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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unpublished scientific papers for the studies reported in chapter 7 as well as other
punlished and unpublished material generated during the course of the study.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 1contains 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 (9)
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 P15 (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 COS3rec): 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 COS3side 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 experiments

LC

LogLC

Side

All asp. turn AV TS
vents

dorsTE

vecTS

AV TS Cos REC.

b

Av TS Cos*3 REC.
b

cos side rec.

cos‘3 side rec.

vec AVTS cos rec.
b

V/D cos reconst
vec AvVTS Cos™*3 Rec
b

V/D co8*3 reconst
Weight (g)

1
250
2.4
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-35.8
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-37.6
-38.4
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-40.9

7.4

-35.4
-32.6
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-43.5

6.8

-36.7

270

Trout number
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-39
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-34.5
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4.3
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5.1
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1.88

-48.9
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3.4
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4.8

-50.6
-49.7

8

108
2.03
-44.8
-46.1
-42.9
-47.5
-45.6
-49.7
4.8
-49.8
5.9
-44.9
-43.9
-50.9

-45.9
-50.9
6.4
-44.5
195

12
105
2.02

-41.9
-45.3
-42.1

-49.3

5.8

-49.3

-43.5
-41.3
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13
110
2.04
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41
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4.6
-52
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47.3

-45.1

20
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2.08

-48.7
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-44.6

-44.6
52.7

4.1
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5.6
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-50.8

7.4

-43.7
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4.8
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6.5
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43.1
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-52
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-43.9
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-46.9

-44

-47.4

-53
4.4
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-47.3
-44.4
-46.6
-55.7

5.6

-55.7

6.6
50.1

-49.1
-52.3

5.8

-46.5
-52.2

7.2
-45
7.5
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-47
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4.4
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-49.2

-48
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5.9
-46
8.3
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Lengths, weights and differentaspect TS of carps from Aldehurst p and experiments.

r i i I

Carp number

1 2 3 . 5 6 7 8 9 19
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tpl5 461 -38.3 -40.7 -50~ -42 456 -42.2 -42.9

tnl5 -52 411 504 -52.9 -427 -41.8 -404 -47.2 t

385
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1170
-30.9
-33.7
-38.5
-35.3
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Tabled Length, weigh and diff srent asfsect targ et strength of roach (Aide mjurst, 1991 experiments)
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log L
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-43.0

-44.7
-50.4
6.1

P -44.3

-50.5
7.7
-42.8
-51.8
3.4
-48.7
-51.7
3.7
-48.0
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10 15
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Table3 {(Length, weigth and different asp)ect targ<3 strength of the eudd (Aid ehurst pond exp?>riments, 1991)
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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 100m3for 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.

(@) 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 100m3and 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 m2and 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

TS ub\

sum

.56
54
52
50
-48
-46
-44
42
-40
-38
-36
-34
-32
-30
-28
-26
-24
-22

ts ueA

sum

-56
54
52
-50
-48
-46
44
42
-40
-38
-36
-34
-32
-30

-26
-24
-22

side aspect length(mm)

All aspect length

ALLside
28.68 n
34.58
41.68 0
50.25 1
60.59 28
73.04 76
88.06 123
106.17 152
127.99 104
154.31 88
186.03 56
224.28 39
270.39 14
325.98 33
393.00 4
473.80 1
571.22
688.66
718
32.70
41.20 % comp.
51.90 4.98763996
65.38 10.1061509
82.37 12.8253599
103.76 15.7917697
130.72 14.5412244
164.68 12.4909117
207.47 9.7280791
261.37 7.18336484
329.27 5.32208812
414.81 3.34448161
522.58 2.03577141
658.35 1.1923804
829.39 0.39261306
1044.86 0.0581649
1316.31
1658.28

%
Side aspect tracking

AU hireCT Tf-CH

comp (n)

0.000
0.139
3.900
10.585
17.131
21.170
14.485
12.256
7.799
5.432
1.950
4.596
0.557
0.139
0.000

343
695
882
1086
1000
859
669
494
366
230
140
82
27

6877

%
Deconvolution
3.245
2.408
1.614
14.439
14.204
15.692
10.296
8.375
9.89
7.194
5.06
4,794
2.178
0.377
0

99.766
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Length group

63.00

73.00

83.00
103.00
113.00
123.00
133.00
143.00
153.00
163.00
173.00
183.00

283.00
295.00
303.00
313.00
323.00
333.00
343.00
353.00
363.00
373.00
383.00
393.00
403.00
413.00

meas. ured.fish(Mar. 1991)

0

0.6

0

0

6.1

17.1

341

23.8

105.2
carps only= 100%

al) fish
0.00
0.57
0.00
0.00
5.80
16.25
32.41
22.62
4.66
3.42
0.00
0.00

0.00
0.95
0.95
0.00
0.95
1.14
2.28
3.42
2.28
1.14
0.57
0.00
0.57
0.00
100
all fish



FILE

TolWec k'Z

1302
1304
1306
1308
1310
1312
1314
1316
1318
1321
1323
1325
1402
1404
1406
1408

1413
1416
1417
1419
1421
1423
1425
1427
1429

1102
1104
1106
1107
1109

1111
1113
1115
1202
1204
1206
1208
1210

N 2-

Time
hours

10.2
10.33
10.55

12.4
12.65
12.85
20.25
20.45
20.65
21.08
21.38

215

21.8
21.92
22.02
22.16

6.75
6.97
7.05
8.08
8.44
8.61

9.25
9.5

19.25
21
21.33
21.78
22

6.72
7.57
8.5
9.25
13.62
15.42
16.42
17.38

Site

10/11.8.1990

10.2
10.33
10.55

12.4
12.65
12.85
20.25
20.45
20.65
21.08
21.38

21.5

21.8
21.92
22.02
22.16

30.75
30.97
31.05
32.08
32.44
32.61
33
33.25
33.5

O 9 O TD® O oTCTL OV oTO O TR

T o099 9 0 o ®» To

27.7.1990

Fish

653
346
974
726
443
1504
249
661
219
68
165
55
36
40
11
54

246
256
407

54
244
121
175
526
334

141

oo whH

N R~ N

141
153
347
169
297

Volume

m‘3

2930
1590
2390
3000
2220
5070
2124
2440
1530
1410
1710
1080

707
1020

941
1160

1250
2170
2230
2080
2970
2620
2620
2970
2890

4360
4240
3130
1020
1680

4020
3820
4100
4360
3580
5300
5060
4140

Density
inds/100m*3

22.287
21.761
40.753
24.200
19.955
29.665
11.723
27.090
14.314
4.823
9.649
5.093
5.092
3.922
1.169
4.655

19.680
11.797
18.251
2.596
8.215
4.618
6.679
17.710
11.557

3.234
0.094
0.096

0.588
0.000

0.050
0.026
0.049
3.234
4.274
6.547
3.340
7.174

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

Aver.TS
dB

-35.7
-36.5
-33.8
-34.4
-38.3
-36.3

-37
-35.4
-37.7
-41.8
-37.7
-37.2
-39.5
-40.3
-40.3
'36.9

-37.3
*34.4
-35.67
-36.2
-36.4
-40.5
-38.9
-35.4
-36.7

-39.2
-47

-45.5

-46.6
-42.3
-38.9
-39.1
-38.6
-38.9
-39.3
-38.8



Deconvolution table of Aldehurst carp all-aspect acoustic records

All-aspect

TS(db)
-52
-50
-48
-46
-44
-42
-40
-38
-36
-34
-32
-30
=3
-26

Total

%freq.

4.988
10.106
12.825
15.792
14.541
12.491

9.728

7.183

5.322

3.344

2.036

1.192

0.393

0.058

length midpoint(mm)

-26

0.029
0.058
0.058
0.058
0.058
0.058
0.058
0.377
473.8

Sideaspect

target
-28 -30 -32
0.844
0.168 0.799 0.844
0.335 0.799 0.844
0.335 0.799 0.844
0.335 0.799 0.844
0.335 0.799 0.844
0.335 0.799
0.335
2.178 4.794 5.064
3931 325.98 270.4

streni9th

-34 -36
0.654 1.978
1.308 1.978
1.308 1.978
1.308 1.978
1.308 1.978
1.308
7.194 9.89
224.3 186.03

-38

0.931
1.861
1.861
1.861
1.861

8.375
154.3

-40

2.574
2.574
2.574
2.574

10.3
128

42

3.923
3.923
3.923
3.923

15.69
106.2

-44

3.551
3.551
3.551
3.551

-46 -48 -50 -52

0.538 1.204 3.245
4.813 0.538 1.204
4813 0.538
4.813

142 14439 1.614 2.408 3.245
88.06 73.043 60.587 50.25 41.68



Postprocessing printouts



Fidianaeaet ts - Version 2.00

Dual Beaa Data Reduction Progran
For ESP 281 V1.0x & V2.0x data files

(©) Copyright BioSonics, Inc. 1 April, 1991

for BioSonics Scientific Hydroacoustic Applications (ny k_l hi I\N\m(fC)
y ’

Serial Buber 5205-V2.00-91-000

Reading file D:/esp. nra/all202.da (b CDIKIC.

AnalyzingRunt 1
Reading file D:/esp_nra/all202.da

Fruerf $cjjofZP<M < to

~5>bTZ T gvLi>rf£ *<-£

Analyzing Run T

FILE HIMBER 1 = D espnra/all202.dat x iu i0

FILE HUHBER 2 = D esp nra\all204.dat

FILE HWMBER 3 = D esp nra\all206.dat

FILE HUHBER 4 = D esp nra\all208.dat

FILE HMBER 5 = D espjira\all210.dat ”f‘tf
FILE HMBER 6 = D esp nra\alllll.dat nt+iib c-n
FILE HMBER 7 = D espnra\all3oz.dat (0.8.9®  A0*4
FILE HUMBER 8 = D esp _nra\al1304.dat" At 20
FILE HIMBER 9 = D esp nra\al1306.dat" <0
FILE HUHBER 10 = D esp nra\all308.dat Zr
FILE HUMBER 11 = D esp nra\all310.dat k 3*
FILE HUMBER 12 = D esp nra\all3l2.dat n

FILE HUMBER 13 = D esp nra\all314.dat 20 'o»
FILE HUMBER 14 = D esp nra\all3l6.dat 2.0
FILE HUMBER 15 = D esp nra\all318.dat 2> M
FILE HUMBER 16 = D esp nra\all4ll.dat G

FILE HUHBER 17 = D esp nra\all416.dat a

FILE HUHBER 18 = D esp nra\all4l7.dat

FILE HUMBER 19 = D esp nra\all419.dat e ,o<r
FILE HUBER 20 = D esp nra\all421._dat C 74T
FILE HUHBER 21 = D esp nra\all423.dat

FILE HUHBER 22 = D espjira\all425.dat 9 oo
FILE HUMBER 23 = D esp nra\al1427.dat 3 *

FILE HUMBER 24 = D esp nra\all429.dat

FILE HMBER 25 = esp_nra\all102.dat was

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 5.0 6.60 7.30 8.00
TS - SOM



[eNeololololololololoNoleololololloleoleololloNolNololololololNolNoNo)
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OO OO0 O0ODO0ODO0ODO0OO0DO0ODO0ODOCOMULMANMAOOOOOOOCOOOO
OO0 O0O0DO0DO0ODO0ODO0OO0CO0O0DO0OO0COODVWLLANAAMAOOODODOO OO
O OO0 O0ODO0OO0ODO0DO0OO0DO0DO0OO0OO0OO1TOO0ODODONOODOOOODOOO
eNoNolNoNoNoNeoloNolololoNoleololoNoNoloNeloleololeNo ol eNe Nole)
[eNeoNoNoloNoloNoNoNeololoNeoloR NoNaolltBololoNoNeoNoNoleNole ol o]
[eNeoNoNoNoNololoNoNeololoNeloNeoNeoNoloNoNolojlooNoNoleNo e No o)

[eNoNeloNelolololoNololoNeolololoNololololoNoloNoNoleloloeNolNo]

TRRESIPIBEIPIFFIIITRRIYINFINFIS

4
39.10
3.87

-40.83

27
IN dB

17
24
12
13

141
J1232E-03
1244803

49

19

141
6.00
4365404

NUMBER OF ECHOES

HUHBER OF ECHOES
NUMBER OF ECHOES

1dB
2dB
3dB

0dB TOB *
1dB TOB
2d8 TOB

HISTOGRAM OF BEAN PATTERN FACTORS > 0 dB
TOTAL HUVBER 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=
FULL ANGLE OF CONE

NUMBER OF FISH USED

B=
B=
B=

1.0000

324E-01

ESTIMATED VOLWE IN CUBIC METERS
DENSITY IN PISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH (1/100)



3674

3
1

Analyzing Run /

DATA GROOP REPORT FOR TRANSDUCER 1

TOTAL NUMBER OF PIHGS

Analyzing Run /
Reading file D:/esp nra\all204.dat

Reading file D:/esp _nra/all202.dat

SCWiARY OF DATA FROM DEPTH 1.0 TO 8.0

DATA FOR FREQCEBCT  420.

DEPTH INTERVALS

1.00 1.70 2.40 3.10 3.80 4.50
TO 1.70 2.40 3.10 3.80 4.50 5.20

FROM

eNeoleooleololoNolojoololNeoNe ool lolololololeNoloNe]
OO0 0O00O0DO0ODO0O0OO0COOCOTdTdATILMMANOOOOO
OO0 O0O 000000 ODOCOTMMWOAdTAdO0 OO0 OO
OO OO0 O0DO0ODO0OO0ODO0OO0COOTNNOdTANOOOO OO
OO0 O0DO0DO0ODO0ODO0ODO0ODO0ODODODONMILTMNOODOOOOO
OO0 OO0 O0OO0DO0OO0OO0OD0OO0OOoODO0ODO0OO0ODOoOOITNMOTOOOO
OO0 O0OO0OO0DO0O0O0OO0OO0OO0OOHOOOHOMANTO OO

OO OO0 O0OO0CO0OO0CO0OO0OOTNNOAAOM d+H O OO

[ecNeololNololololeololololNoNalloliloHlicl sl e o No o o NoNoNe]

[eNoNoNo)

o o

o o

o o

o o

o o

(= Ne)

o o

o o

o o

1

SOM

HISTOGRAM OF BEAM PATTERS FACTORS > 0 dB



B= 0dB TOB= 1dB NUMBER OF ECHOES = 19
B= 1dB TOB= 2dB NUMBER OF ECHOES = 13
B 2d8 TOB= 3dB HUHBER OF ECHOES = 15
TOTAL HUMBER OF RECORDED ECHOES = 470
HUMBER OF ECHOES USED FOR STATISTICS = 153
AVERAGE BACKSCATTERING CROSS SECTION = 138303
BACKSCATTERING CROSS SECTICW STD DEV = .1790E-03

AVERAGE TARGET STREHGTH IH dB =
TARGET STRENGTH STD DEV IN dB =

| ECHOES WITH BEAM PATTERN FACTORS > O dB= 47

HUMBER OF FISH USED = 153
FULL ANGLE OF CONE - 6.00
ESTIMATED VOLUWE 1B CUBIC METERS = .358F+04
DENSITY IN FISH PER CUBIC METER = .428E-01
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000
Reading file D:\esp_nra\al1206.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 1.0T0O 8.0

DEPTH INTERVALS

IHdB = -38.59

-40.95

4.36

FRM  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 5.0 6.60 7.30 8.00

|

3
SRRk k=k=k=k===]
WArROOOOOOOOOOO OO
NNO OO0 O
P PO O000O 0O
KRroocoooocooooooocoo
PO OOO0OO0O0O0OO0O0O0O0O0 OO
PFNOOOOOOOOOOO OO
POOOOOOOOOOOO O

S

ONOOODODODOOODOOOO0OOo

[cNeoNoNoNeololoNololoNoelNolNoNoNo

g

BBooocoocoocooococoococoocoo



-44 2 3 0 8 9 5 5
-42 1 2 6 1 5 17 8 18
-40 1 4 3 U 1 18 1 14
-38 0 3 1 12 3 9 3 5
-36 0 2 2 4 0 3 1 6
-4 0 0 0 1 0 3 4 3
-32 0 0 0 4 1 2 0 1
-30 0 0 0 0 0 2 1 1
-28 0 0 0 0 0 1 0 0
*26 0 0 0 0 0 0 0 0
=24 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0
SUM 9 22 1 M0 R 8 26 o7

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUMBER OF ECHOES = 62

B= 1d8 TOB= 2dB HUMBER OF ECHOES = o1

B= 2dB TOB= 3dB NUMBER OF ECHOES = 23

TOTAL HUMBER OF RECORDED ECHOES =

HUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION = .1280E-03

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 USED = U7
FULL ANGLE OF OOVE = 6.00
ESTIMATED VOLUVE IN CUBIC METERS = .530E+04
DENSITY IN FISH PER CUBIC METER = .655E-01
EQUIVALENT STRATUM LENGTH (/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

OO 0O O0OO0OFrRPROFrRPPFPWODMPDW

N
o1

INdB =

eNolololololoNoNelolelole o]

o

coocococomroRRISBIN

Q

1090

347

-38.93

-1938E-03

-41.35

4.22

136



.80 4.50 5.20 5.90 6.60 7.30
50 5.20 5.90 6.60 7.30 8.00

3
4.

DEPTH INTERVALS

T0 1.70 2.40 3.10 3.80

FRM 1.00 1.70 2.40 3.10

TS

OO OO0 ODO0ODO0 OO OO0 LDOLODOODOO O o
OO0 O0O0O0O0O0O0O0OOO0CO AT AT ITOOOODODODOODOOO ‘nw_

OO0 000000000000 ANTOMTMNOMOOODODOOOOOoO

25

8

25
14

OO0 O0ODO0DO0ODO0DO0DO0OO0DOO0CODOCOMTTMNMMANOOODOOOOO OO E
oI

OO0 O0DO0DO0DO0OO0O0OO0DOO0COO0OMONOANATOOOOOOOOO

24

OO0 O0O0O0O0OO0OO0OO0OOOCONNTNOTOOTOODODODOOOO

9

OO OO0 O0ODO0OOT VOOV OWMNOOTOOOODOOO

NUMBER OF ECHOES
HUMBER OF ECHOES
NUMBER OF ECHOES

OO OO0 OMATANTYTNMNMAHAOATOOOOO

n 30 28

1d
2d
3dB

OO0 OO0 0O0O0CO0OO0CO0OO0O™ TMWOWTOODODODODODODODOOO OO

8

OO OO0 O0ODO0ODO0ODO0ODOOO0OONTNOMOOODOODODODOODOOO

0dB TOB
1d8 TOB -
2dB TOB

TRFEEISIBRIUBIFIITIBGIGSAIIFRIT

SUM

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B=
B=
B=

4.10

-41.68

-390.28

IN dB

.UBOE-03

2128603

169
69

HUMBER OF ECHOES USED FOR STATISTICS
BACKSCATTERIKG CROSS SECTION STD DEV
| ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

AVERAGE BACKSCATTERING CROSS SECTION

TOTAL HUHBER OF RECORDED ECHOES -

AVERAGE TARGET STRENGTH IN dB
TARGET STRENGTH STD DEV IH dB



169
6.00

FULL ANGLE OF GONE -

HUHBER OF FISH USED

[eNeolololololololololeololololololoNololNololeolololNolelolNoNo o]
OO0 00O O0OO0OO0OODODO0COO0OOOAdANTONTATOOOOODOO O
000000000000024678ﬂ_81421000000

OO0 O0ODO0ODO0ODO0OO0OO0ODOCDOOCOOLANLULMMNANHOMOOODOOOO

DEPTH INTERVALS

TO 1.70 240 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

FROM 1.00 1.70 2.40 3.10 3.80 4.0 5.20 5.90 6.60 7.30

—
n_um m

o
ML © O0O000O00O00O0OOCONOMONOWOOOO A0 OO O
o n - — m
TR :
g¥c = - OO0 O0O0O00O0O00O0OOMANAdO A0O0000O00 00O
22 2 B _ 3
wwm n_lm% g m OO0 OMUMIMNMAN—ATOOOO0OOOOO OO
= [ o —
=63 Bt o i
W%W mmmo < OO0 OMAMANDLAOCOOOO OO OO O
Stbh oZHE o =
= - C Q= W
275 55g2
=3 5EzE = : 2 NNRBEIYSBEINGISIYTIREINGRCINGSS
Heg & &8F S A

% 28 54 8 13 0

9 14 =58

24

SUM



HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB HUMBER OF ECHOES = 4

B= 1dB TOB= 2dB HUMBER OF ECBOES = 37

B= 2d8 TOB= 3dB HUHBER OF ECBOES - 29

TOTAL HUHBER OF RECORDED ECBOES = 890

HUHBER OF ECBOES USED FOR STATISTICS = 297

AVERAGE BACKSCATTERQG CROSS SECTICOH = JA327E-03 IHdB = -38.77
BACKSCATTERIHG CROSS SECTICH STD DEV = 2142603

AVERAGE TARGET STRENGTH IH dB = -41.35
TARGET STRENGTH STD DEV IH dB = 4.28

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 107

HUHBER OF FISH USED = 297
FULL ANGLE OF COME = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .414E+4
DEKSITY IH FISH PER CUBIC METER = .717E-01
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000
Reading file D:\esp_nra\alllll.dat
Analysing Run | 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

TS

74
72
-70
-8
-66
&
62

FROH
TO

DEPTH INTERVALS

1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.0 6.60 7.30
1.70 240 3.10 3.80 4.50 5.20 590 6.60 7.30 8.00

cNoNoNoloNelloNolNelNolNolaol
cNeoNoNoNelNelelolelNolNo o)
cNeoNoNoloNoNolNelNololoio]
ecNoNoNoNoNeNoleNololNo o]
cNoNololoNolNeloloelNelNo Nl
cNeoNoNoNeoloNoloNelNo ool
[oNeoNoNelNelolololNollolo o)
[cNoNoNoloNelNoNelolNolo o)
ecNeoNoNolloNolNolNolNololNolo
[cNoNeoNoNolNeloiolelN oo o)

g

cNeoNoNolNololelNoelNelNolNolNo]



-50 0 0 0 0 0 0 0 0 0
-48 0 0 0 0 0 0 0 0 0
-46 0 0 0 0 0 0 2 0 0
-44 0 0 0 0 0 0 0 0 0
42 0 0 0 0 0 0 0 0 0
-40 0 0 0 0 0 0 0 0 0
-38 0 0 0 0 0 0 0 0 0
-36 0 0 0 0 0 0 0 0 0
-4 0 0 0 0 0 0 0 0 0
-32 0 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0
-2 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
SOM 0 0 0 0 0 O 2 0 0 O

HISTOGRAM OF BEAN PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB HUMBER OP ECHOES = 0

B= 1d8 TOB= 2dB HUMBER OF ECHOES = 0

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

TOTAL HUMBER OF RECORDED ECHOES = 16

HUMBER OF ECHOES USED FOR STATISTICS = 2

AVERAGE BACKSCATTERIHG CROSS SECTION = 220804 IHdB =

BACKSCATTERING CROSS SECTION STD DEV = .2556E-05

AVERAGE TARGET STREHGTH IH dB =

TARGET STRENGTH STD DEV IH dB =

| 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 HMBER OF PINGS = 222

DATA FOR FREQUENCY  420.

eNololoNeololololNolleoNolNeNoelNelNolo o)

-46.56

-46.57

eNoloNeololoNoloNololololoNelNol Ve Ne]

N



uuri.ii Xoiudou

TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

FROM 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30

SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

S|

—

00000000000000849m432420000000
OO0 OO0 O0ODO0OO0COOCOOMTErdTOOULMANTONHANOOOOOO

COO0OO0OO0DO0OO0DO0CODO0OO0OOTMOOTHOOODOOODOODOO OO

ecNoloNoNeololNololojleoolloleloleololololloNoNoNoNoleNelNeNelNolNoNo]

63
5.03

35.71
-30.12

IN dB

8
67

a

.2687E-03
*5165E-03

HUMBER OF ECHOES

NUMBER OF ECHOES

HUMBER OF ECHOES

2 46 NV 1M 99U 8B 129 &

1d8
2dB
3dB

5

0dB TOB
1dB TOB
2dB TOB

HISTOGRAM OF BEAM PATTERN FACTORS > O dfi
NUMBER OF ECHOES DSED FOR STATISTICS
AVERAGE BACKSCATTERING CROSS SECTION
BACKSCATTERING CROSS SECTION STD DEV

TOTAL NUMBER OF RECORDED ECHOES

AVERAGE TARGET STRENGTH IN dB
TARGET STRENGTH STD DEV IN dB

B=
B=
B=



243

1.0000

653
6.00

29304

.2235+00
DEPTH INTERVALS

1.0T0 8.0

1

FROM 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.0 6.60 7.30
TO 1.70 2.40 3.10 3.80 4.50 520 5.90 6.60 7.30 8.00

Analyzing Run i

DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL HUMBER OF PINGS

TS

/ ECBOES WITH BEAN PATTERN FACTORS > 0 dB=
74

FULL ANGLE OF CONE

ESTIMATED VOLWE IN CUBIC METERS
DENSITY IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH (1/100)
Reading file D:\esp_nra\all304.dat
DATA FOR FREQUENCY  420.

SUMMARY OF DATA FROM DEPTH

HUMBER OF FISH USED

[eNolooleolololololololololololololloleoloNolelNololNoNe ool o)
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M9856211000000
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SDH 4 11 3 5 61 70 108 12

HISTOGRAM OF BEAM PATTERS FACTORS > 0 dB

B 0dB TOB= 1dB HUMBER OF ECBOES = 42
B= 1dB TOB= 2dB HUMBER OF ECHOES = 3
B= 2d8 TOB- 3dB HUMBER OF ECHOES = 25
TOTAL HUMBER OF RECORDED ECBOES = 1008

NUMBER OF ECBOES USED FOR STATISTICS = 346

AVERAGE BACKSCATTERIHG CROSS SECTICH = 2255603
BACKSCAFFERISG CROSS SECTION STD DEV = 4887E-03

AVERAGE TARGET STRENGTH IH dB =
TARGET STRENGTH STD DEV IH dB =

4 ECBOES WITH BEAM PATTERN FACTORS > 0 dB= 100

HUMBER OF FISH USED = 346
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = 1594
DEHSITY IH FISH PER CUBIC METER = .217E+H0
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 PIHCS = 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 5.9 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

=72
-70
-68

-64
-62
-60

1

S
O OO0 O0OOCOOOo
eolelelololNololol]
[cNoNoRololNoNeNelol
eNoloNoNoNolNeNolo]
O OO OO OOOOo
QOO O0OO0OOCOO0OOo
OO OO0 OCOOoOo
eNoNeololoNoNelNelo)

0 0 346
INdB = -36.47
-39.82
4,91
SM
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 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 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 24 2 16 18 1 0 120
-42 3 6 26 1 14 14 2B 1 3 0 116
-40 2 10 14 2 2 8 16 19 5 0 118
-38 2 8 1 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 ¥ 13 W 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 %0
-26 0 0 0 1 5 3 3 10 0 0 2
-24 0 0 0 0 5 3 1 7 0 0 16
-2 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 1% 177 183 14 0 974

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O0dB TOB= 1dB HUMBER OF ECHOES = 148

B= 1dB TOB= 2dB BDMBER OF ECBOES = 115

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

TOTAL HUHBER OF RECORDED ECBOES = 2516

HUMBER OF ECHOES USED FOR STATISTICS = 974

AVERAGE BACKSCATTERING CROSS SECTION = 417503 INdB = -33.79

BACKSCATTERING CROSS SECTION STD DEV = 734803

AVERAGE TARGET STRENGTH IH dB = -38.03

TARGET STRENGTH STD DEV IH dB = 5*%

T ECHOES WITH BEAM PATTERN FACTORS > O dB= 353

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 (WXC0) = 1.0000
Reading file D:\esp nra\all308.dat

Analyzing Run t 1
DATA GROUP REPORT FOR TRANSDUCER 1

TOTAL NUMBER OF PINGS = P44

DATA FOR FREQUENCY 420.



1.0T0 8.0

SUMMARY OF DATA FROH DEPTH

DEPXE ANTERVALS

TO 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

FROH 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30

SN

TS
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HISTOGRAM OF BEAM PATTERN FACTORS > O dB
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1738

TOTAL NUMBER OF RECORDED ECBOES

726

NUMBER OF ECBOES USED FOR STATISTICS

= =344

.3605E-03  IN dB

AVERAGE BACKSCAMRING CROSS SECTION

-6356E-03

BACKSCATTERING CROSS SECTION STD DEV



-38.62
5.92

283

726
6.00

AVERAGE TARGET STRENGTH IH dB

TARGET STRENGTH STD DEV IH dB

T ECHOES WITH BEAM PATTERH FACTORS > 0 dB=
FULL ABGLE OF CONE

HUHBER OF FISH USED

sm

[eNeololojlololeleolojelelolojleololeojleoleolollolNoleloloNolNolNe]
[eNeoloNololololololojlololojolelelololelelelolNoloNolNoNeo)
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2426400
1.0000
3205
DEPTH INTERVALS

1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

FROM 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.0

o
TR - - e
EES 8 -
==\ - OO 0O OO0 OoOANTTOVOTOMAO OO O OO
52k £ F _ b
ww& n_ mm m - OO0 OO0 OO0 ODO0CDODO0ODOODOO~NOMMNMNODOMSTSULN~NOOOO
I —
425 sl B i
oo eng o S
AT EE%35 & " o
2.5 5382 g 5 :
=EES SgoZ < N O N N o <
=3 §EzF = E 2 RNRBEIYIBBTARIFTIYIRSIIBHEIN
nEg £7&5F = 3



-20
-18
-16

SUH

0
0
0

14

0
0
0

63

0
0
0

37

0
0
0

70

0 0
0 0
0 0

72 87

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0dB TOB
1dB TOB
B 28 TOB

B=

WN -

o0 O
0o 0 o

0
0
0

87

HUMBER OF ECBOES =
HUMBER OF ECBOES =
HUMBER OF ECHOES =

TOTAL HUMBER OF RECORDED ECHOES =

HUMBER OF ECBOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CROSS SECTICH =

BACKSCATTERING CROSS SECTIOH STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IH dB s

T ECHOES WITH BEAM PATTERN FACTORS > O dB=

HUMBER OF FISB USED =
FULL AHGLE OF CONE =
ESTIHATED VOLUVE IN CUBIC METERS
DEHSITY IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH (W/100)

Reading file D:\esp nra\al1312.dat

Analyzing Run /
DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUMBER OF PINGS =

1

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH

FROH

TS

-4
=72
-70
-68
-66
4

T0

43
6.00

L222EH04
1995400

1.0000

3490

1.0T0 8.0

1254

443

(@ Nl

4
¢
38

-1491E-03

.2331E-03

161

DEPTH INTERVALS

1.00 1.70 2.40 3.10 3.80 450 5.20 5.90 6.60 7.30
1.70 2.40 3.10 3.80 4.50 5.20 5.9 6.60 7.30 8.00

OO OOOoOo

OO OO oo

OO OOOoOOo

OO OO OO

OO O OO0

OO OO OO

OO OO OoOo

[eoleNolNelNoNo]

0 0 0
0 0 0
0 0 0
0 0 43
IHdB = -38.27
-40.78
4.33
SH

OO OO oOoo
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OO OO OOo



"'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
-438 2 2 5 5 5 3 16 9 6 2 %
-46 6 8 I 22 15 10 2r 15 14 6 139
44 6 7T 2 22 22 18 3 4 19 4 1%
42 8§ 12 16 283 16 22 6 £ B U 26
-40 2 10 13 19 2 2B 4&H 4 I U 229
-38 6 4 13 10 2 20 4&£ 3A 17 2 190
-36 0 5 4 14 2 27T 42 20 13 1 176
-A 0 5 6 12 16 14 3#A X5 5 8 15
-32 3 3 4 5 8 7 19 13 4 6 2
-30 0 3 5 0 5 3 7 14 3 3 3
-28 0 1 1 0 1 2 8 4 0 4 2
-26 0 1 0 0 3 1 3 1 0 2 1
-24 0 0 0 0 0 1 0 1 0 0 2
-2 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
S 3 61 115 130 158 151 341 269 153 B 1A

HISTOGRAM OF BEAM PATTERS FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 229

B 1dB TOB= 2dB HUMBER OF ECHOES = 185

B 2dB TOB= 3dB NUMBER OF ECHOES = 146

TOTAL HUMBER OF RECORDED ECHOES = 3532

HUMBER OF ECHOES USED FOR STATISTICS = 1504

AVERAGE BACKSCATTERING CROSS SECTION = .206E-03 INdB = -36.56

BACKSCATTERING CROSS SECTION STD DEV = .35256-03

AVERAGE TARGET STRENGTH IN dB = -39.50

TARGET STRENGTH STD DEV H dB = 4.80

| ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 560

NUMBER OF FISH USED = 1504
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .S07E+04
DENSITY IN FISH PER CUBIC METER = .296E+00
EQUIVALENT STRATUM LENGTH (W/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.

1.0¥0 8.0

SSfOm OF DATA FROM DEPTH

DEPTH INTERVALS

1.00 1.70 2.40 3.10 3.80 4.50 520 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

FROM

TS
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OO0 000000000 OONNOTOOODOODODODOOOOOO
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0000000000000364”._4500000000000
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24
-22
-20
-18
-16

157

9 31

26

SuM

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

24
20
20

NUMBER OF ECHOES
NUMBER OF ECHOES
NUMBER OF ECHOES =

1dB
208
3dB

0dB TOB
1dB TOB

B= 2dB TOB

B=
B=

TOTAL HUMBER OF RECORDED ECHOES

157

NUMBER OF ECHOES OSED FOR STATISTICS

= -35.20

IN dB

.3018E-03

AVERAGE BACKSCATTERING CROSS SECTION



BACXSCATTERING CROSS SECTICH STD DEV = A925E-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
EQUIVALOT STRATUM LENGTH (W/100) = 1.0000
Reading file D:\esp_nra\all314.dat

Analysing Rimt 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

O OO OO OFRPRORPROOODODODO0ODOOO0OODODOOO0OOOoO
[eNoNoNeolNoNoNoNololoNoNeoleollolololololloNoNoelNeNo Nl
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[eNeololeolololal e lloleollolelololoelNololelolelo o]
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-38.89

5.52
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-26 0 0 0 0 0 0 0 0
=24 0 0 0 0 0 0 0 0
-2 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0
SUM 2 0 48 4 13 10 7 7
HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB
B 0dB TOB= 1dB HUMBER OF ECHOES = 1n
B= 1d8 TOB= 2dB HUMBER OF ECHOES = 17
B 2d TOB= 3dB HUMBER OF ECBOES = 6
TOTAL HUMBER OF RECORDED ECHOES = 213
NUMBER OF ECHOES USED FOR STATISTICS = 92
AVERAGE BACKSCATTERIHG CROSS SECTION = .9763E-04
BACXSCATTERING CROSS SECTION STD DEV = .1476E-03

AVERAGE TARGET STRENGTH IN dB =
TARGET STRENGTH STD DEV IN dB =
i ECHOES HITH BEAM PATTERN FACTORS > O dB= A
NUMBER OF FISH USED = R
FOIL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .814E+03
DENSITY IN FISH PER CUBIC METER = .1135+H00
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000
Reading file D:\esp_nra\all316.dat

Analyzing Run | 1

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

DATA FOR FREQUENCY 420.

SUMVMARY 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 5.9 6.60 7.30
TO 170 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

TS
=74 0 0 0 0 0 0 0 0
=12 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
1 0 24
INdB = -40.10
-41.80
3.43
SUH
0 0 0
0 0 0
0 0 0
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HISTOGRAM OP BEAM PATTERN FACTORS > 0 dB

B 0dB TOBs 1dB NUHBER OF ECBOES = 88
B= 1dB TOB= 2dB NUMBER OF ECHOES = 97
B= 2dB TOB= 3dB HUHBER OF ECHOES = 69
TOTAL HUMBER OF RECORDED ECHOES = 1556
HUMBER OF ECHOES USED FOR STATISTICS = 661
AVERAGE BACKSCATTERIHG CROSS SECTICH = -2021E-03
BACKSCATTERIHG CROSS SECTICOH STD DEV = LAAT5E-03
AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IH dB =

| ECHOES WITH BEAN PATTERN FACTORS > O dB= 254

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

Reading file D:\esp nra\all318.dat
Analyzing Run | 1
DATA (SOUP REPORT FOR TRANSDUCER 1

OO0 0000000000000 OO
COOO0CO0OO0O00O0000O0O0O0O0O00O000O0OOO O
coocoroBRBPEB8BRANYIBoococoocococoococo

0 0 661
IHdB = -35.35
-38.63
5.34



2622

DEPTH INTERVALS

1070 8.0

1.70 2.40 3.10 3.80

FROM 1.00 1.70 2.40 3.10
T0

SUMMARY OF DATA FROH DEPTH
TS

DATA FOR FREQUENCY 420.

TOTAL HUMBER OF PIRGS

ecNololoNolololoNololNololololololoNolololoNeNeNoNelNeNolNolNoN o)
eNeololololololoNollololNolololoNoelolNoNeNeNole ol ool o]
[eNeoNoloNoloNoloNoNoloNeoleolololololololoNolololeolo oo NoNoNol
OO0 O0OO0O0O0O0OO0O0O0O0OOTTMHOTOOODODOODODOOOO0OOoO
OO0 O0OO0OO0ODO0OO0ODO0ODO0ODO0O0OO0OMOTNHOANAAOOOOOO
00000000000003499‘”_744311000000
0000000000000157ﬂ5632000000000
[eNeoloNoNoNoNoNololoNeNolNeNaol il bl SRS RS o oo o o No Mo No]
0000000000000266”_6596321000000

cNololoNeoNololeoNeoleoleololeNeNa N NN R R NoNeoNoNeoNoloNoeNeNe]

TRRBEILTBBIUBIFITITISIEBIRNINRAS

3
28
13

6

4%

HUMBER OF ECHOES
NUMBER OF ECHOES

HUMBER OF ECHOES

5 29 40 % 2
= 1dB
= 2d

3dB

10
0dB TOB
1d8 TOB
2dB TOB

SUM

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB
TOTAL HUMBER OF RECORDED ECHOES

B=
B=
B=



BOMBER OF ECHOES USED FOR STATISTICS = 219

AVERAGE BACKSCATTERIHG CROSS SECTIOH = J1708E-03 IHdB = -37.67
BACKSCATTERIHG CROSS SECTCOH STD DEV = .2464E-03

AVERAGE TARGET STREHGTH IH dB = -40.25
TARGET STREBGTH STD DEV IH dB - 4.47

| ECHOES WITH BEAM PATFERH FACTORS > 0 dB= 4

HUMBER OF FISH OSED = 219
FULL AHGLE OF QOKE = 6.00
ESTIMATED VOLUME HI CUBIC METERS = _153R404
DEKSITY 1B FISH PER CUBIC METER = .143E+00
EQUIVALENT STRATUM LEHGTH (1/100) = 1.0000
Reading file D:\espjua\all411.dat

Analyzing Run # 1
DATA GROUP REPORT FOR TRAHSDUCER 1

TOTAL HUMBER OF PINGS = 1836

DATA FOR FREQUENCY  420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

m

DEPTH INTERVALS

1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.0 6.60 7.30

TO 1.70 2.40 3.10 3.80 450 520 5.90 6.60 7.30 8.0

COROO0OrROO0OO0OO0O0O0O0O0O0O0O0O OO
CORPWRrRAWNOOOOOOOOOO OO O
CRP WU RARORNOOOOOOOOOO OO
VMo wuRooonmooooocoocoococoocooocoo
WA WON RO OO0OO0OO00O000OO0 OO O
P WA RAWNOOOOOOO0OO0OO0O0O0O 00O
FAE R NWNOOOOOOOO0O0O0O0O 00O
OO0 0000000000000 OO
=Rk k=k=k=r=k=k= ===k ==R=E==)

BERRowvwoRowumoocoocoococoocoocoococoocoo

cNeolololololoeloleNolololo] §

CRRYEYBER



-32 0 0 0 2 6 2 0 3
-30 0 0 0 0 2 2 0 0
-28 0 0 0 0 0 1 0 0
-26 0 0 0 0 0 0 0 0
=24 0 0 0 1 0 0 0 0
-22 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0
SUH 2 14 25 % 8 32 17 16
HISTOGRAM OF BEAM PATTERN FACTORS > 0O dB
B= 0dB TOB= 1dB HUHBER OF ECHOES = 36
B= 1dB TOB= 2dB HUHBER OF ECHOES = 27
B= 2dB TOB= 3dB HUHBER OF ECHOES = 1
TOTAL HUMBER OF RECORDED ECHOES = 627
HUMBER OF ECHOES USED FOR STATISTICS = 246
AVERAGE BACKSCATTERIHG CROSS SECTIOH = .1880E-03
BACKSCATTERIHG CROSS SECTIOH STD DEV = .2886E-03

AVERAGE TARGET STRENGTH IH dB =
TARGET STREHGTH STD DEV IN dB =

\" ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 74

HUMBER OF FISH USED = 246
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLOHE IN CUBIC METERS = .1255+04
DENSITY IH FISH PER CUBIC METER = 19700
EQUIVALENT STRATUM LENGTH (i/100) = 1.0000
Reading file D:\espjira\all416.dat

Analyzing Run ¥ 1
DATA GROUP REPORT FOR TRANSDUCER 1

TOTAL NUMBER OF PINGS = 2205

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROMDEPTH 1.0 TO 8.0

DEPTH INTERVALS

O OO OO OCOOOo

o

INdB =

OO OO0 OOO0o

o

coocoror s

5

-37.26

-39.82

4.58

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 5.9 6.60 7.30 8.00

TS

SUM



ecNeoNoNoloNoloNoNololoNololNollololeolololeoNoloNolNo oo NoloNo N ol
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OO0 O0O0O0OO0O0DO0ODO0OO0ODO0OO0OO0OO0OdTHOOOHOOOdTONOOOO
eNoNoloNoloNoNeoloNoloNoNoR _NeoloNoNoloNeoNeloleNoloNeNoleNe Nl

eNeololoNoloNoloNololoNololololololoNeNoloNolollololoeloNo o]

ecNeololeololololololoNeoloNeleoNeR NeRoBoleololel leoleleleNoelNoNoe)

TRRBEIUIBBIUBIFIITIRSIIIAFIFFIT

% M0 A 6

1

SUM

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

3
A
24

NUHBER OF ECHOES
HUMBER OF ECHOES
NUMBER OF ECHOES

= 1d
= 2d
= 308

2d8 TOB

B=
B=
B=

716

TOTAL NUMBER OF RECORDED ECHOES

NUMBER OF ECHOES USED FOR STATISTICS

= -34.38

.3644E-03  INdB

AVERAGE BACKSCATTERISG CROSS SECTION

.5002E-03

BACKSCATTERING CROSS SECTION STD DEV

-37.14

AVERAGE TARGET STRENGTH IN dB

4.9

TARGET STRENGTH STD DEV IN dB

9

| ECHOES KITH BEAM PATTERN FACTORS > 0 dB=

256
6.00
A=

FULL ANGLE OF CONE

NUHBER OF FISH USED

1185400
1.0000

ESTIMATED VOLWE IN CUBIC METERS
DENSITY IN FISH PER CUBIC VETER
EQUIVALENT STRATUM LENGTH (%/100)



2264

DEPTH INTERVALS

1.0T0 8.0

1
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 8.0

FROM

TOTAL HUMBER OF PINGS
TS

Analyzing Run t

DATA GROUP REPORT FOR TRANSDUCER 1

Reading file D:\esp_nra\all417.dat

DATA FOR FREQUENCY 420.
SUMMARY OF DATA FROM DEPTH

[eNeoNololololololololoNolloloNololloNolleolololleleloelNelolololo N
[eNeololololololololololojolojloloeleloelelelelolololollo ool o]
OO0 O0CO0OO0ODO0OO0ODO0ODO0OO0OO0OONTMTOM~MNANIOLANNNOOOOOO

[cNeololeoloNololoNollololNoloNeNelNol Nell Bl o B REeleoNe e Ne oo Nl

QO OO0 O0ODO0ODO0ODO0ODO0ODODODOO0ONOMODOODOOODODODOLDOOOOCOO

TREEEIYIRRIUTIFIITRRIVTIRINRIAS

407

64
35

27

61

79

87

NUMBER OF ECHOES
HUMBER OF ECHOES
NUMBER OF ECHOES

45 B
1dB
2 dB

8
3dB

0dB TOB
1dB TOB
2d8 TOB

SUM

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB
B=
B=

B



TOTAL HUHBER OF RECORDED ECHOES = 960

HUHBER OF ECHOES USED FOR STATISTICS = 407

AVERAGE BACKSCATTERIHG CBOSS SECTIOH = 27112603 IHdB = -35.67
BACKSCATTERIHG CROSS SECTIOH STD DEV = .4529E-03

AVERAGE TARGET STRENGTH IH dB = -39.09
TARGET STREHGTH STD DEV IH dB = 5.22

t ECBOES WITH BEAM PATTERH FACTORS > 0 dB= 126

HUHBER OF FISH USED = 407
FULL ABGLE OF COHE = 6.00

ESTIMATED VOLWE IH CUBIC METERS
DEHSITY IH FISB PER CUBIC METER
EQUIVALENT STRATUM LENGTH (t/100)

Readi

i

ng file D:\esp nra\all419.dat

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

DATA

FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 T0 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
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-38 0 0 6 0 4 0 0 0
-36 0 0 1 0 2 1 0 0
-4 0 0 0 0 1 3 0 0
-32 0 0 0 0 0 2 0 0
-30 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 2 0 0
-26 0 0 0 0 1 0 0 0
=24 0 0 0 0 0 0 0 0
-2 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0
SUM 0 0 8 0 15 9 0 2
HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB
B 0dB TOB= 1dB HUMBER OF ECHOES = u
B= 1d8 TOB= 2dB HDHBER OF ECHOES = 6
B 2dB TOB= 3dB HUMBER OF ECHOES - 3
TOTAL HUMBER OF RECORDED ECHOES = 139
HUMBER OF ECHOES USED FOR STATISTICS = A
AVERAGE RACKSCATTERING CROSS SECTION = .2376E-03
BACKSCATTERING CROSS SECTION STD DEV = A2TE-03

AVERAGE TARGET STRENGTH IN dB =
TARGET STRENGTH STD DEV IN dB =

| ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 20

HUMBER OF FISH USED = 54
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = _208E+4
DENSITY IN FISH PER CUBIC METER = .260E-01
EQUIVALENT STRATUM LENGTH (t/100) = 1.000(
Reading file D:\esp nra\all421.dat
AnalyzingRun /1
DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL HUMBER OF PINGS = 3018

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 8.0

DEPTH INTERVALS

cNoNoNoNeoNoelNolNelNoNolNo o)

o

INdB =

[cNololoNeloNelolelolaele)

o

*36.24

*39.26

4.56

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

24
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= -36.35
-39.03
4.76

IN dB

.3030E-03

2315603
77

244
6.00
.297E04

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 > O dB=
NUMBER OF FISH USED

FULL ANGLE OF CONE

ESTIMATED VOLUME IN CUBIC METERS



1.0000

.822E-01

DENSITY IN FISH PER COBIC HETER
EQUIVALENT STRATUM LENGTH (#/100)

I
DATA GROUP REPORT FOR TRANSDUCER 1

TOTAL HUHBER OF PINGS

Reading file D:\esp nra\all423.dat
Analyzing Run J

DATA FOR FREQUENCY 420.

1.0T0 8.0

SUMMARY OF DATA FROM DEPTH

DEPTH INTERVALS

1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30

T0 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

FROH

TS

[cloNololololeoleleooloNolNoloNololNolNeNe ool
000000000000025623&000
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TRRBEIYBRTURISTITNED

=24
-22
-20
-18
-16

17

10

SUH

HISTOGRAM OF BEAM PATTERN FACTORS >0 dB



B 0dB TOB= 1dB HUMBER OF ECHOES = 19

B= 1dB TOB= 2dB HUMBER OF ECHOES = 16
B 2dB TOB= 3dB HUMBER OF ECHOES = 10
TOTAL HUMBER OF RECORDED ECHOES = 448
HUMBER OF ECHOES USED FOR STATISTICS = 121
AVERAGE BACXSCATTERIHG CROSS SECTION * .8884E-04
BACKSCATTERIHG CROSS SECTION STD DEV = 1292603

AVERAGE TARGET STREHGTH IH dB =
TARGET STREHGTH STD DEV IH dB =

| ECHOES WITH BEAM PATTERN FACTORS > O dB= 45

HUMBER OF FISH USED = 1
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IN CUBIC METERS = .262E+%4
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 5.9 6.60
TO 1.70 2.40 3.10 3.80 450 5.20 5.9 6.60 7.30 8.00

TS

74
72
-70
68
-66
64
62
-60
58
56
54
52
50
48
46

PO OO0OO0OO0OO0OO0OO0OO0CO0OO0OOOO0o
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-44 0 1 0 3 10 3 2 6
-42 0 3 4 5 3 3 3 5
-40 0 2 2 1 12 1 4 4
-3 1 2 2 1 7 1 5 3
-36 0 1 0 3 4 1 2 4
-4 0 1 0 0 1 2 0 1
-32 0 1 0 0 1 3 1 1
-30 0 0 0 0 0 0 2 0
-28 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0
-2 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0
“16 0 0 0 0 0 0 0 0
SUH 2 U 8 14 P 2 22 FH

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB HUMBER OF ECHOES = 23

B= 1d8 T0B= 2dB HUHBER OF ECHOES = 17

B= 2d8 TOB= 3dB HUHBER OF ECHOES = 16

TOTAL HUHBER OF RECORDED ECHOES =

HUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CROSS SECTIOH = .1304E-03

BACKSCATTERIHG CROSS SECTIOH STD DEV =

AVERAGE TARGET STREHGTH IN dB =

TARGET STREHGTH STD DEV IH dB =

T ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

HUHBER OF FISH USED = 175

FULL ANGLE OF QONE = 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 = 015

DATA FOR FREQUENCY  420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

2 0 27
7 0 33
6 0 32
0 0 22
1 0 16
0 0 5
0 0 7
0 0 2
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
23 0 175

612

175

INdB = -38.85

.1569E-03

-40.90

4.09

5



DEPTH INTERVALS

1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.0 6
1.70 2.40 3.10 3.80 450 5.20 5.90 6.60 7.

FROM
T0

TS

[eNeololoNoNolololololololeoleojlolololololloloNololoNoNoNolNoNeNe]
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SuM

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

8
66
46

NUMBER OF ECHOES
NUMBER OF ECHOES
HUMBER OF ECHOES

1dB
2dB
3dB

0dB TOB
1d8 TOB
2d8 TOB

B=
B=
B=

TOTAL HUMBER OF RECORDED ECHOES

526

HUMBER OF ECHOES USED FOR STATISTICS

= -3H.4

IN dB

.2877E-03

AVERAGE BACKSCATTERIHG CROSS SECTION

J1137E-02

BACKSCATTERIHG CROSS SECTION STD DEV

-40.00

AVERAGE TARGET STRENGTH IN dB

5.04

TARGET STRENGTH STD DEV IN dB

197

| ECHOES WITH BEAM PATTERH FACTORS > 0 dB=



526

6.00

Y=V
C177EH0
1.0000

HUMBER OF FISH USED

FULL ANGLE OF CODE

ESTIMATED VOLUME IH CUBIC METERS
CERISITY HI FISH PER CUBIC METER
EQUIVALENT STRATUM LERGTH (1/100)

Reading file D:\esp_nra\all429.dat

2957

1

DATA GROUP REPORT FOR TRAHSDUCER 1

Analyzing Run #
TOTAL HUMBER OF PDiGS

DATA FOR FREQUENCY  420.

1.0T0 8.0

SUMMARY OF DATA FROM DEPTH

DEPTH IBTERVALS

1.00 1.70 2.40 3.10 3.80 430 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

FROM

TS

O OO0 OO O0OODODO0ODOOCOOCDODODOLOOODOLOODOO O OO O OO O
OO0 O0OO0ODO0OO0OO0ODO0OOo0OO0DooOocoONNOYTANTYTOT M A A0 O0OO0OO
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HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B 0dB TOB= 1dB NUMBER OF ECHOES = 51

B= 1d8 TOB= 2dB HDHBER OF ECHOES = 38

B 2d8 TOB= 3dB HUMBER OF ECHOES = 28

TOTAL HUMBER OF RECORDED ECHOES = 969

HDHBER OF ECHOES USED FOR STATISTICS = 34

AVERAGE BACKSCATTERIHG CROSS SECTIOH = 2133E-03 H B= -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 > O 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 = .USE+00
EQUIVALENT STRATUM LENGTH (i/100) = 1.0000

Reading file D:\esp_nra\all102.dat
Analyzing Run / 1



I ECHOES HTH BEAM PATTERS FACTORS > O 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

Fddddddx TS Version 2.00

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

(© 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 1

FILE NUVBER D:/esp nra/all32l.dat  /6]-8K« 2107
FILE NUMBER D:\esp_nra\all323.dat PI\-Se
FILE NUMBER D:\esp_nra\all325_dat .
FILE NUMBER D:\esp_nra\al 1402_dat al-5ro
FILE NUMBER D:\esp_nra\all404.dat 27502
FILE NUMBER D:\esp_nra\all406. dat

FILE NUMBER D:\esp_nra\al 1408. dat

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 -H6 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16

f 0 0 00O OO O OO O0OOOUO 224 1815

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0dB TOB 1dB HUMBER OF ECHOES = 10
B= 1dB TOB 2 dB HUMBER OF ECHOES = 12
B 2dB TOB= 3dB HUMBER OF ECHOES = 10

TOTAL NUMBER OF RECORDED ECHOES = 434

NUMBER OF ECSOES USED FOR STATISTICS = 68

AVERAGE BACKSCATTERIHG CROSS SECTION = J7797E-04  INdB = -41.08

7110

0 0 0 0 O

0

0

0



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

NUMBER OF FISH USED = 68

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = _141E+04

DENSITY IN FISH PER CUBIC METER = .483E-01

EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

Reading file D:\esp nra\all323.dat
Analyzing Run # 1
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
I 0 0 0 0O OOO O OOUOUO OUOUO O G®6 31 41 3228 155 401110000

t

HISTOGRAH OF BEAM PATTERN FACTORS > 0 dB

0dB TOB= 1dB NUMBER OF ECHOES = 30
B= 1d38 TOB= 2dB NUHBER OF ECHOES = 20
B= 2dB TOB= 3dB NUHBER OF ECHOES = 2
TOTAL NUHBER OF RECORDED ECHOES = 583

NUHBER OF ECHOES USED FOR STATISTICS

165

AVERAGE BACXSCATTERING CROSS SECTION JA711E-03 INoB = -37.67

BACKSCATTERING CROSS SECTION STD DEV = -3880E-03
AVERAGE TARGET STRENGTH IN dB = -40.11
TARGET STRENGTH STD DEV IN dB - 3.72
T ECHOES WITH BEAM PATTERN FACTORS > 0 dé&= 62
NUHBER OF FISH USED = 165
FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS
DENSITY IN FISH PER CUBIC METER

JA71EH04
-962E-01



EQUIVALENT STRATUM LENGTH (*/100) = 1.0000
Reading file D:\espjira\all325.dat

Analyzing Run i 1
DATA GROUP REPORT FOR TRANSDUCER 1

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0

TARGET STREHGTH DISTRIBUTION FOR STRATUM 1
T? -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

00000O0O0CO0O0COOO0OO0OO?2 014 8 4 48320000000

t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

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

1dB NUMBER OF ECBOES = 14
2 dB NUMBER OF ECHOES = 9
3dB NUMBER OF ECHOES = 4

TOTAL NUMBER OF RECORDED ECHOES = 254

NUMBER OF ECHOES USED FOR STATISTICS = 55

AVERAGE BACKSCATTERING CROSS SECTION = J1912E-03 INdB = -37.19
BACKSCATTERING CROSS SECTION STD DEV = .2084E-03

AVERAGE TARGET STRENGTH IN dB = -39.34
TARGET STRENGTH STD DEV IN dB = 4.24
| ECHOES WITH BEAM PATTERN FACTORS > 0 dé&= 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
AnalyzingRun J 1
DATA GROUP REPORT FOR TRANSDUCER 1

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 0OOOOOOOT OO OU OO OTGOS46 99 2 4 2 000000 0 00
t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NOHBER OF ECHOES = 8

B= 1dB TOB= 2dB NUMBER OF ECHOES = 3

B= 2dB TOB= 3dB NUMBER OF ECHOES = 2

TOTAL NUMBER OF RECORDED ECHOES = 144
HUMBER OF ECHOES USED FOR STATISTICS - 36
AVERAGE BACKSCATTERING CROSS SECTION = J1127E-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 STRATUIM 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
Il 0 0 0 O0OOOOOTO OO OO OTU OO OO 3 8 17 8 7 3 0 0 0 OO O OO OO
|

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

& 0dB TOB= 1dB HUMBER OF ECHOES = un



B= 1dB TOB= 2dB HUMBER OF ECHOES = 5

B= 2dB TOB= 3dB HUMBER OF ECHOES = 4

TOTAL HUMBER OF RECORDED ECHOES = 231
HUMBER OF ECHOES USED FOR STATISTICS = 40
AVERAGE BACKSCATTERING CROSS SECTION = .9362E-04 IHdB - *40.29
BACKSCATTERIHG CROSS SECTIOH STD DEV = .6200E-04
AVERAGE TARGET STREHGTH IN dB = -41.13
TARGET STREHGTH STD DEV IH dB = 2.72
1t ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 20
HUMBER OF FISH USED = 40

FULL AHGLE OF COTE = 6.00

ESTIMATED VOLUME IH CUBIC METERS = .102E+04

DENSITY IN FISH PER CUBIC METER = .390E-01

EQUIVALENT STRATUM LENGTH (tylQ0) = 1.0000

Reading file D:\esp nra\all406.dat
Analytiog Run # 1
DATA GROUP REPORT FOR TRANSDUCER 1

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
Il o o 0 0O0OOOOOOOOOOOTI 12151100 O0O0O0O0O0OO0TO0TO0

t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B~ 0dB TOB= 1dB HUMBER OF ECHOES = 2
B= 1dB TOB= 2dB HUMBER OF ECHOES = 1
2dB TOB= 3dB HUMBER OF ECHOES = 0
TOTAL HUMBER OF RECORDED ECHOES = 47
HUMBER OF ECHOES USED FOR STATISTICS = 11
AVERAGE RACKSCATTERING CROSS SECTION = J9268E-04 IHdB = -40.33
BACXSCATTERIBG CROSS SECTION STD DEV = S124£-04

AVERAGE TARGET STRENGTH IN dB = -40.96



TARGET STRENGTH STD DEV 11 dB =

t ECBOES WITH BEAM PATTERN FACTORS > O dB=

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 1
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
t
HISTOGRAM OF BEAM PATTERN FACTORS > O dB
B5 0dB TOB=

B=<1dB TOB =
B= 2dB TOB=

1dB
2dB
3dB
TOTAL NUMBER OF RECORDED ECHOES =

HUHBER OF ECBOES USED FOR STATISTICS =
AVERAGE BACKSCATTERING CROSS SECTION =
BARSCAFFERING CROSS SECTION STD DEV =
AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IH dB =

1 ECHOES WITH BEAM PATTERN FACTORS > 0 dB=
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

2.52

3

-74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -#4 -32 -30 -28 -26 -24 -22 -20 -18 -16
Il 00 0OOOOT OO OO OO OO OTUOTG OTU O 3

HUMBER OF ECHOES = 12
HUHBER OF ECHOES = 8
NUMBER OF ECBOES = 5

240
A
.2033E-03 INdB = -36.92
.3791E-03
-39.73
4.34

25

101112 45 6 1 10100000



ts Version 2.00
Dual Beaa Data Reduction Progra*
For ESP 281 VI.Ox & V2.0x data files

(© 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 h-00
PILE SOMBER 1 = D:\espjira\al 1104 ._dat o1 %43
FILE HIMBER 2 = D:\esp_nra\alll06.dat al
FILE HUIMBER 3 = D:\esp_nra\all1107.dat cC
FILE HUMBER 4 = D:\esp_nra\all109.dat
FILE HWBER 5 = D:\esp_nra\al1113.dat -DV2X
FILE HUMBER 6 = D:\espjira\alll15.dat 0X-3S0

DATA GROUP REPORT FOR TRAHSDUCER 1
TOTAL HUVMBER OF PINCS = 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

I

g
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[cNeoNeoloNeolololNolNelNolNolNololNololiollolN oo o]
[eNeoleolololNololNololoNollelolNolNolo oo ool
eNeoNoNoNoNeolololNololoelollolNolNolololNolNolNo
eNeNoNoNolNololNoNolNeololololNoelolollolNolNolNo
[eNeNeNeNeNol e lNollelNololNollolNollollolo o o]
OO OO OFRPRNOODODOOODODOOOOOoOOoO
cNoNoNoNoNoNoNeoNelleoNelNelNelNollololNololo i)
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g
[eNeoNeololNolNolNolNolNolNe)
cNeoNeoNoNeNelNolNololNe)
[cNoNeNolNelolo oo i)
[eNeNolNolNolNolloio o)
[cNoNeNoNelNolNolNoloila
OO O OO OOOOoOo
cNoNeoleoNolelNolNolNollo]
[cNoNeoNoNeNolNolNololNe)

SUM

o
o
o
o
o
o
=
w

HISTOGRAM OP BEAM PATTERS FACTORS > 0 dB

B= 0dB TOB= 14dB HUMBER OF ECHOES = 0
B= 1dB TOB= 2dB HUMBER OF ECHOES = 0
B= 2d8 TOB= 3dB HUMBER OF ECHOES = 4
TOTAL NUMBER OF RECORDED ECHOES = 178

HUMBER OF ECHOES USED FOR STATISTICS = 4

AVERAGE BACKSCATTERING CROSS SECTIOH = .1917E-04
BACKSCATTERING CROSS SECTIOH STD DEV = .9972E-06

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IN dB =

I ECHOES WITH BEAH PATTERN FACTORS > O dB= 4
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\all106.dat

Analyzing Run 1 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

FROM 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 4

INdB = -47.17

-47.18

.22

7.30

T0 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

TS

SUM



5
eNeloloNoloNolelolollololololololNoloelolNololololNoelNolNollolololNo)
eNeololoNoNoNoloNoNoNoNoNoNoNoloNoNoNoNeoNeoloNeoNoNolNoeNoeNoelNolNoe)
[eNelNoleololNoNeolNolNoleloelololoNoloNoNelolNelolNelolNolololiollololNo]
[eNeloNolNeolNoloNolNeollololoNeoNelolNoNololelololNoelolNoelNoelNolNoelNolNo ol

SUH

o
o
o
o

[eNeoNoloNoNoloNoNoNoNololoNeoNeoNoNeoloNeoNoloelolelolNoelelNollolNolNo)
[ecNeoNeoloNolololNolololololoNolNoeNollelolNoelloelollolollolNolio oo oo

o
o

HISTOGRAM OF BEAN PATTERS FACTORS > O dB

[eNeoNeoNoNeoNeoNoNoNoNoNoloNolNoNeNoNoeNololelolNoelolNolNolNolNolo No o]
[ecNocNoNoNoNoNoNoNoNeoNoNoNoNol N Neoll lellolelolellelolNololNolie o o]
eNeoNoNeoNoNoNoNoNololNolNoloNoNoloNoleoNololNoloeNeloNeoNolNolNoNo o]
ecNeoNoloNoNoNolNolNolNololNoNoloNoloNololNoellolelNoNoelolNolNolollolNolNo]

o
w
o
o

B= 0dB TOB= 1dB HUHBER OF ECHOES = 0
B= 1dB TOB= 2dB HUHBER OF ECHOES = 1
B= 2dB TOB= 3dB NUMBER OF ECHOES = 1
TOTAL HUHBER OF RECORDED ECHOES = 340
HUHBER OF ECHOES USED FOR STATISTICS = 3

AVERAGE BACKSCATTERING CROSS SECTIOH

BACKSCATTERIHG CROSS SECTIOH STD DEV =

AVERAGE TARGET STREHGTH IH dB =

TARGET STREHGTH STD DEV IH dB =

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED =

FULL AHGLE OF CONE =

ESTIMATED VOLUME IN CUBIC METERS
DEHSITY IH FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH (i/100)

3
6.00
-313EKI14
-958E-03
1.0000

.309E-04 IH dB = -44.67

-1356E-04

-44.95

1.97

2
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SY)

1659

8.0
DEPTH IRTERVALS

1.0TO

1
2

0
0

1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30
0

1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

TO

FROH

Analyzing Run /
DATA GROUP REPORT FOR TRAHSDOCER 1

TOTAL BOMBER OF PIHGS

Analyzing Run i
Reading file D:\esp_nra\all107._dat

TS
=72
-70
-68
-66
-62
-60
-58
-56
-54
-52
-50
-48
-46
-42
-40
-38
-36
-32
-30
-28
-26
=24
-22

Reading file D:\esp_nra\alll07.dat
74

DATA FOR FREQUENCY 420.
SUMMARY OF DATA FROH DEPTH

o

o

-20
-18

SOH

-16
HISTOGRAM OF BEAM PATTERH FACTORS > O dB



B= 0dB TOB= 1dB NUHBER OF ECHOES = 0
B= 1dB TOB= 2dB HUMBER OF ECHOES = 0
B= 2dB TOB= 3dB NUMBER OF ECHOES = 6
TOTAL HUMBER OF REOORDED ECHOES = 145

NUMBER OF ECHOES USED FOR STATISTICS = 6

AVERAGE BACKSCAmMRDTG CROSS SECTION .2791E-04

BACKSCAWERING CBOSS SBCTIQOT STD dev

.8604E-05
AVERAGE TARGET STREHGTH IN dB -

TARGET STREHGTH STD DEV IN dB =

I ECHOES WITH BEAK PATTERN FACTORS > 0 dB-= 6
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

INdB =

-45.54

-45.74

1.50

FROM 1.00 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30
T0 1.70 2.40 3.10 3.80 4.50 5.20 5.90 6.60 7.30 8.00

3
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o
o
o
o
o
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HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0dB TOB= 1dB HUHBER OF ECHOES = 0
B= 1dB TOB= 2dB HUHBER OF ECHOES = 0
B= 2dB TOB= 3dB HUMBER OF ECHOES = 0
TOTAL HUMBER OF RECORDED ECHOES = 68

HUHBER OF ECHOES USED FOR STATISTICS = 1

AVERAGE BACKSCATTERIHG CROSS SECTION = *5343E-04
BACKSCATTERIHG CROSS SECTIOH STD DEV = -0000E+00

AVERAGE TARGET STRQIGTH IN dB =
TARGET STREHGTH STD DEV IN dB =
Tt ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 0

HUHBER OF FISH USED = 1
FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = _382E+04
DENSITY IN FISH PER CUBIC METER = *261E-03
EQUIVALENT STRATUM LENGTH (1/100) 1.0000
Reading file D:\esp nra\allll5.dat

Analyzing Run I 1
DATA GROUP REPORT FOR TRANSDUCER 1

TOTAL HUHBER OF PINGS = 4547

DATA FOR FREQUENCY 420.

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0
IHdB = -42.72
-42.72

.00

[ecNeoNoNoNeoNoNoNoeNoNolNoNolNol il

[N



SUMMARY OF DATA FROH DEPTH 1.0 TO 8.0
DBPTH 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
-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
-4 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 0 0 0 0 0 2 0 0 2

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

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

B= 1dB TOB= 2dB HUHBER OF ECHOES = 0

B= 2d8 TOB= 3dB HUMBER OF ECHOES = 0

TOTAL HUMBER OF RECORDED ECHOES = 23

HUMBER OF ECHOES USED FOR STATISTICS = 2

AVERAGE BACKSCATTERIHG CROSS SECTION = J1289E-03  IN dB = -38.90
BACKSCATTERING CROSS SBCTIOH STD DEV = .8979E-04

AVERAGE TARGET STRENGTH IN dB = -39.50

TARGET STRENGTH STD DEV IN dB = 3.31









D. VE/IE(YED LOCATION STUDIES IN THE RIVERS THAMES AND

This cha ter contains su marg tables and gost rocessrng Prrntouts for all the fréed
Iocatro tudres %?t[ (i? nalcasswti(e acoUStic sizes were converted to
equiva ent standard lengtns, regression 12 in Ta e32%R&D Note 19) was used.

Record 5.1 River Wey, Old Woking, 3rd-6th June 1991

able 5.1 gz 0 es% Ives the number of ﬁcce ted fish, 1the samgled volumef and fish
en%rtrfe g t our ‘antgs romﬁ e transducer for two Ren ental situations,
efor an after remaoval of fish by e Erofrsh Ithin stoin etteql areas aft éwo Sites,
ﬁwa bove the Woking Sewage out aI and i%acoustc monrtorr ay an
nsrtres It srt aove the sewa trall efore Tish remoY ty
ro IS Not the evel 0 rert)h(t;atror]r |s provides the numerical data illustrated
|n Frgure35 ¢ and 5.6 and the data for the River Wey In tab

Table 5.2 ﬁa eJ Size frequenc drstr butions gffrsh above and below the okrn% _
a % IVen %t/) IS IS

s}ewgge ou In acouS ICS(J es and standard lengths of electroshocked fish. T
the basic data for Figures 5.3a an

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, 9eogra hical situation, number of sites worked, the number of
guantrtahve serang undertaken nr% whether day ana/or ni t]taoustrcs Were conducted
It %te fixed ocatron stu Ies of the Rrver ames(J gtdpg ham snear

on Hampd en urrn]g 01 and 1992, These studie 8ovr Ie basic data listed in
Table 5.1 and illustratedin Frgure560fthe R&D Note 1

Table 5.4 lists the frequency compasition of fish species caught by quantitative seine
netting, largely n the Upper River Thames near Clifton Hamipden; during 1991 and 1992

Record 5.3 River Thames Didcot Power Station July 1991

}fable55 Numbers taccepted fish, sam Iedv |lumes and fish densities per 100 m3at
ou sonar ran es an attwo srte In th Thames ear e Intake and outlet of t%
Didcot Power tatran Note the eve of rep rcatron T IS table contributes data to Table
b.L and Figure 5.6 in the R&D Note 1%.

Table 5.6 lists the ngmbers and size frequepc distributions of both captured and
acoustically éurveye fish ne%r the outlet of the Didcat Power Statren given as target
strengths and measured lengtns.  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 accenNed fish samPIed volumes and fish densrtre? er 100 m3at

four sonar ranges at a shallow and deep site in the River Thames near Clifton hampr en on
(P . h eplicates ateach site. This table contributes to the data in Table

51an Frgure56rnt R&D Note 1%.

