TARG ET STRENGTH I N dB = - 5 7 .

TARGET STREN G TH STD  DEV I N dB = 4 ..

ECHOES W ITH  BEAM P A TTERN FACTORS > O d B — O



TMljnfcith: ui- r  l h>h USLL> —

FU LL ANGLE OF CONE =

E ST IM ATED  VOLUME IN  CU B IC  METERS 
D E N S ITY  IN  F IS H  PER CU B IC  METER 
E Q U IV A LE N T  STRATUM LENGTH (7 ./100 )

6 » 00  

»S 4 2 E + 0 3  
. 7 1 3E - 0 2

1 -OOOO

SUMMARY OF DATA FROM DEPTH 4 .0  TO

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2 

TS -74 -72 -70 -63 -Si -64 -62 -60 

It 0 0 0 0 0 0 0

J A rt i U f i I

0 /-SB -56 -54 -52 -50 -43 -46
! ! 3 ! 1 1 0 2 2

-44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
0 i 0 0 0 0

HISTOGRAM OF BEAM PATTERN  FACTORS O cj 8

B- O dB TO B - 1 dB 

B= 1 dB TO B = 2 dB 
B- 2 dB TD B = 3 dB

NUMBER OF ECHOES = 

NUMBER OF ECHOES = 

NUMBER OF ECHOES =

TOTAL NUMBER OF RECORDED ECHOES = 

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 

AVERAGE BACKSCATTERING  CROSS S EC T IO N  = 

BACKSCATTER ING  CROSS S EC T IO N  STD DEV ----- 

AVERAGE TARGET STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN  dB -- 

It ECHOES W ITH BEAM PATTERN  FACTORS > O oB-

NUMBER GF F IS H  USED = 12

FULL ANGLE OF CONE - 6 „ OO
EST IM ATED  VOLUME IN  C U B IC  METERS = 2 5 3 E + 0 4
D EN S ITY  IN  F IS H  PER CUBIC, METER = . 4 7 5 E - 0 2

EQ U IVA LE N T  STRATUM LENGTH C/./lOO) = 1 „ OOOC

1 22

1825E-04

3412E - 04

IN  dB = - 4 7 . 3 9

-52.. 1 1

6 . 54

SUMMARY OF DATA FROM DEPTH 6 . 0  TO

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3

TS -74 -72 -70 -65 -66 -64 -62 -60 -5B -56 -54 -52 -50 -4B -46 -44 -42 -40 -35 -36 -34 -32 -30 -23 -26 -24 -22 -20 -18 -16

* 0 0 0 0 0 0 0 0 0 0 2 1 3 2 0 0 1 6 13 2314 1 0  0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN  FACTORS > O dB

B-- O dB TO B - i  dB NUMBER OF ECHOES - O

B~ 1 dB TO B ~ 2 dB NUMBER OF ECHOES = O

8 ~: 2 dB TO B "  3 c-B NUMBER OF ECHOES = O

TOTAL NUMBER OF RECORDED ECHOES =* 271

NUMBER OF ECHOES USED FOR S T A T IS T IC S  =



AVERAGE TARGET STRENGTH IN  dB = —3 8 . 0 3

TARGET STRENGTH STD DEV IN  dB =

# ECHOES W ITH  BEAM PATTERN  FACTORS > 0 dB=

NUMBER OF F ISH . USED = 6 S
FU LL ANGLE OF CONE = ' 6 . 0 0  

E S T IM A T E D  VOLUME IN  C U B IC  METERS ~ . 5 1 7 E + 0 4

D E N S IT Y  IN  F IS H  PER C U B IC  METPR = . 1 3 IE - 0 1
E Q U IV A LE N T  STRATUM LENGTH (7 ./100 ) “  I . OOOO

SUMMARY OF DATA FROM DEPTH 8 . 0  TD 10-0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -32 -30 -28 -26 -24 -22 -20 -IB -16

i 0 0 0 0 0 0 0 0 0 0 1 0 3 0 1 1 0  0 0 0 0 0 0 0 0 0 0 0 0 0

H ISTOGRAM OF BEAM PATTERN  FACTORS > O

B-- O dB TO B = 1 dB NUMBER
B— X dB TO B = 2 dB NUMBER

B- • 2 dB TO B = 3 dB NUMBER

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR S T A T IS T IC S

AVERAGE BAC KSC ATTER IN G  CROSS SEC T IO N

B AC KSC ATTER IN G  CROSS S EC T IO N  STD DEV

AVERAGE TARGET STRENGTH IN  dB =

TARGET STRENGTH STD DEV IN  dB -

# ECHOES W ITH  BEAM PATTERN  FACTORS >

NUMBER OF F IS H  USED ~

FU LL ANGLE OF CONE =

E S T IM A TE D  VOLUME IN  C U B IC  METERS - 
D EN S ITY  IN  F IS H  PER C U B IC  METER 

E Q U IV A LE N T  STRATUM LENGTH C/./100) =

dB

OF ECHOES = O

OF ECHOES = O

OF ECHOES = O

6

. 1 6 47E - 04  IN  dB = - 4 7 . S 3  

. I372E--04

-4 9 . i'j I

d B “ O

;zi
L . OO 

i  E-kj4 

. 8 6 9 E - 0 3
.. a 089

SUMMARY DF DATA FROM DEPTH 1 0 .0  TO 2 0 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUil 5

T5 -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -40 -46 -44 -42 -40 -38 -36 -34 -32 -30 -22 -26 -24 -22 -20 -18 -it
S 0 0 0 0 0 0 0 0 0 1 0 0 i 0 0 0 0 0 a 0 O 0 0 & 0 0 0 0 0 0

H ISTOGRAM OF BEAM PATTERN  FACTORS > O dB

B= ' O dB TO B ~ 1 dB NUMBER OF ECHOES =



B AC KSC ATTER I IMG CROSS S E C T IO N  STD DEV = ' 1

AVERAGE TARGET STRENGTH IN  dB = - wixL . .

TARGET S'FREMGTH STD DEV IN  d B — 4 „ 97

# ECHOES W ITH  BEAM RATTE RN FACTORS > 0 dB= o

NUMBER 0! F IS H  USED

FU LL  ANSI _E OF CONE =■ 6 . 00

e s t im a t e :d v o l .u m e  i  n CU B IC  METER S = .1 1 2 8 + 0 L

D E N S ITY LiM F IS H  PER CUB I C METER - . 1 78E- 0 —

E D U IV A LE N T  S TRATLJM LENGT H (7 ./10 0 ) “  - 1999

SUMMARY OF DATA FRQIT DEP TH 2 . 0 TD 2 0 . 0

--- --- --— ------- ------- -------

DEPTH IN T ERVAL.S

FROM 2 .0 0  3- 8 0 5 . 60  7 .4 0  9 . 2 0  11 „ 0 0 12 . 80 1 4 - 60 16. 40 IS .  20
TO 3 - SO 5 . 60 7 . 40  9 . 2 0  11 - 00  12 . 30 1 4 . 60 16- 40 1 S . 20 2 0 „ 0 Cj

TS 8 L

-74 0 o o 0 0 0 o \j j'j
— 7 Q ij 0 0 0 Q 0 0 o Cj 0
- 70 0 [ j 0 0 [j 0 o i j o Cf i )

-63 0 i j o 0 0 ij 0 0 ij Cj tj

—66 o i j (j (j 0 (j • tj 0 Cj . j

- 64 o o Q 0 (j 0 o :"i ij Cj

-62 1 0 Cj (j 0 o o Q Cj j

6 0_____ I ‘i C)
* 0 ij i j Cj o o o

—58 2 o 0 0 (j i t •J 0 tj xz-

—5 .6 Q i 0 0 ij H o tj ij
G* /» wJ A1* i i.1 1 (j 0 (j (j o cr.

0 1 1 0 0 f  j o 0 o Q

-■-50 o ■i 5 0 i o f  j o L

— 48 .s. 0 0 o Q Cj 0 0 4
--46 0 *■} 0 1 (j 0 o tj tj (j •

-44 0 () 0 1 0 o Ci o (j (j 1
— 42 o o i 0 0 (j Cj o Cj G 1

— 40 0 1 fa 0  0 o Cj 0 o o 7
_  70 o fj 13 0 0 •_} ij tj fj fj \ "?

0' o Cj (j 0 0 0 Cj i j o 'y “Tf

" 3 4 o (j 16 0 >) o Cy o tj (j 16
0 ij 1 0 ij o 0 Q Q Cj 1

—30 0 (j Cj 0 (j 0 o o tj Cj Q

-28 O 0 fj tj 0 (j o o tj Q ij

- 26 o 0 0 0 0 (j 0 Cj o (j Cj

-24 o (j o ij ij o i o o Cj Cj

0 (j () 0 0 o ij o 0 Cj Cj

— 2! 0 o i j i ) 0 C) 0 Cj o 0 0

-1 Q o if j i i ij 0 (j 0 0 Cj (j

~ .i. 6 o o 0 ij ij o 0 o 0 o 0

SUM cr H3 66 a o 1. 1 0 o o 94



B~ J. dB TD B “  2 dB NUMBER OF ECHOES = O
B= 2 dB TG B = 3 dB NUMBER OF ECHOES ~ O

TO TAL NUMBER OF RECORDEO ECHOES = 460

NUMBER OF ECHOES USED FGR S T A T IS T IC S  ~ 94

AVERAGE BACKSC ATTER IN G  CROSS S EC T IO N  ~ . 1665E-03  IN  dB = -37.. ^9

BAC KSC ATTER IN G  CROSS S E C T IO N  STD DEV = - 1395E-03

AVERAGE TARGET STRENGTH IN  dB - - 4 2 .0 7

TARGET STRENGTH STD DEV IN  dB = S . 45

tt ECHOES W ITH  BEAM P ATTE R N  FACTORS > 0 dB= 1

NUMBER OF F IS H  USED ^ 9 4

FU LL  ANGLE OF CONE = 6 . 0 0

E S T IM A T E D  VOLUME IM  C U B IC  METERS ~ . 2 0 2 E + 0 5

D E N S IT Y  IN  F IS H  PER C U B IC  METER = - 466E--02 

E Q U IV A LE N T  STRATUM LENGTH C /./l  0 0 )  = . 5220

R s a d i ng f i l e  D : / e s p / d i .16. d a t  
A n a l y z in g  Run # 2 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL. NUMBER OF P IN G S  = 7 3 25

DATA FOR FREQUENCY 4 2 0 .

SUMMARY OF DATA FROM DEPTH 2- 0  TO 4 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 -6B -66 -64 -62 -60 '-5S -56 -54 -52 -50 -42 -45 -44 -42 -40 -35 -U -34 -32 -30 -2B -24 -24 -22 -20 -13 -It 
8 0 0 0 0 1 10 17 23 / 45 40 34 55 45 34 21 17 13 7 2 1 0 0 0 0 0 0 0 0 0 0

H ISTOGRAM OF BEAM PATTERN  FACTORS > O dB

B- 0 dB TO B - 1 dB NUMBER OF ECHOES 42

B~ 1 clB TO B = 2  dB NUMBER OF ECHOEC 28

B 2 dB TO B "  3  dB NUMBER OF ECHO EE - 27

TOTAL NUMBER OF RECORDED ECHOES = 959

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 370

AVERAGE BACKSCATTERENG CROSS S EC T IO N  = . 1355E -04  IN  dB = - 4 S .6 3

BACKSC ATTER ING  CROSS S E C T IO N  STD DEV = . 2 5 37E - 0 4

AVERAGE TARGET STRENGTl-i IN  d B ~ - 5 2 .7 7

TARGET STRENGTH STD DEV IN  dB = 5 . 9 1

ECHOES W ITH  BEAM PATTER N  FACTORS > O dB= 9 7

NUMBER OF F IS H  USED = 3 7 0

FU LL ANGLE OF CONE = 6 . 0 0
FRTTM ATFD  VOi !.IMF TKl C U B IC  METERS = - 133 E  + 04



SUMMARY OF DATA FROM DEPTH 4 .0  TO - O

TARGET STRENGTH OISTRISUTIOH FOR STRATUM 2 . •

TS -74 -72 -70 -63 -66 -64 -62 -40 rS3 -56 -54 -52 -50 -48 -4o -44 -42 -40 -38 -36 -34 -32 -30 -23 -26 -24 -22 -20 -13 -16

§ 0 0 0 0 2 5 9' !& \21 ■ 13 24 33 3t 29 30 13 !0 3 3 0 0 0 0 0 0 0 0 0 0 0
\

\

H ISTO G RAM  OF BEAH PATTERN  FACTORS > O dB

E<= O dB TO 8 - 1 dB NUMBER OF ECHOES ~ 3 0

B= 1 dB TO B — 2 dB NUMBER OF ECHOES = 11
B = 2 dB TD B = 3 dB NUMBER OF ECHOES = 4

TO TAL NUMBER OF RECORDED ECHOES = 629

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 257

AVERAGE BACKSC ATTER IN G  CROSS SEC T IO N  = . 1 588E - 04  IN  dB = - 4 7 . 9 9

B AC KSC ATTER IN G  CROSS S EC T IO N  STD DEV = . 2 3 2 3 E - 0 4

AVERAGE TARGET STRENGTH IN  dB = - 5 1 . 4 5

TARGET STRENGTH STD DEV IN  dB = 5.. SB

# ECHOES W ITH  BEAM PATTERN  FACTORS > O dB= 4 5

NUMBER OF F IS H  USED = - 257

FU LL  ANGLE OF CONE = 6 ,0 0

E S T IM A T E D  VOLUME IN  CU B IC  METERS = 398E-K>4
D E N S IT Y  IN  F IS H  PER CUB IC  METER = . 646E - 01

E Q U IV A L E N T  STRATUM LENGTH (X / lO O )  ^ 1 .0 0 0 0

SUMMARY OF DATA FROM DEP'TH 6 .0  TO 9 . 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3

TS -74 -72 -70 -53 -66 -64 -62 -60 -55 -55 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -23 -26 -24 -22 -20 -!B -16 

H 0 0 0 0 1 £ *! 19-12 14 S 11 7 11 10 3 4 2 1 0 0 0 0 0 0 0 0 0 0 0

H ISTOGRAM  OF BEAM PATTERN  FACTORS > 0 dB

B-- 0 dB TO B = I dE* NUMBER OF ECHOES = 1.4
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 7
B — 2 dB TO B = 3 dB NUMBER OF ECHOES =

TO TAL NUMBER OF RECORDED ECHOES = 

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 

AVERAGE B ACKSC ATTER ING  CROSS SEC T IO N  = 

BAC KSC ATTER IN G  CROSS S EC T IO N  STD DEV = 

AVERAGE TARGET STRENGTH IN  dB =

1 178 

125 

. 1247E-04 

. 21G5E-04

IN  dB - - 4 9 .0 4



# ECHOES W ITH  BEAM PATTERN  FACTORS > O dB=

NUMBER OF F IS H  USED = 125
FU LL ANGLE OF CONE = 6 .0 0

E S T IM A TE D  VOLUME >N  C U B IC  METERS - . 8 1 5 E + 0 4
D E N S ITY  IN  F IS H  PER C U B IC  METER - . 153E-01

EQUI VA LEN T  STR A • UM LENGTH (7. / 100 > *= 1.. 0 0 0 0

iUMMARY OF DATA FROM DEPTH 8-0 TO 10,. 0

r
r

TARGET STRENGTH DISTRIBUTION FOR STRATUS 4

TS -74 -72 -70 -68 -64 -64 -42 -60:-58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -32 -30 -23 -26 -24 -22 -20 -13 -!£

0 0 0 0 4 4 Bj 15 11 ? 7 5 0 0 0 V 0

HISTOGRAM GF BEAM PATTERN FACTORS O dB

B- O dB TO B = 1 dB 
B~ 1 db TO B *- 2 dB 

B“ 2 dB TO B - 3 dB

NUMBER OF ECHOES = 

NUMBER OF ECHOES - 

NUMBER OF ECHOES ~

TOTAL NUMBER OF RECORDED ECHOES = 1762

NUMBER OF ECHOES USED FOR S T A T IS T IC S  = 8 3

AVERAGE BACKSCAT i'ER ING CROSS SEC T IO N  = . 1 0 62E - 0 4

BACKSC ATTER ING  CROSS S E C T IO N  STD DEV = 1635E - 04  

AVERAGE TARGET STRENGTH IN  dB - 

TARGET STRENGTH STD DEV IN  dB -

# ECHOES W ITH  BEAM PATTERN FACTORS > O dB- 10

NUMBER OF F IS H  USED = S3

FU LL ANGLE QF CONE = 6 . 0 0

E S T IM A TED  VOLUME IN  CUB i t  METERS = . 13BE+05
D E N S ITY  IN  F IS H  PER CU B IC  METER - . 6 0 0 E - 0 2  

E Q U IV A LE N T  STRATUM LENGTH ( Z / I Q Q )  1.-0000

IN  dB “  - 4 9 . 7 4

--53.. 94  

6 . 07

O F  0 A ‘

V . * r  i; f:ENS;H j> lSTSIS<n:* i 57^ f 0 “ 5 
:  - ’ 4 -72 -70 -65 - i t  - t l *  - i f r  *~5S - : £  -54 - I I
” *j  ̂ (■ v . . / \j1 ; V 1 i 2

-it -ii -42 -40 -3; •; -.’4 -is -~Jj -Vi

\ \ 0 ; 0

-24 -22 - i f  - i i
i  0 C 0 0

0 -
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************** TS Version 2.00 **************

Dual Beas Data Reduction Program 
For ESP 281 VI.Ox & V2.Ox data files 

************************************************ 

(c) Copyright BioSonics, lac. 1 April, 1991 
for BioSonics Scientific Hydroacoustic Applications 
Serial Hunber 5205-V2.00-91-000

Reading file D:/esp_ 
Analyzing Run f 
FILE HUMBER 1 = 
FILE NUMBER 2 = 
FILE NUHBER 3 = 
FILE NUMBER 4 = 
FILE NUMBER 5 = 
FILE NUHBER 6 = 
FILE NUMBER 7 = 
FILE NUMBER 8 = 
FILE NUMBER 9 *

» NUMBER 10 = 
HUMBER 11 =

nra/cbeld.dat 
1 ____

I!
0 m

Ctti 3

c m

/esp.
\esp.
\esp.

nra/cheld.dat
.nra/chela.dat
_nra\chels.dat
_nra\che3a.datl\ 
_nra\che4d.dat f> 
_nra\che4n.dat I,

\esp_
\esp_
\esp_
\esp_nra\che4s.dat I, 'X

' .^ i 3

l,T-

h iI

\esp.
nra\cne5d.dat T 
nra\che5i.dat I 
nra\che5s.dat t

\esp_nra\che6s.dat I 2

CAl.€ 7

a m r w  nm>?
J l \ N B  5 2 1 ^ 2

how
(jt o J ijM  M J A - c K j

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUHBER OF PINGS = 2030

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 
RO TARGETS FOUND

1.0 TO 5.0

SUMMARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
I 0 0 0 0 0 0 0 0 0 2 1 2 4 2 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECHOES = 2 
NUHBER OF ECBOES = 3 
NUMBER OF ECHOES = 2

TOTAL NUHBER OF RECORDED ECHOES = 53



NUMBER OF ECBOES DSED FOR STATISTICS = 15

AVERAGE BACKSCATTERIHG CROSS SECTIOH = .1285E-04 IH dB = -48.91

BACKSCATTERIHG CROSS SECTIOH STD DEV = .9495E-05

AVERAGE TARGET STREHGTH IH dB = -50.16

TARGET STRENGTH STD DEV IH dB = 3.62

I ECHOES WITH BEAM PATTERH FACTORS > 0 dB= 7

HUHBER OF FISH DSED = 15
FULL AJNGLE OF CONE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .537E+03
DENSITY IN FISH PER CUBIC HETER = .279E-01 
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
I 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

t

HISTOGRAM OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUMBER
B= 1 dB TO B = 2 dB HUHBER
B= 2 dB TO B = 3 dB NUMBER

TOTAL HUMBER OF RECORDED ECHOES =

HUMBER OF ECHOES DSED FOR STATISTICS

E BACKSCATTERIHG CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STREHGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

/ ECBOES WITH BEAM PATTERN FACTORS >

HUMBER OF FISH DSED =
FULL ANGLE OF CONE =
ESTIMATED VOLUME IB CUBIC METERS = , 
DENSITY IH FISH PER CUBIC METER * . 
EQUIVALENT STRATUM LENGTH (1/100) =

OF ECHOES = 0 
OF ECBOES = 0 
OF ECHOES = 0

2

2

♦4171E-05 IN dB = -53.80 

.3252E-05

-54.58

3.81

0 dB= 0

2

6.00

662E+03
302E-02

.6000
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BACKSCATTERIHG CROSS SECTION STD DEV = .9373E-05

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 7

HUMBER OF FISH OSED = 17
FULL ANGLE OF COKE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .108E+04
DENSITY IH FISH PER CUBIC METER = .158E-01
EQUIVALENT STRATUM LENGTH (t/100) = .4400

Reading file D:/esp_nra/cbeld.dat 
Analyzing Run / 2 

DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUMBER OF PINGS = 3782

D ^ ^ O R  FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 5.0 
HO TARGETS FOUND

SUMMARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44

t 0 0 0 0 0 0 0 0 5  16 25 46 46

•
HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 24
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 35

B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 21

TOTAL NUMBER OF RECORDED ECHOES = 754

NUMBER OF ECHOES DSHD FOR STATISTICS = 234

AVERAGE BACKSCATTERING CROSS SECTION = .1537E-04 IN dB =

BACKSCATTERING CROSS SECTIOH STD DEV = .1632E-04 

AVERAGE TARGET STRENGTH IN dB =

3.82

-50.68

-42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
8 1 1 0 0 0 0 0 0 0 0 0 0 0

-48.13

-49.81

TARGET STRENGTH STD DEV IN dB = 3.77



/ ECHOES WITH BEAH PATTERS FACTORS > 0 dB= 80

HUHBER OF FISH USED = 234
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .722E+04
DENSITY IN FISH PER CUBIC HETER = .324E-01
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

SUMMARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0  21 35 50 35 19 6 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

OP BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

HUHBER OF ECHOES - 29 
HUHBER OF ECHOES = 25 
HUMBER OF ECHOES = 20

TOTAL HUHBER OF RECORDED ECHOES =

NUHBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERIHG CROSS SECTIOH = 

BACKSCATTERING CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IB dB =

TARGET STRENGTH STD DEV IB dB =

I ECBOES WITH BEAH PATTERN FACTORS > 0 dB=

254

168

.5087E-05 IN dB = -52.93 

.4053E-05

-53.83

2.63

74

OF FISH USED = 168
FULL ANGLE OF OONE = 6.00
ESTIMATED VOLUHE IN CUBIC METERS = .182E+05
DENSITY IH FISH PER CUBIC HETER = .925E-02 
EQUIVALENT STRATUH LENGTH (t/100) = .9943

SUMMARY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

f 0 0 0 0 0  0 0 0 29 67 51 55 53 33 22 8 * 6  3 4 2 4 0 0 0  0 0 0 0 0 0

t



TOTAL NUMBER OF RECORDED ECHOES = 1898

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERHG CROSS SECTIOH =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STREHGTH IH dB =

TARGET STREHGTH STD DEV IH dB =

4 ECHOES HITE BEAN PATTERS FACTORS > 0 dB=

HUMBER OF FISH USED = 826
FULL AKGLE 0? COSE = 6.00
ESTIHATED VOLUME IH CUBIC METERS = .147E+06
DENSITY IH FISH Pffi CUBIC METER = .564E-02
EQUIVALENT STRATUM LEHGTH (%/100) = .4201

826

.6973E-05 IH dB = -51.57 

.U40E-04

-53.28

3.31

344

SUMMARY OF DATA FROM DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROM 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00 

TS SUM

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0

9 7 25 20 25 34 42 25 0 0 187

w 23 11 82 46 72 92 55 41 0 0 422
-54 12 3 105 53 85 101 48 35 0 0 442
-52 2 1 133 37 76 74 38 56 0 0 417
-50 2 1 145 25 65 57 26 24 0 0 345
-48 0 0 101 6 21 26 6 10 0 0 170
-46 0 0 47 0 10 7 1 8 0 0 73
-44 0 0 24 0 1 4 0 8 0 0 37
-42 0 0 2 0 0 2 0 2 0 0 6
-40 0 0 2 0 0 0 0 3 0 0 5
-38 0 0 0 0 0 0 0 1 0 0 1
-36 0 0 0 0 0 0 0 0 0 0 0
-34 0 0 0 0 0 0 0 0 0 0 0
-32 0 0 0 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0



-32 0 0 0 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 0 0 0 0

-28 0 0 0 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUH 0 0 142 165 95 62 129 146 0 0 739

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUMBER OF ECHOES = 101 
B= 1 dB TO B - 2 dB HUMBER OF ECHOES = 88 
B= 2 dB TO B = 3 dB HUMBER OF ECHOES = 73

1682

739

.142OE-04 IB <ffi = -48.48 

.3547E-04

-51.54

4.32

262

EQUIVALENT STRATUM LENGTH (t/100) = .7939

Reading file D: /esp_nra/cbeId. dat 
Analyxing Run t 

dAGROUP REPORT FOfe-̂ tfANSDOCER 1 
n R L  HUMBER OF PIHGS = 3479

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

I 0 0 0 0 0 0 0 0 0 4 3 7  43 9 1 0  0 0 0 0 0  O O O O O O O O O

TOTAL HUMBER OF RECORDED ECHOES =

M
OP ECHOES USED FOR STATISTICS =

E BACKSCATTERING CROSS SECTION =

BACKSCATTERIHG CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB *

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 739
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .856E+05
DENSITY IN FISH PER CUBIC METER = .864E-02

t



HISTOGRAM OF BEAM PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 12 
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 8 
B= 2 dB TO B = 3 dB HUMBER OF ECHOES = 2

TOTAL HUHBER OF RECORDED ECHOES = 75

HUHBER OF ECHOES USED FOR STATISTICS = 67

AVERAGE BACKSCATTERIHG CROSS SECTIOH = .9680E-05 IH dB = -50.14

BACKSCArTERIHG CROSS SECTIOH STD DEV = .3441E-05

AVERAGE TARGET STREHGTH IB dB = -50.50

TARGET STREHGTH STD DEV IH dB = 1.98

/ ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 22

S
R OF FISH USED = 67
AHGLE OF COHE = 6.00

ATED VOLUHE IH CUBIC METERS = .126E+04
DENSITY IH FISH PER CUBIC HETER = .534E-01
EQUIVALENT STRATUM LEHGTH (1/100) = 1.0000

SUMMARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STREHGTH DISTRIBUTION FOR STRATUH 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
I 0 0 0 0 0 0 0 0 2  42 42 31 42 17 9 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0

t

HISTOGRAM OF BEAM PATTERH FACTORS > 0 dB

A  dB TO B = 1 dB HUMBER OF ECHOES = 30
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 17
B= 2 dB TO B = 3 dB HUMBER OF ECHOES = 9

TOTAL HUHBER OF REOORDED ECHOES = 486

HUHBER OF ECHOES USED FOR STATISTICS = 185

AVERAGE BACKSCATTERIHG CROSS SECTIOH = .7415E-05 IH dB = -51.30

BACKSCATTERIHG CROSS SECTIOH STD DEV = .5618E-05

AVERAGE TARGET STREHGTH IB dB = -52.35

TARGET STREHGTH STD DEV IH dB = 2.98

/ ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 56



NUMBER OF FISH USED = 185
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IN CUBIC METERS = .668E+04 
DENSITY IN FISH PER CUBIC METER = .277E-01 
EQUIVALENT STRATUM LENGTH (tylOO) = 1.0000