Table 5.8 (3 Bagey(!rs fs the numb%rs and siz frgquency drstrrbutrons of both ca gture?
acoustically sUrveyed fish from_a shallow an e In the River Thames n
Hampden on July“22nd 1991, This Is the data for Figure 5.3d of the R&D Note 19%.

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 fhsh sampled volumes anri fish densiti sp r 100m3at

or)rsnar rangeshat our sites in the Rive Th'ir anear é)n Har, uring August
2 1 “rstthree SItes were amp urrnq ay, Wit reP lication, and the

ourt re atrvel shallow site was sample at night.  Data from all four sites contribute to

Tabe51and igure 5.6 in the R&D Note 196.

able 5.10 (2 rPra esg lists enumber and size frerr f gsr utions sh anr?4rn
the River T Ir on Ham en on Augus I This ata Tor
Frgure b.44, the R

Pri toHts of res re Flts fro ESPTF Brocessrng of six River Thames Clifton Hampden August
Ist/2na 1991 files, witn several runs

Record 5.6 River Thames Ham Island August 1991

Table 5,11 Nym berf]ofaccept%d fish, sampled vg Hmes arw fish densities per 100m3at

Ham Island, where the River Thames is wider and deeper t gn In Its UR per course

Densities Weref &ordfed for five ranﬁes from the tr'ilns ucer out tge fig frogr g %r]a

range ijere exclu rﬁmt £ 0Vera densrty calculations. This data contributed to Table
1"and Figure 5.6 In the R&D Note 1%.

able 5.12 grves fhe a ou%trcsze amd length frequency distribytions of fish dpaugh dnrrng

the 3rd sein nettrng lke't etvv earlier inshore sernrng[ atfempte
rrver ernrng In or er 0 get a record of the size com osrtrono he [arger "distant" frh
This table compares the acqustic size com osr lon of ro(ﬂte 10-1 mrangeo t
SONnar run acco é)an¥rng sernrng number Z with the measure enqth composition of t
seining number 3. This data contrinuted to Frgure54c of the R&D Note 1%.

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, samRIed volumes and fish densrtres ier 100m3in

the Didcot reﬁron of the River Thames durL an acoustic urve¥o three s|tes on
September 7t 1991, At these three sites between September 4th-6th, mark-recapture

S
€
€



cer&suses were conducted in areas enclosed by net. These results contribute to Table 5.1
and Figure 5.6 of the R&D Note 1%.

Tabl 514(? %g |ves the a oustlc size angl measured gsh Ienath freﬂ enc%
dlstr utlo or {fie S|tes Su ject 0 acogstu: suhrvees and mark-recapture census and
prowdest eba3|c ata or Figure 5.53,b and ¢ In the R&D Note 1%.

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

Plntouts f results from ESPTS, pracessing of three files with several runs from River
ames [ﬁdcot on geptem |01991 g

Record 5.8 River Thames Chertsey Meads June 1992

Ma data contrlbutln t0 Flﬂure 5.7 of the R&D No#e 196 on thg vertical dIS’[rIH}J IOH of
tar et over|2 our5| the River Thames at Chertsey Mea?oanTne 23
alsts whol g/ raf rmtousaf resultso ESPTS rocesslnﬂ 28 files some wi
severa []uns es are fa e ed as tg CHEL1 which refers to time periogis
wﬂhhn t and CHE

hours and refers to surface, middle and deg
depths In tﬁe Water cé\umn of the transgbcer beam. P
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WEYDEN.XLS

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 ( ftone. iw O

Range/run
2-3.
3-4.
4-5,
5-6.

2-3.
3-4.
4-5.
5-6.

2-3.
3-4.
4-5.
5-6.

Total fish

Total volume
Average density

Numbers of accepted fish targets

Bel ow Sew.Outflow,Bef.removing
W30#03a W30#04a W30#05a

93
78
79
37

45
20
26
70

Sampled vo ume (m'3)

492
1060
1860
2880

Fish density (inds/100 nrT3}

18.90
7.36
4.25
1.28

549.00
14202.00
3.87

395
851
1490
2310

11.39
2.35
1.74
3.03

2
6
42
51

222
485
847
1310

0.90
1.24
4.96
3.89

N O WA

159
340
593
914

2.52
0.88
1.01
0.22

233.00
14451.30
1.61

Page 1

D W o Ww

228
490
855
1320

1.32
1.22
0.35
0.45

Above Sew.outflow; belfore fiah removing
W30#06a W30#09b W30#10a W30#11la W30#12a W30#13a

g - W

47

66.3
143
250
388

4.52
0.70
2.00
12.11

5
4
16
45

195
420
735
1140

2.56
0.95
2.18
3.95

9
9
16
9

209
451
788
1220

4.31
2.00
2.03
0.74

3
12
9
7

278
599
1050
1620

1.08
2.00
0.86
0.43



WEYDEN.XLS

taW IT-1 COlAHuUecf

Below after removimg Above outflow, before fishing, NIGHT

Range/run W33#02a W31#09 WS31#12a W32*0la
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.13 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. 0.09 221 2.56 2.52
Total fish 20.00 706.00

Total volume 4782.00 10865.00

Average density 0.42 6.50

Page 2






River Wey:

Ts and fish length frequency distributions bellow and above Woking sewage outflow
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-50
-48
-46
*44
42
-40
-38
-36
-34
-32
-30
-28
-26
24

sum

74
83.4
93.9

106
119
134
151
170
191
215
242
273
307
346

45

53

63

73

83

93
103
113
123
133
143
153
163
173
183
193
203
213
223
233
330
340

9.98
12.53
12.06
11.83

8.82

6.73

6.50

5.10

2.55

0.93

0.23

0.00

0.00

0.00

100.00

8.64
8.64
10.00
10.45
7.73
6.36
4.55
3.18
0.91
1.36
0.45
0.00
0.00
0.00

100.00

WEYSIZE.XLS

9.72
10.42
3.47
9.72
18.06
8.33
6.94
9.72
8.33
3.47
5.56
1.39
0.69
0.69
1-39
0.00
0.00
0.69
0.00
0.00
0.69
0.69

100.00

6.96
3.48
3.48

15.65

7.83
3.48
5.22
4.35
4.35
6.96
7.83
5.22
4.35
4.35
1.74
5.22
5.22
2.61
0.87
0.87
0.00
0.00

100.00

Page 2
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**##*##**#**#* TS Vers'on 200 EE e e S S e o S S
Dual Beam Data Reduction Program
For ESP 281 VI.Ox & V2.0* data -files

I********#***************************#*#-*#* E R

<c) Copyright BioSonics, Inc. 1 April, 1991
mfor BioSonics Scientific Hydroacoustic Applications
Serial Number 5205-V2.00-91-000

Reading file D:\ESP_NRA\w33ttO2A.DAT
Analyzing Run # 1
FILE NUMBER 1 = D:\ESP_NRA\wW33tt02A.DAT

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

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 TO 3.0

TRREET STRENGTH DISTRIBUTION AR SIRAIWM 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 0O o000 1 2 31 1 0 0 0O O0OO0OTO0OTO0OO0OO0OO0OTO

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 = 0
&- 2 dB TO B = 3 dB NUMBER OF ECHOES = 1
TOTAL NUMBER OF RECORDED ECHOES = 118
NUMBER OF ECHOES USED FOR STATISTICS = 8
AVERAGE BACKSCATTERING CROSS SECTION = .6570E-05
BACKSCATTERING CROSS SECTION STD DEV = .3264E-05

AVERAGE TARGET STRENGTH IN dB

TARGET STRENGTH STD DEV IN dB

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 4

NUMBER OF FISH USED = 8

0 O

IN dB

0

0

0

-51.82

-52.27



LbHTIW ILU VULUHb IN LUbiL 21'lhlh.Kb - .0/-h +UJ.---
DENSITY IN FISH PER CUBIC METER .213E-01
EQUIVALENT STRATUM LENGTH C/./100) 1.0000

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 00 00O0OO0OOOOOO2O01 01 10O0O0O0OO0OO

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 = 0]

B= 2 dB TO B = 3 dB NUMBER OF ECHOES = o]

TOTAL NUMBER OF RECORDED ECHOES = 86

NUMBER OF ECHOES USED FOR STATISTICS = 5

AVERAGE BACKSCATTERING CROSS SECTION = .2163E-04 IN dB = -46.65
BACKSCATTERING CROSS SECTION STD DEV = . 1917E-04

AVERAGE TARGET STRENGTH IN dB = -48.20
TARGET STRENGTH STD DEV IN dB = 4.21
# ECHOES WITH BEAM PATTERN FACTORS > O dB= 0

NUMBER OF FISH USED =

FULL ANGLE OF CONE = 6. 00

ESTIMATED VOLUME IN CUBIC METERS .807E+03

DENSITY IN FISH PER CUBIC METER .619E-02

EQUIVALENT STRATUM LENGTH (7./100) 1.0000

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 -3 -30 -28 -26 -24 -22 -20 -18 -16
« 00O0OO0COCOCO0OCO0OO0OCTITO0OOOTILT 2100O0O0OO0OCO0OO0OO0CO0TO0TO0TO0DTO0O

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 STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION = . 2398E-04 IN dB = -46.20
BACKSCATTERING CROSS SECTION STD DEV = . 1775E-04



wme”?™am

TARGET STRENGTH STD DEV IN dB = 4.9!
# ECHOES WITH BEAM PATTERN FACTORS > O dB= 0

NUMBER OF FISH USED =

FULL ANGLE OF CONE = 6. 00

ESTIMATED VOLUME IN CUBIC METERS = . 141E+04

DENSITY IN FISH PER CUBIC METER .354E-02

EQUIVALENT STRATUM LENGTH C/./100)

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 -58 -56 -54 -52 -50 -48 -46 -44 - & -40 -38 -36 -34 - -30 -28 -26 -24 -22 -20 -18 -16
t 00 0O0OOOOOOTI? 010 OOOOOOOOOOOOOOOOO

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

TOTAL NUMBER OF RECORDED ECHOES = 39

NUMBER OF ECHOES USED FOR STATISTICS = 2

AVERAGE BACKSCATTERING CROSS SECTION = 4027E-05 IN dB = -53.95
BACKSCATTERING CROSS SECTION STD DEV = 1491E-05

AVERAGE TARGET STRENGTH IN dB = -54.10
TARGET STRENGTH STD DEV IN dB = 1.65
# ECHOES WITH BEAM PATTERN FACTORS > O dB= 0

NUMBER OF FISH USED = 2

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = 219E+04

DENSITY IN FISH PER CUBIC METER 913E-03

EQUIVALENT STRATUM LENGTH C/./100) = 1.0000

SUMMARY OF DATA FROM DEPTH 0 TO 6.0

DEPTH INTERVALS

FROM 2.00 2.40 2.0 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

-74 0 0 0 0 0 0 0] 0] 0]
-72 0 0 ) 0 0 0 0 0 o
-70 0 0 0 0 o 0 6] 0 o]
-68 0 0 0 0 o] o] 0 0 o)
*66 o) 0 0 0 0 o 0 0] o
-64 0 0 0 0 o 0 o] 0 o

SL



o

.58
—56
-54
52
-50
-48
-46
-44
-42
-40
-38
—36
-34
-32
-30
-28
.26
-24
-22
-20
-18
-16

—
O 0000 RO ROOo
— 0 OO0 0O O0O0O0OO0OO0

=}
=

oooooooooooeoooopo
O OO0 OCO OO 000000000000 O0O0OO0
OO0 00000000000 RO RO ROO o
oooooooooooeo,_\oooo._\ooo
O000D00NDNDOOCO0O0OEOCO00RrROEORrC
=2 0000000000 STOO0OO0OO00 A
O 00 O0O0O000D0O0O0OOTFFO DOOO OO
eNeNolNocNoNelNolNocleclocNoNeoNoNecNoNoNe Ne i e s

O 00 O0O0OOCO0OO0 O

o oo

SUM

o
o
o

HISTOGRAM OF BEAM PATTERN FACTORS O dB

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

B= 1 dB TO0 B = dB NUMBER OF ECHOES = 0

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

TOTAL NUMBER OF RECORDED ECHOES = 351

NUMBER OF ECHOES USED FOR STATISTICS = 20

AVERAGE BACKSCATTERING CROSS SECTION = 1443E-04 IN dB = —48.41
BACKSCATTERING CROSS SECTION STD DEV = 1492E-04

AVERAGE TARGET STRENGTH IN dB = -50.32
TARGET STRENGTH STD DEV IN dB = 4. 08

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF FISH USED = 20
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .310E+04
DENSITY IN FISH PER CUBIC METER = .645E-02
EQUIVALENT STRATUM LENGTH C/./100) = 1.0000
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*Hupppp######SE TS Version 2.00  #HEHASFHF|HFRHHE
Dual Beam Data Reduction Program

For ESP 281 VI.Ox & V2.0x data -files
AR HHHH BB BHHH S HH GBS TH T THHH NG H T TTTfg g > > ¢

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

Reading file D:\esp_nra\w33ttl3a.dat
Analyzing Run # 1
FILE NUMBER 1 = D:\esp_nra\w33#13a.dat

FILE NUMBER 2 D:\esp_nra\w33#14a. dat

DATA GROUP REPORT FOR TRANSDUCER i
TOTAL NUMBER OF PINGS = 1014

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 T0O 3.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
S -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 o0 o0 3 1 0 3 1 0 4 0 0 O0OO0OOOOOOOOUOOTUOOOTOTO

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 = o dB NUMBER OF ECHOES = n
TOTAL NUMBER OF RECORDED ECHOES = 13

NUMBER OF ECHOES USED FOR STATISTICS 12

AVERAGE BACKSCATTERING CROSS SECTION .2722E-05 IN dB = —55.



AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

# ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OF FISH USED =

FULL ANGLE OF CONE
ESTIMATED VOLUME

DENSITY

SUMMARY OF DATA FROM DEPTH

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

IN CUBIC METERS = .
IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH C/./100)

3.0 TO

0 dB=

12

6. 00
723E+02
166E+00

-57.64

4.66

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
« 000O0O0CO0OCO0CZ2O0TI1IO0O0OO0OO0OCO0OCO0OCODOOO0OCOOO0OO0ODO0OO0OO0OTO0TO0OO0

HISTOGRAM
B= ) dB
B= 1 dB
B= dB

OF BEAM

TO B
TO B
TO B

TOTAL NUMBER OF

PATTERN FACTORS > O

1 dB
2 dB
3 dB

RECORDED ECHOES

NUMBER
NUMBER
NUMBER

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

# ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OF FISH USED =

FULL ANGLE OF CONE
ESTIMATED VOLUME

DENSITY

SUMMARY OF DATA FROM DEPTH

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3

IN CUBIC METERS
IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH C/./100)

4.0 TO

dB

OF ECHOES
OF ECHOES
OF ECHOES

O dB=

6. 00
154E+03
194E-01

. 9907

I}
[oNeNe)

. 1692E-05

.1 105E-05

IN dB

-57.72

-58.30

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 00 000O0O0O0O0

HISTOGRAM OF BEAM

B— O dB
B= 1 dB

PATTERN FACTORS > O dB

NUMBER

OF ECHOES

NUMBER OF ECHOES

I
o

1 2010000000O0O0CO0O0O0CO0CO0TO0TO0CTO0TD



TQTAL NUMBER OF RECORDED ECHOES -— 6

NUMBER OF ECHOES USED FOR STATISTICS = 4

AVERAGE BACKSCATTERING CROSS SECTION = .5790E-05 IN dB = -52 .37
BACKSCATTERING CROSS SECTION STD DEV = .4165E-05

AVERAGE TARGET STRENGTH IN dB = -53..11
TARGET STRENGTH STD DEV IN dB = 2.83
# ECHOES WITH BEAM PATTERN FACTORS > O dB= 0

NUMBER OF FISH USED = 4

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = .268E+03

DENSITY IN FISH PER CUBIC METER = . 149E-01

EQUIVALENT STRATUM LENGTH (7./100) = .9819

SUMMARY OF DATA FROM DEPTH 5.0 T0O 6.0

TARCGET STRENGTH DISTRIBUTION KR STRATUIM 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
$10 00 0 O O O0O 0O O0O 2 0 0 0 0 0 0 0 0 0O O0OCODOOOTOUOTU O OO

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = ol

B= 1d8 TO B = 2 dB NUMBER OF ECHOES = ol

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

TOTAL NUMBER OF RECORDED ECHOES = 3

NUMBER OF ECHOES USED FOR STATISTICS = 2

AVERAGE BACKSCATTERING CROSS SECTION = .2658E-05 IN dB = -55.75
BACKSCATTERING CROSS SECTION STD DEV = . 1B62E-06

AVERAGE TARGET STRENGTH IN dB = -55 .76
TARGET STRENGTH STD DEV IN dB = .31
# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 0

NUMBER OF FISH USED = 2

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = .412E+03

DENSITY IN FISH PER CUBIC METER = .486E-02

EQUIVALENT STRATUM LENGTH (7./100) = 9732

SUMMARY OF DATA FROM DEPTH 2.0 TO 6.0

DEPTH INTERVALS



TS

.74
72
.70
-68
—66
64
-62
-60
.58
—56
54
—52
-50
.48
-46
.44
-42
.40
-38
—36
-34

-30
.28
.26
24

-20
-18
-16

SUM

HISTOGRAM

B=
B=
B=

0 dB
1 dB
dB

j-. o>
() 0 o] o]
0 0 0 0
0 0 0 0
0 0 0 0
0 o o
0 n 1 0
()} 0 1 o
0 (o] 1 1
0 1 0
0 1 0 0
0 o] ()] 0
0 4 0 0
0 0 0 0
0 o 0 0
0 o 0 0
0 @ 0 0
0 0 0 0
0 o] 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 o] 0] 0
0] 0 0 @
0 0 0 0
0] 0 0 0
0 9 4 1
OF BEAM PATTERN FACTORS 0
TO B = 1 dB NUMBER
TO B = 2 dB NUMBER
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

TARGET STRENGTH STD DEV

IN dB

IN dB

# ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OF FISH USED =
FULL ANGLE OF CONE =

ESTIMATED VOLUME
IN FISH PER CUBIC METER

DENSITY

IN CUBIC METERS =

EQUIVALENT STRATUM LENGTH C/./100) =

Readi ng

-file D: \esp_nra\w33#14a. dat

Analyzing Run # 1
DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUMBER OF PINGS =

[eNeoNeoNa

=
=

OO0 0000000000 0000000 R,0000D0DOEZ0O o

O 0000000000000 O0O0O0 0000 00O

=

dB

OF
OF
OF

0 dB=

21
6. 00

.586E+03

359E-G1
.9865

2002

ECHOES
ECHOES
ECHOES

tj. 60 fa. on
0 0 (o] 0
0 0 0 0
0 0 0 0
0 (0] 0 0
0 0 0 0
0 o 0 o]
0 0 0 o
(i 0 0 0
0 o] 0 o
1 0 1 1
1 1 0 0
0 0 0 o]
1 0 0 0
o] 0 o] 0
o 0 o 0
0 0 ] ()]
o 0 (@i @
o o 0 0
0 0 0 0
0 0 0] 0
o) o 0 0]
1] 0 0 0]
0 0 0 o]
0 0 0 0
) 0 o 0
0 0 0 o
0 o o] o]
0 0 0 0
0 ) 0 O
0 0 0 0
3 1 1 1
0
1
29
21
3153E-05 IN dB = -55.01
2774E-05
-56.69

2]
m YO0 O0OO0O C

OO0 00 000000000000 bbb =3

N
=



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

| 0000O0OO0CI1TO0OCO0CZ201 11010000
HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES =
B= 1dB TO B= 2 dB NUMBER OF ECHOES =
B= 2 dB TO B - 3 dB NUMBE 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 = 7
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .149E+03
DENSITY IN FISH PER CUBIC METER .470E-01
EQUIVALENT STRATUM LENGTH C/./I00O) = 1. 0000
SUMMARY OF DATA FROM DEPTH 3.0 TO 4.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

-34 -32 -30 -2B -26 -24 -22 -20 -1B -16

0000

[oNeoNe]

27

7

. 1161E-04

. 1639E-04

0 0

IN dB

-49.35

-52.58

TS _74 -72 -70 -68 -66 -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 dB

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

15

4273E-04

1010E-03

201001000000

IN dB

-43.6



# ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED

FULL ANGLE OF CONE
ESTIMATED VOLUME

DENSITY

SUMMARY OF DATA FROM DEPTH

TARGET STREHGTH DISTRIBUTION FOR STRFTUK 3
-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
1 000O0O0O0CO0CO0O0CCO0O0

TS

/0 00O0O0O0CCO0O0TO0OTI1ICO02CO012¢0°¢01

HISTOGRAM

0O dB
1 dB
2 dB

IN CUBIC METERS
IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH C/./100>

OF BEAM

TO B
TO B
TO B

TOTAL NUMBER OF

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

1 dB
2 dB
3 dB

15

6.00

4.0 TO 5.

RECORDED ECHOES =

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

# ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OF FISH USED

LL ANGLE OF CONE
TIMATED VOLUME

DENSITY

SUMMARY OF DATA FROM DEPTH

TARGET STRENGTH DISTRIBUTION FOR STRATUft 4
-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

TS

t 0 0 O
HISTOGRAM
0O dB
1 dB
2 dB

0 O

0

IN CUBIC METERS
IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH

0

0

.32GE+03
.468E-01

.9990

PATTERN FACTORS > O dB
NUMBER OF ECHOES
NUMBER OF ECHOES
NUMBER OF ECHOES
IN dB =
IN dB =
0 dB=
8
6.00
= .560E+03
= . 143E-01
(7./1CO) = .9980

0

0

0

5.0 T0 6.0

2 1 1 0 1 3

OF BEAM PATTERN FACTORS > O dB

TO B
TO B
TO B

NUMBER DF
NUMBER OF
NUMBER OF

2

0 2

ECHOES
ECHOES
ECHOES

0

Orpr

28

B

.4247E-04

.5669E-04

«

0 0 0 O

0

IN dB

0

0

0

0

-43.72

-47.34

0

6.

29
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AVERAGE BACKSCATTERING CROSS SECTION = -4801E-04
BACKSCATTERING CROSS SECTION STD DEV = .5246E-04
AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 1
NUMBER DF FISH USED = 12

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = .868E+03

DENSITY IN FISH PER CUBIC METER = . 138E-01

EQUIVALENT STRATUM LENGTH C/./100) = .9970

SUMMARY OF DATA FROM DEPTH 2.0 T0O 6.0

DEPTH INTERVALS

FROM 2.00 2.40 2.80 3.20 3.60 4.00 4.40 4.80
TO 2.40 2.80 3.20 3.60 4.00 4.40 4.80 5.20

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
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=

QOO0 00000 O0OO0o

[eleojolojoNooNocNoNooNeooNoNoNcNelNoNeNo i YoNoN Yo loNeNelloNe!
[=NeleoNojojecolNceNoNoNoNolNcNiYoNoliiYoNeollcNoNoNoNeoNoNoNeoRo ko
COO0OO0O0O0OO0O0O0OO0OO000O0OO0ORERORO0O0ODO0OO0ODO0OO0OOOO
OO0OO0OO0O0COO0O0OO0ORrOO0OROORLRO9O0ORRLOOO 00O O0OO0OO0[G
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CO0O000O00O0O0O0OO0ORROOO RO

~

SUM

IN dB

o=

ONOO OO0 RLOOOOOOOOS

=]}
=

[cNolololoNoNoloNo]

-43.19

-46.05
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-20 [ 0
-is : 0
-16 : o)
SUM

0 0 0 o 0 U
o) 0 0 0 0 o
o o} 0 0 0 0
n 3 7 8

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

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

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

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

TOTAL NUMBER OF RECORDED ECHOES = 134
NUMBER OF ECHOES USED FOR STATISTICS = 42
AVERAGE BACKSCATTERING CROSS SECTION = 3900E-04

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH IN dB

TARGET STRENGTH

7047E-04

STD DEV IN dB

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF FISH USED = 42
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = 123E+04
DENSITY IN FISH PER CUBIC METER = -342E-01
EQUIVALENT STRATUM LENGTH <7./100) . 9985

»

»

[eNeNe)

42

IN dB = -44.09

-49.29



Reading

Analyzing Run tt

FILE NUMBER 1
FILE NUMBER

FILE NUMBER

FILE NUMBER 4
FILE NUMBER 5
FILE NUMBER 6
FILE NUMBER 7
FILE NUMBER 8
FILE NUMBER 9
FILE NUMBER 10

-file D:\esp_nra\W30#03a.dat

1

D: \esp_nra\W30#03a. dat

d :\esp__nra\W30#04a. dat

d :Nesp_nra\W30#05a.dat

d :\esp_nra\W30#06a.dat

d :\esp_nra\W30#09b .dat

d :\esp_nra\W30#10a.dat

d :\esp_nra\W30#Illa.dat

d :Nesp_nra\W30#12a.dat

d :\esp_nrA\w30# 13A _DAT

D: \ESF"_NRA\w31#05A.DAT

DATA GROUP REPORT FDR TRANSDUCER 1
TOTAL NUMBER OF PINGS =

DATA FOR FREQUENCY

SUMMARY OF DATA FROM DEPTH

420,

2.0 TO

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1

TS

HISTOGRAM
B= O dB
B= 1 dB
B- dB

GF BEAM

TO B
TO B
TO B

TOTAL NUMBER OF

n 76 14 12 10

PATTERN FACTORS > O
1 dB NUMBER
2 dB NUMBER
W~ dB NUMBER

RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

IN dB

IN dB

# ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OF FISH USED =

FULL ANGLE OF CONE

6594

3.0

9 7 4 1

dB

OF
OF
OF

ECHOES
ECHOES
ECHOES

93
6. 00

2

0 0 0 O

(L
oo~

213

.2654E-04

.3933E-04

19

0

0 0

IN dB

0

0

-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
« 0o 0 0 0 0 0 3 4 3

0

-45.76

-49.50
6.10



SUMMARY OF DATA FROM DEPTH 3.0 TO

TARGET STRENGH DISTRIBUTION RCR STRATUM
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -
4 3

wgw

4.0

10 0 000 OO

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B — 1 dB NUMBER OF ECHOES
B= 1dB TO B = 2 dB NUMBER OF ECHOES
B= 2 dB TO B = 3 dB 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 = 78
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = . 106E+04
DENSITY IN FISH PER CUBIC METER = .736E-01
EQUIVALENT STRATUM LENGTH (7./100) = 1.0000
SUMMARY OF DATA FROM DEPTH 4.0 TO .0

TS -74 -72 -70 -68 -66 -64 -
« 0O 00 O0O0DO0

HISTOGRAM OF BEAM PATTERN FACTORS > OdB

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

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

= 5

54 -52 50 -48 -46 -44 -2 -40 -38 -3 -34 -32 -30
5 881N B 6 7 32 3 00 0

~

.3600E-04

ARl N

.9747E-04

IN dB

IN

dB

197

78

= -44.44

.5587E-04

-48.01

5.81

21

227

79

= -40.11

. 1364E-03

-43.85

6.11



TARGET STRENGTH STD Utv iim ac -

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 79
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = . 186E+04
DENSITY IN FISH PER CUBIC METER = .426E-01
EQUIVALENT STRATUM LENGTH C/./100) - 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 -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 0o 0o 0000 2 3 3 3 5 5 2 2 5 3 3 1 0 0 0 0 0 O 00

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

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

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

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

TOTAL NUMBER OF RECORDED ECHOES = 177

NUMBER OF ECHOES USED FOR STATISTICS = 37

AVERAGE BACKSCATTERING CROSS SECTION = .1103E-03 IN dB = -39.57
BACKSCATTERING CROSS SECTION STD DEV = . 1449E-03

AVERAGE TARGET STRENGTH IN dB = -43.37
TARGET STRENGTH STD DEV IN dB = 6.22
# ECHOES WITH BEAM PATTERN FACTORS > O B= 11

NUMBER OF FISH USED *“ 37

FULL ANGLE OF CONE = .00

ESTIMATED VOLUME IN CUBIC METERS = 2B8E+04

DENSITY IN FISH PER CUBIC METER 129E-01

EQUIVALENT STRATUM LENGTH C/./100) 1.0000

SUMMARY OF DATA FROM DEPTH 2.0 10O 6.0
DEPTH INTERVALS

FROM 2.00 O 40 2.80 3.20 n6o0 4.00 4.40 4.380 k120 5.6t
TO 2.40 2.80 3.20 3.60 4.00 4.40 4.80 5.20 5.60 6 . 0Of

TS

-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
-68 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
-62 0 0 0 0 0 0 o 0 0
-60 1 1 3 1 0 0 0 0 0



J.

-50 7 6 10 n 1
-48 4 7 8 4 0
-46 % 12 4 1
-44 1 6 7 0 1
-42 0 5 8 0 1
-40 | 1 2 i
-38 0 o) T. 0 0
-36 0 0 0 (0]
-34 0 0 0 0 o]
-32 0 0 0 0 )
-30 0 0 0 o) 0
-28 0 0 0 0 0
-26 0 0 0 0 0
-24 0 0 0 0 )
-22 0 ) 0 0 0
-20 0 0 0 0 0
-18 0 ) 0 0 0
-16 0 0 0 ) 0
SUM 27 42 70 21 11

HISTOGRAM DF 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

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

NUMBER OF FISH USED =

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\Ww30#04a. dat
Analyzing Run # 1

DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUMBER OF PINGS =

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 TO

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

* o 0o 0 o o0 o0 o0 1 1 4 0 2 5 8 3

.407E+04
.705E-01

7

O

BN I T
'—‘l—‘n&- ok O
OI—‘OOHNH N
A O =D~ DNO -

OO O0OO0OO0OO0OO0CO0O+— SUITOUT SO BN

OCO0O0O0O0 00 OO —
OO0OO0OO0O00 O O+
Ooocoocoocooo
OCO0O0O0O0O0OQ
cNoNoNoNoNONONO N N

N
(0]
w
O
N
o
—
o
N
—

.5943E-04

. 1015E-03



HISTOGRAM OF BEAM PATTERN FACTORS > 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
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=
NUMBER OF FISH USED = 45
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .395E+03
DENSITY IN FISH PER CUBIC METER = . 114E+00
EQUIVALENT STRATUM LENGTH C/./100) = 1.0000

SUMMARY OF DATA FROM DEPTH 3.0 T0O 4.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

a1

144

45

. 7009E-04

. 1381E-Q3

14

IN dB

-41.54

-45.97

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 00 o o0 0 0o o o0 1 31 3 3 1 2 1 0 0 2 2

HISTOGRAM OF BEAM PATTERN FACTORS > 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

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 = 20
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .851E+03
DENSITY IN FISH PER CUBIC METER = .235E-01
EQUIVALENT STRATUM LENGTH ("/./100) = . 9998

1 0 0 0

117

20

.6362E-04

. 1024E-03

0 0

IN dB

0

-41.96

-47 .88

7.52



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 -3

« 000 O0O0OODOU 43 1 113 4 110 0 O
HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B OdB TO B = 1 dB NUMBER OF ECHOES = 3
B= 1d8 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 STATISTICS = 26
AVERAGE BACKSCATTERING CROSS SECTION = .2Q87E-04
BACKSCATTERING CROSS SECTION STD DEV = .3529E-04
AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 5

NUMBER OF FISH USED = 26

FULL ANGLE OF CONE - 6.00

ESTIMATED VOLUME IN CUBIC METERS = . 149E+04

DENSITY IN FISH PER CUBIC METER = .175E-01

EQUIVALENT STRATUM LENGTH (7./1CO) = 9996

SUMMARY OF DATA FROM DEPTH 5.0 TO 6.0

TARET STRENGH DISTRBUTION KR SIRAIWM 4

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -
I 00O0O0OOO OO O?1 127596 9 975
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

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 = 70
FULL ANGLE OF CONE = 6.00

I
N OO ©

287

70

.7772E-04

. 1054E-03

-32 -30-28 -26 -24 -22 -20 -18 -16
0

0 0 0 00O 0O

IN dB = -45.40

-49. 18

6.39

-28 -26 -24 -22 -20 -18 -16
0 00 0O0OOOOPO

IN dB = -41.09

-44.50

5.87



ESTIMATED VOLUME IN CUBIC METERS = .231E+Q4
DENSITY IN FISH PER CUBIC METER = .303E-01
EQUIVALENT STRATUM LENGTH (7-/100) = .9994

SUMMARY OF DATA FROM DEPTH 2.0 T0O 6.0

DEPTH INTERVALS

FROM 2.00 2.40 2. . . . . . . .
TO 2.40 2.80 3. 20 3.60 4.00 4.140 4. 80 5.20 5. 60 6.00

TS SUM
-74 0 0 0 (i 0 c ) 0 0 0 0
72 0 0 o) 0 0 0 0 0 0 0 0
-70 0 0 o 0 0 d 0 0 0 0 ]
-68 0 0 0 0 0 0 0 0 0 a 0
-66 0 0 0 0 o) 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 o) 0 0 0
-62 (i 0 0 0 ) c 0 0 0 0] 0
-60 1 0 0 0 0 0 0 0 0 0 1
-58 0 1 1 ) 0 o) 2 d 0 7
-56 o 1 1 /t 0 1 0 1 0 11
-m54 0 0 0 1 0 1 0 o) 1 1 4
52 9 9 1 0 n 2 0 . 4 16
-50 3 0 1 2 I 0 1 2 14
-48 1 6 1 1 0 0 (] 2 5 19
-46 o) 0 t; 0 1 1 1 1 5 14
44 3 2 1 0 0 1 4 1 7 21
-42 h 3 1 a 0} 0 1 2 7 17
-40 1 1 0 0 a a 1 n 10
-38 0 2 1 1 a 0 0 1 1 9 15
-36 0 1 o 1 1 a 0 0 0 4l 6

4 0 0 1 1 ) a 0 0 0

1 0 0 0 o 0 ) 0 0 0 1 1
-30 0 1 0 d 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
-24 0 0 0 ) 0 ) 0 0 0 0 0
—22 o] 0 0 c a o] 0 0 0] 0 d
-20 0 0 0 0 t] 0 o) 0 0 0 0
-18 0 0 0 0 a 0 0 0 0 o) 0
-16 0 0 0 o G 0 0 0 0 0 0
SUM 12 cr 13 14 -3 6 10 14 17 49 161

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

TOTAL NUMBER OF RECORDED ECHOES = 715

NUMBER OF ECHOES USED FOR STATISTICS = 161

AVERAGE BACKSCATTERING CRDSS SECTION = .6594E-04 IN dB = -41.81

BACKSCATTERING CROSS SECTION STD DEV = . 1085E-03

AVERAGE TARGET STRENGTH IN dB = -46.09

TARGET STRENGTH STD DEV IN dB

1
()}

. 50



ro *
6.00
327E+04

493E-C1

toESmeTin *CUBIc meters
FISH PER CUBIC METER
tQUIVALENT STRATUM LENGTH (XA100)

Reading -file d:\esp_nra\W30#05a\dat
Analyzing Run # 1 J
DATA GROUP REPORT FOR TRANSDUCER 1

TOTAL NUMBER OF PINGS =

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 T0O 3.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1

304:

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 00O0O0O0OO0O71

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= OdB TO B= 1 dB NUMBER OF ECHOES
8= 1dB TO B = 2 dB NUMBER OF ECHOES
B= 2 dB TO B= 3 dB 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 = 2
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .226E+03
DENSITY IN FISH PER CUBIC METER = .885E-02
EQUIVALENT STRATUM LENGTH (7./100) = 1.0000
SUMMARY OF DATA FROM DEPTH i.0 TO 4.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

8067E-06 IN dB

2438E-06

10 0 00 OOOOOOUOOOTOOOT®OUOOTOOTOQO

= -60.93

-61.03

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

= 0000001

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0 dB TO B = 1 dB

NUMBER OF ECHOES

1000210010000O0O0O0O0O0O0O0CO0CO0GO0T0



Vu

= 1 dB
B= dB

TOTAL NUMBER OF
NUMBER OF ECHOES USED FOR STATISTICS
AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

A Ul
2 dB
3 dB

RECORDED ECHOES

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

# ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OF FISH USED =
FULL ANGLE OF CONE =

ESTIMATED VOLUME
DENSITY IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH (7/100)

SUMMARY OF DATA FROM DEPTH

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3

IN CUBIC METERS

iNitric?crv ur
NUMBER OF
NUMBER OF

O dB=

6
6.00

.485E+03
.124E-01

.9970

5.0

20

6

. 1043E-04

. 1435E-04

IN dB = -49.82

-53.40

6.62

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

| 0 0 O
HISTOGRAM
B= 0 dB
B= 1 dB
B= N 4B

TOTAL NUMBER OF

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

OF BEAM

0 0 1 3

1 dB
2 dB
3 dB

RECORDED ECHOES

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

NUMBER OF
NUMBER OF
NUMBER OF

7 3 6 1

PATTERN FACTORS > O dB

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF FISH USED =
FULL ANGLE OF CONE =

ESTIMATED VOLUME
DENSITY IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH

SUMMARY OF DATA FROM DEPTH

IN CUBIC METERS

42
6.00

.847E+03
.496E-01

.9940

ECHOES
ECHOES
ECHOES

.5303E-04

1 0 0 O

Ol

105

0 0 0 O O

42

IN dB = -42.75

.7093E-04

-46.06

5.86

12



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 dB8 TO B = dB NUMBER OF ECHOES = 4
TOTAL NUMBER OF RECORDED ECHOES = 190
NUMBER OF ECHOES USED FOR STATISTICS = 51
AVERAGE BACKSCATTERING CROSS SECTION = . 1074E-02 IN dB = -29.69
BACKSCATTERING CROSS SECTION STD DEV = . 1348E-02
AVERAGE TARGET STRENGTH IN dB = -33.27
TARGET STRENGTH STD DEV IN dB = 6.22
# ECHOES WITH BEAM PATTERN FACTORS > O dB= 11
NUMBER OF FISH USED = 51
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = . 131E+04
DENSITY IN FISH PER CUBIC METER = .389E-01
EQUIVALENT STRATUM LENGTH (7./100) = 9911
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 \WmO
TO 2.40 2.80 3.20 3.60 4.00 4.40 4.80 5.20 5.60 6.00
TS
-74 0 0 0 0 o) 0 0 o) 0 0
-72 0 0 0 0 0 0 0 (] 0 0
-70 0 0 0 0 o) 0 0 0 o) 0
-68 0 0 0 0 0 0 0 0 0 0
—66 0 0 0 0 0 o] o 0 0 o
-64 0 0 0 0 0 0 0 0 o) 0
-62 0 1 1 0 0 0 0 0 0 0
-60 0 1 0 0 1 0 0 0 o) )
-58 0 0 0 0 0 0 1 0 o) 0
-56 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
-50 0 0 0 1 0 0 4 0 0 0
-48 0 0 0 0 0 2 1 1 0 0
-46 0 0 0 0 0 0 5 0 1 o
—44 0 0 0 0 1 0 6 2 1 0
-42 0 0 0 0 0 0 3 0 3 0
-40 0 0 0 0 0 0 3 5 3 0
-38 0 0 0 0 0 0 1 0 4 1
-36 0 0 0 0 0 0 1 2 2 2
—34 0 0 0 0 0 0 1 0 2 2
-32 0 0 0 0 0 0 0 0 2 "1
-30 0 0 0 0 0 0 0 0 7 1
-28 0 0 0 0 0 0 o 0 4 4
-26 0 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0 0 3
-22 0 0 0 0 0 0 0 0 1 1
-20 0 0 0 0 0 0 0 0 0 0
—-1Q n n n n o n n 0 0 n
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SUM

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

1 dB NUMBER OF ECHOES — 10
2 dB NUMBER OF ECHOES = a
3 dB NUMBER OF ECHOES 11

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

TOTAL NUMBER OF RECORDED ECHOES = 338
NUMBER OF ECHOES USED FOR STATISTICS = 102
AVERAGE BACKSCATTERING CROSS SECTION = .607GE-03

BACKSCATTERING CROSS SECTION STD DEV = .1160E-02

AVERAGE TARGET STRENGTH IN dB

TARGET STRENGTH STD DEV IN dB
# ECHOES WITH BEAM PATTERN FACTORS > O dB= 29

NUMBER OF FISH USED = 102
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS . 186E+04
DENSITY IN FISH PER CUBIC METER .549E-01
EQUIVALENT STRATUM LENGTH (/./100) - .99!

Reading -file d:\esp_nra\w30#06a.dat
Analyzing 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

00

102

IN dB -32.17

-40. 16

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 0O 0O 0 3 0 0 1 0 0 O OO OO O0O O0 O 0 0 0 00O O 0O

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

TOTAL NUMBER OF RECORDED ECHOES = 12

NUMBER OF ECHOES USED FOR STATISTICS = 4

AVERAGE BACKSCATTERING CROSS SECTION = . 1933E-05 IN dB = -57.14
BACKSCATTERING CROSS SECTION STD DEV = . 1572E-05

AVERAGE TARGET STRENGTH IN dB = -57.97
TARGET STRENGTH STD DEV IN dB = 2.87
# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 2

NUMBER OF FISH USED - 4

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = . 159E+03

DENSITY IN FISH PER CUBIC METER = .252E-01

EQUIVALENT STRATUM LENGTH C/./100) = 1.0000

SUMMARY OF DATA FROM DEPTH 3.0 TO 4.0

TARGET STRENGIH DISTRIBUTION FCR SIRATUM
T? “TA -T2 -70 -68 *65 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -3 -30 -28 -26 -24 -22 -20 -18 -16
oo0o000001101000000O00O0©0O0O0O0O0O0CO0CO0TO0OD

HISTOGRAM OF BEAM PATTERN FACTORS > OdB

B= O dB TO B
B= 1dB TO B
B= 2 dB TO B

1 dB NUMBER OF ECHOES
2 dB NUMBER OF ECHOES
3 dB NUMBER OF ECHOES

I
N OO

TOTAL NUMBER OF RECORDED ECHOES - 9

NUMBER OF ECHOES USED FOR STATISTICS

3

AVERAGE BACKSCATTERING CROSS SECTION

.2419E-05 IN dB = -56.16
BACKSCATTERING CROSS SECTION STD DEV = . 1956E-05

AVERAGE TARGET STRENGTH IN dB

-57.08
TARGET STRENGTH STD DEV IN dB

1
w

.38
# ECHOES WITH BEAM PATTERN FACTORS > O dB- 2

NUMBER OF FISH USED = 3
—e e /'Mci ¢ nc rnMP = 6.00



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

BACKSCATTERING CROSS SECTION STD DEV = .1956E-05

AVERAGE TARGET STRENGTH IN dB = -57.08
TARGET STRENGTH STD DEV IN dB = 3.38
# ECHOES WITH BEAM PATTERN FACTORS > O dB= 2

NUMBER OF FISH USED = 3

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = .340E+03

DENSITY IN FISH PER CUBIC METER = .881E-02

EQUIVALENT STRATUM LENGTH (7./100) = .9944

SUMMARY OF DATA FROM DEPTH 4.0 T0O 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
« o o0 o0 o0 0 0 0 0111 3 0 0 0O OOOOOOTO0OO0OOWO0OUO0OTUOTUOTU®OTUOSTUO

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 9
B= 1 d8 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 STATISTICS

6

AVERAGE BACKSCATTERING CROSS SECTION = .4619E-05 IN dB ~ -53.35
BACKSCATTERING CROSS SECTION STD DEV = .2579E-05

AVERAGE TARGET STRENGTH IN dB = -54.07
TARGET STRENGTH STD DEV IN dB = 2.88
# ECHOES WITH BEAM PATTERN FACTORS > O dB= 3

NUMBER OF FISH USED = 6

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = .593E+03

DENSITY IN FISH PER CUBIC METER = .101E-01

EQUIVALENT STRATUM LENGTH C/./100) = .9890

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 0o 00000 0O O O0OTUO0OT1 10 0 0 O O OO OO O O O0O O O O0 O O



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
TOTAL NUMBER OF RECORDED ECHOES = 6
NUMBER OF ECHOES USED FOR STATISTICS = 2
AVERAGE BACKSCATTERING CROSS SECTION = . 7694E-05
BACKSCATTERING CROSS SECTION STD DEV = . 1231E-05
AVERAGE TARGET STRENGTH IN dB =
TARGET STRENGTH STD DEV IN dB =
# ECHOES WITH BEAM PATTERN FACTORS > O dB= (0]
NUMBER OF FISH USED = 2
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .914E+03
DENSITY IN FISH PER CUBIC METER = .,219E-02
EQUIVALENT STRATUM LENGTH C/./100) = .9835
SUMMARY OF DATA FROM DEPTH 2.0 TD 6.0
DEPTH INTERVALS
FROM 2.00 2. 40 2.80 3. 20 3. 60 4. 00 4. 40 4.80
TO 2.40 2.80 3.20 3.60 00 4.40 4.80 5.20
TS
74 0 0 0 0 0 0 0 0
72 0 0 0 0 0 0 0 0
-70 0 0 0 0 0] 0 0 0
-68 0 0 0 0 0 o] 0 o
—66 0 0 0 0 o] 0 0 0
-64 0 0 0 0 0 0 0 o]
-62 0 0 0 0 0 0 0] 0
-60 1 0 o 0 0 0 0 0
—58 o 0 1 0 0 0 o 1
-56 0 0 0 0 0 1 0 0
-54 1 0 1 0 o] 1 0 0
-52 0 0 0 0 0 0 1
-50 0 0 0 0 0 0 0 0
-*48 0 0 0 0 0 0 0 0
-46 0 0 0 0 0 0 0 0
44 0 0 0 0 0 0 0 0
-42 0 0 0 0 0 o] 0 0
-40 0 0 0 0 0 0 0 0
-38 0 0 0 0 0 0 0] 0
-36 0 0 0 0 0 0 0 0
-34 0 0] 0 0 ()] 0 0 0
-32 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 o]
-28 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0
-24 0 0 0 0 0] 0 0 0
22 0 0 0 0 0 0 0 0
-20 0 0 0 0 o] 0 0 0
18 0 0 o] 0 o] 0 0 0
16 0 0 0 0 0 0 0 0
SUM 2 0 5 0 0 5 0 2

IN dB

[eleololoNoNoNeoloNoleooloNoleoNe Neloh e eoloNelolololojlo NoloNe]

= -51.14

-51.17

[eNeololoNeoNeoloNeololf_YeoloNoNoloNoNolojoNolojojolelolojloNoe o o]

.70

S1



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= dB TO B = 3 dB 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=
NUMBER OF FISH USED = 15
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = . 130E+04
DENSITY IN FISH PER CUBIC METER = .116E-01
EQUIVALENT STRATUM LENGTH C/./100) = 9917
Reading -file d:\esp_nra\w30#06a. dat

Analyzing Run # 2
Reading file d:\esp nra\W30#09b.dat

Analyzing Run # 1
DATA GROUP REPORT FOR TRANSDUCER 1

TOTAL NUMBER OF PINGS = 3058

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 TO

TARET STRANGIH DISTRIBUTION AR SRAIWM 1

TS -74 -72 -70 -68 -66 -64 -42 -60 -58 -56 -54 -52 -50 -4B -46 -44 -
0 0 00O

10 0 00 00O 00 12 0

HISTOGRAM OF BEAM PATTERN FACTORS > O
B= O dB TO B = 1 dB NUMBER
B= 1dB 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

IN dB

AVERAGE TARGET STRENGTH

IN dB

TARGET STRENGTH STD DEV

litttu r./»>Trrr,M « —

it pruntrq

dB

OF
OF
OF

42
0

ECHOES
ECHOES
ECHOES

(I T
—

55

15

.3873E-05

.2723E-05

o0

.2297E-05

IN dB

IN dB

= -54.12

-55.32

-40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
00 00O

19

3

-56.39

.5921E-06

-56.48

1.11



r-nrn otattqtir.s —

NUMBER OF FISH USED =

FULL ANGLE OF CONE
ESTIMATED VOLUME

DENSITY

SUMMARY OF DATA FROM DEPTH

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2

IN CUBIC METERS
IN FISH PER CUBIC METER

EQUIVALENT STRATUM LENGTH (7./100)

3

6.00

. 22BE+03

. 132E-01
1.0000

3.0 TO 4.0

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
« 00000O0CO0CO0CO0Z2T1

HISTOGRAM
B= O dB
>B= 1 dB
B— 2 dB

OF BEAM

TO B
TO B
TO B

TOTAL NUMBER OF

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

PATTERN FACTORS > O dB

1 dB
2 dB
3 dB

RECORDED ECHOES

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

# ECHOES WITH BEAM PATTERN FACTORS > O

NUMBER OF FISH USED =

FULL ANGLE OF CONE
ESTIMATED VOLUME

(DENSITY

SUMMARY OF DATA FROM DEPTH

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
S -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32

« 0 0 0 O0O0O0OOOUO0OTGOD1

HISTOGRAM
B= O dB
B= 1 dB
B- 2 dB

TO B
TO B
TO B

IN CUBIC METERS
IN FISH PER CUBIC METER

EQUIVALENT STRATUM LENGTH (7./100) =

4.0 TO

NUMBER OF
NUMBER OF
NUMBER OF

ECHOES
ECHOES
ECHOES

dB=

6

6.00

.490E+03

. 123E-01
.9985

5.0

Inmn
oOFr N

24

6

.3910E-G5

.2783E-05

IN

dB

1 200000000O0O0O0CO0O0OO0O0OD0TC0T0

-54.08

-55. 15

3.46

-30 -28 -26 -24 -22 -20 -18 -16

10 00O0O0OOCOOOOOOOOOOTO

OF BEAM PATTERN FACTORS > O dB

1 dB
2 dB
3 dB

TOTAL NUMBER OF RECORDED ECHOES

NUMBER OF ECHOES
NUMBER OF ECHOES
NUMBER OF ECHOES

NUMBER OF ECHOES USED FOR STATISTICS =

Innn
N

14



AVENHUt bMUKDbDLHI ItHIIMb LKUSS SECTION

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

# ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OF FISH USED =
FULL ANGLE OF CONE =
IN CUBIC METERS

ESTIMATED VOLUME

DENSITY

IN dB

IN dB

SUMMARY OF DATA FROM DEPTH

TARET STRENGIH DISTRIBUTION KR STRATUM 4

TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48
0 0000O0OOOCOOTOZ21

IN FISH PER CUBIC METER

EQUIVALENT STRATUM LENGTH (7./100)

0

- t u IN dB = -52._42
.3346E-05

-52.91

2.55

dB=

3

6.00

5.0 TO 6.

1

. BS5E+03
.351E-02

.9970

46 -44 -42 -40 -38 -36 -34 -32
1100000

-30-28 -26 -24 -22 -20 -18 -16
0 0

0 0 0 00 0O

HISTOGRAM OF BEAM PATTERN FACTORS > O dB
B= O dB TO B = 1 dB NUMBER OF ECHOES = 0
B= 1dB TO B = 2 dB NUMBER OF ECHOES = 0
B” 2 dB TO B = 3 dB NUMBER OF ECHOES = 0
TOTAL NUMBER OF RECORDED ECHOES = 38
NUMBER OF ECHOES USED FOR STATISTICS = 6
AVERAGE BACKSCATTERING CROSS SECTION = .1647E-04 IN dB = -47.83
BACKSCATTERING CROSS SECTION STD DEV = .1218E-C4
AVERAGE TARGET STRENGTH IN dB = -48.90
TARGET STRENGTH STD DEV IN dB = 3.40
# ECHOES WITH BEAM PATTERN FACTORS > O dB= (0]
NUMBER OF FISH USED = 6
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .132E+04
DENSITY IN FISH PER CUBIC METER = .453E-02
EQUIVALENT STRATUM LENGTH (7./100) = .9956
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 3.20 3.60 4.00 4.40 4.80 5.20 5.60 6.00

TS SUM

-74 ()} 0 0 0 0 0 0 0 0 0 0

-72 0 0 0 0 0 0 0 0 0 0 0

-7i't * n n M a ri /N 1% M N N



JKTiSf

T
o] 2 o]
! * 2 o] (o] 0 1 0
-54 0 0 o] 0 1 0
0 0 0 0 0
-50 0 0 0 0 0 0
-4 8 0 0 0 o 0 0
-46 0 0 0 0 0 o]
-44 0 0 0 0 (o] 0
-42 0 0 0 (o] 0 0
-40 0 o 0 0 0 0
-38 0 0 0 0 o 0
0 0 0 0 0 0
-34 0 0 0 0 (o] 0
-32 0 0 0 0 0 Q
-30 0 0 0 0 (o] 0
-28 0 0 o] 0 0 0
-26 0 0 0 0 0 0]
-24 0 o 0 0 0 0
-22 ! 0 0 0 0 0 0
-20 0 0 (o] 0 0 0
-18 0 0 0 0 0 0
-16 0 0 0 0 0 0
SUM [t 0 0 0 6 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
B= dB TO B * 3 dB NUMBER OF ECHOES
TOTAL NUMBER OF RECORDED ECHOES =
NUMBER OF ECHOES USED FOR STATISTICS =
AVERAGE BACKSCATTERING CRDSS 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 = 19
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = . 188E+04
DENSITY IN FISH PER CUBIC METER = .101E-01
EQUIVALENT STRATUM LENGTH (7./100) « .9978
Reading -file d:\e5p_nra\W30ttlOa.dat
Analyzing Run # 1
DATA GROUP REPORT FOR TRANSDUCER
TOTAL NUMBER OF PINGS = 894
DATA FOR FREQUENCY 420.

O 00 0000000000 OO0 00 bPO0O OO0

506

19

8074E—-05 IN

8970E-05

[eNeNeolojololololeololNolNoNoNaol=loNeolNchtYoloXoNoNe!

dB

OO0 00000000000~k OoO

-50.93

-52.84



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 00 0 O0O01 t 1 00 0 000O0O0D©O 00O 0 00 00 0 0 0O

HISTOGRAM OF BEAM PATTERN FACTORS > 0O 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 =
TOTAL NUMBER OF RECORDED ECHOES = 7

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION . 1077E-05 IN dB = -59.68
BACKSCATTERING CROSS SECTION STD DEV .5171E-C6

AVERAGE TARGET STRENGTH IN dB = —60=06
TARGET STRENGTH STD DEV IN dB = 2. 30
# ECHOES WITH BEAM PATTERN FACTORS > O dB= 2

NUMBER OF FISH USED

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = .663E+U2

DENSITY IN FISH PER CUBIC METER .452E-01

EQUIVALENT STRATUM LENGTH </./10C)

1. 0000

IUMMARY 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
o o000O0O0CO0O0OCOOTO0OTOOTLO0OO0OTO0CTO0OTO0OTO0TO0O0 0.0 0 0 00O

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= OdB 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

TOTAL NUMBER OF RECORDED ECHOES = 24

NUMBER OF ECHOES USED FOR STATISTICS = 1

AVERAGE BACKSCATTERING CROSS SECTION = 1269E-04 IN dB = -48.96
BACKSCATTERING CROSS SECTION STD DEV = OOO0O0E+00

AVERAGE TARGET STRENGTH IN dB = -48.96
TARGET STRENGTH STD DEV IN dB = .00

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 0



EQUIVALENT STRATUM LENGTH (X/7100) = 1.0000

SUMMARY OF DATA FROM DEPTH 4.0 TD 5.0

TARET STRENGTH DISTRIBUTION KR SIRATUM 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 - 42 -40 -38 -36 -34 -2 -D
000 2 1 002 000000

« 00 0 0 00O 0 10 0 0 00 0 0O

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

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

B= 1 dB T0 B = 2 dB NUMBER OF ECHOES = 0

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

TOTAL NUMBER OF RECORDED ECHOES = 19

NUMBER OF ECHOES USED FOR STATISTICS = 5

AVERAGE BACKSCATTERING CROSS SECTION = .3075E-04 IN dB = -45.12
BACKSCATTERING CROSS SECTION STD DEV = .3465E-04

AVERAGE TARGET STRENGTH IN dB = -48.22
TARGET STRENGTH STD DEV IN dB - 6.06
# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 1

NUMBER OF FISH USED = 5

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = .250E+03

DENSITY IN FISH PER CUBIC METER = .200E-01

EQUIVALENT STRATUM LENGTH (7./100) = 1.0000

SUMMARY OF DATA FROM DEPTH 5.0 TO 6.0

THSSET STRINGTH DISTRIBUTION FOR SIRAIUM - 4
TS 74 -72 -70 -68 -66 -64 -62 -60 -56 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -3 -28 -26 -24 -22 -20 -18 -16
9 00 00O0O0O0OO0OOO 3112786 8421310000000

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 = 2
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 1
TOTAL NUMBER OF RECORDED ECHOES = 90
NUMBER OF ECHOES USED FOR STATISTICS = 47
AVERAGE BACKSCATTERING CROSS SECTION = .1310E-03 IN dB = -38.83
BACKSCATTERING CROSS SECTION STD DEV = .2003E-03

AVERAGE TARGET STRENGTH IN dB = -



TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 14
NUMBER OF FISH USED = 47

FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .3B8E+03
DENSITY IN FISH PER CUBIC METER = .121E+00
EQUIVALENT STRATUM LENGTH C/./100) = 1.0000
SUMMARY OF DATA FROM DEPTH O TO 6.0

DEPTH INTERVALS

FROM 2.00 2.40 2.80 20 3.60 4.00 4.40
TO 2.40 2.80 3.20 .60 4.00 4.40 4.80
TS
-74 0 0 0 0 ) 0 a
-72 0 0 ) 0 0 0 a
-70 0 0 0 0 0 ) 0
-68 0 0 0 0 0 0 0
—66 0 0 0 0 ) 0 0
-64 0 0 0 0 0 0 0
-62 1 o 0 0 o 0 a
-60 0 1 0 0 0 0 o}
-58 0 0 1 0 0 ) 0
-56 0 0 0 0 0 ) 0
-54 0 0 o 0 0 1 1
-52 0 0 0 0 0 0 0
-50 0 0 0 0 0 0 a
-48 0 0 1 0 0 ) 0
-46 0 0 0 0 0 0 0
-4 4 o 0 0 0 0 o 0
-42 ) o 0 0 0 0 1
-40 0 0 0 0 0 a 0
-38 0 0 0 0 0 0 0
-36 o) ) 0 0 0 0 )
-34 @ 0 0 0 0 a )
0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0
-28 ) 0 0 0 0 = 0
-26 0 0 o) 0 0 0 0
-24 0 a 0 0 0 0 a
—22 0 0 0 0 0 a a
-20 0 0 0 ) 0 0 a
-18 0 0 0 0 0 o 0
-16 0 0 0 0 0 0 a
SUM 1 1 0 0 1 o
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 =
B- ° dB TO B = 3 dB NUMBER OF ECHOES =
TOTAL NUMBER OF RECORDED ECHOES = 304

NUMBER OF ECHOES USED FOR STATISTICS =

58

4.80 5.20
5.20 5.60
0 0
0 o
0 o
0 0
o (0]
0 0
0 0
0 a
0 0
0 0
1 1
1 0
1 o]
1 1
1
9 4
n 0
1
1 1
1 1
0 1
n 1
0 1
0 0
0 o
a 0
0 0
a 0
0 0
0 0
15 14
13
'4

.60
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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 =
ESTIMATED VOLUME IN CUBIC METERS
DENSITY IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH (7./100)

Reading -file d:\esp_nra\W(
Analyzing Run # 1

DATA GROUP REPORT FOR TRANSDI
TOTAL NUMBER OF PINGS =

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 TO

TARGET STRENGH DISTRIBUTION KR SIRAIWM 1
1

TS -74 -72 -70 -68 -66 -64 -62 -60 -5B -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -2 -30
00 310000000O0O0O0O0O0GO0O0

* 0 0 0 O

58

6.00
.548E+03

. 106E+00

1.0000

2612

HISTOGRAM OF BEAM PATTERN FACTORS 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
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 = 5
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = . 195E+03
DENSITY IN FISH PER CUBIC METER = .256E-01
EQUIVALENT STRATUM LENGTH (7./100) = 1.0000
SUMMARY OF DATA FROM DEPTH 3.0 TO 4.0

TARET STRENGIH DISTRIBUTION AR STRATUM 2

TS -74 -72 -70 -Aft -W -AO -Alt sk i -80 -SA -4Q -AA -11

18

14

.1047E-05

.3776E-06

-»a -to -it & -r>

0

IN dB

>

-28 -26 -24 -22 -20 -18 -16
0 0 0 O0O0O

= -59.80

-60.04



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
TOTAL NUMBER OF RECORDED ECHOES = 16

NUMBER OF ECHOES USED FOR STATISTICS 4

AVERAGE BACKSCATTERING CROSS SECTION = . 1581E—05 IN dB = -58.01
BACKSCATTERING CROSS SECTION STD DEV = , 1353E-05
AVERAGE TARGET STRENGTH IN dB = .58.98
TARGET STRENGTH STD DEV IN dB = 3. 15
# ECHOES WITH BEAM PATTERN FACTORS > O dB=
NUMBER OF FISH USED = 4
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .420E+03
DENSITY IN FISH PER CUBIC METER = .952E-02
EQUIVALENT STRATUM LENGTH C/./100) = 1.0000
SUMMARY OF DATA FROM DEPTH 4.0 TO 5. (
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 -4 - -30
* 00 0O0O0DO0O0OOOOT23520712010 000 0 0
*
HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB
B= 0 dB TO B= 1dB NUMBER OF ECHOES = 0
B= 1dB TO B= 2 dB NUMBER OF ECHOES = 0
B= 2 dB TO B= 3 dB NUMBER OF ECHOES = 0
TOTAL NUMBER OF RECORDED ECHOES = 42
NUMBER OF ECHOES USED FOR STATISTICS = 16
AVERAGE BACKSCATTERING CROSS SECTION = 2565E-04 IN dB = -45.91
BACKSCATTERING CROSS SECTION STD DEV = 3472E-04
AVERAGE TARGET STRENGTH IN dB = -48.52
TARGET STRENGTH STD DEV IN dB = 4.51

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 16
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .735E+03
DENSITY IN FISH PER CUBIC METE = .218E-01
POI ITUAL tTKIT CTDATI IM |1 CKIQTIJ Va4 « N — <



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 -I1B -16
| o 0 o 0o 0 OO O O O O 4 5 8 6 8 4 2 2 5 10 0 0 0 0 0 O O O

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = I dB NUMBER OF ECHOES =

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 = 147
NUMBER OF ECHOES USED FOR STATISTICS = 45
AVERAGE BACKSCATTERING CROSS SECTION = . 6994E-04 IN dB = -41.55
BACKSCATTERING CROSS SECTION STD DEV = .9347E-04
AVERAGE TARGET STRENGTH IN dB = -44.57
TARGET STRENGTH STD DEV IN dB = 5.09
# ECHOES WITH BEAM PATTERN FACTORS > O dB= 4
NUMBER OF FISH USED = 45

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = .U4E+04

DENSITY IN FISH PER CUBIC METER = .395E-01

EQUIVALENT STRATUM LENGTH (7./100) = .9998

SUMMARY OF DATA FROM DEPTH 2.0 TO 6.0

DEPTH INTERVALS

R

TS

74
72
.70
68
-66
-64
-62
.60
.58
.56
-54
52
-50
.48
.46
-44
42
-40
-38
- TA

eNeleNolNeclNoNo ol

=R NOOODOOOO0OOOOO

OO0 O000O000DO0OO0OLNOOOOOOO
O0O00D000000D0 000000 OO0
OO0 000O0000O0OO0 SNOOWBLOOO
0=0000000FHLH0O0OFLO0OO0O0 00 0O
BO00 000000000 0000000
OO0 0O0O0O0OFLrNOOODODODOOOOOO
OES00FrRrONOFLRNOOOOOOOO OO
OO NOOO L0 O000DO0OO0O0O0O0OO
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M

_30 o) Q - b-u
-28 0 0 ) 0 0 o) )
-26 0 ) ) 0 0 0 )
-24 0 0 0 0 0 0 0
-22 ) 0 0 0 o 0 0
-20 0 0 0 0 0 0 0
-18 0 0 0 0 ) ) 0
-16 0 0 0 0 0 o) 0
SUM 7 0 4 n 0 9

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B~ 0 dB TO B = 1 dB NUMBER OF ECHOES =

B— 1dB TO B - 2 dB NUMBER OF ECHOES =

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

TOTAL NUMBER OF RECORDED ECHOES = 322

NUMBER OF ECHOES USED FOR STATISTICS = 71

AVERAGE BACKSCATTERING CROSS SECTION = .5056E-04

BACKSCATTERING CROSS SECTION STD DEV = .8036E-04

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB® 12

NUMBER OF FISH USED "= 71

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = 161E+04

DENSITY IN FISH PER CUBIC METER 440E-01

EQUIVALENT STRATUM LENGTH (7./100) - .9999

Reading Tile d:\esp_nra\Ww30ttl2a.dat
Analyzing Run # 1

DATA GROUP REPORT FOR TRANSDUCER 1

TOTAL NUMBER OF PINGS - 2834

DATA FOR FREQUENCY  420.

SUMMARY OF DATA FROM DEPTH 2.0 TO 3.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS -74-72 -0 6B 66 64 &2 60 58 56 54 -52 50 48 46 M4 4L 40 -B -6 V- -0 -
*000O0 000012310 10 00 10 0 O 0O O

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

imdcc”" np RFCORDED ECHOES = 48

0 o
0 0
0 o
0 0
0 0
0 0
24 21

IN dB = -42 .96

-47 .39

6. 77

0O 00O



AVERAGE BACKSCATTERING CROSS SECTION
HACKSCATTERING CROSS SECTION STD DEV
AVERAGE TARGET STRENGTH IN dB
IARGET STRENGTH STD DEV IN dB

d ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

HUMBER OF FISH USED = 9
JDLL ANGLE OF CONE = 6.00
ST IMATED VOLUME IN CUBIC METERS 209E+03
DENSITY IN FISH PER CUBIC METER 430E-01
VGUI VALENT STRATUM LENGTH (7./100) 1.0000

NUMMARY OF DATA FROM DEPTH 3.0 TO 4.0

TARGET STRENGTH DISTRIBUTICN FOR STRATWM 2

.9954E-05

.2018E-04

IN dB

-50.

-54.

T -14-72 -0 -B-H-AXR-DBH-AR-DLBLLH-HULOD-B-H-A--D-B-6-4-2-0-18-16
1100

I 00 0OO0OOOOI12 31000

HISTOGRAM OF BEAM PATTERN FACTORS > 0O dB

ii- 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

‘“lijTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

UnCKSCATTERING 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 = 9
PULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .451E+03
density in fish per cubic meter = .200E-01
EUIJIVALENT STRATUM LENGTH (7./100) = .9989

SUMMARY OF DATA FROM DEPTH 4.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FR STRATWM 3

S -7A-12 - 68 6 -64-62-60-58-5-HA4-2-5048-46-4-42-40-38-H-#--D
0 0 52 01

I CO0C 0 00O 1141 1

CTFiRp™w nrr ncfIM dattcdm cArmnn s M

N

.1026E-04

IN dB

0 0 0OO0OOOOOOOTQ OO

40

= -49.:
.1656E-04
-54._*

5.



FATTERN FACTORS > 0

dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES
B= 1dB TO B = 2 dB NUMBER OF ECHOES
B= dB TO B = 3 dB 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 = 16
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME 1IN CUBIC METERS = .788E+03
DENSITY IN FISH PER CUBIC METER = .203E-01
EQUIVALENT STRATUM LENGTH C/./100) = 9980
SUMMARY OF DATA FROM DEPTH 5.0 TO 6.0

TARGET STRENGTH DISTRIBUTION FCR STRATWM 4

TS —74 -T2 <70 68 -6 64 62 60 B 56 54 52 50 48 46 44 &2 /0 -B
« 0000O0OO0OT112 2001010 11
HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O0dB TO B = 1dB NUMBER OF ECHOES
B= 1dB TO B = 2 dB NUMBER OF ECHOES
B- 2 dB TOB = 3 dB 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=
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

SUMMAC -V

-6
0

46
16
.2300E-04 IN dB = -46
.2710E-04
48
4
5
W -2 -0—~8 6 24 -2 D -18 -16
0000O0O0UO0GO OO O
1
40
9
.3564E-04  IN dB = -44
.5112E-04
-49
.
5



FROM 2.00 2.40 2.80 20
TO 2-40 2.80 3.20 60
TS

~74
-72
-70
-68
—66
-64
-62
-60
-58
~56
-54
-52
-50
-48
46
44
—42
-40
-38
-36
-34

T/\
-30
-28
-26

t%%
-20

-18
-16

N OOO0O00O00OPOOOOOOO0 0O—OO—0 00 O0gOO
©C 0000000 @O OO0 —0OO0000 4~000 000 0O

OO0 00 0O TOOOO0OO0OO0OrrO0 PNOOOOO0 0O
OO0 O0O000 OO OO0 OO0 0o el ole)

SUM-+

N
N
(&)

HISTOGRAM OF BEAM PATTERN FACTORS >

B= O dB TO B
B— 1 dB TO B
B= 2 dB TO B

1 dB NUMBE

3 dB NUMBE
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

2 dB NUMBER OF ECHOES

QOO0 0000OgGOO
OO0 00 0OOmMOO

R, OFRPFP,PO0O0R 0000000000

OO0000O0O HOO OO0 0000000 3000 OO0 300
cNel-NoloXol

OO0 OO0 OO0 OO0 Sk

0c@O0O0O00 0000

OO0 ocooco o

w
ol
~
o

0 dB

R OF ECHOES

o n
g~

R OF ECHOES

- .2025E-04 IN

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED -
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\w30ttl3A_DAT
Analyzing Run # 1 .

DATA GROUP REPORT FOR TRANSDUCER 1
T.rvrai MIEMRER OF PINGS =

43
6.00
.173E+04
.249E-01
.9985

3735

» OO0 0000000 PO —O0 PO OO0 530 OOO0O00O0 OO0

dB

60
.00
SUM
0 0
0 0
0 0
0 0
0 0
0 0
o o}
0 n
0 c
0 9
1 5
0 4
o) 2
0 n
0 6
0 4
0 1
0
0 1
0 0
0 0
0 0
0 0
0 (0]
0 0
o] 0
(1)) o}
0 0
o} 0
1 43
317
43
-46 .94
.3143E-04
-51.12
6-06
15



ivr-t i un\i_>Ljr ncrur, i run. i i

TOTAL NUMBER OF PINGS =

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 TO

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS

1 0000O0O0OOO1 01

HISTOGRAM OF BEAM PATTERN FACTORS > 0
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 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)

SUMMARY OF DATA FROM DEPTH 3.0 TO

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS
/0 0 0 o0 o0 0 0 2 1 3 4 1 0 1 O

HISTOGRAM OF BEAM PATTERN FACTORS > 0
B= 0O 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 BACKSCATTERTNR rRDSQ qprTtnM

3.

dB

OF
OF
OF

3735

0

ECHOES
ECHOES
ECHOES

0 dB=

6 .00

0

dB

OF
OF
OF

.278E+03
.108E-01

1.0000

0 0

ECHOES
ECHOES
ECHOES

[eNeoNe]

28

.3985E-05

.1906E-05

0

-74 -72 -70 -68 -66 -64 -62 -60 -5B -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28
0

0 0 0
4
1
1

28

12

[*mgt

Afr*r\r

0

-74 72 -70 -66 -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
1 000000O0OO0OOOOOOOOOOO

IN dB = -54.0C

-54.41

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

0 0 0 0 0 O



AVERAGE TARGET STRENGTH IN dB = -55. 11
*TARGET STRENGTH STD DEV IN dB = 3.48
# 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 1IN FISH PER CUBIC METER = .200E-01

EQUIVALENT STRATUM LENGTH (*/./100) = .9993

SUMMARY OF DATA FROM DEPTH 4.0 TO

TARGET STRENGTH DISTRIBUTION FOR STRATUM 3
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
i o0 o0 o0 o0 o0 0 0 0 0 0 1219011 1 1 2 00 0 0 O0OO0OTO0OO0OO0OO0 O0 O

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
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 -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 0000O0O0O0CBO0CO0CT1TI1T11T12001000O0O0CO0O0O0O0CO0TO0TO0TO0°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 X crunrn



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

DENSITY IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH C/./100)

SUMMARY OF DATA FROM DEPTH 2.0 TO

dB=

7

6.00

6.

DEPTH

FROM 2.00 2.40 2.8(C 3.20
T0 2.40 2.80 3. 3.60
TS

-74
72
-70
-68
-66
-64
-62
-60
-58
~56
-54
-52
50
-48
-46
44
-42
40
-38
-36
-34

-30
-28
-26
-24
-20
-18
-16

[eleolololololelolel'felelslelnislololJolojclololaolcoNeoNe
ecfelolol=NelolcNololololololaolsjiclslolH ol Jololo/olololoNe)
elejeolelclolelololololciololololelcoPHolol JclololololoNe)
OO0 OO0 OO0 OOOOOrNWOOOO0 OO0

.60

O—Or—0000 0 OoO=

—_
=

OO0 OO0 O0O00 0000 OO0OO+

.162E+04
.431E-02

.9978

4.00
4.40

oleolololololololelolelaelelelaleleil i Helelelelelclolelele

INTERVALS

4.
4.

7
.1518E-04
.1736E-04
1
40 80
80 20
-0 O
0 0
0 o
0 0
0 0
) 0
0 o)
0 0
0 0
0 1
0 0
0 1
0 0
0 o)
1 ()
0 1
1 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 0

IN dB

OO O0O0OO0OOO0 OO0 OO0 OrrOONFRORrO O O0O00O0O00O0 o

.20
. 60

= -48. 19

-50.25

4.51
5.60

6- 00

0]
0
0
0
0
(0]
0
0
0
0
)
1
0]
o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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1T ja — i UuD uf"
TO B 2 dB
TO B 3 dB

tLHUtb

NUMBER OF ECHOES
NUMBER OF ECHOES

B= 1 dB
B= 2 dB

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 <7./100) = -9990

Reading -file D:\ESF_NRA\w31ttO5A.DAT
Analyzing Run # 1

395

31

1700E-04

2635E-04

IN dB

-47_.7C

-51.4f



rui_L ni"iau.c. ur wk =

ESTIMATED VOLUME IN CUBIC METERS
DENSITY IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH (7./100)

Reading -file d:\e5p_nra\w3ltt09a.dat
Analyzing Run # 1

DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUMBER OF PINGS =

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 TO

1883 STRANGTH DISTRIBUTION KR STRATWM 1

6.00

-539
.222

E+04
E+00
1.0000

7342

B -74-12 -70 -48 66 -64 &2 -60 -58 56 54 &2 -H) 48 46 -4 R 40 -B -6 -HA -R -P-B-6-4-2-0-18 -6
e« 00 0B 9WB2AYB2AMUB 4610001 10000O0O0O0O0O0O0

HISTOGRAM OF BEAMPATTERN FACTORS > O dB

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

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 1IN dB

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED =

FULL ANGLE OF CONE =

ESTIMATED VOLUME IN CUBIC METERS =
DENSITY IN FISH PER CUBIC METER *
EQUIVALENT STRATUM LENGTH (7.7/1C0) =

SUMMARY OF DATA FROM DEPTH 3.0TO

m n  STRENGTH DISTRIBUTION KR STRATWM 2

161

‘6.00

.549E+03
.293E+00

1.0000

4.0

IS -74 -72 -70 -68 66 64 -& -60 38 -56 A4 52 50 48 46 -4
* 000 0B2MIr’5M4 1916 ZB5 1O 9

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0 dB TO B = 1 dB

fic- Il dd Tn o _ pID Ml IMr»nri - nr—

42 40-B-H-A-X-D-B-H
2 3 2 00 O0O0O0O

NUMBER OF ECHOES

tsi inr-r*

22
21
13

.5146E-05

33

540

161

IN dB = -52.89

.2266E-04

-58.60

5.84

56

-24 -2 -0 -18-16
0 0 0 0O



NUMBER OF ECHOES USED FOR STATISTICS = 192

AVERAGE BACKSCATTERING CROSS SECTION - .1119E-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 -20 -18 -16
/I 0 0 0 O 0O 3 14 16 10 16 7 1 12 16 10 9 3 2 3 8 3 2 0O O O O O 0 O O

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES = 19
B= 1dB 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 = .1GO1E-03
AVERAGE TARGET STRENGTH 1IN 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/./100) = 1.0000

SUMMARY OF DATA FROM DEPTH 5.0 TO 6.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
S -74 -72 -70 -68 -66 -64 -62 -60 -5B -56 -54 -52 -50 -4B -46 -44 -42 -40 -3B -36 -34 -32 -30 -2B -26 -24 -22 -20 -IB -16
/0 0 0 0 0 1 3 7 10 1m 15 6 8 9 4 2 2 2 0 1 10 0 0 0 O 0O O 0 O
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o 0o 0o 0o 0 13 7 1101 15 6 8 9 4 2 2 2 0 1 1000O0O0TO0O0TO0O0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0dB TO B = 1 dB NUMBER OF ECHOES = 16
B= 1dB TO B = 2 dB NUMBER OF ECHOES = 10

B= 2 d8 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 1IN dB = -52.71
TARGET STRENGTH STD DEV IN dB = 6 .10
# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 33

NUMBER OF FISH USED = 82

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME 1IN CUBIC METERS = .321E+04

DENSITY IN FISH PER CUBIC METER = .256E-01

EQUIVALENT STRATUM LENGTH C/./100) = 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
T0 2,40 2.80 3.20 3.60 4.00 4.40 4.80 5.20 5.6
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iu thl IMuntttKk u- nc.

SUM 69 66 77 82 72

USTOGRAM OF BEAM PATTERN FACTORS > 0 dB

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

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 207
I*"UMBER OF FISH USED = 586
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .454E+04
DENSITY IN FISH PER CUBIC METER . 129E+00
EQUIVALENT STRATUM LENGTH C/./100) = 1.0000
Reading file d:\esp_nra\w3l#l12a.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
S -74 -72 -70 -68 *66 -64 -62 -60 -58 -56 *54 -52 -50 -48 -46 -44 -42 -40 -38 -36

-1862E-04

48 28

90

51

.5884E-04

IN dB

186

-47 .30

-54.57

*30 -28 -26 -24 -22 -20 -18 -16

« o 0o 0 0 0 3 4 6 41 9 B3 11 11 9 2 1 0 0 0 0 0 0 O
HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0O 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
BACKSCATTERING CROSS SECTION STD DEV = .1064E-04

AVERAGE TARGET STRENGTH IN dB

TARGET STRENGTH STD DEV IN dB

0

-50.43

-53.16



# ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

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 T0O 4.0

TARSET STRENBTH DISTRIBUTION FOR STRATUH 2

3

1

T5 -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
6 0 0 0 O

* 0 0 0 0 O 0 7 6 O 10 5 6 3 5 4 6 4 4 4
HISTOGRAM OF BEAM PATTERN FACTORS > 0O dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES
B= 1 dB TO B - 2 dB NUMBER OF ECHOES
B= 2 d8 TO B = 3 dB 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-
NUMBER OF FISH USED = 93
FULL ANGLE OF CONE = 6.00
ESTIMATED VDLUME 1IN CUBIC METERS = .461E+03
DENSITY IN FISH PER CUBIC METER = .202E+00
EQUIVALENT STRATUM LENGTH C/./100) = 1.0000
SUMMARY OF DATA FROM DEPTH 4.0 TO 5.0

TARGET STRENBTH DISTRIBUTION FOR STRATUH 3

s -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34

« 0 0 0 0 0O 0O 1 5 5 n 1 3 3 2 2

HISTOGRAM OF BEAM PATTERN FACTORS > O
B= 0O dB T0 B = 1 dB NUMBER
B= 1 dB TO B = 2 dB NUMBER

dB TO B = 3 dB NUMBER

TOTAL NUMBER OF RECORDED ECHOES =

Mlimrpp NC cruncc iio~

2

dB

OF
OF
OF

2 1 0

ECHOES
ECHOES
ECHOES

3 2 2 2

— O O

149

.4245E-03

0 0 0 O

76

IN dB

-32 -30 -28 -26 -24 -22 -20
0 0 O

93

-33.72

.1073E-02
-46.72
11.53

26

-IB -16
0 0



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
S -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -40 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
*»0 0 0O O0O O O0O OoO 6 2 8 4 6 3 2 2 1 2 0 2 0 0 0 0 0 0 0 0 0 0O

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 6

B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 8

B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 5

TOTAL NUMBER OF RECORDED ECHOES = 64

NUMBER OF ECHOES USED FOR STATISTICS 38

AVERAGE BACKSCATTERING CROSS SECTION -1930E-04 IN dB = -47.14
BACKSCATTERING CROSS SECTION STD DEV .4105E-04

AVERAGE TARGET STRENGTH IN dB - -52.44
TARGET STRENGTH STD DEV IN dB = 6.29
# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 19

NUMBER OF FISH USED = 38

FULL ANGLE OF CONE = 6.00

ESTIMATED VDLUME IN CUBIC METERS = .125E+04

DENSITY IN FISH PER CUBIC METER .304E-01

EQUIVALENT STRATUM LENGTH (7./100) 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

TS

-74 ! 0 0] 0] 0] 0 0] 0 0 0 0
-72 I 0] 0 0 0 0] 0 0] 0 o (o]
-70 ! 0] 0 0] 0] 0 0 0 0 0 0]

o



-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
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HISTOGRAM OF BEAM PATTERN FACTORS 0 dB

B= O dB TO B
B= 1 dB TO B
B= 2 dB TO B

1 dB NUMBER OF ECHOES
2 dB NUMBER OF ECHOES
3 dB NUMBER OF ECHOES

27
29

TOTAL NUMBER OF RECORDED ECHOES = 588
NUMBER OF ECHOES USED FOR STATISTICS = 260

AVERAGE BACKSCATTERING CROSS SECTION = 1596E-03 IN dB = -37.97

BACKSCATTERING CROSS SECTION STD DEV 6698E-03

AVERAGE TARGET STRENGTH IN dB -50.79

TARGET STRENGTH STD DEV IN dB 8.73

# ECHOES WITH BEAM PATTERN FACTORS 0 dB- 89

NUMBER OF FISH USED = 260
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS .177E+04
DENSITY IN FISH PER CUBIC METER- 147E+00
EQUIVALENT STRATUM LENGTH C/./100) 1.0000

Reading -file d:\esp_nra\w32ttOla.dat
Analyzing Run # 1
DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUMBER OF PINGS = 1181

DATA FOR FREQUENCY 420.



TARGET STRENGTH DISTRIBUTION FOR STRATUH I
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 0O 4 6 2 4 7 6 7 1 4 0 7 2 1 0 0 0O O O OO O O O O O

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= ©0 dB TO B = 1 dB NUMBER OF ECHOES = 9

B= 1dB TO B = < dB NUMBER OF ECHOES = S

B= 2 dB TO B =  j dB NUMBER OF ECHOES = 5

TOTAL NUMBER OF RECORDED ECHOES = 141

NUMBER OF ECHOES USED FOR STATISTICS = 51

AVERAGE BACKSCATTERING CROSS SECTION = .1406E-04  IN dB = -43.52
BACKSCATTERING CROSS SECTION STD DEV = .2205E-04

AVERAGE TARGET STRENGTH IN dB = -53.39
TARGET STRENGTH STD DEV IN dB = 6.78

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF FISH USED = o1
FULL ANGLE OF CONE = 6. 00
ESTIMATED VOLUME IN CUBIC METERS - .B81E+02
DENSITY IN FISH PER CUBIC METER = _.579E+00
EQUIVALENT STRATUM LENGTH C//100) = 1.0000

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 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
« 0 0 0O 0 0O o0 o 4 2 5 5 2 4 1 0 4 1 0 00 00 O0OO0OTO0OO0OO0OO0OO0 O

HISTOGRAM OF BEAM PATTERN FACTORS “> 0 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 = -49.2C
BACKSCATTERING CROSS SECTION STD DEV = .1744E-04

AVERAGE TARGET STRENGTH 1IN dB = -52.7)
TARGET STRENGTH STD DEV IN dB = 5.5:
# ECHOES WITH BEAM PATTERN FACTORS > 0O 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)

SUMMARY OF DATA FROM DEPTH 4.0 TO

TARGET STREHGTH DISTRIBUTION FOR STRATUM 3
IS}
« 0 0 0 0O 0 0 0 1 1 2 3 2 0 3 O

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

TOTAL NUMBER OF RECORDED ECHOES =
NUMBER OF ECHOES USED FOR STATISTICS
AVERAGE BACKSCATTERING CROSS SECTION
BACKSCATTERING CROSS SECTION STD DEV
AVERAGE TARGET STRENGTH 1IN 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 (7-/100) -

SUMMARY OF DATA FROM DEPTH 5.0 TO

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS
« 0 0 0 0 O 0 O 2 5 0 1 3 3 1 0 O

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

TOTAL NUMBER OF RECORDED ECHOES =
NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

6.
.190E+03
.148E+00

-74 -72 -70 -6B -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38

00

.9996

-74 <72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40

3% .34 32 -30 -28 -26 -24 22 -20 -IB -16
0 0 00O O 00O0D O
dB
OF ECHOES =
OF ECHOES = 0
OF ECHOES = o
26
= 12
= 6422E-05 IN dB = -51.92
= 5839E-05
-53.59
4. 05
0 dB=
12
6.00
.332E+03
-362E-01
.9?~r
6.0
-36 -34 -32 -30 -2i -26 -24 -22 -20 -18 -16
0 ) 000 0 0 ( 000 00
dB
OF ECi-0OEs
OF ECHOES
OF ECh-0OES
21
= 15
= .4971E-C* IN dB - -53.04



A i M OoD -~

TARGET STREf»- DEV IN dB =
. 0 dB=
s cnoes W= _ PATTERN FACTORS
15

NUMBER OF 6. 00
FULL ANGLE Or_ CUBIC METERS = 515£403
ESTIMATED V_V~ ppr CUBIC METER 292E-01
DENSITY IN ~ ¥~pT:Jk |_ENGTH C/./100) = 9992

EQUIVALENT ->r

SUMMARY of KR FROM DEPTH 2.0 TO 6.0

DEPTH INTERVALS

w Q0 2.40 2.80 3.20 3.60 4. 00 4
FROM f 40 2.80 3.20 3.60 4.00 4.40 4
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SUM 13

HISTOGRAM rl- BtAM PATTERN FACTORS > O dB

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

B= 2 dB

TOTAL NUN":)/O\IO . RECORDED ECHOES =

USED FOR STATISTICS

NUMBER (& ke %~
r>Ar—iTTERING CROSS SECTION

/MICDARr

.40 4.80
.BO 5.20

O OO0 0000000000000 OrOFrFRLPFP,FP,PPRPROO0000O00O0O
eloclcNolcNolololcNololololcNaolo HoR=NNeoltlololololololoNe]
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4. 09
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.La>/k

BACKSCATTERING CROSS SECTION STB DEV = .1810E-04
AVERAGE TARGET STRENGTH IN dB =
TARGET STRENGTH STD DEV IN dB =
# 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./100) = .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 -4 -12-10-6866-64-2D-8-5H 542548464 -L-40-B-B-%--D
» 0000023753 4225220000000

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= O dB TO B = 1 dB NUMBER OF ECHOES = 5
B= 1dB TO B = 2 dB NUMBER OF ECHOES = 4
B= 2 dB TO B = 3 dB NUMBER OF ECHOES = 8
TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION = .7372E-G5

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH 1IN dB

TARGET STRENGTH STD DEV 1IN dB

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

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

X NOb - -4V .4
-53.4
5.8
0 00O0O
113
37
IN dB = -51.3
.9583E-05
-54.97
5.86
17



PROJECT RECORDS
Record 6.1 RIVER WEY, OLD WOKING, 3rd-6th JUNE 1991

(@) 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 Tfrequencies (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 iIn 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

(&) Sampled volumes, numbers of accepted Ffish and densities
in different sonar runs and in different ranges at three sites
(two shallow and one deep) 1in 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

(@ 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 I1SLAND, OLD WINDSOR, AUGUST

8TH 1991
(a2 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 (@ page).
(b) Frequency distribution of sizes of fish cnm

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 NUMBER OF ECHOLOCATION
SITES SEININGS
June 6 2 - day
<July 9~ RI 2 3 day
-"July 224 @ CH 4 4 day
NAugust 1 RT £ 4 4 day day
. 1 night night
V August 8 1 3 3 day
|_f'c
J September 3-7 3 12 day
ST <taM" quantitative night

WOjH W2



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.Vl 22 V11 1.VIII 3-7.1X 8 .vil]
ke
Pike - - 0.2 0.1 -
Carp - - - + -
Gudgeon 0.2 17.2 7.4 37.0 -
Silver - - - 1.7 -
Bream
Bream 15.9 4.6 5.5 12.0 1.9
Bleak 68.4 41.0 25.6 51 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- - - 0.2 - -
back
Numbers 593 373 511 1343 214

caught



7oJo(<F

THA9_7DE.XLS

Sampled volumes, numbers of accepted fish and densities in different sonar runs
and in different ranges from transducer, R.Thames, Oidcot outflow area 5 g \ i
The numbers not accepted for final calculation of density in italics

range/run:
2-4.

4-8.

8-10.
10-12.

2-4.
4-8.
8-10.
10-12.

2-4.
4-8.
8-10.
10-12.

Numbers of accepted fish targets

EWefcihtf'n »
DI1r2 Dilr3
0 8
17 59
15
75
Sampled vo ume (m*3)
180 313
1330 2410
1800
2730
Density (fish/100m*)
0 2.555911
1.278195 2.448133
0.833333
0.549451

<*1
Dilrd Di2r1
4 12
57 29
57 22
8
179 182
1380 1400
1780 1890
2630
2.234637 6.593407
4.130435 2.071429
3.202247 1.164021
0.304183

Z CtVLTfU

Di4rl Di4r2
133 22
169 98
15 2
720 160
2050 1390
11900 2830
18.47222 13.75

8.243902 7.05036
0.12605 0.070671

Page 1






J S ¢ S'le

TS 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.FisIT
-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 15.49296
-8 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
213
330

© O oo

sum 142 369 100 100
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- e :=2m Data Reduction Program
For 231 VvV1.0% & V2, 0x data -files
r?‘é «‘KX*)(A**AT /\;K»{*U N /\/\/\****#*/\*
.=t BioEv =:=. Inc. 1 April, 1991
. V;h - = Hydroacoustic Appl icati ans
-. == B2{:- >0-91-000
W iji es .dat
-a m#
IBRA TIC* £ (MG/DA/YR) 11/17/89
OBOIl .~DE- lAL number 105-84-001
—®A ":pC-. 3 FREQUENCY 20 .00
oTFIRT"J" KkE IN METERS 1.00
\HT ™ - y-T- ICLENT AT CALIBRATION CaB/kfa> ,0000
E IM:. © R— AT CALIBRATION 10,,00
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W.-jE BE -**1IWIDTH, OR LONG AXIS OF WIDE ELLIPSE: 15.00
SHOFT A*I1S OF WIDE BEAM ELL IPSE: ,»,00
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THE PROCESSING PARAMETEK FILE CONTAINS THE FOLLOWING PARAMETERS

{i NARROW BEAM HANNEL NUMBER
NARROW BEAM CORRECTION MULT IPLIER
;¥ Wide beam co zrection mijltipl ier
(fii  NARROW BEAM TrHRESHOLD IN inv (BEFORE CORRECT ION «
() WIDE BEAM €RESHOLD IN -nM ?BEFORE CORRECT 10-U
\f) MINIMUM DEPTH TO PROCESS IN’METERS
i7) MAM IMUM DB Til; PROCESS IN ME "EKS
i8; BOTTOM 1HRES-QLD IN mV (BEFORE CORRECT TI:N>
V> MINIMUM -t 1B PULSE W IDTH IN msec
MAX IMUM -6 dB PULSE WIDTH IN msec
MINIMUM -lido PULSE WIDTH |IN rr.Bec
MAXIMUM -12dB PULSE WIDTH IN msec
MI N tMijM -18adB PULSE WIDTH IN msec
MAXIMUM -1SdB PULSE WIDTH IN msec
(10) RECEIVER SPIN USED TO COLLECT DATA -
(Il; TRANSMIT POWER USED TO COLLECT DATA
(12) MAXIMUM HALF--ANGLE FOR PROCESSING TARGETS
i13) HISTOGRAM CENTERED ABOUT WHAT TS VALUE;
(14) BEAM PATTERN FACTOR > ZERO THRESHOLD IN dB
FLLE NUMBER D: \esp\dil..dZt
F ILE NUMBER D: \esp\di2,d=\t
FILE NUMBER d5 \esp\di 3 ddt
FILE NUMBER 4 = d S\t-isp\di“4, dat

DATA GROUP REPORT FOR TRANSDUCER 1

TOTAL. .

NUMBER OF PINGS =

DATA FOR FREQUENCY  A20.

SUMMARY

DF DATA rROr DE”TH 2.0 TO

Nr TARGETS FOUND

SUMMARY OF DATA FROM DEPTH 4.0 TO

TARGET STRENGTH DISTRIBUTION FK =TRAILE, 2
TS -n -72-70 -68 -, —iL-hi -10 53 56 54 55 50 48 46 4 L 40 -B -5 3F-R-30 -B-6-4-2-0-IS =
S 00 0 OOOOOOTZ111365 30 21 *0 00 0O0OO0OO0OO0OO0OTO0OTODO

HISTOGRAM OF BEAM T'iIEKN  FACTORS 0 dB

B- 0 dB TO B - 1 dB NUMBER OF ECHOES
B~ I dB TO B ? riB NUMBER OF ECHOES
B- 2 ciB TO & == wmdB NUMBER OF ECHOES
£~ = ciB TO B « 4 dB NUMBER OF ECHOES

1 .00U

<«
20u,0
2.0
Ib .V

-4U0
-*>40
.4 40
-720
-000
9,999
“6-0

3..0
-4*5.00



A-ERASE BhCr".SCFtTTER ING

rROBS BECT IJN

BACKSCA fTERTNG CROSS SEC™ ton STD QEV

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

~ ECHOES WITH BEAM PATTERN FACERS

NUMBER OF FISH USED =
FULL ANGLE DP CONE =

ESTIMATED VOLUME
DENSITY

IN CUBIC METERS
IN FISH PER CUBIC METER

EQUIVALENT STRATUM LENGTH

SUMMARY OF DATA FROM DEPTH

RSET STRENGTH DISTRIBUTION FOR STRATUM

S

-74 -2 -70 68 -66 -4 &2
£ 0 0 00O 0O 0O

HTBTOGRAM

B— 0 dB TO
8 1 dB TO
3= 2 dB TO
B~ 3 dB TO

WmwWw W
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AVERAGE
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l
B WN —

N ;B -
IN dS ~ _
- 0 dfc—
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_6100
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= < |OBE-OI
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8.0 TO 10.0

o8
o8
o8 w
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NUMBER
NUMBER

NUMBER

RECORDED ECHOES *
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ANACKSCATTERING CROSS SECTION S*rO DEV

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

IN dB -

T dP =

# ECHOES wlITH BEAM PATTERN FACTORS >

NUMBER OF FISH USED =
FULL ANGLE OF CONE -~

ESTIMATED VOLUME
DENSITY

IN CUBIC METERS -
IN FISH PER CUBIC METER ~

EQUIVALENT STRATUM LENGTH

SUIMMARY OF DATA FROM DEPTH

TARC-il STF"HNGIH DISTRIBUTION FOR STRATUf!

IN]
?

4

-4 -72 -0 50 66 &t 42 -0 &2 -U

¢ C.y 00 DOOOO

C/./in0) -

10 .0 TO

OF BEAM PATTERN FACTORS > O dB

OF
Of-
OF

0

6

ECHOES

ECHOES
ECHOES

ECHOES

t1B~
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.00

.214E+04
.749E-02

J.0000

12- 0

S5 2 -5 53 46 4
0 001l G 4

42 40 -3
1 0

2

«2329E <4
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1 6

o aM

-2529E-03

-36
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-i-8.
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3 v U

1

0 0

0 O

3-3

-01
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HISTOGRAM OF S:EAM PATTERN FAC i"GRS > 0 dB

B— j dB i0 B - i dB NUMBER OF ELI _"FS =
B= 1d8 TO B - dB NUMBER OF ECHT

B 2 dr ro R = ™ (¢ NUMBER GF AN =
B- 3 dE ro B - 1 dB NUMBE! OF EEMITS =

TOTAL NUMBER OF RECORDED ECHOES -~

NUMBER OF ECHUES USED FOR STATISTICS It

l

AVERAGE BACKSCATTERING CROSS SECTION . 2477

BACKSCATTERING CROSS SECTION STD DEV -231V

AVERAGE TARGET STRENGTH IN dB ~

TARGET STRENGTH STD DEV IN dB -

tt ECHOES WITH BEAN PATTERN FACTORS > O clIB=

NUMBER OF FISH USED = 16
L ANGLE GF CONE ~ 6 ,.00
IMATED VOLUME IN CUBIC METERS = .323E+DE-
SITY IN FISH PER CUBIC METER = _.493E--02
EQUIVALENT STRATUM LENGTH (7./100) -~ i-0000

SUMMARY OF DATA FROM DEPTH 12-0 TO 15,,0

TARGET STRENGTH DISTRIBUTION FOR STRATA

B_.27

5
TS -4 -2 -70 -68 66 64 62 60 58 56 B4 52 50 48 46 44 42 40 -3 -B-A 3*V -8B -6 -4 -2 -0 -18-E
0 0 0 0O0O 0O 0 2

S 000 O0OC O OO0OTUO 0 i i >4 4 i 10

HISTOGRAM OF BEAM PATTERN FACTORS > 0 cIB

0 dB TO B - I dB NUMBER OF ECHUES -~

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

2 dB TO B = 3 dB NUMBER OF H.HOEE ~
BFr 3 dB TO B = 4 dB NUMBER OF ECHOES =
TOTAL NUMBER O~ RECORDED ECHOES = 20B
NUMBER OF ECHOES USED FOR STATISTICS m 2;"
AVERAGE BACISCA'ITERIN@ CROSE 8ECTION - .154BE -02 IN dB
BACKSCATTERING CROSS SECTION STD DEV ~ -9500-: —->3
AVERAGE TARGET STRENGTH IN dB =
TARGET STRENGTH STD DEV IN dB «
ft ECHOES WITH BEAM PATTERN FACTORS >0 dB= 6
NUMBER OF FISH USED - 20
FULL ANGLE OF CONE - 6 -00
ESTIMATED VOLUME IN CUBIC METERS » .664E+04
DENSITY IN rISH PER CUBIC METER = _30iE %2
EQUIVALENT STRATUM LENGTH (7./t00) = i-0000

0 0 O

-2S.;7

-29..

.ot



SUMMARY OF DATIii r ROM DERTH 2-0 TO

orp = erval$S
FROM 2.00 T .~ 4.-60 5.90 7."* 0.50 9-so 12 .40 70
TD 30 4,60 5.V0 7.20 B. ' r 30 il_.to 1 - 70 15_.06%
TS SU”
Q 0 it 0 D - 0 A\ ij
-V o 0 s4 o b H Q
~- 0 L] 0 u B) 0 0 Q @
—-63 o 0 1 0 ¢ ft G (0] ) 0
.66 o o ) rj J 0 v r 0 0
-6 4 0 o Ioad o} 0 0 ] t
_62 @i 0 o 0 15 ) 0 0 (]
—60 0 o o 0 0 0 0 o} 1
-38 0 0 0 0 Lo ) ) ) 0 ) 11
.56 o 1 0 I X 0 0 i Q X
54 0 o [ 0 ) ) i 0 ) r;
—J-i 0 2 X 0 ft r. 0 ( Q o y
50 0 1 \ 0 i 0 0 0 v ™
40 0 0 1 0 0 (i 0 ) 4
AN_4 B 0 0 0 o) €] X 0 -J o ﬁ 1
e -4 4 o) 0 U] 0 4 i o- 0 j \Y,
—42. 0 0 1 0 L § 0 1 0 4
-=40 o 0 0 0 1 <] 0 1 4
—'-{CJ' 0 0 0 0 t 0 1 1 o) 0
-36 (i Q ft 0 ) 1 0 1 8
-34 0 0 n 0 0 fj * o 1 ;1.
.32 o 0 0 0 0 1 t 1
e 0 0 0 0 0 ) o 1 3
28 0 0 0 0 L 0 ) 0 5
-26 0 0 0 0 Q 0 T 6
-24 0 0 (] 0 o} C P u i
VT 0 0 0 0 AN 0 0 0
=20 o 0 0 0 ) 0 fl 0 0
~ls ! 0 0 (= 0 0 0 J ) c
—<16 ’ 0 0 i 0 0 0 . 1A% o
SUM 0 4 0 - b ; 69
"NrroGEAM OF BEAM PAT TERN FACTORS 0 dB
B “ 0O dB TO B = 1 dB NUMBEP fJF ECHOES ~ |
B~ iciB TO B 2 dB NUMBER L% BLKUES S
B~ 2 dB TO B ~ k dB NLMBEP or " .hoes
B~ 3 dB TO B ~ 4 dB NUMBER OF ECHOES =
TOTAL NUMBER CF RECORD!-— ECI i0OEB = 70S
NUMBER OF fc.CHOES USED FOR STATISTICS 6V
AVERAGE BACKSCATTER;NG CROS3 SECTION = 5/ 6c " : IM dB “ w5V 4%
BACKSCATTERING CROSS SECTION STD DEV = S43:1L-0 =
AVERAGE TARGET STRENGTH 1N dB ~ -30.58
TARGET STRENGTH STD DEV M dB - s: . 56
it ECHOES WITH BEAM PATTERN FACTORS > O 1B
NUMBER OF FISH USED « 69
FULL. ANGLE OF LUNE -~ 6 .00

ESTIMATED VOLUME IN CUBIC METERS A 110B"K)S



EQUIVALENT STRATUI% LhNb iH U./iw,;

Re;sd 1in9 file D :\é&sr:\rii 1 clat.

Analyzing Run # 2
DATA GROUP REPORT FOR TRANSDUCER 1

TOTAL NUMBER OF PIMGS -

DATA PGR FREQUENCY 320.

SUMMARY OF DATA FROM DEPTH 2.0 TO
NO TARGETS FOUND

SUMMARY OF DATA FROM DEPTH 4.0 TO B.

~TARGET STRENGTH DISTRIBUTION FOR
-f4 -72 -70 -tS 66 -64 ‘62 -0 -
0O 0 00O O OO

O 1 ' 2 5 3 1 2

HISTOGRAM OF BEAM PATTERN FACTORS > 0dB

B—- O dB TO B ™ 1 dB NUMBER OF
B= 1 dB T0O B ~ 2 dB NUMBER OF
B- 2 dB TO B = 3 dB NUMBER OF
B= 3 dB T0O B = 4 dB NUMBER OF

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTEftl IMG CROSS SECT ION ~

BACKSCATTERING CROSS SECTION STD DEV
Average target strength in dB

TARGET STRENGTH STD DEV IN dB -

0

HHN-20D4B4o6-HUL2AD-B-HL-A--D-8B-6-4A-2-0-IS-16

' 1 0 0 0 00-0 O O O O 0O

ECHOES
ECHOES
ECHOES
ECHOES

tt ECHOES WITH BEAM PATTERN FACTORS > O dB-

NUMBER OF FISH USED - 17
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = -133E+04
DENSITY IN FISH PER CUBIC METER = ,,12SE-01
EQUIVALENT STRATUM LENGTH C/./i00) == i.0000
SUMMARY OF DATA FROM DEPTH 8.0 TO 10.0

TARGET STRENGTH DISTRIBUTION FOR STRATWM 3

TS -74 -72 -70 68 -66 64 62 60 53 56 54 -&2 50 4B 46 -4 42 40
§ 00 O0OOOOOOOOOT 1O0OW0T12 2 2

oo ~N

J.B5

17

.2434E-04 IN dB -=46.14
.2761E-04
-48.28B

4,. 44

-3B -36 -A - -0 -28-26-24-22 -2 -18 -16

23 0 0 1 0 0 O0O0OO0OTO



B= o dB TO B - 1 dB NUMBER OF ECHOES = s
B= 1 dB TO B = % dB NUMBER OF ECHOES = &

B= Y dB TO 3 = y. dB NUMBER OF ECHOES * 0

B= dB TO B - 4 dB NUMBER OF ECHOES ~ 0

TOTAL NUMBER OF RECORDED ECHOES - P7

NUMBER QF ECHOES USED FOR STATISTICS
AVERAGE BACKSCATTERING CROSS SECTION = n. IN dB ~v.5,5£

BACKSCATTERING CROSS SECTION STD OEV

AVERAGE TARGET STRENGTH IN dB ~
TARGET STRENGTH STD DEV IN dB = 6 -U3

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB==

NUMBER OF FISH USED = 15
FULL ANGLE OF COME = 600
ESTIMATED VOLUME 1IN CUBIC METERS 1SOE-h.j4
DENSITY IN FISH PER CUBIC METER B35E-02
EQUIVALENT STRATUM LENGTH (7./100) 1«0000

SUMMARY OF DATA FROM DEPTH 10.0 TO 12-0

TARGET STRENGTH DISTRIBUTION FCR STRATWM 4
TS -74-12 -0 6B-66 4 £2 60 58 56 54 52 50 48 46 -4 &L 4 -B -6 -4 -0 -8B -6 -4 -2 -0 -IS -16
« 0 C 0 0 O C 0 0 O 0 0 \N4 0 0 2 4

HISTOGRAM 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 = 1

B~ 2 dB TO B = 3 dB 4 NUMBER OF ECHOES -~ 1
B= 3 dB TO B * 4 dB - NUMBER OF ECHOES = 0

DTAL NUMBER OF RECORDED ECHOES = 148
NUMBER OF ECHOES USED FOR STATISTICS -— 15
AVERAGE BACKSCATTERING CROSS SECTION ~ .2573E-03 IN ciB « -33..90
BACKSCATTERING CROSS SECTION STD DEV 2307E-03
AVERAGE TARGET STRENGTH IN dB = <4

TARGET STRENGTH STD DEV IN dB ~

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED - 15
FULL ANGLE OF CONE -~ 6.00
ESTIMATED VOLUME IN CUBIC METERS = .273E+04
DENSITY IN FISH PER CUBIC METER = ,,549E-02

EQUIVALENT STRATUM LENGTH C/./100) = 1-0000



TARGET STRANGTH DISTRICT ION FOR STRATWM 5
TS 74 -12-0-B-U-64-62-00-8B-56-5-5 -5 4841 442 40 *B--A--0D-B-26-24-2-20-IS-Si
0O 0 0OOOOOOOOOOOOO :0©O0ODWOQ OOT1 10 2 3

HISTOGRAM OF BEAM PATTERN FACTORS > 0O dB

B": 0O dB TO B = 1 dB NUMBER OF ECHOES m 3
B— 1 dB TO B = 2 dB NUMBER OF ECHOES = 0
B “ 2 dB TO B 3 dB NUMBER OF ECHOES = 2
B= 3 dB TO B = 4 dB NUMBER OF ECHOES = 0
TOTAL NUMBER OF RECORDED ECHOES = 333
NUMBER OF ECHOES USED FOR STATIST ICS = 18
AVERAGE BACKSCATTERING CROSS SECTION = .1S17E-02 IN dB - -28.19
BACKSCATTERING CROSS SECTION STD DEV = -3901E-03
ANERAGE TARGET STRENGTH IN dB - -29.68
TARGET STRENGTH STD DEV IN dB = 5.13
ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 5
NUMBER OF FISH USED = 18
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME®IN CUBIC METERS = _.559E+04
DENSITY IN FISH PER CUBIC METER - .322E-02
EQUIVALENT STRATUM LENGTH (7.7/1C0) = 1.0000
SUMMARY OF DATA FROM DEPTH 2.0 TO 15.0
DEPTH INTERVALS
FROM 200 3- 30 4,60 B .90 7.20 8 - 9 SO li.10 12..40 13. 70
TO 3,30 4. 60 *9 0 7.20 8..50 BO 1ii 0 12\4o0 3..70 15. 00
TS
-74 0 0 (¢) 0 0 0 0 10 0 0
VB 0 0 0 0 0 0 0 0 () 0
-70 1 0 0 0 0 A 0 o 0 0 0
-63 1 0 0 0 0 0 0 o] 0 0
- 66 I ) 0 0 Q 0 0 0 0 e 0
-64 ] 0 0 ) 0 0 0 0 0 0
-62 ! 0 0 0 0 0 0 Q 0 0 0
--60 ! 0 Q 0 0 0 0 0 0 0 0
--58 ! 0 0 0 0 0 0 0 10 0 o
-56 ! (] 1 0 0 0 0 0 0 0 0
-54 0 €] 1 c? 0 0 (€] 0 @& 0
—b2 1 0 i 0 0 1 1 0 0 0 0
-50 ! Q 1 3 0 A 0 0 0 0 0
-48 0 0 1 0 T 0 o 0 0 0
—46 ! 0 o o ri L i tj . 1 o
-44 0 o 0 (1 - 1 4 0 0 (1
-42 0 0 1 0 0 ) Q 0 )
-40 ! 0 o o 0 L L o e} a ()
-38 . i fl o 0 0 0 1 1 0 0
-36 1 0 0- 0 .0 2 0 0 1

w
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s

— ! ——

m28 ! 0 ) 0 0 1 0 0 0
26 1 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0
T () 0 0 o 0 0 0 0
-20 1 0 0 0 0 0 0 0 0
eis : 0 0 0 0 ) 0 n G
-16 i 0 0 0 ) 0 0 0 0
ey
om (o} El 6 0 19 4 N
HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB
B= 0 dB TO B = | dB NUMBER OF ECHOES = 6
B= 1 dB TO B - 2 dB NUMBER OF ECHOES = 6
B~ 2 dB TO B = 3 dB NUMBER OF ECHOES = 3
B~ 3 dB TO B - 4 dB NUMBER OF ECHOES = 0
TOTAL NUMBER GF RECORDED ECHOES =
NUMBER OF ECHOES USED FOR STATISTICS =
AVERAGE BACKSCATTERING CROSS SECTXON ~ ,5497E-03
ACKSCATTERING CROSS SECTION STD DEV -
AVERAGE TARGET STRENGTH IN dB =
TARGET STRENGTH STD DEV IN dB -
tt ECHOES WITH BEAM PATTERN FACTORS > 0 dB~
NUMBER OF FISH USED = 65
FULL ANGLE OF COME = 6-00
ESTIMATED VOLUME 1IN CUBIC METERS = _.923E+04
DENSITY IN FISH PER CUBIC METER = ,704E-02
EOUIVALENT 3TRATUM LEN@TH (7-/100? » 1,0000
ROading fil& D:\eésp\dj l.dat
Analyzing Run #
DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUMBER GF PINGS = -~ 1846
DATA FOR FREQUENCY 420.
SUMMARY OF DATA FROM DEPTH 2.0 TO 4.0
TARGE! STREHGTH DISTRIBUTION FOR STRATWM 1
a ~?t 71 "R wa*«&&«&&%mmmm&& -5 .«
§ J G dy o V 00 00 12 3 2 0 0 0 0 0'8 o ’&™Mu
HTFfI-*OGKAM GF BEAM PATTERN FACTORS > 0 "dB
B— 0 dB TO & = 1 dB NUMBER OF ECHOES - 1
1 dB TO B = 2 dB NUMBER OF ECHOES ~ A
xs 'dB TO B = 3 dB NUMBER OF ECHOES = 0
7 48 TO B = 4 dB NUMBER GF ECHOES = Q

Oz O00°

()]

IN dB

«

OO0 - b

12 0

1715

65

-32,4&0
.8034E-0-3
m~38_71i
8.54

15

- A =h



NUMBER OF FISH USED

8

FULL ANGLE OF CONE = S..00

ESTIMATED VOLUME IN CUBIC METERS = _313E+03

DENSITY IN FISH PER CUBIC METER - .255E-01L

EQUIVALENT STRATUM LENGTH (7.7/1CO) L.0000

SUMMARY OF DATA FROM DEPTH 4.0 TO 8.°

TOARGET STRENGTH DISTRIBUTION FOR STRATWM 2

fS -74 72 -70 68 -66 64 62 60 53 -56 #6452 50 48 46 M4 -2 40 -B -H -A -2 D -B-26-24-22 *0 -13 -16

S 00 OOOTOOOO 37 99”2 7 452 100O0O0O0O0O0TO0O0TUO0TFO0
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 =

B'e 2 dB TO B * 3 dB NUMBER OF ECHOES =

B= 3 dB TO B ~ 4 dB NUMBER GF ECHOES = 0

TOTAL.. NUMBER OF RECORDED ECHOES -~ 51X

NUMBER OF ECHOES USED FOR STATISTICS = F

AVERAGE BACKSCATTERING CROSS SECTION = »2201E- 04 IN dB = 57
PACKSCATTERING CROSS SECTION STD DEV - m2S20E 04

AVERAGE TARGET STRENGTH IN dB = «-4S5.69
TARGET STRENGTH STD DEV IN dB m 4. 23
# ECHOES WITH BEAM PATTERN FACTORS ' O dB- 11

NUMBER OF FISH USED - 57?

FULL ANGLE OF CONE = S..00

ESTIMATED VOLUME |IN CUBIC METERS = .241E+04

DENSITY IN FISH PER CUBIC METER e _245E-01

EQUIVALENT STRATUM LENGTH (7./100) ~ 1.0000

SUMMARY OF DATA FROM DEPTH S..0 TC 10.0

NO TARGETS FOUND

SUMMARY OF DATA FROM DEPTH 10-0 TO 12.0



tt ECHOES WITH BEAM PATTERN FACTORS > 0 dB~

DUMBER CF FISH USED - 67
FULL AMBLE OF LONE = 6-0Q
EBTIMATED VOLUME 1IN CUBIC METERS - .254E+04
DENS L' IN FISH PER CUBIC METER = -264E-01
EQUIVALENT STRATUM LENGTH <7./100) ~ .,5000
Rsacling T:11s D :\esp\djffTci*ft
A<m; zing Run | Q>
DATA GROUP REPORT FUR TRANSDUCER L
TOTAL NUMBER OF RINSS = 9B7

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 TO 4.0

St STRENGTH DISTRIBUTION FOR STRATWM 1
” 74 72 <70 68 66 64 -2 ) 58 56 54 B2 50 43 46 M -2 40 -8B -H-A -R-D-B-6-4-22*0-19 -6
# 0 0 0O 0O 0 0O OO O OO1O0 0 2 01 00O OO0OO0OO0OO0OTO0OO0OOTGOG ODPO

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B—= 0 dB TO B - 1 dB NUMBER OF ECHOES = 0

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

B 2 dB TO B - 3 dB NUMBER OF ECHOES *“ 0

6= 3 dB TO B 4 dB NUMBER OF ECHOES - 0

TOTAL NUMBER OF RECORDED ECHOES ~* 19

NUMBER OF ECHOES USED FOR STATISTICS - 4

AVERAGE BACKSCATTERING CROSS SECTION - .34-54E-04 J.N dB 44,6 :
ANCKSCATTERING CROSS SECTION STD DEV = -2870E-04

AVERAGE TARGET STRENGTH |IN dB ~ - " -45.8"
TARGET STRENGTH STD DEV IN dB = - 4. 0:
ECHOES WITH BEAM PATTERN FACTORS > 0 dB~” 0

NUMBER OF FISH USED * 4

FULL ANGLE OF CONE = 6 -00

ESTIMATED VOLUME IN CUBIC METERS = .t79E+03

DENSITY IN FISH PER CUBIC METER -224E--01

EQUIVALENT STRATUM LENGTH (X/100) - 1.0000

SUMMARY OF DATA FROM DEPTH 4.0 TO S .0

TARBET STRANGTH DISIRIQUTIGN FCR STRATWM 2
TS -74 -12-10 6366 -64-62-60-50-56-4-2-50 4846442 40 -3B3-F-4-2-0D-23-6-24-2-20-13-16
s 000 OOOOOT111371® 41n 93 2 32 100 0 00 0 00O



HISTOGRAM OK SEAM PATTERN FACTORS 0O dB

B— 0 dB TO B = 1 dB NUMBER OF ECHOES = 3
B= 1 dB TO B = 2 dB NUMBER OF ECHOES ™ )
B= 2 dB TO B - 3 dB NUMBER OF ECHOES -~ T
B= M dB TO B 4 dB NUMBER OF ECHOES = o}
TOTAL NUMBER OF RECORDED ECHOES — 404
NUMBER OF ECHOES USED FOR STATISTICS" = 57
AVERAGE BACKSCATTERING CROSS SECTION — ,A4710E-04 IN dB ~ -43.27
BACK3CATTERIMG CROSS SECTION STD DEV = -7436E-04
AVERAGE TARGET STRENGTH IN dB - -46.. 71
TARGET STRENGTH STD DEV IN dB = 5.33
# ECHOES WITH BEAM PATTERN FACTORS >0 dB~ 17
NUMBER OF FISH USED = 57
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .13BE+04
NSITY IN FISH PER CUBIC METER ~ .414E--01
I VALENT STRATUM LENGTH i'i/100) = 1.0000

SUMMARY OF DATA FROM DEPTH 8,0 TO 10..0

TARGET STRENGTH DISTRIBUTION FOR STRATWM 3
TS -74-72 -70 -68 66 -64 62 60 B8 56 -S4 52 50 48 46 4 42 40 -B -36 -4 -32 -PD -6 -6 -4 -2 -0 -18 -16
# 0 0 0 0 O OO OOO 12 46 6 3122 b 4 41 120000000

HISTOGRAM OF BEAM PATTERN FACTORS > O dB
B= 0 dB TO B - 1 dB s NUMBER OF ECHOES = 9
B= 1 dB TO B = 2 dB - NUMBER OF ECHOES = 1
2 dB TO B ~ 3 dB NUMBER OF ECHOES = 7
W 3 dB TO B = 4 dB NUMBER OF ECHOES = 1
TOTAL NUMBER OF RECORDED ECHOES - 333
NUMBER OF ECHOES USED FOR STATISTICS = 57
AVERAGE BACKSCATTERING CROSS SECTION -~ .1159E-G3 IN dB = _3y.. 36
BACKSCATTERING CROSS SECTION STD DEV - .2094F-03
AVERAGE TARTGET STRENGTH IN dB ~ _42 .85
TARGET STRENGTH STD DEV IN dB = 5 23
# ECHOES WITH BEAM PATTERN FACTORS > O dB= 18
NUMBER OF FISH USED = 57
FULL ANGLE OF CONE = 6-00
ESTIMATED VOLUME IN CUBIC METERS = .178E+04
DENSITY IN FISH PER CUBIC METER = _320E-01
EQUIVALENT STRATUM LENGTH (7./100) = .9608



SUMMARY OF DATA FF?0M DEPTH

TARGET STRENBTH DISTSIEUTION FCR STRA
-2

S -74 -2 -0 63
S 0 0 0 O

HISTOGRAM
B~ O dB
B~ 1 dB
B— 2 dB
B= 3 dB

TO
T0
TO
TO

-66 64
0 0

B
B
B
B

TOTAL NUMBER OF

0

10,

s 4
68 53 56 w4 -2 50 48
000 O0O0TO0O

0 TO

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

fC"ERAGE TARGET STRENGTH IN dB -~

TARRET STRENGTH STD DEV

# ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OF FISH USED =
FULL ANGLE OF COME ~

ESTIMATED VOLUME

DENSITY IN FISH PER CUBIC METER

EQUIVALENT STRATUM LENGTH

SUMMARY OF DATA FROM DEPTH 2.,

» T STRENGTH DISTRIBUTION FOR STRATWM 5
re -7/4 -2 -0 68 -66 64 62 W) 3B 55 54 -2 -5) 43 46
# 000 O0OOOOOOTL1I OO

HISTOGRAM
B= 0 dB
B= 1 dB
B~ 2 dB
B= 3 dB

OF BEAM Pattern

TO
TO
T0
TO

[seve vl

TOTAL NUMBER OF

N Mi

1

OF BEAM PATTERN FACTORS > 0O dB
~ 1 dB NUMBER OF ECHOES
= 2 dB NUMBER OF ECHOES =
~ 3 dB NUMBER OF ECHOES =
= 4 dB NUMBER GF ECHOES =
RECORDED ECHOES =
IN dB =
0 dB-
S
6-00
IN CUBIC METERS = _263E+04
= ,,304E-02
r/./100) ~ .9281
0 TO IS, O
M - 4 -3B -3t
02 00 O0O0 2 0
FACTURS > 0O dB
~ 1 dB NUMBER OF ECHOES
= 2 dB NUMBER OF ECHOES
“ 3 dB NUMBER OF ECHOES
= 4 dB NUMBER OF ECHOES
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 -

A 4 -2 40 -B-3H W - -D -5 -5 -4 -22 20 -iB -it
0 :?2 2 20

0 00 0O 0O O O 0O

0
| ]
0
0
113
S
1468E-03 IN dB o-
.7/6 4
3B.. 98
2 .68
i
-4 -2 -0 -8
0 00 O 0 0 0
b
]
0
u
171
5
.&723E-04 IN dB ~ -41..72
.7S21E-04
-45.70
7.37



NUMBER OF FISH USED =
FULL ANGLE OF CONE =

ESTIMATED VOLUME
DENSITY IN FISH

ELIUIVALEN ' S IRA1UN LENS'IH (X/100)

SUMMARY GF DATA

FROM 2-00

U 0

TS
Y N

-70
-68
-66
-64
-62
-60
~ 50
-56
-54

T o -

-50
-48
46
-44
-42
-40
i)
-36
—34
T

-30
-28
-26
-24

£

— ey F\ -

-

-20
-13
-16

o OO QOOOOOO cjoNeoloNolololelol~-Yollo}__JloloNoNoNoNe o)

BUM

o

HISTOGRAM OF PBEAM PATTERN FACTORS > 0

B- 0 dB TO B
B= X dB TO B
B”: 2 ciB TO B
B= 3 dB TO B

TOTAL NtUMBER DF

NUMBER GF ECHOES

AVERAGE: BACKSCATTERING CROSS SECTION

3

40

© < A0 ; PO OO0 OO QOmO O ¥ 00O 00O OO0OO

-
'

6-00
IN CUBIC METERS .535E-J-04
PER CUBIC HETER = _934E-03
«\V2*
FROM DEPTH 2.0 TO t
DEPTH INTERVALS
3-30 4..60 S.90 7.20 S.50 9.80 U.10
4 _6U 5»t0 7.20 8-50 7.oU 31.10 i2.
) 0 0 0 0 0
0 0 0 0 0 i)
0 0 0 0 0 0
0 0 0 0 0 0
0 (0] o} 10 0 0
0 0 0 0 0 0
0 Q 0 0 0 0
0 0 0 0 ) 0
0 X (] 0 0 0
0 0 1 0 g 0
0 ry i 0 1 Q
’ X 1 0
0 4 y 4 € L)
0 1 X 6 » 0
- G ¥ 7 0
1 T 0 4 3 J
0 ‘ 0 0 ]
0 Y 0 1 4 2
0 0 f1 1 y 2
0 1 (] 0 "
0 0 0 0 1 0
% n 0 0 0
0 o 0 o
0 8/ (] 0 0 0
0 0 0 0 0 )
0 0 0 0 {i 0
0 0 0 0 0 0
0 O 0 0 0 i
0 0 0 tj 0
¢ 27 17 30 b 0
dB
~ 1 dB NUMBER OF ECHOES 17
= 2 dB NUMBER OF ECHOES 0
= 3 dB NUMBER OF ECHOES -~ X0
= 4 dB NUMBER GF ECHOES — 4
RECORDED ECHOES = 1044
USED FOR STATIST ICS 131
- 3350E--9
. 1522E-0:

BACKSCAITTERING CROSS SECTION STD DEV

-40 13.70
..70 15-00
a 0 G
0 Q 0
0 0 0
0 0 0
0 0 0
( 0 0
a 0 0
3 0 0
Q 0 i
X 0 he
0 Q0 4
M 0 10
o} 0 14
i 0 i1
0 0 19
0 10
0 0 17
0 0 10
h 0 11
0 0 ¥
0
0 0 1
0 0 2
0 0
0 0 0
0 0 0
0 0 QN
0 0 0
0 0 0
0 0 0
0 13
FN dB -40.78



TARGET STRENGTH STD DEV EM dB ”

# ECHQHG WITH BEAM PATTERN EACTORS > 0 dB-

NUMBER orF FISH USED 131
PULL ANGLE OF CONE 6.00
ESTIMATED VOLUME |IN CUBIC METERS - .098E-04
DENSITY IN FISH PER CUBIC METER - .146E-01
EQUIVALENT STRATUM LENGTH iX/100) = .964c

F<keaddng tils Dr \Bsi:™MJ -Oat

Analy? inq Fun ¥ %
DATA GROUP REPORT F~R-TRANSDUCER 1
TOTAL NUMBER OF PINGS = 1009

DATA FOR FREQUENCY  420..

SUMMARY OF DATA FROM DEPTH 2.0 TO 4=0

~RSET STRENGTH DISTRIBUTION FCR STRATWM 1
TS -74 -72 -70 -68 -66 64 62 60 53 56 -S4 52 50 48 46 44 42 40 -3 -6 -# - -D -8B -6-4 -2 -0 -18-16
8 0 0O0O0O0OO0OOTO?I1 0 53010 2 0 000O0OO0CO 0O 00 0OODO

HISTOGRAM OF BEAM PATTERN FACTORS O dB

B O ciB TO B = 1dB NUMBER OF ECHOES -
B= 1 dB TO B = 2dB NUMBER OF ECHOES ~
— 2 dB TO B = 3dB NUMBER OF ECHOES -
B= 3 dB TO B * 4 ciB NUMBER OF ECHOES =
TOTAL NUMBER OF RECORDED ECHOES = 14
NUMBER OF ECHOES USED FOR STATISTICS = 12
AVERAGE BACKSCATTERING CROB®*S SECTION = .112_7E.04
"fCoKSCATTERING CROSS SECTION STD DEV = .13670-04"
AVERAGE TARGET STRENGTH IN dB ~ -0 1 »tio
TARGET STRENGTH STD DEV IN dB = 4,, 26

.# ECHOES WITH BEAM PATTERN FACTORS > 0 dB-

NUMBER OF FISH USED = 12
FULL ANGLE OF CONE = 6 -00
ESTIMATED VOLUME IN CUBIC METERS -182E+03
DENSITY IN FISH PER CUBIC METER * _B603E-01
EQUIVALENT STRATUM LENGTH (V/100) 1.0000

l

SUMMARY OF DATA FROM DEPTH 4.0 TO S.,,0

TARGET STRENSTH DISTRIBUTION FCR STRATUS 2
TS -74 -72 -70 -68 -66 64 62 60 53 -56 *H4 52 50 43 46 4 42 40 -38 -5 -4 -2 -D -B -6 -24 -2 -20 -18 -16
8§ 0 O 0 # 8 £ I 15 "5 P 7 < 7 1% 1 1 5 1 A B & %



HI3TOGRMIl OF BEAM PAT"TERN FACTORS > 0 dB

B= 0 dB TO B - i dB NUMBER OF ECHOES

B= 1 d8 TO B - S dB NUMBER OF ECHOES — 1
B~ 2 ds TO 7 —- dB NUMBER OF ECHOES - 3
B= 3 ds TO B 4 dB NUMBER OF ECHOES — h
TOTAL Ni*aBY® OF RECORDED ECHOES - 99
NUMBER :JP ECHOES USED +OR STATISTICS — pAe|
AVERAGE-. BALK3CATTERINe CR:GSS SECTION S . 175SE--C
BACKSCA.: 'bRIN®& CROSS SEUilON STD DEV - .1S41E-0

AVERAGE: tatRGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOE:s WITH BEAM PATTERN FACTORS > 0 dB-" 7
NUMBER OF FISH USED = 29
kULL.ANGLE OF CONE = 6-00

ITIMATED VOLUME IN CUBIC METERS ~ .140E+04
DENSITY IN FISH PER CUBIC METER " .207E-01

EQUIVALENT STRATUM LENBTH (X/100>

.9980

SUMMARY OF DATA FROM DEPTH 8-0 TO 10-0

TRKET STRENBTH DISTRIBUTION FOR STRATWM 3
B -74 -2 -0 63 6 -64 &2 60 B8 56 A4 52 50 48 4 44 -42 40 -38 -6 -H -R -
1 00O0OOOOOOOTIL1T1 04 42 6 4 000O0O00O0

HI STOGRAM T PBRM PATTERM FJACTORS > 0 dB

»dB TO B 1 dB NUMBER OF ECHOES = 7
B- " d& TO B & 2 dB NUMBER OF ECHOES ~ 4
B- d8 TO B “ 3 dB NUMBER OF ECHOES = §
B~ u TO B 4 dB NUMBER OF ECHOES = 1
70TAL N:.MEBER Ur RECORDED B:.CHOE"- 63
NUMBER GF ECHOES USED FOR \Jiilio"FILH
AVERAGE BACKSCATTERING CROSS SECTION = -4942E-04
BACKSCATTERI IM6 CROSS SECTION STD DEV = -3614E-04

AVERAGE TARGET STRENGTH IM dB =

TARGET STRENGTH STD DEV IN dB ~

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= S
NUMBER OF FISH USED =

FULL ANGLE OF COME = 6-00
ESTIMATED VOLUME IN CUBIC METERS .189E+04
DENSITY IN FISH PER CUBIC METER .116E-01

EGUIVALENT STRATUM LENGTH (7./100) -9960

IN dB

IN dB

-47 .55

n

ria

—43,,0t>

—44 - 48

. 97



SUMMARY LS jjAltr i-RUM DIEFTH 10.0

TARGET STRENGTH DISTRIBHITIN FOR STRATIV 4

T -7A -2 -0 £S -66 64 62 60 53 56 -S4 52 50 43 46
i 00 OO OOOOOOG® OZ2@0o0

B2 0B B M -R-D 5B A -2 -0 %%

"4 5 6 2 10

HISTQGRAM OF BEAM PATTERN FACTORS > O dB

B- 0 dB TO B = 1 dB NUMBbR OF ECHOES

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

B~ 2 dd ro B = 3 dB NUMBER OF ECHOES

B— 3 dB i0 B 4 dB NUMBER OF 1-CHUE.S

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE; BACKSCATTERING CROSS SECTION ~

fccKSCATTERING CROSS SECTION STD DEV =

AVERAGH TARGET STRENGTH IN dB =

TARGE! STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > 0O dE;=

NUMBER OF FISH USED = 25

FULL ANGLE OF GOME -— 6,00

ESTIMATED VOLUME |IN CUBIC METERS = _.288E+04

DENSITY IN FISH PER CUBIC METER = 869E-02

EQUIVALENT STRATUM LENGTH (Z/100) = .9947
| IMMARY OF DATA FROM DEPTH 12.0 TO 15-0

TARGET STRENGTH DISTRIBUTION FOR SIRATK 5

1

<7

44

29
-1LioHEmO03

SENVY-PR

IN dB

0 0 0O0OOO OO

-39. 63

-41 01

T -4 -2 -0 63 66 64 62 6053 -56-54-52-50 484 -4 42 40 -38-3-#-3-D-B-6-24-2-20-16-16

t 000 O0OO0OOOOOOOOODO 0

HISTOGRAM U~ BEAIM PATTERN1 FACTORS > O
B- 0 dB TO B 1 dB NUMBER
B= i dB TO B — 2 dB NUMBER
B 2 dB TO B dB NUMBER
B- 3 dB TO B 4 dB NUMBER

TOTAL NUMF3ER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS
AVERAGE BACKSCATTERING CROSS SECTION
BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH IN dB —=

12 25 3

dB

OF
OF
OF
OF

ECHOES
ECHOES
ECHOES
ECHOES

! 1 0 1 0 0 00O
~ %

- 0

- o]

= Q

30
17
-4139E-03 IN dB -
.6429E-03



tt ECHOES WITH BEAM PATTERN FACTORS

NUMBER OF FISH USED =

FULL ANGLE OF CONE -

ESTIMATED VOLUME IN CUBIC METERS
DENSITY IN FISH PER CUBIC METER
EQUI VALENT STRATIJM LENGTH (7./100)

SUMMARY OF DATA FROM DEPTH 20 TO

FROM 2.00 "_To 4,60 5.90
TO 3.30 4.60 5.90 7/20

™8

-74
-72
-70
n 68

AN _64
-62
—60
-58

OO0 o0 o©Oo OeO

-54

I« Om © OO0 0 00 o0oo

-50 N
-48
-46
-44
-42
-40
-38
~36
-34

(O o, _50

-30

000 0 OO0 00 OO0

P26
-24
ll20
-18
~16

OCOO0O0 0000000000 00O—O RO —0 000 0cooa
OO 00 000000 0O0O0OO0O0OO0O0OCO—~O0O— OO0 OO0 O
00 oo o

OO0 O0OO0OO0O0 OO0 'gO

—
N
)
I\‘
[y
w

SUM

HISTOGRAM OF BEAM PATTERN FACTORS

dB TO
dB TO
dB TO
dB TO

w
1§
W N — O
U o ™0 @
|

TOTAL NUMBER OF RECORDED ECHOE£S --

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS®SECTION STD DEV

>

7
6

0

= 1 dB NUMBER
" dB NUMBER
= 3 dB NUMBER
= 4 dB NUMBER

0O dB- ~7

17
6 .00
B8E#04
"89E-02
9923

15. 0

DEF TH INTERVALS

.20 S.50 9-S0 11.10
.50 9.80 1110 12 .40
0 0 0 0
0 o] 0 0
0 ) 0 Q
0 0 { 0
0 0 o] 0
0 0 0 0
(] (] 0 0
o] 0 o] 0]
0] 0 0
0 (0] 0 0
1 0 o o]
1 1 o} 0
i 0 2 0
4 1 0 @
5 ! 1 o}
1 1 3 1
3 3 N %
1 < 3 4
0 0 4
o 0 2 L g
0 0 1 0
0 0 0 1
o] 0 0 0
o} 0 0 0
0 a f
0 0 Q
0 0 0 L]
~5 0 0 g
0 0 0 o
0 0 0 o]
17 10 21 12
dB
OF ECHOES - 13
OF ECHOES - 11
OF ECHOES - 4
OF ECHOES n
250
105
-1094E-03
= .2915E-03

12.. 40

A - a0 OOOO a0 oo oo0ooooey

O I -=0O0

e

11

IN dB

13« 70
13. 70 15- 00
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~ 0000 oo oO
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mH

I—"_._|—\H =
— =01 O w-~N
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105

-39. 61



AVERAGE TARGET” SIi~RENGTH IN dB - —44 w7

TARGET STRENGTH STD DEV IN dB = 6 -45
4 ECHOES WITH BEAM PATTERN FACTORS dB” \rr
NUMBER OF FISH USED = 105
FULL ANGLE OF CONE = 6 -00
ESTIMATED VOLUME IN CUBIC METERS 71E+04
DENSITY IN FISH PER CUBIC METER 08E--0 i
EQUIVALENT STRATUM LENGTH (“1/100) .9963
Re?adinq Ffile D:\esp\di2 dat

Analyzing Run # 2\
DATA GROUP REPORT FOR TRANSDUCER

TOTAL NUMBER GF PINGS = 1009

DATA FOR FREQUENCY 420. .

SUMMARY OF DATA FROM DEPTH 2.0 TO 4.0

TARGET STRENGTH DISTRIBUTION FOR STRATWM 1
TS -74 -2 -0 63 -66 64 62 60 58 56 -4 52 50 48 46 4 42 40 -B-#A-#A -X-D-8B-26-24-2-0-IS -&
t 0 0 0 0 O 0o 0 0 0 0 2 0 10 2 0 0 00 0 0 0 0 0 O 0 0 00

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B” O dE TO B = 1. dB NUMBER OF ECHOES -~ !
B'e 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
TOTAL. NUMBER OF RECORDED ECHOES - 6
\

fMBER OF ECHOES USED FOR STATISTICS = 6
AVERAGE BACKSCATTERING CROSS SECTION ~ i905E-04 IN dB = --47.20
BACKSCA I'TERI NG CROSS SECTION STD DEV ™ -1849E-04
AVERAGE TARGET STRENGTH IN dB = -49.. 10
TARGET STRENGTH STD DEV IN dB = 4,6.1.
it ECHOES WITH BEAM PATTERN FACTORS > O rfB" 1
NUMBER OF FISH USED ~ 6
FULL ANGLE OF CONE = 6 -00
E:ST IMATED VOLUME |IN CUB IC METERS = ._182EmO3
DENSITY IN FISH PER CLBIC METER .330E-01

BEXJIVAITENT STRATUM LENGTH (X/100) i.0000

SUMMARY OF DATA FROM DEPTH 4.0 TO 8.0



HISTOGRAM OF BEAM PATTERN FACTORS 0

B=
B=
B =
B=

0O dB
1 dB
2 dB
3 dB

TO
T0
TO
TO

O 0 o W

l

1dB

2 dB
3dB
4 dB

NUMBER
NUMBER
NUMBER
NUMBER

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

tt ECHOES WITH BEAM PATTERN FACTORS >

MBER OF FISH USED

tULL ANGLE OF CONE
ESTIMATED VOLUME 1IN CUBIC METERS =
DENSITY 1IN FISH PER CUBIC METER * =
EQUIVALENT STRATUM LENGTH (7./1C0) =
SUMMARY OF DATA FROM DEPTH 8.0 TO
TARGET STRENGTH DISTRIBUTION FOR STRATUM
TS -74 -72 -70 -68 66 64 -6 60 58 56 54 -52 50 48 46 -4 -2 40
8 000 0O0OOOUOUO 1114

@D STOGRAM OF BEAM PATTERN FACTORS > 0
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

TOTAL NUMBER OF RECORDED ECHOES

NUMBER OF ECHOES USED FOR STATISTICS

dB

OF
OF
OF
OF

0 dB

ECHOES
ECHOES
ECHOES
ECHOES

18

6-00

.139E
.130E

10-0

5 2 7 5

dB

OF
OF
OF
OF

AVERAGE BACKSCATTERING CROSS SECTION” =

BACKSCATTERING CROSS SECTION STB DEV

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

# ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OF FISH USED
FULL ANGLE OF CONE

ESTIMATED VOLUME

DENSITY

IN CUBIC METERS
IN FISH PER CUBIC METER

O dB

+04
-01
..9930

ECHOES

ECHOES
ECHOES

ECHOES

26

6 .00

.187E+04
-139E-01

-B-H-#A X-PD-B
0 00O OO O

51
13
2358E-04 IN dB

2068E-04

T O~ W

54

26
487 1E-04 IN dB

3503E-04

—46m .27

-6 -24 -22 -20 -18 -16
0O 00O OO

-43.12

-44 .50

3. as



TARGET STREI-<GH DISTRIU” IV FjH SISl 4
= *0 -8B -fi

46 Q0 -H 56 -4 -5 5040

B O 0 O O O o o ooo

2 3

46 44
2 5

HISTOGRAM JF beaM PATTERN FACTORS < 0 dB

B~ 0 dB TO B | dB NUMBER OF ECHUE3
B 1 dB TO B ~ 2 dB NUMBER OF ECHOES
= 2 dB TO B 3 dB NUMBER OF ECHOES
B- 3 cB TOB "™ 4 dB NUMBER OF ECHOES
TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR gia risiics #

W E RAGE BACKSCAT ERING CFOSS SECTION -
BACKSCATTE K.ING ®ROSS SECT ION STD DEV =

AVERAGE TARGET SFRE.NG fFl

TARGET STRENGTH STD DEV =

tt ECHOES WITH BEAM PATTERN FACTORS > 0 dP
NUMBER OF FISH USED '

FULL ANGLE OF CCNE = 0.00
ESTIMATED VOLUME IN CUBIC METERS = ,283E®D4
DENSITY IN FISH PER CUBIC METER = »9154E-02
EQUI VALENT S IHA rUM LENGTH (7/;1G0) ™ .9314
SUMMARY OF DATA FROM DEPTH 12.0 TO  .15.0

TASSET STRENGTH DISTRIBUTION FOB 3TRSTUH
TS -74 -72 -70 -68 -66 -64 -62 -60 -53 -56 -54 -52 _50 _43 -46

# 00 0O0O0OO0OOO0OOOOO

HISTOGRAM GF 3EAM PATTERN FACTORS > 0

B- O dB
B = 1 dB
B" 2 B
B= 3 dB

0

_|_‘-I_|

Li
0
0

TOTAL NIJIMBER

B
B
B
B

1 dg
g
dB

A dB

O™ RECORDED EICHOES

NUMBER
NUMBER
NUMBER
NUMBER

NUMBER OF ECHQE:S USED FOR STATISTICS

AVERAGE BACKSCATTERIMG CRCiSS SECTION

BACKSCATTER INGMLRUSb ®ECTI ON STD DEV

-44 -42 -40 -39 -36 -34

dB

OF
OF
OF
LiF

ECHOES
ECHOES
ECHOES
ECHOES

4 40 -B-36-A-2 D
4 5 6 2 10 0

r_

39

.1034E-03

.S362E-04

1 0

|
Q= ™ R

30
21
C30L"®

-5923F--03

dB

-32 =30 -23 -26 -24 -22 -20

-13 -16

00

--34-39



1PIiRGE! STRENGTH STD DEV IN dB ~

£ ECHOES WITH BEAM PATTERN FACTORS > 0 df~
NUMBER OP FISH USED = 21
FULL. ANGLE OF COME = £..00
EST IMATED VGLUME IN CUS IC METERS = -576E+04
DENSITY IN FISH PER CUB IC METER = -365E-02
EQUIVALENT STRATUM LENGTH (7./100)-=" .9758
SUMMARY OF DATA FROM DEPTH 0 TO 15. 0

DEPTH INTERVALS

FROM 2,0 3,30 4.60 .90 7.20 8.5j 9.80 Lj.10 12.40 13 .70

TO mji*> 4.60 5.90 .20 8.50 9«S0 11

()]
0O OO0 >rOoO00O0OO0O0O

&
—

- OO0 >POO0O000HOO0

O U~ N OO OO0 OO0 > 0000 OO0

I

5

o
e -

--36

-
GO LWW WX —O0 OO0 00 A0 OO0 ©

fc"32
P-30
nn

-24 ;
-20

-13 !
-16 1

© oo Coo0oCoO0QO0C0oO0 N OrO0O00E0CO00O000O0

]
w
N
m<3~30 OO0O »>POOOO OO O m

0O »P>[L O 0000

SUM

o
o
-
o
®

HISTOGRAM of SEAM PATTERN FACTORS > 0 dE

1 dB NUMBER OF ECHOES

2 dE NUMBER OF ECHOES
3 dB NUMBER OF ECHOES
4 dB NUMBER OF ECHOES

B= 0 dB TO
r_ I dB 10
N dig
B- 3 dB Tu

m oW W
[T

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION * -

,1.0 12 .40 J13.70 15 00
a a 0
g (] 0
) 0 g
0 0 o
0 o] 0
0 rt g
0 a 0
0 a (]
0 a 0
o} 0 0
0 o] 0
0 g (]
2 g a
(] a |
i 1 1
) 1
E A
4 1
4 4 3
p 3
l 0 i
g i 0
i o 0
0 g L
0 " i
0 (o] 0
g 0 0
d 0 g
o] o] @]
0 d 0
W 18 13

15

5

3
1SO
98

1249E-03 IN dB
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O OF>»>0000000 >
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[ 2N
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~ 0Qpfoogco oo



"BACKSCATTERING CROSS SECTION STD DEV -~ .3021E-03
AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV tM dB -

i* ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 28
NUMBER OF FISH USED = - " 93

FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IM CUBIC METERS = .955E+04
DENSITY IN FISH PER CUBIC METER = .103E-01
EQUIVALENT STRATUM LENGTH (7./.100) - 9873

Ly ryT H
Read ing -file D :\espy
Anal y?.ing F<un #
DATA GROUP REPORT FtfFATRANSDUCER
TOTAL NUMBER"OF PIMSS

DATA FOR FREQUENCY  420.