SUMMARY OF DATA FROM DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
t 0 0 0 0 0 0 0 0  22 35 28 30 32 10 8 2 4 1 1 1 1 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

TO B = 1 dB NUMBER OF ECHOES = 34
TO B = 2 dB NUMBER OF ECHOES = 21
TO B = 3 dB HUMBER OF ECHOES = 17B=

TOTAL NUMBER OF RECORDED ECHOES = 305

NUHBER OF ECHOES USED FOR STATISTICS - 175

AVERAGE BACKSCATTERIHG CROSS SECTIOH = .1356E-04

BACKSCATTERING CROSS SECTION STD DEV = .4260E-04

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IH dB = 

f ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 72

NUHBER OF FISH USED - 
FULL ANGLE OF OOSE =

175
6.00

SH U T

dI H y

TED VOLUME IH CUBIC METERS = .169E+05 
IB FISH PER CUBIC METER = .103E-01

IH dB = -48.68

-52.32

4.36

EQUIVALENT STRATUM LENGTH (1/100) 1.0000

SUMMARY OF DATA FROM DEPTH 13.0 TO 25.0

TARGET STREHGTH DISTRIBUTION FOR STRATUH 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
f 0 0 0 0 0 0 0 0 1 2 3 7 6 6 3 1 0 2 1 1 3 6 4 6 1 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB



B= 0 (IB TO B = 1 dB NUHBER OF ECHOES = 7 
B= 1 dB TO B = 2 dB NUMBER OF ECBOES = 8 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 13

TOTAL NUMBER OF RECORDED ECHOES = 

NUMBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERIHG CROSS SECTIOH = 

BACKSCATTERIHG CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IH dB =

I ECHOES WITH BEAH PATTERH FACTORS > 0

DQWTY

E ^ ^ E

140

53

.4281E-03 IN dB = -33.68 

.6384E-03

-41.97

10.10

28

HUHBER OF FISH USED = 53
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .116E+05

IH FISH PER CUBIC METER = .458E-02
LENT STRATUM LENGTH (%/100) = .1408

SUMMARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00 

TS , SUH

-74 0 0 0 0 0 0 0 0 0 0 0

-72 0 0 0 0 0 0 0 0 0 0 0

-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0

-66 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0

w 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0

-58 0 0 1 11 12 0 0 1 0 0 25

-56 2 2 28 32 17 1 0 1 0 0 83

-54 1 2 26 21 23 2 0 1 0 0 76

-52 0 7 16 28 17 3 1 3 0 0 75
-50 0 43 24 30 20 4 2 0 0 0 123
-48 0 9 6 12 9 0 4 2 0 0 42

-46 0 1 6 3 8 0 2 1 0 0 21
-44 0 0 0 0 2 0 1 0 0 0 3

-42 0 0 0 0 4 0 0 0 0 0 4
-40 0 0 0 0 1 1 1 0 0 0 3

-38 0 0 0 0 1 1 0 0 0 0 2
-36 0 0 0 0 1 0 1 0 0 0 2
-34 0 0 0 0 1 0 1 2 0 0 4
-32 0 0 0 0 0 0 6 0 0 0 6
-30 0 0 0 0 0 0 4 0 0 0 4
-28 0 0 0 0 0 0 6 0 0 0 6



-26
-24
-22

-20
-18
-16

SDH 64 107 137 116 12 30 11

1

0

0

0

0

0

480

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECHOES = 83 
NUMBER OF ECHOES = 54 
NUMBER OF ECHOES = 41

TOTAL HUMBER OF RECORDED ECHOES =

HUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE RACKSCATTERIHG CROSS SECTION =

U^AITERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IN dB =

4 ECHOES WITH BEAM PATTERH FACTORS > 0 dB=

HUMBER OF FISH USED = 480
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .289E+05
DENSITY IH FISH PER CUBIC METER = .166E-01 
EQUIVALENT STRATUM LENGTH (i/100) = .5532

Reading file D:\espjira/cfceli.dat 
Analyxing Run I 1 

DATA (SOUP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 13301

1006

480

.5643E-04 IN dB = -42.49 

.2492E-03

-50.93

5.69

178

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 16 34 15 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERH FACTORS > 0 dB



B= 0 dB TO B s 1 dB HUMBER OF ECHOES = 19 
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 14 
B= 2 dB TO B = 3 dB HUMBER OF ECHOES = 9

TOTAL HUMBER OF RECORDED ECHOES =

HUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERIHG CROSS SECTIOH

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STREHGTH IH dB =

TARGET STREHGTH SID DEV IH dB =

/ ECHOES WITH BEAM PATTERS FACTORS >

HUMBER OF FISH USED =
FULL AHGLE OF CONE =
ESTIMATED VOLUME IH CUBIC METERS = 
DEjgm IH FISH PER CUBIC METER = 
E^lLEHT STRATUM LEHGTH (1/100) =

80

71

.3094E-05 IH dB = -55.09 

.1792E-05

-55.57

1.87

0 dB= 42

71
6.00

.479E+04

.148E-01
1.0000

SUMMARY OF DATA FROM DEPTH 5.0 TO 9.0

TARGET STREHGTH DISTRIBUTE FOR STRATUM 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
I 0 0 0 0 0 0 0 0 33 101 128 150 158 104 47 24 2 2 0 0 0 0 0 0 0 0 0 0 0 0

X

HISTOGRAM OF BEAM PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 

dB TO B = 3<B

TOTAL HUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES = 92 
HUMBER OF ECHOES = 78 
HUMBER OF ECHOES * 56

HUMBER OF ECHOES USED FOR STATISTICS - 

AVERAGE BACKSCATTERIBG CROSS SECTIOH = 

BACKSCATTERIHG CROSS SECTIQH STD DEV * 

AVERAGE TARGET STREHGTH IS dB =

TARGET STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAM PATTERH FACTORS > 0 dB=

1821

749

.9868E-05 IH dB = -50.06 

.9621E-05

-51.47

3.43

226

HUMBER OF FISH USED = 749
FULL AHGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .255E+05



DENSITY IN FISH PER CDBIC METER = .294E-01 
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

SUMMARY OF DATA FROM DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS *74 *72 *70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
f 0 0 0 0 0 0 0 0  37 99 115 9 6 7 7  24 10 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 <B TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUMBER 0? ECHOES = 
NUMBER OP ECHOES = 
NUMBER OF ECHOES =

74
64
46

*  NUMBER OF RECORDED ECHOES =

HUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAM PATTERN FACTORS > 0 <JB=

NUMBER OF FISH USED = 459
FULL ANGLE OF CONE - 6.00
ESTIMATED VOLUME IN CUBIC METERS = .622E+05
DENSITY IB FISH PER CUBIC METER = .738E-02
EQUIVALENT STRATUM LENGTH (S/100) = .9699

756

459

.6086E-05 IN dB = -52.16 

.4640E-05

-53.14

2.84

184

SUMMARY OF DATA FROM DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 **44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 101 188 184 168 107 42 16 12 4 3 1 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 122
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 126
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 96



-20 0 0 0 0 0
-18 0 0 0 0 0
-16 0 0 0 0 0

SUH 48 23 666 187 355355 397 216 213

0
0
0

2105

a

HISTOGRAM OF BEAH PATTERH FACTORS > 0 (IB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B* 2 dB TO B = 3 dB

HUHBER OF ECBOES = 307 
HUHBER OF ECBOES = 282 
HUHBER OF ECBOES = 207

TOTAL NUHBER OF RECORDED ECHOES =

NUHBER OF ECBOES DSED FOR STATISTICS = 

AVERAGE BACKSCATTERIHG CROSS SECTIOH = 

BACKSCATTERING CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB = 

tS gCT STREHGTH STD DEV IN dB =

I ECHOES WITH BEAH PATTERH FACTORS > 0 dB-

4555

2105

.7679E-05 IH dB = -51.15 

.9582E-05

-52.68

3.37

796

HUHBER OF FISH DSED = 2105
FULL ANGLE OF GONE = 6.00
ESTIMATED VOLUHE IH CUBIC METERS = .2UE+06
DEHSITY IH FISH PER CUBIC HETER = .996E-02 
EQUIVALENT STRATUM LEHGTH (i/100) = .6945

Reading file D:\esp_nra/cbeli.dat 
Analyzing Run / 2 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUHBER OF PINGS =

- X

1062

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 5.0 
HO TARGETS FOUND

SUHHARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

TS -74 -72 -70 *68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

I 0 0 0 0 0 0 0 0 2 6  17 12 2 2 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0

I



HISTOGRAM OF BEAM PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUHBER OF ECHOES = 7 
NUHBER OF ECHOES = 7 
NUHBER OF ECHOES = 4

TOTAL NUHBER OF RECORDED ECHOES = 104

NUHBER OF ECHOES USED FOR STATISTICS = 41

AVERAGE BACKSCATTERING CROSS SECTION = .5228E-05 IH

BACKSCATTERING CROSS SECTION STD DEV - .3525E-05

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

t ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 18

M|gER OF FISH USED = 41
fMhNGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .205E+04
DENSITY IN FISH PER CUBIC METER = .200E-01 
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

= -52.82

-53.47

2.28

SUMMARY OF DATA FROM DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 4 5  10 12 6 6 5 7 3 1 6 4 1  2 1 0 0 0 0 0 0 0

t

OF BEAH PATTERN FACTORS > 0 dB

TO B = 1 dB NUMBER OF ECHOES = 4
TO B = 2 dB NUHBER OF ECHOES = 6

TO B c 3 dB NUHBER OF ECHOES = 5

J^O
B= 1 
B= 2

TOTAL NUMBER OF RECORDED ECHOES = 262

NUMBER OF ECHOES USED FOR STATISTICS = 73

AVERAGE BACKSCATFERIBG CROSS SECTIOH = .7930E-04 IN dB = -41.01

BACKSCATTERING CROSS SECTION STD DEV = .1737E-03

AVERAGE TARGET STRENGTH IN dB = -47.50

TARGET STRENGTH STD DEV IN dB = 7.32

1 ECHOES WITH BEAH PATTERN FACTORS > 0 <JB= 15



HUHBER OF FISH DSED = 73
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC HETERS = .519E+04
DEHSITY IH FISH PER CUBIC HETER = .141E-01 
EQUIVALENT STRATUM LEHGTH (1/100) = 1.0000

SUMMARY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STREHGTH DISTRIBUTION FOR STRATUH 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
4 0 0 0 0 0 0 0 0 15 42 52 57 55 71 75 75 77 64 65 58 50 43 23 13 4 0 0 0 0 0

t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B W >  dB TO B = 1 dB 
bM .  dB TO B = 2 dB 
B= 2 dB TO B * 3 dB

HUHBER OF ECHOES = 
HUHBER OF ECHOES = 
HUHBER OF ECHOES =

136
89
60

TOTAL HUHBER OF RECORDED ECHOES =

HUHBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERIHG CROSS SECTIOH = 

BACKSCATTERIHG CROSS SECTIOH STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STREHGTH STD DEV IN dB =

J ECHOES WITH BEAH PATTERH FACTORS > 0 dB=

1367

839

.1705E-03 IH dB = -37.68 

.3237E-03

-43.49

7.59

285

HUHBER OF FISH USED = 839
FULL ANGLE OF COME = 6.00

*
ED VOLUHE IH CUBIC HETERS = .193E+05
IH FISH PER CUBIC HETER = .434E-01

EQUIVALENT STRATUH LEHGTH (1/100) = .6154

SUMMARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00

TS
_____ ___________

SUM

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0



-68 0 0 0 0 0 0 0 0 0 0 0

-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0

-62 0 0 0 0 0 0 0 0 0 0 0

-60 0 0 0 0 0 0 0 0 0 0 0

-58 0 2 0 1 3 8 6 1 0 0 21
-56 0 5 1 0 5 12 24 6 0 0 53
-54 0 17 0 2 8 12 29 11 0 0 79
-52 0 12 0 1 11 20 19 18 0 0 81
-50 0 2 0 0 6 12 22 21 0 0 63
-48 0 1 1 0 6 12 21 38 0 0 79
-46 0 0 0 0 5 17 28 28 2 0 80
-44 0 0 0 0 7 17 24 31 3 0 82
-42 0 0 0 0 3 10 28 38 1 0 80
-40 0 0 0 0 1 1 20 42 1 0 65
-38 0 0 0 0 6 3 26 34 2 0 71
-36 0 0 0 0 4 0 16 42 0 0 62
-34 0 0 0 0 1 0 20 30 0 0 51
-32 0 0 0 0 2 0 10 33 0 0 45
-30 0 0 0 0 1 0 3 20 0 0 24
-28 0 0 0 0 0 0 2 11 0 0 13
-26 0 0 0 0 0 0 1 3 0 0 4

0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 0 39 2 4 69 124 299 407 9 0 953

HISTOGRAM OF BEAM PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 147
B= 1 dB TO B - 2 dB NUMBER OF ECHOES = 102
B= 2 dB TO B 3 3 dB HUMBER OF ECHOES - 69

TOTAL HUMBER OF REOORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

J^^GE BACKSCATTERIBG CROSS SECTION =

BACKSCATTERIHG CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IS dB -

TARGET STRENGTH STD DEV IN dB =

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 953
FULL ANGLE OF COME = 6.00
ESTIMATED VOLUME IN CUBIC HETERS = .246E+05 
DENSITY IB FISH PER CUBIC METER = .387E-01 
EQUIVALENT STRATUM LENGTH (1/100) = .8000

1733

953

.1564E-03 IH dB - -38.06 

.3100E-03

-44.22

7.74

318

Reading file D:\espjira\chels.dat 
Analyzing Run # 1 

DATA GROUP REPORT FOR TRANSDUCER 1



TOTAL NUHBER OF PINGS = 1912

DATA FOR FREQUENCY 420.

SUMMARY OF DATA PROH DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
I 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

t

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B ^ O  dB TO B = 1 dB • NUMBER OF ECHOES = 0 
dB TO B = 2 dB NUMBER OF ECHOES = 0 

B= 2 dB TO B - 3 dB NUMBER OF ECHOES = 0

TOTAL NUMBER OF RECORDED ECHOES = 5

NUHBER OF ECHOES USED FOR STATISTICS = 2

AVERAGE BACKSCATTERING CROSS SECTION = .3478E-05 IN dB = -54.59

BACKSCATTERING CROSS SECTIOH STD DEV = .1785E-05

AVERAGE TARGET STRENGTH IH dB = -54.89

TARGET STRENGTH STD DEV IN dB = 2.34

I ECHOES KITH BEAM PATTERN FACTORS > 0 dB= 0

NUHBER OF FISH USED = 2
FULL ANGLE OF CONE = 6.00

»
TED VOLUME IH CUBIC METERS = .691E+03
Y IN FISH PER CUBIC METER = .289E-02 

EQUIVALENT STRATUM LENGTH (i/100) = 1.0000

SUMMARY OF DATA PROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
I 0 0 0 0 0 0 0 0 4  25 20 30 33 16 11 4 2 2 0 0 0 0 0 0 0 0 0 0 0 0

t

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB



B= 0 dB TO B = 1 dB HUMBER OF ECBOES = 20 
B= 1 dB TO B = 2 dB HUHBER OF ECHOES = 15 
B= 2 dB TO B = 3 dB HUHBER OF ECHOES = 18

TOTAL NUHBER OF RECORDED ECHOES =

HUHBER OF ECBOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CROSS SECTION =

BACKSCATTERING CROSS SBCTIOH STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IN dB =

4 ECHOES WITH BEAH PATTERH FACTORS > 0 dB=

HUHBER OF FISH USED = 147
FULL ANGLE OF OOHE = 6.00
ESTIMATED VOLUME IH CUBIC HETERS = .368E+04 
DO|ITY IB FISB PER CUBIC HETER = .400E-01 
^P^LEHT STRATUH LEHGTH (1/100) = 1.0000

391

147

.1119E-04 IH dB = -49,51 

.1373E-04

-51.26

3.64

53

SUMMARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STREHGTB DISTRIBUTION FOR STRATUH 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
4 0 0 0 0 0 0 0 0 11 36 24 41 28 32 17 14 9 14 10 11 10 5 6 3 5 0 0 0 0 0

HISTOGRAM OP BEAH PATTERH FACTORS > 0 dB

TO B = 1 dB HUMBER OF ECBOES = 33
TO B = 2 dB HUHBER OF ECBOES = 19
TO B = 3 dB HUHBER OF ECBOES = 11

V
TOTAL HUMBER OF RECORDED ECHOES =

HUHBER OF ECBOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERIHG CROSS SECTION = 

BACKSCATTERIHG OIOSS SECTIOH STD DEV = 

AVERAGE TARGET STREHGTH IH dB =

TARGET STREHGTB STD DEV IN dB =

4 ECBOES WITH BEAH PATTERH FACTORS > 0 dB=

663

276

.1396E-03 IN dB = -38.55 

.3911E-03

-47.14

7.98

63

HUMBER OF FISH USED = 276
FULL ANGLE OF COME = 6.00
ESTIMATED VOLUHE IH CUBIC HETERS = .931E+04



DENSITY IH FISH PER CUBIC METER = .296E-01 
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

SDHHARY OF DATA FROM DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
# 0 0 0 0 0 0 0 0 29 97 126 110 128 101 66 68 61 48 46 33 31 27 14 10 6 1 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 139 
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 123 
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 71

NUMBER OF RECORDED ECHOES -

NUHBER OF ECHOES DSED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 1002
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .347E+05
DENSITY IN PISH PER CUBIC METER = .289E-01 
EQUIVALENT STRATUM LENGTH (1/100) = .6154

SUMMARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00 

TS SUH

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0

1920

1002

.1094E-03 IN dB = -39.61 

.3037E-03

-47.04

7.44

333



-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 3 1 4 7 10 11 8 0 0 44
-56 0 20 4 10 28 30 38 29 0 0 159
-54 0 13 2 11 19 36 41 49 0 0 171
-52 0 19 5 15 32 33 35 42 0 0 181
-50 0 22 5 13 21 49 41 38 0 0 189
-48 0 15 0 6 27 38 22 40 1 0 149
-46 0 7 0 7 14 35 19 12 0 0 94
-44 0 2 0 2 14 42 9 16 1 0 86
-42 0 1 0 2 8 44 9 8 0 0 72
-40 0 1 0 2 13 45 2 1 0 0 64
-38 0 0 0 0 10 46 0 0 0 0 56
-36 0 0 0 0 11 32 1 0 0 0 44
-34 0 0 0 0 10 31 0 0 0 0 41
-32 0 0 0 0 5 27 0 0 0 0 32
-30 0 0 0 0 6 14 0 0 0 0 20
-28 0 0 0 0 3 10 0 0 0 0 13
-26 0 0 0 0 5 6 0 0 0 0 11
-24 0 0 0 0 0 1 0 0 0 0 1
-22 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

SUM 0 103 17 72 233 529 228 243 2 0 1427

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0<ffi TO B = 1 dB 
B= 1 dB TO B a 2 dB 
B= 2 dB TO B = 3 dB

OF ECHOES = 192 
NUMBER OF ECHOES = 157 

OF ECHOES = 100

TOTAL NUMBER OF RECORDED ECHOES =

HUMBER OF ECHOES DSED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

a( B ^ E  TARGET STREHGTH IN dB =

TARGET STREHGTH STD DEV IN dB =

/ ECHOES WIH BEAN PATTERN FACTORS > 0 dB=

HUMBER OF FISH USED = 1427
FULL ANGLE OF OOHE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .442E+05
DENSITY IN FISH PER CUBIC METER = .323E-01 
EQUIVALENT STRATUM LENGTH (1/100) = .8000

Reading file D:\esp_nra\chels.dat 
Analyzing Run i 2 

DATA GROUP REPOST FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 1438

2979

1427

.1050E-03 IN dB - -39.79 

♦3089E-03

-47.50

7.36

449

*



DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 1
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

/ 0 0 0 0 0 0 0 0 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 0 
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 1 
B= 2 dB TO B - 3 dB NUMBER OF ECHOES = 3

NUHBER OF RECORDED ECHOES =

NUHBER OF ECHOES DSED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

t ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH DSED = 5
FULL ANGLE OF COME = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .522E+03 
DENSITY IN FISH PER CUBIC METER * .958E-02 
EQUIVALENT STRATUH LEHGTH (1/100) = 1.0000

SUMMARY OF DATA FROM DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
I 0 0 0 0 0 0 0 0 5 6  13 17 22 14 7 2 2 2 1 0 0 0 0 0 0 0 0 0 0 0

t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES * 12 

B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 10 
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 7

13

5

.2395E-05 IN dB = -56.21 

.8743E—06

-56.41

1.46

4



TOTAL NUMBER OF RECORDED ECHOES = 290

NUMBER OF ECHOES USED FOR STATISTICS = 91

AVERAGE BACKSCATTERIHG CROSS SECTION = .1464E-04 IN dB = -48.34

BACKSCATTERIHG CROSS SECTION STD DEV = .2127E-04

AVERAGE TARGET STRENGTH IN dB = -50.48

TARGET STRENGTH STD DEV IN dB = 3.98

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 29

NUMBER OF FISH OSED = 91
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .264E+04
DENSITY IN FISH PER CUBIC METER = .344E-01
EQUIVALENT STRATUM LENGTH (i/100) = .9709

M ______________________________

SUMMARY OF DATA FROM DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
I 0 0 0 0 0 0 0 0 4 3 3 8 9  16 16 24 27 19 14 7 0 0 0 4 1 2 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 10
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 11

2 dB TO B = 3 dB NUMBER OF ECHOES = 9

TOTAL HUMBER OF RECORDED ECHOES =

OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IH dB =

j ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 157
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .598E+04
DENSITY IN FISH PER CUBIC METER = .263E-01 
EQUIVALENT STRATUM LENGTH (i/100) = .8504

302

157

.1733E-03 IN dB = -37.61 

.5850E-03

-43.61

6.26

30



SUMMARY OF DATA FROM DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 *20 -18 -16 
/ 0 0 0 0 0 0 0 0 0 0 4 30 46 27 26 16 7 9 5 4 2 2 2 1 1 0  0 0 0 0

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECHOES = 25 
NUMBER OF ECHOES = 22 
HUMBER OF ECHOES = 12

TOTAL HUMBER OF RECORDED ECHOES = 326

HUMBER OF ECHOES USED FOR STATISTICS = 182

A ^ f t  BACKSCATTERING CROSS SECTION = .7080E-04

BACKSCATTERING CROSS SECTIOH STD DEV = .2185E-03

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES KITH BEAH PATTERH FACTORS > 0 dB= 59

NUMBER OF FISH USED = 182
FULL AHGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .221E+05
DENSITY IN FISH PER CUBIC METER = .823E-02
EQUIVALENT STRATUM LENGTH (1/100) = .5201

IN dB = -41.50

-46.78

5.33

SUMMARY OF DATA FROM DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROM 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00 

TS SOM

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0

-70 0 0 0 0 0 0 0 0 0 0 0

-68 0 0 0 0 0 0 0 0 0 0 0

-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0

-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0

-58 1 3 4 4 0 0 0 0 0 0 12



-56 0 4 1 5 0 0 0 0 0
-54 0 13 1 3 0 1 2 1 0
-52 0 15 1 7 14 13 3 0
-50 0 16 5 1 9 8 27 11 0
-48 0 10 4 0 16 3 17 7 0
-46 0 6 1 0 16 3 20 3 0
-44 0 1 1 0 24 3 10 3 0
-42 0 0 0 27 6 1 0 0
-40 0 1 1 0 19 6 2 1 0
-38 0 0 1 0 14 5 0 0 0
-36 0 0 0 1 6 4 0 0 0
-34 0 0 0 0 0 2 0 0 0
-32 0 0 0 0 0 2 0 0 0
-30 0 0 0 0 0 0 2 0 0
-28 0 0 0 4 0 0 1 0 0
-26 0 0 0 1 0 0 1 0 0
-24 0 0 0 2 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0

• 1 69 23 22 138 57 96 29 0

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 47 
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 44

2 dB TO B = 3 dB NDHBER OF ECHOES = 31

TOTAL HUHBER OF RECORDED ECHOES = 931

NUHBER OF ECBOES USED FOR STATISTICS = 435

AVERAGE BACKSCATTERIHG CROSS SECTION - .9527E-04 IN dB

BACKSCATTERIHG CROSS SECTION STD DEV = .3833E-03

AVERAGE TARGET STRENGTH IH dB =

TtftfT STRENGTH STD DEV IN (JB =

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 122

NUHBER OF FISH DSED = 435
FULL ANGLE OF OOHE = 6.00
ESTIMATED VOLUHE IB CUBIC HETERS = .286E+05
DENSITY IN FISH PER CUBIC HETER * .152E-01 
EQUIVALENT STRATUH LENGTH (%/100) = .7266

Reading file D: \esp ma\chels.dat 
Analyzing Run /

DATA GROUP REPORT Fttt'TKAHSDUCER 1 
TOTAL NUHBER OF PINGS = 8079

0 10

0 21
0 55
0 77
0 57
0 49
0 42
0 36
0 30
0 20
0 11
0 2
0 2
0 2
0 5
0 2
0 2
0 0
0 0
0 0
0 0

0 435

-40.21

-46.52

6.06

DATA FOR FREQUENCY 420.



SUMMARY OF DATA FROM DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 1
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

J 0 0 0 0 0 0 0 0 0 3  15 25 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

J

HISTOGRAM OF BEAM PATTERH FACTORS > 0 dB

B= 0 dB TOB - 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B - 3 dB

HUMBER OF ECHOES = 
HUMBER OF ECHOES = 
HUMBER OF ECHOES =

TOTAL NUMBER OF RECORDED ECHOES =

HUHBER OF ECHOES USED FOR STATISTICS =

^ R gE BACKSCATTERIHG CROSS SECTION =

BACKSCATTERIHG CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV Df dB =

/ ECHOES WITH BEAM PATTERH FACTORS > 0 dB=

HUMBER OF FISH OSED = 45
FULL ANGLE OF GONE = 6.00
ESTIMATED VOLUHB IB CUBIC METERS = .290E+04
DENSITY IN FISH PER CUBIC METER = .155E-01
EQUIVALENT STRATUM LENGTH (1/100) - 1.0000

47

45

.5431E-05 IN dB = -52.65 

.1522E-05

-52.83

1.30

14

sSfflARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
# 0 0 0 0 0 0 0 0 26 86 80 125 82 79 44 16 7 1 1  0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUMBER OF ECHOES = 79
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 64
B= 2 dB TO B = 3 dB HUHBER OF ECHOES = 47

TOTAL HUMBER OF RECORDED ECHOES = 1536



NUMBER OF ECHOES USED FOR STATISTICS = 547

AVERAGE BACKSCATTERIHG CROSS SECTIOH = .1070E-04 IH dB = -49.71

BACKSCATTERIHG CROSS SECTIOH STD DEV = .1218E-04

AVERAGE TARGET STREHGTH IH dB = -51.41

TARGET STRENGTH STD DEV IH dB = 3.71

S ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 190

NUMBER OF FISH USED = 547
FULL ANGLE OF OONE = 6.00
ESTIHATED VOLUME IN CUBIC METERS = .154E+05
DEHSITY IH FISH PER CUBIC METER = .356E-01 
EQUIVALENT STRATUM LENGTH (t/100) * .9970

Y OF DATA FROM DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -6* -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
f 0 0 0 0 0 0 0 0 6  14 17 21 10 10 0 0 3 6 3 1 0 0 0 0 0 0 0 0 0 0

X

HISTOGRAM OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECHOES = 
NUMBER OF ECHOES = 
NUMBER OF ECHOES =

18
15
11

TOTAL NUHBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

A ^ G E  BACKSCATFERING CROSS SECTIOH =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STREHGTH STD DEV IB dB =

f ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

NUHBER OF FISH USED = 91
FUU ANGLE OF CONE = 6.00
ESTIHATED VOLUME IH CUBIC METERS = .384E+05
DENSITY IN FISH PER CUBIC METER = .237E-02 
EQUIVALENT STRATUM LENGTH (i/100) = .9828

186

91

*2310E—04 IN dB = -46.36 

.4548E-04

-50.91

5.43

44



SUMMARY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STREHGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
t 0 0 0 0 0 0 0 0 0 0 11 52 43 31 26 4 6 3 2 0 0 0 0 1 1  1 0  0 0 0

I

HISTOGRAM OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

HUHBER OF ECHOES = 

HUHBER OF ECHOES = 
HUHBER OF ECHOES =

36
26
25

TOTAL NUHBER OF RECORDED ECHOES -

HUHBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CROSS SECTION =

B^fATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IH dB =

t ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUHBER OF FISH USED = 181
FULL ANGLE OF COSE = 6.00
ESTIMATED VOLUHE IH CUBIC HETERS = .693E+05
DENSITY IN FISH PER CUBIC HETER * .261E-02 
EQUIVALENT STRATUH LEHGTH (1/100) = .3491

340

181

.6479E-04 IN dB = -41.88 

.3946E-03

-48.77

4.38

87

SUMMARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00

TS
_____

SUH

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 13 12 7 0 0 0 0 0 0 32
-56 0 24 55 24 0 0 0 0 0 0 103
-54 0 25 66 20 1 8 3 0 0 0 123
-52 0 37 104 20 10 34 18 0 0 0 223



m

-50 0 13 67 12 2 27 16 0 0 0 137
-48 0 8 70 4 7 24 7 0 0 0 120
-46 0 5 39 0 0 16 10 0 0 0 70
-44 0 1 14 1 0 2 2 0 0 0 20
-42 0 0 7 0 3 1 5 0 0 0 16
-40 0 0 1 0 6 0 3 0 0 0 10
-38 0 0 1 0 3 1 1 0 0 0 6
-36 0 0 0 0 1 0 0 0 0 0 1
-34 0 0 0 0 0 0 0 0 0 0 0
-32 0 0 0 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 1 0 0 0 0 1
-26 0 0 0 0 0 1 0 0 0 0 1
-24 0 0 0 0 0 1 0 0 0 0 1
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 0 126 436 88 33 

^ ^ G R A M  OF BEAM PATTERN FACTORS > 0 dB

116 65 0 0 0 864

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OP ECHOES = 142 
NUMBER OF ECHOES = 109 
HUMBER OF ECHOES = 84

TOTAL NUMBER OF REOORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERIHG CROSS SECTION = 

BACKSCATTERING CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

/ A P E S  WITH BEAM PATTERN FACTORS > 0 dB=/^ p E S

2109

864

.2306E-04 IN dB = -46.37 

.1824E-03

-50.88

4.15

335

NUMBER OF FISH USED = 864
FULL ANGLE OF OONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .109E+06
DENSITY IN FISH PER CUBIC METER = .793E-02
EQUIVALENT STRATUM LENGTH (i/100) = .6588

Beading file D:\esp_nra\che3i.dat
Analyzing Run / 1 '-----

DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUMBER OF PINGS = 2197

C ^ l ?  3

Od&k
DATA FOR FREQUENCY 420.



SUMMARY OF DATA FROM DEPTH 1.0 TO 5.0 

TARGET STREHGTH DISTRIBUTION FOR STRATUM 1
TS “74 *72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 0 0 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

t

HISTOGRAM OP BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 0
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 0
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 0

TOTAL NUHBER OF RECORDED ECHOES = 7

HUMBER OF ECHOES USED FOR STATISTICS = 5

AVERAGE BACKSCATTERING CROSS SECTIOH = .6738E-05 IH dB = -51.71

B ^ W E R I H G  CROSS SECTION STD DEV = .2131E-05

AVERAGE TARGET STREHGTH IB dB = -51.90

TARGET STRENGTH STD DEV IH dB = 1.47

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 0

HUMBER OF FISH USED = 5
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUME IH CUBIC METERS = .788E+03
DENSITY IB FISH PER CUBIC HETER = .634E-02
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

SUMMARY OF DATA FROM DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
I 0 0 0 0 0 0 0 0 8  19 29 38 45 39 23 13 2 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUMBER OF ECHOES = 28

B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 23
B= 2 dB TO B = 3 dB HUMBER OF ECHOES = 21

TOTAL HUHBER OF RECORDED ECHOES = 591

NUMBER OF ECHOES USED FOR STATISTICS = 216

AVERAGE BACKSCATTERING CROSS SECTION = .1274E-04 IN dB = -48.95



BACKSCATTERING CROSS SECTIOH STD DEV = .1119E-04

AVERAGE TARGET STREHGTH IN dB = -50.42

TARGET STREHGTH STD DEV IH dB = 3.64

t ECBOES WITH BEAH PATTERH FACTORS > 0 dB= 72

HUHBER OP FISH USED = 216
FULL AKGLE OF COKE = 6.00
ESTIMATED VOLUHE IN CUBIC HETERS = .419E+04
DENSITY IS FISH PER CUBIC HETER = .515E-01
EQUIVALENT STRATUH LENGTH (S/100) = 1.0000

SUfflARY OF DATA FROH DEPTH 9.0 TO 13.0

T ^ P  STRENGTH DISTRIBUTION FOR STRATUH 3
TS -74 -72 -70 -63 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
t 0 0 0 0 0 0 0 0 2  10 6 14 9 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B - 1 dB NUMBER OF ECHOES - 3
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 7
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 7

TOTAL NUHBER OF RECORDED ECHOES = 66

NUHBER OF ECBOES DSED FOR STATISTICS = 44

AVERAGE BACKSCATTERING CROSS SECTION = .6198E-05

BACKSCATTERING CROSS SECTION STD DEV = .3772E-05

A ^ ^ E  TARGET STRENGTH Df dB =

TARGET STRENGTH STD DEV IH dB =

/ ECHOES WITH BEAM PATTERS FACTORS > 0 dB= 17

NUHBER OF FISH USED = 44
M l  ANGLE OF COKE - 6.00
ESTIMATED VOLUME IN CUBIC HETERS = .104E+05
DEHSITY Df FISH PER CUBIC HETER = .424E-02
EQUIVALENT STRATUH LENGTH (i/100) = .9818

IN dB = -52.08

-52.87

2.69

SUMMARY OF DATA FROH DEPTH 13.0 TO 25.0



TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
I 0 0 0 0 0 0 0 0 0 0 2  16 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
&= 2 dB TO B = 3 dB

NUHBER OF ECHOES = 3 
NUHBER OF ECHOES = 6 
NUMBER OF ECHOES = 7

TOTAL NUMBER OF RECORDED ECHOES = 47

NUMBER OF ECHOES USED FOR STATISTICS = 22

AVERAGE BACKSCATTERING CROSS SECTION = .7401E-05 IN

BACKSCATTERIHG CROSS SECTION STD DEV = .4636E-05

AVENGE TARGET STRENGTH IN dB =

T j J S  STRENGTH STD DEV IN dB =

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 16

NUHBER OF FISH USED = 22
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .529E+05
DENSITY IN FISH PER CUBIC METER = .416E-03 
EQUIVALENT STRATUM LENGTH (1/100) = .7257

= -51.31

-51.78

1.82

SUMMARY OF DATA FROM DEPTH 1.0 TO 25.0

DEPTH INTERVALS

^ [ R O H  1.00 3.40 5.80 8.20 10.60 
TO 3.40 5.80 8.20 10.60 13.00

TS

-74 0 0 0 0 0
-72 0 0 0 0 0
-70 0 0 0 0 0
-68 0 0 0 0 0

-66 0 0 0 0 0
-64 0 0 0 0 0
-62 0 0 0 0 0
-60 0 0 0 0 0
-58 0 0 4 6 0
-56 0 3 15 11 0
-54 1 1 26 8 0
-52 2 1 36 12 3
-50 2 0 45 5 4

-48 0 0 39 1 2
-46 0 0 23 0 0

13.00 15.40 17.80 20.20 22.60 
15.40 17.80 20.20 22.60 25.00

____
SUM

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 10
0 0 0 0 0 29
0 2 0 0 0 38
1 2 5 8 0 70
0 0 0 2 0 58
0 0 1 0 0 43
0 0 0 1 0 24



-44 0 0 13 0 0 0 0 0 0 0 13
-42 0 0 2 0 0 0 0 0 0 0 2
-40 0 0 0 0 0 0 0 0 0 0 0
-38 0 0 0 0 0 0 0 0 0 0 0
-36 0 0 0 0 0 0 0 0 0 0 0
-34 0 0 0 0 0 0 0 0 0 0 0
-32 0 0 0 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 5 5 203 43 9 1 4 6 11 0 287

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB

*
dB TO B = 2 dB 
dB TO B = 3 dB

HUMBER OF ECHOES = 34 
HUMBER OF ECHOES = 36 
HUMBER OF ECHOES = 35

TOTAL NUHBER OF RECORDED ECHOES =

NUMBER OF ECHOES OSED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CR05S SECTION =

BACKSCATTERIHG CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV III dB =

t ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 287
FULL ANGLE OF OOHE = 6.00

»
TED VOLUME IN CUBIC METERS = .637E+05
Y a  FISH PER CUBIC METER = .451E-02 

EQUIVALENT STRATUM LENGTH (%/I00) = .8555

Reading file D:\esp_nra\che4d.dat 
Analyzing Run / 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUMBER OF PINGS = 6117

711

287

.1122E-04 IN dB = -49.50 

.1025E-04

-50.92

3.49

105

*

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 5.0



TARGET STRENGTH DISTRIBUTION FOR STRATUH 1
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
J 0 0 0 0 0 0 0 0 3  10 6 3 1 0 0 0 0 0 0 0 0 0 0 0 0 O O O O

HISTOGRAM OP BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECBOES = 5
B= 1 dB TO B = 2 dB NUHBER OF ECBOES = 1
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 2

TOTAL NUHBER OF RECORDED ECHOES =

HUHBER OF ECBOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTIOH =

BACKSCATTERIHG CROSS SECTIOH STD DEV =

AVERAGE TARGET STRENGTH IH dB =

T f l R  STREHGTH STD DEV IN dB =

I ECBOES WITH BEAH PATTERN FACTORS > 0 dB=

HUHBER OF FISH OSED = 23
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IH CUBIC HETERS = .221E+04
DEHSITY IH FISH PER CUBIC HETER = .104E-01 
EQUIVALENT STRATUH LENGTH (1/100) = 1.0000

24

23

.3635E-05 IH dB = -54.39 

.2320E-05

-55.00

2.18

SUMMARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STREHGTH DISTRIBUTION FOR STRATUM 2
T 2 W 4  -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

*0 O O O O  0 0 0  14 25 31 78 106 95 60 33 10 4 0  1 0  1 0 0  0 0 0 0  0 0

t

HISTOGRAM OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUMBER OF ECBOES = 62 
B= 1 dB TO B - 2 dB HUHBER OF ECHOES = 55 
B= 2 dB TO B = 3 dB HUMBER OF ECBOES = 43

TOTAL NUHBER OF RECORDED ECHOES = 1306

HUHBER OF ECHOES USED FOR STATISTICS = 458

AVERAGE BACKSCATTERING CROSS SECTIOH * .1778E-04 IH dB = -47.50

BACKSCATTERIHG CROSS SECTION STD DEV = .3599E-04



AVERAGE TARGET STREBGTH IN dB =

TARGET STRENGTH STD DEV IN dB = 3.74

-49.39

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 160

NUMBER OF FISH USED = 458
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC HETERS = .118E+05
DENSITY IN FISH PER COBIC METER = .389E-01
EQUIVALENT STRATUM LENGTH (i/100) = 1.0000

SUMMARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
# . 0 0 0 0 0 0 0 0 1  2 15 30 21 13 8 7 0 0 0  0 0  O O O O O O O  0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 11
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 20
B= 2 dB TOB = 3 dB NUMBER OF ECHOES = 10

TOTAL NUMBER OF RECORDED ECHOES = 262

NUMBER OF ECHOES USED FOR STATISTICS = 97

AVERAGE BACKSCATTERING CROSS SECTION = .1144E-04 IN

BACKSCATTERING CROSS SECTION STD DEV = .8702E-05

AVERAGE TARGET STRENGTH IN dB =

T ^ p  STRENGTH STD DEV IN dB -

i ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 41

NUMBER OF FISH OSED = 97
FULL ANGLE OF COSE = 6.00
ESTIMATED VOLUME IN CUBIC HETERS = .299E+05
DENSITY IN FISH PER CUBIC HETER = .325E-02
EQUIVALENT STRATUM LENGTH (%/100) = 1.0000

= -49.42

-50.43

2.90

SUMMARY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16



/ 0 0 0 0 0 0 0 0 0 0 17 85 66 61 50 24 3 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B “ 3 dB

NUHBER OF ECHOES = 40 
NUMBER OF ECHOES = 34 
HUMBER OF ECHOES = 30

TOTAL NUMBER OF RECORDED ECHOES =

HUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STREHGTH STD DEV IN dB =

ES WITH BEAM PATTERN FACTORS > 0 dB=

HUMBER OF FISH USED = 306
FULL AHGLE OF CONE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .158E406
DENSITY IH FISH PER CUBIC METER = .194B-02
EQUIVALENT STRATUM LENGTH (1/100) = .7692

870

306

.1496E-04 IH 

.1082E-04

104

= -48.25

-49.20

2.81

SUMMARY OF DATA FROM DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROM 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00

TS

• « r

______ _____
SUM

0 0 0 0 0 0 0 0 0 0 0

-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0

-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0

-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 2 1 14 1 0 0 0 0 0 0 18
-56 4 11 15 7 0 0 0 0 0 0 37

-54 3 5 7 32 5 4 2 11 0 0 69
-52 3 0 12 85 11 13 12 60 0 0 196
-50 1 1 17 105 4 11 21 34 0 0 194
-48 0 3 6 99 0 5 28 26 2 0 169
-46 0 3 4 60 1 1 33 15 1 0 118
-44 0 1 2 37 0 1 13 9 1 0 64
-42 0 1 0 9 0 0 0 3 0 0 13
-40 0 1 0 3 0 0 0 0 0 0 4



-38 0 0 0 0 0 0 0 0 0 0 0
-36 0 0 0 1 0 0 0 0 0 0 1
-34 0 0 0 0 0 0 0 0 0 0 0
-32 0 1 0 0 0 0 0 0 0 0 1
-30 0 0 0 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUH 13 28 77 439 21 35 109 158 4 0 884

HISTOGRAM OP BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = I dB NUMBER OF ECHOES = 118 
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 110 
B= 2 dB TO B = 3 dB HUHBER OF ECHOES = 85

HUMBER OF RECORDED ECHOES = 2462

HUHBER OP ECHOES USED FOR STATISTICS = 884

AVERAGE BACKSCATTERIHG CROSS SECTION = .1574E-04 IH dB = -48.03

BACKSCATTERIHG CROSS SECTIOH STD DEV = .2697E-04

AVERAGE TARGET STREHGTH IN dB = -49.58

TARGET STREHGTH STD DEV IH dB = 3.45

t ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 313

NUMBER OP FISH USED = 884
FULL ANGLE OP COTE = 6.00
ESTIMATED VOLUME IH CUBIC METERS - .189E+06 
DEHSITY IH FISH PER CUBIC HETER = .469E-02 
EQUIVALENT STRATUM LEHGTH (t/100) = .8800

file D:\esp_nra\che4B.dat 

Analyzing Run / 1 
DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUHBER OF PINGS = 5791

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 5.0

TARGET STREHGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -*32 -30 -28 -26 -24 -22 -20 -18 -16



4 0 0 0 0 0 0 0 0 9  16 6 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I

HISTOGRAM OP BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 8

B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 10
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 2

TOTAL NUMBER OF RECORDED ECHOES = 42

BOMBER OF ECHOES OSED FOR STATISTICS = 35

AVERAGE BACKSCATTERING CROSS SECTION = .3013E-05 If? dB = -55.21

BACKSCATTERING CROSS SECTION STD DEV = .1454E-05

AVERAGE TARGET STRENGTH IN dB = -55.58

TARGET STRENGTH STD DEV IN dB = 1.71

# >  ES WITH BEAM PATTERN FACTORS > 0 dB= 20

NUMBER OF FISH OSED = 35
FOLL ANGLE OF OONE = 6.00
ESTIMATED VOLUME IN CUBIC HETERS = .209E+04
DENSITY IN FISH PER CUBIC METER = .168E-01 
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

SUMMARY OP DATA FROH DEPTH 5.0 TO 9.0 

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
4 0 0 0 0 0 0 0 0 9 29 45 60 77 63 62 33 12 2 2 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 55

B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 38

B= 2 dB TO B = 3 ft NUMBER OF ECHOES = 34

TOTAL NUMBER OF RECORDED ECHOES = 1039

NUMBER OF ECHOES OSED FOR STATISTICS = 394

AVERAGE BACKSCATFERING CROSS SECTION = .1647E-04 IN dB = -47.83

BACKSCATTERING CROSS SECTION STD DEV = .1742E-04

AVERAGE TARGET STRENGTH IN dB = ' -49.57

TARGET STRENGTH STD DEV IN dB = 3.91



/ ECHOES WITH BEAH PATTERH FACTORS > 0 <©= 127

HUMBER OF FISH USED = 394
FULL AHGLE OF OOHE = 6.00
ESTIMATED VOLUHE IH CUBIC HETERS = .111E+05
DEHSITY IH FISH PER CUBIC METER = .355E-01 
EQUIVALENT STRATUM LEHGTH (%/100) = 1.0000

SUMMARY OF DATA FROH DEPTH 9.0 TO 13.0 

TARGET STREHGTH DISTRIBUTE FOR STRATUH 3
TS -74 *72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
# 0 0 0 0 0 0 0 0 3  17 21 25 28 24 9 4 3 2 1 6 3 1 0 0 1 0 0 0 0 0

!

H ^ ^ R A H OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUHBER OF ECHOES = 23
B= 1 dB TO B = 2 dB HUHBER OF ECHOES = 17
B= 2 dB TO B = 3 dB HUHBER OF ECHOES = 20

TOTAL HUHBER OF REOORDED ECHOES = 278

HUHBER OF ECHOES USED FOR STATISTICS = 148

AVERAGE BACKSCATTERIHG CROSS SECTIOH = .5139E-04 IN dB = -42.89

BACKSCATTERIHG CROSS SECTIOH STD DEV = .2239E-03

AVERAGE TARGET STREHGTH IH dB = -49.45

TARGET STREHGTH STD DEV IH dB = 5.73

f ECBOES WITH BEAH PATTERH FACTORS > 0 dB= 60

OF FISH USED = 148
FULL AHGLE OF OOHE = 6.00
ESTIMATED VOLUHE IN CUBIC HETERS = .281E+05
DEHSITY IH FISH PER CUBIC HETER = .526E-02 
EQUIVALENT STRATUH LEHGTH (1/100) = 1.0000

SUHHARY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STREHGTH DISTRIBUTION FOR STRATUH 4

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

/ 0 0 0 0 0 0 0 0 0 0 7  37 14 12 6 5 1 2  8 6  4 5 0 2 0 0 0 0 0 0 0

t



BISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUHBER OF ECHOES = 14 
NUHBER OF ECHOES - 22 
NUHBER OF ECHOES = 9

TOTAL NUHBER OF RECORDED ECHOES =

NUHBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STREHGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

NUHBER OF FISH USED = 118
F H ^ G L E  OF CONE = 6.00
ESTffiTED VOLUHE IN CUBIC METERS = .149E+06
DENSITY IN FISH PER CUBIC HETER = .793E-03
EQUIVALENT STRATUM LENGTH (1/100) = .7692

198

118

.6781E-04 IN dB = -41.69 

.1346E-03

-46.75

6.26

45

SUMMARY OF DATA FROM DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROM 1.00 3.40 5.80 8.20 10.6<
TO 3.40 5.80 8.20 10.60 13.0<

TS
_______ _____

-74 0 0 0 0 0

-72 0 0 0 0 0

•
0
0

0
0

0
0

0
0

0
0

-66 0 0 0 0 0
-64 0 0 0 0 0
-62 0 0 0 0 0

-60 0 0 0 0 0
-58 1 9 5 6 0
-56 0 18 20 24 0

-54 0 12 29 28
-52 0 8 48 25
-50 0 3 72 24

-48 0 2 59 22
-46 0 0 61 6
-44 0 0 33 4

-42 0 0 12 2
-40 0 0 2 0
-38 0 0 2 0
-36 0 0 0 0 6
-34 0 0 0 0 3

13.00 15.40 17.80 20.20 22.60 
15.40 17.80 20.20 22.60 25.00

_____ ___
SUM

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 21
0 0 0 0 0 62
3 0 3 1 0 79

10 1 21 5 0 125
1 2 7 4 0 120
2 1 6 3 0 99
2 1 2 1 0 77
0 0 0 5 0 42
0 1 0 11 0 27

0 0 0 8 0 12
0 0 0 6 0 9
0 0 0 4 0 10
0 0 0 5 0 8



-32 0 0 0 0 1 0  0 0 0 0 1
-30 0 0 0 O O O O 0 2 0 2
-28 0 0 0 O O O O 0 0 0 0
-26 0 0 0 0 1 0  0 0 0 0 1
-24 0 0 0 O O O O 0 0 0 0
-22 0 0 0 O O O O 0 0 0 0
-20 0 0 0 O O O O 0 0 0 0
-18 0 0 0 O O O O 0 0 0 0
-16 0 0 0 O O O O 0 0 0 0

SUH 1 52 343 141 40 18 6 39 55 0 695

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECHOES = 100 
NUMBER OF ECHOES = 87 
NUMBER OF ECHOES = 65

TOTAL NUMBER OF RECORDED ECHOES =

NUTOER OF ECHOES USED FOR STATISTICS =

aW gB BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IB dB =

TARGET STRENGTH STD DEV IN dB =

I ECHOES WITH BEAM PATTERH FACTORS > 0 dB=

NUMBER OF FISH USED = 695
FULL ANGLE OF OONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .178E+06
DENSITY IN FISH PER CUBIC METER = .391E-02
EQUIVALENT STRATUM LENGTH (i/100) = .8800

Reading file D:\esp_nra\che4s.dat 
Analyzing Run / 1 ' '

Dj^fROOP REPOST FOR TRANSDUCER 1 
H I  NUMBER OF PINGS = 540

1557

695

.3195E-04 IN dB = -44.96 

♦U97E-03

-49.37

5.05

252

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
/ 0 0 0 0 0 0 0 0 0 3 6 7  11 7 2 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0

t



HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 10 
B= 1 dB TO B = 2 dB HUHBER OF ECHOES = 6 
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 4

TOTAL NUHBER OF RECORDED ECHOES = 50

NUHBER OF ECHOES USED FOR STATISTICS = 36

AVERAGE BACKSCATTERIHG CROSS SECTION = .9329E-05 IH dB = -50.30

BACKSCATTERIRG CROSS SECTIOH SIT) DEV = .5061E-05

AVERAGE TARGET STREHGTH IH dB = -50.98

TARGET STRENGTH STD DEV IH dB = 2.57

/ ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 20

JER OF FISH USED = 36
;LE OF OOHE = 6.00

WED VOLUHE IH CUBIC METERS = .198E+03
DEHSITY IN PISH PER CUBIC HETER = .182E+00
EQUIVALENT STRATUH LENGTH (t/100) = 1.0000

SUMMARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
I 0 0 0 0 0 0 0 0 0 0 8  15 13 6 6 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0

OF BEAH PATTERH FACTORS > 0 dB

TO B = 1 dB HUHBER OF ECBOES = 6
TO B = 2 dB NUHBER OF ECHOES = 8
TO B = 3 dB NUMBER OF ECHOES = 4

B=
B=

TOTAL HUMBER OF RECORDED ECHOES = 

HUHBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERIHG CROSS SECTION = 

BACKSCATTERING CROSS SECTION STD DEV = 

AVERAGE TARGET STREHGTH IH dB =

TARGET STRENGTH STD DEV IH dB =

153

51

.1192E-04 

.8595E-05

IN dB = -49.24

-50.17

2.80

t ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 18



NUMBER OF FISH OSED = 51
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUME IN CUBIC HETERS = .105E+04
DENSITY IN FISH PER CUBIC METER = .484E-01 
EQUIVALENT STRATUM LENGTH (i/100) = 1.0000

SUMMARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= _ 0 dB TO B = 1 dB 
TO B = 2 dB 

dB TO B = 3 dB

0= u

A
NUMBER OF ECHOES - 0 
NUMBER OF ECHOES = 0 
NUMBER OF ECHOES = 0

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACXSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 4
PULL ANGLE OF CONE = 6.00

»
ED VOLUME IN CUBIC METERS = .267E+04
IN FISH PER CUBIC METER = .150E-02

EQUIVALENT STRATUM LENGTH (i/100) = 1.0000

9

4

.2057E-04 IN dB = -46.87 

.7608E-05

-47.16

1.95

SUMMARY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
# 0 0  0 0  0 0 0  0 0 0 4 19 17 26 33 2 51 2  10 0 O O O O O O O O O O O

i

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB



B= 0 dB TO B = 1 dB HUMBER OF ECHOES = 25 
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 17 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 18

TOTAL HUMBER OF RECORDED ECHOES =

NUHBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERIBG CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

NUHBER OF FISH OSED = 146
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .141B+05
DENSITY IH FISH PER CUBIC METER = .103E-01
^^ALENT STRATUM LENGTH (t/100) = .7692

232

146

.2873E-04 IN dB = -45.42 

.2373E-04

-46.77

3.50

60

SUMMARY OF DATA FROM DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROM 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00 

TS SUM

-74 0 0 0 0 0 0 0 0 0 0 0

-72 0 0 0 0 0 0 0 0 0 0 0

-70 0 0 0 0 0 0 0 0 0 0 0

-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

• 0 0 0 0 0 0 0 0 0 0 0

-60 0 0 0 0 0 0 0 0 0 0 0

-58 0 0 0 0 0 0 0 0 0 0 0

-56 0 3 0 0 0 0 0 0 0 0 3

-54 0 13 0 1 0 0 1 1 2 0 18

-52 0 22 0 0 0 2 8 7 2 0 41

-50 0 24 0 0 1 0 3 12 2 0 42
-48 0 13 0 0 0 0 1 23 2 0 39

-46 0 8 0 0 3 0 1 29 3 0 44

-44 0 3 0 0 0 0 0 23 2 0 28
-42 0 0 0 0 0 0 0 12 0 0 12

-40 0 0 0 0 0 0 0 8 2 0 10

-38 0 0 0 0 0 0 0 0 0 0 0
-36 0 0 0 0 0 0 0 0 0 0 0
-34 0 0 0 0 0 0 0 0 0 0 0

-32 0 0 0 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 0 0 0 0 0 0



-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUH 0 86 0 1 4 2 14 115 15 0 237

IISTOGRAM OF BEAH PATTERS FACTORS > 0 dB

*= 0 dB TO B = 1 dB NUMBER OP ECHOES = 41 
*= 1 dB TO B = 2 dB NUHBER OF ECHOES = 31 
> 2 dB TO B = 3 dB HUHBER OF ECHOES = 26

444

237

.2203E-04 IN dB = -46.57 

.2099E-04

-48.15 

3.68

98

BIVALENT STRATUM LEHGTH (1/100) = .8800

leading file D:\esp_nra\che4s.dat 
Analyzing Run t 2 

IATA GROUP REPORT FOR TRANSDUCES 1 
TOTAL HUHBER OF PIHGS = 7745

IATA FOR FREQUENCY 420.