SUMMARY OF DATA 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
® o0 0 0 0 O O0O0OO0OO 2110 10200 00 00 000 0 0 0 00

ol STOGRAM OF BEAM PATTERN FACTORS > 0O dB

0 dB TO B = 1 dB NUMBER OF ECHOES -~
1 dB TO B A 2 dB NUMBER GF ECHOES =
2 dB TO B ~ 3 dB "NUMBER OF ECHOES = 0
3 dB TO B * 4 dB NUMBER OF ECHOES = r
07«L NUMBER GF RECORDED ECHOES =
JFIBER OF ECHOES USED FGR STATISTICS =
JERAGL: BfiCKSCA rTERING CROSB SECT DN — _1B24E w04 m =-47.. 39
M2KSCATTERING CROSS SECTION STD DEV « 1756E m04
"ERAGE TARGET STRENGTH IN dB = _49 -23
iRGE r STRENGTH STD DEV IN dB = 4, 45

ECHOES WITH BEAM PATTERN FACTORS > 0O dB=

IMBER OF FISH USED = 6
JLL ANGLE OF CONE m 6.00
:TIMATED VOLUME |IN CUBIC METERS = .175E+03
INSITY IN FISH PER CUBIC METER = .342E-01
mDIVALENT STRATUM LENGTH (7./100) = .1.0000



TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS 74 -72 -0 63 -66 64 62 60 53 56 54 52 50 48 46 4 42 40 -B-36-% - -D-B "6 -4 -2*0 -IS -16
8 00 O0OO0OOOOOOOZ11O0386 6 030 0O 00 0OO0OOOOOTGOTGOTO

HISTOGRAM OF BEAM PATTERN FACTORS > .0dB

B- 0 dB TO B = 1 dB NUMBER OF ECHOES = 1

B- 1 dB T0O B ~ 2 dB NUMBER OF ECHOES = 0

B 2 dB TO B 3 dB NUMBER OF ECHOES - 2

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

TOTAL. NUMBER OF RECORDED ECHOES - 56

NUMBER OF ECHOES USED FOR STATISTICS = 19

AVERAGE BACKSCATTERING CROSS SECTION = -2532E-04 IN dB = -45.97

BACKSCATTERING CROSS SECTION STD DEV = -.1961E-04

AVERAGE TARGET STRENGTH IN dB = -4702
SGET STRENGTH STD DEV IN dB = ¢ 3,, 10

tt ECHOES WITH BEAM PATTERN FACTORS > O dB- 5

NUMBER OF FISH USED -~ 19

FULL ANGLE OF CONE = 6.00

EST IWWATED VOLLIME IN CUB IC ME®S'"ERS = 134E+04

DENSITY IN FISH PER CUBIC METER = -142E-01

EQUIVALENT STRATUM LENGTH (V./100) - ,9928

SUMMARY OF DATA FROM DEPTH 8»0 TO 10.0

TARGET STRENGTH DISTRIBUTICN FOR STRATWM 3 4
-4 -72 70 68 66 64 62 60 B 56 -4 52 50 43 46 4 4 40 -B -H-A--PD-28-6-24-22-20 -13 -16
0 00 0O0OOOOOOT11I 005652760 00 0O OO O O O0OO

HISTOGRAM OF BEAM PATTERN FACTORS > 0O dB

Br: 0dB "0 B = 1 dB NUMBER OF ECHOES
1dB TO B 2 dB NUMBER OF ECHOES =
2dB 11 B = 3 dB NUMBER OF ECHOES =
B- 3 dB TO B = 4 dB NUMBER OF ECHOES =
TOTAL NUMBER OF RECORDED ECHOES = 50
NUMBER OF ECHOES USED FOR STATISTICS -
AVERAGE BACK3CATTERING6 CROSS SECTION = .5176E-04 IN dB - -42 .86
BACKSCATTERING CROSS SECTION STD DRV = B4 F.
AVERAGE TARGET STRENGTH IN dB ~ -44 .03
TARGET STRENGTH STD DEV IN dB = 3.57

# ECHOES WITH BEAN PATTERN FACTORS > 0O dB-



FULL" ANGLE GF CONE -~ 6,- O
ESTIMATED VOLUME IN CUBIC METERS . 100E+04
DENSITY IN FISH PER CUBIC METER , 144E-01
EQUIVALENT STRATUM LENGTH *“7,/100)

SUMMARY OF DATA FROM DEPTH 10.0 TO 12.0

TARGET STREHGTH DISTRIBUTION FOR STRATWM 4
TS 74 -72 -710 65 66 64 62 80 58 56 54 52 50 43 46 M4 42 40 -X -5 -% - -D-H0 -5 -4 -2 -0 -18 -it
t 00 O0OOOOOOOTOOO?Z2O01 5 457210000000 00O0

HISTOGRAM OF BEAM PATTERN FACTORS O ciB

B~ 0dB TO B = 1 dB NUMBER OF ECHOES =
B= ICiB TO B = 2 dB NUMBER OF ECHOES =
B= 2dB TO B “ 3 dB NUMBER OF ECHOES =
B= 3dB TO B ~ 4 dB NUMBER OF ECHOES =

DTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION = -1.082E-03 IN dB -
BACKSCATTERING CROSS SECTION STD DEV = .833SE-04

AVERAGE TARGET STRENGTH IN dB = 41. .01
TARGET STRENGTH STD DEV IN dB = .79

tt ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED ~ 27
PULL ANGLE OF CONE = 6 .00
ESTIMATED VOLUME IN CUBIC METERS = .273E+04
DENSITV IN FISH PER CUBI C ItfETER ~ -989E-02
"QUIVALENT STRATUM LENGTH (7.7 100>= .9307

SUMMARY OF DATA PROM DEPTH 12.0 TO 15-0

TARGET STRENGTH DISTRIBUTION FOR STRATWM 5
T 74 -72 70 63 -66 64 62 60 53 56 54 52 50 48 46 44 42 40 -8B -H-# -2 -D -8 -6 -4 -2 -0 -18 -16
£t 0 0 00OOOOOOOOOO0OO0OT? 3223511011 00O0O00O0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B* 0O dB TO B = 1 dB NUMBER OF ECHOES = 6
B= 1 dB TO B - 2 dB NUMBER OF ECHOES = 2
B= 2 dB TO B * 3 dB NUMBER OF ECHOES = 0
B= 3 dB TO B = 4 dB NUMBER OF ECHOES = 0
TOTAL NUMBER OF RECORDED ECHOES = 32

NUMBER OF ECHOES USED FOR STATISTICS = 20



m'BACKSCATTERING CROS3 SECTIloW STD DEV
AVERAGE TARGET STRENGTH IN dB -
TARGET STRENGTH STD DEV IN dB =

ft ECHOES WITH BEAN PATTERN FACTORS U dB

NUMBER GF FISH USED -~ 20
FULL ANGLE OF CONE -~ 6 .@C)
ESTIMATED VOLUME IN CUBIC METERS = _555E+04
DENSITY IN FISH PER CUBIC METER .360E-02

EQUIVALENT STRATUM LENGTH (7./100) -9750

SUMMARY OF DATA FROM DEPTH .0 TO 15..0

DEPTH INTERVALS

FROM uy 3.30 4 -60 5. 90 7 ,,20 8-50 9.80 11.10 12
TO 30 4,60 5-90 7 .20 S .50 9.80 11.10
TS
-74 : 0 0 0 0 0 0 0
-72 ; 0 (] 0 0 0 0 0
-70 : 0 0 0 0 o] 0 0
3 0 0 o] 0 o] 0 o
66 ! ) 0 Q o ) 0 o
-64 : 0 0 o] 0] 0 o] o
-62 | 0 0 0 0 0 (o] 0
dy " 0 0 o] 0 o] 0 o]
“58 i 0 ) 0 o ) Q 0
-56 : ) 0 0 0 0 0 (]
~54 1 0 0 1 1 0 (o}
-5z ! 1 0 0 (o] 0 0 0
-50 ! 0 0 1 % o ?
m''48 ! | 0 1 3 - fa (o}
-46 ! 0 0 0 3 )] 3 1
-44 ! 2 0 o - 0 1 1 i
N4 2 (o] 0 0 4 - Y
m-40 o 0 0 0 1 4 3
-38 i o 0 0 0 0 ) y
-36 1 0 0 0 0 0] 0 2
-34 ; ) 0 0 ) a 0 1
-32 ! o { o o} 0 o} 0
-30 : 0 0 o 0] 0] o 0
-28 1 0 0 0 ) 0 0 0
-26 (o] & 0 0] o) 0 o
-24 ! 0 = i 0 0 0
N >
i (] 0 o] 0 0 (o] o)
-20 ; 0 0 o 0 0 %) 0
1S - 0 0 0
-16 1 0 0 0 0 o 0 P
ra L{] 11 17 13 -
HISTOGRAM UF 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
B~ 2 dB TO B = 3 dB NUMBER OF ECHOES

3 dB TO B = 4 dB NUMBER OF ECHOES

©C 00O 0000 O0OQEOO OO0 O

=

00 OO0 00 0O o -

[N
N

.40

OO0 OOO0OO0OO0O0O oo oo

- O

WpRh o

00 O OF WO oOpR

13

i3.70
12,,40 13-70 15.DO

OO0 OO 0O 00O oo OO0 OO0 00 00 OO OO0 OO0 O0OoO OO0 O
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wm
c
=

— ROO OO OO OO0 O
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NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BASKSCATTER ING CRO8S SECT ION

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET SIRENSTH Tft dB -

i233F .03

3046E--03

TARGET STRENGTH STD DEV IN dB =
it ECHOES WITH BEAM PATTERN SACTORS > 0 dB=
NUMBER OF FISH USED = 98
FULL ANGLE OF CONE - 6 00
ESTIMATED VOLUME IN CUBIC METERS = -921E+04
DENSITY IN FISH PER CUBIC METER — .106E-01
EQUIVALENT STRATUM LENGTH <7./100) .9868
Re?ading File D:\esp\di2 .-bat

Analyzing Run # ~p
DATA GROUP’REPORT FOR TRANSDUCER 1

TOTAL NUMBER OF PINGS = 1009

FOR FREQUENCY  420.

SUMMARY OF DATA FROM DEPTH

2-0 TO

TARGET STREHGTH DISTRIBUTION FOR STRATUM i
TS

| 0 0 0 0 0 0 0 0 0 0 2 1 0 1 0

HISTOGRAM OF BEAM PATTERN FACTOR! 0
0dB TO B = 1 dB NUMBER

* 1d8 TO B 2 dB NUMBER
2d8 TO B = 3 dB NUMBER

B= 3dB TO B = 4 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 =

tt ECHOES WITH BEAM PATTERN FACTORS >
NUMBER OF FISH USED =

FULL ANGLE OF CONE =

ESTIMATED VOLUME IN CUBIC METER?

DENSITY IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH (Z,/10C) =

4.

-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 -1S -16

2 0 00 OO 0 00 0 0 0O 0O 0 ©
dB
OF ECHOES i
OF ECHOES —
OF ECHOES
OF ECHOES ~
= £
= 1889E-04
= - 1831E-04
-49_, 16
455
0 dB~
0
6-00
.1S3E+03
.329E-01



SUMMARY OFr DATA FROM DEPTH 4.0 TO 8 0

TARZET STRENGTH DISTRIBUTION FCR STRATUS 2
S -4 -712 -70 68 -66 -4 -62 80 -58 56 A4 52 50 48 45 M4 L 40 -3B -3
< 00 O0OOOOOOOU O i I 546, 3000

HISTOGRAM OF BEAN PATTERN FACTORB > 0 dB

B- 0 dB TO B * 1 dB NUMBER OF ECHOES =
B= 1 dB TO B = 2 dB NUMBER OF ECHOES =
B= .2 dB Tu B 1 3 dB NUMBER OF ECHOES =
B- 3 dB fu B * 4 dB NUMBER OF ECHOES -

TOTAL NUMBER DF RECORDED ECHOES -

NUMBER DF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

tACKSCATTERING 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 = 20
FULL ANGLE OF COME = 6.00
ESTIMATED VOLUME IN CUBIC METERS ~ ,141E+04
DENSITY IN FISH PER CUBIC METER = .142E-01

EQUIVALENT STRATUM LENGTH (7./100)

1,0000

SUMMARY OFe« DATA FROM DEPTH , S.0 TO 10 .0

JISIRIBUTIN R SIRATW 3
68 -66 -64 -6; W60 -58 -56 B4 -52 -50 -48 -46 -44 -42 -40 -38 -36
0O 0 0 0 0 0 0 2 114-5 2 6 7 0 0

OF BEAM PATTERN FACTORS > 0O dB

B: ? 3;: T0 B - ri} dB NUMBER OF ECHOES =
= 2o TO B = dB NUMBER OF ECHOES =
= 2 dl TO B = 3 dB NUMBER OF ECHOES =
= ciB 10 B ~ * dB NUMBER OF ECHOES =

TOTAL. NUMBER OF RECORDED ECHOES ~

number of echoes used for statistics

AVERAGE BACKSCATTERi"NG CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

l

AVERAGE TARGET STRENGTH IN dB =

-

0

58

?0

2D -B -5 -24-2-D
00

0 0 00 O

el

.2446E-04

.1940E-04

-34 -32 -30 -28 -26 -24 -22 -20 -IS -16

0

28

0

o o0 o0 o O o o0 O

NOM N

4812E-04 IN dB < 3« 1S

354 1E-04



NUMBER OF FISH USED -~ 28
FULL ANGLE OF COME - 6-00
ESTIMATED VOLUME IN CUBIC METERS = -190E+04
DENSITY IN FISH PER CUBIC METER N _147E-01
EQUIVALENT STRftTUM CENGTH (7-/100) = 1-0000

SUMMARY OF DATA FROM DEPTH 10.0 TO

TARGET STRENGTH DISTRIBUTION STRATWM 4

J

2-0

FR
TS -74 -72 -70 -68 -66 64 62 00 -5B 56 54 52 50 48 4i 4 42 40 -B -H-H -3 -D -8 -6-4 -2 -0 -18 -16
0 0O

£t 0 0 0 0 O

HISTOGRAM GF BEAM PATTERN FACTORS > O dB
B= 0O dB TO B 1 dB NUMBER OF ECHOES
B= 1 dB TO B = 2 dB NUMBER OF ECHOES
2 dB TO B = 3 dB NUMBER OF ECHOES
3 dB TO B - 4 dB 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 IM dB =
TARGET STRENGTH STD DEV IN dB =
t ECHOES WITH BEAM PATTERN FACTORS > 0 dB=
NUMBER OF FISH USED = 26
FULL ANGLE OF COME = s 6.00
IMATED VOLUME 1IN CUBIC METERS = .29GE+04
ENBITY IN FISH PER CUBIC METER - .898E-02
EQUIVALENT STRATUM LEIMGTH (7-/100) = 1.,0000
SUMMARY OF DATA FROM DEPTH 12.0 TO 15-0

TARGET STRENGTH DISTRIBUTION FGR STRATWM 5

0 0 0 0 2 0 2 4 4 47 21

>

.10aBE-03

0 30

OO~

IN dB

0O 00O0OO

N2

26

-39.. 63

.8622E-04

-41.09

3-95

3

TS -4 -72 -70 -68 -66 64 62 60 5B 56 54 52 50 48 46 U4 R 40 -B-H-4 -0V -B-6-4 -2 -0 -18 -16
3 000OOOOOOOOOOOOI1L 225411011000 O00

HISTOGRAM OF BEAM PATTERN FACTORS > 0 oA\t

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

TOTAL NUMBER OF RECORDED ECHOES =

OF
OF
OF
OF

ECHOES
ECHOES
ECHOES
ECHOES

1

OO N A~



AVEF<AGE BACKSCAZ1!EFFING CFvVOSS SEC! IUN -- 39S6E-0" IN dB
BACKSCATTERING CROSS SECTION STD DEV ~ 6097E-0-
AVEnAGE TAK'3i::T SFRENGTH IN dB
TARGET STRENGTH STD DEV IN dB =
# ECHOES WITH BEAM PATTERN FACTORS u ab-
NUMBER OF PISH USED = 13
FULL ANGLE OF CONE ~ 6 .00
ESTI MATED VOLUME 1IN CUBIC; METERS 593E+04
DENSITY IN FISH PER CUBIC METER 304E--02
EQUI VALENT 3TRATUM LENGTH (7/ 100> 1.0000
SUMMARY OF DATA Frotd DEpTi-! 2.0 To 15.0
DEPTH INTERVALS
W FROM 2 .00 30 4.60 vt-V 7.20 8.50 9.80 11.10 12«40 13.70
TO 3.3F 4,60 5,90 7,20 8.50 9.S0 11.10 12.40 13.70 :500
TS
-74 E g 0 g 0 0 o 0 ) 0
-72 0 0 0 0 0 L] 0 0 0 0
-70 t 0 0 0 0 0 0 ) (] 0 0
-68 | 0 0 o 0 0 G 0 0 0 o
-66 t 0 0 0 0 0 © 0 0 0 0
—-64 ¥ 0 0 0 0 0 0 0 o (1) 0
i 0 0 0 0 ) 0 0 0 0 0
-60 F 0 0 ) 0 0 0 0 0 0 0
-58 t 0 0 0 a 0 ] ) 0 0 0
-56 ) 0 0 0 0 0 0 0 0 0 )
-54 { 0 0 ‘ 1 0 1 0 0 0
§ f J 0 0 0 i i 0 o 0 o
-50 0 0 2 0 o 0 0
—4Cj F l 0 0 X A (0] (0] 0 O
N_46 b 0 0 0 4 4 » 1 1 0 0
B-44 } S 0 o 0 1 i 0 > 1 0
0 | 0 0 \ Foo. o G o
-40 ! ) 0 0 0 4 7 4 1 0
-38 L | 0 0 ) ) , 0 5 4 3 o
-36 ? G 0 0 0 0 0 0
-34 1 0 0 0 0 0 { t 0 1 0
# 0 0 0 0 0 0 0 I 0 o
-30 (] 0 0 0 0 ) 0 0
—_ég ] o 0 0 0 0 8 0 0 1 8
0 0 0 (] 0 0 j 0
—%ﬁ It‘ 0 0 0 a 0 iJ 8 13 6 g
- (0] 0 0 0 0 o) 0 0
-Zi% i 0 8 0 0 0 ) 0 8 % G
" ) 0 0 Q 0 0
16 1 n 0- 0 0 ) 0 0 8 0 8
SUM 6 0 L i2 17 14 21 16 10 0
HISTDGFfmJAM OF EEAM PATTERN FAC-tors > 0O dB
B~ Ods 710 B 1 dB NUMBER OF ECHOES - i4
B= 1 dB TO B — 2 dB NUMBER OF ECHOES = 11
B= 2 dB TO B 3 dB NUMBER OF ECHOES = 1

[EY
WOUlOWWOE U 500000 OO

o0 O eP_HO Q@K-)

©
(o]



TOTAL NUMBER OF RECORDED ECHOES =

191

NUMBER GF ECHOES USED FOR STATISTICS ~ a
AVERAGE BAC KSCATTEF;1i\!G CROSS SECTION = 1220E-0. IN dB
BACKSCATTERING CROSS SECTION STD DEV ~ 2932E--0-
AVERAGE TARGET STRENGTH IN dB = - =

iARSE i S IRENGTFI SID DE.V IN dB ~
# ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 93

FULL ANGLE OF CONE = 6 .00

ESTIMATED VOLUME 1IN CUBIC METERS = .97QE+04

DENSITY IN FISH PER CUBIC METER = -100E-0I

EQUIVALENT STRATUM LENGTH (7./100) = 1-0000

ROad inu Ffile d:\esp\di3. dat.

Analyz inq Run # 1

DATA GROUP"REPORT FOR TRANSDUCER

TOTAL NUMBER OF PINGS = 589

DATA FOR FREQUENCY  420.,

SUMMARY OF DATA FROM DEPTH 0 TO u

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1

5 -74 -72 -70 -63 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 - *30
u00000000000201110000000000
H 1®TCIG:AM OF BEAM F*ATTERN FACTORS = O dB

dB TO B 1 dB NUMBER OF ECHOES = lm

8= I dB TO B = 2 dB NUMBER OF ECHOES = 1
p- _dB TO B = 3 dB NUMBER OF ECHOES = 0
B— Tds TO B = 4 dB NUMBER OF ECHOES = 9
TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION = 33F.—04 IN dB
BACKSCATTERING CROSS SECTION STD DEV ~ 39E-04
AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

tt ECHOES WITH BEAM PATTERN FACTORS > 0 dB-

NUMBER OF FISH USED = 5

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME 1IN CUBIC METERS = _903E+02

DEHSITY IN F13H PER CUBIC METER = u554E-01

EQU IVALENT STRATUM LENGTH (7,7100) ~ 1.0000

-39.14

-47. 14

*48. 27



SUMMARY OF DATA FROM DEPTH 4.0 TO 8.0

TARGET STRENGTH DISTRIBUTION FOR STRATWM
TS -4 -2 -0 -68 -66 -4 62 =80 56 -
t 0 00OOOOOTOP O

o8

52 5048 46 M4 4L 40 -B-B-A-32-In
0 013 20210 0 0 0O 0 0 O©

HISTOGRAM OF BEAM PmATTERN 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 dB NUMBER OF ECHOES = 1.

B= 3 dB TO B -~ 4 dB NUMBER OF ECHOES = 0

TOTAL NUMBER OF RECORDED ECHOES - 27

NUMBER OF ECHOES USED FOR STATISTICS = 9

AVERAGE BACKSCATTERING CROSS SECTION = .3918E-04 IN dB -44.07
IACKSCATTERING CROSS SECTION STD DEV = .3075E-04

AVERAGE TARGET STRENGTH |IN dB

.34

TARGET STRENGTH STD DEV IN dB

# ECHOES WITH BEAM PATTERN FACTORS < 0 dB=

NUMBER OF FISH USED - 9
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .610E+03
DENSITY 3N FISH PER CUBIC METER = _143E-01
EQUIVALENT STRATUM LENGTH (7./.100) - .5276

SUMMARY GF DATA’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
1 00 0O0OO0OOOOOOOT1I1IO0OO0O0OOOOOOOOOOI O0OO0OO0ODO

HISTOGRAM uF BEAM PATTERN FACTORS > O dB

B": 0 dB TO

B = I dB NUMBER ul- ECHOES * u

1 dB TO0 B = 2 dB NUMBER GF ECHOES = 0
B~ 2 dB TO B - 3 dB NUMBER OF ECHOES = 1
B~ 3 dB TO B = 4 dB NUMBER OF ECHOES =
TOTAL NUMBER Oh RECORDED ECHOES =
NUMBER OF ECHOES USED FOR STATISTICS =
AVERAGE BACKSCATTERING CROSS SECTION = *175E-02 IN dB -26 -63
BACKSCATTERING CROSS SECTION STD DEV = 5066E-02
AVERAGE TARGET STRENGTH IN dB = =770,

<>t



whrQSBp&tsmv~r™~ "
ECHOES WITH BEAM PATTERN FACTORS 0 dB~

NUMBER GF FISH _3ED =

FULL ANGL.E (F CL*-L -— 6.00
ESTIMATED VOLUME IN CUBIC METERS - 809E +03
DENS*TV IN FISH -ER CUBIC METER 247E-02

EQUIVALENT STRA™ JM LENGTH <7./100>

-8078

SUMMARY OF DATA =ROM DEPTH 10.0 TO 12.0

TARGET STRENGTH DISTRIBUTION FCR STRATWM 4
S -74-72 -0 63 66 44 62 60 58 56 -4 52 50 40 46 4 -2 40 -38 -6 -% - -0 B 26 24 -22 -20 -13 -16
f 00 0 0OOOOOOOOOOGO?1! 0 023 100 00O0O0O0O0DO0TU0O0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

HijL 0 dB T0 B ™ 1 dB NUMBER OF ECHOES = 0
1 dB TO B = 2 dB NUMBER OF ECHOES = 0
B= 2 dB TO HE - 3 dB NUMBER OF ECHOES = o]
B= 3 dB TO B ~ 4 dB NUMBER OF ECHOES = 1
TOTAL. NUMBER OF RECORDED ECHOES =
NUMBER OF ECHOES USED FOR STATISTICS =
AVERAGE BACKSCATTERING CROSS SECTION ~ _1452E-03 IN dB - -38.38
BACKSCATTERING CROSS SECTION STD DEV ~ _.9083E-04
AVERAGE TARGET STRENGTH IN dB = —-39.29
TARGET STRENGTH STD DEV IN dB ~ 3. 34

# ECHOES WITH BE/-"I PATTERN FACTORS ; 0 dB=

NUMBER OF FISH USED - 7
ANGLE OF CONE 6 .00
ESTIMATED VOLUME IN CUBIC METERS .121E+04
DENSITY IN FISH PER CUBIC METER .57BE-02
EQUIVALENT STRATUM LENGTH CX/100) - . 79"

SUMMARY OF DATA FROM DEPTH 12.0 TO 15.0
MO TARGETS FOUND

SUMMARY OF DATA FROM DEPTH .0 TO 15.0

DEPTH INTERVALS

FROM 2.00 3.30 4.60 5.90 7.20 8.50 9.80 11.10 12. 40 13.70
TO 3.30 4,60 5.90 7.20 8.50 9-80 1:L.:LO 12.40 13.70 15. 00
TS SUM

74 ) i) 0 n 0 0 0 3
77



-68 o o o 0 o 0
—-66 (o) o) o) 0 0 o)
-64 o 0 0 A 0 o
-62 o o o (o} 0 A
-60 (o] (o] (o] ! (o] 0
-58 o) 0 Q 0 o A
-56 0 0 A {1 o) 0
-54 o o ) rf f
—£? ) 7 o o i o
-50 o a o 1 0 0
-48 o 1 1 * 0 o
-46 o 1 i 0 o
-44 1 0 o o o o
-42 0 o] 0 0 o
-40 o 0 o (o) 1 )
-38 (o] 0 o 0 A
'"36 o 0 o o o g
-34 o Ci 0 0 0 o
_ g A 0 A o
-30 () fo) 0 A (o) (
-28 o o () o o A
-26 (o) o) 0 0 o) 0
-24 o) 0 o) 0 o) 1
o*? 0 o o o A ij
20 o o 0 0 o ij
-18 g o o 0 A ij
-16 o o o A o 1)
SUM 1 4 ly -
HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB
B- 0 dB TO B 1 dB NUMBER OF hC Il@L6
B =~ 1 dB TO B & 2 dB NUMBER OF ECHOES
B= 2 dB TO B - 3 dB NUMBER GF ECHOES
B= 3 dB TO B 4 dB NUMBER OF ECHOES
TOTAL NUMBER OF RECORDED ECHDE3 -
OF ECHOES USED FOR STQT ISTICS =
GE BACKSCATIERING CROSS SECU ON &
BAL-KSCATTERING CROSS EIECTION SID DEV
AVERAGE TARGET STRENGTM IN dB -
TARGET STRENGTH STD DE:V IN dB -~
# ECHOES WITH BEAM. PATTERN FACTORS > i dB
NUMBER OF FISH USED =
FULL. ANGLE OF CONE = 0.
ESTIMATED VOLUME 1IN CUBIC METERS - 398E+04
DENSITY IN FISH PER CUBIC METER - ~57BE—0?
EQUI VALENT” STRATUM LENGTH (7./100) 8367
Reading -file d: \esp\rp”4/dat
Analysing Run # / L/
DATA GROUP’REPORT FOR TRANSDUCER 1
TOTAL NUMBER OF PINGS -~ 6474

DATA FOR FREQUENCY 420-

PO ©°° PLO0OO0OO0O0 &L L2 0 © >

-

=00 »=

O caca o

- 0

74

23

.2528E-0

-S946E-0

© 0

ac PO OO0OO0 ©OO°O0

= op 0 o°o°o0op0O0°akr

© »P=0 0° OF°

- >

-

0 90 = >00 >»>»0 Q=

—

IN dB

cocaeoLPonRoCco0Q)yeaocarcs 20> 00

@]

43. 47

= pdbdpe o

Q. PO ©°—Q0° 0° 0r L &=
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SUMMARY OF DATA FROM DEPTH 2-0 TO 4.0
TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
TS 74 72 -70 -iob -~ -64 -42 -£0 -5E -s¢ -54 -52 -50 -48 -46 -44 -42 .40 -38 -36 -34 -32 -30 :0 -18 -14
§ 0 0 0 0 0 0 0 2 12 19 24 25 22 12 2 i 0 2 0 0 0 0 0
HISTOGRAM OF eEAM PATTERN FACTORS > 0 dB
8- o dB T0 B = i dB NUMBER OF ECHOES = 23
s - 1 dB 70 B -~ 2 dB NUMBER OF ECHOES = 13
B- 2 dB TO B 3 dB NUMBER OF ECHOES - 0
B“ 3 dB T0 B = 4 dB NUMBER OF ECHOES -~ 4
TOTAL NUMBER OF RECORDED ECHOES = 207
NUMBER OF ECHOES USED FOR STATISTICS = 133
AVERABE BACKSCATTERING CROSS SECTION = »Vo JIE-05 IN dB =/ -SO.
BACKSCATTERING CROSS SECTION STD DEV = , 123: 5E-04
e D ERASE TARGET STRENGTH IN dB -~
TARGET STRENGTH STD DEV IN dB =
ft ECHOES WITH BEAM PATTERN FACTORS O dB” 40
NUMBER OF FISH USED ~ 133
FULL ANGLE OF CONE -- 6,00
ESTIMATED VOLUME IN CUBIC METERS - -11&b+04
DENSITY IN FISH PER CUBIC METER .114E+00
EQUIVALENT STRATUM LENGTH (7./100) = 1-0000

3UNMARY OF DATA FROM DEPTH 4.0 TO

EY STRENGTH DISTRiBUTION FOR STRATUM

2
TS -74 -72 -70 -68 -bo -64 62 -60 -58 -56 -54 -52 -50 -48 -44 -44 - -40 -38 '36 -34 -32 *3) -28 -26 -24 -22 -20 -
2 4 7 91 4 6 46 00 00 0O 00O

» 0 0 0 0 00 O 0 2 10

HISTOGRAM OF BEAM FATTERN rAC!OKS > 0

B~ 0 dB TO B = 1 dB
B= 1 dB TO B = dB
B* 2 dB TO B - T dB
B= 3 dB TO B = 4 dB

TOTAL NUMBER OF RECORDED ECHOES

NUMBER
NUMBER
NUMBER
NUMBER

NUMBER GF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

dB

OF ECHOES
OF ECHOES
OF ECHOES
OF ECHOES

BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB

S -16
0 0 0
= /
= 3
= 0
= 4
185
?69
.'"3574E-04 IM dB - -44.47
-4263E--04
-47.12

P..q =



NUMBER OF FISH USED - 169
FULL ANGLE OF COME = 6.00

ESTIMATED VOLUME IN CUBIC METERS = .895E+04
DENSITY IN FISH PER CUBIC METER = .771E-02
EQUIVALET!IT S'TRAITUM LENGTH <X/100) = -9994

SUMMARY OF DATA FROM DEPTH 8-0 TO 10.0

TARGET 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

« 00 0 0 0 0 0 1 0 0 14 13 1 0O0O0O 0

HISTOGRAM OF BEAM PATTERN FACTORS O dB

B~ O dB TO B = 1 dB NUMBER OF ECHOES =
B= 1 dB TO B = 2 dB NUMBER OF ECHOES =
2 dB TO B = 3 dB NUMBER OF ECHOES = 0
3 dB TO B = 4 dB NUMBER DF ECHOES = 1
TOTAL NUMBER OF RECORDED ECHOES = 74
NUMBER OF ECHOES USED FOR STATISTICS = 15
AVERAGE BACKSCATTERING CROSS SECTION = 5566E--04 dB
BACKSCATTERING CROSS SECTION STD DEV -e 624 0E W04
AVERAGE TARGET STRENGTH IN dB =
TARGET STRENGTH STD DEV IN dB
it ECHOES WITH BEAM PATTERN FACTORS > O dB=
NUMBER OF FISH USED = 15
FULL ANGLE OF CONE \ 6. 00
jm™ 7 AIMAfED VOLUME IN CUBIC METERS = . 119E+05
B jsity in FISH PER CUBIC METER = -126E-02
EQUIVALENT STRATUM LENGTH (7-/100) = .9827
SUMMARY OF DATA FROM DEPTH 10.0 TO 12.0
TARET STRENGIH DISTRIBUTION KR SIRAIUM 4
1S -74 -72 -70 -6B -66 -64 -& #0 -53 -56 W64 52 -50 -48 -46 -44 -42 -40 -38 -36 -34 32 -0 =
1t 000 O0OOOOOOG OO O 10 1 3 12 11 00
HISTOGRAM OF BEAM FATTERN FACTORS > O dB
B= OdB TO B = 1 dB NUMBER OF ECHOES = 2
B 1dB 710 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

TOTAL NUMBER OF RECORDED ECHOES =

00

=42.. 54

m45.. 30

566



AVERAGE BACKSCATTERING CROSS SECTION - .113SE-0; IN dB = ~35> 44

BACKSCATTERING CROSS SECTION STD DEV

. 1j. OSE-O-'

AVERAGE TARGET STRENGTH IN dB

TARGET STRENGTH STD DEV IN dB

k 85

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF FISH USED = 10
FULL ANGLE OF CONE = 6.CO
ESTIMATED VOLUME IN CUBIC METERS = .162E+05
DENSITY IN FISH PER CUBIC METER = .619E-03
EQUIVALENT STRATUM LENGTH (7./100) = . 8560

SUMMARY OF DATA FROM DEPTH 12.0 T0O 15.0

PJTLGET 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 -3
8 0 0 0 0O 0O 0O O 0O O O O O 0 0 2 4 1 3 2 2 4

HISTOGRAM OF BEAM PATTERN 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 dB NUMBER OF ECHOES = 0

B~ 3 dB TO B = 4 dB NUMBER OF ECHOES ™ 1

TOTAL NUMBER OF RECORDED ECHOES = 142

NUMBER OF ECHOES USED FOR STATISTICS = 27

AVERAGE BACKSCATTERING CROSS SECTION = .5213E--03 IN dB e
\

"ACKSCATTERING CROSS SECTION STD DEV = .7137E-03

AVERAGE TARGET STRENGTH IN dB ~ b.42

TARGET STRENGTH STD DEV IN dB = b.04

# ECHOES WITH BEAM PATTERN FACTORS > O dB= 6

NUMBER OF FISH USED = 27

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = .290E+05

DENSITY IN FISH PER CUBIC METER = .932E-03

EQUIVALENT STRATUM LENGTH (7./1CO) = .7700

SUMMARVY OF DATA FROM DEPTH 2.0 TO 15.0
DEPTH INTERVALS

FROM 2 00 3.30 4.60 5.90 7.20 8.50 9.80 11-10 i2.40 13.70
TO 3.30 4.60 5.90 7.20 8.50 9.80 11.10 12. 40 13. 70 15-00
TS



72 (1 0 ) C 0 Q 0 o o] o 0
—70 Q 0 0 0 o] 0 0 0 0 o 0
-6 ! 0 Q 0 d 0 ) "J o) 0 o)
-66 0 0 @ o) Q @i M 0 o) n 0
-64 o) 0 0 0 o ) 0 0 0 )] 0
62 ; 0 -0 0 0 fo 0 T1 Q 0 i} 0
-60 ! i ? 0 0 i0 Q fi 0 0 0
-58 : L 0 @ i (i o 1 0 Q 15
“56 | i7 0 7 0 io 0 ¢ o * 0 21
-54 20 i} 1 . 0 " o) 0 0 28
o { , 6 y 10 0 ri 0 0 40
-50 io 4 4 2 0 0 i ) 0 =i
-48 : e or % 2 ° % 0 0 0 0
-46 1 4 Q 8 1 1 ! 0 3 i
44 ! n 1 0 , ; 1 1 0 “T 16
-42 : ci 1 /7 1 3 @ 0 1 1) 1o
-40 1 1 4 1 0 1 0 1 1 ii
-38 | 0 4 0 79 1 o c 12
-36 ! o 0 0 o ., 0 0 rr ! 0 3
-34 ) 0 0 (i 0 o Fy 1 ¢
—Trry } 0 @ o *+ ° o 0 1 2 ®
T 1 o 0 0 9 + 9 0 < 0 r> pr
-28 0 0 o} 0 : 0 0 0 0 1 o 1
INO i 0 0 0 0 f o 0 c 0 2 (o} 2
-24 0 0 0 0O ] o 0 0 0 0 0 @
-22 0 0 0 0O j n 0 0 0 0 o 0
-20 { 0) 0 o 0 0 0 0 0 0 ¥
-1S @ 0 0 0 0 0 ) 0 0 0 0
-16 o 0 0 0 0 o] 0 0 0 0 0
SUM 105 50 30 11 10. 10 11 in 10 254

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 GF ECHOES 19

B= 2 dB TO B ~ 3 dB NUMBER DF ECHOES

B" 3 dB TO B ~ 4 dB NUMBER OF ECHOES 10

TOTAL NUMBER OF RECORDED ECHOES = S67

NUMBER OF ECHOES USED FOR STATISTICS = 25

'ERAGE BACKSCATTERING CROSS SECTION = 2E--04 IN dB ~ -41.08

BACKSCATTERING CROSS SECTION STD DEV = 7P5E-03

AVERAGE TARGET STRENGTH IN dB .48.28

TARGET STRENGTH STD DEV IN dB = 6 81

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 6V

NUMBER OF FISH USED = 254

FULL ANGLE OF CONE = 6 00

ESTIMATED VOLUME IN CUBIC METERS 528E+05

DENSITY IN FISH PER CUBIC METER -431E-02

EQUIVALENT STRATUM LENGTH (7./100) 9243

Keading file rj;\esp\rMyl.dat

Analyzing Run # J&-

DATA GROUP REPORT FOR TRANSDUCER

TOTAL NUMBER OF PINGS = 1532

DATA FOR FREQUENCY 420.



TH22-7DE.XLS
(oJ"e b ‘7'

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 Dil2r2 Dil2r3 range/run Dil3r1 Dil3r2
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 (fisi/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



folJta S- 8

TS and length frequency distributions of targets and fish recorded 22.7.1991
R.Thames, Clifton Hampden area, summed for shallew sites and deep site

TH22 _7SLXLS
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sum

o8
-56
.54
52
-50
-48
-46
44
-42
-40
-38
-36
-34
-32
-30
-28
-26
-24

203
213
330

46.1
51.9
58.4
65.7
74
83.4
93.9
106
119
134
151
170
191
215
242
273
307
346

48

53
/ 63

73
83
93
103
113
123
133
143

257 232 489

w b~ ~N N O
oFP N NMNODNWOO®WOmOo

el ecleololecleololeoliolNeolololNolololNolNo)

0
0.9
6.9

10
11
16
16
14
12
6.5
3.9
1.7
0.9
0.4

o

O 0000000000 Oooo o

0
0.8
4.5

9

11
14
19
15
12
7.2
4.3
2.5
0.4
0.2

o

O OO0 0000000 OO0 oo o

1749

2.573
4.574
6.289
7.719
11.61
11.78
12.46
11.95
11.95
7.604
4.86
3.316
2.001
0.743
0.4
0.114

o
o
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~

O O OO0 00000 oo

175 138

O OO OO0 O0O0O0OO0OO0OO0oOOoOOo
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5.14
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O OO0 0O 000000000000 O0OO0O oo
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TH22_7SI.XLS

Page 2






153 0 0
163 0 0
173 0 0
183 0 0
193 0 0
203 0 0
213 0 0
330 0 0
sum 100 100

OO0 OO0 OoO oo

100

O OO o0 o0 oo

100

1.71

O OO oo oo

100

100

TH22_7SI1.XLS
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Postprocessing printouts



FER IR CPTH HimK

K

Si G

FHFPFRU*%%*%S* TS  Version 2.00 KH#HFLFLLHT*UH]
Dual Beam Data Reduction Program
For ESP 281 VI.Ox & V2,0x data -files

Kin*****************_***********************'***'**

(c) Copyright BioSanics, Inc. 1 April. 1vvil
for BioSonics Scientific Hydroacoustic Applications

Seria] Murdber 520¢tr-V&-00-91--00U

Rsadinc mile d»\&sp\di 12. dat

Analyzing Run # 1
Reading file d»\ssp \ji 12»dat

Analyzing Run tt Ve

FILE NUMBER i = diesp\di 12 dat
FILE NUMBER 2 ™ d:\esp\din.dat

DATA GROUP REPORT FOR TRANSDUCER 1
AMTQTAL NUMBER OF PINGS “

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FKOM DEPTH 2.0 fO

TARGET STRENGH DISTRIBUTION FOR SIRAIWM 1
15 -74 -7? -70 -65 -66 -M -62 -60 -59 -54 54 -52 -50 -43 -46 4 -
| 0o 0 00O OOOO@2G61HB2 T

N B

-4u -1B -3c -34 -3
7 4 0

>0-23 -26 24 2 -20-1S
2 0

i
ooo0oo0o0 000

HISTOGRAM OF BEAM PATTERM FACTORS > O dB

E~ ij ;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 -



AVERAGE BACKSCATTERING CROSS SECTION ~ .3512E-04 IN dB 1.54
BACKSCATTERING CROSS SECTION STD DEV .3980E-03

AVERAGE TARGET STRENGTH IN ciB ~

TARGET STRENGTH STD DEV IN dB = -1lmi14

# ECHOES WITH BEAM PATTERN FACTORS = 0 dB”

NUMBER OF FISH USED ~ 1.65
FULL ANGLE Ur COME r- £, 00
ESTIMATED VOLUME IN CUBIC METERS = .SBG6E+03
DENSITY IN FISH PER CUBIC METER = . 1.86E+00
EQUIVALENT STRATUM LENGTH (7-/100) = 1.0000

SUMMARY OF DATA FROM DEPTH 4. 0 TO 6.0

PARET STRAENGIH DISTRIBUTION KR STRAILS - 2
TS -74 -72 -70 -58 -66 -64 -62 -60 -S3 -56 -4 -52 -50 -43 -46 -44 -42 40 -38 -36 -34 - -30 -28 -26 -24 -2 'O -18 -'4
000O 0O 00 OO OO 2 596 ©®B 61, 6 3 0 0 O 00 *0 0 O

HISTOGRAM OF BEAM PATTERN FACTORS > o dB
n 0 dB TD B dB NUMBER OF ECHOES - u
B~ 1 dB TO B 2 dB NUMBER OF ECHOES -~
? dB T° 3 3 dB NUMBER OF ECHOES - 3
B - 3 dB TO B = 4 dB NUMBER OF ECHOES . i
TOTAL NUMBER OF RECORDED ECHOES = 249
NUMBER OF ECHOES USED FOR STATISTICS - 74
AVERAGE BACKSCATTERING CROSS SECTION = .5393E-04 IN dB - -42.30
JIACKSCATTERING CROSS SECI!"ION STD DEV = ’ -5597?E- 04
1"VERAGE 1ARGE 1 JREN@BTH IN dB 43»93
rAR6ET STRENGTH STD DEV IN dB = /v
tt ECHOES WITH BEAM PATTERN FACTORS > O dB= 1S
NUMBER OF FISH USED 74
FULL. ANGLE OF COME - 6 . 00
ESTIMATED VOLUME IN CUBIC METFRS = .26>"*F+0&
DENSITY IN FISH PER CUBIC METER - .2B1E-01
EULIVALENT STRATUM <ENG7H (V./100) - .9895
SUMMARY OF DATA FROM DEPTH 6.0 TO 8-0
TARGET STRENGTH MSTaiWTISN ?0R STRATUS 3
TS -74 -72 -V> -63 -66 -64 -62 -60 -33 -56 -54 -52 -50 -4t -46 -44 -42 -40 -35 -3* 31 3" -23 -2c -24 -22 -2. -mc -16

n 00 ) 0 0OcoOOO OO OOWVWOTI11 50 : 2 : : = 0. 3 2 3 0 O



B~ OdB TD ft = I c!B NUMBER DF ECHOES8
= 1dB TO B ~ 2 dB NL\ IBzH GF ECHOES

2dB TD B - 3 dB NUMBER GF ECHOES
B- 3dB TO0 k ciB NUMBER OF ECHOES

w-*LT OF RECORDED ECHOES

mj, #= ' OF ECHOES USED FOR STATISTICS

l

AVERAGE BACKSCATTERIMG CROSS SECTION -~ 951 -40.21
BACKSCATTERING CROSS SECVION STD DEV = 80 77K - ‘v

AVERAGE TARGET STRENGTH IN dB ~ —4r e
TARGET STRENGTH STD DEV IN dB ~ 4,06
# ECHOES WITH BEAM PATTERN FACTORS = O c!B-

NUMBER OF FISH USED = IS

FULL ANGLE OF CONE - S.. 00

ESTIMATED VOLUME IN CUBIC METERS = ,537E+04

DENSITY IN FISH PER CUBIC METER - ,335E-02

EQiilVALENT STRATUM LENGTH (Z/100) = »,9848

SUMMARY OF DATA FROM DEPTH 2,0 10 S. 0
DEPTH INTERVALS

FROM 2.00 2-60 3.20 3.80 4,40 5-00 5.60 6.20 6.80 7 .40
TO 2.60 3,20 3,50 4.40 S.00 5,60 6,20 =>80 7.40 S.. 00

TS BUM
—74 : 0 0 0 0 0 0 o r 0 i) 0
.72 ! 0 0 0 0 0 0 G 0 0 0
-70 ] o 0 0 (J ) tm 0 0 ;- i
-68 : 0 ) 0 0 Ci 0 1, o
—66 ! 0 0 0 o 0 0 o 0 o o) 0
iM a 6 0 ij G o 0 il < 1J
# 0 0 0 -0 Ci 0 0 0 ) t)

- DO ! 0 0 0 @ G 0 G o o ) c
-53 ; G 0 0 0 G G g 0 c) &)
.56 ! 0 0 0 Gi_ G o ) 0 0 <
-54 1 4 t 0 0 o) 0 Ci c > 6
11 d > o i o) o< Ci 20
-50 ; 6 ii 4 i Lj ) Cj t) 26
-4 8 : 10 7 6 o 4 1 > 0 Cj o 34
-4 6 : 8 14 6 10 9 4 1 4 o Ci 56
4.4 8 6 8 j 8 ) Gi 4]

42 ! 6 8 6 4 1 2 ) 3
.40 r J 9 1 0 T 0 20
--38 ! i 1 2 4 ) 0 i 1 hed ul2
-36 ! ) | 0 i 0 2 o i 8
-34 ! o] o 0 o] 0 0- 0 0 0 0 0
. u 0 0 0 0 G o 0 0 0 0 0
30 r o 0 0 0 (i 0 0 0 0 0
-28 : 0 0 0 0 0 Cj o 0 G 0 0
26 ! ) n 0 1 0 G ) 0 0 ) G
24 : 0 0 0 0 o 0 (i (j 0 0 0

rET 0 0 G 0 0 0 0 ) 0
.20 ! 0 0 ) ) 0 ) 0 0 0 B o
Sis 0 0 \j 0 0 ij Lj 0 0 o g

16 1 o 0 { Cj Ci g .1 0 o) 0



SUM 56 56 3 47 it 9 4 =
HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB
B~ 0 dB TO B 3 dB NUMBER OF ECHOES 3*72
B= 1 dB TO B 2 dB NUMBER OF ECHOES ~ :
B- 2 dB TO B - 3 ;B NUMBER OF ECHOES 7
B= 3 dB TO B ~ 4 dB NUMBER OF ECHOES =

. ...0 q “a

TOTAL HUNT;ER OF RECORDED ECHO;:
NUMBER OF ECHOES USED FOR STA fIS I'ICS 257
AVERAGE BACKSCATTEft1MG CROSS SECTION 461 BE—04 IM 1T
BACI<SCATTER IWS CROS8 SECT1Q-i SrD DEV . 5 133E--0-M
AVERAGE TARGET STRENGTH iN dB ~
TARGET STRENGTH STD DEV [N dir -
tt ECHOES WITH BEAM PATTERN FACTORS O dB- 63
NUMBER OF FISH USED -~ 257
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS 7 101:">04
DENSITY IN FISH PER CUBIC METER 362E-01
EQLJI VALENT STRATUM LENGTH <7./ 00) .99 17

Re?adi fig filg d«\ dat

Analyzing Run #

DATA hkUUP REPORT FOSATRANRDUCFR 1

TOTAL NUMBER OF PINGS =

4231

DATA FOR FREQUENCY 420,
SUMMARY OF DATA FROM DEPTH 2.0 TO 4.0
TARET STRENGH DISTRIBUTION KR STRATUM i
IS 74 -72 -;0 -68 -44 -6; -42 -49 -58 54 -B4 52 50 -43 -44 -44 -42 -40 -36 -'6 -34 -V 'S .16 -74 57 -w
" 0 9 a9 8 0 9 0 t IH H JJ 2014 129 S 2* 8§07 0 0* 01 51
H10 fObftAM UK BEAM PATTb.RN FACTOR3 > o dB
B= 0O dB TO B i dB NUMBER GF ECHOES 11
B= l d8 10 B= 2 dB NUMBER uF ECHOES -
B 2 dB TO B = 3 dB NUMBER OF ECHOES o
B~ 3 dB TO B 4 dB NUMBER OF ECHOES = ij
TOTAL NUMBER OF RECORDED ECHOES = 334
NUMBER OF ECHOES USED FOR STATISTICS = 113
AVERAGE BACKSCATTERING CROSS SECTION * 3533F..04 IN dB 4.

BACKSCATTERING CROSS SECTION STD DEV

520BE..04



it ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OF PISH USED

O dB=

FULL. ANGLE OF CONE -3 6-00
EST'IMA TED VOLUME IN CUBIC METEH™- = .764E+03
DENSITY IN PISH PER CUBIC ME7E«- = . 1.45E+00
EOUj VALENT STRA'UN LENGTH (X/10'O - [ . O<X»!
SUMMARY OF DATA FROM DEPTH 4.0 TO 6,U

TARET STRENGH DISTRIBUTION AR STRATLS 2
TS -74 -72 -70 63 -66 -i4 -62 -60 -58 -54 -54 -52 -50 -48 -46
s 00O0O 0 0 75 1

HISTGURAM OF BEAN PATTERN FACTOR; 0
0 dB TO B = 1 dB NUMBER
1 dB TO B -- 2 dB NUMBER
B~ 2 dB TO B ~ 3 dB NUMBER
B= 3 dB TO B = 4 dB NUMBER

TOTAL NUMBER OF RECORDED ECHOES ~

NUMBER OF ECHOES USED FOR STATISTICS
AVERAGE BACKSCATTERING CROSS SECTION
BACKSCATTERING CROSS SECTION STD DEV

IN dB

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV IN dB -

# ECHOES WITH BEAM PATTERN FACTORS >

UMBER OF FISH USED
ULL ANGLE OF CONE
STIMATED VOLUME IN CUBIC METERS
DENSITY IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH (V./ICO)

SUMMARY OF DATA FROM DEPTH 6.0 TO

TARGET STRENGTH DISTRIBUTION FOR STRATUM
TS -74 -72 -70 -68 -85 -64 - & -60 -58
0

3
8 00O0O0O0OO0OODO 0 o2 213

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
B= 3 dB TO B = 4 dB NUMBER

Tr-rAl km Ar~

44 42 40 3S -3 -34 - -30 29 -26 -24

22 -20
1?2 17 1 0 0 00

dB

OF
GF
OF
OF

ECHOES
ECHOES'
ECHOES
ECHOES

>0 1

312

106

5024E-04 IN dB

.S375E-04

O dB-

106
6. 00

.229E+04
.463E-01

.9994

8.0

44 -2 -
2 1

|—\8

-38 -36 -34 -32 -30 -28 -
01

ECHOES
ECHOES
ECHOES
ECHOES

OF
OF
OF
OF

— OO

-IS -16
0

-42.99

-45.40

4,48

Kk 1



NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION 7833E-04

BACKSCATTERING CROSS SECT IHr! '™TO DEV -
AVERAGE TARGET STRENGTH IN dB ~

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAN PATTERN FACTORS >0 fiB’

NUMBER P~ FISH USED

FULL ANGLE OF CONE 6.00
ESTIMATED VOLUME IN CUBIC METERS . 43SE-Wj4
DENSITY IN FISH PER CUBIC METER »320E-02
EQUIVALENT STRATUM LENGTH (X/LOO* . 9982

SUMMARY OF DATA FROM DEPTH

Urd" i1 ANTEFWRL ">

FROM 2.00 AO ol .. S.. 60 *6.20
oC Ij Vim 0.20 0.BO
i :
o] n 0 i o]
5 O\ O
o \ o \ o
@
o)
@ o] ml
) 0 o] 0
n {
n
n
Q
i
o]
0
i o)
t 0 o
0 0 (]
0 0 a
0 » Q
0 0 0
Q 0 0
0 ® 0
0 o 0
0 0
SUM 10 54 41
HISTOGRAM GF BEAM PATTERN 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

6.BO

7

,40

©aQa

40

—

L\ \

J4

.06



BOMBER OF RECORDED ECHOES = 836

OF ECHOES USED FOR STATISTICS -

E BACKSCATTERIMG CROSS SECTION ~ ,4493E-04

mATTERING CROSS SECTION STD DEV = ,7359E-04

iE "fc;GET STRENGTH IN dB

f STRENGTH STD DEV IM dB

3ES WITH BEAM PATTERN FACTORS

R OF FISH USED = 6 00

ANGLE' OF CONE = :

ATED VOLUME IN CUBIC METERS = .619E+04
- 375E-01

TY IN FISH PER CUBIC METER

ALENT STRATUM LENGTH C7./100) -— 9991

ft*********** **

Dual BOafi Data Rednetion Prograil
For ES>P 281 Vi.Oh t V2,0k data tiles

) .

Oopyright BioSonics,’ Ir.;. i April, 1991
anics Scientitic Hydraacoustic Application»
iat"Pumber 5205-V2. 00-91-000

ding fil& D\ E3P'm
nalyzing Run ir
LE NUMBER 1 = Ds\ESP\di 13.. dat

A GROUP REPORT FOR TRANSDUCER 1
TAL NUMBER OF PINOS - 9001

A FOR FREQUENCY 420.

=CHOE3 WITH BEAM PATTERN FACTORS 0O dB— 0
JBER OF FISH USED = c
L ANGLE OF CONE = 6. 00
‘IMATED VOLUME IN CUBIC METERS = 264E+05
ASITY IN FISH PER CUBIC METER 379€-04

1- 0000

JIVALENT STRATUM LENGTH 01/100)



SUMMARY OF DATEL rTv'iM DF.PTr! 2.0 I c Q

|
TS 7472 -70 -68 66 64 -62 -an 35 56 vt ~5f -N-* a4 5 HF 0 B>+ 3
» 000O0O0OO0OSO » u e -7v&FYE Gl 0
HIS! OISRAM OF BEAM\ PATTERN Yal rii\ > U riB
B~ 0dB TO B 1 dB NUMBER OF ECHOES 46
B= 1dB8 TO B = 2 dB NUMBER OF ECHOES - 52
B 2 d8 TO B = 3 dB N{JMBEK OF ECHOES - 23
B~ 3dB TO B= 4 dB NUMBER OF ECHOES — 0
TOTAL NUMBER OF RECORDED EchdeS = 1548
NUMBER OF ECHOES USED FOR STATISTICS ; 498
VERAGE BACKSCATTERING CROSS SECTION = ' _3990E-04  IN clB = -43,. 99
BACKSCATTERING CROSS SECTION STD DEV = . 5436E-04
AVERAGE TARGET STRENGTH IN dB = -46.45
TARGET STRENGTH STD DEV IN dB = 4 54
# ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 130
NUMBER OF FISH USED = 498
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .132E+05
DENSITY IN FISH PER CUBIC METER = .37BE-01
EQUIVALENT STRATUM LENGTH (¥,/!00) = 1.0000

SUMMARY Oh DATA FROM DEPTH 8.0 TO 10.0

TARGET STRENGIH DISTRIBUTION KR STRATWLK 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -3 -30 -28 -26 -24 -22 -20 -18 -16
t 000O0OOOOOT11 554U B11 21nnun 51852 20000°O00O0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B“ 0 dB TO B = 1 dB NUMBER OF ECHOES = 19

B= 1dB8 TO B = 2 dB NUMBER OF ECHOES = 11

B~ 2 dB TO B = 3 dB NUMBER OF ECHOES = 6

B= 3 dB TO B = 4 dB NUMBER <OP ECHOES = T

TOTAL NUMBER GF RECORDED ECHOES - 249

NUMBER OF ECHOES USED FOR STATISTICS = H I

AVERAGE BACKSCATTERING CROSS SECTION = .1764E-03 IN dB = -37.53

BACKSCATTERING CROSS SECTION STD DEV = .2921E-03



4 ECHOES WITH BEAM PATTERN FACTORS > O dB-

NUMBER OF FISH USED = it!
FULL ANGLE DF CONE = 6 .00
ESTIMATED VOLUME IN CUBIC METERS = . 169E+05
DENSITY IN FISH PER CUBIC METER - -656E-02
EQUIVALENT STRATUM LENGTH '"A 100) = 1, 0000

SUMMARY OF DATA FROM DEPTH 10.0 TO 15,0

TARET STRENGTH DISTRI-UTIGM ROR STRATUS
TS -74 -72 -70 -56 55 54 -52 -50 -58 -
00 O0O0O

3
5i 54 -52 -50 -4S 46 44 -42 40 -36 -H -H4 -R -0 -2
8 0 O 0 O 0 0 415 2 3 5 9 5 5 3 0 2

=

A -tISTOGRAM OF BEAM PATTERN FACTORS > O dB

B~ 0dB TO B = 1 dB NUMBER OF ECHOES = 5
B~ 1dB TO B 2 dB NUMBER OF ECHOES = 2
B* 2dB TO B - 3 dB NUMBER OF ECHOES - 9
3dB TO B 7 4 dB NUMBER OF ECHOES = 2

TOTAL NUMBER OF RECORDED ECHOES = 142
NUMBER OF ECHOES USED FOR STATISTICS = 63
AVERAGE BACKSCATTERING CROSS SECTION = .5311E--03 IN dB =
BACKSCATTERING CROSS SECTION STD DEV ~ .1070E-02
AVERAGE TARGET STRENGTH IN dB =
TARGET STRENGTH STD DEV IN d& -

ECHOES WITH BEAM PATTERN FACTORS '> O clP= 18
NUMBER OF FISH USED - 63
FULL ANCLE DF CONE - 6.00
ESTIMATED VOLUME IN CUBIC METERS - .42SE
DENSITY IN FISH PER CUBIC METER . 147E-03
EQUIVALENT S!RATUM LENGTH <7./10C) ~ -700S
SUMMARY OF DATA FROM DEPTH 15.0 TO 20..0

NO TARGETS FOUND
SUMMARY OF DATA FROM DEPTH 2.0 TO 20.0

DEPTH INTERVALS
FROM 2.00 3. BO 60 7.40 2?20 11.00 12..BO 14.60 16,40 18.2C

TO 3,80 5.60 7.40 9.20 11.00 12.SO i4.60 1li.40 1S.20 20..0C



-70 0 d 0 q
-68 G 0 0 0
-66 0 0 0 0
-64 0 0 0
-62 0 0 0 o)
-60 0 0 @ 0
—-58 0 0 o)
—56 4 | L 1
—54 21 \zi (0} 4
or 37 11 -
38 19 (< 5

-43 45 27 6 11
—46 31 21 13 10
-44 23 > 12
42 17 16 16 IS
-40 4 10 11 9
-30 6 S
—36 2 0 9 4
-34 0 1 0 9
0 0 0 -}

-30 0 1 0] 0
-28 0 0 0 o]
- 0 o 0 0
24 0 0 0 )
21 0 i 0 0
-20 0 o) 0 )
—1B 0 0 0 0
-16 0 g o} o
SUM 224 143 98 98

HISTOGRAM OF BEAM PATTERN FACTORS > O

B - O dB TO B - 1 dB NUMBER
B* J dB TO B 2 dB NUMBER
= 2 dB TO B - 3 dB NUMBER
B-: 3 do TO b 4 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 Ir--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 .a/100) *

R&<ding Txit? I \!~-SF'\d;i. 1.3-d3I

An 1y?. I ng Ruf
DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUMBER OF PINGS =

DAT'A FOR FREQUENCY

o] 0 0 0
Q @i 0 0
0 0 Q 0
0 0 (0) 0
o o o A
(0] 0 i -
o Q 0 o]
0 0 0 0
1 o] 0 c
7 0 o]
2 1 0 0
7 0 (0]
K 2 0 0
11 i o o]
t; o O
12 5 0 o]
o) 0 D)
6 1 0 ¥
9 0
4 o 0 0
4 0 0 0
5 {] 0 0
Jd 0 0]
1 0 o 0
0 ik 0 0
0 0 0 0
(0] 0 v o]
o 0 o 0
85 1 n
dB
OF ECHOES ~ 70
OF ECHOES G
OF ECHOES - C;
OF ECHOES = 14
20
= 82E--CC IN
= .37cif o:
0 dB~”
6/2
6.00
.616E+05
1G9E-01
.6424
14043

o

O 0° 00 0O O O

O OO0 O OO 0000 OO0 00 oo

o

dB

O OO0 OO 00 OO OO0 PO OO OO =2 000 OO0 0°&ad o

o

-39.65

--44. 99



SUMMARYV (BF DATA FRS5M DEPTH 2.0 TO 8.0

TARGET STRENGTH DISTRIBUTION FOS STSATL* !
TS -74 72 -70 -63 -is -64 -62 -60 -53 -5 -54 -52 -E0 -4* A2 40 3B 36 A R -GI* 26 24 -2 -X m
f O O 0O 0O 0O O 0O O O o o ! o1 0 1 2 * 3 0 0OO0OO0OO0O

HISTOGRAM OF BEAM PATT ERM FACTGPS

B- 0 dB TQ B 1 dB hiLir'iBt!- U El ,HOEG —

B-= i -dB TO e 2 dB NUMBER OF ECHOES -

8- 2 dB TO B = 3 dB NUMBER OF ECHOES =

B” 3 dB TO B = 4 d3 NUMBEJ OF ECHOES =

TOTAL. NUMBER OF RECORDED ECHOES ~ 284 4

NUMBER OF ECHOES USED FOR STATXST ICO 10

AVERAGE BACI<SSCATTERING CROSS SECTI Oiv 2705E.C IN dB

IKkSCATTER ING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH IN dB ~

TARGET STRENGTH STD DEV xft dB

# ECHOES WITH BEAM ~AT T=RN FACTORS m ‘B
NUMBER OF FISH USED # 15
FULL ANGLE OF CONE ~ $ado
ESTIMATED VOLUME IN CUBIC METERS A :05E+05
DENSITY IN FISH PER CUBIC METER '3: £-03
EQUIVALENT STRATUM LENGTH <7./.LOO) = 1 - 0000

iMMARY OF DATA FROM DEPTH Bn<

TAfocET STRENGTH DISTRIBUTION FOR STRATUM

TS -74 -72 70 -63 -66 64 -62 60 -,, 51 ™* - S -0 - -FH-3A -Dm
3 00 0O0O0O0O0TUO0TGO0O YV 01 00 O OO
HISTOGRAM OF BEAM KZ%. - ACTORS ®» O dB

B- o) V. 1 dB NUHDEP OF ECHOES 0
Z * ‘95w TO B dB NUMBER GF ECHOES 0
B'm 2 dB TO B = ~ dB NUMBER OF ECHOES = .
B:~ 3 dB TO B 4 dB NUMBER OF ECHOES -~ o
TOTAL NUMBER OF RECORDED ECHOES = 276
NUMBER OF ECHOES USED FOR STATISTICS = 1
AVERAGE BACKSCATTERING CROSS SECTION = .1174E-03
BACKSCATTERING CROSS SECTION STD DEV ~ - O000E+u0

AVERAGE TARGET STRENGTH IN dB

-1:

0



HISTOGRAM DF BEAM PATTERN FACTORS >

Q dB ro

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
9« 3 dB TO B = 4 dB NUMBER OF ECHOES

TOTAL NUMBER OF RECORDED ECHOES -~

0 dB

NUMBER OF ECHOES 'USED FOR STATISTICS -

ANV V'ERAGE BACKSCATTERING CROSS SECTION

BACIKSCATTERIM3 CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH IN dB

1
l

TARGET STRENGTH STD DEV IN dB

ECHOES WITH BEAM PATTERN FACTORS >

NUMBER DF FISH USED =

FULL ANGLE OF CONE =

ESTIMATED VOLUME IN CUBIC METERS
DENSITY IN FISH PER CUBIC METER

EQUIVALENT STRATUM LENGTH <"/./100)

l

Resc!1n9 flle D:\ESP\di 13-dat:
Analysing Run #

DATA GROUP’ REPORT FOR TRANSDUCER !
TOTAL NUMBER'OF PINGS =

DATA FOR FREQUENCY  420..

O dB-

672
6.00

.616E-05
.109E-01

. 6424

14043

2.b-!



TH1 8DE.XLS

T\ 5~

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
range/run Di6rl  Di7r2 Di7r3 Di8r2  Di8r3 Dirl Dir2
2-4. 1 30 0 8 0 0 4
4-6. 13 8 7 4 | 2 3 0
6-8. 112 8 22 55 25 2 5
8-10. 128 35 6 29 48 0 1

Sampiec volume (nrT3)

2-4, 1450 1700 0 2470 400 0 738
4-6. 4360 5110 3530 7410 1410 387 0
6-8. 8910 10500 7210 15200 2820 790 7700
8-10. 14700 17800 12200 25800 4660 0 31000

Accepted fish density (inds/100mA3

2-4. 0.069 1.765 0.324 0 0.542
4-6. 0.298 0.157 0.198 0.054 0.14 0.7752
6-8. 1.257 0.076 0.305 0.362 0.89 0.2532 0.0649
8-10. 0.871 0.197 0.049 0.112 1.03 0.0355
Tot. Volume 87470 60170 32096
Total targets 370 171 246

Page 1

DilOrl
34
11
73
255

1420
4250
8700
14800

2.3944
0.2588
0.8391

1.723

Di10r2 Dil0r3

62
18
25
76

491
1470
3020
5120\

12.63
1.224
0.828
1.484

N w o O

ol
i030I
2100

3560

0.5825
0.1429
0.197

EXPERIMENT 4
Dill

108
175
94

1540
4620
9470

16100

0.064935
2.337662
1.847941

0.583851

15630
284



(eddle.'S'- (O
2 mm  S3Tgt
ves 461 12
-56 51.9 32
-54 58.4 29
-52  65.7 36
-50 74 22
-48 83.4 32
-46 93.9 13
-44 106 7
-42 119 3
WO 134
-38 151
-36 170
-34 191
-32 215
-30 242
-28 273
-26 307
-24 346

48

53

63

73

83

93

103

113

123

133

143

153

163

173

183

193

S3fish (exp3)

N
cwwolR®FE5 oo

%tg {exp.3)

6.4516129
17.2043011
15.5913978
19.3548387
11.827957
17.2043011
6.98924731
3.76344086
1.61290323
0

TH1 8SI.XLS

%fish(e.3)

0
9.803922
25.4902
9.803922
10.78431
17.64706

10.78431
7.843137

2.941176
2.941176
0
0
0
1.960784

Tgts(e.4)

Page 1

7
14
26
29
58
54
57
74
48
25
10

7

2

2

Fish(e.4)

» B O

15

ob X

20

R WN R Pd~O

%.Tgts(e.4)

1.6949153
3.3898305
6.2953995
7.0217918
14.043584
13.075061
13.801453
17.917676
11.622276
6.0532688
2.4213075
1.6949153
0.4842615
0.4842615

0

%Fish<e.4)

0.952381
3.8095238
14.285714
25.714286

10.47619
8.5714286
19.047619
4.7619048
3.8095238

0.952381
1.9047619
2.8571429

0.9523*11

0

NN W s Com O fewst.
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A & dw
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cr



(L~ fT-10
203
213
330
sum 186 102

100

TH1 8SI.XLS

100

Page 2

413

105

100

0.952381
0
0.952381

100



I[\tu THAKfcs CuPTc)iO

AttM1/2— 1 W I’

SJdilt to, *h 5~ S3

%U*%%%%U%%%% #% TB Verslon 2, 00
Dual BOam uata Rsdi.\ction Praqr amn
l-or* L-BP 2'd1 vi1.0;-; E°V2-0;-; data -files
* F*A#JBK AN S A x> K** P

(c) Copyts.ght BioBonlcb, Inc. 1 April, 1991

ror Bi.a3onjcs Sc.\enmtitic HydroaeolLtl3lic Applicat.ionm
Ber i al Nlagbsr 3205-V2,00-91--000

Readir;g fiie Ds\ESPx"0l6.dat

Analy”inQ Run ft 1
FILE NUMBER L ~ Os \ESP\BI6.dat
FILE NUMBER 2 = 0: \EBP\O X7 .dat
FILL NUMBER 3 = D3\&SP\I'IS.dat

DATA GROUP REPORT FOR TRANSDUCER i
TOTAL NUMBER OF PINGS 8214

DATA PGR FREQUENCY 420.