IUHHARY OF DATA FROH DEPTH 1.0 TO 5.0

’ARGET STRENGTH DISTRIBUTION FOR STRATUH 1

lS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 7 17 25 84 215 175 219 120 24 20 8 1 3 0 1 0 0 0 0 0 0 0

[OTAL NUHBER OF RECORDED ECHOES =

IUHBER OF ECHOES OSED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

lAC^^pTERING CROSS SECTION STD DEV =

tVERAGE TARGET STRENGTH IN dB =

’ARGET STRENGTH STD DEV IN dB =

f ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

IUHBER OF FISH USED = 237
m  ANGLE OF CONE = 6.00
JSTIHATED VOLUHE IN CUBIC HETERS = .169E+05
DENSITY IH FISH PER CUBIC HETER = .140E-01

IISTOGRAM OF BEAH PATTERN FACTORS > 0 dB



B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 93 
B= 1 dB TO B - 2 dB NUMBER OF ECHOES = 63 
B= 2 dB TO B = 3 dB HUMBER OP ECHOES = 51

TOTAL NUMBER OF RECORDED ECHOES = 3056

NUMBER OF ECHOES USED FOR STATISTICS - 919

AVERAGE BACKSCATTERING CROSS SECTION = .2481E-04 IN dB = -46.05

BACKSCATTERING CROSS SECTION STD DEV = .4149E-04

AVERAGE TARGET STRENGTH IN dB = -47.71

TARGET STRENGTH STD DEV IN dB = 3.51

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 207

NUMBER OP FISH USED = 919
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .279E+04
DENSITY IN FISH PER CUBIC METER = .329E+00
EQUBWNT STRATUM LENGTH (i/100) - 1.0000

SUMMARY OF DATA FROM DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION TOR STRATUM 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 40 80 113 101 112 94 75 34 35 37 46 32 22 15 19 14 7 2 0 0 0 0

I

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= O J B  TO B = 3 dB^ y lB

a™ mbe

NUMBER OF ECHOES = 
NUMBER OF ECHOES = 
NUMBER OF ECHOES =

112
71
63

TOTAlTHtJHBER OF RECORDED ECHOES = 1573

NUMBER OF ECHOES USED FOR STATISTICS = 878

AVERAGE BACKSCATTERING CROSS SECTION = .1253E-03

BACKSCATTERING CROSS SECTION STD DEV = .3631E-03 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IB dB =

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 246

IN dB = -39.02

-47.24

7.72

NUMBER OF FISH USED = 878
FULL ANGLE OF GONE = 6.00
ESTIMATED VOLUME IN CUBIC HETERS = .149E+05



DENSITY IH FISH PER COBIC METER = .591E-01 
EQOIVALENT STRATUM LENGTH (tylOO) = 1.0000

SUMMARY OF DATA FROM DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0  11 42 44 59 52 38 29 14 5 1 0 0 0 0  0 0 0 0 0 0 0 0

t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUMBER OF ECHOES = 46 
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 40 
B= 2 dB TO B * 3 dB NUHBER OF ECHOES = 30

570

295

.1167E-04 IN dB = -49.33 

.1210E-04

-51.05 

3.79

116

ESTIMATED VOLUME IN CUBIC METERS = .377E+05 
DENSITY IN FISH PER CUBIC METER = .783E-02 
EQUIVALENT STRATUM LENGTH (i/100) = 1.0000

SUHHARY OF DATA FROM DEPTH 13.0 TO 25.0 

rARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 0 0 19 128 82 77 53 44 22 12 10 3 4 5 2 1 1 1 0 0 0 0

t

MSTOGRAH OF BEAM PATTERN FACTORS > 0 dB

TOl^pHBER OF RECORDED ECHOES =

NUHBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUHBER OF FISH USED = 295
FULL ANGLE OP CONE = 6.00

3= 0 dB TO B = 1 dB NUHBER OF ECHOES = 64 
3= 1 dB TO B = 2 dB NUHBER OF ECHOES = 71 
3= 2 dB TO B = 3 dB NUHBER OF BCHOES - 48



TOTAL NUMBER OF RECORDED ECBOES = 931

NUHBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CROSS SECTIOH =

BACKSCATTERIHG CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB -

TARGET STRENGTH STD DEV IB dB =

# ECBOES WITH BEAM PATTERN FACTORS > 0 dB=

NUHBER OF FISH USED - 464
FULL ABGLE OF CONE = 6.00
ESTIMATED VOLUHE IB CUBIC HETERS = .199E406
DENSITY IN FISH PER CUBIC HETER = .233E-02 
EQUIVALENT STRATUH LENGTH (i/100) = .7692

464

.5661E-04 IN dB = -42.47 

♦2594E-03

-47.85

4.89

183

SUHHARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0

0 7 31 20 0 0 0 0 0 0 58
0 17 63 59 0 0 0 0 0 0 139

-54 0 27 87 66 2 7 3 6 3 0 201
-52 0 87 78 65 14 23 24 58 23 0 372
-50 0 221 89 54 15 29 23 24 6 0 461
-48 0 181 74 35 17 17 18 30 12 0 384
-46 0 224 61 20 18 9 24 16 4 0 376
-44 0 126 20 16 6 13 13 15 3 0 212
-42 0 35 14 15 0 4 16 2 0 0 86
-40 0 29 13 15 1 1 11 0 0 0 70
-38 0 25 19 10 0 2 8 0 0 0 64
-36 0 14 17 2 0 0 3 0 0 0 36
-34 0 16 9 0 0 0 4 0 0 0 29
-32 0 2 13 0 0 0 5 0 0 0 20
-30 0 4 16 0 0 0 2 0 0 0 22
-28 0 5 9 0 0 0 1 0 0 0 15
-26 0 5 2 0 0 0 1 0 0 0 ' 8
-24 0 2 0 0 0 0 1 0 0 0 3
-22 0 0 0 0 0 0 0 0 0 0 0



i irJ ~'i nririr>-in'r,i<-̂ i|-|(>i ii»finrtiir>nr»r * i*-na'r'itrfm [ifij^wm riiiN .n i m

-20 0 0 0 0 0 0 0 0 0 0 0

-18 0 0 0 0 0 0 0 0 0 0 0

-16 0 0 0 0 0 0 0 0 0 0 0

SUH 0 1027 615 377 73 105 157 151 51 0 2556

HISTOGRAH OF BEAM PATTERH FACTORS > 0 dB

B= 0 dB TO B = ldB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUHBER OF ECHOES = 315 
NUHBER OF ECHOES = 245 
NUMBER OF ECHOES = 192

TOTAL NUMBER OF RECORDED ECHOES = 6130

HUHBER OF ECHOES USED FOR STATISTICS = 2556

AVERAGE BACKSCATTERING CROSS SECTION = .6359E-04 IN dB = *41.97

1 BACKSCATTERING CROSS SECTION STD DEV = .2455E-03

A V ^ ^  TARGET STRENGTH IN dB = *47.96

TARGET STRENGTH STD DEV IN dB = 5.67

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 752

HUHBER OF FISH USED = 2556
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC HETERS = .238E+06 
DENSITY IH FISH PER CUBIC METER = .107E-01 
EQUIVALENT STRATUM LENGTH (i/100) = .8800

Reading file D:\espjira\che5d.dat 
Analyzing Run t l 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUHBER OF PINGS =

DATA^^ FREQUENCY 420.

¥ r

5197

( X e ~ r

SUHHARY OF DATA FROH DEPTH 1.0 TO 5.0

PARGET STRENGTH DISTRIBUTION FOR STRATUH 1

■S -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 *32 -30 -28 -26 -24 -22 -20 -18 -16 

/ 0 0 0 0 0 0 0 0 1  12 11 4 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

[ISTOGRAH OF BEAM PATTERN FACTORS > 0 dB

la 0 dB TO B = 1 dB NUHBER OF ECHOES = 14 
IS 1 dB TO B = 2 dB NUHBER OF ECHOES = 3 
i= 2 dB TO B = 3 dB NUHBER OF ECHOES = 5



rOTAL NUMBER OF RECORDED ECHOES = 30

SDMBER OF ECHOES OSED FOR STATISTICS = 29

WERAGE BACKSCATTERING CROSS SECTION = .3699E-05 IN dB =

BACKSCATTERING OIOSS SECTION STD DEV = .1859E-05

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

f ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 22

NUMBER OF FISH OSED = 29
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLOHE IN COBIC HETERS = .187E+04
DENSITY IN FISH PER COBIC HETER = .155E-01 
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

SOHHARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBOTION FOR STRATUM 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44

I 0

I

0 0 0 0 0 0 0 4

OF BEAH PATTERN FACTORS > 0 dB

TO B = 1 dB NUHBER OF
TO B = 2 dB NUHBER OF
TO B = 3 dB NUMBER OF

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 89 
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 55 
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 38

TOTAL NUMBER OF RECORDED ECHOES = 2915

N U M ^ ^ 1 ECHOES USED FOR STATISTICS = 718

AVERAGE BACKSCATTERING CROSS SECTION = .2431E-04 IN dB =

BACKSCATTERING CROSS SECTION STD DEV = .1645E-04

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

f ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 182

HUMBER OF FISH OSED = 718
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLOHE IN COBIC HETERS = .996E+04
DENSITY IH FISH PER CUBIC HETER = .721E-01
EQOIVALENT STRATUH LENGTH (t/100) = 1.0000

-54.72

1.79

-54.32

42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
30 4 2 0 0 0 0 0 0 0 0 0 0 0

-46.14

-47.11

3.12



SUMMARY OF DATA FROM DEPTH 9.0 TO 13.0

rARGET STREHGTH DISTRIBUTION FOR STRATUM 3
FS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 *40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

/ 0 0 0 0 0 0 0 0 0 3 5  12 6 8 6 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OP BEAM PATTERH FACTORS > 0 dB

8= 0 dB TO B = 1 dB KUHBER OF ECHOES = 7 
B= 1 dB TO B = 2 dB BOMBER OF ECHOES = 4

2 dB TO B = 3 dB HUMBER OF ECHOES = 7

TOTAL HUMBER OF RECORDED ECHOES = 61

HUHBEOF ECHOES USED FOR STATISTICS = 42

AVERACT BACKSCATTERIHG CROSS SECTIOH - .1300E-04 IN dB = -48.86

BACKSCATTERIHG CROSS SECTIOH STD DEV = .1029E-04

AVERAGE TARGET STREHGTH IH dB = -50.11

IARGET STRENGTH STD DEV IH dB = 3.38

t ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 18

KUHBER OF FISH USED = 42
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME 18 CUBIC METERS = .252E+05
DENSITY IN FISH PER CUBIC HETER = .166E-02 
EQUIVALENT STRATUM LENGTH (%/100) = 1.0000

-------------------------------------------------------------------------------------------------------------
SUMMARY OP DATA FROM DEPTH 13.0 TO 25.0

PARGET STRENGTH DISTRIBUTION FOR STRATUM 4
PS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 0 0 4  31 13 15 9 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0

1ISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

3= 0 dB TO B = 1 dB NUHBER OF ECHOES = 16
3= 1 dB TO B = 2 dB HUMBER OF ECHOES = 11
Jp 2 dB TO B = 3 dB HUMBER OF ECHOES = 7

POTAL NUHBER OF RECORDED ECHOES = 376



NUMBER OF ECHOES DSED FOR STATISTICS = 78

AVERAGE BACKSCATTERING CROSS SECTION = .1376E-04 IN dB = -48.61

BACKSCATTERING CROSS SECTION STD DEV = .1123E-04

AVERAGE TARGET STRENGTH IN dB = -49.69

TARGET STRENGTH STD DEV IH ffi = 2.91

1 ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 34

HUHBER OF FISH DSED = 78
FULL AHGLE OF CONE = 6.00
ESTIMATED VOLUHE IN CUBIC HETERS = .156E+06
DENSITY IN FISH PER CUBIC HETER = .499E-03 
EQUIVALENT STRATUH LENGTH (1/100) = .8462

OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00

TS SUH

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 1 4 0 0 0 0 0 0 0 5
-56 6 6 12 4 0 0 0 0 0 0 28
-54 4 7 21 4 4 0 3 1 0 0 44

•
2 2 12 9 12 13 8 3 7 0 68
1 0 8 101 3 2 4 2 5 0 126

-48 0 0 2 193 5 1 6 2 6 0 215
-46 0 0 2 157 4 0 4 1 4 0 172
-44 0 0 1 164 2 0 0 0 4 0 171
-42 0 0 0 30 0 0 0 0 2 0 32
-40 0 0 0 4 0 0 0 0 0 0 4
-38 0 0 0 2 0 0 0 0 0 0 2
-36 0 0 0 0 0 0 0 0 0 0 0
-34 0 0 0 0 0 0 0 0 0 0 0
-32 0 0 0 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0



SUM 13 16 62 668 30 16 25 9 28 0 867

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 126
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 73
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 57

TOTAL NUHBER OF REOORDED ECHOES = 3382

NUMBER OF ECHOES USED FOR STATISTICS = 867

AVERAGE BACKSCATTERING CROSS SECTION = .2213E-04 IN dB = -46.55

BACKSCATTERING CROSS SECTION STD DEV = .1631E-04

AVERAGE TARGET STRENGTH IN dB = -47.74

TARGET STREHGTH STD DEV IN dB = 3,47

WITH BEAM PATTERN FACTORS > 0 dB= 256

NUMBER OF FISH USED = 867
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .182E+06
DENSITY IN FISH PER CUBIC METER = .476E-02
EQUIVALENT STRATUM LENGTH (i/100) = .9200

Reading file D:\espjira\che5n.dat .
Analyzing Run f 1 pT

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUMBER OF PINGS = 7327

DATA FOR FREQUENCY 420.

----------------------------------------------------------------------------------------------------------------
1 SUHHARY OF DATA FROM DEPTH 1.0 TO 5.0

I
TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 0 3 8  11 15 16 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 13 
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 2 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 0

TOTAL NUHBER OF RECORDED ECHOES = 58



HUHBER OP ECHOES USED FOR STATISTICS = 55

AVERAGE BACKSCATTERING CROSS SECTIOH = .9931E-05 IH dB =

BACKSCATTERIHG CROSS SECTIOH STD DEV = .4931E-05

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

t ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 15

NUHBER OF FISH OSED = 55
FULL AHGLE OF CONE = 6.00
ESTIHATED VOLUME IN CUBIC HETERS = .264E+04
DENSITY IN FISH PER CUBIC HETER = .209E-01 
EQUIVALENT STRATUM LENGTH (i/100) = 1.0000

S U H ^ OF DATA FROM DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2 
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 
/ 0 0 0 0 0 0 0 0 9 24 21 29 12 7 3 5

t

HISTOGRAH OF BEAM PATTERN FACTORS > 0 dB

&= 0 dB TO B = 1 dB NUHBER OF ECHOES = 17
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 10
B* 2 dB TO B = 3 dB NUHBER OF ECHOES = 11

TOTAL NUHBER OF RECORDED ECHOES = 335

NUHBER OP ECHOES USED FOR STATISTICS = 117

AVE^^BACKSCATTERING CROSS SECTION = .1935E-04 IN dB =

BACKSCATTERING CROSS SECTION STD DEV = .5390E-04

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 38

NUHBER OF FISH USED = 117
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC HETERS = .140E+05
DENSITY IH FISH PER CUBIC METER = .834E-02
EQUIVALENT STRATUM LENGTH (i/100) = 1.0000

-50.64

2.47

-50.03

-42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
1 1 1 3 1 0 0 0 0 0 0 0 0 0

-47.13

-51.83

4.91



V
V"''i\

SUHHARY OF DATA FROM DEPTH 9.0 TO 13.0 ^ -v

TARGET STREHGTH DISTRIBUTION FOR STRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
I 0 0 0 0 0 0 0 0 4 17 25 42 29 21 27 31 17 13 15 6 2 4 0 0 0 0 0 0 0 0

t

HISTOGRAH OF BEAM PATTERN FACTORS > 0 dB

^ ■ - : ~ ' . " V  ;-: ■

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 27
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 32
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 19

TOTAL NUHBER OF RECORDED ECHOES = 434

HUMBER OF ECHOES USED FOR STATISTICS = 253

AVERAGE BACKSCATTERING CROSS SECTION = .4890E-04 in dB = -43.11

bS H cATTERING CROSS SECTION STD DEV = .9291E-04

AVERAGE TARGET STRENGTH IN dB = -47.44

TARGET STRENGTH STD DEV IN dB = 5.94

• J ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 78

| NUMBER OF FISH USED = 253
&  FULL AHGLE OF CONE = 6.00

ESTIHATED VOLUME IB CUBIC METERS = .356E+05
DENSITY IN FISH PER CUBIC METER = .712E-02
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

Y OF DATA FROM DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
J 0 0 0 0 0 0 0 0 0 0 57 395 530 622 690 575 497 407 283 213 147 58 10 1 1 0 0 0 0 0

I

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 731
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 545
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 368

TOTAL NUMBER OF RECORDED ECHOES = 6671

NUMBER OF ECHOES USED FOR STATISTICS = 4486

AVERAGE BACKSCATTERING CROSS SECTION = .7438E-04 IN dB - -41.29



3ACKSCATTERIBG CROSS SECTION STD DEV = .1183E-03

AVERAGE TARGET STRENGTH IS dB = -44.53

PARGET STRENGTH STD DEV IH dB = 5,13

\ ECHOES WITH BEAM PATTERH FACTORS > 0 dB= 1644

JUKBER OP FISH USED = 4486
FOIL AHGLE OP CONE = 6.00
ESTIMATED VOLOHE IN CUBIC HETERS = .220E+06
DENSITY IN PISH PER CUBIC METER = .204E-01
EQUIVALENT STRATUM LENGTH (tylOO) = .8462

SUMMARY OP DATA FROM DEPTH 1.0 TO 25.0

% 1 1.00 3.40 5.80

DEPTH INTERVALS 

8.20 10.60 13.00 15.40 17.80 20.20 22.60
TO 3.40

TS
5.80 8.20 10,60 13.00 15,40 17.80 20.20 22.60 25.00

SOH

-74 0 0 0 0 0 0 0 0 0 0 0

-72 0 0 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0

-66 0 0 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0 0 0
-58 0 6 1 6 0 0 0 0 0 0 13
-56 2 9 6 27 0 0 0 0 0 0 44
-54 0 19 4 29 2 16 19 17 5 0 111
-52 5 14 13 34 16 110 113 94 78 0 477
-50 2 16 5 21 12 139 139 157 95 0 586

-48 4 13 4 13 10 133 169 216 104 0 666
0 2 2 16 12 128 a3 248 101 0 722
0 0 3 12 21 96 149 234 96 0 611

-42 0 0 1 6 11 60 143 228 66 0 515
-40 0 0 1 1 12 29 155 190 33 0 421
-38 0 0 0 1 15 25 94 151 13 0 299voni 0 0 1 2 6 10 56 136 11 0 222
-34 0 0 0 1 2 1 65 76 5 0 150
-32 0 0 0 0 4 0 30 28 0 0 62
-30 0 0 0 0 0 0 3 7 0 0 10
-28 0 0 0 0 0 0 0 1 0 0 1
-26 0 0 0 0 0 0 0 1 0 0 1
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 13 79 41 169 123 747 1348 1784 607 0 4911



1IST0GRAH OF BEAH PATTERH FACTORS > 0 (IB

3= 0 dB TO B = 1 dB HUMBER OF ECHOES = 788
5= 1 dB TO B = 2 dB HUMBER OF ECHOES = 589

2 dB TO B = 3 dB HUHBER OF ECHOES = 398

TOTAL HUMBER OF RECORDED ECHOES = 7498

HUMBER OF ECHOES USED FOR STATISTICS = 4911

AVERAGE BACKSCATTERIHG CROSS SECTION = .7103E-04 IH dB = -41.49

BACKSCATTERING CROSS SECTION STD DEV = .1159E-03

AVERAGE TARGET STREHGTH IN dB = -44.92

TARGET STRENGTH STD DEV IH dB = 5.33

I ECHOES WITH BEAM PATTERH FACTORS > 0 dB= 1775

HUMBER OF FISH USED = 4911
FUl|feLE OF CONE = 6.00
ESTiW eD VOLUHE IH CUBIC METERS = .257E+06
DENSITY IH FISH PER CUBIC HETER = .191E-01 
EQUIVALEHT STRATUH LENGTH (i/100) = .9200

Reading file D:\esp_nra\che5s.dat w
Analyzing Run / 1 

DATA GROUP REPORT FOR TRAHSDUCER 1 
TOTAL HUHBER OF PINGS = 5131

DATA FOR FREQUENCY 420.

SUHHARY OF DATA FROH DEPTH 1.0 TO 5.0

TARGET STREHGTH DISTRIBUTION FOR STRATUH 1
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 9  18 24 15 20 44 90 123 4 0 1 0 0 0 0 0 0 0 0 0 0 0

X

HISTOGRAH OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUHBER OF ECHOES = 9

B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 7

6s 2 dB TO B = 3 dB NUHBER OF ECHOBS = 4

TOTAL HUHBER OF RECORDED ECHOES = 2225

NUMBER OF ECHOES USED FOR STATISTICS = 348

AVERAGE BACKSCATTERIHG CROSS SECTION = .2469E-04 IH dB = -46.08



BACKSCATTERIHG CROSS SECTIOH STD DEV = .1513E-04

AVERAGE TARGET STREHGTH IH dB = -47.36

TARGET STREHGTH STD DEV IH dB = 3.97

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 20

NUHBER OF FISH OSED = 
FULL ANGLE OF CONE =

348
6.00

ESTIHATED VOLUME IH CUBIC HETERS = . 185E+04 
DENSITY IN FISH PER CUBIC METER = .188E+00 
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

SUHHARY OF DATA FROM DEPTH 5.0 TO 9.0

TAR^fclREHGTH DISTRIBUTION FOR STRATUM 2
TS -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
i 0 0 0 0 0 0 0 0 28 117 181 207 197 154 125 69 107 70 33 10 5 1 1 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 222 
B= 1 dB TO B = 2 dB HUHBER OF ECHOES = 168 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 103

TOTAL NUHBER OF RECORDED ECHOES = 1936

NUHBER OF ECHOES USED FOR STATISTICS = 1305

AVERAGE BACKSCATTERIHG CROSS SECTIOH = .2864E-04 IN dB = -45.43

BACKSCATTERIHG CROSS SECTION STD DEV = .5198E-04

AVElf^TARGET STREHGTH IH dB = -48.92

TARGET STRENGTH STD DEV IH dB = 5.20

f EQiOES WITH BEAH PATTERN FACTORS > 0 dB= 493

NUMBER OF FISH USED = 1305
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUME IN CUBIC HETERS = .983E+04
DENSITY IN PISH PER CUBIC METER = .133E+00 
EQUIVALENT STRATUM LENGTH (t/100) = 1.0000

SUHHARY OF DATA FROH DEPTH 9.0 TO 13.0



’ARGET STRENGTH DISTRIBUTION FOR STRATUM 3
5 -74 -72 -70 -68 -66 *64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
I 0 0 0 0 0 0 0 0 5  12 18 25 16 15 4 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0

IISTOGRAH OF BEAM PATTERH FACTORS > 0 dB

1= 0 dB TO B = 1 dB NUHBER OF ECHOES = 10
1 dB TO B = 2 dB NUHBER OF ECHOES = 13

J= 2 dB TO B = 3 dB NUHBER OF ECHOES = 11

X)TAL NUMBER OF RECORDED ECHOES = 257

(UMBER OF ECHOES OSED FOR STATISTICS = 99

WERAGE BACKSCATTERING CROSS SECTION = .9560E-05 IN dB = -50.20

^SCATTERING CROSS SECTION STD DEV = .9615E-05

51.62 

3.40

t ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 34

TOHBER OF FISH USED = 99
?ULL ANGLE OF CONE = 6.00
ESTIMATED VOLOME IN COBIC HETERS = .249E+05
)ENSITY IN FISH PER CUBIC HETER = .398E-02 
EQUIVALENT STRATUM LENGTH (i/100) = 1.0000

M A R Y  OF DATA FROH DEPTH 13.0 TO 25.0

FARGET STRENGTH DISTRIBOTIOH FOR STRATUM 4
fS ^fe72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
I W  0 0 0 0 0 0 0 0 0 6 71 45 68 56 31 17 7 1 1 0  2 0 0 0 0 0 0 0 0

IISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

1= 0 dB TO B = 1 dB NUHBER OF ECHOES 3 45
*= 1 dB TO B = 2 dB NUHBER OF ECHOES = 47

2 dB TO B = 3 dB NUHBER OF ECHOES = 33

XflAL NUHBER OF RECORDED ECHOES = 594

IUMBER OF ECHOES USED FOR STATISTICS = 305

vVERAGE BACKSCATTERING CROSS SECTION = .2576E-04 IN dB = -45.89

AVERAGE TARGET STRENGTH IN dB = 

PARcftltENGTH STD DEV IN dB =

\ACKSCATTERING CROSS SECTION STD DEV = .5053E-04



TARGET STRENGTH STD DEV IN dB = 3.62

t ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 125

NUMBER OF FISH OSED = 305
FOIL ANGLE OF CONE = 6.00
ESTIMATED VOLOHE IN COBIC HETERS = .154E+06
DENSITY IN FISH PER COBIC HETER = .198E-02
EQUIVALENT STRATUM LENGTH (tylOO) = .8462

AVERAGE TARGET STRENGTH IN dB = -47.93

SUMMARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROM 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.^0 10.60 13.00 15.40 17.80 20.20 22.60 25.00

SUH

-74 0 0 0 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0 0 0 0

-70 0 0 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0 0 0 0

-64 0 0 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0 0 0
“60 0 0 0 0 0 0 0 0 0 0 0
-58 0 12 23 7 0 0 0 0 0 0 42
-56 0 25 92 30 0 0 0 0 0 0 147
-54 0 28 149 43 3 2 1 3 0 0 229
-52 0 24 152 62 9 16 15 10 30 0 318
-50 2 28 144 56 3 8 4 8 25 0 278
-48 0 47 106 57 3 26 1 8 33 0 281
-46 0 90 84 42 3 26 3 5 22 0 275
-44 0 123 43 29 0 16 0 1 14 0 226

-42 0 9 68 35 0 10 0 1 6 0 129
0 10 47 13 0 6 0 1 0 0 77

-9 0 3 27 4 0 1 0 0 0 0 35

-36 0 0 10 0 0 1 0 0 0 0 11
-34 0 0 5 0 0 0 0 0 0 0 5
-32 0 0 1 0 0 0 0 2 0 0 3

-30 0 0 1 0 0 0 0 0 0 0 1
-28 0 0 0 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0 0 0 0

SUM 2 399 952 378 21 112 24 39 130 0 2057

IISTOGRAH OF BEAH PATTERN FACTORS > 0 dB



B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 286
*

B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 235
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 151

TOTAL NUMBER OF RECORDED ECHOES =

NOMBER OF ECHOES OSED FOR STATISTICS =

AVERAGE BACKSCATFERIHG CROSS SECTICW =

BACKSCATTERIHG CROSS SECTIOH STD DEV =

AVERAGE TARGET STREHGTH IM dB =

TARGET STREHGTH STD DEV IM dB =

/ ECHOES WITH BEAH PATTERH FACTORS > 0 dB=

NUMBER OF FISH USED = 2057
FULL AHGLE OF CONE = 6.00
ESTIHATED VOLUME IN CUBIC HETERS = .180E+06 
DEHjHLIH FISH PER CUBIC METER = .114E-01 
EQt^PbiT STRATUM LENGTH (1/100) = .9200

5012

2057

.2663E-04 IH dB = -45.75 

.4638E-04

-48.64

4.81

672

leading file D:\esp_nra\che6s.dat 

Analyzing Run I 1 '
)ATA GROUP REPORT FOR TRAHSDUCER 1 
TOTAL HUMBER OF PINGS =

-fcr

5228

)ATA FOR FREQUENCY 420.