SUMMARY GF DATA FRG”™ DEPTH

TARGET STRENGTH DISTRIBUTIOS -G 9r2ATi*% |
TS -74 -72 *70 -68 -it fc* -c2 -i0 -52 Bt -54 -52 -50 -43 -4t -44 -4
* ® * & 00 0 0 O0O0OOOOTGODO0

AM RATTERN I'ACVQRS c dB

I ijB N WKP—P - 0> &1 i4( if-

mkmi’& m

*X

0O 00 00O

AN

tt(I(L "\ aK ®it.

0 00O

<3 Y]
AL -A
v /V
5 \ /
It
2-0 I'G 4.0

i -24 -2 -20 -8 -16

0



SUMMARY Of- DATA FRO!" DEPTH 2-0 TD 4.0

URGE! SiSEKSTK OiSTSiBUTION FOR SiRftibfl 1
TS -IL -72 -70 -56 -6¢ -64 -62 H> -53 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -3¢ -34 -32 -3 -28 2 24 22 -20 -1S \b
0 0 0-'0'0 O 00 GOOOTU OO 00

i 00 1 0 0 OO OO 0 ‘0 0 0 00

HISTUGRAM OF BEAM PATTERN FACTORI 0 dB

B™ 0dB TO B * 1 dB NUMBER OF ECHOES = 1

B= i dE TO B *“ 2 dB NUMBER OF ECHOES -~ >

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

B* 3 dB TO B 4 dB NUMBER OF ECHOES = 0

TOTAL NUMBER OF RECORDED ECHOES ~

NUMBER OF ECHOES USED FOR STATISTICS -

AVERAGE BACKSCATTERING CROSS SECTION = . 1093E--06 IM dB -69.61
BACKSCATTERING CROSS SECTION STD DEV = .0000000

AVERAGE TARGET STRENGTH IN dB = -69-61
TARGET STRENGTH STD DEV IN dB = - 00

# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF FISH USED = 1
FULL ANGLE OF CONE = 6-00
ESTIMATED VOLUME IN CUBIC METERS = .145E+04
DENSITY IN FISH PER CUBIC METER = ,637E» 03
EQUIVALENT STRATUM LENGTH (X/100) = 1.0000

UMMARY DF DATA FROM DEPTH. 4.0 TO 6.0

TARGET STRENGTH DISTRIBUTION KRR STRAUM 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48-4
£ 00 3 13032010 0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O dB TO B = 1 dB NUMBER OF ECHOES -~
B= 1dB 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.ERAG" ING.* CROSS’ SECTION i=F. ' 15443E-06- "' r.IN'clB = 't62.64
- - & o ob ‘ ® o 'i \" - N . 4
BACKSCATTERING CROSS SECiTION STD. DEV, = .. "5443E-06 w/, "h.LC‘AV”
* . v ' SNV /2*Ee, '

AVERAGE TARGET STRENGTH IN dB = -64y.43



TARGET STRENGTH STD DEV

tt ECHOES WITH BEAM PATTERN FACTORS

NUMBER OF FISH USED =
FULL ANGLE GF CONE *

ESTIMATED VOLUME
DENSITY

IN CUBIC MEIERS
IN FISH PER CUBIC METER

EQUIVALENT STRATUM LENGTH

IN dB ~

0 dB-~

13

6.00

= . 436E+04

A . 293E-02

i%/\C0) = .998;

6.0 :0 8-0

SUMMARY OF DATA FROM DEPTH

TARGET STRENGTH DISTRIBUTION KR STRAILM - 3

-74 -72 -70 -68 -66 -64 -62 W0 -53 -56 -HA4
»

0 03 8R2BZ X

IN]

t
HISTOGRAM
Ib- 0O dB

= 1 dB

B* 2 dB

= 3 dB

TO
TO
TO
TO

B
B
B
B

TOTAL NUMBER OF

6

1

52 50 45 -46 -44 -4 -40 33 -F -34 - 30 -28 -
0O 00O0O0OUOT OO OTUOODO

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTIDM =

BACKSCATTERING CROSS SECTION STD OEv' =

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

# ECHOES WITH BEAM PATTERN PAGTORS

OF BEAM PATTERN FACTORS > O
1 dB NUMBER
2 dB NUMBER
3 dB NUMBER
4 dB NUMBER

RECORDED ECHOES

IN dB =

IN dB

)

f.AUMBER OF FISH USED -~
'FULL ANGLE OF CONE =

ESTIMATED VOLUME

dB

OF
OF
OF
OF

ECHOES

ECHOES
ECHOES

ECHOES

dB=

6

112
.00

IN CUBIC METERS = .S91.En04

la 19
— 9
208
112
-8060E-06
.6784E -06
34

DENSITY IN FISH PER CUBIC ME fE9 12&E-01

EQUIVALENT STRATUM LENGTH <>1/100 a 964

SUMMARY OF DATA FROM DEPTH .0 TO 10.0

TARGET STRENGIH DISTRIBUTION KR STRATUM

TS -74 -72 -70 -63 -66 -64 -62 -60 -58 -56 -5¢ -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -2 -30 -2
# 00 0 710 ¥ 23 91 BB b S - 002 2000000
HISTOGRAM OF BEAM PATTERN FACTORS O dB

s O0dB TO B = 1 dB NUMBER OF ECHOES = 0
B= 1d8 TO B = dB NUMBER OF ECHOES -~ e
B- dB 10 B = T dB NUMBER OF ECHOES -~ 13
o— [ Tr> > — A HP - h! >y NIr c.rum:c 1r

IN dB ~ -60.. 94
-e=G2- 2b
3 *46

-24 -27.-20 -18 -16

-26
0

0O 0 0 0 O



TOTAL NUMBER OF RECORDED ECHOES = 19*

NUMBER GF ECHOES USED FOR STAT ISTICS - i,B
AVERAGE BACI'SCATTERING CROSS SECTION = .51 =Ce i «f.7 87
6ACKSCATTEil 85 CROSS SECTION STO DEV = >'482:--
AVERAGE TARGET STRENGTH IN dB = -53. 'l

TARGET STRENGTH STO DEV IN dg -~ '

4 ECHOES WITH BEAM PATTERN FACTORS > O c!B= I
NUMBER OF FISH USED = 120

FULL ANGLE OF COME = S.. 00

ESTIMATED VOLUME IN CUBIC METERS = , 147E-i-05

DENSITY IN FISH PER CUBIC METER = .870E-02

EQUIVALENT STRATUM LENGTH <7/100) * L9725

AMMMARY OF DATA FROM DEPTH 2.0 TO 10.0

DEPTH INTERVALS

h RUM 2 Oo 2 .80 35» 60 4.. 40 h 20 6 0 0 6 8 0 or. ° ol y 2
TO 2 . 8 0 3 - 6 0 4 , 40 5 . 20 6 00 6m80 7. 60 9 . 20 . 00
T S
- L 0 : . 0 0 0 . - :
72 < 0 o o 0 o o o c o
70 ! 0 1 | ! i fv o
-6 i o 0 0 1 W
_66 L . ” o 1 :
6 4 t 0 o 0 o o o ] ' o i
6 2 H o o r 0 ) a 1 (i
—6 0 Q 0 1 1 0 8 8 T o
5 8 3 o 0 o o 1
w56 . (i o 1 0 0 1 "
54 S 0 0 0 0 o 0 ] '
L : o 0 0 0 0 o (
150 i 0 o o 0 " 0 2
_ 48 f 0 o o 0 0 fi f |
o6 i 0 0 0 o ¥ o
44 ‘ 0 o 0 o 0 o i~
a2 0 0 0 i 0
40 i o o 0 0 o < "
3 8 ' 0 o 0 o o O "] 0
3 6 i o o 0 o o 1 0 °
3 4 i 0 o O o O "1 c» c_
; 0 0 0 o Q o . . o
"3” i o o 0 o O 0 ° ij i
28 | ° ° G ° ° i\ (- ° o o
26 ! o 1j1 o i\ O 0 c o o o
24 1 o Q o 0 0 o 0 0 0 o
_22 i 0 0 o 0 o o o o 0 0
=20 i ° 0 0 o Q 0 Q o o o
'1 s j 0 o o 0 O 0 Q 0 0 =)
— ! 0 o 0 0 a G 0 0 0 0
suwm 0 1 S ‘ | a0 s 0 s o 6 el 2

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

wHi

1 >

L



¥T.0i2B '= " 3 "dB NUMBER OF ECHOES
cJBv TO B = 4 dB NUMBER DF ECHOES

TOTAL NUMBER OF RECORDED ECHOES =
NUMBER OF ECHOES USES 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 = 254
FULL ANGLE OF CONE - 6.. 00
ESTIMATED VOLUME IN CUBIC METERS - .226E+05
DENSITY IN FISH PER CUBIC METER = .112E-01
EQUIVALENT STRATUM LEt>J6TH (7./100) = .9899
Reading file D:\ESP 71dat

Analyzing Run #
@ ading file D:\ESP\ifHT?/ dat

Analyzing Run tt

DATA GROUP REPORT FOR TRANSDUCER 1

TOTAL NUMBER OF PINGS = 7907

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 T0O

TARCET STRENGTH DISTRIBUTION KR STRATLM

!
TS -74 -72 -70 -68 -66 -64 -62 -60 -5S -56 -54 -52 -50 -48 -46 -44 -42 -40 -36 -36 -34 -32 -3 -23 -26 -24 -22 -20 -18 -16
0 0 0 00O 000 0O0O0OOTO OT O 0 O

2
0 0 4 9 9 4 4 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 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
B~ 3 dB TO B *“ 4 dB 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 =

1ARGE | Si KENG!H SiD DEV .IN dB —

# ECHOES WITH BEAM PATTERN FACTORS > O cIB=

18
12

498

254
2984E-05

1073E-04

11

N 4
= 12
4

- 2
.2669E-06

IN dB

37

30

-65.74
.1700E-06
~<N 4c>
AT

22



ESTIMATED VOLUME IN CUBIC METERS = -170E+04
DENSITY IN FISH PER CUBIC METER - 176E--01
EQUIvmL.ENT STRATUM LENGTH (/./!100) 1» 0000

SUMMARY OF DAT”A -ROM DEPTH 4.0 T0O 6..0

TMGEI STREWSFH DISTRIBUTION FDR STRATA 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
0 0 O 0 0 0 O

8 0 0 2 O (¢ O 0O U O 0 0-0

HISTOGRAM OF BEAM PATTERN FACTORS 0 dL:

B- O dB TG 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
B= 3 dB TO B = 4 dB NUMBER OF ECHOES

TOTAL NUMBER OF RECORDED ECHOES ~

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACMGCATTERIMG CROSS SECTION STD DEV =
AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB -

t ECHOES WITH BEAM PATTERN FACTORS > O dB-
NUMBER OF FISH USED = S
FULL ANGLE OF CONE - 6-00
ESTIMATED VOLUME IN CUBIC METERS = .511E-t04
DENSITY IN FISH PER CUBIC METER = ,157E" 02
EQUIVALENT STRATUM LENGTH (7./100) 1.0000
SUMMARY OF DATA FROM DEPTH 6.0 TO

TARET SIRANGIH DISTRIBUTION KR STRATCH 3

TS -74-72 -70 -68 -66 -64 -62 ™o -53 -56

# 00 2 i 13 i 000 )» 00 00O OUOO

HIS IOGRAM OF BEAM PATTERM JRS > O dB

B- 0 dB TO B - 1 dB NUMBER OF ECHOES
B-- 1dB TO B = ﬂ dB NUMBER GF ECHOES
B~ dB TO B = ? dB NUMBER OF ECHOES
B= 3 dB TO B = 4 dB NUMBER OF ECHOES

'OT'AL NUMBER OF RECORDED ECHOES

NUMBER OF ECHOES USED FOR STATISTICS =

S

.5933E-06 IN dH

.5S93E--06

0 0 0 00O

12

—-62.27

-63.96

0

.. 07



BACKSCATTERING CROSS SECTION STD DEV = -1993E-06

AVERAGE TARGET STRENGTH IN dB = ~66all
TARGET STRENGTH STD J3EV IN dB - 3-18
tt ECHOES WITH BEAM PATTERN FACTORS > O 4

NUMBER GF FISH USED = v 8

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = .105E+05

DENSITY IN FISH PER CUBIC METER .765E-03

EQUI VALENT STRATUM LENGTH (7/100> 1.000 =

SUMMARY OF DATA FROM DEPTH S.0 T0 10.. 0

TARGET STRENGTH DISTRIBUTION KRR SIRAIWM - 4
TS -74 -72 -70 -68 ~bb “M -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 WP -40 *3BwS -34 -32 -0 -2
4 3 2 | 3 1 0 00000 00O

26 -24 -22 -20 -13 -16
ANODO 02 LT oc 4 4 1 0 0 0 0

8
0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B* 0 dB 710 B = 14dB NUMBER OF ECHOES 2

o 1d T0B - dB NUMBER OF ECHOES

o- 24 ToB- dB NUMBER OF ECHOES h 0

B- B TO B = 4 dB NUMBER OF ECHOES 1

TOTAL NUMBER DF RECORDED ECHOES = 94

NUME{ER OF ECHOES USED FOR STATISTICS * 35

AVERAGE BACKSCATTERING CROSS SECTION - .4016E-05 IN dB " -53-96
BACKSCATTERING CROSS SECTION STD DEV = .8206E-05

AVERAGE TARGET STRENGTH IN cSB = -59.25
AMGH'GE f S IKEIMGTH STD DEV IN dB — .84
# ECHOES WITH BEAM PATTERN FACTORS > 0 dB~ 5

NUMBER OF FISH USED =

FULL ANGLE OF CONE = 6-00
ESTIMATED VOLUME IN CUBIC METERS = 17SE+05
DENSITY IN FISH PER CUBIC METER - .197E-02
EQUIVALENT STRATUM LENGTH (7,/100) - 1.0000

NUMMARY OF DATA FROM DEPTH 2.0 TO 10.0
DEPTH INTERVALS

FROM 2. 00 2 80 3. 60 4,40 5 20 6 JO 6.30 7-60 S.40 9..20
TO 2.RO 3.60 4. 40 5,20 6 .00 6.20 7,60 3.40 9.20 10.00
ts " sur



.66 ! 1 m 4 ) 0 0
-64 0 o
—62 : 0 3 < o) 0 0
60 M i rj 0
—bs | 0 _ 0 0 ! ¢
009 j 0
rd : o 0 fi 4% 0 i
- : o) W 0 0 3
-50 : o o 0 0 0 C)
—48 ; o) 0 0 0 (] )
—46 : o) ) c 0 0 0
-44 ; 0 n Q 0 ( 0
-42 ! 0 n 0 0 y
-40 : o) 0 o ] 0
ull_JlO : 0 f (0] 0 -ﬂ ij
6 : 0 o) M (]
_TA : 0 0 ) ) 0 0
-V ! 0 i r ) 0
~«T (J ! 0 0 o) 0 0 0
28 1 0 0 0 ] 0 I
_~b : o] 1 J ) 0
-24 : o) 0 J 0 A
- ! 0 - 0] 0 o
—20 o o 1 0 0 o
-1B ; 0 ) > 0 0 0
“16 ! 0 g i 0 0 o
SUM Q 14 13 1 1 Q
HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB
B= 0 dB TO B = J uB NUMBER OF ECHOES
B - 1 dB TO B = =+ p NUMBER OF ECHOES
B- 2 dB TO B - NUMBER OF ECHOES
B= s dB TO B 4 dB NUMBER GF ECHOES
TOTAL NUMBER OF RECORDED ECwhfES —
NUMBER OF ECHOES USEE FOR STATISTICS =
AVER R uY Bi-iCK5CATTERING CROSS SECTION =
fiACKSCATTE 'cI NG CROSS SECTI l«= STD DEV =
AVERAGE TARGET STRLNo/H IN dB ~
TARGET STRENGTH STD f'EV iN B —
it ECHOES WITN 25AF pgiTERN T C™iif& dB
NUMBER DF FISH USED = ©1
FULL ANGLE DF CONE - . .00
ESTIMATED VOLUME IN CL-B1C ME\LRIp - .2 -i0OEwoj
DENSITY IN FISH PER CUBIC METER' N ,3UOE&ﬁ
EQUIVALENT STRATUH LENGTH CC/IO0O) = i . 0000
Reading rile Dr \ESPM37.7.d 1t
Anal y-:Lng Kun t >0
DATA GROUP REPORT FOK—IMRANS DUCER 1
FOTAL NUMBER OF PINGS = 6604

‘A FOR FREQUENCY

0
0
o]
fu 0
1\
_ {
[ o
( i}
") Q
f
o]
o]
i li
Ti Q
o]
o] o]
i {i
o] 0
( )
0 U
¢ (AN
o 0
0 0
0 0
I ij
g ij
8 ij
1y

-1923E-05

-1:566 | E -0 5

—

-— = O

:'OO

P Qa

[

JO OO ~O~ o

Lij /.

ic

13
14

s

PR, BT o R ]



SUMMARY OF DATA FROM DEPTH 2-0 TO
MO TARGETS 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
# o 0 0 3 2 O i ! o 0 0 00 0 00 0 99 0 0oO0 U O OO O u 0

HISTOGRAM OF BEAM PATTERN FACTORS > O

B= OdB 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 =
B= 3 dB TO B = 4 dB NUMBER OF ECHOES =
TOTAL NUMBER OF RECORDED ECHOES = 19

"PMUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION & . 3794E--06 IN ciB = -64.21
BACKSCATTERING CROSS SECTION STD DEV = _290BE-06

AVERAGE TARGET STRENGTH IN dB = .65-21
TARGET STRENGTH STD DEV IN dB - 3 10
# ECHOES WITH BEAM PATTERN FACTORS > ¢ dB" 3

NUMBER OF FISH USED = /

FULL ANGLE OF CONE = 0,.1j")

ESTIMATED VOLUME IN CUBIC METERS -~ 553E+04

DENSITY IN FISH PER CUBIC METER = ,m

EQUI VALENT STRATUM LENGTH (X/100)

SUMMARY OF DATA FROM DEPTH 6.0 TO 3.0

TARCET STRAENGIH DISTRIBUTION FOR STRATLIM 3
S -74 -72 -70 -68 -66 -64 -62 -60 -53 -56 -H4 -52 -850 -48 -46 -44 -42 -40 -38 -3H6 -34 -32 -0 -28 -26 -24 -22 -20 -13 -16
s 00 4017 7 3 00O0O0O0O0O0O0UO0OCOTGOOTGO 0O 0 0 O OO OO

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 = 0]
B= 2 dB TO B - 3 dB NUMBER OF ECHOES = 1
B= 3 dB TO B = 4 dB NUMBER OF ECHOES = 0]
TOTAL NUMBER OF RECORDED ECHOES = 27
NUMBER OF ECHOES USED FOR STATISTICS - 22

AVERAGE BACKSCATTERING CROSS SECTION = .4956E-06 IN dB = -63.05



TARGET STRENGTH IN tit* r: -63.93
TARGc. T SINENG fH S'!'u INEiv iN dB & 3..20
ECHOES WITH BEAM PATTERN FACTORS / 0 dB= h
NUMBER OF FISH USED' = 22
PULL ANGLE OP CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .721E-J-04
DENSITY IN FIBH PER CUBIC METER ' -* .305E--02
EQUI VALENT STRATUM LENGTH C/./100) = .9949
SUMMARY OF DATA FROM DEPTH 3,0 TO 10.0
TFERGET 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 10 0 0 0 0 O o o 0 0 0 0 0O OO O OO O 0 0 O 0 0
ISTOGRAM OF BEAM PATTERN FACTORS > O dB
B“ OdB TO B # 1 dB NUMfc-LP OF ECHOb.6 — 2
B= 1dB TO B - 2 dB NUMBER OF ECHOES = (0]
B-- 2 dB TO B = 3 dB NUMBER OF ECHOES = (0]
B- 3dB TO B 4 dB NUMBER OF ECHOES = 1
TOTAL NUMBER OF RECORDED ECHOES 14
NUMBER OF ECHOES USED FOR STATISTICS = 6
AVERAGE: BAGKSI:aTTER IN8 CRDS3 SECT ION = .2790E.O6 IN dB ~ -65.,54
BACKSCATTERING CROSS SECTION STD DEV -~ .\b72E-06
AVERAGE TARGET STRENGTH IN dB - -66-31
TARGET STRENGTH STD DEV IN\ dB ~ 3.03
ECHOES WITH BEAM PATTERN FACTORS ' O cIB= 3
NUMBER OF FISH USED = 6
FULL ANGLE OF CONE 6.00
ESTIMATED VOLUME IN CUBIC METERS = . i.22E h)5
DENSITY IN FISH PER CUBIC METER ,491E-03
EQUIVALENT STRATUM LENGTH (Z/1CO) - .99:
SUMMARY OF DATA FROM DEPTH ,O0 TG 10.0
DEPTH 1MTERVALB
FROM 2.. 00 2. SO 3. 60 440 5. 20 6.. OO 6.. SO 7..60 8.40 9.. 20
TO 2. 00 3.60 4. 40 S. 20 6. OO0 6.00 /.60 5.40 9.20 10.00
TS
-74 (] @ (O ) i)
Yy 0 0 0 IS
—-70 0] o)
-68 U o] o o o
a' + X 0



-58
-56
--54
-50 |
-40

<16 :
-44 ;
“42 !
-40 :
—-38

-36

-34

-30 !
-28 !
-26 !
-24 :

-20 !
-1S !
- 1.6 :

(SUM

HISTOGRAM OF BEAM PATTERN FACTORS > O

B" 0 dB TD
B~ { dB TO
B~ 2 dB TO
B- 3 dB TO

TOTAL NUMBER OF RECORDED ECHOES

o 0
0 o
0 0
0 0
0 f)
0 ij
o (
o o
0 0
0 0
0 0
0] (o]
0 0
o 0
0 0
0 0
(0] 0
o 0
0 0
0 0
0 0
0 0
0 0
0 0

B = J dB
B ~ 2 dB
B " 3 dB
B 4 dB

OO0 OO0 00 OO0 000000000000 0N

-.J

OOOVOOOOO°OOOOOOOOOOO

°

o

NUMBER

NUMBER
NUMBER

NUMBER

=k

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH

A~NT STRENGTH STD DEV

IN dB

IN dB

- ECHOES WITH BEAM PATTERN FACTORS >

UMBER OF FISH USED =
ULL ANGLE OF CONE

ST IMATED VOLUME
ENBITY IN FISH PER CUBIC METER
2UIVALENT STRATUM LENGTH

\

nt

+ile D:\FSP

Analyzing RHR #
DATA GROUP KtrUM N

total number of

9ATA for

FREQUENCY

IN CUBIC METERS -~

(X/100) ~

AN

=>0-

TRANSDUCER

OOOOOOOOOO

OO0 *oo0oo0o 400 Q0 °

°

o

clB

OF

OF

l

0

OF
OF

dB

ECHOES

ECHOES
ECHOES

ECHOES

J

6 .00

. 186E+05
- 1SSE-02
. 996."

Z O 00 Oo0oo0 o

OO0 oo OCOO OO0 ()OO oo

é G 0
0 9 0
0 0 0
0 11 0
0] 0 0
Q 0 (]
0 0 0
0 0 d
0 o 0
0 0 o
0 0 ]
0 0 0
0 0 0
0 0
0 0 0
0 0 0
0 0 0
0 o o]
6 0 o
0 ad 0
0 0 0
(0] @ 0
(e} 0 0
17 0 0
64

4352E~06 IN dB *
2836E--06

1c

re ~i

S ©Oo0oo000 0

O OO oo o

OO0 OO0 o0 o0 °

XgXX'c

=-63- 61

-64,62

s\

20

OO OO OO0 OO0 O° OO ° OO0 -0 M " =0

¢
-
(&=



SUMMARY UF DATA FROM DEPTH 4.0 TO b.0
MG TARGETS POUND
SUMMARY OF DATA FROM DEPTH 6-0 TO S..0
TASET STRENGIH DISTRIBUTION KR STRAIUM 3
S -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 43 -46 -44 -42 *40 -3S -6 -34 -R -0 -28 -26 -24 -2 -20 -18 -16
8 00 OO 6 7 45 0‘00O0OO0OO0DO0ODUO0DO0ODO0DO0ODO0OO0OUO0O0ODO0ODO0OO0ODO0OOQO0OOQO0O
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 GF ECHOES - 6
B“ 2 clBB TO B = 3 dB NUMBER OF ECHOES = 1
3 dB TO B *“ 4 dB NUMBER OF ECHOES ]
TOTAL NUMBER OF RECORDED ECHOES = 33
NUMBER OF ECHOES USED FOR STATISTICS = 22
AVERAGE BACKSCATTERING CROSS SECTION ~ .5267E-06 IN d8 = --62
BACKSCATTERING CROSS SECTION STD DEV = .3124E-06
AVERAGE TARGET STRENGTH IN dB = .62
TARGET STRENGTH STD DEV IN dB >
Il ECHOES WITH BEAM PATTERN FACTORS > O dS= 1
NUMBER OF FISH USED 22
FULL ANGLE OF COME = 6,.00
BBT IMATED VOLUME IM CUBIC MGTER3 = .812E 03
piSITY IN FISH PER CUBIC METER = .271E-0OI
bul VALENT STRATUM LENGTH (X/100) = .9803
SUMMARY GF DATA FROM DEPTH ELO TO 10. 0
TARGET STRENGTH [*1ST?:1BUT ION FOR SIRAILM 4
IB -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -32 -3 -28 -26 -24 -22 -20 -18 -1,
I 0 0O0OO0O O1 0 O0O0OO0OO0OO0ODO0OUO0OO0ODODW OO OO OO OO OO OO OO OO OODO OO ODQ OO
HISTOGRAM GF BEAM PATTERN FACTORS > O dB
O dB TO B ~ 1 dB NUMBER OF ECHOES = Q
i dB TO B | 2 dB NUMBER OF ECHOES ~ 0
2 dB TO B 3 dB NUMBER OF ECHOES - 0
B- 3 dB TO B 4 dB NUMBER OF ECHOES = 0

TOTAL NUMBER OF RECORDED ECHOE !



>633E-06 IN dB

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV = 00 O0E+00
AVERAGE TARGET STRENGTH TN dB =
TARGET STRENGTH STD DEV IN dB =
tt ECHOES WITH BEAM PATTERN FACTORS > 0
NUMBER OP FISH USED = 1
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS 2~ 13&E+04
DENSITY IN FISH PER CUBIC METER = .735E-03
EQUIVALENT STRATUM LENGTH (X/100) = .9674
SUMMARY OF DATA FROM DEPTH 2.0 TO tO0.0
DEPTH INTERVALS
FROM 00 2-80 3.60 4.40 5.20 6,00 6,30 Vy./ d o -vj
TO 80 3,60 4 40 5,20 6.00 .80 ,n60 T 1 q nr
TS
-74 0 0 (i @3 r] 0 ij i 0
- Q 0 j 7 0 (] L 0 7)
-70 0 0 O 0 0 r w 0 (*
~6B n 0 fj N ij ) r. -i
-6 06 0 o (l T o - o
-64 0 (j 0 0 i 1 5 6
—62 0 0 0 0 0 4 W (i i
-6u 0 (i (] 0 0
-58 0 Qo 0 0 cf 0 (i 0
=06 0 1 (i tj 0 0 ©
-54. 0 0 0 I 0 M 1)
_blj i\ o 0 0 0
-50 0 0 0 Q 0 . 0 .
-48 0 (J 0 ' -1 0 S
A4 6 0 0 10 0 o ft r ci
"F-44 0 i (j (] 0 0 0 0
-42 fl 11 (i 0 0 0 ft i> y
-40 Q 0 0 0 0 0 ¢ r
~3B 0 (1 lj 0 (j in (i i o
—36 0 0 0 0 0 i* 0 0
-34 i] I ij 0 I o) r lj
-32 I > 0 0 (j lj {i {t L1
-30 (j 0 0 0 ] tj ft 0 0
w7 0 q I (j 0 (i ft i o
26 0 0 (i 0 {i 0 0 i i\
-24 I ( 0 i ( i ft J 0
0 f£ (1 ) ] 0 0 ij Q
-20 0 0 (] (i rj o 0 0
ip 0 fj 0 0 0 g g i
-16 0 0 0 (j 0 ft 0 0
SUM 0 (j (i 0 (] x5 4 4
HISTOGR fiM OF HEAM PATTERN FAC 'ORS > 0 dB
B= 0 dB TO B - 1 dB NUMBER OF fiu 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-jHES * 1

-64.40

CON>

SUM



NUMBER OF ECHOES USED FOR STATISTICS *

AVERAGE BACKSCATTERINS CROSS SECTION -~ -5196E-06 IN dB - -62. 84
SACKSCATTERING CROSS' SECTION STD DEV - .307 |IE-06
AVERADE 1ARGl- t STRENG7H IN dB ~-=63.. 4(3

TARGET STRENGTH STD DEV IN dB
# ECHOES WITH BEAN PATTERN FACTORS > 0 dB”

NUMBER OF FISH USED =

FULL. ANGLE OF CONE = 6.. 00
ESTIMATED VOLUME IN CUBIC METERS 20SE+04
DENSITY IN FISH PER CUBIC METER 110E-01
EQUIVALENT STRATUM LENGTH C/./100) . 984:

R“ading file D:\b"¥\DI3 dzt
Analyzing Run %
DATA GROUP REPORT FSR-"PfVANSDUCER
TOTAL NUMBER OF RINGS = 13650

DATA FDR FREDUENCV 420.

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
0O 0 I O 2 0 0 0 0O 0 00 0OO0UO 0 00 O 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS O dB

O dB TO B == I dB NUMBER OF ECHOES ~
1 dB TO B = 2 dB NUMBER OF ECHOES -
B= 2 dB TO B = 3 dB NUMBER OF ECHOES =
8= 3 dB TO B = 4 dB NUMBER OF ECHOES =

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION - . 0060E--06 IN dB -62.17
BACKSCATTERING CROSS SECTION STD DEV = 301 7E-06

AVERAGE TARGET STRENGTH IN dB = -62.. 96
TARGET STRENGTH STD DEV IN dB = 3. 29

it ECHOES WITH BEAM PATTERN FACTORS > O dB-

NUMBER OF FISH USED = 8
FULL ANGLE OF CONE -~ 6.00
ESTIMATED VOLUME IN CUBIC METERS = .247E+04
DENSITY IN FISH PER CUBIC METER - .324E-02

1» 0000

EQUIVALENT STRATUM LENGTH (V./7100)



SUMMARY GF DATA FROM DEPTH 4.0 TO 6.0

TARET STRENGH DISTRIBUTION KR SIRAILM 2
S -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 '52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -3 -30 -28 -26 -24 -22 -20 -18
3 00 0O 40 0O0O0OO0OO0OO0OO0OOTC(TOOOOOOOOOODOOTGOTGOTC

HISTOGRAM OF BEAM PATTERN FACTORS O ciB

B~ 0O 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 ~
B= 3 dB TO B = 4 dB NUMBER GF ECHOES =

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION - 527E-06 IN dB -68 - 16
ACKSCATTERING CROSS SECTION STD DEV - 36BE—07
AVERAGE TARGET STRENGTH IN dB = -68. 20
TARGET STRENGTH STD DEV IN dB =
# ECHOES WITH BEAM PATTERN FACTORS m O dB-
NUMBER OF FISH USED = 4
FULL ANGLE DF COME = 6. 00
ESTIMATED VOLUME IN CUBIC METERS 741E+04
DENSITY IN FISH PER CUBIC METER 540E.03
EQUIVALEMT STRATUM LENGTH (X/100) | 0000
FROM DEPTH 6.0 TO  £3.0
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 003317 1 78020 00 00O0OOTOOOTU OO OO OGO "%
HISTOGRAM OF BEAM PATTERN FACTORS > O d)
B-— O dB TO B 1 dB NUMBER 0L ECHOES = 13
B" Il dB TO B = 2 dB NUMBER Oi ECHOES = 10
B" 2 dB TO B = 3 dh NUMBER O ECHOES = 6
B= 3 dB iUF ~ 4 dB NUMBER 0L ECHOES = 4
TOTAL NUMBER OF RECORDED ECHOES = 83
NUMBER OF ECHOES USED FOR STATISTICS = ao
AVERAGE BACKSCATTERING CROSS SECTION- = ,510SE-D6 IN dB = -62..92
BACKSCATTERING CROSS SECTION STD DEV = .4S91E-06

AVERAGE TARGET STRENGTH IN dB = —64-JU



# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF FISH USED =

FULL ANGLE OF CONE = 6 . 00
E3TI MATED VGLUME IN- CUBIC METERS 152E+05
DENSITY IN FISH PER CUBIC METER 363E-02
EGUI VALENT STRATUM LENGTH (7./100) e w9

SUMMARY OF DATA FROM DEPTH 8.0 TO 0.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 -64 -42 -60 -58 -56 -54 -52 -50 -48 -46 44 -42 -40 -33 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
3 0 0 3 5 3 8 2 0 0 3 0 0 0 o0 o0 OOOOOUOUOO0ODUO0OOOOOOU® OOTGO

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0 dB TO B = 1 dB NUMBER OF ECHOES - 2
@®Bs- 1d8 TO B " 2 dB NUMBER OF ECHOES = 4
B= 2 dB TO B = 3 dB NUMBER OF ECHOES -~ B
B= 3 dB TO B = 4 dB NUMBER OF ECHOES = 3
TOTAL NUMBER OF RECORDED ECHOES =
NUMBER OF ECHOES USED FOR STATISTICS 29
AVERAGE BACKSCATTERING CROSS SECTION .4862E—06 IN dB = -63-13
BACKSCATTERING CROSS SECTION STD DEV _60S4E-06
AVERAGE TARGET STRENGTH IN dB = -64.. 95
TARGET STRENGTH STD DEV IN dB ~ 3- 58
ECHOES WITH BEAN PATTERN FACTORS > O dB= 17
ANUMBER OF FISH USED =
DLL ANGLE O CUNE 6. 00
ESTIMATED VOLUME IN CUBIC METERS = 258EH+05
DENSITY IN FISH PER CUBIC METER 113E-02
EQUIVALENT STRATUM LENGTH (Y/.100) = .9999

SUMMARY OF DATA FROM DEPTH 2.0 TO 10.0
DEPTH INTERVALS

FROM 2.00 2.s0 3.6( 4.40 5.20 6.00 6.30 /.60 h.40 9.20

TO 2.BO 3-60 4.40 5.20 6,00 6.80 7-60 B.40 9.20 10..00
TS S

74
-72
.70
—6B
~66
64
NV

e =
[oNel--NololNoNo)

WOO R, OO
OO0 OO0 m0O0 O
OO0 o0 oo
o oOoOpPp OO
FL’(,S\LH_HOO
=N oo
OUOUNEFRPRLROO
° }HOOO
e W 3O
=



-54 : o 0 0 0 o o g o 0 ] 0
T : 0 0 0 0 0 0 0 o 0 J g
“50 : 0 0 0 G 0 0 0 0 0 ij
—48 : ) 0. {i o) ) 0 1 ) 0 0
-46 r 0 0 0 0 0 0 0 0 o .
-44 ! > 0 0 {i 0 0 0 0 £ 0 ¢
4o 1 L o fl il 0 0 0 <t n 0 0
-40 1 0 0 ( 0 0 0 ( f 0 0 0
-38 I 0 0 o) o) 0 0 0 o iJ 0 i
-36 ! 0 0 0 0 0 Y 0 0 0 0 )
-34 ; o] 0 ] (] 0 0 0 o] 0 0 in
TV : o) 0 0 0 0 0 0 0 il 0 u
-30 [ 0 0 0 0 0 0 0 0 0 0 0
-28 : 0 0 0 0 0 0 0 0 0
-26 ! 0 0 0 0 0 0 0 0 0 a
—24 0 0 0 0 ) 0 0 0 0 Q i}
I 0 o o 0 o] 0 0 0 0 0 0

-20 : ) 0 0 0 0 o) 0 0 » 0 0
-18 ! 0 @ 0 0 0 0 0 ) 0
-16 : o) 0 0 0 0 0 0 o) Q
SUM 0) 8 0 0 4 27 - 18 1'% 10 96

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0 dB TO B — 1 dB NUMBER OF ECHOES - 17

B~ 1dB TO B - 2 dB NUMBER OF ECHOES = 15

B= _dB TO B = 3 dB NUMBER OF ECHOES = 16

B= TdB8 710 B = 4 dB NUMBER OF ECHOES = Q

TOTAL NUMBER OF RECORDED ECHOES = 938

NUMBER OF ECHOES USED FOR STATISTICS = 96

AVERAGE BACKSCATTERING CROSS SECTION = 4964E-06 TR 3m

BACKSCATTERING CROSS SECTION STD DEV - 5079E-06

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB = 28
ECHOES WITH BEAM PATTERN FACTORS > 0 dE-

NUMBER GF FISH USED “ 96

FULL ANGLE GF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS m92E+05

DENSITY IN FISH PER CUBIC METER \A5E~02

EQUIVALENT STRATUM LENGTH <7/100) 1.0000

f

RPadiiig fil& D:\ESP\DIS.dat

Anal ¥2l ny Run & 3

DATA GROUP REPORT FOR..TRANSDUCER

TOTAL NUMBER OF PINGS = 2733

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 T3 4.0

MO TARGETS FOUND



WSUMMTfiRY OF DATA FROM DEPTH 4.0 TO 6.0

TARSET STRENGTH DISTRIBUTION FOR STRATUM 2 .
TS -74 -72 -70 _63 -66 -64 -62 -60 -58 -53 -54 -52 -50 -43 -46 V) -42 -40 -3b -36 -4 -j? 4}
fe 90 1 0o i o0 0o 0 0 0 0 0 0 0 0 J 0 0 0 0 0 00

HISTOGRAM OF BEAM PATTERN FACTORS > o J%

B 0 dB TO B ~ 1 dB NUMBER (jF ECHOES 0
B= 1dB 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 NUMBE.R OF ECHOES = 0
TOTAL NUMBER OF RECORDED ECHOES = 3
NUMBER OF ECHOES USED FOR STATISTICS = 2
AVERAGE BACKSCATTERING CROSS SECTION - . 1766£~-06 IN dB = -67.53
BACKSCATTERING CROSS SECTION STD DEV = .1269E-06
Average target strength in dB = ~6S.. te
TARGET STRENGTH STD DEV IN dB = 3-44
tt ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 0
NUMBER OF FISH USED = 2
FULL ANGLE OF COME ~ 6-00
ESTIMATED VOLUME IN CUBIC METERS = .141E+04
DENSITY IN FISH PER CUBIC METER = .142E-02
EQUIVALENT STRAT(JM'LENGTH (7./100) - .9760
SUMMARY GF DATA FROM DEPTH 6.0 TO
FFIRGET STRENGTH DISTRIBUTION FOR STRATUH 3
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -4 -52 -50 -43 46 -44 -4 -40 -38 -H-34 -2-30 =
9 000 3 33 95 i 1000O0O0O0ODWO0MO0OLDO0ODO0DO0ODO0O0
HISTOGRAM OF BEAM PATTERN FACTORS > O dB
B~ O dB TO B = 1 dB NUMBER OF ECHOES
B= 1 cB 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.CH(QLS = i
TOTAL NUMBER OF RECORDED ECHOES = 36
NUMBER OF ECHOES USED FOR STATISTICS = 25
AVERAGE BACKSCATTERING CROSS SECTION ~ .6724E--06 IN dB = -61..7:
BACKSCATTERING CROSS SECTION STD DEV = .4673E-06
AVERAGE TARGET STRENGTH IN dB = -62-6"
TARGET STRENGTH STD DEV IN dB = 3.0!



NUMBER OF FISH USED =

FULL ANGLE OF CONE = 6. 00
ESTIMATED VOLUME IN CUBIC METERS = .2S2E+04
DENSITY IN FISH PER CUBIC METER ~ .88SE-02
EQUIVALENT STRATUM LENGTH (7./1Q0) - .9517

SUMMARY OF DATA FROM DEPTH 8-0 TO lijum

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 o0 ! 0 2 3 4 4 3 6 5 1 6 3 0 O 0O 0O O 0 O 0o 0 0 o0 0 O

HISTOGRAM OF BEAM PATTERN FACTORS > o0 dB

BA o dB TO B - 1 dB NUMBER OF ECHOES - 6

B= 1dB TO B - 2 dB NUiiBER OF ECHOES = 7/

g== 2 dB TO B = 3 dB NUMBER OF ECHOES - i1

1 3dB TD B = 4 dB NUMBER OF ECHOES = 10

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTIOH -~ 4415E--05 IN dB
BACKSCATTERING CROSS SECTION STD DEV - 4207E-05

AVERAGE TARGET STRENGTH IN dB

TARGET STRENGTH STE1DEV IN dB ~

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB*“

NUMBER OF FISH USED - 48
FULL ANGLE OF CONE = 6. 00
ESTIMATED VO UME IN cUBIC METERS <4g6L""HJ4
[FNSITY IN FISH PER CUBIC METER . 103E--01
dQUJVSILLENf STRATLM LEN@TH (717 100) 9276
SUMMARY OF DATA FROM DEPTH, 2.0 TO 10.0

DEPTH INTERVALS

FROM 2.00 2.S0 3.60 4.40 $-20 6.00 6.80 7.60 8-40
D 2.BO 3.60 4.40 u.20 6-00 6.BF 7.60 8.40 9.20
TS
74 ¢ Q 0 f] 0 ) 0 0 ® 0
72 h 0 A o) 0 A 0 0 0 i)
70 ul 0 @i 0 1 0 0 0 o) 0
6b 1 - 0 0 ( 0 T 0 o
66 5 A M 0 0 r o i
64 1 A 0 A 0 o T g 0
62 ¢ 0 0 A 0 A Q 0 0 4
60Q & 0 0 0 0 i s 0 0 4
upr 1 A 0 0 0 0 1 0 A T
> P r; L

00

-b6.03
9. 20
10.00

0

0

1

(0]

1

0

0

0

@

SL

N ~O

XZ



HISTOGRAM OF BEAM PATTERN FACTORS > O dB

0 dB TO B = 1 dB NUMBER OF ECHOES = ?

1 dB TO B = 2 dB NUMBER OF ECHOES - 15
BW dB TO B = 3 dB NUMBER OF ECHOES = 17
B- dB TO B = 4 dB NUMBER OF ECHOES = 11
TOTAL NUMBER OF RECORDED ECHOES - 179
NUMBER OF ECHOES USED FOR STATISTICS = 75
AVERAGE BACKSCATTERING CROSS SECTION = .3054E-05
BACKSCATTERING CROSS SECTION STD DEV = . 3828E--015

AVERAGE TARGET STRENBTH IN dB

'ARGET STRENGTH STD DEV IN dB

m ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 52
UMBER OF FISH USED = ' 75

ul~r_ ANGLE- OF CONE = 6. 00
S'"»TED VOLUME IN CUBIC METERS - .720E+04

EnW tV IN FISH PER CUBIC METER = - 1.04E-01

QUI VALENT STRATUM LENGTH CX/100) = .9638

hi , bilo, bill

Syh*%%%%%%%%%% TS Version 2. 00  «*FxxxxEE kY px
Dual B<%as Data Redact.an Prograni
For ESP 281 VI.Ox & V2,0;; data -files

5#*%)(1**3 k ok ok ok ok ok Kk ok ok Kk ok ok Kk ok ok Kk Kk Kk %*****%**%%*%********

c> Copyrjght Blc>Sonics, Inc. 1 April5 1991
or BidBdnlcs Sclentific Hydroac.austic Applicatians
erial Number 5205-V2.0091 000



i #ree-/\rdirr -r o eizer't co-tdemrtTu TM o p-m

FILE NUMBER 1 - D; \esp\di .dat
FILE NUMBER 2 ~ d: \0O5p\dil0.dat
FILE NUMBER 3 = ds\esp\dil ,dat

DATA GROUP REPORT FOR TRANSDUCER
TOTAL NUMBER GF PINGS =

DATA FDR FREQUENCY 420.

SUMMARY GF DATA FROM DEPTH 4,0
NO TARGETS FOUND

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,

h uy oOU@2ul1UO 0O OGO OO OGO OTG OO O O0TUO0.00°®“ ‘u

HISTOGRAM GF BEAM PATTERN FACTORS > O (g

B= 0OdB TO B ™

1 dB NUMBER OF ECHOES ~

5. 2' d“; TTOO BB‘ é gg NUMBER GFF ECHOP =
: NUMBER OF ECHOES -
3l 3 dB TO B 4 dB NUMBER OF ECHGES —

TiTAL NUMBER OF RECORDED ECHOES =
NUMBER GF ECHOES USED FOR STATISTICS =
AVERAGE: BAP:KSCATTERING CR(@SS SECTION -~ jast

BACKSCATTERING CROSS SECTION STD DEV 2683P-06

AVERAGE TARGET STRENGTH IN dB -~
TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > O cdB=

NUMBER GF PISH USED 3
FULL ANGLE OF COME = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .387E+03
DENSITY IN FISH PER CUBIC METER = 775E-02
EUUI VALENT STEATUM LENGTH (X/100) = .997

SUMMARY OF DATA FROM DEPTH A.O0 Tn Q R

--62.. 56

.6.2.B/



'-TO=60~c66~-6-r-62v-60 -5B -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -12 -30 -28 -26 -24 -2
# 0 0 0 0 0 O i 0 O 1 O 0 0 0 O 0O 0 0 00 O 0

HI STOGRAM OF BEAM FmTTERN FAC1URS 0 dB

B~ 0 dB TO B j dB NUMBER OF ECHOES =

B= 1 dB TO B dB NUMBER OF ECHOES 0]
B~ 2 dB TO B - 3 dB NUMBER OF ECHOES

B~ 3 dB TO B 4 dB NUMBER OF ECHOES &

TOTAIL NUMBER OF RE.L-ORDSD EchgeS

NUMBER OF ECHOES USED FOR B~ T1S1llcs “1
AVERAGE BFiCKSCATTERIMG; crc)SS SECTION B .1445E-05 IN dB " Zi ./~
BACKSCATTERING CROSS SECTION STD DEV = 9657E-

AVERAGE TARGET STRENGTH IN dB

TARGET STRENGTH STD DEV IN dB

ECHOES WITH BEAN PATTERN FACTORS > 0 dB-~ n
NUMBER OF FISH USED =
FULL ANGLE OF CONE = 6- 00
ESTIMATED VOLUME IN CUBIC METERS 790E+03
DENSITY IN FISH PER CUBIC METER 253E-02
EQUIVALENT STRATUM LENGTH (7./100) . 9944

SUMMARY OF DATA FROM DEPTH 8,0 TO 10.0
NO TARGETS FOUND

SUMMARY OF DATA FROM DEPTH' tO.0 TO 15.0
JMO TARGETS FOUND

SUMMARY DF DATA FROM DEPTH 20-0
NO TARGETS FOUND

SUMMARY OF DATA FROM DEPTH L'-0 TO 20.0
DEPTH INTERVALS

FROM  2.00 3 SO .09 7.40 9.20 11.00 12.SO 14.60 16.40 1S. 20
TO 0 5.60 7.40 9.20 11.00 12.80 14 60 16.40 18.20 20.00
TS

-=74
.72 !
-70 !

=o o

O oo

o o

-6 6 :
-64 !

o
0
© opopo oo
oo o0 oo o
O 0O 0o oo
©Cooocoo
>0 0 o go
Qooooe
Yoo ooo

oo oo o



-sa
-56
54
50
.48
-46
-44
42
-40
-38
'e-36
.34

30
.28
-26
-24

-20
-18
-16

SUN

HI STOGRAM

B.-..,
B,’
B=
B"

WN—O

TOTAL NUMBER OF RECORDED ECHOES

dB
dB
dB
dB

OF BEAM

TO
TO
TO
TO

W W ww

OO0 00C 0000000000000 OO =

w

PATTERN FACTORS > 0

1 dB
2 dB
3 dB
4 dB

SO0 OO0 0O0cCc 0O 0= 00000 oo

[

S O00 OO0 0 =0 00000000000 R o

=

NUMBER
NUMBER

NUMBER
NUMBER

NUMBER DF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH

RGET STRENGTH STD DEV

IN vd&
IN dB

# ECHOES WITH BEAN PATTERN FACTORS >

NUMBER OF FISH USED =

FULL ANGLE OF CONE
ESTIMATED VOLUME

DENSITY

EQIIVALENT STRATUM L.ENGTH

Read!ng

fxIle-

Analy2ing Fun #
DATA GROUP REPORT F

TOTAL NUMBER OF PINGS

DATA FOR FREQUENCY

SUMMARY OF DATA FROM DEPTH

Ds Xesp

420.

IN CUBIC METERS =
IN FISH PER CUBIC METER

O,OOOOOOOO«Ooooo%oOOOOO c

—

dB

OF
OF
OF
OF

6 -
. 394E+04

>
N

S 000 =00000 00000000000

ECHOES
ECHOES

ECHOES
ECHOES

oC

.J.27E-C

(7.7 100)

2.0 10O

4.

182

0 0
Q 0
0 0]
Q o
o (0]
o) ij
o} o}
0 {
o )
o} C
o) {i
o) ij
o 0
0 o}
0 j
o o)
< ]
0
o}
o}
fj
@
0 |
i
1
0
= 0
9
.9109E-06 IN
.7121E-06

OO0 OO0 00 00 0O Tooash=oao o

dB

FTO=SI00 O=I0 OO0 OO0 =hO O OO OO0 o

[

-61, TO
T-0C



HISTOGRAM OF BtAf'i PATTERN FACTORS A dB

B- 0 dB TO B = 1 dB NUMBER OF ECHOES ~ 1

B= %t dB TC B = 9 dB NUMBER OF ECHOES ~ 1

B dB TO B ~ " dB NUMBER OF ECHOES -

G~ dB TO B = 4 dB NSIMyL OF ECHOES - 0

TOTAL NUMBER DF RECORDED ECHOES = LO

NUMBER OF ECHOES USED FOR STATISTICS = 4

AVERAGE BACKSCATTERING CROSS SECTION = .48C4E-C6 IN dB = --63.18

BACKSCATTERING CROSS SECTION STD DEV - 1921E-06

AVERAGE TARGET STRENGTH IN dB = -63.42

TARGET STRENGTH STD DEV IN dB * 1.61
ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 4

"NUMBER OF FISH USED -~ 4

FULL ANGLE DF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = ,73SE+03

DENSITY IN FISH PER CUBIC METER = .542E-02

EQUIVALENT STRATUM LENGTH (7./100) = 1.0000

SUMMARY OF DATA FROM DEPTH 4.0 TO 6-0
MO TARGETS FOUND

SUMMARY OF DATA FROM DEPTH 6.0 TO 8.0

nRGET STRENGTH DISTRIBUTION FCR STRATUSF 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 0o o0 002! !» 1200O0O0OO0OO0OOOOOTOOOOOOOOOO0OTO

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0O 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

TOTAL NUMBER OF RECORDED ECHOES = 6

NUMBER OF ECHOES USED FOR STATISTICS = 5

AVERAGE BACKSCATTERING CROSS SECTION ~ .7936E-06 IN dB = -61..00
BACKSCATTERING CROSS SECTION STD DEV = -SHOE-OA

AVERAGE TARGET STRENGTH IN dB = -61. .77



# ECHOES WITH BEAM PATTERN FACTOKB > 0O dB--

NUMBER OF FISH USED -~ 5

FULL ANGLE DF CONE - 6.00

ESTIMATED VOLUME IN CUBIC METERS ~ .454E+04

DERSTTY IN FIS!1 PER CUBI({J METER - 110E- 02

EQUIVALENT STRATUM LENGTH (7./100) 1.0000

SUMMARY OF DATA FROM DEPTH h-0 TU 10,0

TARGET STRENGTH DISTRIBUTION KR SIRAILM 4

TS -74 -72 -70 -68 -64 -64 -62 w0 -58 -56 -54 -52 -50 -43 -46 -44 -4 -40 -38 -34 -34 -32 -0 w8 -24 -24 -22 -20 -18 -16
* 00 0OOO3300O0OO0OO0OO0OO0ODO0ODO0ODO0OO0OO0OO0OO0OO0OO0OO0OTOOOOO0OO0OOo
HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

TO B 1 dB NUMBER OF ECHOES = 0

B= 1 dB8 TO B ~ 2 dB NUMBER OF ECHOES = °

B 2 dB TO B - 3 dB NUMBER OF ECHOES = i

B-" 3 dB TO & = 4 dB NUMBER OF ECHOES = T

TOTAL NUMBER OF RECORDED ECHOES = 15

NUMBER OF ECHOES USED FOR STATISTICS = 11

AVERAGE BACKSCATTERING CROSS SECTION -5775E-06 IN cIB."
BACKSCATTERING CROSS SECTION STD DEV = l1u35E-o06

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB~
NP mber of fish wused il

FULL ANGLE OF CONE = 6 00

ESTIMATED VOLUME IN CUBIC METERS 770E-r04

DENSITY IN FISH PER CUBIC METER 143E..02

iiQUIVALEN! b 1KA]JUM LENGTH (7/100) ¥F 0000

SUMMARY OF DATA FROM DEPTH 10.0 TO 15.0

TARGET STRENGIH DISTRIBUTION KR SIRATUIM 5

TS -74 -72 -70 -46 -64 -64 42 -40 -56 -54 -54 -52 -50 -43 -44 -44 -42 -40 -38 -36 -3A4 -32 -0 -23 -24 -24 -22 -20 -13 -14
S 000 O0OO0OO0OO0O3 214 9W2V$2PV2ARXXFIFbB 511 1M 3 4 00 0 O0 O0O0
HISTOGRAM OF BEAM PATTERN FACTORS 0 dB

B-* 0 dB TO B - 1 dB NUMBER OF ECHOES -~ 27

B= 1 dB TO B = 2 dB NUMBER OF ECHOES = 34

B~ 2 dB TO B = 3 dB NUMBER OF ECHOES ~ 48



AVERAGE BsiCKBC?1 'ERING CRGSS 3ECTIUN - .1539E-03 IN dB = --3S.13
BACKSCATTERING CROSS SECTION STD DEV = .2665E-03
AVERAGE TARGET STRENGTH IM dB = 242,42
TARGET STRENGTH STD DEV IN dB - 6.44
# ECHOES WITH BEAN PATTERN FACTORS > 0 dB- ISB
NUMBER OF FISH USED = 217
FULL ANGLE OF CONE -~ 6.. 00
ESTIMATED VOLUME IN CUBIC METERS = .310E+05
DENSITY IN FISH PER CUBIC METER = .706E-02
EQUIVALENT STRATUM LENGTH (X/100) = 1.0000
SUMMARY OF DATA FROM DEPTH 15.0 TD 20,0
s STRENGH DISTRIBUTION RR SRATWM 6
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -30 -36 -34 -32 % -28 -26 -24 -22 -20 -li -16
t 000 O0OOGOOUOTU OGO 47 ! DDIBIIFDMU 7 2200000 i 0
HISTOGRAM OF BEAM PATTERN FACTORS O dB
= 0dB TO B * 1 dB NUMBER OF ECHOES =
B~ 1dB TG B * 2 dB NUMBER OF ECHOES -
B“ 2 dB TO B = 3 dB NUMBER OF ECHOES 40
B~ 3 dB TO B ~ 4 dB NUMBER OF ECHOES = 46
TOTAL NUMBER OF RECORDED ECHOES -~ 443
NUMBER OF ECHOES USED FOR STATISTICS = 185
AVERAGE BACKSCATTERING CROSS SECTION = . 1063E-03 IN dB va
CKSCATTERING CROSS BECTION STD DEV “ . 1360E- 03
AVERAGE TARGET STRENGTH IN dB - 42.. 13
TARGET STRENGTH STD DEV IN dB = 4. 77
t ECHOES WITH BEAM PATTERN FACTORS > O 14s
NUMBER OF FISH USED = 135
FULL ANGLE GF CONE = 6.. 00
ESTIMATED VOLUME IN CUBIC METERS - .312E+05
DENSITY IN FISH PER CUBIC METER ~ 593E-02
EQUIVALENT STRATUM LENGTH C'/100) = 5825
SUMMARY* GF DATA FROM DEPTH 2.0 TO 20..0
DEPTH INTERVALS
FROM 2 00 3.SO 5.60 7.40 9.20 11-00 12.80 14.60 16,40 1ci-20
TH- . PV G an. 7.AO. 9.70 41.00 12.-SO -14.60- 16-40 13.20 20-00



FICHOES WITH BEAM F%4TERN FACTORS ! 0 dB~

N

-4 0 0 0 0 ( ij 0 t 0 ij ij
—72 0 0 ij 0 3 i 0 0 o] 1 1
-7 ij 0 0 0 ij 0 0 ij o ij ij
-68 0o o 0 0 0 0 ] 0 ] o] (o}
.66 0 0 0 0 ij ij ] ( n 1
-6 4 0 1 2 0 0 ] 0 0 ~7
— 7 1 0 0 6 7 ij ﬂ ij 0 ] °
-60 0 c; 1 0 Y T ( ) 4 0 4
o 0 0 1 ij i 1 4 0 o z
-56 0 0 0 0 ij 1 ij J 0 0
54 0 0 0 ij 0 4 tj i < 0 s
& 0 0 0 0 ij | A 4 6 0 16
-50 0 0 0 0 i 1 4 1 0 11§
—48 0 0 0 0 ij Tt 11 20 6 + 40
-46 0 0 ij 0 J! 15 15 10 ij 30
-44 o) 0 0 0 ij ! 14 7 15 39
42 0 0 0 0 ij f 19 i 15 . e
-40 0 0 0 ij 1] i IS L 17 ij /0
—3t> ] (- 0 ij 0 M a 19 4
—36 0 (J 0 0 ij L 12 9 T 4 29
-34 g 0 ij ij 0 1 9 8 1 ij Is
- ) ) ij 0 0 1 7 L < 0 13
-30 ij 0 ij j ij g 0 y ij ]
-28 (] 0 ij 0 1j 0 T 1 0 ( 4
26 ) o 0 i @i 0 { ) 1] ij (]
--ZA;/ o 0 fj 0 g ) 0 0 J 0 1)
_ (i 0 0 ij ij 0 x 0 0 Q ij
-20 (] 0 0 tj 0 {i 0 0 (i 0
18 0 ci 0 ij ij 0 0 ci f] Q 0
- 0 ij 0 0 ij fj o) j { ij
SUM 4 ij 2 9 a F, 129 163 81 8 424
HISTQbRAM Or BEAM PATTERN FACTORS > 0 dB
\Y 70 9 1 dB NUMBER OF ECHOES =
pi i dp " 2 dB NUMBER of ECHOES = 7
itJ] B " number of echoes =
* d 70 B = N o clB NUMBER OF ECHOES - oq
"pFAL NUMBER OF RECORDED ECHOES -- JO'M
NUMBER OF ECHOES USED FOR STATISTICS = 424
AVERAGE BACKSCATTERING CROSS SECTION' = .1259E-03 IN r!B - ....no
BACKSCATTERING CROSS SECTION STD DEV = ..2144F-03
AVERAGE TARGET STRENGTH IN dB - 43 .24
TARGET STRENGTH STD DEV IN dB 7 05
# ECHOES WITH BEAM PATTERN FACTORS > O dB=" 317
NUMBER OF FISH USED = 424-
FULL ANGLE OF CONE ~ 6.00
ESTIMATED VOLUME IN CUBIC METERS = .634E+05
DENSITY IN FISH PER CUBIC METER = .669E-02
Eil'(JI VALENT STRATUM LENGTH (7./100)= .8682 I
to

Rcading file d:\esp\fat
Analyzing Run ft /1
DATA GROUP REPORT FL\FNJ*?ANSDIJCER
TOTAL NUMBER OF PINGS = 7514



SUMMARY OF DATA FROM DEPTH

TARGEI STREKSTH DISTRIBUTION FOR STSFiTUH !
TS -74 *72 -70 -68 -66 -64 -62 -60 -53 -56 -54 -52 -50 -43 ‘46 -44 -42 -40 -36 -36 -3 -32 -0 -28 -26 -24 -22 -20 -13 -16
0 2 3 2

\Y

2-0 TO

HISTOGRAM OF BEAM PATTERN FACTORS >e(>

B~ 0 dB
B - 1 dB
B-~ 2 dB
B" 3 dB

TO
TO
TO
T0

0w ww

dB
dB
dB
dB

A WN x

TOTAL NUMBER OF RECORDED ECHOES

NUMBER
NUMBER
NUMBER
NUMBER

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

DENSITY IN FISH PER CUBIC METER

EQUI VALENT STRATUM LENGTH (7./100)

IMMARY OF DATA FROM DEPTH

TARET STRENGIH DISTRIBUTION KR SIRATIM 2

S -74 -72 -70 -68 -66 -64 -62 w0 -58 -56 -54 -52
* 00 0 0 0 1 00 2 4 13

HISTOGRAM
B= 0 dB
B— ! dB
B= 2 dB
28 | 3 dB

OF BEAM FATTERN FACTORS > O
TO B = 1 dB NUMBER
TO B = 2 dB NUMBER
TO B = 3 dB NUMBER
TO B = 4 dB NUMBER

TOTAL NUMBER OF

RECORDED ECHOES

IN CUBIC METERS

1§

4.0 TO

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

0]

«

4

dB

DF
OF
OF
OF

d

.0

0 O

ECHOES
ECHOES
ECHOES
ECHOES

B=

34

6 .00

50 -43 -46 -44 - 42 -40 -38
0 000 00O

dB

OF
OF
OF
OF

-142E+04
.240E-01

1. 0000

0]

ECHOES
ECHOES
ECHOES
ECHOES

0 o0

0

51

34

.3087E-05

.3657E-05

-6 -HA -2 D-23 -26
0 00 0O

D
0
14
11
«2S2E-0!:

IN dB

0

-55.11

-57-03

-24 -22 -20 -;e -16
0O 0 0 0O

IN dB

-54.84



1ARGEt SFRNG IH S!I-D DEvl IN ciB

# ECHues WITH BEAM PATTERN FACTORS > 0 dB~

NUMBER GF FISH USED 11
FULL ANGLE GF CONE ' 6,00
ESTIMATED VOLUME IN CUBIC METERS »425E+C4
DENSITY IN FISH PEP CUBIC METER = .259E-02
EQUIVALENT STRATUM LENGTH 0O'/ 100) ' 1.0000

SUMMARY GF DATA FROM DEPTH 6..0 TO 8-0

TARET STRENGIH DISTRIBUTION KR STRATUIM
S -74 -72 -70 -68 -66 -64 -62 #60 -58 -
8 0 0 O OO0 2 1 9 S

'Q‘gw

54 -52 -50 -48 -46 -44 -mR -40 -38 -FH -3 -32 -0 -28 -26 -24 -22 -20 -18 -16
14 6 3.3 000 0 0 0 O0O0O 0 O 0

3TOSRAM OF BEAM PATTERN FACTORS > 0 dB

l]_-l " 0 dB TO

B - 1 dB NUMBER OF ECHOES 12
= 1 dB TO B - 2 dB NUMBER OF ECHOES 21
B~ 2 d_B TO B 3 dB NUMBER OF ECHOES \Y;
B~ 3 cB TO B = 4 dB NUMBER GF ECHOES 4
TOTAL NUMBER OF RECORDED ECHOES = 91
NUMBER OF ECHOES USED FOR STATISTICS = 73
AVERAGE BACKSCATTERING CROSS SECTION ~ 5122E-05 IN dB = -52..091
BACKSCATTERING CROSS SECTION STD DEV = 5114E.05
AVERAGE TARGET STRENGTH IN dB =
-54. 7:
1ARGE ! SI1RENO’H SCO DEV IN dB H
ft ECHOES WITH BEAM PATTERN FAt'TORB > O dB=
KAMER OF r IShi USED : 73
FULL ANGLE OF CONE -~ 6.00
ESTIMATED VOLUME IN CUBIC METERS = ,B70E+04
DENSITY IN FISH PER CUBIC METER = 839E-D2
EQUIVALENT STRATUM LENGTH 0/./100) - 1,,0000
SUMMARY OF DATA FROM DEPTH 3.0 TO 10.0
TARGET STRENGIH DISTRIBUTION AR SIRAIUIM 4
TS -74 -72 -70 -68 -65 -64 ~& -60 -59 -56 -54 -52 -50 -43 -46 -44 -42 -40 -33 -36 -34 -32 -30 -23 -26 -24 -22 -20 -18 -16
« 00 0002 2 49 6 7BIPIBPBBHODAU MU 2 DbH 000O0O0O0O0O0TO0
HISTOGRAM OF BEAM PATTERN 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 = Ar mi imrcd I-.I- r-r- ..



NUMBER OF FISH USED =
riJLL ANGLt UF CONE
ES'TIMATED VOLUHE XN CUBIC METERS

DENSITY IN FISH PER CUBIC METER
EQUIVAL.ENT 3TRATUM LENGTH

"JMMARY OF DATA FROM DEPTH

TARSET STRENGH DISTRIBUTION AR STRATUS
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -
# 0 0 0 0 00 0 5 ?

HISTOGRAM
B:- O dB
1 dB
2 dB
3 dB

5
56
7

(7.7 100>

10-0 TO

-50 -48
B &4

44 -44
12 13 13

255

6.00
. 148E+05
.173E-01

1.0000

15. 0

-42 -40

=

OF BEAM PATTERN FACTORS > 0dB

TO
TD
TO
TO

“ 3 dB
- 2 dB
= 3 dB
- 4 dB

O mww

NUMBER OF ECHOES
NUMBER OF ECHOES
NUMBER DF ECHOES
NUMBER OF ECHOES

TOTAL NUMBER OP RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS

'ERASE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

® ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OF FISH USED =
PULL ANGLE OF CONE =

ESTIMATED VOLUME
DENSITY IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH

SUMMARY OF DATA FROM DEPTH

NO TARGETS FOUND

IN CUBIC METERS

(7./300)

15..0 TO

O dB=

1053
6.00

.538E+05
.179E-01

.9912

20.0

-34 -32 -3 -28 -26 -24 -2 -20 -13 -16
5

-30 -36
47 14 131 63 R

= 122

- 177
= 267
~ 318
1596

1053

. 1525E-03

.206SE-03

884

2 1 0 v

-38..