JUHMARY OF DATA FROM DEPTH 1.0 TO 5.0

PARG^fcTREHGTH DISTRIBUTION FOR STRATUM 1
fS ^ F * 7 2  -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

/ o

t

0 0 0 0 0 0 0 6 2 2 4 0

\

IISTOGRAM OF BEAM PATTERH FACTORS > 0 dB

1= 0 dB TO B = 1 dB NUMBER OF ECHOES = 3

1 dB TO B = 2 dB HUMBER OF ECHOES = 1

*= 2 dB TO B = 3 dB NUHBER OF ECHOES = 1

rOTAL HUMBER OF RECORDED ECHOES = 19

1UMBER OF ECHOES USED FOR STATISTICS = 14

AVERAGE BACKSCATTERIHG CROSS SECTIOH = .36UE-05 IH dB = -54.42

1ACKSCATTERIHG CROSS SECTION STD DEV = .2197E-05



'ARGET STRENGTH STD DEV IN dB =

■VERAGB TARGET STRENGTH IN dB =

2.51

-55.13

J ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 5

(UMBER OF FISH DSED = 14
m  ANGLE OF CONE = 6.00
ESTIMATED VOLOHE IN COBIC HETERS = .188E+04
>ENSITY IN FISH PER CCBIC HETER = .745E-02 
BIVALENT STRATUH LENGTH (i/100) = 1.0000

JUHHARY OF DATA FROH DEPTH 5.0 TO 9.0

PARGET STRENGTH DISTRIBUTION FOR STRATUH 2
PS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
t 0 0 0 0 0 0 0 0  3 7  7 62 70 112 107 19 0 0 0 0 0 0  0 0 0 0 0 0  0 0

IISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

5= 0 dB TO B = 1 dB NUHBER OF ECBOES = 30
3= 1 dB TO B = 2 dB NUHBER OF ECHOES = 14
3= 2 dB TO B = 3 dB NUHBER OF ECHOES = 1 1

TOTAL NUHBER OF RECORDED ECHOES = 2087

SUHBER OP ECHOES USED FOR STATISTICS = 387

AVERAGE BACKSCATTERING CROSS SECTION = .1631E-04

BACKSCATTERING CROSS SECTION STD DEV = .8532E-05

AVERAGE TARGET STRENGTH IN dB =

fARG^^RENGTH STD DEV IN dB =

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 55

KUHBER OP FISH USED = 387
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IN CUBIC HETERS = .100E+05
DENSITY IN PISH PER CUBIC HETER = .387E-01 
EQUIVALENT STRATUH LENGTH (i/100) = .9998

IN dB = -47.87

-48.59

2.69

SUMMARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16



# 0 0 0 0 0 0 0 0 3 4  14 27 18 5 3 2 1 2 1 0 0 0 0 0 0 0 0 0 0 O'

ISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

- 0 dB TO B = 1 dB NUHBER OF ECHOES = 2 1

•= 1 dB TO B = 2 dB NUHBER OF ECHOES = 2 0

= 2 dB TO B = 3 dB NUHBER OF ECHOES = 1 1

OTAL NUHBER OF RECORDED ECHOES =

UMBER OF ECHOES DSED FOR STATISTICS =

.VERAGE BACKSCATTERING CROSS SECTION =

&CKSCATTERING CROSS SECTION STD DEV =

•VERAGE TARGET STRENGTH IN dB =

’ARGET STRENGTH STD DEV IN dB =

!E#  WITH BEAM PATTERN FACTORS > 0 dB=

fUHBER OF FISH OSED = 80
m  ANGLE OF CONE = 6.00
1STIMATED VOLUME IN CUBIC HETERS = .253E+05
iENSITY IN FISH PER CUBIC METER = .316E-02
1Q0IVALENT STRATUM LENGTH (i/100) = .9997

131

80

.1284E-04 IH 

. 2120E—04

52

= -48.92

-51.09

3.65

m m  OF DATA FROH DEPTH 13.0 TO 25.0

'ARGET STRENGTH DISTRIBUTION FOR STRATUM 4
'S -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
t 0 0 0 0 0 0 0 0 0 0 7 34 21 22 9 1 0 1 0 2 0 2 1 0 0 0 0 0 0 0

:IST0GRAM OF BEAM PATTERN FACTORS > 0 dB

i= 0 dB TO B = 1 dB NUMBER OF ECHOES = 15
- 1 dB TO B = 2 dB NUHBER OF ECHOES = 21

~ 2 dB TO B = 3 dB NUHBER OF ECHOES = 14

OTAL NUMBER OF RECORDED ECHOES = 353

UMBER OF ECHOES USED FOR STATISTICS = 100

VERAGE BACKSaTTERING CROSS SECTION = .3912E-04 IN dB = -44.08

ACKSCATTERING CROSS SECTION STD DEV = .1301E-03

VERAGE TARGET STRENGTH IN dB =

ARGET STRENGTH STD DEV IN dB =

-49.16

4.46



! ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 50

IUHBER OF FISH USED = 100
TJLL AHGLE OF CONE = 6.00
STIHATED VOLUHE IH CUBIC METERS = .157E+06
JENSITY IB FISH PER CUBIC HETER = .638E-03 
EQUIVALENT STRATUH LEHGTH (i/100) = .8456

5UHHARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00

TS SUH

-74 0 0 0 0 0 0 0 0 0 0 0

l i f t 0 0 0 0 0 0 0 0 0 0 0

- w W 0 0 0 0 0 0 0 0 0 0 0

- 6 8 0 0 0 0 0 0 0 0 0 0 0

- 6 6 0 0 0 0 0 0 0 0 0 0 0

-64 0 0 0 0 0 0 0 0 0 0 0

-62 0 0 0 0 0 0 0 0 0 0 0

-60 0 0 0 0 0 0 0 0 0 0 0

-58 2 4 2 4 0 0 0 0 0 0 1 2

-56 2 1 1 9 0 0 0 0 0 0 13
-54 2 0 3 8 1 0 2 1 2 2 0 30
-52 4 6 55 1 27 4 1 2 8 1 0 0 127
-50 0 1 1 59 0 18 3 1 0 6 2 0 109
-48 0 23 89 0 5 0 5 1 0 7 0 139
-46 0 34 73 0 3 1 1 2 5 0 119
-44 0 13 6 0 2 0 0 1 0 0 2 2

-42 0 0 0 0 1 0 0 0 0 0 1

-40 0 0 0 0 2 0 1 0 0 0 3
-38 0 0 0 0 1 0 0 0 0 0 1

-36 0 0 0 0 0 0 2 0 0 0 2

% 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 2 0 0 0 2

-30 0 0 0 0 0 0 1 0 0 0 1

-28 0 0 0 0 0 0 0 0 0 0 0

-26 0 0 0 0 0 0 0 0 0 0 0

-24 0 0 0 0 0 0 0 0 0 0 0

- 2 2 0 0 0 0 0 0 0 0 0 0 0

- 2 0 0 0 0 0 0 0 0 0 0 0 0

-18 0 0 0 0 0 0 0 0 0 0 0

-16 0 0 0 0 0 0 0 0 0 0 0

SUH 1 0 92 288 2 2 69 1 0 35 29 26 0 581

1IST0GRAH OF BEAH PATTERN FACTORS > 0 dB

*= 0 dB TO B = 1 dB 
*= 1 dB TO B = 2 dB

2 dB TO B = 3 dB

NUHBER OF ECHOES = 69 
HUHBER OF ECHOES = 56 
NUHBER OF ECHOES = 37



OTAL HUHBER OF RECORDED ECHOES = 2590

IUMBER OF ECHOES OSED FOR STATISTICS = 581

AVERAGE BACKSCATTERIHG CROSS SECTION = .1946E-04 IH dB = -47.11

iACKSCATTERIHG CROSS SECTIOH STD DEV = .5552E-04

AVERAGE TARGET STRENGTH IH dB = -49.19

PARGET STRENGTH STD DEV IH dB = 3.43

f ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 162

1UHBER OF FISH USED = 581
FULL ANGLE OF COHE = 6.00
ESTIHATED VOLUME IN CUBIC HETERS = .183E+06
)ENSITY IN FISH PER CUBIC HETER = .318E-02
EQUIVALENT STRATUM LEHGTH (%/100) = .9196

Readha file D:\esp_nja\che6 s.dat 
A n^Hng Run / ©

DATA TODP REPORT FOR TRANSDUCER 1 
TOTAL HUMBER OF PINGS = 3883

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 2301029 720 257 96 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

' •
HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 306
B= 1 dB TO B = 2 dB HUHBER OF ECHOES = 103

B= 2 dB TO B = 3 dB HUHBER OF ECHOES = 34

TOTAL HUHBER OF RECORDED ECHOES = 2551

NUMBER OF ECHOES USED FOR STATISTICS = 2348

AVERAGE BACKSCATTERING CROSS SECTION = .3670E-05 IN dB = -54.35

BACKSCATTERIHG CROSS SECTION STD DEV = .2031E-05

AVERAGE TARGET STRENGTH IH dB = -54.83

TARGET STRENGTH STD DEV IH dB = 1.90



ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 443

UMBER OF FISH USED = 2348
DLL ANGLE OF CONE = 6.00
STIHATED VOLUHE IN CUBIC HETERS = .140E+04
'ENSITY IN FISH PER CUBIC HETER = .168E+01
QUIVALEHT STRATUM LENGTH (1/100) = 1.0000

•UHHARY OF DATA FROM DEPTH 5.0 TO 9.0 

’ARGET STRENGTH DISTRIBUTION FOR STRATUM 2
'$ -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
I 0 0 0 0 0 0 0 0 24 71 80 118 136 8 8 91 59 55 69 81 46 30 39 25 27 5 1 0 0 0 0

(ISTMf OF BEAH PATTERN FACTORS > 0 dB

0 dB TO B = 1 dB NUHBER OF ECHOES = 189
1 dB TO B = 2 dB NUHBER OF ECHOES = 110
2 dB TO B = 3 dB NUHBER OF ECHOES = 62

X)TAL NUMBER OF RECORDED ECHOES = 1583

(UMBER OF ECHOES CSED FOR STATISTICS = 1045
t ,

iVERAGE BACKSCATTERING CROSS SECTION = .1565E-03 IN dB = ' -38.06

lACKSCATTERDIG CROSS SECTION STD DEV = .3610E-03

AVERAGE TARGET STREHGTH IN dB =

.'ARGET STREHGTH STD DEV IN dB =

! ECHOES WITH BEAM PATTERH FACTORS > 0 dB= 361

(UHB^^ FISH USED = 1045
m  ANGLE OF CONE = 6.00
STIMATED VOLUME IN CUBIC HETERS = .745E+04
)EHSITY IN PISH PER CUBIC HETER = .140E+00 
JQUIVALEHT STRATUM LHJGTH (1/100) = 1.0000

SUMMARY OP DATA PROM DEPTH 9.0 TO 13.0

'ARGET STRENGTH DISTRIBUTION FOR STRATUM 3
’S -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
I 0 0 0 0 0 0 0 0 6 26 47 104 169 216 219 212 189 191 131 105 101 80 62 52 46 12 1 0 0 0



ISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

0 dB TO B = 1 dB NUMBER OF ECHOES = 231
1 dB TO B = 2 dB NUHBER OF ECHOES = 140
2 dB TO B = 3 dB NUMBER OF ECHOES = 8 6

OTAL NUHBER OF RECORDED ECHOES = 3153

UMBER OF ECHOES OSED FOR STATISTICS = 1969

VERAGE BACKSCATTERING CROSS SECTION = .2502E-03 IN dB = -36.02

iACKSCATTERING CROSS SECTIOH STD DEV = .5538E-03

.VERAGE TARGET STRENGTH IN dB = -42.24

ARGET STRENGTH STD DEV IN dB = 7.20

' ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 457

[UMBER OF FISH USED = 
TJL E OF CONE =

1969
6.00

S T M S ®  VOLUHE IN CUBIC HETERS = .189E+05 
IENSITY IN FISH PER CUBIC HETER = .104E+00 
iQUIVALENT STRATUH LENGTH (%/100) = 1.0000

SUMMARY OF DATA FROM DEPTH 13.0 TO 25.0

'ARGET STRENGTH DISTRIBUTION FOR STRATUM 4
’S -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
i 0 0 0 0 0 0 0 0 0 0 7 111 123 126 152 122 78 43 21 11 12 7 4 1 0 0 0 0 0 0

[ISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

J= ^  TO B = 1 dB NUHBER OF ECHOES = 90 
J= 1 dB TO B = 2 dB NUHBER OF ECHOES = 74

2 dB TO B = 3 dB NUHBER OF ECHOES = 70

TOTAL NUHBER OF RECORDED ECHOES = 2025

[UMBER OF ECBOES USED FOR STATISTICS = 818

.VERAGE BACKSCATTERIHG CROSS SECTION = .5264E-04 IH dB = -42.79

(ACKSCATTERING CROSS SECTION STD DEV = .1240E-03

VERAGE TARGET STRENGTH IN dB = -46.06

'ARGET STRENGTH STD DEV IH dB = 4.55

ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 234



iUMBER OF FISH OSED = 818
ULL ANGLE OF CONE = 6.00
ISTDttTED VOLUME IN CUBIC HETERS = .117E+06
)ENSITY IN FISH PER COBIC HETER = .700E-02
JQUIVALENT STRATUM LENGTH (1/100) = .8462

5UHHARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00

l TS

-74 0 0 0 0 0

-72 0 0 0 0 0

-70 0 0 0 0 0

- 6 8 0 0 0 0 0

{j 0

0

0

0

0

0

0

0

-62 0 0 0 0 0

-60 0 0 0 0 0

-58 0 231 1 2 17 0

-56 0 1029 39 58 0

-54 0 721 39 84 3
-52 0 257 57 129 36
-50 0 97 72 181 51
-48 0 17 55 168 80
-46 0 0 64 144 1 0 2

-44 0 0 43 125 103
-42 0 0 39 103 1 0 2

-40 0 0 33 108 119

t LJ OO 0 0 38 109 65
-36 0 0 13 79 59
-34 0 0 8 52 71

-32 0 0 1 0 52 57

i w o 0 0 1 0 35 42

• :
0

0

13
1

27
7

39
43

-24 0 0 1 1 1 1

- 2 2 0 0 0 0 1

- 2 0 0 0 0 0 0

-18 0 0 0 0 0

-16 0 0 0 0 0

SOH 0 2352 547 1479 984

SOH

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 260
0 0 0 0 0 1126
3 3 0 1 0 854
42 19 24 26 0 590
52 24 2 1 26 0 524
42 24 24 36 0 446
6 6 25 36 25 0 462
59 13 30 2 0 0 393
30 4 30 14 0 322
23 1 17 2 0 303
16 0 5 0 0 233

8 2 1 0 0 162
7 0 5 0 0 143

3 0 4 0 0 126
4 0 0 0 0 91
0 0 1 0 0 80
0 0 0 0 0 51
0 0 0 0 0 13
0 0 0 0 0 1

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

355 115

CO 150 0 6180

5IST0GRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
&= 1 dB TO B = 2 dB 
B» 2 dB TO B = 3 dB

NUHBER OF ECHOES = 816 
NUHBER OF ECHOES = 427 
NUHBER OF ECHOES = 252

TOTAL NUHBER OF RECORDED ECHOES = 9312



/ERAGE BACKSCATTERING CROSS SECTION = .1145E-03 IN dB = -39.41

\CKSCATTERING CROSS SECTION STD DEV = .3648E-03

VERAGE TARGET STRENGTH IN dB = -48.04

\RGET STRENGTH STD DEV IN dB = 7.81

ECHOES WITH BEAN PATTERN FACTORS > 0 dB= 1495

JHBER OF ECHOES USED FOR STATISTICS = 6180

UHBER OF FISH USED = 6180
OIL ANGLE OF CONE = 6.00
STIHATED VOLOHE IN CUBIC HETERS = .136E+06 
ENSITY IN FISH PER CUBIC HETER = .454E-01 
QUIVALENT STRATUH LENGTH (i/100) = .9200



************** TS Version 2.00 **************

Dual Beaa Data Reduction Program 
For ESP 281 VI.Ox & V2.0x data files 

************************************************

(c) Copyright BioSonics, Inc. 1 April, 1991
for BioSonics Scientific Hydroacoustic Applications
Serial Nimber 5205-V2.00-91*000

Reading file E:/esp_ 
Analyzing Run f
FILE NUMBER 
FILE HUMBER 
FILE NUMBER 
FILE NUMBER 
FILE NUMBER 
FILE NUMBER 
FILE NUMBER 
FILE NUMBER

nra/che6d.dat 
1

E:
___ E:

CHfc? E: 
I:

D M  V . 
E:

esp_nra/che6d.dat »
esp_nraZche6B.dat *
espjrtra/cie7d.dat f
esp_nra/cbe7i.dat I
esp_nra/che7s.dat t
esp_nra/che8d.dat r  
esp_nra/che8m.dat I 
esp_nra/che8s.dat I

DA^fc)DP 
Tofflb NUH1

REPORT FOR TRANSDUCER 
NUHBER OF PINGS = 7424

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1

S -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

/ 0 0 0 0 0 0 0 0 7 26 31 16 15 12 18 16 20 1 0 0 0 0 0  0 0 0 0 0 0 0 0

HISlflk OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B - 2 dB 
B= 2 dB TO B = 3 dB

NUHBER OF ECHOES - 
NUHBER OF ECHOES = 
NUHBER OF ECHOES =

32
15
8

IOTAL NUMBER OF RECORDED ECHOES = 

(UHBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATFERING CROSS SECTION = 

JACKSCArFERISG CROSS SECTION STD DEV = 

VERAGE TARGET STRENGTH IN dB =

197

171

/
.2277E-04 IN dB = -46.43 

.2631E-04

V -49.51

’ARGET STRENGTH STD DEV IN dB = 5.37



J ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 55

HUHBER OF FISH OSED = 171
FOLL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IH COBIC HETERS = .267E+04
DENSITY IH FISH PEE COBIC HETER = .640E-01 
EQUIVALENT STRATOH LEHGTH (1/100) = 1.0000

SUMMARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STREHGTH DISTRIBUTION FOR STRATOH 2

TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
\ 0 0 0 0 0 0 0 0 11 26 41 58 8 8 122 115 119 55 30 24 13 15 1 1 0 0 0 0 0 0 0

X

HI OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECBOES = 
NUHBER OF ECHOES = 
HUHBER OF ECHOES =

97
67
32

TOTAL HUHBER OF RECORDED ECHOES = 2510

NUHBER OF ECHOES USED FOR STATISTICS = 719

AVERAGE BACKSCATTERING CROSS SECTION = .4492E-04 IN

BACKSCATTERING CROSS SECTIOH STD DEV = .7873E-04

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 196 '

m ^ b ?  FISH USED = 719
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .142E+05
DENSITY IN FISH PER CUBIC HETER = .506E-01 
EQUIVALENT STRATUH LENGTH (i/100) = 1.0000

= -43.48

-46.67

5.04

SUMMARY OF DATA FROH DEPTH 9.0 TO 13.0

PARGET STRENGTH DISTRIBUTION FOR STRATUH 3
PS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
I 0 0 0 0 0 0 0 0 2 14 24 48 50 47 57 61 62 41 25 15 7 0 1 0 0 0 0 0 0 0



HISTOGRAH OF BEAM PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 97 
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 52 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 21

TOTAL NUHBER OF RECORDED ECHOES = 673

NUHBER OF ECHOES USED FOR STATISTICS = 454

AVERAGE BACKSCATTERING CROSS SECTION = .5542E-04 IN dB = -42.56

BACKSCATTERING CROSS SECTION STD DEV = .8781E-04

AVERAGE TARGET STRENGTH IN dB = *45.73

TARGET STRENGTH STD DEV IN dB = 5.36

# ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 170

NUHBER OF FISH USED = 454
¥GLE OF CONE = 6.00

VOLUME IN CUBIC HETERS = .360E+05
DENSITY IN FISH PER CUBIC METER = .126E-01 
EQUIVALENT STRATUM LENGTH (tylOO) = 1.0000

FUflfeglGL!
esM P ted

SUMMARY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4

TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
t 0 0 0 0 0 0 0 0 0 0 33 244 291 372 384 346 333 243 200 129 87 58 30 19 19 27 2 0 0 0

t

HISTOGRAH OF BEAM PATTERN FACTORS > 0 dB

B = ^ ^ d B  & = 1 dB NUHBER OF ECHOES = 348 
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 304 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 215

TOTAL NUHBER OF RECORDED ECHOES = 

HUHBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERING CROSS SECTION = 

BACKSCATTERING CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

5375

2817

.1558E-03 IN dB = -38.07 

.4871E-03

-43.72

6.04

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 867



HUMBER OF FISH OSED = 2817
FULL AHGLE OF COHE = 6.00
ESTIMATED VOLUME IN CUBIC HETERS = .223E+06
DEHSITY IN FISH PER CUBIC HETER = .126E-01 
EQUIVALENT STRATUH LEHGTH (1/100) = .8462

SUMMARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROM 1.00 3.40 5,80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00

TS

- 7 4 0 0 0 0 0

-72 0 0 0 0 0

-70 0 0 0 0 0

- 6 8 0 0 0 0 0

t 0

0

0

0

0

0

0

0

0

0

-62 0 0 0 0 0

-60 0 0 0 0 0

-58 3 1 0 4 3 0

-56 1 1 2 2 18 15 0
- 5 4 15 24 2 0 33 4
-52 2 31 2 2 52 15
-50 4 31 40 62 16
-48 0 27 6 6 6 8 2 0

-46 3 33 6 8 72 14
-44 5 47 55 6 8 2 1

-42 1 1 16 35 65 1 0

-40 5 1 0 16 32 18001

0 1 2 0 2 2 6

-36 0 0 9 18 1

-34 0 0 15 6 1CMtfO1

0 0 0 1 0

-30 0 0 0 2 0

# 0

0

0

0

0

0

0

0

0

0

-24 0 0 0 0 0

- 2 2 0 0 0 0 0

- 2 0 0 0 0 0 0

-18 0 0 0 0 0

-16 0 0 0 0 0

SUH 59 252 388 519 126

SUM

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 2 0

0 0 0 0 0 6 6

2 9 16 6 0 129
2 2 74 74 74 0 366
2 1 75 8 8 107 0 444
25 1 0 0 116 131 0 553
15 104 90 175 0 574
16 75 84 171 0 542
2 1 56 71 185 0 470
7 28 53 155 0 324

2 1 15 29 135 0 249
6 5 15 103 0 157
2 4 1 1 70 0 109
1 0 9 48 0 59
1 0 3 26 0 32
0 0 4 15 0 19
0 0 0 19 0 19
0 0 0 27 0 27
0 0 0 2 0 2

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

160 545 663 1449 0 4161

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 574
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 438
B= 2 dB TO B 3 3 dB HUHBER OF ECHOES = 276

TOTAL NUHBER OF RECORDED ECHOES = 8755



HUMBER OF ECHOES USED FOR STATISTICS = 4161

AVERAGE BACKSCATTERING CROSS SECTION = .1202E-03 IN dB = -39.20

BACKSCATTERIHG CROSS SECTION STD DEV = .4065E-03

AVERAGE TARGET STREHGTH IN dB = -44.69

TARGET STREHGTH STD DEV IH dB = 5.98

t ECHOES WITH BEAM PATTERH FACTORS > 0 dB= 1288

NUHBER OF FISH USED - 4161
FULL AHGLE OF CONE = 6.00
ESTIMATED VOLUHE IN CUBIC HETERS = .260E+06
DENSITY IN FISH PER CUBIC HETER = .160E-01
EQUIVALENT STRATUM LENGTH (1/100) = .9200

Reading file E:/esp_nra/che6a.dat 
Analyzing Run i 1 '

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUHBER OF PINGS = 6376

•

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

I 0 0 0 0 0 0 0 0 2 4  14 31 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAH PATTERH FACTORS > 0 dB

B ^ b  dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECHOES = 17 
NUHBER OF ECHOES = 8  

NUHBER OF ECHOES = 2

TOTAL NUHBER OF REOORDED ECHOES = 

HUMBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERING CROSS SECTION = 

BACKSCA1TERING CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

57

52

.5233E-05 IH dB = -52.81 

.1605E-05

-53.06

1.57

i ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 27



NDHBER OF FISH USED = 52
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IH CUBIC HETERS = .230E+04
DENSITY IN FISH PER CUBIC HETER = .227E-01 
EQUIVALENT STRATUM LENGTH (i/100) = 1.0000

SUHHARY OP DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FDR STRATUM 2
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
t 0 0 0 0 0 0 0 0 5 23 42 84 6 6 29 26 17 8 4 1 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B - 1 dB NUHBER OF ECHOES = 42 
B ^ f c  dB TO B = 2 dB NUHBER OF ECHOES = 36 
B = ^ ^  dB TO B = 3 dB NUHBER OF ECHOES = 47

TOTAL NUMBER OF RECORDED ECHOES =

HUHBER OF ECHOES OSED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

t ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

NUHBER OF FISH USED = 305
FULL ANGLE OF CONE = 6.00

»
ED VOLUHE IN CUBIC HETERS = .122E405
IN FISH PER CUBIC HETER = .250E-01 

EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

SOHHARY OF DATA FROM DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
i 0 0 0 0 0 0 0 0 11 31 50 72 55 40 46 17 8 4 1 0 0 0 0 0 0 0 0 0 0 0

627

305

.1380E-04 IN dB = -48.60 

.1686E-04

-50.40

3.66

125

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB



B= 0 dB TO B = IdB HUHBER OF ECHOES = 59 
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 42 
B= 2 dB TO B - 3 dB HUHBER OF ECHOES = 29

TOTAL HUHBER OF RECORDED ECHOES = 612

HUHBER OF ECHOES USED FOR STATISTICS = 335

AVERAGE BACKSCATTERING CROSS SECTION = .1434E-04 IH dB = -48.43

BACKSCATTERIHG CROSS SECTIOH STD DEV = .1753E-04

AVERAGE TARGET STRENGTH IH dB = -50.38

TARGET STREHGTH STD DEV IN dB = 3.95

/ ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 130

HUHBER OF FISH USED = 335
FULL AHGLE OF OOHE = 6.00
ESTIMATED VOLUHE IH CUBIC HETERS = .309E+05
DENSITY IN FISH PER CUBIC HETER = .108E-01 
E^fcLEHT STRATUH LENGTH (1/100) = 1.0000