0 0 O

17

--41.23



SUMMARY OF DATA FROM DEPTH 2.0

DEPTH

FROM 2.00 3.s0 5-60 7.40 9

TD 3.0 5n60 7.40 9,20 11-00 12-

.20

I NTERVAI

11.00 i~.80 J4.60 1640 13.20

TS
74 0 0 0 0 0 0 0 (i
72 0 (j 0 0 n 0 0 0
70 0 (I (] ( 0 0 0 !J_
~ 6 af 0 0 0 0 0 0 0 (J
-6 6 0 {i 0 o 0 o ) 0
-6 4 . 1 4 0 0 0 0
-6 2 = (j 1 0 0 0 0
=60 7 8 4 4 0 (i
-53 8 () 10 5 6 6 i 0
56 6 19 7 4 (j
54 T 0 W 7 4 » 1 (]
-52 0 16 14 12 6 6 0
50 0 4 nn 21 12 10 {j
48 i 0 0 "70 34 al 18
46 0 0 1 26 61 42 30
-4 4 0 0 0 > 51, 47 45
42 0 0 0 { o 5p 49
40 (i 0 0 4 45 63 59
-38 0 0 (] 0 38 58 G-
-“36 0 o 0 0 35 20 78 0
34 0 0 0 (j 16 9 44 0
- o 0 0 (i 1 6 et o
-30 0 { 0 0 ij 0
28 0 0 0 0 ( - i
26 0 0 0 0 0 Q 1 ()
224 0 0 0 0 0 (i 0 0
) 0 0 0 0 0 0 0 (i
-20 (J 0 0 (J (J
-1B 0 0 ) 0 £ o ; i
- 16 0 0 0 0 0 0 i 0
SUM 34 0 69 133 382 U 448 5
STGGRAM OF BEAM PATTERN FACTORS 0 dB
0 dB TO B = 1 dB NUMBER OF ECHOES 137
; dB TO B 2 dB NUMBER OF ECHOES >
2 dB TO B ~ 3 dB NUMBER OF ECHOES TOO
3 dB TO B " 4 dB NUMBER OF ECHOES 37S
TOTAL NUMBER GF RECORDED ECHOES = 2067
NUMBER OF ECHOES USED FOR STATISTICS = 1426
AVERAGE BACKSCATTERING CROSS SECTION = 1217E-0:
BACKSCATTERING CROSS SECTION STD DEV = - 1S79E-0:
AVERAGE TARGET STRENGTH IN dB =
TARGET STRENGTH STD DEV IN dB =
1 ECHOES WITH BEAM PATTERN FACTORS > O dB= 140
NUMBER OF FISH USED = 1.426
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METER5 = .756E+05

© O O r - w

. ©o © o

©° O O OO0 ool oo o

[S)

O o

—

= T5hie—s

IN dB

OO0 T e ©

SO 14.60 16.40 1.8.20 20.00

1426

-39.15

-43.. 37



'‘Analysing Run tt
DATA GROUP REPORT FOF\jHfo MSDUCER
TOTAL NUMBER OF PINGS = 27:11 b id
1

DATA FGR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 TO 4,0

TARET STRANGIH DISTRIBUTION AR SIRAILM 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 -li
# 0 0 0 0 0 2 91212 B 511 1 2 0 0 0 0 0 0 0 0 O O O O O O O O
HISTOGRAM OF BEAM PATTERN FACTORS rsB
B= OdB TO B = 1 dB NUMBER OF ECHOES = 13
3= 1dB TO B = 2 dB NUMBER OF ECHOES = ?
2dB TO B = 3 dB NUMBER OF ECHOES = 5

B- 3dB TO B = 4 dB NUMBER GF ECHOES = 8
TOTAL NUMBER OF RECORDED ECHOES - 98
NUMBER OF ECHOES USED FOR STATISTICS = 62
AVERAGE BACKSCATTERING CROSS SECTION = 29S7E-05 IN dB =
BACKSCATTERING CROSS SECTION STD DEV = 3417E-C5
AVERAGE TARGET STRENGTH IN dB =
TARGET STRENGTH STD DEV IN dB = 403

ECHOES WITH BEAU PATTERN FACTORS > O dB"
NUMBER OF FISH USED = 62
FULL ANGLE GF CONE = 6 . 00

riMATED VOLUME IN CUBIC METERS 491E+03
DENSITY IN FISH PER CUBIC METER 126E-f-00
EQUIVALENT STRATUM LENGTH (7./100) 1.0000
SUMMARY GF DATA FROM DEPTH 4.0 TO
TARGET STRINGH DISTRIBUTION AR SIRAIUM 2
TS -74 -72 -70 KS -66 -64 -62 -60 -58 -56 -54 -52 -50 -43 -46 -44 -42 -40 -38 -36 -34 -32 -30 -2G -26 -24 -22 -20 -18 -16
» 00 0O0OOOOS®G65 33 1000O0UO0O0O0O0O0O0O0UO0O0O0O0O0 0 O

HISTOGRAM OF BEAM PATTERN FACTORS o]

B~ 0dB TO B -~ 1dB NUMBER OF ECHOES
B= ldB TO B - 2dB NUMBER OF ECHOES
B-- 2dB TO B = 3 dB NUMBER OF ECHOES
B- 3dB TO B ~ 4 dB NUMBER OF ECHOES

THT/ZAI KMIMRC5 HP Dcmoncr, trrunrc



NUMBER OF ECHOES USED FOR STATISTICS = 13
AVERAGE BACKSCATTERING CROSS SECTION = .201 1 E-05 IN dB -56.97
BACKSCATTERING CROSS SECTION STD DEV = .1i3BE-05

1798 &

AVERAGE TARGET STRENGTH IN dB

TARGET STRENGTH STD DEV IN dB

ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 1S
FULL ANGLE OF COME = 6.00
ESTIMATED VOLUME IN CUBIC METERS ~ .147E+04
DENSITY IN FISH PER CUBIC METER = .122E-01
EQUIVALENT STRATUM LENGTH (7-/100> = 1 0000

MMARY OF DATA FROM DEPTH 6.0 TO S.0

TFtROET 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 O O o 2 0 4 1 5 4 5 3 1 000 0 0 00O 000™*O0 0o 0~ 0 O

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0 dB TO B 1 dB NUMBER OF ECHOES -

5— ; %BB $8 g 2 dB NUMBER OF ECHOES =

- 3 dB NUMBER OF ECHOES =

B~ 3 dB TO B 4 dB NUMBER OF ECHOES =

101 AL NUMBER Oh RECORDED ECHOES ™ 50

NUMBER OF ECHOES USED FOR STATISTICS -

ANRABE BACKSCATTERING CROSS SECTION = 7Ar-. IN dB
BACKSCATTERING CROSS SECTION STD DEV ~ 3564E-05

AVERAGE TARGET STRENGTH IN dB ~ 55 a1
TARGET STRENGTH STD DEV IN dB 2 W/

# ECHOES WITH BEAM PATTERN FACTORS

NUMBER OF FISH USED -

FULL ANGLE OP CONE = 6. 00
ESTIMATED VOLUME IN CUBIC METERS = _302E+04
DENSITY IN FISH PER CUBIC METER .S2VE---»

EQUIVALENT STRATUM LENGTH C//100) 1.0000

SUMMARY OF DATA FROM DEPTH 8.0 TO 10.0

TFIRGET STRENGTH DISTRIBUTION FCR STRATUM 4



HISTOGRAM OF BEAn PATTERN FACTORS

a- 0 dB TO B = 1 dB NUMBER GF ECHOES = 13

B= 1 dB TO B = 5 dB NUMBER OF ECHOES - 15

B= 2 dB TO B = 3 dB NUMBER GF ECHOES - 17

B= 3 dB TO B = 4 dB NUMBER GF ECHOES ~ 20

TOTAL NUMBER OF RECORDED ECHOES = 97

NUMBER OF ECHOES USED FOR STATISTICS = 76

AVERAGE BACKSCATTERING CROSS SECTION = .4360E--04 IN dB = —-43-61
BACKSCATTERING CROSS SECTION STD DEV = .5062E-04

AVERAGE TARGET STRENGTH IN dB = -46.62
TARGET STRENGTH STD DEV IN dB = m 6. 11
tt ECHOES WITH BEAM PATTERN FACTORS > 0 dB~ 65

NUMBER OF FISH USED = 76

AfcLL ANGLE OF CONE = 6.. 00

™ T | MATED VOLUME IN CUBIC METERS = 512E+04

DENSITY IN FISH PER CUBIC METER 148E-G1

EQUIVALENT STRATUM LENGTH (’1/100) . X.0000

SUMMARY OF DATA FROM DEPTH 10,0 TO 15.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 5
S -74 -72 -70 -68 -66 -64 -62 ~to -56 -56 -54 -52 -50 -48 '46 -44 -4 -40 -38
4 2 ® 5 6 8 83FH

-34 -32 -0 -8 -26 -24 -22 -20 -18 -16
S 00 0O 0 0O 10 6 a u 7 0 O

-H
el 2 0O 0 0 0O OO

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

dB TO
B= 1 dB TO
B= 2 dB TO
B~ 3 dB TO

1 dB NUMBER OF ECHOES 45 %
2 dB NUMBER OF ECHOES 89
3 dB NUMBER OF ECHOES 103
4 dB NUMBER OF ECHOES - 121

0w w
=

TOTAL NUMBER OF RECORDED ECHOES = 647

NUMBER OF ECHOES USED FOR STATISTICS

439

AVERAGE BACKSCATTERING CROSS SECTION . 72G2E-04 IN dB ~ —41.43

BACKSCATTERING CROSS SECTION STD DEV

.81G3E-04

AVERAGE TARGET STRENGTH IN dB

1
N
w
(o]
o

TARGET STRENGTH STD DEV IN dB

1
N
©
\‘

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB- 35B

NUMBER OF FISH USED = 439
FULL ANGLE OF CONE - 6.00
ESTIMATED VOLUME IN CUBIC METER3 - .186E+05
DENSITY IN FISH PER CUBIC METER . 236E--01
EQUIVALENT STRATUM LENGTH <7-/100) ..9317



= GG OO ccO OO 00O caacoa=ac oo

.
°c° =

IN dB

HeoNeNelolrlcNoloNoloNe)

o= o o=

ot o=

- O

\_.d:

1B, 20

oy o

62’

-42.45

SUMMARY OF DATA FRuM DEPTH 15.0 TO 20..0
MO TARGETS FOUND
SUMMARY OF DATA FROM DEPTH 2.0 TO 20.0
DEPTH INTERVALS
FROM 00 3.SO 5.60 7.40 9,20 11.00 J2.SO 14.60 16.40
TO .80 5.60 7-40 9*20 11.00 12.80 14-60 16-40 18.20 20-00
TS
-74 1 0 0 0 ij d 0 0 (i
-72 ; o 0 0 ij o 0 0 ij
-70 ! 0 0 0 0 [i o) 0 1]
” b0 : o) 0 0 0 0 ij 0 Id
1 0 0 0 0 (] @ 0
64 | A 0 - 1 j 0. 0 §
-62 i 9 o) ] 2 1 0 0
» : 11 7 1 1 0 0 ij
~uo ! 11 6 1 1 4 0 -0
“j-b : 8 & 1 o 4 3 ij
54 ! 5 4 o 0 1 iJ
— : 11 o f 10 g 0
-50 S 1 0 1 13 9 0
-48 0 1 o) 14 30 17 0
_ﬁc : 0 0 (i 0 17 %, 19 0
- ! 0 0 o - ij 27 36 11 6
42 ! 0 0 i o) 45 20
-40 1 0 0 % 'ﬁ -t 0 r? a
-3% : o 0 g 12 16 39
- ! 0 0 ij G 4 9
7
'3T4 : (6] 0 d o 1 1
i 0 o O ° ii ii
-0 o . o % ¢ ¢ b0 4§
.28 ; o R " - N ii i
26 o . . f f ! 0 °
-24 ! ¢ ij ‘0 0 ] ij ij
e 0 0 ° 0 o ¢ 0 D
- 20 ! 0 ij 0 0 0 0 0
- ! 0 (5 0 0 0 0 0 %
- 1e ! 0 ij f ij 0 L] i L]
SUN 60 20 24 6 142 = i 1
HISTOGRAM OF BEAM PATTERN FACTORS > O dB
ij dB TO B 1 Ar NUMBER GF ECHOES = 76
1 dB TO B wm 2 dB NUMBER OF ECHOES 121
~dB TO B < 3 dB NUMBER OF ECHOES = 133
B:F TdB 71O B 4 dB NUMBER OF ECHOES = 159
TOTAL NUMBER OF RECORDED ECHOES = 929
NUMBER DF ECHOES USED FOR STATISTICS = 620
AVERAGE BACKSCATTERING CROSS SECTION = ,5687E-04
BACKSCATTERING CROSS SECTION STD DEV ~ .7505E-04

AVERAGE TARGET STRENGTH

IN dB



NUMBER OF FISH USED -
FULL ANGLE OF CONE
ESTIMATED VOLUME
DENSITY
EQUIVALENT STRATUM LENGTH

Read 1ng i le d:\esp\
Analyzing Run #

DATA GROUP~AREPORT FO
TOTAL NUMBER OF PINGS

DATA FOR FREQUENCY 420,

SUMMARY OF DATA FROM DEPTH
NO TARGETS FOUND

SUMMARY OF DATA FROM DEPTH

TARGET STRENGTH DISTRIBUTION FOR STRATUM 2
TS -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54
| o o0 o o0 o o0 3 3 0 o0 O

HISTOGRAM OF BEAM

B'-

dB
dB
dB
dB

TO
TO
TO
TO

1dB
2 dB
3 dB
4 dB

= -f

B~

B
B
B
B— B

W NP O

2 -

IN CUBIC METERS
IN FISH PER-.CUBIC METER
(2/100)

0 TO

4.0 TO

-52 -50 -48 -46

0

PATTERN FACTORS

TOTAL NUMBER DF RECORDED ECHOES

0 0 O

0]

NUMBER
NUMBER
NUMBER
NUMBER

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERINS CROSS SECTION

BACKS CAT"TER: INO CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

ti

NUMBER OF FISH USED -
FULL ANGLE OF CONE
ESTIMATED VOLUME
DENSITY
EQUIVALENT STRATUM LENGTH

SUMMARY OF DATA FROM DEPTH

IN dB

IN dB

ECHOES WITH BEAM PATTERN FACTORS

IN CUBIC METERS
IN FISH PER CUBIC METER
<7./100)

>

6.0 TO

620
6.00
J43E+05
I55E-01
-7

1933

4.

6.0

-44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22

0 0 0 O

dB

OF
OF
OF
OF

ECHOES
ECHOES
ECHOES
ECHOES

O ciB=

6
6 .00

. 103E+04
.584E-02

.9982

k"0

-20 -18 -16
6o o0 o0 o0 0 o o O O0 o0 o0

L
.
10
6
3?2 1E-06 IN dB =
_1644h =<6
-61 -42
lmOj



HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB
B= O dB TO B = 1 dB NUMBER OF ECHOES = 1
B 1 ds8 TO B ~ 2 dB NUMBER OF ECHOES = 0
B= dB  TO B 3 dB NUMBER OF ECHOES = 0
B= % dB TO B = 4 dB NUMBER OF ECHOES -
TOTAL NUMBER OF RECORDED ECHOES = 5
NUMBER OF ECHOES USED FOR STATISTICS = 3
AVERAGE BACKSCATTERING CROSS SECTION = .3322E-06 IN dB
BACKSCATTERING CROSS SECTION STD DEV = .1568E-06
AVERAGE TARGET STRENGTH IN dB mm
TARGET STRENGTH STD DEV IN dB =

:CHOES WITH BEAM PATTERN FACTORS > 0 dB- 3
NUMBER OF FISH USED - 3
FULL ANGLE OF CONE - 6 . 00
ESTIMATED VOLUME IN CUBIC METERS = .210E+04
DENSITY IN FISH PER CUBIC METER = 143E-G2
EQUIVALENT STRATUM LENGTH (7./ICO) = ,9965
SUMMARY OF DATA FROM DEPTH 8-0 TO 10.0

TARGET STRENGTH DISTRIBUTION FCR 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 -'8 -24 -'4

3 0 0o 0 0o 0 2 1 I 1 i o I o0 O O O
HISTOGRAM OF BEAM PATTERN FAC TOR' fe)
B— 0 dB TO B * i dB NUMBER
B= Jd dB TO B ~ 2 dB NUMBER

= 2 dB TO B == 3 dB NUMBER
B~ 3 dB TO B = 4 dB NUMBER

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS -

0

dB

OF
OF
OF
OF

AVERAGE BACKSCATTERING CROSS SECTION -=m

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH IN dB

TARGET STRENGTH STD DEV IN dB

» ECHOES WITH BEAM PATTERN FACTORS > O

NUMBER GF FISH USED -—
FULL. ANGLE OF CONE -

dB-

O 0O O O O O O u o t i o
ECHOES -~ 0
ECHOES = ry
ECHOES = X
ECHOES - 0
8
1989 E —05 IN dB
2368E -05
.00

N

-62.74

-62.87

1,32

-57,01



o &
&
S

o8
8
8
®
3
&
|

s -74 -72 -0 68 66 64 -62 -60 -53 '56 #W¥t -52 50 43
$ 000 O0O O T1 2 0 0 000 90

HISTOGFJAM GF BEAIM PATT HN FACTORS > O dB

B= O dB TO B 1 dB NUMBER OF ECHOES — 1
B= 1 dB TO B dB NUMBER OF ECHOES = 0]
B~ 2 dB TO B 3 dB NUMBER OF ECHOES = (0]
t'— 3 dB TO B 4 dB NUMBER OF ECHOES = 2
r*
TOTAL NUMBER OF RECORDED EchgES = -
NUMBER OF ECHOES USED FOR STATI1STICS -
AVERAGE BACKSCATTERING CROSS SECTION - 5322E-06 IN dB —62
BACKSCATTERING CROSS SECTION STD DEV -~ 1568E-06

AVERAGE TARGET STRENGTH |IN dB

TARGET STRENGTH STD DEV IN dB =

ECHOES WITH BEAM PATTERN FACTORS O dB-

NUMBER GF FISH USED =

FULL ANGLE OF CONE = 6. 00
ESTIMATED VOLUME IN CUBIC METERS 210E+04
DENSITY IN FISH PER CUBIC METER- 143E—02

EQUIVALENT STRATUM LENGTH <7./100) = . 9965

SUMMARY OF DATA FROM DEPTH 8.0 TO 10.. 0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 >70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -4S -46 -44 -42 -40 -38 -36 -34 -32 -30 -?S -2- --d

41 -m 4

8 00 0 wuO21!1 1 iy S0O0UOTU O0OUOTU OUOTU OO0 O0 0** "3 0

Hlo rOGRAM OF BEAM I-'ATTERN FACTOFJS > O dB

~ O dB TO B = | dB NUMBER OF ECHOES 0

B= 1 dB TO B = dB NUMBER OF ECHOES = 7

B 2 dB TO B = dB NUMBER OF ECHOES = |

B~ 3 dB TO B = 4 dB NUMBER OF ECHOES = 0

TOTAL NUMBER OF RECORDED ECHOES = S

NUMBER OF ECHOES USED FOR STATISTICS = 7

AVERAGE BACKSCATTERING CROSS SECTION = . 19B9E--05 IN dB
BACKSCATTERING CROSS SECTION STD DEV = -236SE-05

AVERAGE TARGET STRENGTH IN dB = -59.
TARGET STRENGTH STD DEV IN dB ~ 4,

# ECHOES WITH BEAM PATTERN FACTORS > O dB’

NUMBER OF FISH USED -

FULL ANGLE OF CONE -~ A .0OO
PCT €« ~—

74

09



AVERAGE TARGET STRENGTH IN dB -

TARGET STRENGTH STD DEV IN dB =

tt ECHOES WITH BEAM PATTERN FACTORS > 0 dB-— 16
NUMBER OF FISH USED = 19

FULL ANGLE DF CONE = .. 6.00
ESTIMATED VOLUME IN CUBIC METERS - .209E+04
DENSITY IN FISH PER CUBIC METER = .91 1E-02

EQUIVALENT STRATUM LENGTH C/./100)

.0989

SUMMARY OF DATA FROM DEPTH 2.0 TO 20.0

DEPTH INTERVALS

FROM 00 o-qU 5.60 7.40 9,20 11 w00 12.BO 14.60 1640 18.20
TO 30 UnOU 7..40 9.20 11.00 12,so 14.60 16.40 18.20 20.00
TS suh
NoT4 0 0 ) o n fj ¢ 0 @ g @
-72 ! 0 0 0 0 0 0 ( 0 @ { j
-70 ! 0 0 0 0 fj 0 0 0 0 0 (
-63 : 0 0 ) 0 ij G G ij 0 o Q
—66 J 0 4] 0 o 0 0 1 o o G 0
-64 : 0 0 0 y H i t] 0 (i 0 3
-62 ! 0 - 1 0 (; 0 0 0 0 (i
-60 ; o o o] 1 q] o 0 o 0 b
-58 | 0 o) o 0 o 0 0 13N r o 0
—:2 : 0 ;3» o 1 1 1 0 0 0 ”
_a [ 8 G 0 4 1 0 @ ij s
. 0 0 0 3 ft ij JJ 12
-50 i 0 Q 0 Q 4 q i
~4B 0 0 0 ( 5 1 B 0 9 { L9
-46 | 0 i) o o c : _
6 .o
Tae 90 w9 ; 5 % 3
-4z 0 o 0 0 fj 6 + . o
o a
-40 ! 0 fty R ft 11 30 ij 0 9
A_38 ( o 0 0 ] 12 27 15 o) 0 34
P-36 0 0 [t 0 13 13 o @ 30
-34 ! Q ] o] fj Q 3 12 4 g 19
—3 j 0 0 8] 0 > ( 0 gf 0
-30 : ( (» 0 n fl 1 0 0 (i 0 1
2B ! 0 0 0 0 il 0 0 (i 0 ij (
-26 : 0 o 0 0 Q o} o n @ @ 8
-24 : 0 0 0 0 o 0 0 0 0 1]
07 0 o 0 0 0 fi i 0 0 O
-20 : 0 0 0 G i) 0 o ] @ i] 0
~18 ! 0 - 0 0 S 0. fj i 4 i §
-16 1 o) i) 0 0 0 o { @ 0
SUM 0 ! 6 33 Q 167 4/ G (i 329
HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB
B- i dB TO B 1 dB NUMBER OF ECHOES =
B 1dB TO B = 2 dB NUMBER OF ECHOES = hi
B~ 2 dB TO B = 3 dB NUMBER OF ECHOES = 34
B= dB TO B = 4 dB NUMBER OF ECHOES = i S

TOTAL NUMBER DF RECORDED ECHOES - 390



BACKSCA | Tt.RIM G CR(JSS SECTIGN STD DE.V . 1193E-

AVERAGE: TARGET STRENGTH IN dB = -42.. 86
TARGET STRENGTH STD'DEV IN dB = 6 - civa
tt ECHOES WITH BEAM PATTERN FACTORS > 0 dB- 166
NUMBER GF FISH USED = 329
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS 144E+05
DENSITY IN FISH PER CUBIC METER 229E-01
EQUIVALENT STRATUM LENGTH (>1/100) -~ -6 iAH
1

Read:ing file d: \ssp\
Analyzing Run #
Df-iTA GFuDUP REP (JR F F-GR'TRAMSDUCEIR
TOTAL NUMBER OF PINGS = ‘5

DATA FOR FREQUENCY 420..

SUMMARY OF DATA FROM DEPTH 2.0 TO 4,0

TARGET STRENGTH DISTRIBUTION FOR STRATUM i
S -74 -72 -70 -68 -66 —64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -36 -36 -34 -32 -30 -28 -26 "24 -22 -20 -18 -16
0 0 0 1 0 0 0 0 0 0 0

HISTOGRAM QF BEAM PATTERN FACTORS > 0 dB

B~ 0 dB TO B = 1 dB NUMBER OF ECHOES -

i— 3 dB TO B — 2 dB NUMBER OF ECHOES “
2 dB TO B -~ 3 dB NUMBER OF ECHOES

B= 3 dB TO B mm 4 dB NUMBER OF ECHOES -

TOTAL. NUMBER QF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS I

AVERAGE BACKSCATTERING CROSS SECTION 4082E-06 IN dB = --63..89
BACKSCATTERING CROSS SECTION STD DEV — O00OE-"-00

AVE.RAGE TARGET STRENGTIH IN dB ~ .63.89
TARGET STRENGTH STD DEV IN dB ~ 00
# ECHOES WITH BEAM PATTERN FACTORS > o dB— 1

NUMBER OF FISH USED -~ i

FULL ANGLE OF COME = 6.0
ESTIMATED VOLUME IM CUBIC METERS 154E+04
DENSITY IN FISH PER CUBIC METER 9E-03

EQUIVALENT STRATUM LENGTH C//100) 1 -0000



B= 3: dB TO B — 4 dB NUMBER OF ECHOES = 10

TARCET STRENBTH DISTRIBUTION FOR STRATUM 2
S 74 =12 -10 63 66 64 62 60 -58 56 -54 52 -50 43 46 -44 4
# 0 0 0 0 0 I 4 6 2 17 26 B 12 10 2

240 -8B -6 -A X -0 -28 =
0 0 0O 0O OO0y ©0O00O0 0 O

HISTOGRAM OF BEAM PATTERN FACTORS '> 0 dB

&— w dB TO B - 1 dB NUMBER OF ECHOES = 23

3”7 1 dB TO B - 2 dB NUMBER OF ECHOES -~ 19

B- > dB TO B = 3 dB NUMBER OF ECHOES = 15

B- 3 d» TO B = 4 dB NUMBER OF ECHOES - 21

TOTAL MHIMBER OF RECORDED ECHOES = 174

NUMBER OF ECHOES USED FOR STATISTICS = 108

AVERAGE BACKSCATTERING CROSS SECTION = 6565E-05 IN dB Nt
BACKSCATTERING CROSS SECTION STD DEV = 7752E—-05

AVERAGE TARGET STRENGTH IN dB

TARGET STRENGTH STD DEV IN dB = 147
# ECHOES WITH BEAN PATTERN FACTORS > 0 dB"= 78

NUMBER OF FISH USED = DS

FULL ANGLE OF CONE = 6. 00

ESTIMATED VOLUME IN CUBIC METERS &2E+(j4

DENSITV IN FISH PER CUBIC METER 23 4E-01

EQUIVALENT STRATUM LENGTH T/./I00} 9998

SUMMARY OF DATA FROM DEPTH 6.0 TO 8,0

TAIRSET STRENBTH DISTRIBUTION FOR STRATUM

tfs' —74—72—70—68—%—64—62-6)—58—%*54_52-w—43—46_44_42_40_38_35

fm 0 0000 3 £83 B0 7 4 3 0 0

HTSTOGRAM IJF LIEAM PATTERN FACTORS > O dB

3z O dB TO B = 1 dB NUMBER OF ECHOES = 20

B= | dB TO B ~ 2 dB NUMBER OF ECHOES = -

B— 2 dB TO B — 3 dB NUMBER OF ECHOES = 37

B= 3 dB TO B = 4 dB NUMBER OF ECHOES = 45

TOTAL NUMBER OF RECORDED ECHOES = 381

NUMBER OF ECHOES USED FOR STATISTICS = 175

AVERAGE BACKSCATTERING CROSS SECTION = 1497E—04 IN dB = 48. 25
BACKSCATTERING CROSS SECTION STD DEV = 1769E-04

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB- 13f



ESTIMATED VOLUME IN CUBIC METERS - -947E+04

DENSITY IN FISH PER CUB3C METER = mli8jb.-01
ECJIVALENT STRATUM LENGTH r/./t00) = 9Q T
SUMMARY Oh DATA FROM DEPTH 8.0 TO 10 -0

T*R6ET STRENGTH DISTRIBUTION FCR STRATWIM  *
TS -74 =72 -70 68 66 64 62 ) B -56 54 52 50 48 46
0O 0 0 0 0O OO 2 6 2 4 31t 5 13

HI STOGRAM OF BEAM PATTERN FACTORS > 0

B— 0 dB TD B = 1 dB NUMBER
B= i dB TO B — 2 dB NUMBER
& — dB TD B = 3 dB NUMBER
B- dB TO B = 4 dB NUMBER

JOTAL NUMBER QF 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

DENSITY IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH (';</100)

SUMMARY OF DATA FROM DEPTH 10.0 TO

TAREET STRENGIH DISTRIBUTION FCOR STRATUH 5

.42 40 -B -6 -A R -0 -8

12

dB

OF
OF
OF

OF

4 3 2 2

ECHOES
ECHOES
ECHOES
ECHOES

0 dB=

6 .

94
00

16 1l ‘'Ol

585E

15 -o

-02

Arr.-
L v

Z

15 Jﬂ—ﬁ-J)%B—&i6442-&)%8—&51&42-5)48—434&4@-434%—&
5 2 10

*» 0 0O0OOOOOT OO OO OS5 6 5 9 6

HISTOGRAM OF BEAM PATTERN FACTORS > O

B= O dB TO B = 1 dB NUMBER
£- 1 dB TD B = 2 dB NUMBER
B— 2 dB TO B 3 dB NUMBER
B= 3 ¢clB TO B = 4 dB NUMBER

TOTAL NUMBER OF RECORDED ECHOES =

m-MBER OF ECHOES USED FOR STATISTICS

dB

OF
OF
OF
OF

ECHOES
ECHOES
ECHOES
ECHOES

0

0 0 O

1

9

LB

2

216

94

30 1 7E--04

457" 2E~04-

6

IN dB

45..

-48.

4 -32 3 23 -6 -24 -2 -0 -13 16

0O 0 0 O

1

Hm\ll:

0O 0 O

0 o

20

1.0



BACKSCATTERING CROSS SECTION STD DEV - 1862E-04

- A’
AVERAGE TARGET STRENGTH IN dB ‘a8 . 70%

TARGET STRENGTH STD DEV IN dB = 3.627r17

tt ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OP FISH USED =

FULL ANGLE OP CONE = 6 .00
ESTIMATED VOLUME IN CUBIC METERS = . 149E+05
DENSITY IN PISH PER CUBIC METER - .249E--02

EQUIVALENT STRATUM LENGTH (7./1CO)

SUMMARY OF DATA PROM DEPTH 15.0 TO
NO TARGETS FOUND

SIWIARY OF DATA PROM DEPTH 2.0 TO

DEPTH INTERVALS

FR?g 2.00 3.80 740 9 20 11.00 12,80 14*60 16.40 18..20
TS 3.80 5.60 7,40 Q20 11,90 12.S50 14.60 1640 18-20 20 .00
sur
-4 Q ¢ g u G u u (i
- 70 0 0 G o g b G
.68 Q N o J
o 0 G 5 3 u
-64 1§ .
@ 0 u )
- t
62 0 0 1 0 G 7~
o p o] fj
— . A (o]
gg Q £ A _‘_1 ( 8] 0 1:1
_ 0 13 14 ij g G 9 t 0. a
0 10 9 0 0 ] S 53
(i 6 11 ij 0 54
-50 o 0 57
_48 o t] M
-46 t) 11 @ 0 48
-44 @ 8 0 o wl
-42 @i 0 6 0 tj 10
-40 o 0 . 0 o 7
-38 @ 0 1) 0 3 G
“36 0 0 fi (i i 0
-34 Q 0 ¢ tj 0 Q 0 tj
o) 0 @ 0 ( Q 0
-30 ] @ @ I] o 0
_28 0 0 0 0 Q Q
-26 @ (i @ (i 0 fj 0 o)
-24 o) 0 fj M 0 o Q o
— % lj g o] o t] o o o
~20 0 0 J 0 G 0 ij 0
-18 o 0 0 @ ( 3 o o
-16 o 0 o) o 0 g o i]
SUM t] 54 )3 91 tj n 41

HISTOGRAM OF BEAM PATTERN FACTORS O dB



B= 2 dB TO B 3 dB NUMBER OF ECHOES = 76
B~ 3 dB TO h 4 dB NUMBER OF ECHOES - 103

TOTAL NUMBER GF RECORDED ECHOES = 058

1
3=

NUMBER OF ECHOES USED FGR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION = 1657E-04 IM ciB - -47.81.
BACKSCATTERING CROSS SECTION STD DEV = 26SIE-04

AVERAGE TARGET STRENGTH IN dB = -50.69
TARGET STRENGTH STD DEV IN dB = 5.05
# ECHOES WITH BEAM PATTERN FACTORS 0 dB=

NUMBER OF FISH USED = 415

FULL ANGLE OF CONE = 6,00

ESTIMATED VOLUME IN CUBIC METERS 327E+05

DENSITY IN FISH PER CUBIC METER 127E-01

EQUIVALENT STRATUM LENGTH C/./100) ,5268

Peading fiiE* d:\esp\d%11-Md T

f-Vnalyz ing Run tt /2 s
5ATA GROUP REPORT FOR—TRANSDUCER
TOTAL NUMBER OF PINGS = Sy -

DATA FGR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 TO 4.0

TARCGET STRENGIH DISTRIBUTION KR STRATUM !
S 74 -72 <710 68 66 -4 62 -60 58 -56 54 -52 -850 43 46 44 42 40 -B 4b -4 X -0 -23 -6 -4 -2 -20 -18 -16
8§ 0 0 O O 10 O O O O O OO O OO O OOO0OO0OO0OO0OWUO0OWO0OTUO0OO0OO0O 0O O

HISTOGRAM OF BEAM PATTERN FACTORS > 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

TOTAL NUMBER OF RECORDED ECHOES = 79

NUMBER OF ECHOES USED FOR STATISTICS = 1

AVERASE BACKSCATTERIMG CROSS SECTION = .3042E-06 IN dB - —65 ,,17
BACKSCATTERING CROSS SECTION STD DEV = . OOOOE+0O0

AVERAGE TARGET STRENGTH .IN dB = -65. 17
TARGET STRENGTH STD DEV IN dB = -00
tt ECHOES WITH BEAM PATTERN FACTORS > O dB~— @)

NUMBER OF FISH USED = 1

FULL ANGLE OF CONE - 6 -00



EQUIVALENT STRA"JM LENGTH

SUMMARY OF DATA

TARGET STRENGIH DISTRIBUTE FCR STRATUS 2
TS —74 -T2 =70 48 64 + 42 40 58 54 —a 52 50 —48 -4 -4 42 40 -38 -3 -3 -R D B 24 24 -2 -0 -IS -4
0 0

| 0 0 O

HISTOGRAM OF BE.

B- O dB
B~ 1 dB
B~ 2 dB
B* 3 dB

TO
TO
TO
TO

wtHwDT

rROM DEPTH

i W

b

3

PATTERN!

A WOWDN PR

3 1

dB
daB
dB
daB

(Xrioo) -

a.o Tu

I i5 2 1n 2

FACTORS > O

NUMBER
NUMBER
NUMBER
NUMBER

OTAL NUMBER OF RECORDED ECHOES -

UMBER OF ECHOEr

USED FOR STATISTICS

AVERAGE BACKSCA"TERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

IN dB -

IN dB =

ft ECHOES WITH FSAM PATTERN FACTORS >

NUMBER OF FISH
FULL ANGLE DF CJNE

ESTIMATED VOLUKE

DENSITY IN

SUMMARY OF DATA FROM DEPTH

TARGET STRENGIH DISTRIBUTION FCR STRATUS 3

JSED

IN CUBIC METERS
FI.Sb PER CUBIC METER
EQUIVALENT STRATUM LENGTH

<7_/100>

6.0 TO

6-0

2

dB

OF
OF
GF
OF

1.0000

0 o 0o 0O 0O OO O OO OO0 O0 O

ECHOES
ECHOES
ECHOES
ECHOES

dB—~

?6

6.00

3.

.463E+04
.207E-01
1.0000

= 23
= 10
= 17
~ 19
s
@6
. 6vo tr.ulF IN dB = -51 .59
[
ee53. 43
3.95

6

S 74 -72 710 48 44 44 42 40 5B 56 54 52 -50 48 4 44 42 40 -B -#
7 13 24 2 27T 24 3i

t 0 0 O
HISTOGRAM
B= 0 dB
B= 1 dB
B= dB
B~ dB

0

2 5

OF BEAM PATTERN FACTORS > O

TD
TO
TO
TO

W™

!
2
3
4

dB
dB
dB
dB

NUMBER
NUMBER
NUMBER
NUMBER

TOTAL NUMBER OF RECORDED ECHOES —

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

\

-4 -0 -8 -24 24 -2 -0 -IS 14

8 5 2 0 0 0 OO O O OO O O O
dB
OF ECHOES = 21
OF ECHOES = 28
OF ECHOES = 37
OF ECHOES = 51

1804

175

1502E-04 IN dB = -48.



AVERAGE TARGET STRENGTH IN dB
TARGET STRENGTH STD DEV IN dB
# ECHOES WITH BEAM PATTERN FAC r'1R

NUMBER OF FISH USED =

FULL ANGLE OF CONE =

ESTIMATED VOLUME IM CUBIC METEF-S

DENSITY IN FISH PER CUBIC METE:--

ECUIVALENT STRATUM LENGTH (7./i ;>

>UMMARY OF DATA FROM DEPTH 8-0 TO

TARGET STRENGTH DISTRIBUTION FCR STRATUH 4

£ dH— 1.37

175

6. 00

949E+04

184E-01
1.0000

10.0

S 74 =72 -70 68 +h 64 & 60 50 56 54 52 -50 48 46 44 42 40 -38 -36 -4 - -0 -8 -6 -4 -2 -20 -IS -16

f O O O O O O O 3 615 20 13 1 5 4 2 0 0 O
HISTOGRAM OF BEAM PATTERN -FACTORS O dB
B O dB TO B 1 dB NUMBER OF ECHOES = 13
B~ 1 dB TO B 2 gB NUMBER OF ECHOES -~ 1Q
= 2 dB TO B 3 dB NUMBER OF ECHOES - 15
B= 3 dB TO B 4 dB NUMBER OF ECHOES = 23
TOTAL NUMBER OF RECORDED ECHOES = 1308
NUMBER OF ECHOES USED FOR STATISTICS -m=m 93
AVERAGE BACKSCATTERING CROSS SECTION -~ .3161E-04
BACKSCATTERING CROSS SECTION SiV) DEV = .4727E-04
AVERAGE TARGET STRENGTH IN dB -
'"ARGET STRENGTH STD DEV IN'ciB -

ECHOES WITH BEAM PATTERN FACii)RS > O dB= 69

NUMBER OF FISH USED =

FULL ANGLE OF CONE -~

ESTIMATED VOLUME IN CUBIC METEL:;
DENSITY IN FISH PER CUBIC METEh
EQUIVALENT STRATUM LENGTH

SUMMARY OF DATA FROM DEPTH 10--

TARCET STRENGIH DISTRIBUTION FCR STRATUM 5

S -74 -72 -0 68 66 -4 62 60 58 56 -54 -52 -850 48
2 4 4 9

g 0 0O O O O O O 0 1 6

7
S )

. Ife>IE-t-Ovj
.577E-02

-46

6

1.0000

IN dB = -4b.00

43. 03

44 42 40 -33 -6 -A - -D -28 -6 24 -2 -20 -18 -16
3

2! 0 0 0O O 0 O

HISTOGRAM OF BEAM PATTERN FACTINS > O dB

0O O

0 0 0 O



B= 3 dB TO B = 4 dB NUMBER OF ECHOES
TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION -

EtACK'SCA PTERINO 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 = 38
FULL ANGLE CF COME = 6.00
ESTIMATED VOLUME IN CUBIC METERS = . 14SE+05
DENSITY IN FISH PER CUBIC METER = .257E-02
EQUIVALENT STRATUM LENGTH ('/./100) = .3333

SUMMARY OF DATA FROM DEPTH 15.0 TO 20.0
NO TARGETS FOUND

SUMMARY OF DATA FROM DEPTH 2.0 TO 20.0

480

33

.1B52E-04

10

, 1836E—04

25

DEPTH INTERVALS

FROM 0o 3.80 5. 60 40 2U i1 j
TO so 5-60 7.40 fl 1 00 12

TS
7a ; ) o f 0 0 0
/7 I» 0 \ & o o 0
70 o 0 0 0 o o
6 8 0 0 0 0 0 o
66 ] 0 1 o 0 0
6 4 1 Q 0 1 o 0 o
6 2 Q *r 0 o o
6 0 Q o o o
58 0 / 9 T cr o
56 o 16 16 T 4 0
5 4 A ] 34 d 7 o
L § 0 s 29 4 & 0
s o a 3 % J3 0
48 o 4 =TcC 16 21 0
46 a o 24 17 11 0
44 o 7 I a o
4 2 o 0 - - 1
40 0 0 -7 0
38 ! 0 0 0 o o
36 o f) 1 0 o} 0
34 Q 0 0 0 0
T ” o 0 o 0 0 0
30 0 Q 0 0 () o
28 0 o o (j o o
26 o 0 o 0
24 0 q 0 0} 0 o

12.
14.

ciu 14 .60
6U 16. 40

IN dB

-47

-49
4

40 18.. 20

20 20 0O

ij o

0 €]

0 o

0] 0

0 o

o 0

0 0

0 0

0 0

0 0

0 0

o 0

0 0

0 0

0 0

0 0

Ci C)

0 O

o a

0 0

0 0

0 o}

® °

0 a

0

0

0



B— 0 dB TO B 1 dB NUMBER OF
B— 1 dB TO B = 2 dB NUMBER OF
= dB TO B = 3 dB NUMBER OF
B~ 3 dB ro b — 4 dB NUMBER GF
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 ~

:HOES WITH BEAM PATTERN FACTORS > 0 dB=
NUMBER DF FISH USED = 403
FULL ANGLE OF CONE = 6-00
ES'TIMATED VOLUME IN CUBIC METERS - .326E+0O5
DENSITY IN FISH FER CUBIC METER = .124E-01
EQUIVALENT STRATUM LENGTH (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 Haml1r2 Ham1r3
2-4. 93 27 59
4%6, n 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 (Inds/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



TS

sum

lIT<s an(j length frequency distributions of targets and fish recorded 8.8.1991
R.Thames, Ham Island area

mm

46.06
51.86
58.39
65.75
74.03
83.35
93.85
105.7

119

134
150.8
169.8
191.2
215.3
242 .4

273
307.4
346.1

48
53
63
73
83
93
103
113
123
133
143
153
163
173
183
193
203
213
330

Targets

N o R, DNOO

150

Fish 1

-I ]
Note: Sblihidng targets 10-15 m away of seining 2

compared with catch composition of seining 3

I

146

Page 1



River THa-his bon lorwfj

hiIkMT ~» Hil

HoH KKK kK TS Ver?ior. 2.00
Dual Beam Data F~duk li on Progr &i

For ESP 281 VI.Ojj & V2.0x data

*####*$ tf******* 5['*******************:**********> ~lv*

#c) Copyright BioSonics, Inc . 1 April, 1991
?c:r Bi.oSonics Scianti -fie Hyclroacousti c Appiicats ons
Seri al Number 5205-V2. 00-9:1.-000

Reading rile D:\ESP\
Analyzing Run #
FILE NUMBER 1 ~ Di \ESr \Hafiil ,,d t

DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUMBER OF PINGS = 100151

DATA FOR FREQUENCY 420.,

SUMMARY GF DATA FROM DEPTH 2-0 TO 4*0

TAREET STRENGTH DISTRIBUTION FDR STRATUS !
S -74 72 -710 68 66 -64 *62 -0 -58 56 54 52 50 48 46 44 42 40 -B -H6 -4 R -0
* 00 0 0 0 0 3 722221 2?2 40000 00 000 0 O

"pISTGGRAM OF BEAM PATTERN FACTORS > 0 dB

B~ 0 dB TO B 1 dB NUMBER OF ECHOES = X4
B- 1 dB TO B - 2 dB NUMBER OF ECHOES = 8]

B~ 2 dB TO B - 3 dB NUMBER OF ECHOES ™ ij

13 3 dB TO B 4 dB NUMBER OF ECHOES - *

TOTAL NUMBER OF RECORDED ECHQELY — 215

NUMBER OF ECHOES USED FOR STATISTICS = 93

AVERAGE BACKSCATTERING CROSS SECTION = -4412E-05 IN ciB
BACKSCATTERING CROSS SECTION STD DEV * .337SE-05

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB -

* ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 28
NUMBER OF FISH USED = 93
FULL ANGLE GF CONE - 6,00
ESTIMATED VOLUME IN CUBIC METERS ~ , 181.E+04
DENS!IY IN FISH PER CUBIC METER = .513E-01

mgou-T-vfluaraTRftTUM

—2)m.. U.|

-54.. 74



SUMMARY OF DATA FROM DEPTH "0

TARGET STRENGIH DISTRIBUTION FCR STRATUM 2

TS 74 <12 <70 BB - 64 -62 60 5? 55 54 52 50 4S 46 44 42 40 -3 -3
S 000O0OUOU O 43 2 )00 1 000 0O0OOUOU O OO OGO OUOTO0O

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B~ O dB TO E —~ 1 dB NUMBER OF ECHOES
B= 1 dB TD B ~— 2 dB NUMBER OF ECHOES
B— 2 dB TO B —~ 3 dI? NUMBER OF- ECHOES
B— 3 dB TO B 4 dB 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 dB=
NUMBER GF FISH USED -~ 11
FULL ANGLE OF CONE -~ 6 .00
ESTIMATED VOLUME IN CUBIC METERS = *m_44F'+04
DENSITY IN FISH PER CUBIC METER .202E-02
EQUIVALENT STRATUM LENGTH (7./1Q0) ~ .9998

UMMARY OF DATA FROM DEFTH 6.0 TO S.O

TARGET STRENGIH DISTRIBUTION FCR STRATUM 3

173

1
oOoNNDN

11

.30S4E-05

.42 79E-05

IN dB

3 2 -D B -5 24 -2 -2 -18 -16
0 0

*5S. i1

o—m57.0:1

3.62

S 74 -7 =710 68 66 4 62 600 58 56 -4 52 50 42-46 44 42 40 -B -H -A -0 -8B -6 -24 -2 -20 -IB L
0O 0 0 0 0 O

8 0 0 0O O OOOOT1 4 1" 1 O OOTOTUOTGOSFO

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B” O dB TC B —~ 1 dB NUMBER OF ECHOES
B~ 1 dB TC 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

TOTAL NUMBER OF RECORDED ECHOES -

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BAC;KSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH IN dB ~

0 0 0 O

O O0OO0¢r

69

.2S*DE—~05

.1 0O9CE=D5

0

IN

ciB

-55.39

-55.60



# ECHOES WITH BEAM PATTERN FACTORS > O dB—~ 1

NUMBER GF PISF USED = 7
FULL ANGLE OF COME -~ 6,00
E3TIHATED VOLUME IM CUBIC METERS - .111E+05
DENSITY IN FISH PEP CUBIC METER -628h.-yi
EQUIVALENT STRATUM LENGTH (7./1.00) = ,9996
SUMMARY GF DATA FROM DEPTH 8.0 TI 10.0

TARGET STRENBTH DISTRIBUTION FCR STRATUM 4

S 74 =72 -0 68 6 64 62 60 5B 565 54 52 -50 46 46 44 42 40 -35 -6 -4 - -D -0 -6 -4 -2 -0 -18 -16
5 00 0O O OOO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OOT11O0 0 0 0 0 0oO0 0O 0 COO

ISTOGRAM OF BEAM PATTERN FACTORS O dB

B~ OdB TO B mm 1 dB NUMBER DF ECHOES =

B~ 1dB TO B - 2 dB NUMBER GF ECHOES =

B". 2 dB TO B - 3 dB NUMBER OF ECHOES =

B" 3dB TO B = 4 dB NUMBER OF ECHOES =

TOTAL NUMBER OF RECORDED ECHOES = 34

NUMBER OF ECHOES USED FOR STATISTICS = 1

AVERAGE BACKSCATTERING CROSS SECTION = 1004E-03 IN dB
BACKSCATTERING CROSS SECTION STD DEV = OOOOE"-00

AVERAGE TARGET STRENGTH IN dB

TARGET STRENGTH STD DEV IN dB

it ECHOES WITH BEAM PATTERN FACTORS > O dB=

'(UMBER OF FISH USED = 1
FULL ANGLE OF CONE - 6.00
ESTIMATED VOLIJME IN CUBIC METERS ~ . 189E +05
DENSITY IN FISH PER CUBIC METER = .529E-04
EQUIVALENT STRATUM LENGTH (7./100> ~ ..999!
SUMMARY OF DATA FROM DEPTH .0 TO i0 .0

DEPTH INTERVALS

FROM 2.00 2-80 3.60 4-40 ©@-20-6.00 6.80 7.60 a- 40

TO 2.0 3.60 4-40 .20 6j»00 6.ao0 7.60 0-40 9.20
TS
—o'74 0 0 0 0 @G o 0 0 0
-72 ) o) M (] 0 Q o} 0
-70 o @ 0 ij 0 0 0 0 0
-68 o 0 0 o) o} 0 0 0 0
—66 0 (i 0 ) 0 ) 0 ) 0
-64 0 0 0 0 o) 0 o o) 0

Qo oooo

-.39.. 98

-39.93

o]e]

9,20
10.00



IR

4 8 9 " © 1 1
-54 1 14 7 o 1 1 (G 0
a 0 8 7 o 0 I 0 0
-50 0 4 5 0 o o 0 o
-48 0 3 1 1 0 it o r
-46 0 0 0 0 0 0 o i
-44 0 0 0 0 0 0 ( o
-42 0 0 o = o o) 0 {i
-40 0 0 0 (o] 0 o o 1
"3S 0 0 o) 0 0 0 0 @
—56 0 0 0 0 o 0 0 g
-34 0 0 0 0 0 0 o o
_ 0 0 0 0 rj o] rj ij
-30 0 0 0 0 o) o) o rj
-—28 0 0 ( 0 o 0 o (
0 0 0 0 o 0 [} 0
-24 0 0 0 0 o 0 0 0
'] 0 0 0 o o ij rj
-20 0 0 0 0 0 0 0 0
-18 o o 0 o o {i 0 i
~16 0 0 0 0, 0 o 0 (]
SUM 14 47 34 7 2 4 I
3
HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB
B 0 dB TO B ~—~ 1 dB NUMBER OF ECHOES F 17
B— 1 dB TO B - 2 dB NUMBER OF ECHOES - 10
B= 2 dB TO B — 3 dB NUMBER OF ECHOES St
B= 3 dB TO B - 4 dB NUMBER OF ECHOES
TOTAL MIJMBER OF RECORDED ECHOES = 530
NUMBER OF ECHOES USED FOR STATISTICS 112
AVERAGE BACKSCATTERI.NG CROSS SECTION .5044E —05 IN
BACKSCATTERTNG CROSS SECTION STD DEV = .9702E-0!
AVERAGE TARGET STRENGTH IN dB =
A"pARGET STRENGTH STD DEV IN dB -
# ECHOES WITH BEAM PATTERN FACTORS > 0 dB=
NUMBER OF FISH USED = 11.2
FULL ANGLE OF COME ~ 6 . 00
ESTIMATED VOLUME IN CUBIC METERS - .28BE-"05
DENSITY IN FISH PER CUBIC METER =  3B9E-02
EQUIVALENT STRATUM LENGTH (V./1CO) .9997

ROading Hile D:\ESPF\]

An{lyminQ Run b
DATA GROUP -REPORT FO'fi— TRANSDU CEft
TOTAL NUMBER OF PINGS =

DATA FOR FREQUENCY 420«

SUMMARY GF DA"A FROM DEPTH 2.0 TO 4.0

O T OO0 0000000000 O0OQODO0ODO O o

o

dB

OO0 000000000 pa o0 acoa =

1
-52., 97
-4 BE



0 C 7 13 10 0 0 0 O 0O O0O0O

HISTOGRAM OF BEAM PATTERN FACTORS = O dS

B= 0 dB TO B = 1 dB NUMBER GF ECHOES =
B= 1dB TO B - 2 dB NUMBER OF ECHOES ~
B—= 2 dB TO G - 3 dB HUMBER OF ECHOES =
B~ 3 dB to E = 4 dB M iril-'ER OF ECHOES

TOTAL NUMBER OF RECORDED ECHOED ~

NUMBER OF ECHOES USED FOR STATISTICS = 27
AVERAGE BALKSCA!TERINC CROSS SECTION ~ 15 38E~-05 IN dB —  Lo. .
BACKSCATTERING CROSS SECTION STD DEV ~ _CVySE-

AVERAGE TARGET STRENGTH IN dB -

TARGET STRENGTH STD DEV IN dB = i 93
ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 27

FULL ANGLE OF COME ~ 6..0

ESTIMATED VOLJIME |H CLIEiC rlE'EKS - .i22E+04

DENSITY IN FISH PER CUBIC HE"ER A 222E-01

EQUIVALENT STRATUM :.ENiji;H (X/100) = | . 0000

SUMMARY OF DATA FROM DEPTH 4.0 TO 6,0

TARET STRENGTH DISTRIBUTION FCR STRATUM 2

TS 74 -72 -70 68 66 64 62 -60 53 6 54 52 -F) 48 46 44 42 40 -3B -6 -3 -3 D 2B -26 24 -2 20 -18 -16

I 0 0 0 0 0O 0 - 221200213231 200 00 0OO0O OO0 0 0

HISTOGRAM DF BEAM PATTERN FACTORS > 0 dB

B— O dB TO B 1 dB NUMBER OF ECHOES ~

B= | dB TO B = dB NUMBER OF ECHOES = 0

B= dB TO B = T dB NUMBER OF ECHOES = o

B- TEdB TO B *= 4 dB NUMBER OF ECHOES - D)

TOTAL NUMBER OF RECORDED ECHOES = 55

NUMBER OF ECHOES USED FOR STATISTICS = 19

AVERAGE BACKSCATTERING CROSS SECTION = .3S0O9E-04 IN dB = -44-10

BACKSCATTERING CROSS SECTION STD DEV = _ . .4293E-04

AVERAGE TARGET STRENGTH IN dB = —48.27

TARGET STRENGTH STD DEV IN dB A 7 .42

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB~ 3

NUMBER OF FISH USED = 19¢

FULL ANGLE OF CONE ~ 6 —00
ESTIMATED un> [IMF TM P!i>Tr MFTPI?



SUMMARY OF DATA FROM DEPTH 10

TARCET STRENGIH DISTRIBUTION FCR STRATUM 3

S -74 -72 -70 -£S -66 -64 -62 -£Q -58 -56 -54 -52 -50 -4S -42 -40 -3b -3¢ -3* -31 -:> -28 -26 -24 -22 -20 -1: -If
" o o o0 o o o oo oo 1 »0O0TCOOWOWOO 9 ¢ 0 0 0 O0 0 & O
HISTOGRAM OF BEAM PATTERN FACTORS dB

= 0 dB TD B = 1 dB NUMBER OF ECHOES =

B'— . dB TO B - 2 dB NUMBI?, - Or ECHOES ~#

= 2 dB TD B = 3 dB NUMBER OF ECHOES -

B” 3 dB TO B 4 dB NUMBER OF ECHOES =

TOTAL NUMBER OF RECORDED ECHOES =

JUMBER OF ECHOES USED FOR STATISTICS
AVERAGE BACKSCATTERING CROSS SECTION -~ . —/37r.—0Ol
BACKSCATTERING CROSS SECTION STD DEV - .12511- o;

AVERAGE TARGET STRENGTH |IN dB

TARGET STRENGTH STD DEV IN dB = 1.16
# ECHOES WITH BEAM PATTERN FACTORS 0 dB” o
NUMBER OF FISH USED == 2
FULL ANGLE DF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .746E+04
DENSITY IN FISH PER CUBIC METER = .268E-03
EQUIVALENT STRATUM LENGTH (#~/i00) = .999°'
SUMMARY OF DATA FROM DEPTH 3.0 TO
TARCET STRANGIH DISTRIBUTION FCR STRATUIM 4
S -74 -712 -710 68 66 64 62 60 58 56 4 -52 50 48 -4i 44 42 40 -33 -36 -34 - -D -8 -6 -4 -2 -2 -13 -16
0 0 0 O 0O 0 0 . 0 0 0 u 0 0 0 0O 0 00O
HISTOGRAM GF BEAM PATTERN FACTORS ; O dB
B~ O dB TOB = 1 dB NUMBER OF ECHOES =
B*“ 1 dB TOB —~ 2 dB NUMBER OF ECHOES =
B~ 2 dB TOB * 3 dB NUMBER OF*ECHOES ~—
B—= 3 dB TOB = 4 dB NUMBER OF ECHOES = f)
TOTAL NUMBER OF RECORDED ECHOES = 29
NUMBER OF ECHOES USED FOR STATISTICS mm
AVERAGE BACKSCATTERING CROSS SECTION ~ . 145 1E-04 IN dB - -48. 3G

BACKSCATTERING CROSS SECTION STD DEV = .8129E-05



TARGET STRENGTH STD DEV IN dB =

# ECHOES WITH BEAM PATTERN FACTORS V 0 clIB=

NUMBER OF FISH USED =
ANGLE OF COME =
ESTIMATED VOLUME
FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH C/./100) =

FULL.

DENSITY

IN

IM CUBIC METERS

SUMMARY OF DATA FROM DEPTH

TS

-74
-72
-70
~-6B
-66
-64
—6
-60
“JO
-56
-54

SUM

FROM

—- m mm m e = g,

HISTOGRAM

B—

B=
B=

W N oo

dB
dB
dB
dB

& .. ©O 0o o

OOOI-I—\H/

OO“’QZDO

Ci

/
o

@ 0
0 e
0 o]
A o]
0 0
0 0
0 A
/ 0
10 0
0

0 o
o] 0
0 @
0 o]
(0] A
0 0
0 0
(o] o
A A
fi 0
0 0
a (o]
(0] o
o 0
0 0
0 fj
=2 o
o o
(o] o
0 (
> o]

Uh BEAM PATTERN FACTORS > 0

TO
TO
TO
TO

0w ®™w

TOTAL NUMBER OF

RE[CORDED HECHOES

3
6.00
= -127E+05
= .237E-03
.993-
TO 10.0
DEPTH INTERVALS
40 5.20 6.00 6.SC 7.60 8.40 9-20
20 6,00 6,80 7.bc S.40 9.20 10400
( ( g * @ ¢ f} 9
{ 0 ( 0 @ g (
0 0 ( A i] 0 i]
0 0 g o o @ 0
0 (] A A 0 0 g
0 0 0 0 (] o] ij
=) G ij 0 o g g
1 1 0 0 (] 0 d
1 1 o] A o A A
1 1] 0 0 o ij A
A p ij A 1 A i
0 0 1 (i o g '
0 tj g . ( 0 (i
i i Q 0 o ( =
0 i g fj g
J 2 ( ( g g o
0 3 0 A o ij f)
6] F g 0 € ij 0
0 A { A g o
ij 0 0 0 (o} 0 o
( 0 (i f: o o f1l
0 ( 0 tj g ij o
o fj g o 0 0 o
fj (i @ 0 0 g 0
A 0 ij 0 g 0 0
0 0 0 0 0 Q 0
a 0 < o = ij A
o o o ((] o L] L]
( a o o g A A
G o o a g o G
d- 14 . G 1 a 3
crfi
NUMBER OF ECHOES = 6
NUMBER OF ECHOES =
NUMBER OF ECHOES = 0
NUMBER OF ECHOES — 0

NUMBER OF ECHOES USED FOR STATISTICS

=3t

f
(i
<)
0
fj

20080 -2°

51



'"SCATTERING CROSS SECTION STD DEV * .3 137E-04

-'AGE TARGET STRENGTH IN dB = -53.99
SET STRENGTH STD DEV IN dB = 6 .90
—HGES WITH BEAM PATTERN FACTORS > 0 dB" 6
V-ER OF FISH USED = 51
m ANGLE OF CONE = 6.00
[MATED VOLUME IN CUBIC METERS - .193E+05
*SITY IN FISH PER CUBIC METER = -265E-02
*[VALENT STRATUM 1ENGTH (X/100) = -9995
>ding fjle D: \ESF'\FLulil.dat
miciy2.i ny Pun /3
A GROUP REPORT FDhT'TRANSDUCER
.T'AL NUMBER OF PINGS = 6626
‘A FOR FREQUENCY 420.
=.'mMARY OF DATA FROM DEPTH <tmQ TO 4.0

1'iET STRENGTH DISTRIBUTION R STRATUM 1
o -74 -72 -70 -68 -66 *6; -62 -60 -5B -56 -54 -52 -50 -48 -46 -44 -42 -40 -33 -36 -34 -32 -30 -2S -26 -24 -22 -20 -IS -16
* 0 0 0 00O 0511 6 10 A 5 4 3 i1 0 0 o0 O 0O o o0 o0 O o0 0 O 0o 0 O

11STOGRAM OF BEAM PATTERN FACTORS > 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 = (0]
*«|'AL NUMBER OF RECORDED ECHOES = 110
'IBER OF ECHOES USED FOR STATISTICS = 59
'LRAGE BACKSCATTERING CROSS SECTION — -3719E-05 IN dB = *“54-30
"ASCATTERING CROSS SECTION STD DEV -~ 4464E-- 05
' ERAGE TARGET STRENGTH IN dB = -56.31
*"GET STRENGTH STD DEV IN dB - 3.33
ECHOES WITH BEAM PATTERN FACTORS > O dB= 6
1BER OF FISH USED = _ 59
L ANGLE OF CONE = ‘* 6-00
T'IMATED VOL.L)ME IN CUB!C METER3 =.12 OE+0O4
NSITY IN FISH PER CUBIC METER = .492E-01
milV AL.ENT STRATUM LENGTH (/~/100) = 1.0000

"mIMARY OF DATA FROM DFFO>j_4-.0TLi6"



rARGET STRENBTH DISTRIBUTION FOR STRATUM 2
-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

= 74 -72 -70
5 0 0 0

-lIISTOGRAM

dB
dB
dB
dB

1}
W NERL QO

0 0

OF .BEAM PATTERN

TO
TO
TD
TO

0

U Wo w

TOTAL NUMBER OF

MUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH

RGET STRENGTH STD DEV

# ECHOES WITH BEAM PATTERN FACTORS

NUMBER OF FISH USED =
FULL ANGLE OF CONE =

ESTIMATED VOLUME
DENSITY IN FISH PER CUBIC METER

EOQU IV AL EINT STRATUM LENGTH (7./100) -

SUMMARY OF DATA FROM DEPTH

ET STRENGTH DISTRIBUTION FOR STRATUS 3
-66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46
0O 0 0 0 0 0O 0O O O O

IS -74 -72 -70

HISTOGRAM
B- O dB
B« 1 dB
B— 2 dB
B= 3 dB

-68

0o 0o 0 0 0O 3 4 ! 1 3 1 1 0 0 0 0 0 O
FACTORS > O dB
1 dB NUMBER GF ECHOES -~ O
7 2 dB NUMBER GF ECHOES ~ (@]
= 3 dB NUMBER GF ECHOES - (0]
= 4 dB NUMBER GF ECHOES = (@]
RECORDED ECHOES = 36
= 14
- ,2715E-04
- . .2446E-04
IN dB =
IN dB ~ t
> O dB== (0]
14
6,00
IN CUBIC METERS = ,360E+04
= .3S9E-02
.9999
6.0 TO 8.0

OF BEAM
TO B = 1 dB
TO B - 2 dB
TO B 3 dB
TD B = 4 dB

TOTAL NUMBER OF

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

1 0 0 0 O

PATTERN FACTORS >.0

NUMBER
NUMBER
NUMBER
NUMBER

RECORDED ECHOES =

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

il ECHOES WITH BEAM PATTERN FACTORS > O

IN dB *

IN dB =

0

dB

OF
OF
OF
GF

ECHOES
ECHOES
ECHOES
ECHOES

dB-

O 00O

.5S40E-04

0 0 O

0

-44 -42 -40 -33 -36 -34 -32 -30 -23 -26
0 1 0 0 O

0 0

IN dB

-24 -22
0 O

IN dB

0

-20
0O 0 O

-18 -16
0 0

-45.&<

-47.. 4!

-13 -16

38

= -42.34

.7705E-04

-46.77

10-32



DENSITY IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH (7./100)

SUMMARY OF = Th i-ROM BEF’!wm h.0 Tu

TARGET STRENGIH 01BTk!BOTIO™ FKR STRATI?' 4

10.

-272E-03

.9998

S -74 =72 =70 45 -tb 42 40 53 56 54 52 50 48 46 44 42 40 -38 -6 -4 -X -D -8 D 24 -2 -0

3 0doOoO, 00O i 0O0 10 10 1 0 0 0 0 0 0 0 O
HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB
B— 0 dB 'liJ B ~ 1 dB NUMBER OF ECHUES
B~ 1 dB “il'j B = 2 dB NUMBER OF ECHOES 0
B= 2 d8 FT& B - 3 dB NUMBER OF ECHOES = 0
B - 3 dB TO B — 4 dt NUMb-ER OF ECHOES -~ 0
DTAL NUMBER DP RECORDED ECHOES =
MUMBER OF ECHOES USED FOR STATISTICS - 4
AVERAGE BACKSCATTERING CROSS SECTION — 9208E-05
BACKSCATTERING CROSS SECTION STD DEV - 9958E-05
AVERAGE TARGET STRENGTH IN dB =
fARGElI STRENGTH STD DEV IN dB —
# ECHOES WITH BEAM PATTERN FACTORS > 0 dB=
NUMBER OF FISH USED =
FULL ANGLE OF CONE = 6 .00
ESTIMATED VOLUME IN CUBIC METERS . 125E+05
DENSITY IN FISH PER CUBIC METER .320E-03
EQUIVALENT STRATUM LENGTH (7./100) .9998
SUMMARY OF DATA “ROM DEF TH 2-0 TO-10 O
DEPTH INTERVALS
FROM 2-00 2-0U 3-8U 4-40 5,20 6MOY 6.80) 7_ fi
TO 2.0 ,j,PO 4.40 5.20 6.00 6.8( .60 8.40
16
-74 ! o} 0 Q i ) ij 0 o)
-72 o) ) ] f] 0 0 9 [im
-70 0 0 0 0 o) (] o]
-63 : 0 a 0 0 0. 0 (] )
—66 ! 0 9 0 0 0 0 0 )
—64 ! { 1] 0 o 0 o) @ o
-62 9 0 ) o 0 ) ij (]
-60 : 9 A o @ 0 ( g i
Iy t 7 4 ) rj 0 0 0 -.J
--56 : 7 3 0 ( 0 @ ( t]
-54 : - al G o 0 @ 0 X
) [ 4 o 1 o 0 t
-SO ! 1 3 0 2 Q 0 1

/|f"> | s\

0

0O O O
IN
s. 40
9.20
0
0
(o]
0
0
(
(024
t]
G
(
rj

0

9. 20

(.00

SRee e

' H O OO0



-44 @ 0 0 0 i 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
a 0 0 o 0 o 0 (o] o] 0 o 0
-36 0 @ o ) 0 0 0 0 o o @G
-34 0 0 0 0 o 0 o 0 0 ) o
Jji, o) 0 o o) 0 0 o o G o 0
-30 o 0 o o} 0 0 1 0 Q o o
-2B o o) 0 0 0 0 0 0 0 0 (m
-26 0 0 ) o ij n L 0 0 o (
-24 0 0 0 0 o 0 o 0 o 0
— o) 0 0 ] o] 0 o 0 0 0 0
-20 0 0 0 o o) 0 C) d 0 0 @
-18 @G 0 0 o o) 0 ) 0 0 ij )
-16 0 0 0 o o 0 0 G o o o
SUM 33 26 o 4 10 0 1 7 I —+ 7/9
STOGRAM OF BEAM PATTERN FACTORS > 0 dB
0 dB TO B = 1 uB NUMBER OF ECHOES = /
1 dB TO B = dB NUMBER OF ECHOES = i
” dB8 TO B - dB NUMBER OF ECHOES o
T dB TO B = 4 dB NUMBER OF ECHOES - )
TOTAL NUMBER OF RECORDED ECHOES = 981
NUMBER OF ECHOES USED FOR STATISTICS = 79
AVERAGE BACKSCATTERING CROSS SECTION = .9533E-05 IN dB = -50..21
BACKSCATTERING CROSS SECTION STD DEV = -1836E-04
AVERAGE TARGET STRENGTH IN dB ~— -54.32
TARGET STRENGTH STD DEV IN dB = 5. 46
tt ECHOES WITH BEAN PATTERN FACTORS > 0 dB=
NUMBER DF FISH USED =
AjjJULL ANGLE OF CONE = 600
AP T|MATED VOLUME IN CUBIC METERS = 190E+05
DENSITY IN FISH PER CUBIC METER 4j.5E--02
EQUIVALENT STRATUM LENGTH (7./100) ~ .9999

TS Version' 2-00 % % % % % % % & % % % % % %
Dual Be*ram Data Reduction Prograh
For ESP 281 VI. Ox V2.0; data -files

(c) Copyright BioSonics, Inc. 1 April, 1991
or BioSonics Scienti flc Hydroacoustic Applications
Serlal Number* 5205-Vv2.00—-91-000

Reading file D;\hSP >HAM i yu<niu
Analyz ing Run #
FILE NUMBER 1 = D:\ESP\HAM1 .dat

DATA GROUP REPORT FOR TRANSDUCER
TOTAL NUMBER OF PINGS = 10051

DATA FOR FREQUENCY 420



SUMMARY OF DATA FROM DEPTH 10.0 TO 15.0

TAF(EIY' SIFEKGIH DISTRIBUTION FCR STRATUS 1
¥ J4-2 A 63 6664 62 WD -5~ B4 B2 50 43 .y wn+ 42 40 -8B -6 -% -2 D
8 0 0 0 0o O O O 0O 0 0 0 0 12 f %« +# 0 0 0 O

]

HISIrOGFAAM OF BEAM PATTERM Ful 7WRE ™ « dB

B~ 0 dB TO B = 1 dB NUMBER OF ECHOES = ¢
B= 1 dB TO B P dB NUMBER OF ECHOES = 0
B:— AdB TO B = 3 dB NUMBER OF ECHOES 0
B" dB TO B —~ 4 dB NUMBER GF ECHOES o
TOTAL NUMBER OF RECORDED ECHOES ~

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION = .7095E-04

"CKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB

TARGET STRENGTH STD DEV IN dB

# ECHOES WITH BEAM PATTERN FACTORS >

NUMBER OF FISH USED = 13
FULL ANGLE OF CONE = 6 .00
ESTIMATED VOLUME IN CUBIC METERS = .761E+05
DENSITY IN FISH PER CUBIC METER = .171E--03
EQUIVALENT STRATUM LENGTH (7./100) = 1.0000

SUMMARY OF DATA FROM DEPTH 15.0 TO 20.0

foSET STRENGTH DISTRIBUTION FOR STRATUIl 2

0 c!B=

120

13

44 fc4E-0O4

IN dB ~ -41 49

“42 28

S -74 -72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -3D -28 -26 -24 -22 -20 -18 -16
8 0 0 0 0 OOO OOOO O OO 1TO0O0OT1O0O0 00 0 0 0 0 0 0 0 o0

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B- 0 dB TO B = 1 dB NUMBER OF ECHOES - 0
B= 1 dB TO B O dB NUMBER GF ECHOES = 0
B= dB TO B T dB NUMBER OF ECHOES = 0
B= dB TO B = 4 dB NUMBER OF ECHOE-.S

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 = -

.5237E-04 IN dB -

39

2

.4292E-04

"43 .

4 .