SUHMARY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTIOH FOR STRATUH 4
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
# 0 0 0 0 0 0 0 0 0 0 25 151 212 315 372 380 340 339 321 248 181 138 114 78 49 7 1 0 0 0

t

HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

B=
B=

TO B = 1 dB NUHBER OF ECHOES = 531
TO B = 2 dB HUHBER OF ECHOES = 382
TO B = 3 dB HUMBER OF ECHOES = 276

TOTAL HUHBER OF RECORDED ECHOES = 6391

HUHBER OF ECBOES DSED FOR STATISTICS

AVERAGE BACKSCATTERIHG CROSS SECTION

BACKSCATTERIHG CROSS SECTIOH STD DEV

AVERAGE TARGET STRENGTH IH dB =

TARGET STREHGTH STD DEV IH dB =

/ ECHOES WITH BEAH PATTERH FACTORS >

HUHBER OF FISH USED =
FULL AHGLE OF OOHE =
ESTIMATED VOLUHE IH CUBIC HETERS = ,

3271

.2281E-03 IH dB = -36.42 

.4518E-03

-41.38

6.45

0 dB= 1189

3271
6.00

192E+06



DENSITY IN FISH PER CUBIC HETER = .171E-01 
EQUIVALENT STRATUM LENGTH (1/100) = .8462

SUHHARY OF DATA FROM DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROM 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00

TS

-74 0 0 0 0 0 0 0 0 0 0

SUM

0

-72 0 0 0 0 0 0 0 0 0 0 0

-70 0 0 0 0 0 0 0 0 0 0 0

- 6 8 0 0 0 0 0 0 0 0 0 0 0

- 6 6 0 0 0 0 0 0 0 0 0 0 0

-64 0 0 0 0 0 0 0 0 0 0 0

-62 0 0 0 0 0 0 0 0 0 0 0

-60 0 0 0 0 0 0 0 0 0 0 0

-58 2 0 3 13 0 0 0 0 0 0 18

-56 2 1 1 1 1 34 0 0 0 0 0 0 58

-54 4 1 2 32 54 4 7 6 1 1 1 0 131'

-52 3 36 49 71 28 39 59 49 4 0 338

-50 0 2 49 50 2 1 49 1 0 2 40 2 1 0 334

-48 0 0 24 23 2 2 67 149 64 35 0 384

-46 0 0 2 2 2 1 29 75 164 90 43 0 444

-44 0 2 14 6 1 2 58 151 77 94 0 414

-42 0 0 6 4 6 45 1 1 2 89 94 0 356

-40 0 0 3 2 3 52 74 1 0 2 1 1 1 0 347

OO
cn1

0 0 1 1 0 53 6 8 1 1 2 8 8 0 323

-36 0 0 0 0 0 29 58 8 8 73 0 248

-34 0 0 0 0 0 14 55 50 62 0 181

-32 0 0 0 0 0 2 1 28 32 57 0 138

1 O 0 0 0 0 0 40 2 0 8 46 0 114

-28 0 0 0 0 0 44 8 3 23 0 78

-26 0 0 0 0 0 42 2 2 3 0 49

-24 0 0 0 0 0 7 0 0 0 0 7

- 2 2 0 0 0 0 0 1 0 0 0 0 1

- 2 0 0 0 0 0 0 0 0 0 0 0 0

-18 0 0 0 0 0 0 0 0 0 0 0

-16 0 0 0 0 0 0 0 0 0 0 0

SUM 1 1 63 214 279 125 643 1056 817 755 0 3963

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 649 
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 468 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 354

TOTAL NUMBER OF REOORDED ECHOES = 7687

NUMBER OF ECHOES USED FOR STATISTICS = 3963______________________

.4186E-03

AVERAGE TARGET STRENGTH IN dB = -42.99

TARGET STRENGTH STD DEV IN dB = 7.00

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 1471

NUHBER OF FISH USED = 3963 
I FULL ANGLE OF CONE = 6.00 

------------- INCUBIC METERS = .223E+06



Reading file E:/esp_nra/che7d.dat 
Analyzing Run # 1 

DATA GRODP REPORT FOR TRANSDUCER 1 
TOTAL NUMBER OF PINGS = 11311

DATA FOR FREQUENCY 420.

( ?  9 "

SOHHARY OF DATA FROM DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 1

TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

/ 0 0 0 0 0 0 0 0  12 35 42 9 8 4 1 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0

X

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

# 0  dB TO B = 1 dB NUHBER OF ECHOES = 30
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 12
B= 2 dB TO B = 3 dB NUHBER OF ECHOES * 6

TOTAL NUHBER OF RECORDED ECHOES =

NUHBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CROSS SECTION =

BACKSCATTERIHG CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

i ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

OF FISH USED = 1 1 1

B OF CORE = 6.00
:TED VOLUHE IN CUBIC HETERS = .407E+04

112

111

.4556E-05 IN dB * -53.41 

.3830E-05

-54.29

2.49

48



DEHSITY IB FISH PER CUBIC HETER = .273E-01 
EQUIVALENT STRATUH LENGTH (i/100) = 1.0000

SUHHARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS -74 “72 -70 “ 6 8 - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 “36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
J 0 0 0 0 0 0 0 0 12 36 59 28 31 54 36 40 24 8 4 1 0 0 0 0 0 0 0 0 0 0

1

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 58 
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 45 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 29

NUHBER OF RECORDED ECHOES =

HUHBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STREHGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAH PATTERH FACTORS > 0 dB=

NUHBER OF FISH USED = 333
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IB CUBIC HETERS = .216E+05
DENSITY IN FISH PER CUBIC HETER = .154E-01 
EQUIVALENT STRATUH LENGTH (i/100) = 1.0000

SUHHARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3
TS -74 “72 “70 “ 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 “18 -16 
/ 0 0 0 0 0 0 0 0 3 9 18 24 26 17 9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OP ECHOES = 15
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 22
B= 2 dB TO B - 3 dB NUHBER OF ECHOES = 9

1675

333

.2161E-04 IN dB = -46.65 

.2718E-04

-49.34

4.93

132



TOTAL NUMBER OF RECORDED ECHOES = 162

NUHBER OF ECHOES USED FOR STATISTICS = 107

AVERAGE BACKSCATTERIHG CROSS SECTION = .9551E-05 IN dB = -50.20

BACKSCATTERING CROSS SECTION STD DEV = .6474E-05

AVERAGE TARGET STRENGTH IN dB = -51.17

TARGET STRENGTH STD DEV IN dB = 2.98

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 46

NUMBER OF FISH USED = 107
FULL ANGLE OP CONE = 6.00
ESTIMATED VOLUME IH CUBIC HETERS = .548E+05
DENSITY IN FISH PER CUBIC HETER = .195E-02 
EQUIVALENT STRATUM LENGTH (ty lO O ) = 1.0000

SUMMARY OP DATA FROH DEPTH 13.0 TO 25.0 

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4

TS -74 -72 -70 - 6 8  - 6 6  -64 *62 *60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
t 0 0 0 0 0 0 0 0 0 0 26 217 282 426 518 563 671 699 700 718 674 556 457 334 131 42 3 0 0 0

i

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUMBER OF ECHOES = 1139 
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 835 
B= 2 dB TO B = 3 dB HUHBER OF ECHOES = 611

TOTAL NUMBER OP RECORDED ECHOES = 11873

ll&k OF ECHOES USED FOR STATISTICS = 7017

AVERAGE BACKSCATTERING CROSS SECTION = .3635E-03 IN dB = -34.40

BACKSCATTERING CROSS SECTION STD DEV = .5713E-03

AVERAGE TARGET STRENGTH IH dB = -38.86

TARGET STRENGTH STD DEV IN dB = 6.71

j ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 2585

NUHBER OF FISH USB) = 7017
FULL ANGLE OF COME = 6.00
ESTIMATED VOLUME IN CUBIC HETERS = .340E+06
DENSITY IN FISH PER CUBIC HETER = .207E-01
EQUIVALENT STRATUM LENGTH (1/100) = .8462



SOHHARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00 

TS SOH

-74 0 0 0 0 0 0 0 0 0 0 0

-72 0 0 0 0 0 0 0 0 0 0 0

-70 0 0 0 0 0 0 0 0 0 0 0

- 6 8 0 0 0 0 0 0 0 0 0 0 0

- 6 6 0 0 0 0 0 0 0 0 0 0 0

-64 0 0 0 0 0 0 0 0 0 0 0

-62 0 0 0 0 0 0 0 0 0 0 0

-60 0 0 0 0 0 0 0 0 0 0 0

-58 6 13 5 3 0 0 0 0 0 0 27
3 50 15 1 2 0 0 0 0 0 0 80

m 0 47 44 27 1 4 7 13 2 0 145
0 9 19 29 4 35 48 1 2 2 1 2 0 278

-50 0 8 23 33 1 2 2 55 174 31 0 347
-48 0 4 42 29 0 2 0 80 247 79 0 501
-46 0 1 31 14 0 13 87 286 132 0 564
-44 0 0 39 2 0 5 50 335 173 0 604
-42 0 0 24 0 0 0 47 360 264 0 695
-40 0 0 8 0 0 0 28 351 320 0 707

-38 0 0 4 0 0 0 31 334 335 0 704
-36 0 0 1 0 0 0 17 316 385 0 719
-34 0 0 0 0 0 0 17 253 404 0 674
-32 0 0 0 0 0 0 5 188 363 0 556
-30 0 0 0 0 0 0 1 0 155 292 0 457
-28 0 0 0 0 0 0 6 137 191 0 334
-26 0 0 0 0 0 0 3 49 79 0 131
-24 0 0 0 0 0 0 1 2 1 2 0 0 42
- 2 2 0 0 0 0 0 0 0 1 2 0 3
- 2 0 0 0 0 0 0 0 0 0 0 0 0

-18 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

SUH 9 132 255 149 6 99 492 3342 3084 0 7568

HISTOGRAH OP BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 1242 
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 914 
B= 2 dB TO B = 3 dB HUHBER OF ECHOES - 655

TOTAL NUHBER OF RECORDED ECHOES = 13822

NUHBER OF ECHOES USED FOR STATISTICS = 7568

AVERAGE BACKSCATTERIHG CROSS SECTION = .3382E-03 IN dB = -34.71

BACKSCATTERING CROSS SECTION STD DEV = .5575E-03



AVERAGE TARGET STREHGTH IH dB = -39.72

TARGET STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAM PATTERH FACTORS > 0 dB= 2811

HUMBER OF FISH DSED = 7568
FULL AHGLE OF COHE = 6.00
ESTIMATED VOLUHE IH CUBIC HETERS = .396E+06
DENSITY IH PISH PER CUBIC METER = .191E-01
EQUIVALENT STRATUM LEHGTH (tylOO) = .9200

Reading file E:/esp,nra/che7a.dat 
Analyzing Run / 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUMBER OF PINGS = 7492

DATA FOR FREQUENCY 420.

m . ______________________________

SUMMARY OF DATA FROH DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 1 
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 
/ 0 0 0 0 0 0 0 0 1  14 26 7 2 1 0 0

I

HISTOGRAH OP BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OP ECBOES = 7 
B= 1 dB TO B = 2 dB NUHBER OP ECHOES = 3 
B= 2 dB TO B - 3 dB NUHBER OF ECBOES = 4

TOTAL NUHBER OF RECORDED ECHOES = 60

fflfllI OF ECHOES USED FOR STATISTICS = 51

AVERAGE BACKSCATTERING CROSS SECTION = .4293E-05 IN dB =

BACKSCATTERING CROSS SECTION STD DEV = .2589E-05

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

t ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 14

NUHBER OF FISH USED = 51
FULL AHGLE OF CONE = 6.00
ESTIMATED VOLUHE IN CUBIC HETERS = .270E+04
DENSITY IN FISH PER CUBIC HETER = .189E-01
EQUIVALENT STRATUH LENGTH (1/100) = 1.0000

-42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
0 0 0 0 0 0 0 0 0 0 0 0 0 0

-53.67

-54.12

1.82



SOHMARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS -74 >72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

/ O O O O O O O O  10 32 24 20 25 3 3 1 1 2 0 2 1 0 0 0 0 0 0 0 0 0

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 
B= 1 dB TO B = 2 
B= 2 dB TO B = 3

KOHBER OF ECHOES = 15 
NUMBER OF ECHOES = 11 
NUMBER OF ECHOES = 15

TOTAL NUMBER OF RECORDED ECHOES =

NUffiER OF ECHOES USED FOR STATISTICS =

aW gE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

i ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 124
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUME IM CUBIC METERS = .143E-K)5
DENSITY IN FISH PER CUBIC HETER = .864E-02 
EQUIVALENT STRATUM LENGTH (*/100) = 1.0000

523

124

.1585E-04 IH dB = -48.00 

•5117E-04

-52.49

4.49

41

' •  —
SUHHARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3

TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
I 0 0 0 0 0 0 0 0 9 21 35 108 103 117 109 116 95 79 8 8 62 63 60 47 20 10 3 0 0 0 0

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUMBER OF ECHOES = 165
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 128
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 69

TOTAL NUHBER OF RECORDED ECHOES = 1962



HUMBER OF ECHOES DSED FOR STATISTICS = 1145

AVERAGE BACKSCATTERIHG CROSS SECTIOH = .2019E-03 IH dB = -36.95

BACKSCAHERING CROSS SECTIOH STD DEV = .4145E-03

AVERAGE TARGET STREHGTH IH dB = -42.95

TARGET STREHGTH STD DEV IH dB = 7.34

I ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 362

OF FISH USED = 1145
FULL AHGLE OF CONE = 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .364E+05
DEHSITY IH FISH PER CUBIC HETER = .315E-01
EQUIVALENT STRATUH LEHGTH (i/100) = 1.0000

iY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 4

TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 0 0 32 301 405 495 548 472 355 268 206 182 152 96 44 19 14 6 0 0 0 0

t

HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUHBER OF ECHOES = 507
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 321
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 216

TOTAL NUHBER OF RECORDED ECHOES = 7781

NUMBER OF ECHOES USED FOR STATISTICS = 3595

A V ^ p  BACKSCATTERING CROSS SECTION = .1190E-03

BACKSCATTERIHG CROSS SECTIOH STD DEV = .2885E-03

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IB dB -

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 1044

NUHBER OF FISH USED = 3595
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE HI CUBIC HETERS = .225E+06 
DENSITY IH FISH PER CUBIC HETER = .160E-01 
EQUIVALENT STRATUH LENGTH (i/100) = .8462

IN dB = -39.24

-43.92

5.79



SUMMARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00

TS SUH

-74 0 0 0 0 0 0 0 0 0 0 0

-72 0 0 0 0 0 0 0 0 0 0 0

-70 0 0 0 0 0 0 0 0 0 0 0

- 6 8 0 0 0 0 0 0 0 0 0 0 0

- 6 6 0 0 0 0 0 0 0 0 0 0 0

-64 0 0 0 0 0 0 0 0 0 0 0

-62 0 0 0 0 0 0 0 0 0 0 0

-60 0 0 0 0 0 0 0 0 0 0 0

-58 0 2 7 1 1 0 0 0 0 0 0 2 0

-56 0 17 16 34 0 0 0 0 0 0 67
-54 0 26 9 37 13 9 1 2 7 4 0 117
-52 0 8 1 2 35 80 94 94 65 48 0 436

^ 0 0 2 14 26 8 8 162 131 60 52 0 535

w 0 1 2 14 104 215 163 73 44 0 616
0 0 1 16 95 230 179 84 55 0 660

-44 0 0 0 25 92 204 167 72 29 0 589
-42 0 0 0 2 1 75 148 1 2 1 48 38 0 451
-40 0 0 0 2 1 60 1 0 1 109 39 19 0 349
-38 0 0 0 23 65 90 79 29 8 0 294
-36 0 0 0 13 51 108 55 18 1 0 246
-34 0 0 0 6 58 76 61 1 0 5 0 216
-32 0 0 0 3 57 48 41 6 1 0 156
-30 0 0 0 2 45 26 17 1 0 0 91
-28 0 0 0 1 19 1 2 5 1 1 0 39
-26 0 0 0 1 9 1 1 3 0 0 0 24
-24 0 0 0 0 3 5 1 0 0 0 9
- 2 2 0 0 0 0 0 0 0 0 0 0 0

- 2 0 0 0 0 0 0 0 0 0 0 0 0

-18 0 0 0 0 0 0 0 0 0 0 0

-16 0 0 0 0 0 0 0 0 0 0 0

SUM 0 56 61 289 

#
HISTOGRAH OF BEAH PATTERN FACTORS >

914

0 dB

1539 1238 513 305 0 4915

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
Bs 2 dB TO B - 3 dB

HUHBER OF ECHOES = 694 
NUHBER OF ECHOES = 463 
HUHBER OF ECHOES = 304

TOTAL NUMBER OF RECORDED ECHOES = 

NUMBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERIHG CROSS SECTION = 

BACKSCATTERIHG CROSS SECTIOfi STD DEV = 

AVERAGE TARGET STRENGTH IH dB =

10326

4915

.1346E-03 IN dB = -38.71 

.3205E-03

-44.02

TARGET STREHGTH STD DEV IH dB = 6.38



/ ECHOES WITH BEAH PATTERS FACTORS > 0 dB= 1461

HUMBER OF FISH USED = 4915
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUME IH CUBIC HETERS = .263E+06
DENSITY IN FISH PER CUBIC HETER = .187E-01
EQUIVALENT STRATUH LENGTH (i/100) = .9200

Reading file E:/esp_nra/che7s.dat 
Analyzing Run / 1 

DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUHBER OF PINGS = 7677

DATA FOR FREQUENCY 420.

:Y OF DATA FROH DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 1
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
i 0 0 0 0 0 0 0 0 0 1 8 58 130 298 378 67 11 7 1 3 4 0 4 0 0 0 0 0 0 0

t

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 31
B= 1 dfi TO B = 2 dB NUHBER OF ECHOES = 13

2 dB TO B = 3 dB NUMBER OF ECHOES = 9

TOTAL NUHBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

ATjjpE BACKSCATTERIHG CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IH dB =

I ECHOES Win BEAH PATTERN FACTORS > 0 dB=

NUHBER OF FISH USED = 970
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUME IN CUBIC HETERS = .276E404
DENSITY IN FISH PER CUBIC HETER = .351E+00 
EQUIVALENT STRATUH LENGTH (S/100) = 1.0000

2788

970

.2669E-04 IN dB = -45.74 

-6242E-04

-47.22

2.69

53



SUMMARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS *74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 *34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 36 97 138 146 203 190 199 165 118 99 97 107 48 48 21 11 9 0 1 0 0 0

X

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUHBER OF ECHOES = 
NUHBER OF ECHOES = 
NUMBER OF ECHOES =

258
158
98

TOTAL NUHBER OF RECORDED ECHOES =

NUHBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

U^^TTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAH PATTERH FACTORS > 0 dB=

HUHBER OF FISH DSED = 1733
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE IN COBIC HETERS = .147E+05
DENSITY IN FISH PER CUBIC HETER = .118E+00
EQUIVALENT STRATUH LENGTH (i/100) = 1.0000

2843

1733

.1094E-03 IN dB - -39.61 

.2853E-03

-45.64

6.97

514

SUHHARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3

TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
/ 0 0 0 0 0 0 0 0 8 27 58 110 97 112 138 125 99 95 72 71 44 28 15 9 2 1 0 0 0  0

X

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 93 
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 80 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 56

TOTAL NUHBER OF RECORDED ECHOES = 2566

NUHBER OF ECHOES DSED FOR STATISTICS = 1111

AVERAGE BACKSCATTERING CROSS SECTION = .1173E-03 IN dB = -39.31



BACKSCATTERIHG CROSS SECTIOH STD DEV = .2733E-03

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IH dB =

t ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 229

HUMBER OF FISH USED = Ull
FULL AHGLE OF COHE = 6.00
ESTIHATED VOLDHE IH CUBIC HETERS = .373E+05
DENSITY IH FISH PER CUBIC HETER = .298E-01
EQUIVALENT STRATUH LENGTH (1/100) = 1.0000

SOMARY OF DATA FROH DEPTH 13.0 TO 25.0

STRENGTH DISTRIBUTION FOR STRATUH 4 
T ^ ^ 4  -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 
/ 0 0 0 0 0 0 0 0 0 0 28 190 185 175 141 93

t

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B - 1 dB NUHBER OF ECHOES = 164 
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 137 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 139

TOTAL NUHBER OF RECORDED ECHOES = 2081

NUHBER OF ECHOES USED FOR STATISTICS = 949

AVERAGE BACKSCATTERING CROSS SECTION = .3165E-04 IN dB =

BACKSCATTERING CROSS SECTIOH STD DEV = .5720E-04

A\fl^ TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 440

NUHBER OF FISH USED = 949
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .231E+06
DENSITY IN FISH PER CUBIC HETER = .411E-02 
EQUIVALENT STRATUH LENGTH (S/100) = .8462

SUHHARY OF DATA FROH DEPTH 1.0 TO 25.0

6.52

-44.39

-42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
55 52 13 9 5  2 1 0 0 0 0 0 0 0

-45.00

-47.52

4.12



DEPTH INTERVALS

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00

TS

-74 0 0 0 0 0 0 0 0 0 0

SUH

0

-72 0 0 0 0 0 0 0 0 0 0 0

-70 0 0 0 0 0 0 0 0 0 0 0

~ 6 8 0 0 0 0 0 0 0 0 0 0 0

- 6 6 0 0 0 0 0 0 0 0 0 0 0

-64 0 0 0 0 0 0 0 0 0 0 0

-62 0 0 0 0 0 0 0 0 0 0 0

-60 0 0 0 0 0 0 0 0 0 0 0

-58 0 0 25 19 0 0 0 0 0 0 44
-56 0 1 58 6 6 0 0 0 0 0 0 125
-54 1 7 79 106 1 1 7 4 6 1 1 0 232
-52 3 55 93 119 44 37 50 55 48 0 504
-50 2 130 109 144 45 43 38 54 50 0 615
-48 2 298 116 136 48 44 2 0 55 56 0 775
-46 0 382 129 137 67 47 25 27 42 0 856

^ 4 0

0 6 8 95 136 58 38 1 0 15 30 0 450
2 1 2 69 114 31 26 5 8 16 0 283
2 8 47 117 27 2 1 3 9 19 0 253

-38 0 3 65 83 19 7 2 3 1 0 183
-36 1 5 77 92 6 5 0 2 2 0 190
-34 0 5 35 52 4 4 0 1 0 0 1 0 1

-32 0 1 32 39 4 2 0 0 0 0 78
-30 0 4 1 0 26 0 1 0 0 0 0 41
-28 0 0 5 15 0 0 0 0 0 0 2 0

-26 0 0 3 8 0 0 0 0 0 0 1 1

-24 0 0 0 1 0 0 0 0 0 0 1
- 2 2 0 0 1 0 0 0 0 0 0 0 1
- 2 0 0 0 0 0 0 0 0 0 0 0 0

-18 0 0 0 0 0 0 0 0 0 0 0

-16 0 0 0 0 0 0 0 0 0 0 0

SUH 13 979 1048 1410 364 2 82 157 235 275 0 4763

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

0 dB TO B = 1 dB NUHBER OF ECHOES = 546
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 388
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 302

TOTAL HUMBER OF RECORDED ECHOES = 10278

HUHBER OF ECHOES USED FOR STATISTICS = 4763 

AVERAGE BACKSCATTERIHG CROSS SECTION - .7890E-04 IN dB = -41.03 

BACKSCATTERING CROSS SECTION STD DEV = .2240E-03

AVERAGE TARGET STREHGTH IN dB = -46.05

TARGET STRENGTH STD DEV IH dB = 5.82

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 1236

HUHBER OF FISH USED = 4763
FULL ANGLE OF CONE = 6.00

= .269E+06



Reading file E:/esp_nra/che8d.dat 
Analyzing Run # 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUMBER OF PINGS = 7395

DATA FOR FREQUENCY 420.

SUHHARY OF DATA FROH DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 *32 -30 -28 -26 -24 -22 -20 -18 -16

\ 0 0 0 0 0 0 0 0 1 5 7 9 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAH OF BEAM PATTERN FACTORS > 0 dB

bV A  dB TO B = 1 dB NUHBER OF ECHOES = 3
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 5
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 1

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERIBG CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

f ECBOES WITH BEAM PATTERN FACTORS > 0 dB=

OF FISH USED = 26
OF CONE = 6.00

\ m  VOLUME IN CUBIC HETERS = .266E+04
DENSITY IH FISH PER CUBIC HETER = .977E-02
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

32

26

.5642E-05

.3423E-05

IN dB = -52.49

-53.15

2.40

SUHHARY OF DATA FROH DEPTH 5.0 TO 9.0



TARGET STREHGTH DISTRIBUTION FOR STRATUH 2 
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 *58 -56 -54 -52 -50 -48 -46 -44 
/ 0 0 0 0 0 0 0 0 25 48 41 84 153 149 123 96

i

HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

HUHBER OF ECHOES = 109 
HUHBER OF ECHOES = 8 6  

HUHBER OF ECHOES = 80

TOTAL NUHBER OF RECORDED ECHOES = 

HUHBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERIHG CROSS SECTION = 

BACKSCATTERIHG CROSS SECTION STD DEV = 

AVENGE TARGET STRENGTH IN dB = 

m m  STREHGTH STD DEV IH dB =

1981

759

.1966E-04 IN 

.2270E-04

} ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 275

NUHBER OF FISH USED = 759
FULL AHGLE OF CONE = 6.00
ESTIHATED VOLUME IN CUBIC HETERS - .142E+05
DQtSITY IH FISH PER CUBIC HETER = .536E-01
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

SUHHARY OF DATA FROM DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3
T 9 M 4  -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44
J w O  0 0 0 0 0 0 0 0 0 1 6 1 0 1 0

t

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 2 
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 0 
B= 2 dB TO B = 3 dB HUHBER OF ECHOES = 2

TOTAL HUMBER OF RECORDED ECHOES = 12

NUHBER OF ECHOES USED FOR STATISTICS = 9

AVERAGE BACKSCATTERING CROSS SECTIOH = .8665E-05 IN dB =

-42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
33 4 0 2 1 0 0 0 0 0 0 0 0 0

-47.06

-48.82

4.02

-42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
O O O O O O O O O O O O O O

-50.62

BACKSCATTERIHG CROSS SECTION STD DEV = .7297E-05



AVERAGE TARGET STRENGTH IN dB = -51.42

t ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 4

HUHBER OF FISH DSED = 9
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE IH COBIC HETERS = .359E+05
DEHSITY IH FISH PER COBIC HETER = .251E-03 
EQUIVALENT STRATOH LEHGTH (i/100) = 1.0000

TARGET STREHGTH STD DEV IH dB = 2.42

SUMHARY OF DATA FROH DEPTH 13.0 TO 25.0 

TARGET STREHGTH DISTRIBUTION FOR STRATOH 4
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 *24 -22 -20 -18 -16 

t 0 0 0 0 0 0 0 0 0 0 8  40 38 27 10 5 5 3 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 28
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 16
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 23

TOTAL HUHBER OF RECORDED ECHOES = 253

HUHBER OF ECHOES OSED FOR STATISTICS = 136

AVERAGE BACKSCATTERIHG CROSS SECTION = .1559E-04 IH dB - -48.07

BACKSCATCERING CROSS SECTION STD DEV = .1720E-04

AVERAGE TARGET STREHGTH IH dB = -49.43

TA^pSTRENGTH STD DEV IH dB = 3.06

t ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 67

NUHBER OF FISH OSED = 136
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE IN COBIC HETERS = .222E+06
DENSITY IN FISH PER COBIC HETER = .612E-03
EQUIVALENT STRATOH LEHGTH (i/100) = .8462

SOHHARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60



TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00
TS SDH

-74 0 0 0 0

-72 0 0 0 0

-70 0 0 0 0

- 6 8 0 0 0 0

- 6 6 0 0 0 0

-64 0 0 0 0

~62 0 0 0 0

-60 0 0 0 0

-58 0 9 17 0

-56 0 19 32 2

-54 0 19 2 0 9
-52 1 25 24 46
-50 1 6 23 126
-48 2 2 14 133
-46 0 0 16 107
-44 0 0 8 8 8

-42 0 0 0 33
-40 0 0 0 4
-38 0 0 0 0

t 0

0

0

0

0

0

2

1

-32 0 0 0 0

-30 0 0 0 0

-28 0 0 0 0

-26 0 0 0 0

-24 0 0 0 0

- 2 2 0 0 0 0

- 2 0 0 0 0 0

-18 0 0 0 0

-16 0 0 0 0

SUH 4 80 154 551

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 26
0 0 0 0 0 0 53
1 2 3 2 1 0 57
3 9 8 17 6 0 139
0 4 2 2 9 3 0 194
0 1 17 8 1 0 178
1 1 7 1 1 0 134
0 0 4 1 0 0 101

0 0 5 0 0 0 38
0 0 3 0 0 0 7
0 0 0 0 0 0 0

0 0 0 0 0 0 2

0 0 0 0 0 0 1

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

5 17 69 38 1 2 0 930

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 

dB TO B = 3 dBB ^ |

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERIMG CROSS SECTION = 

BACKSCATTERING CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB - 

f ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

HUMBER OF ECHOES = 142 
NUHBER OF ECHOES = 107 
NUHBER OF ECHOES = 106

2278

930

.1857E-04 IN = -47.31 

.2172E-04

-49.05

3.92

355

NUHBER OF FISH USED = 930
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .259E+06



DENSITY IN FISH PER CUBIC HETER = .359E-02 
EQUIVALENT STRATUM LENGTH (i/100) = .9200

Reading file E:/esp_nra/che8a.dat 

Analyzing Run / 1 
DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUHBER OF PINGS = 7215

DATA FOR FREQUENCY 420.

SUHHARY OF DATA PROH DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

/ 0 0 0 0 0 0 0 0 7  16 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 1 1

B= 1 dB TOB = 2 dB NUHBER OP ECHOES = 5
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 2

TOTAL NUHBER OF RECORDED ECHOES = 

NUHBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERING CROSS SECTION = 

BACKSCATTERIHG CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

T t f H  STRENGTH STD DEV IN dB =

29

28

.2869E-05 IN 

.1394E-05

= -55.42

-55.76

1.61

# ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

NUHBER OF FISH USED = 28
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .260Et04
DENSITY IH FISH PER CUBIC HETER = .108E-01 
EQUIVALENT STRATUH LENGTH (i/100) = 1.0000

18

SUHHARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16



t

HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = ldB HUHBER OF ECHOES = 56 
B= 1 dB TO B = 2 dB HUMBER OF ECHOES = 59 
B= 2 dB TO B = 3 dB HUHBER OF ECHOES = 40

TOTAL HUHBER OF RECORDED ECHOES = 1269

NUHBER OF ECHOES OSED FOE STATISTICS = 499

AVERAGE BACKSCATTERIHG CROSS SECTION = .1333E-04 IN dB = -48.75

BACKSCATTERIHG CROSS SECTIOH STD DEV = .2484E-04

AVERAGE TARGET STRENGTH IN dB = -50.46

TARGET STREHGTB STD DEV IH dB = 3.41

^ ^ O E S  WITH BEAH PATTERN FACTORS > 0 dB= 155

HUHBER OF FISH USED = 499
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE IH CUBIC HETERS = .137E+05 
DENSITY IN FISH PER CUBIC HETER = .364E-01 
EQUIVALENT STRATUH LEHGTH (1/100) = .9951

t 0 0 0 0 0 0 0 0 10 29 70 115 115 87 49 17 2 1 2 1 1 0 0 0 0 0 0 0 0 0

SUHHARY OF DATA FROH DEPTH 9.0 TO 13.0 

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
I 0 0 0 0 0 0 0 0 0 0 4  16 14 7 9 4 6 6 2 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 13
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 9

B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 5

TOTAL HUHBER OF RECORDED ECHOES = 125

NUHBER OF ECHOES USED FOR STATISTICS = 6 8

AVERAGE BACKSCATTERIHG CROSS SECTION = .3015B-04 IH dB = -45.21

BACKSCATTERIHG CROSS SECTIOH STD DEV = .3609E-04

AVERAGE TARGET STREHGTH IN dB = -47.71

TARGET STRENGTH STD DEV IH dB = 4.53



t ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 27

NUMBER OF FISH USED = 6 8

FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IH CUBIC HETERS = .345E+05 
DENSITY IN FISH PER CUBIC HETER = .197E-02 
EQUIVALENT STRATUM LENGTH (S/100) = .9873

SUHHARY OF DATA FROM DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 4
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 0 0 49 284 374 516 556 564 559 551 428 274 195 115 81 62 79 16 0 0 0 0

J

H j ^ R A H  OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 643 
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 499 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 341

TOTAL NUHBER OF RECORDED ECHOES = 8371

NUHBER OF ECHOES USED FOR STATISTICS = 4703

AVERAGE BACKSCATTERING CROSS SECTION = .1828E-03 IN dB = -37.38

BACKSCATTERING CROSS SECTIGW STD DEV = .4368E-03

AVERAGE TARGET STRENGTH IN dB = -42.49

TARGET STRENGTH STD DEV IN dB = 6.16

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 1483

Nlttl OF FISH USED = 4703
FULL ANGLE OF GONE = 6.00
ESTIMATED VOLUHE IN CUBIC HETERS = .213E+06
DENSITY IN FISH PER CUBIC HETER = .220E-01 
EQUIVALENT STRATUH LENGTH (S/100) = .8332

SUHHARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROH 1.00 3.40 5.80 8 . 2 0  10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00 

TS SUH



-74 0 0 0 0 0 0 0 0 0 0 0

-72 0 0 0 0 0 0 0 0 0 0 0

'70 0 0 0 0 0 0 0 0 0 0 0

- 6 8 0 0 0 0 0 0 0 0 0 0 0

> 6 6 0 0 0 0 0 0 0 0 0 0 0

-64 0 0 0 0 0 0 0 0 0 0 0

-62 0 0 0 0 0 0 0 0 0 0 0

-60 0 0 0 0 0 0 0 0 0 0 0

-58 0 13 1 3 0 0 0 0 0 0 17
-56 0 23 1 1 1 1 0 0 0 0 0 0 45
-54 0 4 42 26 4 6 16 23 4 0 125
-52 1 5 89 26 1 2 17 93 141 33 0 417
-50 1 0 1 0 0 24 5 1 2 125 191 46 0 504
-48 0 0 80 1 0 4 2 2 146 269 79 0 610
-46 0 0 48 3 7 2 0 174 277 85 0 614
-44 0 0 17 0 4 31 168 267 98 0 585
-42 0 0 2 0 6 14 141 286 118 0 567
*40 0 0 0 1 6 19 143 282 107 0 558
-38 0 0 0 2 2 9 98 244 77 0 432
-36 0 0 0 1 0 1 65 141 67 0 275
-34 0 0 0 1 0 7 25 106 57 0 196
-32 0 0 0 0 0 1 1 2 69 33 0 115

0 0 0 0 0 5 5 43 28 0 81
w 0 0 0 0 0 4 2 0 15 23 0 62
-26 0 0 0 0 0 7 54 7 1 1 0 79
-24 0 0 0 0 0 1 0 4 0 2 0 16
- 2 2 0 0 0 0 0 0 0 0 0 0 0

- 2 0 0 0 0 0 0 0 0 0 0 0 0

-18 0 0 0 0 0 0 0 0 0 0 0

-16 0 0 0 0 0 0 0 0 0 0 0

SUH 2 45 390 108 50 185 1289 2361 8 6 8 0 5298

HISTOGRAM OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 723
B= 1 dB TO B = 2 dB HUHBER OF ECBOES = 572
B= 2 dB TO B = 3 dB HUHBER OF ECBOES = 388

TOTAL HUHBER OF RECORDED ECHOES =

OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIKG CROSS SECTION -

BACKSCATTERIHG CROSS SECTICW STD DEV =

AVERAGE TARGET STREHGTH IN dB =

TARGET STREHGTH STD DEV IH dB =

t ECHOES WITH BEAH PATTERH FACTORS > 0 dB=

NUMBER OF FISH USED = 5298
FULL AHGLE OP COHE = 6.00
ESTIHATED VOLUME IH CUBIC HETERS = .249E+06
DEHSITY Dl FISH PER CUBIC HETER = .213E-01
EQUIVALEHT STRATUH LEHGTH (1/100) = .9108

9794

5298

.1639E-03 IH dB = -37.85 

.4150E-03

-43.38

6.44

1683



Reading file E:/espjira/che8s.dat 
Analyzing Run / 1 

DATA GROUP REPORT FOR TRAHSDOCER 1 
TOTAL NUHBER OF PINGS = 7382

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 5.0 

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 *26 -24 -22 *20 -18 *16 
/ 0 0 0 0 0 0 0 0 1 23 128 209 264 250 195 42 3 1 0 0 0 0 0 0 0 0 0 0 0 0

X

H ^ p R A M  OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUNBER OF ECHOES = 106
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 1 0 2

B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 71

TOTAL NUMBER OF RECORDED ECHOES = 2473

NUHBER OP ECHOES USED FOR STATISTICS = 1116

AVERAGE BACKSCATTERING CROSS SECTION = .1367E-04 IN dB = -48.64

BACKSCATTERING CROSS SECTION STD DEV = .9341E-05

AVERAGE TARGET STRENGTH IN dB = -49.56

TARGET STRENGTH STD DEV IN dB = 2.87

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 279

N *  OF FIS. OS®'
PULL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .266E+04 
DENSITY IN FISH PER CUBIC HETER = .420E+00 
EQUIVALENT STRATUH LENGTH (i/100) = 1.0000

SUHHARY OF DATA FROH DEPTH 5.0 TO 9.0 

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2

TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 *48 -46 -44 -42 -40 *38 -36 -34 -32 -30 -28 -26 -24 -22 -20 *18 -16 
i 0 0 0 0 0 0 0 0 40 146 163 196 258 236 190 157 97 55 28 29 23 14 8 1 0 0 0  0 0 0

X



HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUHBER OF ECHOES = 302 
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 204 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 127

TOTAL HUMBER OF RECORDED ECHOES = 2514

HUHBER OF ECHOES USED FOR STATISTICS = 1641

AVERAGE BACKSCATTERING CROSS SECTION = .4297E-04 IN dB = -43.67

BACKSCATTERING CROSS SECTION STD DEV = .1113E-03

AVERAGE TARGET STRENGTH IN dB = -48.27

TARGET STREHGTH STD DEV IN dB = 5.58

/ ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 633

OF FISH USED = 1641
SGLE OF OOHE = 6.00
m  VOLUME IN CUBIC HETERS = .141E+05

DENSITY IH FISH PER CUBIC HETER = .U6E+00 
EQUIVALENT STRATUH LENGTH (1/100) = 1.0000

SUHHARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 9 26 38 71 98 125 139 108 70 50 43 55 63 82 6 8 35 47 15 1 0 0 0

t

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

dB TO B = 1 dB HUHBER OF ECHOES = 118
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 56
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 39

TOTAL NUHBER OF RECORDED ECHOES = 1947

NUHBER OF ECHOES USED FOR STATISTICS = 1143

AVERAGE BACKSCATTERIHG CROSS SECTION = .3648E-03 IH dB = -34.38

BACKSCATTERIHG CROSS SECTION STD DEV = .7012E-03

AVERAGE TARGET STREHGTH IH dB = -41.73

TARGET STRENGTH STD DEV IN dB = 8.47

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 213



HUMBER OP PISH OSED = 1143
PULL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .358E+05
DENSITY IN PISH PER CUBIC HETER = .319E-01 
EQUIVALENT STRATUH LENGTH (i/100) = 1.0000

SUHHARY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 4
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
# 0 0 0 0 0 0 0 0 0 0  18 74 65 52 52 30 9 13 13 4 7 1 1  1 1 1 0 0 0 0

J

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB 

B=- TO B = 1 dB NUHBER OF ECHOES = 47
TO B = 2 dB NUHBER OF ECHOES = 35
TO B = 3 dB NUHBER OF ECHOES = 47

TOTAL NUHBER OF RECORDED ECHOES = 1158

NUHBER OF ECHOES USED FOR STATISTICS = 342

AVERAGE BACKSCATTERING CROSS SECTION = .6231E-04 IN dB = -42.05

BACKSCATTERING CROSS SECTION STD DEV = .2573E-03

AVERAGE TARGET STRENGTH IN dB - -47.31

TARGET STRENGTH STD DEV IN dB = 5.14

i ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 129

NUHBER OF FISH USED = 342
FULL ANGLE OP CONE = 6.00
E ^ ^ T E D  VOLUHE IN CUBIC HETERS = .163E+06
Dm h  IN FISH PER CUBIC HETER = .210E-02 
EQUIVALENT STRATUH LENGTH (1/100) = .6997

SUHHARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00

TS
_____

SUH

-74 0 0 0 0 0 0 0 0 0 6 0

-72 0 0 0 0 0 0 0 0 0 0 0

-70 0 0 0 0 0 0 0 0 0 0 0



- 6 8 0 0 0 0 0 0 0 0 0 0 0

- 6 6 0 0 0 0 0 0 0 0 0 0 0

-64 0 0 0 0 0 0 0 0 0 0 0

-62 0 0 0 0 0 0 0 0 0 0 0

-60 0 0 0 0 0 0 0 0 0 0 0

-58 0 1 23 26 0 0 0 0 0 0 50

-56 0 29 1 0 1 65 0 0 0 0 0 0 195

-54 0 137 113 78 1 8 3 7 0 0 347

-52 0 227 150 76 23 2 1 8 42 3 0 550

-50 0 298 184 1 1 1 27 2 0 9 27 9 0 685

-48 0 282 180 1 0 2 47 2 1 1 0 1 1 1 0 0 663

-46 0 209 154 108 53 28 9 5 1 0 0 576

-44 0 54 127 91 35 13 5 4 8 0 337

-42 0 1 0 82 46 32 5 2 0 2 0 179

-40 0 2 51 25 28 2 9 2 0 0 119

-38 0 0 28 17 26 6 7 0 0 0 84

-36 0 0 29 18 37 3 1 0 0 0 8 8

-34 0 0 23 30 33 3 1 3 0 0 93
-32 0 0 14 41 41 0 1 0 0 0 97

-30 0 0 8 40 28 1 0 0 0 77

-28 0 0 1 1 0 25 0 1 0 0 0 37

-26 0 0 0 15 32 0 1 0 0 0 48

•
0 0 0 0 15 1 0 0 0 0 16

0 0 0 0 1 0 0 0 0 0 1

- 2 0 0 0 0 0 0 0 0 0 0 0 0

-18 0 0 0 0 0 0 0 0 0 0 0

-16 0 0 0 0 0 0 0 0 0 0 0

SUM 0 1249 1268 899 484 132 67 1 0 1 42 0 4242

HISTOGRAH OF BEAM PATTERS FACTORS > 0 dB

B= 0 dB TO B = I dB 
B= 1 dB TO B - 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECHOES = 573 
HUHBER OF ECHOES = 397 
HUMBER OF ECHOES = 284

TOTAL HUMBER OF RECORDED ECHOES = 8092

HUHBER OF ECHOES USED FOR STATISTICS = 4242

A ^ p B  BACKSCATTERING CROSS SECTIOH = .1235E-03 IH

BACKSCATTERIHG CROSS SECTIOH STD DEV = .4052E-03

AVERAGE TARGET STREHGTH IH dB =

TARGET STREHGTH STD DEV IH dB =

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 1254

HUHBER OF FISH USED = 4242
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUME IH CUBIC HETERS = .200E+06
DENSITY IH FISH PER CUBIC HETER = .212E-01 
EQUIVALENT STRATUH LENGTH (l/IOO) = .8438

= -39.08

-46.77

6.74



************** <ps version 2 . 0 0  **************

Dual Bean Data Reduction Progran 
For ESP 281 Vl.Ox & V2.0x data files 

************************************************ 

(c) Copyright BioSonics, Inc. 1 April, 1991 
for BioSonics Scientific Hydroacoustic Applications 
Serial Nunber 5205-V2.00-91-000

Reading file E:\esp_nr^che9d.daJ 
Analyzing Run /
FILE NUHBER 
FILE NUHBER 
FILE NUHBER 
FILE NUHBER 
FILE NUHBER 
FILE NUHBER 
FILE NUHBER

E:\esp_nra\che9d.dat | 
E:\esD_nra\che9ra.dat |} 
E:\esp_nra\cneys.dat j
E: \esp_nra\cheTId7(Jat----
e:\esp_nra\chellB.dat 
E:\esp_nra\chells.dat 
E:\esp_nra\cbells2.dat

)jA roup
m  NUK

REPORT FOR TRANSDUCER 
NUHBER OF PINGS = 4253

DATA FOR FREQUENCY 420.

SUHHARY OF DATA FROH DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 1
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -601 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
t 0 0 105 201 164 122 108 43/ 40 22 8 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUHBER OF ECHOES = 
NUHBER OF ECHOES = 
NUHBER OF ECHOES =

139
137
120

TOTAL NUHBER OF RECORDED ECHOES = 

NUHBER OF ECHOES USED FOR STATISTICS = 

AVERAGE BACKSCATTERING CROSS SECTION = 

BACKSCATTERING CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IH dB =

1383

812

.4876E-06

.6337E-06

IN dB = -63.12

-65.06

3.69



NUHBER OF FISH USED = X T f
FULL AHGLE OF CONE = 6.00
ESTIMATED VOLUHE IH CUBIC HETERS = .153E+04
DEHSITY IH FISH PER CUBIC HETER = .530E+00
EQUIVALENT STRATUM LEHGTH (1/100) = 1.0000

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 396

SUHHARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STREHGTH DISTRIBUTION FOR STRATUH 2
TS -74 -72 >70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 27 77 94 118 115 %  8 6 59 59 143 195 159 158 102 30 2 1 0 0 0 0 0 0 0 0 0 0 0

t

HlgDGRAM

dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

OF BEAH PATTERN FACTORS > 0 dB

NUHBER OF ECHOES = 
NUHBER OF ECHOES = 
NUHBER OF ECHOES =

199
171
121

TOTAL NUHBER OF RECORDED ECBOES = 3988

NUHBER OF ECHOES USED FOR STATISTICS = 1523

AVERAGE BACKSCATTERING OIOSS SECTIOH = .1073E-04

BACKSCATTERING CROSS SECTION STD DEV = .1392E-04

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

/ ECBOES WITH BEAH PATTERN FACTORS > 0 dB= 491

1 M |  OF FISH USED = 1523
FuB K nGLE OF CONE = 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .815E+04
DENSITY IN FISH PER CUBIC HETER = .187E+00 
EQUIVALENT STRATUH LENGTH (1/100) = 1.0000

IN dB = -49.69

-54.68

7.83

SUHHARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3
TS -74 -72 -70 -68 -66 -64 -62 -60 1-58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
/ 0 0 1 4 27 93 162 121 [123 77 53 25 8 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUHBER OF ECHOES = 107 
B= 1 dB TO B = 2 dB HUHBER OF ECHOES = 78 
B= 2 dB TO B = 3 dB HUHBER OF ECHOES = 61

TOTAL NUHBER OF RECORDED ECHOES = 1412

HUHBER OF ECHOES USED FOR STATISTICS = 696

AVERAGE BACKSCATTERIHG CROSS SECTIOH = .1599E-05 IH dB = -57.96

BACKSCATTERIHG CROSS SECTION STD DEV = .1743E-05

AVERAGE TARGET STRENGTH IN dB = -59.65

TARGET STRENGTH STD DEV IN dB = 3.67

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 246

HUHBER OF FISH USED = 696
FULL ANGLE OF CONE = 6.00
E ^ A f E D  VOLUME IH CUBIC HETERS = .100E+05
D E M Y  IN FISH PER CUBIC HETER = .693E-01
EQUIVALENT STRATUH LENGTH (S/100) = .6000

SUHHARY OF DATA FROH DEPTH 13.0 TO 25.0 
HO TARGETS FOUND

SUHHARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60
^ p T O  3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00

SUM

-74 0 0 0 0 0 0 0 0 0 0 0

-72 0 0 0 0 0 0 0 0 0 0 0

-70 2 2 109 1 1 0 0 0 0 0 0 133
- 6 8 46 229 3 4 0 0 0 0 0 0 282
- 6 6 42 188 24 29 2 0 0 0 0 0 285
-64 41 134 51 94 13 0 0 0 0 0 333
-62 19 127 6 8 1 2 1 50 0 0 0 0 0 385
-60 1 1 54 62 106 27 0 0 0 0 0 260
-58 2 1 35 62 95 36 0 0 0 0 0 249
-56 7 27 44 58 2 2 0 0 0 0 0 158
-54 0 1 2 55 42 1 1 0 0 0 0 0 1 2 0

-52 1 5 138 23 2 0 0 0 0 0 169
-50 0 1 194 8 0 0 0 0 0 0 203
-48 0 0 159 2 0 0 0 0 0 o' 161
-46 0 0 158 0 0 0 0 0 0 0 158
-44 0 0 1 0 2 0 0 0 0 0 0 0 1 0 2



-42 0 0 30 0 0 0 0 0 0 0 30
-40 0 0 2 0 0 0 0 0 0 0 2

-38 0 0 1 0 0 0 0 0 0 0 1

-36 0 0 0 0 0 0 0 0 0 0 0

-34 0 0 0 0 0 0 0 0 0 0 0

-32 0 0 0 0 0 0 0 0 0 0 0

-30 0 0 0 0 0 0 0 0 0 0 0

-28 0 0 0 0 0 0 0 0 0 0 0

-26 0 0 0 0 0 0 0 0 0 0 0

-24 0 0 0 0 0 0 0 0 0 0 0

- 2 2 0 0 0 0 0 0 0 0 0 0 0

- 2 0 0 0 0 0 0 0 0 0 0 0 0

-18 0 0 0 0 0 0 0 0 0 0 0

-16 0 0 0 0 0 0 0 0 0 0 0

SUH 2 1 0 921 1154 583 163 0 0 0 0 0 3031

HISTOGRAH OP BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB 
B= 1 dB TO B = 2 dB 
B ^ f  dB TO B = 3 dB

TOTAL NUMBER OF RECORDED ECHOES =

NUHBER OF ECHOES = 445 
NUMBER OF ECHOES = 386 
NUHBER OF ECHOES = 302

HUHBER OP ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 1133

NUMBER OF FISH USED = 3031
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .163E+05

K
IN FISH PER CUBIC HETER = .186E+00
I

6783

3031

.5888E-05 IN dB = -52.30 

.1104E-04

[jENT STRATUH LENGTH (%/100) = .4400

Reading file E:\esp_nra\che9a.dat 
Analyzing Run / 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUHBER OF PINGS =

*

-58.60

7.53

2533

DATA FOR FREQUENCY 420.

SUHHARY OF DATA FROH DEPTH 1.0 TO 5.0



TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 2  97 23 5 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TARGET STRENGTH DISTRIBUTION FOR STRATOH 1

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 14
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 31
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 65

TOTAL NOHBER OF RECORDED ECHOES = 2483

NUMBER OP ECHOES OSED FOR STATISTICS = 128

AVERAGE BACKSCATTERING CROSS SECTION = .2996E-05 IN

BACKSCATTERIHG CROSS SECTION STD DEV = .1041E-05

AVERAGE TARGET STRENGTH IN dB =

T j ^  STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 110

NUHBER OF FISH USED - 128
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLOHE IN COBIC METERS = .929E+03
DENSITY IN PISH PER COBIC HETER = .138E+00 
EQUIVALENT STRATUM LENGTH (t/100) = 1.0000

= -55.23

-55.43

1.21

SUMMARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
^ ^ 0  0 0 0 0 0 0 0 2 21 45 44 50 26 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NOHBER OF ECBOES = 27
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 14

B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 1 1

TOTAL NUMBER OF RECORDED ECHOES = 425

NUHBER OF ECBOES OSED FOR STATISTICS = 193

AVERAGE BACKSCATTERING CROSS SECTION = .8066E-05 IN dB = -50.93

BACKSCATTERING CROSS SECTION STD DEV = .4925E-05

AVERAGE TARGET STRENGTH IN dB = -51.70



TARGET STREHGTH STD DEV HI dB = 2.60

I ECHOES WITH BEAM PATTERH FACTORS > 0 dB= 52

NUHBER OF FISH OSED = 
FULL AHGLE OF CONE =

193
6.00

ESTIHATED VOLUHE IN CUBIC HETERS = .494E+04 
DENSITY IN FISH PER CUBIC HETER = .390E-01 
EQUIVALENT STRATUH LENGTH (1/100) = 1.0000

SUHHARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

J 0 0 0 0 0 0 0 0 0 0 2  19 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 4 
B= 1 dB TO B = 2 dB NUHBER OP ECHOES = 6  

B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 4

TOTAL NUHBER OF RECORDED ECHOES = 61

NUHBER OF ECHOES USED FOR STATISTICS = 28

AVERAGE BACKSCATTERING CROSS SECTION = .6846E-05 IH dB = -51.65

BACKSCATTERING OIOSS SECTION STD DEV = . 1615E-05

AVERAGE TARGET STRENGTH IN dB = -51.75

TARGET STRENGTH STD DEV IN dB = .96

M Fes WITH BEAH PATTERN FACTORS > 0 dB= 14

NUHBER OF FISH USED = 
FULL ANGLE OF CONE = 6.00

125E+05
224E-02

28

ESTIMATED VOLUME IN CUBIC METERS = 
DENSITY IN FISH PER CUBIC HETER = 
EQUIVALENT STRATUH LENGTH (1/100) = 1.0000

SUMMARY OF DATA FROM DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 4

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
1 0 0 0 0 0 0 0 0 0 0 20 161 183 185 175 110 61 61 51 65 41 70 39 2 0 0 0 0 0 0



t

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B* 0 dB TO B = ldB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECHOES = 168
HUHBER OF ECHOES = 136
HUHBER OF ECHOES = 104

TOTAL HUHBER OF RECORDED ECHOES = 1941

HUHBER OF ECHOES USED FOR STATISTICS = 1224

AVERAGE BACKSCATTERING CROSS SECTION = .1233E-03 IH dB = -39.09

BACKSCATTERING CROSS SECTIOH STD DEV = .2279E-03

AVERAGE TARGET STREHGTH IH dB = -44.55

TARGET STREHGTH STD DEV IH dB = 6.50

f ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 408

NH9 K  OF FISH USED = 1224
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IH CUBIC HETERS = .776E+05
DENSITY IN FISH PER CUBIC HETER = .158E-01
EQUIVALENT STRATUH LENGTH (tylOO) = .8462

SUHHARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

FROM 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00

TS SUH

0 0 0 0 0 0 0 0 0 0 0

w 0 0 0 0 0 0 0 0 0 0 0

-70 0 0 0 0 0 0 0 0 0 0 0

- 6 8 0 0 0 0 0 0 0 0 0 0 0

- 6 6 0 0 0 0 0 0 0 0 0 0 0

-64 0 0 0 0 0 0 0 0 0 0 0

-62 0 0 0 0 0 0 0 0 0 0 0

-60 0 0 0 0 0 0 0 0 0 0 0

-58 1 1 2 0 0 0 0 0 0 0 4
-56 95 2 19 2 0 0 0 0 0 0 118

-54 6 17 43 4 0 2 6 8 4 0 90
-52 2 3 42 2 1 0 6 79 58 18 0 229
-50 1 0 49 8 0 8 67 78 30 0 241

-48 0 0 26 0 0 5 71 79 30 0 2 1 1

-46 0 0 5 0 0 4 62 72 37 0 180
-44 0 0 0 0 0 5 31 44 30 0 1 1 0

-42 0 0 0 0 0 7 15 2 1 18 0 61
-40 0 0 0 0 0 1 0 1 2 6 33 0 61
-38 0 0 0 0 0 7 1 2 2 30 0 51



-36 0 0 0 0 0 1 0 2 0 0 35 0 65

-34 0 0 0 0 0 8 2 1 0 1 2 0 41

-32 0 0 0 0 0 16 52 0 2 0 70

-30 0 0 0 0 0 5 34 0 0 0 39
>28 0 0 0 0 0 0 2 0 0 0 2

-26 0 0 0 0 0 0 0 0 0 0 0

-24 0 0 0 0 0 0 0 0 0 0 0

- 2 2 0 0 0 0 0 0 0 0 0 0 0

- 2 0 0 0 0 0 0 0 0 0 0 0 0

-18 0 0 0 0 0 0 0 0 0 0 0

-16 0 0 0 0 0 0 0 0 0 0 0

SUH 105 23 186 35 0 93 484 368 279 0 1573

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUHBER OF ECHOES = 213 
B= 1 dB TO B = 2 dB HUHBER OF ECBOES = 187 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 184

NUHBER OF REOORDED ECHOES =

OF ECHOES DSED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERIHG CROSS SECTIOH STD DEV =

AVERAGE TARGET STREHGTH IH dB =

TARGET STREHGTH STD DEV IH dB =

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

HUHBER OF FISH DSED = 1573
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLCHE IH COBIC HETERS = .905E+05
DEHSITY IN FISH PER COBIC HETER = .174E-01 
EQUIVALENT STRATOH LENGTH (t/100) = .9200

Rotffeg file E:\esp_nra\che9s.dat Vj
iByzing Run f 2 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUHBER OF PINGS = 4294

DATA FOR FREQOENCY 420.