-42 .81

70

06



NUMBER OF FISH USED =
FULL ANGLE OF CONE =

ESTIMATED VOLUME
DENSITY
EQUIVALENT STRATUM LENGTH

SUMMARY OF DATA FROM DEPTH

-50
-48
-46
-44
-42
-40
-38
-36
-34

2
6.00
IN CUBIC METERS =.888E+05
IN FISH PER CUBIC METER =.225E-04
C'/I00)= .6660
2.0 TO 20-0
DEPTH INTERVALS

FROM

Xt

-30
-28
-26
-24
-22

-20

-18
-16

SUM

HISTOGRAM

B=
B=
B—
B=

0
1
2
3

dB
dB
dB
dB

2..00 3.80
3.80 5.60
(] 0
0 0
@ 0
0 o]
{ 0
0 o
- o
7 4
12
20
@
15 (]
9 @
4 1
@
0 (
ij @
@ 0
0 @
0 (
ij b
0 0
o 0
0 0
ij o
o o
{i o
o 0
o 0
0 o
= 10
OF BEAM
TO B 1 dB
TO B = 2 dB
TO B = 3 dB
TO B = 4 dB

TOTAL NUMBER OF

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

ij
ij
@

W, oo a

—_— -

OO0 oO0CoAQA=-0O0O0 OO0 O

[)

7.40 9.20
9.20 11.00

0 0
tj (!
i] 0
0 0
tj o]
0 0
0 0
0 0
1 o]
1 ij
ij tj
i] tj
tj f]
tj 0
tj @
o tj
t] t]
1 0
t] t]
0 0
o] 0
g (
§] 0
g 0
0 0
o 0
0 0
0 0
0 o
o 0
T 0

PATTERN FACTORS > 0 dB

NUMBER OF
NUMBER OF
NUMBER *OF
NUMBER OF

RECORDED ECHOES *“

-BAINA-XXEEXivia CROSS SECTION STD DEV =

11.00 12.80 14.60 16-40 18.20

12.80 14.60

ECHOES
ECHOES
ECHOES
ECHOES

@ o
(0] o
0 0
0 0
tj 0
0 o
fj o
ij 0
tj o
o] 0
(o] o
0 0
0 0
(] 0
fj 0
tJ lo)
2 o
tj 1
fj ij
tj 0
fj o
tj o]
o] o]
tj ij
0 *0
ij )
tj fj
o]
ij o
fi fj
i
17
10
5
1
530 -
127
. 1254E--04
.2673E-04

S O o

O 0O 0 © 0o ©o0

IN dB

L OO0 OOt OO0 00 OO O OO O o

16 -40 18» 20 20.00

-49.02



TARGET 31RENG1H STD DEV IN dB -~

« ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER GF FISH USED - 127
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .16SF+06
DENSITY IN FISH PER CUBIC METER - .757E-03
EQUIVALENT STRATUM LENGTH 0'./100) —~ .8949

Reariing Tile D: \ESP\F/AtQ., dat
AnalyziN0 Run It
DATA GROUPAMREPORT FOR TRANSDUCER 1
TOTAL NUMBER OF PINGS = 6S96

DATA FOR FREQUENCY 420.,

NUMMARY OF DATA FROM DEPTH 10.0 TO 15.0
9

TARGET STRENGIH DISTRIBUTION FCR STRATUS 2

S 74 -72 -70 68 66 64 62 60 58 56 54 52 50 43 -4i 44 42 40 -38 -6 -4 -32 -0 -B -6 -4 -2 -20 -18 -li-

kK 0 0O OO OOOOOT11T110 112 3 2 17 8 7

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B~ O dB TO B - 1 dB NUMBER OF ECHOES

= 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 OF ECHOES

TOTAL NUMBER OF RECORDED ECHOES ~”

NUMBER OF ECHOES USED FGR STATISTICS

~n~N[E ftAGE 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 = 37
FULL ANGLE OF CONE = 6 .00
ESTIMATED VOLUME IN CUBIC METERS = .510E+05
DENSITY IN FISH PER CUBIC METER ~ .726E-03
EQUIVALENT STRATL!IM LENGTH (7./100) * 1.0000

SUMMARY OF DATA FROM DEPTH 15.0 TO 20.0

TARGET SIFENGIH DISTRIBUTION R STRATUR 2

3 20 0 0 0 0O O O O

oOr Www

151

1SU3E# 13 IN dE W aa
t
1653E-03

S -74 =72 =70 68 66 -4 62 60 58 56 -4 52 -50 48 46 44 42 40 -38 -36 -4 X -0 -28 -B -4 -2 -20 -18 -16



a

HISTOGRAM
B:- 0 dB
B« 1 dB
B= dB
B— " dB

OF BEAM PATTERN FACTORS > 0

TO
TO
TO
TO

w0 w

TOTAL NUMBER OF

IIH
WN

ol

RECORDED ECHOES

NUMBER OF ECHOES USED PQR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

# ECHOES WITH BEAM PATTERN FACTORS >

MBER OF FISH USED =
FULL ANGLE OF CONE =

ESTIMATED VOLUME
DENSITY IN FISH PER CUBIC METER
EQUIVAL_ENT STRATUM LENGTH

SUMMARY OF DATA .FROM DEPTH

FROM
TO
TS

&
7Y
-70
w6 G
-66 :
-64 !
-62 :
-60 !
-58 !
-56 :
-54 !
In h
-50

-48

-46

-44 :
-42 i
-40 :
-38
-36
-34
5

—_— e

-30 !
-28 ;
-26

2..00
.80

oo o oo

~

=
|_|00

—hO O 0O OO0 O O =

=0 O O o

o

3. SO
S.. 60

.0 0 O o0 o0 o

L O 0 LR

R O =k

dB

dB NUMBER OF ECHOES mm ?
dB NUMBER OF ECHOES = 1
dB NUMBER OF ECHOES -
dB NUMBER OF ECHOES = I
= 270
= 89
= .3777E-03 IN dB -34.23
.36:17E-03
IN dB -36.06
IN dB 4-23
dB—- 14
89
6.00
IN CUBIC METERS = .101E+06
= .B81E-03
<X/ 100) = .99"
2.0 TO 20.
DEPTH INTERVALS
. 6 .40 9.20 11.00 12.SO 14.60 16.40 JS,20
40 .20 11,00 12..80 J4.60 16.40 18.20 20 OO0
o 0 { 0 0 Cj 0 0
0 o ( 0 Cj .0 0 Ci
o 0 0 (] o 0 @ 0
0 0 fj 0 Cj Gj 0 Q
( 0 0 o} 0 0 o 0
g (i (] 0 o o o} 0
@ 0 o o) o} 0 o 0
0 0 0 @ tj Cj 0 0
1 g 0 0 0 Ci ( 0
0 (] ( 1 o G o 0
1 (] 1 o] (] o (]
1 ) 1 o g Cj 0 G
0 0 @G i o J 0 Cj
0 (] g {i 0 0
0 0 g G T ) 1 0
o 0 0 t 1 (] 1 1
i o Of Cj 3 1
0 ( @i G & o 4 i)
o 0 0 G s al 0 g
0 ( ij 0 6 4 7 b
o G 0 Cj T 4 9 y.
0 G @ G 1 o
0 o fj 0 0 0 1
fj ( 0 ) 0 Ci 2 2
o @ @ 0 0 0 I} 0

© 0O Oo oo

SL;



SUM 27 15 i 1 3 4 e 2

HISTOG RAM 0l- BEAM PATTERn FACTGRS > O &

B= 0 dB TO B - 1 dB NUMBER OF ECHOES - am
B= 1 dB TO ™ - 2 dB NUMBER OF ECHOES = y
- 7 dB ry 3 - 3 dB NLMBER OF ECHOES - 3
B— 3 dB ro 4 dB NUMBER OF ECHOES =z 1
TOTAL NUMBER OF RECORDED ECH@Ea« - 597

NUMBER GF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION N ugd
E-:ACKSCATTERIMG CROSS SECTION STD DEV = fr§ Onf".03

AVERAGE TARGET STRENGTH IN dB

TARGET STRENGTH STD DEV IM dB

ECHOES WITH BEAN PATTERN FACTORS > O dB™ o7
NUMBER C)F FISH USED = 177
FULL ANGLE OF COME = 6.00
ESTIMATED VOLUME IN CUBIC METERS - .154E+06
DENSITY IN FISH PER CUBIC METER = ,115E-02
EQUIVALENT STRATUM LENGTH (7./100) = »99V 8
Reading -File D: \ESP\HAM 1. dat

Analyzing Run # 3
DATA GROUP’ REPORT FOK TRAIMSDUCER 1

TOTAL NUMBER OF PINGS = 6626

DATA FOR FREQUENCY 420,

SUMMARY OF DATA FROM DEPTH 10.0 TO 159

TARGET STRENGTH DISTRIBUTION FOR STRATUM !

~Cj'm

S 74 -712 -0 688 66 4 62 60 «58 56 54 52 50 48 46 44 42 40 -B -6 -# -2 -0 -8B -6 -4 -2 -0 -18 b

f 0 0 O O O O O O O O O O 112 2 3 2 10 00 O O O 0 O

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

8= 0 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

B~ 3 dB TO B = 4 dB NUMBER OF ECHOES = (6]

TOTAL NUMBER OF RECORDED ECHOES = 683

NUMBER OF ECHOES USED FOR STATISTICS 12

AVERAGE BACKSCATTERING CROSS SECTION 5B18E--04 IN dB

BACKSCATTERING CROSS SECTION STD DEV = .4143E-04

0O 0 V

17



TARGET STRENGTH STD DEV IN dB = 3.72

It ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF FISH USED = 12
FULL ANGLE OF COME - 6.00
ESTIMATED VOLUME IN cCcuBIC METERS - .504E+05
DENSITY IN FISH PER CUBIC METER = .23SE-C7
EQUIVALENT STRATUM LENGTH (7./100) = 1,0000

SUMMARY OF DATA FROM DEPTH 35.0 TO 20>0

TRET SREPEHOSTHRE TN KR SIRNUH 2
T 74 -72 -70 66 a5 -64 -62 &) —js -je -54 52 -50 -48 -46 -44
8 0 0 o coocoo 0 oo 0 oo o o 0

o b
NS
o 8
o 8
o

N
0 8
o B

8

N
o S
g
o b

5

STOCGRAM CF BEAM PATTERN FACTORS = 0 dB

B= 0O aB 1O B = 1 aB NUVBER CF ECHOES — o

B- 1 aB TO B = 2 dB NUNVBER CF ECHOES = 0

B= 2 daB TO B = 3 aB NUNVBER CF ECHOES = 0

B= 3 a8 TO B = 4 daB NUVBER CF ECHOES = 0

TOTAL NUMBER OF RECORDED ECHOES = 65

NUMBER OF ECHOES USED FOR STATISTICS = 4

AVERAGE BACKSCATTERING CROSS SECTION - .2302E-03 IN dB ~— -36.38
BACKSCATTERING CROSS SECTION STD DEV - .1907E-03

AVERAGE TARGET STRENGTH IN dB = -37.26
TARGET STRENGTH STD DEV IN dB = e 2.93
AMECHOES WITH BEAM PATTERN FACTORS > 0 dB= O

NUMBER OF FISH USED ~ 4

FULL ANGLE OF CONE - 6 .00

ESTIMATED VOLUME IN CUBIC METERS = .303E+05

DENSITY IN FISH PER CUBIC METER = .132E~03

EQUIVALENT STRATUM LENGTH (7./100) -~ .3783

SUMMARY GF DATA FROM DEPTH 2.0 TO 20.0

DEPTH INTERVALS

FROM 2. 00 3.30 5- 60 7.40 9.20 11-00 1 .80 14..60 16.40 18. 20
TO 3. SO 5.60 7.40 9.20 XX.00 i2.SO 14.60 16.40 13.20 20.00

TS



hil s 1I0GRAM OF BEAM MA$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

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

ftiRGET STRENGTH STD DEV IN dB

tt ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH USED = 95
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .B25E+05
DENSITY 1N FISH PER CUBIC I1ETER =.115E-02

EQUIVALENT STRATUM LENGTH (7./100) = .8039



TH7_9DE.XLS

[<k& s=>\b
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 Dil4 Dil6rl Dil6r2
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 (fis 1/100 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






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 78
-56 51.9 59 72
-54 58.4 70 66
-52 65.7 125 99
-50 74 153 88
-48 83.4 191 74
-46 93.9 197 61
-44 106 180 43
-42 119 182 27
-40 134 159 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

NRONABRNDDRO

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 1
153
163
173
183
193 1
203
213
223
233 4
243 2
253
263
273
283 2
293
303

aabho ow
>~ O
= N O

(NG )

[EEY

Page 1



[aM j1

SUM

if-fM Co*I\.\A\K.eJ

313
323
333
353
400

46.1
51.9
58.4
65.7
74
83.4
93.9
106
119
134
151
170
191
215
242
273
307
346

48

53

63

73

83

93
103
113
123
133
143
153
163
173
183
193
203
213
223
233
243
253

1591

1.95
3.71
4.40
7.86
9.62
12.01
12.38
11.31
11.44
9.99
6.60
3.39
2.89
1.63
0.50
0.31
0.00
0.00

NN

1

425
% Frequency

0.00
0.00
0.94
7.76
13.88
17.41
20.47
12.00
10.35
4.24
3.06
1.18
1.41
0.94
1.18
0.00
141
0.24
0.00
0.94
0.47
0.00

TH7_9SI1.XLS

83

6.02
1.20
4.82
241
4.82
4.82
241
0.00
1.20
8.43
15.66
27.71
19.28
1.20
0.00
0.00
0.00
0.00

144

0.00
0.00
0.00
9.03

25.69
22.92
13.19

Page 2

9.72
2.78
8.33
4.17
2.78
0.69
0.00
0.00
0.69
0.00
0.00
0.00
0.00
0.00
0.00

627

12.44
11.48
10.53
15.79
14.04
11.80
9.73
6.86
431
191
0.96
0.16
0.00
0.00
0.00
0.00
0.00
0.00

386

0.00
0.00
0.00
3.63
18.13
20.98
30.31
14.25
7.51
2.85
1.55
0.52
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



001

000
00*0
000
000
00*0
000
000
000
0070
00*0

001

c 08ed

001 001

000
000
000
000
000
000
000
00*0
00*0
000

S1X1S6-£H].

001

000
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LVO
VZ'0
00*0
00*0
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Tabled &= Petersen estimate of Tish 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, IlIl Nrs. of seinings, D: Nr. of dead fish
(damaged by handling).

Species I and 11 1l N n.ha"
C D Cc R

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
sil.bream 18 1 7 2 63 252
bleak 9 2 3 1 29 116
gudgeon 30 - 138 6 690 2760
hybrid

roachxbream 12 2 1 24 96
total 1835 7340
Tab.S"c . : Schnabel®s estimate of fish density, left bank of

Thames, site 2 (see map) , surface area: 1950 m2, date 5.
4 seinings (1-1V), other explanations Bee Tab. |1

Species Seining

[ 11 i v N N.ha

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 fTish density, right bank of
Thames north of Appleford (site 3 iIn map) = Surface area 2240 m ,
date 5.9. 1991, 4 seinings, explanations see Tab. 1)

species seining
| ] i v

c C R C R C R N N.ha
Roach 16 20(1D) 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
roachxbream 1 1 6 1 12 54

total 4504
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ftsading filds Pi-/dil13. dat
Arialyzing Run # 1
FILE NUMBER 1« As/dil3.dat

FTLE NUMBER 2

As /diH, dat

FILE NUMBER 3

l

D:/esp/dil6.dat]

DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUMBER QF PINGS = 9001

) 'A FDR FREHUIrNly 42%9-

SUMMARY OF DATA FROM DEPTH .6 TG 4,.0

TARGET STRENGTH DISTRISUTICW FOR STRATUIM 1
I: 74 =72 -710 42 bt 64 &2 60 -0 T A 2 -0 48 4= 4 4 40 - -36-34 -0 -8B Xk -24-2 -20 -18 -It
J 0 0 0?1} 111 25 P 40 4 B 24 8 4 1 2 0 0 0O 0OOO OO 0 0 0 0 O

HISTOGRAM GF BEAM PATTERN FACTORS > O tiS

B— O dB "0 B - 1 dB NUMBER OF ECHOES - 25
B" 1 dB TG B - 2 dB NUMBER OF ECHOES - IS
Qoon— 2 dB TO 8 - 3 dB NUMBER OF ECHOES * 4

TCTAL NUMBER QF RECORDED ECHOES ~ 743



IERNJINUC RD'™S Sb.lj 1j.UN I DLJETV
AVfc.KAUb ‘AKGE | O>RE:NH!'H IN dir -5-1,70
M\ RGET STRENGTH STD DEV IM dB = 4, 34

3 ECHOES WITH BEAM PATTERM FACTORS o cjB-

NUMBER OF FISH USED = 24'?
FULL ANGLE OF CONE = h .00
ESTIMATED VOLUME IN CUBIC METERS " , 162E ‘04
DENSITY IN FISH PER CUBIC METER = .152E +0C
EDUIV ALENT STRATUM LEhBI'H CC/ 100) = | ,,0000
SUMMARY OF DATA FROM DEPTH 4.0 TO 6.0

TARCET STRENGIH DISTRIBUTION KR STRATUM 2
S 74 -72 =70 68 66 '£4 62 -601-50 -5 -54 52 -50 48 46 44 42 40 -B -H -#A X -0 *28 -6 -4 -2 -0 -13 -16
I 0 0 0 0 0 2 4 6 8 428 2 R 1”12 4 0 1 0 60 0O OO 0 0 O O 0 0 O

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B i dB TO B ~ i dB NUMBER OF ECHOES ™ h

B= i dB TO B = dB NUMBER OF ECHOES = 21

Be dB TO B = Yt dB NUMBER OF ECHOES 10

TOTAL NUMBER OF RECORDED ECHOES ~ 032
NUMBER OF ECHOES USED FOR STATISTICS n 152
AVERAGE BACKS8CATTERING CROSS SECTION - . 5J7E-05 IN d9 ™ 00 21
BACKSCAITER INS CROSS SECTION STD DEV - .1033E-04
AVERAGE TARGET STRENGTH IN dB -32.. 15
TARCE| CORENGTH STD DEV IN dB = 4.. 33
Jd ECHOES O T BEAM PATTERN FACTORS ' O dB- 47
NUMBER OP FISH USED - 152

FULL ANCLE OF CONE - 0,00

ESTIMATED VOLUME IN CUBIC IliETERS = .4S7E-’l4

DEMS 1TY IN FISH PER CUSIC METER -312E.01

EQUIVALEN1 STRATUM LENGTH (X/100) = .000C

SUMMARY OF DATA FROM DEPTH 6.0 TO B.O

TARCET STRENGIH DISTRIBUTION FOR STRATUIM 3
S 74 72 -70 68 66 64 62 60 53 56 -54 52 50 43 4b 44 42 40 3> -6 '34 R -0V -B -6 -4 -2 -0 12 -Is
7?7 0O 0O O O O 0O 2 0 3 12 6 122 9200 % 7 1 0 1 0 0 0 O O OO O O O0 O

HISTOGRAM OF BEAM PATTERN FACTORS > O dB



NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCAT TERING CRQSS SEC YION S1ID DEV

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

# ECHOES WITH BEAM PATTERN

NUMBER OF FISH USED
FULL ANGLE DF CONE
ESTIMATED VOLUME
IN FIShi
EQUI VALENT S;TRATUM LENGThi

DENSITYV

SUMMARY OF DATA FROM DEPTH

TARCET STRENGTH DISTRIBUTION FCR STRATUH 4

dB =

dB -

FACTORS >

dB=

107
6.00

IN CUBIC METERS = ,997E-04
PER CUBIC METER

= .107E-01

(Z/100) =

1 0000

1932E--04
..21 34E-04
31

I hi dB

8-0 TO

=  ~47, 14

*49.. 40

10.0

S 74 -72 -710 68 -6 64 62 60 -5B -5 54 -52 -50 48 46 44 42 40 -38 -6 -34 -R*30 -8B -6 -4 -2 -0 -IS -16
2 2 0 0 0 0 0 0 0 0 O

S 0 0 0O O O o

HISTOGRAM
B” O dB
B~ 1 dB
B* 2 dB

5 5 4 10 B 11 12

9 1

OF BEAM PATTERN FACTORS > O

TO B =
TO E *“
TO B =

J uB
2 dB
3 dB

TOTAL NUMBER OF RECORDED ECHOES

Dumber of

echoes

used Tfor

NUMBER

NUMBER
NUMBER

statistics

AVERAGE ffAUKSCA !'IfcRiNG CROSS SECTION

BACKSCA TTER 1ING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

IN dB

IN dB

# ECHOES WITH BEAM PATTERN FACTORS >

NUMBER DF FISH USED

FULL ANGLE OF CONE

ESTIMATED VOLUME
IN FISH PER CUBIC METER
(X/100)

DENSI TY

EQUIVALENT STRATUM LENGTH

SUMMARY OF DATA FROM DEPTH

IN CUBIC METERS =

4 14 5

dB
OF ECHOES

OF ECHOES
OF ECHOES

df =

103
A,,00

»1&9E+05

= .63SE-02

10.0 TO

1.0000

20,. 0

- 9
- 11
= 6
249
4 3 15E9--04

IN dB

iob

~ --43. 45

.7T42SE-04

-47.39

S. 58

36



HISTOGRAM
B= O dB
B= 1 dB
B mii 2 dB

GF BEAM
TO B = 1 dB
TO B = 2 dB
TO B = 3 dB

PATTERN FACTORS

TOTAL NUMBER OF RECORDED ECHOES =

O dB

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION ~

BACKSCATTERING CROSS SECTION STD DEV -

AVERAGE TARGET STRENGTH

TARGET STRENGTH STD DEV

# ECHOES WITH BEAM PATTERN FACTORS > O

IMBER OF FISH USED ~
mULL ANGLE OF CONE =
ESTIMATED VOLUME

DENSITY

IN dB

IN dB

IN CUBIC METERS

IN FISH PER CUBIC METER

EQUIVALENT STRATUM LENGTH <7./100)

SUMMARY OF DATA FROM DEPTH

'FROM
TO

b b
@O

I

o
S

o -

<
-

3.. S0
5,60

o
0
{
o)
o

1

4

1
10
17
26
18
26
16

10

©O0 OO0 OO0 00 O

5,60
7« 40

WO v b OO =0 O

~
>

R RPN
o R, oo

OO0 0O0AC OO0 ©O 1

IN dB

NUMBER OF ECHOES = 5
NUMBER OF ECHOES - 2
NUMBER OF ECHOES = ?
142
62
.1255E-03
2636E-03
dB= 16
62
6 .00
= ,,42SE+05
= ,145E-02
= .3323
.0 TO 20-0
DEPTH INTERVALS
7040 9,20 11,00 12 80 14.60 16-40

9,20 11,00 12»SO

oocaoo

=h

10
10
12
18

0O 00 ON O wW!m

(o]

t;
0 0
0 0
(o] (0]
(¢] o
(o] (o]
0 Q
1 [e]
1
_ y
V2
11
4
10 &
S
6 1
9 2
4 0
4 -
5 j
2 1
1 0
(t 1
0 0
(o] (o]

14,60

o G
o o

0
fi 0
ij 0
o] 0
o o
ci o)
0 Ci
ij o
0 i]
Cs 0
J o
o) fj
0 o]
Cj ij
Cj 0
P
0 fj
( i]
0 1]
Cj 1]
Cj o
Cj o]
o @
Cj 0

=0 0 00 00 OO0 O

-39.. 02

lo.20

10 O 00 0 O=

o =

o

s °© O 0o

ij
3

tj

lo.40 1S§.20 20,00



~*1p 1 0 o] 0
-16 : 0 0 0
SUM 234 I 40 98 98

HISTOGRAM OF BEAM PATTERN FACTORS 0
B— 0 dB TO B r t dB NUMBER
K— 1 dB TO B — dB NUMBER
B= 2 dB TO B = 5 dB NUMBER
TOTAL NUMBER OF RECORDED ECHOES "
NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION. STD
AVERAGE TARGET STRENGTH IN dB *“
TARGET STRENGTH STD DEV IN dB =

DEV

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)

Reading fil<s A;/di 13.dat
Analyzing Run # 2

DATA GROUP REPORT FOR TRANSDUCER
TOTAL NUMBER OF PINGS -

DATA FOR FREQUENCY 420

SUMMARY OF DATA FROM DEC7H

TARGET STRENGTH DISTRIBUTION FOR STRATUM 1
S -74 -72 -70 -68 -66 -64 -62 -SO -55 -56 -54 -52 -50

-43 -46 -44 -42 -40 -33 -36 -34 -32 -30
70 0 0 0

8 00 0 0 0 1 4 0.4 3 2 7 6235
HISTOGRAM OF BEAM PATTERN FACTORS o)
Y 0 dB TG B = 1 dB NUMBER
= 1 dB TO B “ dB NUMBER
B~ " dB TO B ~ dB NUMBER
TOTAL NUMBER QF RECORDED ECHOES =
NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCAT TERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD

DEV

82

dB

OF
OF
GF

0 d

6

ECHOES
ECHOES
ECHOES

B-

676
.00

6i ij>E+ub
1i0E-01

37

dB
OF

OF
OF

.6424

14043

32 14

ECHOES
ECHOES
ECHOES

(e} o
0 o
| 0
= 72
- 66
= 39
2069
676
.2599E-04
.9197E-04

177

~ i3

105

.512GE-04

.41 43E—-04

IN dB

-25 -26 -24 -22

0 0

IN dB

-20

-1S

0

67/

-45.85

-5i -32

co —0 6

-16
0

-42.91



# ECHOES W1TH BEAM PATTERN FACTORS > O dB= 16

NUMBER GF FISH USED - «05
FULL ANGLE OF COME 6.00
ESTIMATED VOLUME IN CUBIC METERS = -253E+04
DENSITY' IN FISH PER CUBIC METER .4 15E-01
EQUIVALENT STRATUM LENGTH C/./i00) = 1. 0000
SUMMARY OF DATA FROM DEPTH 4.0 TO 6.0

TRSET STRENGTH DISTRIBUTION FOR STHfITUK 2
TS 74 =72 <70 68 46 -44 '62 —60 53 54 54 -52 -50 43 46 44 42 40 -8B -36 -%4 - -D -28 -6 -4 -2 -20 -18 -16
f 0o O 0o O O O 3 6]19 3 P 11 77 84 BV 5 4 A 19 13 4 2 3 10 0O 0 o 0 O

HISTOGRAM OF BEAM PATTERN FACTORS > 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 11
TOTAL NUMBER OF RECORDED ECHOES = 1309
NUMBER OF ECHOES USED FOR STATISTICS -~ 600
AVERAGE BACKSCATTERING CROSS SECTION = .4450E-04 IN dB - -43.52
BACKSCATTERING CROSS SECTION STD DEV = .1101E--03
AVERAGE TARGET STRENGTH IN dB - -47.64
TARGET STRENGTH STD DEV IN dB = b,69

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

JANUMBER OF FISH USED = 600

“"PruLL ANGLE OF CONE - 6.00
ESTIMA1TED VOLUME IN CUBIC METERS3 = .75?E+04
DENSITY IN FISH PER CUBIC METER = .791£-01
EQUIVALENT STRATUM LENGTH (X/1.00) = 1.0000

SUMMARY OF DATA FROM DEPTH 6.0 TO 0.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM .

TS 74 -2 70 63 -6 -4 62 40 1 v 54 52 50 48 46 44 42 40 -33 -3 -3 - -30 -5 24 24 -2 -20 -13 -14

» 0 0 O 0 O 1 3 4 825 2 L8 70VD1¥IRIBIBI 79 4 £ 24 5 4 0 0 0 0 0 0
i

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B— 0 dB TO B = 1 dB NUMBER OF ECHOES = 1.43
B~ 1 dB TO B — dB NUMBER OF ECHOES = 75
B= dB TO e = dB NUMBER OF ECHOES = 34

s i ko



- ly ! 0 0 0 0 o 0 0 0 0 )

—.16 ! 0 0 0 0 0 0 0 i o 0
NUMBER OF ECHOES USED FOR STATISTICS = 90S '
AVERAGE BACKSCATTERING CROSS SECTION - . 1CJ.7E-03 IM dB = -39, .93
BACKSCATTERING CROSS SECTION STD DEV ~ . 1743E-03
AVERAGE TARGET STRENGTH IN dB - : --43-96
TARGET STRENGTH STD DEV IN dB = 6.22
it ECHOES WITH BEAM PATTERN FACTORS > 0 dB~ 252
NUMBER DF FISH USED = 908
FULL ANGLE OF CONE ~ 6.00
ESTIMATED VOLUME IN CUBIC METERS - . 155E-+-05
DENSITY IN FISH PER CUBIC METER = .5S4E-01
EQUIVALENT STRATUM LENGTH (7./100) = 1.0000

MMARY OF DATA FROM DEPTH 8.0 TO 10.0

TARBET STRENGTH DISTRIBUTION FOR STRATUM 4
TS 74 -2 -70 68 66 64 62 m) 59 56 54 -52 50 48 46 44 42 40 -3B -4 -H - -D -8B -6 -4 -2 -20 -13 -16
3 00 O 0O 0 00O 0i 5 313 5 92442215 ? 3 4 000 0O0O0O0O0O0

Al ST(DGRAM OF BEAM PATTERN FACTORS > 0 dB

B~ 0 dB TD B = 1 dB NUMBER OF ECHOES = 9

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

B- dB TO B = 3 dB NUMBER OF ECHOES =

TOTAL NUMBER OP RECORDED ECHOES = 276
NUMBER OF ECHOES USED FOR STATISTICS - 145
AVERAGE BACKSCATTERING CROSS SECTION - .5997E-04 IN dB == -42.. 22
5.ACK9CATTERI.NG CROSS SECTION STD DEV -— . 753 8E-GR-
AVERAGE TARGET STRENGTH IN dB = -45-02
TARGET STRENGTH STD DEV IN dB ~— 5.30
tt ECHOES WITH BEAM PATTERN FACTORS > 0 dB = 14
NUMBER OF FISH USED = 145

FULL ANGLE OF CONE = 6 .00

ESTIMATED VOLUME IN CUBIC METERS = .264E +05

DENSITY IN FISH PER CUBIC METER ~ .550E-02

EQUIVALENT £TRATUM LENGTH <X/ 100) = J.0000

SUMMARY OF DATA FROM DEPTH 10.0 TO 20,0
NO TARGETS FOUND



FROM 00 3.80 5.60 7.40 9.20 11m00 12.£30 14. 60
TO GO 5.60 7,40 9.20 11-00 f£%%30 14.60 16.40 <S 20 2n
TS
-74 . 0 G 0 0 0 0 0 0 o}
-72 ! 0 0 0 0 0 ) ) 0 g
-70 : 0 0 0 0 0 ] tj \j
—63 I o ¢ o 0 0 0 o ij g
-66 i if; 0 0 0 0 o ij 0 0
-64 : 1 ) ij 1 ) 0 ij o ij.
-62 : T 4 0 0 @ 0 0 0
G 4 s ) o 0 G 0 (
-58 1 4 12 13 3 tj 0 ij tj G
-56 3 2:1 26 14 o) o] o C] 0
_54 >t 36 17 o 0 Gj 0 ij
VA 6 47 62 20 T 0 (i 0 0
“50 ! i 49 90 12 - ) Ci 11 0
-43 ! 3 60 105 26 6 0 G 0 0
-46 [ = 70 111 11 o Cj Q g
-44 i 17 47 100 .56 / i] Q 0 i]
-42 : T 43 96 30 3 tj Ci G @
-40 ! 14 96 o 6 0 0 0 >
-38 ! 7 ie 73 14 Om G g t]
fc -36 0 13 3.3 10 1 o i] o i]
ﬁ -34 fi 3 39 g 1 ij @i g 0
ol i Q 2 19 & tj 0 ij 0 G
-30 ! 0 3 L @ ( 0 ) i) o
0 1 0 1 4 0 Q 0 ij (] @i
-26 1 0 o 0 g ij 0 ij tj 0
-24 1 @i 0 £ 0 o 0 ij ij ij (i
-22 ! 0 0 o o 0 0 i] 0 fj
-20 o} o] 0 0 ij ij; Q @i
-18 0 0 0 0 0 0 ) o t]
-16 1 0 0 o 0 G G (i o ij
SUM 102 453 919 242 42 ) o ° 0
HISTOGRAM GF BEAM PATTERN FACTORS > O dB
B= 0 dB TO B = 1 dB NUMBER OF ECHOES == 220
1 dB 10 B = " 4B NUMBER OF ECHOES = 0 &
Bs dB  TO B dB NUMBER GF ECHOES = 4v
TOTAL NUMBER GF RECORDED ECHOEC =
NUMBER OF ECHOES USED FGR STATISTICS ~
AVERAGE BACKSCATTER1IN6 CRGSS SECTION = 7572E-G4 IN dB
BACKSCATTER IMG CROSS SECTION STD DEV -~ .1453':.03
AVERAGE TARGE7 STRENOTH IN dB =
TARGET STRENGTH STD DEV IN dB =
ECHOES WITH BEAM PATTERN FACTORS > O dB=
NUMBER DF FISH USED = 1753
FULL ANGLE OF CONE = 6 .00
ESTIMATED VOLUME IN CUBIC METERS = -545E+05
DENSITY IN FISH RER CUBIC METER = ,.322E-01
EQUIVALENT STRATUM LENGTH (Z/100) .5301
Re:*ading -file A: /di 14.dat
Anal mg Run # [
DATA GROUP’ REPORT FOR TRANSDUCER 1
. LM+ fi OTN C = HEEAN

16. 40 13- 20

o
Su»
ij ij
0
0 tj
0 U
i 0
i] 2
0 10
> 12
0
ij 64
ij 7B
o 13S
i] 15E
i] 200
0 219
ij 2ij7
ij 204
) 17 4
| 11A
ij 57
ij 5C
0 P
o R
|j I'C
iv c
ij i
ij .
0 ¢
ij (
ij .
o 1/5¢
3158
1758
-41 .21
-45.40
6.20
377



DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2.0 TO

TARGET STRENGTH DISTRIBUTION FOR STRATUS
TS

4.

3 0 000 210 3 7 7 i 1 0 1 4 i © B R 7

HISTOGRAM OF BEAM PATTERN FAC 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
“"pTAL NUMBER GF 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

NUMBER OF FISH USED = 113

FULL ANGLE OF CGNE = 6.00

EST 1LiATED VOLUME IN CUBIC METERS - .545F+03

DENSITY IN FISH PER CUBIC METER .207E+00

EDUIVALENT STRATUM LEM8TH (7./100> = 1 0000

SUMMARY OF DATA FROM DEPTH 4.0 TO 6.0

TARGET STRENGIH DISTRIBUTION FCR STRATUM 2
S -74 -72 -70 -SS -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46
S 0 0 0 0 4 22 46 55/ 69 54 59 75 53 51 50

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 TD B = 3 dB NUMBER
TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS -

AVERAGE BACKSCATTERING CROSS SECTION

35

dB

OF
DF
OF

-44 -42 -40 -38 -36

32 29 10

ECHOES
ECHOES
ECHOES

-4 -2 -0 63 66 64 62 60 B3 56 54 52 50 48 46 M4 4L 40 -B -HB -# -3 -D

0O 0 O oo
16
= 1
195
.4&20E-04

5 2 0 1

79

= 52

n 26
1442
656

-34 -32 -30 -23

-26

0

IN dB
6B~
-24 -22 -20
0 0 o0
IN dB

1:13
-43.. 35
.4297E-G4

-48.35

921

20

-1S -16
0 0

” Arx.J >>C>ac



TARGET’ STRENGTH BTD DEV IM dB -

# ECHOES WITH BEAM PAT TERN FACTORS > 0 dB= 157
NUMBER OF FISH USED = 656

FULL ANGLE OF CONE = 6,00
ESTIMATED VOLUME IN CUBIC METERS -..164E+04
DENSITY IN FISH PER CUBIC METER -4 0 :iE-s-00
EQUIV ALENT STRATUM LENGTH (7/./100. - j-'j0o00
SUMMARY OF DATA FROM DEPTH 6.0 TO 8.0

TRRSET STRENGTH DISTRIBUTION KR STR\m 3

TS 74 -72 -70 68 66 &4 62 60 55 -56 -54 52 50 43 46 -4 4R 40 -33 -6 -#A - -D -8B -2 -4 -2 -0 -IB -16

i O 0O O O 0 3 4 1?7 B 63 6/ 1B12712B 137 122 113 71 60 4L3 290 24 5 4

'ISTOGRAM OF BEAM PATTERN FACTORS O dB

0 dB TO B = I dB NUMBER OF ECHOES = 195
B~ 1 dB TG B — dB NUMBER OF ECHOES = 130
B— dB TO B = dB NUMBER OF ECHOES = o7
TOTAL NUMBER OF RECORDED ECHOES = 1S73
NUMBER OF ECHOES USED FOR STATISTICS = Il se
AVERAGE BACKSCATTERING CROSS SECTION = »73S5E .04
BACKSCATTERING CROSS SECTION STD DEV = .1499E-03

AVERAGE TARGET STRENGTH IN dB -~

TARGET STRENGTH STD DEV IN dB ~—

ECHOES WITH BEAM PATTERN'FACTORS > O d£n 407
JLUMBER OF FISH USED - 1108
FULL ANGLE OF COME = 6-00
EST I MATED VOLUME IN CUBIC METERS = ,335E+04
DEMS2TY IN F1Sii PER CUBIC METEP = .355E+00
EQUJIVAILEENT STRATUM LENGTM (X/ 100) - 1,0000
SUMMARY OF DATA FROM DEPTH 8-0 TO 10.0

TRRSET STRENGTH DISTRIBUTION FCR STRATUIM 4

0O 0 0 O

IN dB -~

0 O

-41.3:

6 6

S -74 -712 =710 68 66 64 62 60 -53 -56 -4 52 50 48 46 4 42 40 -38 -6 -4 - -P -B -6 -24 -2 -20 -18 -16

S 0 0 0 0 0 1 4 10 12 25 5 0 48 40O 490 P B 1 4 2 3 00 O

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

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

B- 1 dB TO B = 2 dB NUMBER OF ECHOES =
> o] r p — T -ip K ilvtpfr;- Hi- PTHi'ir-"~

0O 0 0 O

0 O



- Sarin- "m22ni-Ti Vimflirt

0 0 0 0 0 u
0 0 0 0 0
IQJiP.L NUMBER US' KcL.'UK'DEL) tCHDhb " 852
NUMBER GF ECHOES USED FOR STATIS!I'ICS = 400
AVERAUir. 17; Lm-?2Llhi Tt Ri HU LKUbS St.LT | ON . 2700E-
fcfACKSCA ! lir. K tNU LRUSt; SLC1ION 11/ DEV »4236E-

AVERAGE TARGET STRENGTH IN dB -

TARGET STRENGTH STD DEV IN dB -

# ECHOES WITH BEAM PATTERN FACTORS > O SB- 83
NUMBER OF FISH USED = 400

FULL ANGLE DF CONE - 6 -0O0
ESTIMATED VOLUME IN CUBIC METERS . 69E 04
DENSITY IN FISH PER CUBIC METER .703E-01
EQUIVALENT STRATUM LENGTH (X/100) 1.0000

SUMMARY OF DATA FROM DEPTH 10,0 TO 20.0
MO TARGETS FOUND

SUMMARY OF DATA FROM DEPTH 2.0 TO 20.0

DEPTH INTERVALS

FROM 2-00 3.S0 5¢ 60 7. 40 9. 20 11 .00 12-80 14
T0 3,80 5. 60 7.40 9..20 1;.00 12 so 14. 6U 16
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H1Sf08RAM OF BEAM PATTERN FACTORS > O dB
= O dB TO B = 1 dB NUMBER OF ECHOES
& — 1 dB TO B = 2 dB NUMBER OF ECHOES
zi” 2 dB TO B '3 dB NUMBER OF ECHOES
TOTAL NUMBER OF RECORDED ECHOES -
NUMBEF-v OF ECHOES USED FOR STATISTICS =
AVfc.KALL3L BfiLKblJs'-i! 1IEK | Mb CROS';:/ SEC1 IC*N =~
BACKSCATTERING CROSS SECTION STD DEV =
AVERAGE TARGET STRENGTH IN dB =
TARGET STRENGTH STD DEV IN dB =
# ECHOES WITH BEAM PATTERN FACTORS > O dB=
NUMBER OP" FISH USED - 2357
FULL ANGLE OF CONE = 6 ,00
ESTIMATED VOLUME IN CUBIC METERS = .115E+05
PENSITY IN FISH PER CUBIG METER = ,205E+00
EQUIVALENT STRATUM LENGTH (X/IOO) = -5263
Reading i 3e Di/eso7di't6 at
Analyziny Run # X-j.
DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUMBER OF PINGS = 4656
DATA FOR FREQUENCY 420
‘MriARY OF DATA FROM DEPTH 0 TO 4.0
i!A-GE< 5iKENSTH DISTRIBUTION FOR -jfRATUft !
-4 —t -0 -8 6 &4 -2 80 -56-56 54 52 50 4S5 46 4 42 40 -3
u 'y n u tr1201 0 P 0 0 C 0 00
HISTOGRAM GF BEAM PATTERN FACTORS > O dB
B 0 dB TO B X dB NUMBER OF ECHOES
dB TO B -~ 2 dB NUMBER OF ECHOES
dB 1( B 3 dB NUMBER OF ECHOES
TOTAL'NUMBER OF RECORDED ECHOES =
NUMBER OF ECHHES USED FOR' BYATrSTJCS _
AVLRA(E BACKSCATTERING CROSS SECTION =
BACKSCATTER INC-3 CROSS SEC!ION STD DEV
AVEFVAGE TARGET STRENGTH IN dB =
TARGET STRENGTH STD DEV IN dB =
ECHOES WITH BEAM PATTERN FACTORS > O dB—

JI G
2'07
= 143

4393
2357
.5121E-04

. 1196E—03

%8

000

— [0}
= (o}

20

.2756E-05

.2902E--05

IN d9

IN dB

—+48. 45

-3i -3 -2 -3v-28 6 24 -2 -0 -18 -16
0000 000 O

-55.

-57.



TMljnfcith: ui- r lh>h USLL> —

FULL ANGLE OF CONE = 6 »00
ESTIMATED VOLUME IN CUBIC METERS »S42E+03
DENSITY IN FISH PER CUBIC METER .713E-02
EQUIVALENT STRATUM LENGTH (7./100) 1-0000

SUMMARY OF DATA FROM DEPTH 4.0 TO

TARGET STRENGIH DISTRIBUTION KR SIRATUM 2
S -7A-2 -0 -B-S 64 &-D/B-HL-HA-2-043 464 4L 4L-B-35-34-3R-0D-28-26-24-2-20-18-16
t o 0o o oo0ooO0 O !""3 ! 1 10 2 2 0O i O 0 0 0

HISTOGRAM OF BEAM PATTERN FACTORS O g8

B- O dB TO B - 1 dB NUMBER OF ECHOES
B= 1 dB TO B = 2 dB NUMBER OF ECHOES
B- 2 dB TD B = 3 dB NUMBER OF ECHOES
TOTAL NUMBER OF RECORDED ECHOES = 122

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION = 1825E-04 IN dB = -47.39
BACKSCATTERING CROSS SECTION STD DEV — 3412E-04

AVERAGE TARGET STRENGTH IN dB = -52.. 11
TARGET STRENGTH STD DEV IN dB — 6.54

It ECHOES WITH BEAM PATTERN FACTORS > O oB-

NUMBER GF FISH USED = 12
FULL ANGLE OF CONE - 6 .,,00
ESTIMATED VOLUME IN CUBIC METERS = 253E+04
DENSITY IN FISH PER CUBIC, METER = .475E-02
EQUIVALENT STRATUM LENGTH C/./100) = 1,,000C

SUMMARY OF DATA FROM DEPTH 6.0 TO

TARET STRENGTH DISTRBUTION KR STRATWIM - 3
S 74 -2 -0 6 66462 -0-8B-5-4-52-50-48-46-H4-4 40-H-Hb-#--D-8B-6-4-2-20-18-16
* 0 0 0OOOO OOO OO 2 13 2 0 0 1 6 132314 10 0 O O O O 0O

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 = (0]
8~ 2 dB TO B " 3 cB NUMBER OF ECHOES = o
TOTAL NUMBER OF RECORDED ECHOES = 271

NUMBER OF ECHOES USED FOR STATISTICS =



AVERAGE TARGET STRENGTH IN dB —38.03

TARGET STRENGTH STD DEV IN dB

# ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUMBER OF FISH. USED = 6S
FULL ANGLE OF CONE = ' 6.00
ESTIMATED VOLUME IN CUBIC METERS ~ .517E+04
DENSITY IN FISH PER CUBIC METPR = .13IE-01
EQUIVALENT STRATUM LENGTH (7./100) * I . 0000

SUMMARY OF DATA FROM DEPTH 8.0 TD 10-0

TARET STRENGTH DISTRIBUTION KR STRATWIM 4
S -7A-72 -0 68 6 64 62-00-58-56-4--5048-4H6-H4-4LAD-B-HL-A-R-D-28-26-4-2-20-B-16
i 0 0 0O 0 0 0 0 OO O 1 0 3 0 110 0 0 0 0 0OO0O 0O 0O O O 0 0 O

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B— O dB TO B = 1 dB NUMBER OF ECHOES = 0]

B— X dB TO B = 2 dB NUMBER OF ECHOES = @)

B- « 2 dB TO B = 3 dB NUMBER OF ECHOES = o

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS 6

AVERAGE BACKSCATTERING CROSS SECTION .1647E-04 IN dB = -47.S3
BACKSCATTERING CROSS SECTION STD DEV . I1372E--04

AVERAGE TARGET STRENGTH IN dB = -49 .4l

TARGET STRENGTH STD DEV IN dB -

# ECHOES WITH BEAM PATTERN FACTORS > dB*“ 0]
NUMBER OF FISH USED ~ i
FULL ANGLE OF CONE = L. OO
ESTIMATED VOLUME |IN CUBIC METERS - i E-Kj4
DENSITY IN FISH PER CUBIC METER .869E-03

EQUIVALENT STRATUM LENGTH C/./100) .a089

SUMMARY DF DATA FROM DEPTH 10.0 TO 20.0

TARCGET STRENGTH DISTRIBUTION FCR STRATUI 5
> -74-12-70 68 66 4 62 6058 565452 -50-4046-HM44R4AD-B-HB-A-R-D-2-26-4-2-20-18-it
s 00 0 O OOUOOTUOTUI 1T0WO0di 0 0O0O0OOa0bbOU OObO®&®O0TUO0OTUO0OTO0OT®OSO

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

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



]
=

BACKSCATTERIIMG CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH IN dB = L
TARGET S'FREMGTH STD DEV IN dB — 4,97
# ECHOES WITH BEAM RATTERN FACTORS > 0 dB= o]

NUMBER 0! FISH USED

FULL ANSI_E OF CONE = 6.00
estimate:d volume in CUBIC METERS = .1128+0L
DENSITY UM FISH PER CUBIC METER - .178E-0—
EDUIVALENT STRATLIJM LENGTH (7./100) = -1999

SUMMARY OF DATA FRQIT DEPTH 2.0 TbD 20.0
DEPTH INTERVAL.S

FROM 2.00 3-80 5.60 7.40 9.20 11,00 12.80 14-60 16.40 1S. 20
TO 3-SO 5.60 7. 40 9.20 11 -00 12.30 14.60 16-40 1S.20 20,09

TS 8L
-74 0 o o 0 0 0 0 N j]
— Q ij 0 0 0 Q 0 0 o) g 0
-70 0 [ 0 0 b 0 o ij o cf i)
-63 0 j o 0 0 ij 0 0 ij g tj
—66 o i] ( @ 0 ( . tj 0 g J
-64 ) ) Q 0 ] 0 o i ij g
-62 1 0 a g 0 ) o Q o] i
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—48 s 0 0 o Q g 0 0 4
—-46 0 » 0 1 i 0 o t] t] @ .
-44 0 0 0 1 0 o) a ) (i (i 1
—42 o o i 0 0 € g o) g G 1
—40 0 1 fa 0 0 o g 0 o o 7

70 0 fj 13 0 0 3 ij tj fi fj \?

0'o g @ 0 0 0 g ij 0 AL
"34 o g 16 0 > o 8% o tj G 16

0 ij 1 0 ij ) 0 Q Q g 1
—30 0 G ¢] 0 (i 0 ) ) tj g Q
-28 o 0 fi tj 0 @ o o tj Q ij
-26 o) 0 0 0 0 ( 0 g ) G g
-24 o @ o ij ij ) i o 0 o] g

0 ( 0 0 0 o ij o 0 g a
—210 o ij i) 0 o) 0 o] o 0 0
-1Q o fj ii ij 0 G 0 0 Ci G
~i6 ) ) 0 ij ij o) 0 o 0 ) 0
SUM a Ha 66 a o 1 1 0 o 0 94



B~ J dB D B “ 2 dB NUMBER OF ECHOES = o
B= 2 dB TG B = 3 dB NUMBER OF ECHOES -~ O

TOTAL NUMBER OF RECORDEO ECHOES = 460

NUMBER OF ECHOES USED FGR STATISTICS ~ 94

AVERAGE BACKSCATTERING CROSS SECTION -~ .1665E-03 IN dB = -37..79
BACKSCATTERING CROSS SECTION STD DEV = -1395E-03

AVERAGE TARGET STRENGTH IN dB - -42.07
TARGET STRENGTH STD DEV IN dB = S. 45
tt ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 1

NUMBER OF FISH USED ~ 94

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IM CUBIC METERS .202E+05

DENSITY IN FISH PER CUBIC METER -466E--02
EQUIVALENT STRATUM LENGTH C/./100) = .5220

!

Rsading file D:/esp/di .16. dat
Analyzing Run # 2
DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL. NUMBER OF PINGS = 7325

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 2-0 TO 4.0

TARCET STRANGTH DISTRIBUTION FCR STRATWIM 1
S 74 -712 -70 6B-66 64 62 6055 56 -4 52 -0 L2 45 -4 4L 40-5-U-A3-0D-B-4-24-2-0-13-It
8 0 0 O O 1 10 17 23/4 40O A H H6 A 22 ¥ 3 7 2 1 0 0 0 0 0 O O O O O

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B- 0 dB TO B - 1 dB NUMBER OF ECHOES 42

B~ 1 cB TO B = 2 dB NUMBER OF ECHOEC 28

B 2 dB TO B " 3 dB NUMBER OF ECHOEE - 27

TOTAL NUMBER OF RECORDED ECHOES = 959

NUMBER OF ECHOES USED FOR STATISTICS = 370

AVERAGE BACKSCATTERENG CROSS SECTION = . 1355E-04 IN dB = -4S.63

BACKSCATTERING CROSS SECTION STD DEV = .2537E-04

AVERAGE TARGET STRENGTI-i IN dB — -52.77

TARGET STRENGTH STD DEV IN dB = 5.91
ECHOES WITH BEAM PATTERN FACTORS > O dB= 97

NUMBER OF FISH USED = 370

FULL ANGLE OF CONE = 6.00

FRTTMATED VOi LIMF TKI CUBIC METERS = -133E+04



SUMMARY OF DATA FROM DEPTH 4.0 TO -0

TARGET STRENGIH OISTRISUTIOH KR SIRATWM 2 ..

S 74 -12 -10 63 6 64 & 401r1S3 56 -4 - 5048 4o 4 4 40 -38-36-A--0D-B-6-4-2-20-13-16

§0000259!&\\2L-1324333t293)13!0

\

HISTOGRAM OF BEAH PATTERN FACTORS > 0OdB

E<= O dB TO 8 - 1 dB NUMBER OF ECHOES
B= 1 dB TO B — 2 dB NUMBER OF ECHOES
B= 2 dB TD B = 3 dB 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 = - 257
FULL ANGLE OF CONE = 6,00
ESTIMATED VOLUME IN CUBIC METERS = 398E-K>4
DENSITY IN FISH PER CUBIC METER = .646E-01
EQUIVALENT STRATUM LENGTH (X/IOO) ~ 1.0000

SUMMARY OF DATA FROM DEP'TH 6.0 TO 9.0

TARGET STRENGIH DISTRIBUTION KR STRATWIM 3

~ 30
11
= 4

. 1588E-04

IN dB

3 3 0 00 OO O O O 0 0 O

629

257

-47.99

.2323E-04

-51.45

5..SB

45

S 74 72 -10 583 -6 -A-&-60-5-H-HA2-D4B846-4LAD-B-H5--R-0VD-B-6-4-2-20-B-16
0 3 2

H o 0 0O 0 1 £ 19-12 4 S 11 7 1 4

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B— 0 dB TO B = I dE* NUMBER OF ECHOES
B= 1 dB TO B = 2 dB NUMBER OF ECHOES
B— 2 dB TO B = 3 dB 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 =

1178

125

.1247E-04

.21G5E-04

1 0 0 0 0O OO 0O O O

IN dB

0O O

-49.04



# ECHOES WITH BEAM PATTERN FACTORS > O dB=

NUMBER OF FISH USED = 125
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUME >N CUBIC METERS - .815E+04
DENSITY IN FISH PER CUBIC METER - .153E-01
EQUIVALENT STRA<UM LENGTH (7./100>* 1.0000

iUMMARY OF DATA FROM DEPTH 8-0 TO 10,. 0

TARCET STRENGIH DISTRIBUTION KR STRATLS 4

S 74 -2 -0 68 64 64 42 6058 56 -4 52 50 48 46 M4 L2 40 -B-H-#A-RX-0D-8B-5-4-2-0-13-F
0O 0 O

000 04 481510 2 75

HISTOGRAM GF BEAM PATTERN FACTORS 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

TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCAT i'ERING 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 = S3
FULL ANGLE QF CONE = 6.00
ESTIMATED VOLUME IN CUBit METERS = . 13BE+05
DENSITY IN FISH PER CUBIC METER - .600E-02
EQUIVALENT STRATUM LENGTH (Z/1QQ) 1.-0000
OF O0A°
V .*r i;EENS;H j>ISTSIS<n:*i 57 f0" 5
-4 -72 -70 -65 -it -tI* -ifr *6S -:£ -54 -1l —-it -ii 42 40 -3
” F ~ @®mv . . /Y V1 2
0-
o ik ! .—.CHUr:
I .. “ChL-L"; h

!

1762

83

.1062E-04

1635E-04

10

o =4 s = M
\ \ O

0

0
IN dB * -49.74
--53.. 94
6.07
-24 -22 -ifo-ii
i 0 C 0 O






CAIE7

Fcdoicddaoaaoos TS Version 2.00

Dual Beas Data Reduction Program
For ESP 281 VI.0x & V2.0x data files

(©) Copyright BioSonics, lac. 1 April, 1991
for BioSonics Scientific Hydroacoustic Applications

Serial Hunber 5205-V2.00-91-000 amrw nm>?

JINNB 5 2 1 ~ 2

Reading file D:/esp nra/cbeld.dat [
Analyzing Run ¥ 1 - hOW
FILE HUIMBER 1 = /esp. nra/cheld.dat "N 3
FILE NUMBER 2 = om \esp. .nra/chela.dat |, T- ((toJijM  MJIA-cKj
FILE NUHBER 3 = \esp._nra\chels.dat |
FILE NUMBER 4 = \esp_nra\che3a.datN\
FILE NUMBER 5 = Ctti3 \esp _nra\chedd.dat >
FILE NUHBER 6 = \esp_nra\chedn.dat I,
FILE NUMBER 7 = \esp_nra\cheds.dat I, X
FILE NUMBER 8 = nra\cnebd.dat T
FILE NUMBER 9 * \esp. nra\chebi.dat |
NUMBER 10 = nra\chebs.dat t
HUMBER 11 = \esp_nra\che6s.dat 1 2

" "

DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUHBER OF PINGS = 2030

DATA FOR FREQUENCY  420.

SUMMARY OF DATA FROH DEPTH 1.0 TO 5.0
RO TARGETS FOUND
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 00 0O0OGOGO OGO OZ2 12 423 100000UO0UO0UO0O0GO0O0UO0O0 0

HISTOGRAM OF BEAM PATTERN FACTORS > 0O dB

B 0dB TOB= 1dB NUMBER OF ECHOES = 2
B= 1dB TOB= 2dB NUHBER OF ECBOES = 3
B= 2dB TOB= 3dB NUMBER OF ECHOES = 2

TOTAL NUHBER OF RECORDED ECHOES = 53



NUMBER OF ECBOES DSED FOR STATISTICS 15

AVERAGE BACKSCATTERIHG CROSS SECTIOH

J1285E-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 ANGLE 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
l 000O0O0OO0CO0O0OI1O0O0OT1O0O0OO0OO0OOOOOOOOOOOOOO0OTOWO
t
HISTOGRAM OF BEAH PATTERH FACTORS > 0 dB
B= 0dB TOB= 1dB HUMBER OF ECHOES = 0
B= 1d8 TOB= 2B HUHBER OF ECBOES = 0
B= 2d8 TOB= 3dB NUVBER OF ECHOES = 0
TOTAL HUMBER OF RECORDED ECHOES = 2
HUMBER OF ECHOES DSED FOR STATISTICS 2
E BACKSCATTERIHG CROSS SECTION #4171E-05 INdB = -53.80
BACKSCATTERING CROSS SECTION STD DEV -3252E-05
AVERAGE TARGET STREHGTH IN dB = -54.58
TARGET STRENGTH STD DEV IN dB = 3.81
/ ECBOES WITH BEAM PATTERN FACTORS > 0 dB= 0
HUMBER OF FISH DSED = 2
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLWE 1B CUBIC NMETERS = ,662E+03

DENSITY IH FISH PER CUBIC METER  * .302E-02
EQUIVALENT STRATUM LENGTH (1/100)

g
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BACKSCATTERIHG CROSS SECTION STD DEV = .9373E-05

AVERAGE TARGET STRENGTH IH dB = -50.68
TARGET STRENGTH STD DEV IN dB = 3.82
# ECHOES WITH BEAM PATTERN FACTORS > O dB= 7
HUMBER OF FISH OSED = 17
FULL ANGLE OF COKE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .108E+4
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~AMNOR 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 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
t 00 0 0O0O0UOOTG5 1625 4 4 8 11000000000 O0 O

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUMBER OF ECHOES = 24
B 1dB TOB= 2dB NUMBER OF ECHOES = 35
B= 2dB8 TOB= 3dB NUMBER OF ECHOES = 21
TOTAL NUMBER OF RECORDED ECHOES = T4

NUMBER OF ECHOES DSHD FOR STATISTICS 234

AVERAGE BACKSCATTERING CROSS SECTION

J1537E-04  INdB = -48.13
BACKSCATTERING CROSS SECTIOH STD DEV = -1632E-04
AVERAGE TARGET STRENGTH IN dB = -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 -0 -28 -26 -24 -22 -20 -18 -16
/ 0 0 0 0 0O 0 O O 21 %55 319 6 2 0 0OOO OO OODO0OODO0OO0OO0OO0OO0

OP BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB HUHBER OF ECHOES - 29
B= 1d8 TOB= 2dB HUHBER OF ECHOES = 25
B 2dB TOB= 3dB HUMBER OF ECHOES = 20
TOTAL HUHBER OF RECORDED ECHOES = 254

NUHBER OF ECHOES USED FOR STATISTICS 168

AVERAGE BACKSCATTERIHG CROSS SECTIOH .5087E-05 INdB = -52.93

BACKSCATTERING CROSS SECTION STD DEV = .4053E-05
AVERAGE TARGET STRENGTH IB dB = -53.83
TARGET STRENGTH STD DEV IB dB = 2.63

I ECBOES WITH BEAH PATTERN FACTORS > 0 dB= 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 O 0 0 O 29 67 51 5 53 33 22 8*6 3 4 2 4 000 0 0 0 0 00O



TOTAL NUMBER OF RECORDED ECHOES = 1898

NUMBER OF ECHOES USED FOR STATISTICS = 826
AVERAGE BACKSCATTERHG CROSS SECTIOH = -6973E-05
BACKSCATTERING CROSS SECTION STD DEV = .U40E-04

AVERAGE TARGET STREHGTH IH dB =

TARGET STREHGTH STD DEV IH dB =

4 ECHOES HITE BEAN PATTERS FACTORS > 0 dB= 344

HUMBER OF FISH USED = 826
FULL AKGLE 0? QOSE = 6.00
ESTIHATED VOLUME IH CUBIC METERS = .147E+06
DENSITY IH FISH Pffi CUBIC METER = .564E-02
EQUIVALENT STRATUM LEHGTH (W/100) = .4201

SUMMARY OF DATA FROM DEPTH 1.0 TO 25.0

DEPTH INTERVALS

IH dB =

-51.57

-53.28

3.31

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
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-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 9% 62 129 146 0 0 739

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB HUMBER OF ECHOES = 101

B= 1d8 TOB- 2dB HUMBER OF ECHOES = 88

B= 2dB T0B= 3dB HUMBER OF ECHOES = 73

TOTAL HUMBER OF RECORDED ECHOES = 1682

P ECHOES USED FOR STATISTICS = 739
BACKSCATTERING CROSS SECTION = J1420E-04  IB 4= -48.48

BACKSCATTERIHG CROSS SECTION STD DEV = .3HATE-04

AVERAGE TARGET STRENGTH IN dB = -51.54

TARGET STRENGTH STD DEV IN dB * 4.32

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 262

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
EQUIVALENT STRATUM LENGTH (t/100) = .7939
Reading file D:/esp_nra/cbeld.dat

Analyxing Run t
dAGROUP REPORT FOfe"tfANSDOCR 1

nRL HUMBER OF PIHGS = 479

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
|l o0 o0 0 O0OUOU OT O 4 3 7 43 910 0 00 0O 0O 0 0o 000 0 0O



HISTOGRAM OF BEAM PATTERH FACTORS > O dB

B 0dB TOB= 1dB NUMBER OF ECHOES = 12

B= 1d8 TOB= 2dB HUMBER OF ECHOES = 8

B 2d8 TOB= 3dB 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= 2

R OF FISH USED = 67
AHGLE OF COHE = 6.00

ATED VOLUHE IH CUBIC METERS
DENSITY IH FISH PER CUBIC HETER
EQUIVALENT STRATUM LEHGTH (1/100)

. 126E+04
.S534E-01
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 000O0O0O OO O 2 42 43 4217 9000000 000000000

t

HISTOGRAM OF BEAM PATTERH FACTORS > 0 dB

A g TOB= 1dB HUMBER OF ECHOES = 30

B= 1dB TOB= 2dB HUMBER OF ECHOES = 17

B= 2dB TOB= 3dB 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
-668E+04

ESTIMATED VOLUHE IN CUBIC METERS =
DENSITY IN FISH PER CUBIC METER = .277E-01
EQUIVALENT STRATUM LENGTH (tylo0) =  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 -0 -28 -26 -24 -22 -20 -18 -16
t 00 0 O0OOOTPO 2 3% 28 0 3210 8 2 41 1 1 1 0O0O0CO0OCO0OO0OO0OO0O

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

TOB= 1dB NUMBER OF ECHOES = A
TOB= 2dB NUMBER OF ECHOES = 21
B= TOB= 3dB HUMBER OF ECHOES = 17
TOTAL NUMBER OF RECORDED ECHOES = 305
NUHBER OF ECHOES USED FOR STATISTICS - 175
AVERAGE BACKSCATTERIHG CROSS SECTIOH = J1356E-04  IH dB = -48.68
BACKSCATTERING CROSS SECTION STD DEV = -4260E-04
AVERAGE TARGET STRENGTH IN dB = -52.32
TARGET STRENGTH STD DEV IH dB = 4.36

T ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 72

NUHBER OF FISH USED - 175
FULL ANGLE OF OOSE = 6.00
SHUTED VOLUME IH CUBIC METERS = _169E+05
dl H y IB FISH PER CUBIC METER = .103E-01
EQUIVALENT STRATUM LENGTH (1/100) 1.0000

SUMVARY 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 -0 -28 -26 -24 -22 -20 -18 -16
f ooo0O0OOOOT11 2 3 7 6 6 3 10 21136 46 100000

HISTOGRAM OF BEAM PATTERN FACTORS > O dB



B 0B TOB= 1dB NUHBER OF ECHOES = 7

B= 1dB TOB= 2dB NUVBER OF ECBOES = 8
B= 2dB TOB= 3dB NUHBER OF ECHOES = 13
TOTAL NUVBER OF RECORDED ECHOES = 140
NUVBER OF ECHOES USED FOR STATISTICS = 53
AVERAGE BACKSCATTERIHG CROSS SECTIOH = .4281E-03
BACKSCATTERIHG CROSS SECTION STD DEV = .6384E-03
AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IH dB =

I ECHOES WITH BEAH PATTERH FACTORS > 0 8
HUHBER OF FISH USED = 53

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = .116E+05

DQWTY IH FISH PER CUBIC METER = .458E-02

E A~ ELENT STRATUM LENGTH (#/100) = 1408

SUMMARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

INdB =

-33.68

-41.97

10.10

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
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-26

-22
-20
-18

O O OO0 o

SDH 64 107 137 116 12 30 1

&

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

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

1dB NUMBER OF ECHOES = &
2 dB NUMBER OF ECHOES = 54
3dB NUMBER OF ECHOES = 41

TOTAL HUMBER OF RECORDED ECHOES = 1006

HUMBER OF ECHOES USED FOR STATISTICS = 480

AVERAGE RACKSCATTERIHG CROSS SECTION 5643E-04  INdB = -42.49

UMATTERING CROSS SECTION STD DEV = .2492E-03
AVERAGE TARGET STRENGTH IH dB = -50.93
TARGET STRENGTH STD DEV IN dB = 5.69

4 ECHOES WITH BEAM PATTERH FACTORS > 0 dB= 178

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 1 1
DATA (SOUP REPORT FOR TRANSDUCER 1
TOTAL NUMBER OF PINGS = 13301

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 -0 -28 -26 -24 -22 -20 -18 -16
/ 0 0 0 0 0 0 0O 0 1 31 3 3 0 0 O0OO0OOO0OO0OO0OO0OO0DO0OO0OUO0OO0O0 00

HISTOGRAM OF BEAM PATTERH FACTORS > O dB



B= 0dB TOBs 1dB HUMBER OF ECHOES = 19

B 1dB TOB= 24dB HUMBER OF ECHOES = 14

B 2d8 TOB= 3dB HUMBER OF ECHOES = 9

TOTAL HUMBER OF RECORDED ECHOES = 80

HUMBER OF ECHOES USED FOR STATISTICS 71

AVERAGE BACKSCATTERIHG CROSS SECTIOH .3094E-05 IHdB = -55.09
BACKSCATTERING CROSS SECTION STD DEV .1792E-05

AVERAGE TARGET STREHGTH IH dB = -565.57
TARGET STREHGTH SID DEV IH dB = 1.87

/ ECHOES WITH BEAM PATTERS FACTORS > 0 dB= 4

HUMBER OF FISH USED = 71
FULL AHGLE OF CONE = 6.00
ESTIMATED VOLUME IH CUBIC METERS = .479E+04
DEjgm IH FISH PER CUBIC METER = .148E-01
EATLEHT STRATUM LEHGTH (1/100) = 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 0O O O 0 33101128150158104 47 24 2 2 0 0 0 0 O O O O O O O O

X

HISTOGRAM OF BEAM PATTERH FACTORS > 0 dB

B= 0dB TOB= 1dB NUMBER OF ECHOES = 92
B= 1dB TOB= 2dB HUMBER OF ECHOES = 78
dB TOB= 3<B HUMBER OF ECHOES * 56
TOTAL HUMBER OF RECORDED ECHOES = 1821
HUMBER OF ECHOES USED FOR STATISTICS - 749
AVERAGE BACKSCATTERIBG CROSS SECTIOH = .9868E-05 IH dB = -50.06
BACKSCATTERIHG CROSS SECTIQH STD DEV * -9621E-05
AVERAGE TARGET STREHGTH IS dB = -51.47
TARGET STRENGTH STD DEV IN dB = 3.43

/ ECHOES WITH BEAM PATTERH FACTORS > O dB= 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
EQUIVALENT STRATUM LENGTH (1/100)

.294E-01
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 00 0O0O0OTOO 37 ¥115 9677 24 10 1 0 0 O O O O O O O O O O O O

t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B 0dB TOB= 1dB NUMBER 0? ECHOES = 74

B 1<B TOB= 2dB NUMBER OP ECHOES = 64

B 2dB TOB= 3dB NUMBER OF ECHOES = 46

* NUMBER OF RECORDED ECHOES = 756

HUMBER OF ECHOES USED FOR STATISTICS = 459

AVERAGE BACKSCATTERING CROSS SECTION = .6086E-05 INdB = -52.16
BACKSCATTERING CROSS SECTION STD DEV = -4640E-05

AVERAGE TARGET STRENGTH IN dB = -53.14
TARGET STRENGTH STD DEV IN dB = 2.84

/ ECHOES WITH BEAM PATTERN FACTORS > 0 <B- 184

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 (§/100) = -9699

SUMMARY OF DATA FROM DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATWM 4

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

/ 0 0 0 0 O O O 0101183 184168107 4 16 12 4 3 1 0 O 0 0 O

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUMBER OF ECHOES = 122
B= 1dB TOB= 2dB HUMBER OF ECHOES = 126
B 2d8 TOB= 3dB NUMBER OF ECHOES = 9%

0 0 O

0

0 o0



-20 0 0 0 0 0 0
-18 0 0 0 0 0 0 551
-16 0 0 0 0 0 0
SUH 48 23 666 187 355 397 216 213 2105

HISTOGRAM OF BEAH PATTERH FACTORS > 0 (IB

B 0dB TOB= 14dB HUHBER OF ECBOES = 307

B 1d8 TOB= 2dB HUHBER OF ECBOES = 282

B 2dB TOB= 3dB HUHBER OF ECBOES = 207

TOTAL NUHBER OF RECORDED ECHOES = 4555

NUHBER OF ECBOES DSED FOR STATISTICS = 2105

AVERAGE BACKSCATTERIHG CROSS SECTICOH = .7679E-05 IHdB = -51.15
BACKSCATTERING CROSS SECTION STD DEV = -9582E-05

AVERAGE TARGET STRENGTH IN dB = -52.68
tS gCT STREHGTH STD DEV IN dB = 3.37

I ECHOES WITH BEAH PATTERH FACTORS > O dB- 79%

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 - X
DATA GROUP REPORT FOR TRANSDUCER 1

TOTAL HUHBER OF PINGS = 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 000O0O0OUOT O OZ26 171 2200 00O0O0O0O0O0O0UO0O0O0 0 00



HISTOGRAM OF BEAM PATTERH FACTORS > O dB

B 0dB TOB= 1dB NUHBER OF ECHOES = 7
- 1dB TOB= 2dB NUHBER OF ECHOES = 7
2dB TOB= 3dB NUHBER OF ECHOES = 4

B
TOTAL NUHBER OF RECORDED ECHOES = 104

NUHBER OF ECHOES USED FOR STATISTICS

a

AVERAGE BACKSCATTERING CROSS SECTION 5228E-05  IH = -52.82

BACKSCATTERING CROSS SECTION STD DEV -3525E-05

AVERAGE TARGET STRENGTH IN dB = -53.47
TARGET STRENGTH STD DEV IN dB = 2.28
T ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 18

MIgER OF FISH USED = 41
FMhNGLE OF CONE = 6.00
ESTIMATED VOLUWE IN CUBIC METERS = .205E+04
DENSITY IN FISH PER CUBIC METER .200E-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
/ 0 0 0 0O 0O 0O 0 0 4 5 10 12 6 6 5 7 3 1 6 4 1 21 0 0 0 0 0 0 O

OF BEAH PATTERN FACTORS > 0 dB

J™NO TOB= 1dB NUMBER OF ECHOES = 4

B= 1 TOB= 2B NUHBER OF ECHOES = 6

B= 2 TOBc 3dB NUHBER OF ECHOES = 5

TOTAL NUMBER OF RECORDED ECHOES = 262

NUMBER OF ECHOES USED FOR STATISTICS = 73

AVERAGE BACKSCATFERIBG CROSS SECTIOH = 7930E-04  INdB = -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 <B- 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 O O O O O 15 42 5 57 55 71 75 75 77 64 65 58 50 43 23 13

t

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

BW> dB TOB= 1dB HUHBER OF ECHOES = 136
bM . dB TOB= 2dB HUHBER OF ECHOES = 89
B= 2d8 TOB* 3dB HUHBER OF ECHOES = 60
TOTAL HUHBER OF RECORDED ECHOES = 1367

HUHBER OF ECHOES USED FOR STATISTICS = 839

AVERAGE BACKSCATTERIHG CROSS SECTIOH = -1705E-03
BACKSCATTERIHG CROSS SECTIOH STD DEV = .3237E-03

AVERAGE TARGET STRENGTH IN dB =

TARGET STREHGTH STD DEV IN dB =

J ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 285

HUHBER OF FISH USED = 839
FULL ANGLE OF COME = 6.00

ED VOLUHE IH CUBIC HETERS = .193E+05
K IH FISH PER CUBIC HETRR = .434E-01
EQUIVALENT STRATUH LEHGTH (1/100) = 6154

SUMMARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

IHdB = -37.68

-43.49

7.59

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

SUM
0 0 0
0 0 0
0 0 0

4 0 0 0 0 O
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HISTOGRAM OF BEAM PATTERH FACTORS > 0 dB

B= 0dB TOB= 1dB NUMBER OF ECHOES = 147
B= 1d8 TOB- 2dB NUMBER OF ECHOES = 102
B= 2dB TOB3 3dB HUMBER OF ECHOES - 69
TOTAL HUMBER OF REOORDED ECHOES = 1733

NUMBER OF ECHOES USED FOR STATISTICS = 953

JNNGE BACKSCATTERIBG CROSS SECTION = -1564E-03
BACKSCATTERIHG CROSS SECTION STD DEV = .3100E-03

AVERAGE TARGET STRENGTH IS dB -

TARGET STRENGTH STD DEV IN dB =

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 318

NUVBER 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

Reading file D:\espjira\chels.dat
Analyzing Run # 1
DATA GROUP REPORT FOR TRANSDUCER 1

OO O OO0 OCOOCOONRFPFFRPWNOOOODOOOOOOOo

©

IHdB -

[eNeoNeoloNolNololoNeoloNoNoloNoNoelolNoelNoelNollololNo oo oo o]

OO0 oo o
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79
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e
80
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-38.06

-44.22

7.74



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
Il 000O0OOOOOOT11100O0O00 0 000 OO OOOTU OTU OT OO
t
HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB
B~A0 dB TOB= 1dB - NUMBER OF ECHOES = 0
B T0B= 2dB NUMBER OF ECHOES = 0
B= 2dB TOB- 3dB NUMBER OF ECHOES = 0
TOTAL NUMBER OF RECORDED ECHOES = 5
NUHBER OF ECHOES USED FOR STATISTICS = 2
AVERAGE BACKSCATTERING CROSS SECTION = .3478E-05 INdB = -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 > O 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 = .280E-02
/ALENT 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 00 O0OOUOT OO 4 25 20 30 3B 1611 4 2 2 000 000 O0OCO0OO0OCO0OO0CTO

t

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB



B 0dB TOB= 14dB HUMBER OF ECBOES = 20

B= 1dB TOB= 2dB HUHBER OF ECHOES = 15

B= 2d8 TOB= 3dB HUHBER OF ECHOES = 18

TOTAL NUHBER OF RECORDED ECHOES = 391

HUHBER OF ECBOES USED FOR STATISTICS = 147

AVERAGE BACKSCATTERIHG CROSS SECTION = 1119804 IHdB = 49,51
BACKSCATTERING CROSS SBCTIOH STD DEV = .1373E-04

AVERAGE TARGET STRENGTH IH dB = -51.26
TARGET STRENGTH STD DEV IN dB = 3.64

4 ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 53

HUHBER OF FISH USED = 147
FULL ANGLE OF OOHE = 6.00
ESTIMATED VOLUME IH CUBIC HETERS = _368E+04
DOJITY IB FISB PER CUBIC HETER = .400E-O1
APALEHT STRATUH LEHGTH (1/100) = 1.0000

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 -0 -28 -26 -24 -22 -20 -18 -16
4 0 0 0 0 O O O O 11 3 24 41 28 R 17 14 9 14 10 1 10 5 6 3 5 0 0 0O O O

HISTOGRAM OP BEAH PATTERH FACTORS > O dB

TOB= 1dB HUMBER OF ECBOES = 3

TOB= 2dB HUHBER OF ECBOES = 19

TOB= 3dB HUHBER OF ECBOES = 1
TOTAL HUMBER OF RECORDED ECHOES = 663
HUHBER OF ECBOES USED FOR STATISTICS = 276
AVERAGE BACKSCATTERIHG CROSS SECTION = .139%6E-03 INdB = -38.55
BACKSCATTERIHG O10SS SECTIOH STD DEV = .3911E-03
AVERAGE TARGET STREHGTH IH dB = -47.14
TARGET STREHGTB STD DEV IN dB = 7.98

4 ECBOES WITH BEAH PATTERH FACTORS > 0 dB= 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
EQUIVALENT STRATUM LENGTH (1/100)

.296E-01
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 0O O O O 0 29 97126 110128101 66 68 61 48 46 33 31 27 14 10

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

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

NUMBER OF ECHOES = 139
NUMBER OF ECHOES = 123

B= 2d8 TOB= 3dB NUMBER OF ECHOES = 71
NUMBER OF RECORDED ECHOES - 1920
NUHBER OF ECHOES DSED FOR STATISTICS = 1002
AVERAGE BACKSCATTERING CROSS SECTION = -1094E-03
BACKSCATTERING CROSS SECTION STD DEV = .3037E-03

AVERAGE TARGET STRENGTH IN dB =
TARGET STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 333

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

INdB = -39.61

-47.04

7.44

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
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-62 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0
-58 0 3 1 4 7 10 1 8
-56 0 2 4 10 28 3BV B 2
-54 0 13 2 1 9 36 4 40
-52 0 19 5 15 32 B B R
-50 0 22 5 B3 21 /98 4 R
-48 0 15 0 6 27 3B 2 4
-46 0 7 0 7 14 3H 19
-44 0 2 0 2 14 & 9 16
-42 0 1 0 2 8 4 9 8
-40 0 1 0 2 13 45 2 1
-38 0 0 0 0 10 46 0 0
-36 0 0 0 0 11 22 1 0
-34 0 0 0 0 10 A 0 0
-32 0 0 0 0 5 0 0
-30 0 0 0 0 6 14 0 0
-28 0 0 0 0 3 10 0 0
-26 0 0 0 0 5 6 0 0
-24 0 0 0 0 0 1 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
SUM 0 103 7 72 233 59 28 283
HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB
B= Offi TOB= 1dB OF ECHOES = 192
B= 1dB TOBa 2dB NUMBER OF ECHOES = 157
B= 2dB TOB= 3dB OF ECHOES = 100
TOTAL NUMBER OF RECORDED ECHOES = 2979
HUMBER OF ECHOES DSED FOR STATISTICS = 1427
AVERAGE BACKSCATTERING CROSS SECTION = .1050E-03
BACKSCATTERING CROSS SECTION STD DEV = +3089E-03

a(B"NE TARGET STREHGTH IN dB

TARGET STREHGTH STD DEV IN dB

/ ECHOES WIH BEAN PATTERN FACTORS > 0 dB= 449

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

ecNeoNoNoNoNolNoNoNolNolNelolNoeNoll el TleleleNolloelolNol
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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 0O O OOOOU 311 0O0O0OO0OO0O0DO0O0O0DO0OO0OO0ODO0OO0OO0OO0OO0OO0TO0

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUMBER OF ECHOES = 0
B= 1dB TOB= 2dB NUMBER OF ECHOES = 1
B 2dB TOB- 3dB NUMBER OF ECHOES = 3
NUHBER OF RECORDED ECHOES = 13
NUHBER OF ECHOES DSED FOR STATISTICS = 5
AVERAGE BACKSCATTERING CROSS SECTION = .2395E-05 INdB = -56.21
BACKSCATTERING CROSS SECTION STD DEV = .8743E-06
AVERAGE TARGET STRENGTH IN dB = -56.41
TARGET STRENGTH STD DEV IN dB = 1.46
T ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 4
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
Il 000O0O0O0OGOTUOG 5G6 1317214 72 22 10000000O0UO0O0O00

t
HISTOGRAM OF BEAM PATTERN FACTORS > O dB
B 0dB TOB= 1dB NUHBER OF ECHOES * 12

B 1d8 TOB= 2dB NUMBER OF ECHOES = 10
B= 2dB TOB= 3dB NUMBER OF ECHOES = 7



TOTAL NUMBER OF RECORDED ECHOES = 290

NUMBER OF ECHOES USED FOR STATISTICS

a

AVERAGE BACKSCATTERIHG CROSS SECTION

J1464E-04 INdB = -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 > O dB= 29
NUMBER OF FISH OSED = 9

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
Il 00 0 O0OOOUOTU O4 3 3 8 9 16 16 24 27 19 14 7 0 0 0 4 1 2 0 0 0 O

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUMBER OF ECHOES = 10
B= 1dB TOB= 2dB NUMBER OF ECHOES = 1
2d8 TOB= 3dB NUMBER OF ECHOES = 9

TOTAL HUMBER OF RECORDED ECHOES = 302

OF ECHOES USED FOR STATISTICS = 157
AVERAGE BACKSCATTERING CROSS SECTION = 173303 INdB = -37.61
BACKSCATTERING CROSS SECTION STD DEV = .5850E-03
AVERAGE TARGET STRENGTH IH dB = -43.61
TARGET STRENGTH STD DEV IH dB = 6.26

J ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 30

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



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 0O 0 O 0O O O O O 4 30 46 271 26 16 7 9
HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUMBER OF ECHOES = 25

B 1d8 TOB= 2dB NUMBER OF ECHOES = 2

B= 2dB TOB= 3dB HUMBER OF ECHOES = 12

TOTAL HUMBER OF RECORDED ECHOES = 326

HUMBER OF ECHOES USED FOR STATISTICS = 182

A~ Tt BACKSCATTERING CROSS SECTION = .7080E-04 INdB = -41.50
BACKSCATTERING CROSS SECTIOH STD DEV = .2185E-03

AVERAGE TARGET STRENGTH IN dB = -46.78
TARGET STRENGTH STD DEV IN dB = 5.33
# ECHOES KITH BEAH PATTERH FACTORS > 0 dB= 9

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

SUMVMARY OF DATA FROM DEPTH 1.0 TO 25.0

FROM
TO

DEPTH INTERVALS

1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60
3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60 25.00
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HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 47

B 1dB TOB= 2dB NUHBER OF ECHOES = 4
2d8 TOB= 3dB NDHBER OF ECHOES = 31

TOTAL HUHBER OF RECORDED ECHOES = 931

NUHBER OF ECBOES USED FOR STATISTICS = 435

AVERAGE BACKSCATTERIHG CROSS SECTION - .9527E-04 INdB

BACKSCATTERIHG CROSS SECTION STD DEV = .3833E-03

AVERAGE TARGET STRENGTH IH dB =

TEFLFT STRENGTH STD DEV IN (B =

I ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 122
NUHBER OF FISH DSED = 435
FULL ANGLE OF OOHE = 6.00

ESTIMATED VOLUHE 1B 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 FEttt"TKAHSDUCER 1
TOTAL NUHBER OF PINGS = 8079

DATA FOR FREQUENCY  420.