4910

1573

.9733E-04 IN dB = -40.12 

.2069E-03

-46.44

6.86

584

SUHHARY OF DATA FROH DEPTH 1.0 TO 5.0 
NO TARGETS FOUND



SUMMARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 7  40 48 45 53 33 18 3 0 0 0 0 0  0 0 0 0 0 0 0 0 0

t

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 31 
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 29 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 14

TOTAL NUHBER OF RECORDED ECHOES = 872

NUHBER OF ECHOES USED FOR STATISTICS = 247

AVERAGE BACKSCATTERING CROSS SECTION = .8861E-05 IN dB = -50.52

BACKSCATTERIHG CROSS SECTION STD DEV = .7018E-05

A ^ G E  TARGET STRENGTH IN dB = -51.72

TARGET STRENGTH STD DEV IN dB = 3.23

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 74

NUHBER OF FISH USED = 247
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE IH CUBIC HETERS = .824Et04
DENSITY IN FISH PER CUBIC HETER = .300E-01 
EQUIVALENT STRATUH LENGTH (t/100) = 1.0000

SUHHARY OF DATA FROH DEPTH 9.0 TO 13.0 

t)0)' STRENGTH DISTRIBUTION FOR STRATUH 3

TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 

J 0 0 0 0 0 0 0 0 0 0 1  14 2 6 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

t

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 4
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 4

B= 2 dB TO B = 3 dB NUHBER OF ECBOES = 4

TOTAL NUHBER OF RECORDED ECHOES = 29

NUHBER OF ECBOES USED FOR STATISTICS = 24

AVERAGE BACKSCATTERING CROSS SECTION = .9201E-05 IN dB = -50.36



BACKSCATTERING CROSS SECTION STD DEV = .5257E-05

AVERAGE TARGET STRENGTH IN dB = -50.91

TARGET STRENGTH STD DEV IN dB = 2.12

i ECHOES WITH BEAH PATTERN FACTORS > 0 d&= 12

NUMBER OF FISH USED = 24
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IN CUBIC HETERS = .209E+05
DENSITY IN FISH PER CUBIC HETER = .U5E-02
EQUIVALENT STRATUH LENGTH (tylOO) = 1.0000

SUHHARY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 4
T ^ ^ 4  -72 -70 - 6 8  - 6 6  -64 >62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
^  0 0 0 0 0 0 0 0 0 0 25 211 257 346 416 377 310 221 133 104' 62 48 36 17 18 8 2 0 0 0

%

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 354
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 275
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 199

TOTAL NUHBER OF RECORDED ECHOES = 4173

NUHBER OF ECHOES USED FOR STATISTICS = 2591

AVERAGE BACKSCATTERING CROSS SECTION = .1241E-03 IN dB = -39.06

BACKSCATTERING CROSS SECTION STD DEV = .3695E-03

Aj^pE TARGET STRENGTH IN dB = -44.04

TARGET STRENGTH STD DEV IN dB = 5.61

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 828

NUHBER OF FISH USED = 2591
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .129E+06 
DENSITY IN FISH PER CUBIC HETER = .200E-01 
EQUIVALENT STRATUH LENGTH (1/100) = .8462

SUHHARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS



FROM 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00 

TS SUM

-74 0 0 0 0 0 0 0 0 0 0 0

-72 0 0 0 0 0 0 0 0 0 0 0

-70 0 0 0 0 0 0 0 0 0 0 0

- 6 8 0 0 0 0 0 0 0 0 0 0 0

- 6 6 0 0 0 0 0 0 0 0 0 0 0

-64 0 0 0 0 0 0 0 0 0 0 0

-62 0 0 0 0 0 0 0 0 0 0 0

-60 0 0 0 0 0 0 0 0 0 0 0

-58 0 0 3 4 0 0 0 0 0 0 7
-56 0 1 38 1 0 0 0 0 0 0 40
-54 0 0 46 3 0 4 4 14 3 0 74
-52 0 0 45 14 0 33 57 81 40 0 270
-50 0 0 53 2 0 34 77 1 2 1 25 0 312
-48 0 0 33 6 0 48 71 186 41 0 385
-46 0 0 18 1 0 64 89 195 6 8 0 435
-44 0 0 3 0 0 6 6 1 1 0 141 60 0 380
-42 0 0 0 0 0 76 117 80 37 0 310

0 0 0 0 0 85 97 26 13 0 2 2 1

0 0 0 0 0 6 6 6 6 0 1 0 133
-36 0 0 0 0 0 43 61 0 0 0 104
-34 0 0 0 0 0 34 28 0 0 0 62
-32 0 0 0 0 0 36 1 1 1 0 0 48
-30 0 0 0 0 0 2 0 15 1 0 0 36
-28 0 0 0 0 0 5 1 2 0 0 0 17
-26 0 0 0 0 0 0 U 7 0 0 18
-24 0 0 0 0 0 0 7 1 0 0 8

- 2 2 0 0 0 0 0 0 2 0 0 0 2

- 2 0 0 0 0 0 0 0 0 0 0 0 0

-18 0 0 0 0 0 0 0 0 0 0 0

-16 0 0 0 0 0 0 0 0 0 0 0

SUH 0 1 239 31 0 614 835 854 288 0 2862

HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

m dB TO B = 1 dB 
dB TO B = 2 dB 

B= 2 dB TO B = 3 dB

NUHBER OF ECHOES = 389 
HUHBER OF ECBOES = 308 
NUHBER OF ECHOES = 217

TOTAL HUHBER OF RECORDED ECHOES =

NUHBER OF ECHOES DSED FOR STATISTICS = 

AVERAGE BACKSCATTERIHG CROSS SECTIOH = 

BACKSCATTERIBG CROSS SECTION STD DEV = 

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB = 

f ECBOES WITH BEAH PATTERN FACTORS > 0 dB=

5074

2862

.1132E-03 IH dB = -39.46 

.3531E-03

-44.76

5.87

914

NUHBER OF FISH USED = 2862



FOIL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .151E+06
DENSITY IN FISH PER CUBIC METER = .190E-01 
EQUIVALENT STRATUH LENGTH (i/100) = .9200

Reading file E:\esp_nra\che9s.dat -V'
Analyzing Run i 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL NUHBER OF PINGS = 6342

DATA FOR FREQUENCY 420.

SUHHARY OF DATA FROM DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1 
T A l  -72 -70 - 6 8  - 6 6  -64 -62 -60 -55 -56 -54 -52 -50 -41 
1 ^ 0  0 0 0 0 0 0 0 2 18 23 26 28 2̂

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 2 2

B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 13
B= 2 dB TO B = 3 dB NUMBER OF ECBOES = 1 0

TOTAL NUHBER OF RECORDED ECHOES = 621

NUMBER OF ECHOES USED FOR STATISTICS = 195

AVERAGE BACKSCATTERING CROSS SECTION = .5181E-04

BACKSCATTERING CROSS SECTION STD DEV = .1064E-03

A V ^ p  TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB *

f ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 45

NUHBER OF FISH USED = 195
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUME IN CUBIC HETERS = .229E+04
DENSITY IN FISH PER CUBIC HETER = .853E-01 
EQUIVALENT STRATUM LENGTH (t/100) = 1.0000

-46 -44 -42 -40 -38 -36,-34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
8 21 14 11 7 4 7  1 1 0 0 0 0 0 0 0

IN dB = -42.86

-47.73

6.13

SUHHARY OF DATA FROH DEPTH 5.0 TO 9.0



TARGET STREHGTH DISTRIBUTION FOR STRATUH 2
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
\ o 0 0 0 0 0 0 0 25 89 118 131 158 116 81 76 45 46 31 32 9 3 3 0 0 0 0 0 0 0

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 132
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 1 2 0

B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 60

TOTAL NUHBER OF RECORDED ECHOES = 1858

NUHBER OP ECHOES USED FOR STATISTICS = 963

AVERAGE BACKSCATTERING CROSS SECTION = .4002E-04 IN

BACKSCATTERING CROSS SECTION STD DEV = .8915E-04

AVERAGE TARGET STRENGTH IN dB =

STRENGTH STD DEV IN dB =

\ ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 312

NUHBER OF FISH USED = 963
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IN CUBIC HETERS = .122E+05
DENSITY IN FISH PER CUBIC METER = .792E-01
EQUIVALENT STRATUH LENGTH (1/100) = 1.0000

= -43.98

*•48.50

5.75

SUMMARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3
TS “74 -72 -70 - 6 8  “ 6 6  “64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

0 0 0 0 0 0 0 0 0 14 148 216 238 279 181 132 101 52 42 34 26 23 17 8 2 0 0 0 0

I

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 246 
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 184 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 118

TOTAL NUHBER OP RECORDED ECHOES = 2086

NUHBER OF ECHOES USED FOR STATISTICS = 1513

AVERAGE BACKSCATTERING CROSS SECTION = .1091E-03 IN dB = -39.62

BACKSCATTERING CROSS SECTION STD DEV = .3131E-03

AVERAGE TARGET STRENGTH IN dB = -44.90



I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 548

HUMBER OF FISH USED = 1513
FULL AHGLE OF CONE = 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .308E+05 
DENSITY IN FISH PER CUBIC HETER = .491E-01 
EQUIVALENT STRATUH LENGTH (i/100) = 1.0000

TARGET STREHGTH STD DEV IN dB = 5.60

SUHHARY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STREHGTH DISTRIBUTION FOR STRATUH 4
TS *74 -72 -70 - 6 8  * 6 6  -64 -62 -60 -58 -56 -54 -52 -50 *48 -46 -44 -42 -40 -38 *36 *34 -32 *30 -28 -26 -24 -22 -20 -18 -16
I 0 0 0 0 0 0 0 0 0 0 14 105 99 8 8 87 49 20 11 9 16 15 12 8 9 12 7 0 0 0 0

t

HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB T0B = 1 dB 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

HUHBER OF ECHOES = 
HUHBER OF ECHOES = 
NUHBER OF ECHOES =

72
66
39

TOTAL HUHBER OF RECORDED ECHOES = 1479

HUHBER OF ECHOES USED FOR STATISTICS = 561

AVERAGE BACKSCATTERIHG CROSS SECTION = .1899E-03 IN

BACKSCATTERIHG CROSS SECTION STD DEV = .5883E-03

AVERAGE TARGET STRENGTH IN dB =

TARGET STREHGTH STD DEV IH dB =

; 0 b  WITH BEAH PATTERH FACTORS > 0 dB= 177

HUHBER OF FISH USED = 561
FULL AHGLE OF COHE = 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .191E+06 
DENSITY IH FISH PER CUBIC HETER = .294E-02 
EQUIVALENT STRATUH LENGTH (i/100) = .8462

= -37.21

-45.66

6.92

SUHHARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH IHTERVALS

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 
TO 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00



TS SUH

-74 0 0 0 0 0 0 0 0 0 0 0

-72 0 0 0 0 0 0 0 0 0 0 0

-70 0 0 0 0 0 0 0 0 0 0 0

- 6 8 0 0 0 0 0 0 0 0 0 0 0

- 6 6 0 0 0 0 0 0 0 0 0 0 0

-64 0 0 0 0 0 0 0 0 0 0 0

-62 0 0 0 0 0 0 0 0 0 0 0

-60 0 0 0 0 0 0 0 0 0 0 0

-58 0 2 18 7 0 0 0 0 0 0 27
-56 5 27 45 30 0 0 0 0 0 0 107
-54 6 51 46 45 7 4 3 4 3 0 169
-52 6 56 48 124 71 26 25 19 35 0 410
-50 9 48 79 140 126 25 28 14 32 0 501
-48 1 1 40 60 124 143 2 2 26 8 32 0 466
-46 7 1 0 37 128 186 19 32 1 1 25 0 455
-44 15 1 0 32 109 1 1 2 1 0 19 6 14 0 327
-42 1 1 4 23 8 6 67 1 14 1 4 0 2 1 1

-40 1 1 0 29 84 34 0 6 4 1 0 169
-38 6 2 18 51 13 0 2 4 3 0 99
-36 4 1 2 0 41 1 2 1 0 14 1 0 94

• 6 1 2 35 6 1 0 14 0 0 65
1 0 0 26 3 4 0 8 0 0 42

-30 1 0 0 17 9 7 0 1 0 0 35
-28 0 0 0 1 16 9 0 0 0 0 26
-26 0 0 0 0 8 1 2 0 0 0 0 2 0

-24 0 0 0 0 2 7 0 0 0 0 9
- 2 2 0 0 0 0 0 0 0 0 0 0 0

- 2 0 0 0 0 0 0 0 0 0 0 0 0

-18 0 0 0 0 0 0 0 0 0 0 0

-16 0 0 0 0 0 0 0 0 0 0 0

SUH 99 252 457 1048 815 148 155 108 150 0 3232

HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1<& 
B= 1 dB TO B = 2 dB 
B= 2 dB TO B = 3 dB

NUMBER OF ECHOES = 472 
HUMBER OF ECHOES = 383 
HUHBER OF ECHOES = 227

To4®luHBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB -

f ECHOES WITH BEAH PATTERN FACTORS > 0 dB-

NUHBER OF FISH USED = 3232
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IH CUBIC HETERS = .222E+06
DENSITY IN FISH PER CUBIC HETER = .I45E-01

6044

3232

.9908E-04 IN dB = -40.04 

.3340E-03

-46.27

6.14

1082



************** t$ Version 2.00 ************** 

Dual Bean Data Reduction Prograa 
For ESP 281 VI.Ox & V2.0x data files 

************************************************

(c) Copyright BioSonics, Inc. 1 April, 1991
for BioSonics Scientific Hydroacoustic Applications
Serial Nunber 5205-V2.00-91-000

Reading file E:\esp_nra\che9s.dat 
Analyzing Run f 1
FILE HUHBER 1 = 
FILE HUHBER 2 =

E:\esp_nra\cbe9s.dat 
E:\esp_nra\chells.dat

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUHBER OF PIHGS = 6342

h j ^ O R  FREQUENCY 420.

SUHHARY OP DATA FROH DEPTH 1.0 TO 4.0

TARGET STREHGTH DISTRIBUTION FOR STRATUH 1
TS -74 -72 -70 - 6 6  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
# 0 0 0 0 0 0 0 0 0 6 6 6  10 12 7 18 12 11 7 4 6 1 1 0 0 0 0 0 0 0

t

HISTOGRAH OP BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OP ECHOES = 16
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 9
B = ^ d B TO B = 3 dB NUHBER OF ECHOES = 6

TOTAL NUHBER OF RECORDED ECHOES = 201

HUMBER OF ECBOES USED FOR STATISTICS = 107

AVERAGE BACKSCATTERIHG CROSS SECTIOH = .8296E-04 IN dB = -40.81

BACKSCATTERING CROSS SECTION STD DEV = .1313E-03

AVERAGE TARGET STREHGTH IN dB = -44.75

TARGET STRENGTH STD DEV IN dB = 6.09

i ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 31

NUHBER OP PISH USED = 107
PULL ANGLE OF CONE = 6.00
ESTIHATED VOLUME IN CUBIC HETERS = .117E+04



DENSITY IN FISH PER CUBIC HETER = .914E-01 
EQUIVALENT STRATUH LENGTH (1/100) = 1.0000

SUHHARY OF DATA FROH DEPTH 6.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 
/ 0 0 0 0 0 0 0 0 25 75 84 95 127 8 8 72 72 43 46 28 31 9 3 3 0 0 0 0 0 0 0

t

HISTOGRAH OP BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 106 
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 97 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 50

Tlj^NUHBER OF RECORDED ECHOES - 1349

NUHBER OF ECHOES CSED FOR STATISTICS = 801

AVERAGE RACKSCATTERING CROSS SECTION = .4519E-04 IN dB = -43.45

BACKSCATTERING CROSS SECTION STD DEV = .9618E-04

AVERAGE TARGET STRENGTH IN dB = -48.04

TARGET STRENGTH STD DEV IB dB = 5.97

/ ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 253

NUHBER OF FISH USED = 801
FULL ANGLE OF CONE * 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .110E+05 
DENSITY DI PISH PER CUBIC HETER = .725E-01 
EQUIVALENT STRATUH LENGTH (1/100) = 1.0000

SUMMARY OF DATA FROH DEPTH 1.0 TO 9.0

DEPTH INTERVALS

FROH 1 . 0 0 1.80 2.60 3.40 4.20 5.00 5.80 6.60 7.40 8 . 2 0

TO
TS

1.80 2.60 3.40 4.20 5.00 5.80 6.60 7.40 8 . 2 0 9.00
SUM

— -— ----- ----- -------------— -------

-74 0 0 0 0 0 0 0 0 0 0 0

-72 0 0 0 0 0 0 0 0 0 0 0

-70 0 0 0 0 0 0 0 0 0 0 0

- 6 8 0 0 0 0 0 0 0 0 0 0 0

- 6 6 0 0 0 0 0 0 0 0 0 0 0

-64 0 0 0 0 0 0 0 0 0 0 0



-62 0 0 0 0 0 0 0 0 0 0 0

-60 0 0 0 0 0 0 0 0 0 0 0

-58 0 0 0 1 1 0 2 6 1 0 7 27
-56 1 2 2 2 1 1 14 9 7 29 30 107
-54 3 1 2 1 16 34 1 2 9 25 38 141
-52 1 1 4 2 18 36 15 6 27 47 157

i <ji o 3 3 3 2 17 29 29 36 14 50 186
-48 4 2 5 2 11 27 25 25 1 0 29 140
-46 2 2 3 0 1 9 1 2 19 6 35 89
-44 3 5 7 3 3 4 7 18 7 40 97
-42 4 3 4 2 1 1 6 13 4 2 1 59
-40 0 5 6 0 0 0 3 24 2 17 57
-38 2 2 2 1 0 1 6 1 2 0 1 2 38
-36 0 1 3 0 0 1 0 2 0 0 1 1 36
-34 1 0 5 0 1 0 1 1 0 7 16
-32 0 0 1 0 0 0 0 0 0 3 4
-30 0 0 1 0 0 0 0 0 0 3 4
-28 0 0 0 0 0 0 0 0 0 0 0

-26 0 0 0 0 0 0 0 0 0 0 0

-24 0 0 0 0 0 0 0 0 0 0 0

- 2 2 0 0 0 0 0 0 0 0 0 0 0

- 2 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

SUH 24 27 48 16 80 156 127 196 134 350 1158

HISTOGRAH OF BEAH PATTERS FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 154 
B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 133 
B= 2 dB TO B = 3 dB HUHBER OF ECHOES = 70

6044

1158

.4200E-04 IH dB = -43.77 

.9233E-04

-48.37 

5.82

357

EQUIVALENT STRATUH LEHGTH (%/100) = 1.0000

Reading file E:\esp_nra\chells.dat 
Analyzing Run I 1 

DATA GROUP REPORT FOR TRANSDUCER 1 
TOTAL HUHBER OF PIHGS = 3697

TOTAL NUHBER OF RECORDED ECHOES =

HUHBER OF ECHOES DSED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CROSS SECTIOH =

BACKSCATTERIHG CROSS SECTIOH STD DEV =

TARGET STRENGTH IN dB =

TARGET STREHGTH STD DEV IH dB =

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

HUHBER OF FISH USED = 1158
FULL ANGLE OF COHE = 6.00
ESTIHATED VOLOHE IN CUBIC HETERS = .133E+05
DENSITY IH FISH PER CUBIC HETER = .869E-01



DATA FOR FREQUENCY 420.

SOHHARY OF DATA FROH DEPTH 1.0 TO 4.0 

TARGET STRENGTH DISTRIBUTION FOR STRATUH 1
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

# 0 0 0 0 0 0 0 0 8 6 9  18 16 14 12 9 3 0 4 0 0 0 0 0 0 0 0 0 0 0

t

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUHBER OF ECHOES = 16 
B= 1 dB TO B = 2 dB HUHBER OF ECHOES = 14 
B= 2 dB TO B = 3 dB NUHBER OF ECHOES = 5

135

99

*2044E-04 IN dB = -46.90 

.3060E-04

-49.64 

4.71

35

EQUIVALENT STRATUH LENGTH (S/100) = 1.0000 

+

SUHHARY OF DATA FROH DEPTH 6.0 TO 9.0 

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS -74 -72 -70 - 6 8  - 6 6  -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

I 0 0 0 0 0 0 0 0 8 23 26 31 38 32 25 12 9 6 1 0 1 0 0 0 0 0 0 0 0 0

t

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUHBER OF ECHOES = 34 
B= 1 dB TO B = 2 dB HUHBER OF ECHOES = 22 
B= 2 dB TO B = 3 dB HUHBER OF ECHOES = 17

T^^NUHBER OF RECORDED ECHOES =

HUHBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CROSS SECTION =

BACKSCATTERING CROSS SECTION STD DEV -

AVERAGE TARGET STRENGTH IH dB =

TARGET STREHGTH STD DEV IN dB =

t ECHOES WITH BEAH PATTERN FACTORS > 0 <©=

NUHBER OF FISH USED = 99
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IH CUBIC HETERS = .681E+03
DENSITY IN FISH PER CUBIC HETER = .145E+00



TOTAL HUHBER OF RECORDED ECHOES = 373

HUMBER OF ECHOES USED FOR STATISTICS = 212

AVERAGE BACKSCATTERING CROSS SECTION = .1877E-04 IN dB = -47.27

BACKSCATTERIHG CROSS SECTIOH STD DEV = .3144E-04

AVERAGE TARGET STREHGTH IH dB = -49.89

TARGET STREHGTH STD DEV IH dB = 4.53

/ ECHOES WITH BEAM PATTERH FACTORS > 0 dB= 73

NUHBER OF FISH USED = 212
FULL AHGLE OF CONE = 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .524E+04
DENSITY IH FISH PER CUBIC HETER = .405E-01 
EQUIVALENT STRATUM LENGTH (%/100) = .8541

*

SUMMARY OP DATA FROH DEPTH 1.0 TO 9.0

DEPTH INTERVALS

FROH 1.00 1.80 2.60 3.40 4.20 5.00 5.80 6.60 7.40 8 . 2 0

TO 1.80
TS

2.60 3.40 4.20 5.00 5.80 6.60 7.40 8 . 2 0 9.00
SUJ

-74 0 0 0 0 0 0 0 0 0 0 0

-72 0 0 0 0 0 0 0 0 0 0 0

-70 0 0 0 0 0 0 0 0 0 0 0

- 6 8 0 0 0 0 0 0 0 0 0 0 0

- 6 6 0 0 0 0 0 0 0 0 0 0 0

-64 0 0 0 0 0 0 0 0 0 0 0

-62 0 0 0 0 0 0 0 0 0 0 0

-60 0 0 0 0 0 0 0 0 0 0 0• 0 0 5 3 5 4 0 3 3 2 25
0 0 5 1 9 1 1 4 3 9 7 49

-54 0 0 7 2 23 15 6 5 6 9 73
-52 0 3 15 0 16 29 5 7 6 13 94
-50 0 2 13 2 18 19 9 8 1 2 9 92
-48 0 0 14 1 1 1 13 9 6 7 1 1 72
-46 0 1 1 1 1 3 15 1 6 1 0 8 56
-44 0 2 7 0 0 7 2 0 5 5 28
-42 0 0 3 1 1 3 2 0 4 3 17
-40 0 0 0 0 0 2 3 0 1 2 8

-38 0 1 3 0 0 0 0 0 0 1 5
-36 0 0 0 0 0 0 0 0 0 0 0

-34 0 0 0 0 0 0 0 0 0 1 1

-32 0 0 0 0 0 0 0 0 0 0 0

-30 0 0 0 0 0 0 0 0 0 0 0

-28 0 0 0 0 0 0 0 0 0 0 0

-26 0 0 0 0 0 0 0 0 0 0 0

-24 0 0 0 0 0 0 0 0 0 0 0

- 2 2 0 0 0 0 0 0 0 0 0 0 0



- 2 0 0 0 0 0 0  0 0 0 0 0  0

-18 0 0 0 0 0  0 0 0 0 0  0

-16 0 0 0 0 0  0 0 0 0 0  0

SUH 0 9 83 11 8 6  118 41 38 63 71 520

HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

B= 0 dB TO B = 1 dB HUHBER OF ECHOES = 77
B= 1 dB TO B = 2 dB NUHBER OF ECHOES = 64
B= 2 dB TO B = 3 dB HUMBER OF ECHOES = 32

TOTAL NUMBER OF RECORDED ECHOES =

HUHBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

BACKSCATTERIHG CROSS SECTION STD DEV =

AVERAGE TARGET STREHGTH IH dB =

5 S P  STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

HUHBER OF FISH USED = 520
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUME IH CUBIC HETERS = .657E+04
DENSITY IN FISH PER CUBIC HETER = .792E-01
EQUIVALENT STRATUH LENGTH (%/100) = .9351

1344

520

.1636E-04 IH dB = -47.86 

.2592E-04

-50.29

4.30

173

)
i