[eNeoNoNeoNoNoNoNoNoNelelelNelNolNolNolNolNolNolNolao]

o

[eNeoleoNeoleloloelNelolNelollolo oo oo oo N

&

coocommurmEBN8E8ISB8LYdITARE

-40.21
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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 -4 -32 -30 -28 -26 -24 -22 -20 -18 -16
J 0 00 O0OO0OOO0OTO OO0 B3 2 2 0 0 0 0OOO O O OOO0OO0OUO0OTUO0OTO0OTUOTO

J

HISTOGRAM OF BEAM PATTERH FACTORS > O dB

B= 0dB TOB - 1dB HUMBER OF ECHOES =
B= 1d8 TOB= 2dB HUMBER OF ECHOES =
B= 2d8 TOB- 3dB HUMBER OF ECHOES =
TOTAL NUMBER OF RECORDED ECHOES = 47

HUHBER OF ECHOES USED FOR STATISTICS 45

~ R gE BACKSCATTERIHG CROSS SECTION S431E-05  INdB = -52.65

BACKSCATTERIHG CROSS SECTION STD DEV = 1522605

AVERAGE TARGET STRENGTH IH dB = -52.83
TARGET STRENGTH STD DEV DFf dB = 1.30
/ ECHOES WITH BEAM PATTERH FACTORS > 0 dB= 14

HUMBER OF FISH OSED = 45

FULL ANGLE OF GONE = 6.00

ESTIMATED VOLUHB 1B CUBIC METERS = .200E+04

DENSITY IN FISH PER CUBIC METER = .1556-01

EQUIVALENT STRATUM LENGTH (1/100) -  1.0000

SSFFIARY 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 -0 -28 -26 -24 -22 -20 -18 -16

# 0 0 0O O O O O O 26 8 8125 8 79 4 16 7 11 0 0 000 O O0 O

HISTOGRAM OF BEAM PATTERH FACTORS > O dB

B= 0dB TOB= 1dB HUMBER OF ECHOES = 9
B= 1dB TOB= 24dB NUMBER OF ECHOES = 64
B= 2dB TOB= 3dB HUHBER OF ECHOES = 47

TOTAL HUMBER OF RECORDED ECHOES = 1536

0 0 O



NUMBER OF ECHOES USED FOR STATISTICS = 547

AVERAGE BACKSCATTERIHG CROSS SECTICH = .1070E-04 IHdB = -49.71
BACKSCATTERIHG CROSS SECTIOH STD DEV = J1218E-04

AVERAGE TARGET STREHGTH IH dB = -51.41
TARGET STRENGTH STD DEV IH dB = 3.71

S ECHOES WITH BEAH PATTERH FACTORS > O dB= 190

NUMBER OF FISH USED = 47
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 000 O0OOTUOTU O 6 4 17 22 10 0 0 0 3 6 3 1 0 0 0 0 O 0O 0 0 0 O
X

HISTOGRAM OF BEAH PATTERH FACTORS > 0 dB

B 0dB TOB= 1dB NUMBER OF ECHOES = 18

B= 1d8 TOB= 2dB NUMBER OF ECHOES = 15

B 2dB TOB= 3dB NUMBER OF ECHOES = n

TOTAL NUHBER OF RECORDED ECHOES = 186

NUMBER OF ECHOES USED FOR STATISTICS = 91

A" GE BACKSCATFERING CROSS SECTIOH = *2310e-04 IN dB = -46.36

BACKSCATTERING CROSS SECTION STD DEV = LA548E-04

AVERAGE TARGET STRENGTH IH dB = -50.91

TARGET STREHGTH STD DEV IB dB = 5.43

T ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 44

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



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 -0 -28 -26 -24 -22 -20 -18 -16
t 0 0 0 0OOO O O O O 1115 4@8332 26 46 3 2 00 0011 10 0 0 O

HISTOGRAM OF BEAH PATTERH FACTORS > O dB

B= 0dB TOB= 1dB HUHBER OF ECHOES = 36
B= 1dB TOB= 2dB HUHBER OF ECHOES = 26
B- 2dB TOB= 3dB HUHBER OF ECHOES = 25
TOTAL NUHBER OF RECORDED ECHOES - 340

HUHBER OF ECHOES USED FOR STATISTICS 181

AVERAGE BACKSCATTERIHG CROSS SECTION

.6479E-04 INdB = -41.88

BAFATTERING CROSS SECTION STD DEV = .3946E-03
AVERAGE TARGET STRENGTH IN dB = -48.77
TARGET STRENGTH STD DEV IH dB = 4.38

t ECHOES WITH BEAM PATTERN FACTORS > O dB= 87

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) = L3491

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 1 7 0 0 0 0 0 0 32
-56 0 24 5 24 0 0 0 0 0 0 103
-54 0 25 6 20 1 8 3 0 0 0 123
-52 0O 3§ 14 20 10 A 18 0 0 0 223
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ANGRAM OF BEAM PATTERN FACTORS > 0 dB

B 0dB TOB= 1dB NUMBER OP ECHOES = 142
B= 1dB TOB= 2dB NUMBER OF ECHOES = 109
B 2dB TOB= 3dB HUMBER OF ECHOES = 84

TOTAL NUMBER OF REOORDED ECHOES = 2109

NUMBER OF ECHOES USED FOR STATISTICS 864

AVERAGE BACKSCATTERIHG CROSS SECTION .2306E-04 INdB = -46.37

BACKSCATTERING CROSS SECTION STD DEV = .1824E-03
AVERAGE TARGET STRENGTH IN dB = -50.88
TARGET STRENGTH STD DEV IN dB = 4.15

/’APES WITH BEAM PATTERN FACTORS > O dB= 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
AnalyzingRun /1 *———-

DATA GROUP REPORT FOR TRANSDUCER 1 C~I1? 3
TOTAL NUMBER OF PINGS = 2197

Od&k

DATA FOR FREQUENCY 420.



SUMVMARY OF DATA FROM DEPTH 1.0 TO 5.0

TARGET STREHGTH DISTRIBUTION FOR STRATUWM 1

TS “74 *72 -70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 44 -42 -40 -38 -H6 -34 -32 -0 -28 -26 -24 -22 -20 -18 -16
/ 00 0O0O0OOOOO0OT12 2000 0 0 00O 0O OO0OOTOTO OO OT OO
t

HISTOGRAM OP BEAH PATTERH FACTORS > O dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 0

B 1d8 TOB= 2dB NUHBER OF ECHOES = 0

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

TOTAL NUHBER OF RECORDED ECHOES = 7

HUMBER OF ECHOES USED FOR STATISTICS = 5

AVERAGE BACKSCATTERING CROSS SECTIOH = .6738E-05 IHdB = -51.71

BAWERIHG 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

SUMVARY 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 -0 -28 -26 -24 -22 -20 -18 -16
I 00 0 OOOTO OO 8 19 29 38 46 P 2313 2 0 0 0 0O OO O O OOOOTO

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB HUMBER OF ECHOES = 28
B= 1dB TOB= 2dB NUHBER OF ECHOES = PA]
B 2dB TOB= 3dB 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 =

AVERAGE TARGET STREHGTH IN dB =

TARGET STREHGTH STD DEV IH dB =

t ECBOES WITH BEAH PATTERH FACTORS > 0 dB=

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 (5/100) = 1.0000

SUFFIARY 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
6 14

t 000 O0OCOO0OO 2 10

HISTOGRAM OF BEAH PATTERN FACTORS > O dB

-1119E-04

72

B= 0dB TOB- 1dB NUMBER OF ECHOES - 3

B= 1dB TOB
B= 2dB TOB

TOTAL NUHBER OF RECORDED ECHOES =

NUHBER OF ECBOES DSED FOR STATISTICS =
AVERAGE BACKSCATTERING CROSS SECTION =
BACKSCATTERING CROSS SECTION STD DEV =
ANNE TARGET STRENGTH Df dB =

TARGET STRENGTH STD DEV IH dB =

/ ECHOES WITH BEAM PATTERS FACTORS > 0 dB=
NUHBER OF FISH USED = 4
M 1 ANGLE OF COKE - 6.00
ESTIMATED VOLUME IN CUBIC HETERS = .104E+05

DEHSITY DFf FISH PER CUBIC HETER = _424E-02
EQUIVALENT STRATUH LENGTH (i/100) = .9818

SUMMARY OF DATA FROH DEPTH 13.0 TO 25.0

2 dB NUMBER OF ECHOES = 7
3dB NUMBER OF ECHOES = 7

66

44

.6198E-05

.3772E-05

17

9 3

46 44
00

INdB =

-50.42

3.64

-42 -40 -38 -36 -34 -32 -0 -28 -26 -24 -22 -20 -18 -16
0 0o 00O OO OOTOTOTUOTG OO

-52.08

-52.87

2.69



TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -68 -66 64 -62 60 -58 -56 54 52 -50 -48 -46 -4 -42 40 -38 -36 -34 -32 -30 -28 26 -24 -22 -20 -18 -16
I 0000O0OOOOOGOT=2 16 2 110000O0O0O0UO0UO0O0O0O0O0 0 0

HISTOGRAM OF BEAH PATTERH FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 3

B= 1d8 TOB= 2dB NUHBER OF ECHOES = 6

& 2dB TOB= 3dB NUMBER OF ECHOES = 7

TOTAL NUMBER OF RECORDED ECHOES = 47

NUMBER OF ECHOES USED FOR STATISTICS = 2

AVERAGE BACKSCATTERING CROSS SECTION = .7401E-05 IN = -51.31
BACKSCATTERIHG CROSS SECTION STD DEV = -4636E-05

AVENGE TARGET STRENGTH IN dB = -51.78
TJJS STRENGTH STD DEV IN dB = 1.82
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) L1257

SUMMARY OF DATA FROM DEPTH 1.0 TO 25.0
DEPTH INTERVALS

“[ROH 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
-63 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 4 6 0 0 0 0 0 0 10
-56 0 3 15 1 0 0 0 0 0 0 2
-54 1 1 26 8 0 0 2 0 0 0 38
-52 2 1 3 12 3 1 2 5 8 0 70
-50 2 0 4 5 4 0 0 0 2 0 58
-48 0 0 1 2 0 0 1 0 0 43
-46 0 0 0 0 0 0 0 1 0 24



44 0 0 13 0 0 0 0 0
-42 0 0 2 0 0 0 0 0
-40 0 0 0 0 0 0 0 0
-38 0 0 0 0 0 0 0 0
-36 0 0 0 0 0 0 0 0
-4 0 0 0 0 0 0 0 0
-32 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0
-22 0 0 0 0 0 0 0 0
-20 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0
SUM 5 5 28 & 9 1 4 6
HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB
B 0dB TOB= 1dB HUMBER OF ECHOES = A
d TOB= 2dB HUMBER OF ECHOES = 36
* d TOB= 3dB HUMBER OF ECHOES = 3
TOTAL NUHBER OF RECORDED ECHOES = 711
NUMBER OF ECHOES OSED FOR STATISTICS = 287
AVERAGE BACKSCATTERIHG CROSS SECTION = J1122E-04
BACKSCATTERIHG CROSS SECTION STD DEV = .1025E-04

AVERAGE TARGET STRENGTH IN dB =
TARGET STRENGTH STD DEV Il dB =

1t ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 105

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
/ALENT STRATUM LENGTH (W/100) = .8555
Reading file D:\esp_nra\che4d.dat *

Analyzing Run / 1
DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL HUMBER OF PINGS = 6117

DATA FOR FREQUENCY 420.

SUMMARY OF DATA FROM DEPTH 1.0 TO 5.0

[eNeololololNoNolNoeNolololololo o)

[y

IN dB =

[cNeoloNoloNoNelNololololololo o]

o

cooocoococoococoococonm

287

-49.50

-50.92

3.49



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 000 O0OOOO0OTO0O 3 0 6 3 1.0 0 0 0O OO O OO0 O0OCO0OTO O 00O

HISTOGRAM OP BEAH PATTERH FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OF ECBOES = 5

B= 1d8 TOB= 2dB NUHBER OF ECBOES = 1

B= 2dB TOB= 3dB NUHBER OF ECHOES = 2

TOTAL NUHBER OF RECORDED ECHOES = p

HUHBER OF ECBOES USED FOR STATISTICS = 23

AVERAGE BACKSCATTERING CROSS SECTIOH = .3635E-05 IH dB = -54.39
BACKSCATTERIHG CROSS SECTIOH STD DEV = .2320E-05

AVERAGE TARGET STRENGTH IH dB = -55.00
TFIR STREHGTH STD DEV IN dB = 2.18

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

SUMMARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STREHGTH DISTRIBUTION FOR STRATUM 2

T2W4 -72 -70 -68 66 64 -62 -60 -58 -56 54 -52 -50 48 -46 44 -42 -40 -38 -36 -3 -32 -0 -28 -26 -24 -22 -20 -18 -16
MW 00 00 000 14 25 3 78106 % 60 3 10 40 10 100 0 0 060 00

t

HISTOGRAM OF BEAH PATTERH FACTORS > O dB

B 0dB TOB
B= 1d8 TOB
B= 2dB TOB

1dB HUMBER OF ECBOES = 62
2dB HUHBER OF ECHOES = 55
3dB HUMBER OF ECBOES = 43

TOTAL NUHBER OF RECORDED ECHOES = 1306

HUHBER OF ECHOES USED FOR STATISTICS = 458

AVERAGE BACKSCATTERING CROSS SECTIOH * A778E-04 IHdB = -47.50

BACKSCATTERIHG CROSS SECTION STD DEV = .3599E-04



AVERAGE TARGET STREBGTH IN dB

-49.39

TARGET STRENGTH STD DEV IN dB

3.74

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 00 O0O01 2 1530 21 13 8 7 0 0O 00 0 00 00 O0O 00

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0d3 TOB
B= 1dB TOB
B= 2dB TOB

1d8 NUMBER OF ECHOES = n
2 dB NUMBER OF ECHOES = 20
3dB NUMBER OF ECHOES = 10

TOTAL NUMBER OF RECORDED ECHOES = 262
NUMBER OF ECHOES USED FOR STATISTICS = 97

AVERAGE BACKSCATTERING CROSS SECTION = J1144E-04 N

-49.42
BACKSCATTERING CROSS SECTION STD DEV = .8702E-05

AVERAGE TARGET STRENGTH IN dB = -50.43
T "~ p STRENGTH STD DEV IN dB - 2.90
1 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

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 0O O O O O O O 17 8 66 61 50 24 3 0 O

HISTOGRAM OF BEAH PATTERH FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 40

B= 1dB TOB= 2dB NUMBER OF ECHOES = A

B= 2dB TOB ““ 3dB HUMBER OF ECHOES = 30

TOTAL NUMBER OF RECORDED ECHOES = 870

HUMBER OF ECHOES USED FOR STATISTICS = 306

AVERAGE BACKSCATTERING CROSS SECTION = J49%E-04 IH = -48.25
BACKSCATTERING CROSS SECTION STD DEV = .1082E-04

AVERAGE TARGET STRENGTH IH dB = -49.20
TARGET STREHGTH STD DEV IN dB = 2.81

ES WITH BEAM PATTERN FACTORS > 0 dB= 104

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

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
e «r 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 73R 5 4 2 1 0 0 69
-52 3 0 12 8 11 13 12 60 0 0 196
-50 1 1 17 105 4 11 2 H# 0 0 194
-48 0 3 6 99 0 5 28 2% 2 0 169
-46 0 3 4 &0 1 1 3B 15 1 0 118
-44 0 1 2 3 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



g
[cNeoNolNelNoelelNollolNolNolNolNo)
[cNeololoNoelNeNoelNoell Silo o]
[eoNeNeloNolleloloellololNolleo]
OO O OO0 OO0OOOoOEr o
[eNeoloNeolNolNelNoelelNolololo)
[eNoNoNoNoNoloNeNollolNo o)
[eNeoloNelNelNolNolNolNolNolNolo)
[eoNeoNoNoNelolNolNololNolollo)
[cNeNolNelolollolNololNolNolo)
ol eNelelolloelNellelolNolloio]
O OO0 OO0OOORroOoOr o

SUH

&
&
N
2
R~
&

109

g
I
o
€

HISTOGRAM OP BEAM PATTERN FACTORS > O dB

0OdB TOB= 1dB NUMBER OF ECHOES = 118
1dB TOB= 2dB HUMBER OF ECHOES = 110
2d8 TOB= 3dB HUHBER OF ECHOES = 85

wwRR

HUMBER OF RECORDED ECHOES = 2462
HUHBER OP ECHOES USED FOR STATISTICS = 884
AVERAGE BACKSCATTERIHG CROSS SECTION = J1574E-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 *R -30 -28 -26 -24 -22 -20 -18 -16



4 0 0 0 00 0 OO0 9 % 6 3 1.0 0 0 0O O OO O OOTOOTUOTU OUOTUGOSF@WO

HISTOGRAM OP BEAM PATTERN FACTORS > O dB

B 0dB TOB= 1dB NUMBER OF ECHOES = 8
B 1dB TOB= 2dB NUMBER OF ECHOES = 10
B= 2d8 TOB= 3B NUMBER OF ECHOES = 2
TOTAL NUMBER OF RECORDED ECHOES = 42

BOMBER OF ECHOES OSED FOR STATISTICS 35

AVERAGE BACKSCATTERING CROSS SECTION

.3013E-05 HW?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
NUVBER OF FISH OSED = 3%

FOLL ANGLE OF OONE = 6.00

ESTIMATED VOLUVE IN CUBIC HETERS = .200E+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 -0 -28 -26 -24 -22 -20 -18 -16
4 0 0 0 O 0O O O O 9 29 460 7/7 63 62 33122 2 2 0 0 00 O O OO O OO

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B 0dB TOB= 1dB NUMBER OF ECHOES = 55
B 1d8 TOB= 2dB NUMBER OF ECHOES = 38
B= 2dB TOB= 3ft NUMBER OF ECHOES = A
TOTAL NUMBER OF RECORDED ECHOES = 1039
NUMBER OF ECHOES OSED FOR STATISTICS = 3%
AVERAGE BACKSCATFERING CROSS SECTION = J1647E-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 <C= 127

HUMBER OF FISH USED = 3%
FULL AHGLE OF OOHE = 6.00
ESTIMATED VOLUHE IH CUBIC HETERS = .111E+05
DEHSITY IH FISH PER CUBIC METER = .355E-01
EQUIVALENT STRATUM LEHGTH (W/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 -0 -28 -26 -24 -22 -20 -18 -16
# 0 0 0 0 0 0 O O 3 7 21 25 28 24 9 4 3 2 1 6 3 1 0 0 1 0 0O 0 0 O

HANRAH OF BEAH PATTERH FACTORS > 0 dB

B= 0dB TOB= 1dB HUHBER OF ECHOES = 23
B= 1d8 TOB= 2dB HUHBER OF ECHOES = 17
B= 2d8 TOB= 3dB HUHBER OF ECHOES = 20
TOTAL HUHBER OF REOORDED ECHOES = 278
HUHBER OF ECHOES USED FOR STATISTICS = 148

AVERAGE BACKSCATTERIHG CROSS SECTIOH SI9E-04  INdB = -42.89

BACKSCATTERIHG CROSS SECTIOH STD DEV = .2239E-03
AVERAGE TARGET STREHGTH IH dB = -49.45
TARGET STREHGTH STD DEV IH dB = 5.73
T 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 0O 0 0O 0 0 0 0 0 7 37 14 12 6512 86 4 5 0 2 0 0 0 0 0 0 O



BISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B 0dB TOB= 1dB NUHBER OF ECHOES = 14

B= 1dB TOB= 2dB NUHBER OF ECHOES - 2

B= 2d8B TOB= 3dB NUHBER OF ECHOES = 9

TOTAL NUHBER OF RECORDED ECHOES = 198

NUHBER OF ECHOES USED FOR STATISTICS = 118

AVERAGE BACKSCATTERING CROSS SECTION = .6781E-04 IN dB =
BACKSCATTERING CROSS SECTION STD DEV = .1346E-03

AVERAGE TARGET STREHGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 45

NUHBER OF FISH USED = 118
FHAGLE 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

SUMMARY OF DATA FROM DEPTH 1.0 TO 25.0

DEPTH INTERVALS

-41.69

-46.75

6.26

FROM 1.00 3.40 5.80 8.20 10.6< 13.00 15.40 17.80 20.20 22.60
TO 3.40 5.80 8.20 10.60 13.0< 15.40 17.80 20.20 22.60 25.00

TS

-74 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
-66 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0
-58 1 9 5 6 0 0 0 0 0
-56 0 B8 20 24 0 0 0 0 0
-4 0 12 29 28 3 0 3 1
-52 0 8 48 25 10 1 2 5
-50 0 3 T2 2 1 2 7 4
-48 0 2 N 2 2 1 6 3
-46 0 0 el 6 2 1 2 1
-44 0 0 33 4 0 0 0 5
-42 0 0 1 2 0 1 0 1
-40 0 0 2 0 0 0 0 8
-38 0 0 2 0 0 0 0 6
-36 0 0 0 0 6 0 0 0 4
-4 0 0 0 0 3 0 0 0 5

[eNeoNoloNoNoNolololNolNolelNollolNolololollo ool
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-32 0 0 0 0 10 0 0 0 0 1
-30 0 0 0 0 0 0 O 0 2 0 2
-28 0 0 0 0O 0 0 O 0 0 0 0
-26 0 0 0 0 10 0 0 0 0 1
=24 0 0 0 0O 0 0 O 0 0 0 0
-2 0 0 0 0O 0 0 O 0 0 0 0
-20 0 0 0 0O 0 0 O 0 0 0 0
-18 0 0 0 0O 0 0 O 0 0 0 0
-16 0 0 0 0O 0 0 © 0 0 0 0
SUH 1 52 343 141 40 18 6 33 5 0 695

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUMBER OF ECHOES = 100

B= 1d8 TOB= 2dB NUMBER OF ECHOES = 87

B= 2dB TOB= 3dB NUMBER OF ECHOES = 65

TOTAL NUMBER OF RECORDED ECHOES = 1557

NUTOER OF ECHOES USED FOR STATISTICS = 695

al gB BACKSCATTERING CROSS SECTION = J3195E-04  INdB = -44.96

BACKSCATTERING CROSS SECTION STD DEV = #U97E-03

AVERAGE TARGET STRENGTH IB dB = -49.37

TARGET STRENGTH STD DEV IN dB = 5.05

I ECHOES WITH BEAM PATTERH FACTORS > 0 dB= 252

NUMBER OF FISH USED = 695
FULL ANGLE OF OONE = 6.00
ESTIMATED VOLUME IN CUBIC METERS = .178E+H06
DENSITY IN FISH PER CUBIC METER = .391E-02
EQUIVALENT STRATUM LENGTH (ii/100) = .8800
Reading file D:\esp_nra\che4s.dat

Analyzing Run /1 T
Dj~FROOP REPOST FOR TRANSDUCER 1
H I NUMBER OF PINGS = 540

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 0O 0 0O 0 0O 0 3 6 7 1 7 2 0 0O 0 0 00O O O0OOOTUOTOOSTUDO



HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUMBER OF ECHOES = 10
B= 1dB TOB= 2dB HUHBER OF ECHOES = 6
B= 2dB TOB= 3dB NUMBER OF ECHOES = 4
TOTAL NUHBER OF RECORDED ECHOES = 50
NUHBER OF ECHOES USED FOR STATISTICS = 36
AVERAGE BACKSCATTERIHG CROSS SECTION = .9329E-05 IHdB = -50.30
BACKSCATTERIRG CROSS SECTICH 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
JR 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 00 O0O0OUOTUOTUOUO OO 8 513 6 6 30 0 000 0 O0OO0OO0OO0OO0O0OO0TODO

OF BEAH PATTERH FACTORS > 0 dB

TOB= 1dB HUHBER OF ECBOES = 6
B= TOB= 2dB NUHBER OF ECHOES = 8
B= TOB= 3dB NUMBER OF ECHOES = 4
TOTAL HUMBER OF RECORDED ECHOES = 153
HUHBER OF ECHOES USED FOR STATISTICS = 51
AVERAGE BACKSCATTERIHG CROSS SECTION = 192604 INdB = -49.24
BACKSCATTERING CROSS SECTION STD DEV = .8595E-05
AVERAGE TARGET STREHGTH IH dB = -50.17
TARGET STRENGTH STD DEV IH dB = 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

SUMVARY 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 O0OOOOOOOO OO ODZ11O0 3 0O0O0OO0OO0OTO0OO0ODO0OSOOO0OTO0OODO0ODOU OO ODTO
t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B=_0dB TOB= 1dB NUMBER OF ECHOES - 0
TOB= 2dB NUMBER OF ECHOES = 0
A d TOB= 3dB NUMBER OF ECHOES = 0
TOTAL NUMBER OF RECORDED ECHOES = 9
NUMBER OF ECHOES USED FOR STATISTICS = 4
AVERAGE BACXSCATTERING CROSS SECTION = .2057E-04 IN dB = -46.87
BACKSCATTERING CROSS SECTION STD DEV = . 7608E-05
AVERAGE TARGET STRENGTH IN dB = -47.16
TARGET STRENGTH STD DEV IN dB = 1.95

| ECHOES WITH BEAM PATTERN FACTORS > O 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

ALENT STRATUM LENGTH (i/100) = 1.0000

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 -4 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
# 00 00 0O 00 O O O 4 19 17 26 33 2512 10 0 0 0 0 O O O O O O O O

HISTOGRAM OF BEAM PATTERN FACTORS > O dB



B= 0dB TOB= 1dB HUMBER OF ECHOES = 25

B 1dB TOB= 2dB HUMBER OF ECHOES = 17

B 2dB TOB= 3dB NUHBER OF ECHOES = 18

TOTAL HUMBER OF RECORDED ECHOES = 232

NUHBER OF ECHOES USED FOR STATISTICS = 146

AVERAGE BACKSCATTERING CROSS SECTION = .2873E-04 INdB = -45.42
BACKSCATTERIBG CROSS SECTION STD DEV = .2373E-04

AVERAGE TARGET STRENGTH IN dB = -46.77
TARGET STRENGTH STD DEV IN dB = 3.50
/ ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 60

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

ANALENT STRATUM LENGTH (t/100) = .7692

SUMMARY OF DATA FROM DEPTH 1.0 TO 25.0

FROM

DEPTH INTERVALS

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

OO0 0000000000000 OO
coocoocoococococwowRh RNEwooocoocoooo
OO0 0000000000000 OO
OO0 RROO000O0O 00O
OO0 0000 OWORROOOOOOOOOOO O
CO0OO0 0000000 ONOO0OO00OO0O00 OO
CO0OO0O00O0O0OCORrRrWOPIHROOOOOOO OO O
cocoocococoocoohBBBRwrooococoocoocoo
OO OO0 ONORNWNNNNOOOOOOO OO O
OO0 0000000000000 O0OO0O00 OO O

SUM
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11STOGRAM OF BEAH PATTERS FACTORS > 0 dB

0dB TOB= 1dB
1dB TOB
> 2dB TOB

o=
o=

[OTAL NUHBER OF RECORDED ECHOES =
IUHBER OF ECHOES OSED FOR STATISTICS
AVERAGE BACKSCATTERING CROSS SECTION
IACMPTERING CROSS SECTION STD DEV
tVERAGE TARGET STRENGTH IN dB =
ARGET STRENGTH STD DEV INdB =

f ECHOES WITH BEAH PATTERN FACTORS >
IUHBER OF FISH USED =

m  ANGLE OF CONE =

JSTIHATED VOLUHE IN CUBIC HETERS

DENSITY IH FISH PER CUBIC HETER
BIVALENT STRATUM LEHGTH (1/100)

leading file D:\esp _nra\cheds.dat
Analyzing Run t 2

IATA GROUP REPORT FOR TRANSDUCES 1
TOTAL HUHBER OF PIHGS =

IATA FOR FREQUENCY 420.

ILHHARY OF DATA FROH DEPTH 1.0 TO

0 dB=

237
6.00
169E+05

-140E-01

.8800

7745

5.0

PRGET STRENGTH DISTRIBUTION FOR STRATUH 1
B -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 0O 0 O

7 17 25 84215175219 120 24 20 8

11STOGRAM OF BEAH PATTERN FACTORS > O dB

O O OO oo
[eNeoNoNoNeNol
O OO OoOoOoOo
OO oOoOooOoOo
[eoNeNeolNoeNoNe]

14 115 15 0 237

NUMBER OP ECHOES = 41
2dB NUHBER OF ECHOES = 3l
3dB HUHBER OF ECHOES = 2

444

237

.2203E-04 INdB = -46.57

.2099E-04

-48.15

3.68

98

1

3 0

1

0 0

0 0 0 0 O



B 0dB TOB= 1dB NUMBER OF ECHOES = 93
B 1dB TOB- 2dB NUMBER OF ECHOES = 63
B= 2dB TOB= 3dB HUMBER OP ECHOES = 51
TOTAL NUMBER OF RECORDED ECHOES = 3056
NUMBER OF ECHOES USED FOR STATISTICS - 919

AVERAGE BACKSCATTERING CROSS SECTION .2481E-04 INdB = -46.05

BACKSCATTERING CROSS SECTION STD DEV = LA140E-04
AVERAGE TARGET STRENGTH IN dB = -47.71
TARGET STRENGTH STD DEV IN dB = 3.51
| 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 -4 -32 -30 -28 -26 -24 -22 -20 -18 -16
/ 0 0 0 0O O O O O 40 80113101112 94 75 34 35 37 46 32 2 15 914 7 2 0 0 0 O

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B OdB TOB= 1dB NUMBER OF ECHOES = 112

B= 1dB8 TOB= 2dB NUMBER OF ECHOES = 71

B- 0JB TOB= 3dB NUMBER OF ECHOES = 63

TOTAITHEIHBER OF RECORDED ECHOES = 1573

NUMBER OF ECHOES USED FOR STATISTICS = 878

AVERAGE BACKSCATTERING CROSS SECTION = J1253E-03  INdB = -39.02
BACKSCATTERING CROSS SECTION STD DEV = .3631E-03

AVERAGE TARGET STRENGTH IN dB = -47.24
TARGET STRENGTH STD DEV IB dB = 7.72
| ECHOES WITH BEAM PATTERN FACTORS > O dB= 246

NUMBER OF FISH USED = 878

FULL ANGLE OF GONE = 6.00

ESTIMATED VOLUME IN CUBIC HETERS = .149E+05



DENSITY IH FISH PER COBIC METER
EQOIVALENT STRATUM LENGTH (tyl0O)

-591E-01
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 -4 -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 O O 11 42 4 59 52 38 29 14 5 1 0 0 0 O 0 000 O0OO0OOTP O

t

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB HUMBER OF ECHOES = 46

B= 1dB TOB= 2dB HUMBER OF ECHOES = 40

B= 2dB TOB* 3dB NUHBER OF ECHOES = 30

TOI"pHBER OF RECORDED ECHOES = 570

NUHBER OF ECHOES USED FOR STATISTICS = 295

AVERAGE BACKSCATTERING CROSS SECTION = J1167E-04  INdB = -49.33
BACKSCATTERING CROSS SECTION STD DEV = -1210E-04

AVERAGE TARGET STRENGTH IN dB = -51.05
TARGET STRENGTH STD DEV IN dB = 3.79

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 116

NUHBER OF FISH USED = 295
FULL ANGLE OP CONE = 6.00
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 STRATUWM 4
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 O O O 19128 8 77 53 4 22 12 10 3 4 5 2 1 1 1 0 0 0 O

t
MSTOGRAH OF BEAM PATTERN FACTORS > 0 dB
3 0dB TOB= 1dB NUHBER OF ECHOES = 64

3> 1dB TOB= 2dB NUHBER OF ECHOES = 71
3 2d8 TOB= 3dB NUHBER OF BCHOES - 48



TOTAL NUMBER OF RECORDED ECBOES = 931

NUHBER OF ECHOES USED FOR STATISTICS = 464
AVERAGE BACKSCATTERIHG CROSS SECTIOH = .S661E-04
BACKSCATTERIHG CROSS SECTION STD DEV = #2504E-03

AVERAGE TARGET STRENGTH IN dB -

TARGET STRENGTH STD DEV IB dB =

# ECBOES WITH BEAM PATTERN FACTORS > O dB= 183

NUHBER OF FISH USED - 464
FULL ABGLE OF CONE = 6.00
ESTIMATED VOLUHE 1B CUBIC HETERS = .199E406
DENSITY IN FISH PER CUBIC HETER = .233E-02
EQUIVALENT STRATUH LENGTH (i/100) = 7692

SUHHARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

INdB =

-42.47

-47.85

4.89

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
=72 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0
62 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0

0 7 31 20 0 0 0 0

0 17 6 59 0 0 0 0
-54 0 271 8 66 2 7 3 6
-52 0O & MW 6 14 2B 24 58
-50 0 21 89 54 15 209 2B A4
-48 0 181 74 3H 17 17 18 D
-46 0 24 61 20 18 9 24 16
44 0 126 20 16 6 13 13 15
-42 0 H 14 15 0 4 16 2
-40 0 29 13 15 1 1 1 0
-38 0 2 19 10 0 2 8 0
-36 0 1 1 2 0 0 3 0
-4 0 16 9 0 0 0 4 0
-32 0 2 13 0 0 0 5 0
-30 0 4 16 0 0 0 2 0
-28 0 5 9 0 0 0 1 0
-26 0 5 2 0 0 0 1 0
=24 0 2 0 0 0 0 1 0
-22 0 0 0 0 0 0 0 0

[eNeoNoNeoleoNoNeoNoloNoNeolNollolololNoNoellololNelelNolNolNolNollo o)

w
@%OOOOOOOO



-20
-18
-16

SUH

0 0 0
0 0 0
0 0 0
0 1027 615

377

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

73 105 157 151 51 0 255

HISTOGRAH OF BEAM PATTERH FACTORS > 0O dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 315

B= 1dB TOB= 2dB NUHBER OF ECHOES = 245

B= 2dB TOB= 3dB NUMBER OF ECHOES = 192

TOTAL NUMBER OF RECORDED ECHOES = 6130

HUHBER OF ECHOES USED FOR STATISTICS = 2556

AVERAGE BACKSCATTERING CROSS SECTION = .6359E-04 INdB = *41.97
1 BACKSCATTERING CROSS SECTION STD DEV = .2455E-03

AV AN 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 =
FULL ANGLE OF CONE =

ESTIMATED VOLUME IN CUBIC HETERS
DENSITY IH FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH (i/100)

Reading file D:\espjira\chebd.dat

Analyzing Run t

DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUHBER OF PINGS =

DATAA FREQUENCY  420.

SUHHARY OF DATA FROH DEPTH

2556
6.00
.238E+06
.107E-01
.8800

¥r

5197

1.070 5.0

PARGET STRENGTH DISTRIBUTION FOR STRATUH 1
w8 -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 O OO0 1

i ird~i  nririr>=in'rj<A|-|G s finrtiir>nrsr *i*-na'r'itrfm [ifii*wmriiiN.n im

(Xe~r

2?11 41000 0O0OO0OOOOTOOTOOTOUOOGOTUW®

[ISTOGRAH OF BEAM PATTERN FACTORS > O dB

b 0dB TOB=
s 1dB TOB=

F 2dB TOB =

1dB
2 dB
3dB

NUHBER OF ECHOES = 14
NUHBER OF ECHOES = 3
NUHBER OF ECHOES = 5



rOTAL NUMBER OF RECORDED ECHOES = 30

SDMBER OF ECHOES OSED FOR STATISTICS = 2

WERAGE BACKSCATTERING CROSS SECTION = .3699%E-05 INdB = -54.32
BACKSCATTERING OI0SS SECTION STD DEV = .1859E-05

AVERAGE TARGET STRENGTH IN dB = -54.72
TARGET STRENGTH STD DEV IN dB = 1.79
T ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 2

NUMBER OF FISH OSED = 2

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 42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16
I 00000 OO0 4 0 420000000 O0O0 0 O

OF BEAH PATTERN FACTORS > 0 dB
B 0dB TOB= 1dB NUHBER OF ECHOES = 89
B 1dB TOB= 2dB NUMBER OF ECHOES = 55
B 2dB TOB= 3dB NUMBER OF ECHOES = 38
TOTAL NUMBER OF RECORDED ECHOES = 2915
N UM~ 1ECHOES USED FOR STATISTICS = 718
AVERAGE BACKSCATTERING CROSS SECTION = .2431E-04 INdB = -46.14
BACKSCATTERING CROSS SECTION STD DEV = -1645E-04
AVERAGE TARGET STRENGTH IN dB = -47.11
TARGET STRENGTH STD DEV IN dB = 3.12
T 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



SUMMARY OF DATA FROM DEPTH 9.0 TO 13.0

rARGET STREHGTH DISTRIBUTION FOR STRATUM 3
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 0O 0 0 0 3 5 2 6 8 6 2 0 0 0O OO O OO OOO0OO0OO0OTO

HISTOGRAM OP BEAM PATTERH FACTORS > 0 dB

8 0dB TOB= 1daB KUHBER OF ECHOES = 7
B 1dB TOB= 2dB BOMBER OF ECHOES = 4

2dB TOB= 3dB HUMBER OF ECHOES = 7
TOTAL HUMBER OF RECORDED ECHOES = 61
HUHBEOF ECHOES USED FOR STATISTICS = 42
AVERACT BACKSCATTERIHG CROSS SECTIOH - J1300E-04 INdB = -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 (W/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 0O 0O 0 0 0 O O 0 4 31 1315 9 4 2 0 00O O OOOOTO0OO0OTO0OTO

1ISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

3> 0dB TOB= 1dB NUHBER OF ECHOES = 16
3 1d8 TOB= 24dB HUMBER OF ECHOES = n
J 2d8 TOB= 3dB HUMBER OF ECHOES = 7

POTAL NUHBER OF RECORDED ECHOES = 376



NUMBER OF ECHOES DSED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IH ffi =

1 ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

HUHBER OF FISH DSED =
FULL AHGLE OF CONE =
ESTIMATED VOLUHE IN CUBIC HETERS

DENSITY IN FISH PER CUBIC HETER
EQUIVALENT STRATUH LENGTH (1/100)

OF DATA FROH DEPTH

= 78
= -1376E-04
= J1123E-04
A
78
6.00
= .156E+06
= _490E-03
= .8462
1.0T0 25.0
DEPTH INTERVALS

INdB =

-48.61

-49.69

2.91

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

O OO OO O O0ODODO0ODO0ODO0OO0OO0OO0COO0OOFRPNPMNOOTOOOOOOOO O
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SUM 13 16 62 668 30 16 5 9 28 0 867

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 126

B= 1d8 TOB= 2dB NUHBER OF ECHOES = 73

B= 2d8 TOB= 3dB NUMBER OF ECHOES = 57

TOTAL NUHBER OF REOORDED ECHOES = 3382

NUMBER OF ECHOES USED FOR STATISTICS = 867

AVERAGE BACKSCATTERING CROSS SECTION = .2213E-04 INdB = -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 £ 1 pT
DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL HUMBER OF PINGS = 7327

DATA FOR FREQUENCY 420.

1SUHHARY 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 O O O O O 3 8 1 1516 2 0 0 0 0 0 O O 0 OO O O O OO
t

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= O0dB TOB= 1dB NUHBER OF ECHOES = 13
B 1dB TOB= 2dB NUMBER OF ECHOES = 2
B= 2dB TOB= 3dB NUHBER OF ECHOES = 0

TOTAL NUHBER OF RECORDED ECHOES = 58



HUHBER OP ECHOES USED FOR STATISTICS

55

AVERAGE BACKSCATTERING CROSS SECTIOH

.9931E-05 IHdB = -50.03

BACKSCATTERIHG CROSS SECTIOH STD DEV = .4931E-05

AVERAGE TARGET STRENGTH IN dB = -50.64
TARGET STRENGTH STD DEV IN dB = 2.47
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 = .200E-01

EQUIVALENT STRATUM LENGTH (i/100) =  1.0000

SUH~OF DATA FROM DEFTH 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 0O 0O 0 OO0 924222912 7 3 5 1113 10060O0O0O0O0O0TO0
t

HISTOGRAH OF BEAM PATTERN FACTORS > O dB

& 0dB TOB= 1dB NUHBER OF ECHOES = 17

B= 1dB TOB= 2dB NUHBER OF ECHOES = 10

B~ 2d8 TOB= 3dB NUHBER OF ECHOES = 1

TOTAL NUHBER OF RECORDED ECHOES = 33%

NUHBER OP ECHOES USED FOR STATISTICS = 117

AVEMBACKSCATTERING CROSS SECTION = J1935E-04  INdB = -47.13
BACKSCATTERING CROSS SECTION STD DEV = .5390E-04

AVERAGE TARGET STRENGTH IN dB = -51.83
TARGET STRENGTH STD DEV IN dB = 4.91

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



SUHHARY OF DATA FROM DEPTH 9.0 TO 13.0

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 -0 -28 -26 -24 -22 -20 -18 -16

I 0 0 0 0 0O O O 0 417 2 42 29 21 27 31 17 13 15

t

HISTOGRAH OF BEAM PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUMBER OF ECHOES = 27
B= 1dB TOB= 2dB NUHBER OF ECHOES = 2
B= 2dB TOB= 3dB NUHBER OF ECHOES = 19

TOTAL NUHBER OF RECORDED ECHOES =

HUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION =

bS H cATTERING CROSS SECTION STD DEV

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

* J ECHOES WITH BEAM PATTERN FACTORS > O dB=

| NUVBER OF FISH USED =

& FULL AHGLE OF CONE =
ESTIHATED VOLUME 1B CUBIC METERS
DENSITY IN FISH PER CUBIC METER
EQUIVALENT STRATUM LENGTH (1/100) =

253
6.00

-356E+05
L712E-02

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 -0 -28 -26 -24 -22 -20 -18 -16
J 0 0 0 0 O O O O O O 5739530622 690 575 497 407 283 213 147 58 10 1

HISTOGRAM OF BEAH PATTERN FACTORS > O dB

B- 0dB TOB= 1aB
B 1dB TOB= 2dB
B- 2d8 TOB= 3dB
TOTAL NUMBER OF RECORDED ECHOES =

NUMBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

.4890E-04

NUHBER OF ECHOES = 731
NUMBER OF ECHOES = 545
NUHBER OF ECHOES = 368

6671

4486

. 7438E-04

434

253

indB = -43.11

.9291E-04

-47.44

5.94

78

INdB - -41.29

6 2

4 0 O

0

1

0 0 O

0 0 O

0 0

0 0



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 > O 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 (tyl00) = 8462

SUMMARY OP DATA FROM DEPTH 1.0 TO 25.0
DEPTH INTERVALS

% 1 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
-4 0 0 0 0 0 0 0 0 0 0 0
=12 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 2 2 1 19 I/ 5 0 111
-52 5 14 13 A 16 110 113 A 78 0 477
-50 2 16 5 21 12 139 139 157 9% 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 9% 149 24 % 0 611
-42 0 0 1 6 11 60 143 228 66 0 515
-40 0 0 1 1 12 29 155 190 3R 0 421
-38 0 0 0 1 15 25 9% 151 13 0 299
-5 0 0 1 2 6 10 5 1% U 0 222
-4 0 0 0 1 2 1 6 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 4 169 123 747 1348 1784 607 0 4911



1ISTOGRAH OF BEAH PATTERH FACTORS > 0 (IB

> 0dB TOB= 1dB HUMBER OF ECHOES = 788
5 1d TOB= 2dB HUMBER OF ECHOES = 589
2d8 TOB= 3dB HUHBER OF ECHOES = 398
TOTAL HUMBER OF RECORDED ECHOES = 7498
HUMBER OF ECHOES USED FOR STATISTICS = 4011
AVERAGE BACKSCATTERIHG CROSS SECTION = .7103E-04 IHdB = -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

FUI'| feLE OF CONE = 6.00

ESTiW eD VOLUHE IH CUBIC METERS = .257E+H06

DENSITY IH FISH PER CUBIC HETER = .191E-01

EQUIVALEHT STRATUH LENGTH (i/100) = .9200

Reading file D:\esp_nra\chebs.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 0O 0O 0 O 0 9 18 24 15 20 4 %0123 4 0 1 0 0 0 0 0 0 0O 0 O O O
X

HISTOGRAH OF BEAM PATTERN FACTORS > O dB

B 0dB TOB= 1dB HUHBER OF ECHOES = 9

B 1dB TOB= 2dB NUMBER OF ECHOES = 7

6s 2dB TOB= 3dB 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 > O dB= 20

NUHBER OF FISH OSED = 348
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUME IH CUBIC HETERS = .185E+04
DENSITY IN FISH PER CUBIC METER = .188EH0
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

SUHHARY OF DATA FROM DEPTH 5.0 TO 9.0

TARMCIREHGTH 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 0O 0O 0 0 2117181207197 14125 69107 70 33 10 5 1 1 0 0 O O 0O O O

HISTOGRAM OF BEAM PATTERH FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 222

B= 1dB TOB= 2dB HUHBER OF ECHOES = 168

B= 2d8 TOB= 3dB 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
AVEIFATARGET STREHGTH IH dB = -48.92
TARGET STRENGTH STD DEV IH dB = 5.20
T 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 -8B -26 -24 -22 -20 -18 -16
I 00 0 O0OOUOUO OO S5 2 18 25 1615 4 3 1.0 0 0 0 0O O OO O O O OO

1ISTOGRAH OF BEAM PATTERH FACTORS > 0 dB

 0dB TOB
1d8 TOB
F 2dB TOB

1dB NUHBER OF ECHOES = 10
2 dB NUHBER OF ECHOES = 13
3dB NUHBER OF ECHOES = 1

X)TAL NUMBER OF RECORDED ECHOES = 257

(UBER OF ECHOES OSED FOR STATISTICS = 9

WERAGE BACKSCATTERING CROSS SECTION = .9560E-05 IN dB = -50.20
ASCATTERING CROSS SECTION STD DEV = -9615E-05

AVERAGE TARGET STRENGTH IN dB = 51.62
PARCFtItENGTH STD DEV IN dB = 3.40
T ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 34

TOHBER OF FISH USED = 9

2ULL ANGLE OF CONE = 6.00

ESTIMATED VOLOME IN COBIC HETERS = .249E+05

JENSITY IN FISH PER CUBIC HETER .398E-02
EQUIVALENT STRATUM LENGTH (ii/100) 1.0000

MARY OF DATA FROH DEPTH 13.0 TO 25.0

FARGET STRENGTH DISTRIBOTIOH FOR STRATUM 4
S ~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
Iw 0 0 0 0 0 0 0 0O O 6 7 4 68 56 31 17 7 1 1 0 2 00 0 0O 0O O 0 O

11STOGRAH OF BEAH PATTERN FACTORS > O dB

0dB TOB
1d8 TOB
2dB TOB

1dB NUHBER OF ECHOES 3 45
2 dB NUHBER OF ECHOES = 47
3dB NUHBER OF ECHOES = 3

if

XFIAL NUHBER OF RECORDED ECHOES = 54

IWBER OF ECHOES USED FOR STATISTICS = 305

WERAGE BACKSCATTERING CROSS SECTION = .2576E-04 INdB = -45.89

\ACKSCATTERING CROSS SECTION STD DEV = .5053E-04



AVERAGE TARGET STRENGTH IN dB -47.93

3.62

TARGET STRENGTH STD DEV IN dB

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 (tyl00) = 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 8.70 10.60 13.00 15.40 17.80 20.20 22.60 25.00

SUH

74 o 0o o 0 o0 0 0 0 0 O 0
72 o 0o 0 0 0 0 0 0 0 O 0
-70 o o 0 0 0 0 0 0 0 0 0
68 o 0o 0 0 o0 0 0 0O o0 O 0
66 o 0o 0 0 0 o0 0 0 0 0 0
64 o 0 0 0 0 0 0 0 0 O 0
62 o 0o o 0 o 0 0 0 0 O 0
“&0 o o 0o 0 0 O 0O 0 0 0 0
58 0 2 23 7 o0 0 0 0 0 0 &
56 0O % ® % 0 0 0 0 0 0
54 0 28 49 & 3 2 1 3 0 0 229
52 0 24 1% 6 9 1 15 10 30 0 38
50 2 28 14 % 3 8 4 8 25 0 2B
48 O 4 106 5 3 26 1 8 B 0 28
46 0 % £ 3 2% 3 5 2 0 25
44 0 123 4 2 0 ® 0 1 14 0 26
-42 o 9 €8 3% 0 1 0 1 6 0 129

O 10 4 13 0 6 0 1 0 0 7
-O o 3 22 4 0 1 0 0 o0 0 B
36 o o 10 0 o 1 0 0 0 o0 n
-3 o 0 5 0 0 0 0O 0 0 0 5
32 o o 1 0 0 0 0 2 0 0 3
-30 o 0o 1 o0 0 0 0 0 0 O 1
28 o 0 0 0 0O 0 0 0 0 0 0
26 o 0o o0 0O ©0 0 0 0 0 O 0
24 o 0 0 0 0 0 0 0 0 O 0
-2 o 0 0 0 o0 0 0O 0 0 0 0
20 o 0 0O 0 O0 0 O0 0 0 0 0
-18 o o 0 0 O0O 0 0 0 0 O 0
-16 o o 0 0 o0 0 0 0 0 O 0
SuM 2 39 92 38 21 112 24 39 13 0 2087

11STOGRAH OF BEAH PATTERN FACTORS > 0 dB



B= 0dB TOB= 1dB NUMBER OF ECHOES = 286

B= 1d8 TOB= 2dB NUHBER OF ECHOES = 235

B= 2dB TOB= 3dB NUHBER OF ECHOES = 151

TOTAL NUMBER OF RECORDED ECHOES = 5012

NOMBER OF ECHOES OSED FOR STATISTICS = 2057

AVERAGE BACKSCATFERIHG CROSS SECTICW = .2663E-04 IHdB = -45.75
BACKSCATTERIHG CROSS SECTIOH STD DEV = .4638E-04

AVERAGE TARGET STREHGTH IM dB = -48.64
TARGET STREHGTH STD DEV IM dB = 4.81

/ ECHOES WITH BEAH PATTERH FACTORS > O dB= 672

NUMBER OF FISH USED = 2057

FULL AHGLE OF CONE = 6.00

ESTIHATED VOLUME IN CUBIC HETERS = .180EH06
DEHJHLIH FISH PER CUBIC METER = .114E-01
EQt”PbiT STRATUM LENGTH (1/100) = .9200
leading file D:\esp_nra\che6s.dat

AnalyzingRun I 1 * -fer
)ATA GROUP REPORT FOR TRAHSDUCER 1

TOTAL HUMBER OF PINGS = 5228

JATA FOR FREQUENCY 420.

JUHVARY OF DATA FROM DEPTH 1.0 TO 5.0

PARGMFCTREHGTH DISTRIBUTION FOR STRATUM 1

fSAF*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
/ o 0 0 O O O O O 6 2 2 4 0

\

11STOGRAM OF BEAM PATTERH FACTORS > O dB

= 0dB TOB= 1dB NUMBER OF ECHOES = 3
1d8 TOB= 2dB HUMBER OF ECHOES = 1

= 2d8 TOB= 3dB NUHBER OF ECHOES = 1

rOTAL HUMBER OF RECORDED ECHOES = 19

1UMBER OF ECHOES USED FOR STATISTICS 14

AVERAGE BACKSCATTERIHG CROSS SECTIOH .36UE-05 IHdB = -54.42

1ACKSCATTERIHG CROSS SECTION STD DEV .2197E-05



mRAB TARGET STRENGTH IN dB = -55.13

"ARGET STRENGTH STD DEV IN dB = 2.51
JECHOES WITH BEAH PATTERN FACTORS > O dB= 5

(WBER 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 68 -665 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -8 -26 -24 -22 -20 -18 -16
t 00 0 OOOUOTP 37 7 62 70112107 19 0 0 0 0O O O 0 00 00O 0 O

11STOGRAH OF BEAH PATTERN FACTORS > 0 dB

1dB NUHBER OF ECBOES = 30
2 dB NUHBER OF ECHOES = 14
3dB NUHBER OF ECHOES = 11

5 0dB TOB
3> 1dB TOB
3> 2d8 TOB

TOTAL NUHBER OF RECORDED ECHOES = 2087

SUHBER OP ECHOES USED FOR STATISTICS = 387

AVERAGE BACKSCATTERING CROSS SECTION = .1631E-04 INdB = -47.87
BACKSCATTERING CROSS SECTION STD DEV = .8532E-05

AVERAGE TARGET STRENGTH IN dB = -48.59
TARGMRENGTH STD DEV IN dB = 2.69
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

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 O 0O 0O O 3 4 2 8 5 3 21 2 1 0 00 O0O0OO0OO0OO0OO0OO0O C

ISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

- 0dB TOB= 1dB NUHBER OF ECHOES = 21

< 1dB TOB= 20B NUHBER OF ECHOES = 20

= 2dB TOB= 3dB NUHBER OF ECHOES = 11

OTAL NUHBER OF RECORDED ECHOES = 131

UMBER OF ECHOES DSED FOR STATISTICS = 80

-VERAGE BACKSCATTERING CROSS SECTION = J284E-04 IH = -48.92
&CKSCATTERING CROSS SECTION STD DEV = 2120E-04

*VERAGE TARGET STRENGTH IN dB = -51.09
ARGET STRENGTH STD DEV IN dB = 3.65

TE# WITH BEAM PATTERN FACTORS > 0 dB= 52

TUHBER 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
1QO0IVALENT STRATUM LENGTH (i/100) = .9997

m m OF DATA FROH DEPTH 13.0 TO 25.0

*ARGET STRENGTH DISTRIBUTION FOR STRATUM 4
S 74 =72 -70 .65 -c6 —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 000 O0O0O0OOU OO O O 73202 910 10202 100000 0 0

- ISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

F OdB TOB= 1dB NUMBER OF ECHOES = 15

- 1dB TOB= 2dB NUHBER OF ECHOES = 21

~ 2d8 TOB= 3dB NUHBER OF ECHOES = 14

OTAL NUMBER OF RECORDED ECHOES = 353

UMBER OF ECHOES USED FOR STATISTICS = 100

VERAGE BACKSATTERING CROSS SECTION = J3012E-04  INdB = -44.08
ACKSCATTERING CROSS SECTION STD DEV = .1301E-03

VERAGE TARGET STRENGTH IN dB = -49.16

ARGET STRENGTH STD DEV IN dB = 4.46



TECHOES WITH BEAH PATTERN FACTORS > 0 dB= 50

IUBRR OF FISH USED = 100
TILL AHGLE OF CONE = 6.00
STIHATED VOLUHE IH CUBIC METERS = .157E+06
JENSITY 1B FISH PER CUBIC HETER = .638E-03
EQUIVALENT STRATUH LEHGTH (i/100) = 8456

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 0 0
1 0 0 0 0 0 0 0 0 0 0 0
l IV\TVJ: 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 4 2 4 0 0 0 0 0 0 12
-56 2 1 1 9 0 0 0 0 0 0 13
-4 2 0 3 8 10 2 1 2 2 0 30
-52 4 6 55 1 27 4 12 8 10 0 127
-50 0 11 59 0 18 3 10 6 2 0 109
-48 0 23 89 0 5 0 5 10 7 0 139
-46 0 A 73 0 3 1 1 2 5 0 119
-44 0 13 6 0 2 0 0 1 0 0 22
-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
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 10 92 2838 22 69 10 b 29 26 0 581
1ISTOGRAH OF BEAH PATTERN FACTORS > O dB
* 0dB TOB= 1dB NUHBER OF ECHOES = 69
* 1d8 TOB= 2dB HUHBER OF ECHOES = 56

2dB TOB= 3dB NUHBER OF ECHOES = 37



OTAL HUHBER OF RECORDED ECHOES = 2590

IMBER OF ECHOES OSED FOR STATISTICS

581

AVERAGE BACKSCATTERIHG CROSS SECTION

J1946E-04 IHdB = -47.11

1ACKSCATTERIHG CROSS SECTIOH STD DEV = .5552E-04
AVERAGE TARGET STRENGTH IH dB = -49.19
PARGET STRENGTH STD DEV IH dB = 3.43
T 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+H06
DENSITY IN FISH PER CUBIC HETER = .318E-02
EQUIVALENT STRATUM LEHGTH (%/100) = .919%
Readha file D:\esp_nja\ches s.dat

An~Hng Run/ ©
DATATODP 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 -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 0O O O O 0230102972027 % 6 0 0 0 0 0 0 0 0O 00O O O O O 0 O

HISTOGRAH OF BEAH PATTERN FACTORS > O dB

B 0dB TOB= 1dB NUHBER OF ECHOES = 306

B 1dB TOB= 2dB HUHBER OF ECHOES = 103

B- 2d8 TOB= 3dB HUHBER OF ECHOES = A

TOTAL HUHBER OF RECORDED ECHOES = 2551

NUMBER OF ECHOES USED FOR STATISTICS = 2348

AVERAGE BACKSCATTERING CROSS SECTION = .3670E-05 INdB = -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= 43

UMBER OF FISH USED = 2348
DLL ANGLE OF CONE = 6.00
STIHATED VOLUHE IN CUBIC HETERS = .140E+04
"BNSITY IN FISH PER CUBIC HETER = .168E+H01
QUIVALEHT STRATUM LENGTH (1/100) = 1.0000

<UHARY OF DATA FROM DEPTH 5.0 TO 9.0

ARGET STRENGTH DISTRIBUTION FOR STRATUM 2

$ -74 -72 -70 -65 -66 -64 -62 -60 -58 -56 -54 -52 -50 48 -46 -44 -42 -40 -38 -36 -HA -32 -30 -8 -26 -24 -22 -20 -18 -16
0 0 O

I 0 0 0 0 0 O O 0 24 71 80118136 s 91 59 5 69 8 46 30 39 25 7 5

(ISTMT OF BEAH PATTERN FACTORS > O dB

0OdB TOB= 14dB NUHBER OF ECHOES = 189
1dB TOB= 24dB NUHBER OF ECHOES = 110
2dB TOB= 3dB NUHBER OF ECHOES = 62
X)TAL NUMBER OF RECORDED ECHOES = 1583
(UBER OF ECHOES CSED FOR STATISTICS = 1045
iVERAGE BACKSCATTERING CROSS SECTION = .1565E-03  IN dB = "-38.06
IACKSCATTERDIG CROSS SECTION STD DEV = .3610E-03

AVERAGE TARGET STREHGTH IN dB =

-"ARET STREHGTH STD DEV IN dB =

1 ECHOES WITH BEAM PATTERH FACTORS > 0 dB= 361
(UHBA FISH USED = 1045

m  ANGLE OF CONE = 6.00

STIMATED VOLUVE IN CUBIC HETERS = .745E+04

YEHSITY IN PISH PER CUBIC HETER = .140E+00

JOUIVALEHT STRATUM LHJGTH (1/100) =  1.0000

SUMMARY OP DATA PROM DEPTH 9.0 TO 13.0

"ARGET STRENGTH DISTRIBUTION FOR STRATUM 3

1

0

S -74 -72 -70 .68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -8 -26 -24 -22 -20 -18 -16

I 0 0 0 0 0O O O O & 26 47104 169 216 219 212 189 191 131 105101 80 62 52 46 12

1

0 0

0



ISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

0OdB TOB= 1dB NUMBER OF ECHOES = 231

1dB TOB= 2dB NUHBER OF ECHOES = 140

2dB TOB= 3dB NUMBER OF ECHOES = 86
OTAL NUHBER OF RECORDED ECHOES = 3153

UMBER OF ECHOES OSED FOR STATISTICS 1969

VERAGE BACKSCATTERING CROSS SECTION

.2502E-03 INdB = -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

[WBER OF FISH USED = 1969
™ E OF CONE = 6.00
STMS® VOLUHE IN CUBIC HETERS = .189E+05
IENSITY IN FISH PER CUBIC HETER = .104E+00
iQUIVALENT STRATUH LENGTH (W/100) = 1.0000

SUMVARY OF DATA FROM DEPTH 13.0 TO 25.0

*ARGET STRENGTH DISTRIBUTION FOR STRATUM 4
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
i 00 00 0 OO0 0 0 0 7111128126152122 78 43 21 11 12 7 4 1 0 0 0 0 0 0

[ISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

F A TOB= 14dB NUHBER OF ECHOES = 90
F 1:dB TOB= 2dB NUHBER OF ECHOES = 74
2d8 TOB= 3dB NUHBER OF ECHOES = 70
TOTAL NUHBER OF RECORDED ECHOES = 2025

[WBER OF ECBOES USED FOR STATISTICS

818

-VERAGE BACKSCATTERIHG CROSS SECTION

.5264E-04 IHdB = -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 > O dB= 234



iMBER OF FISH OSED = 818
ULL ANGLE OF CONE = 6.00
L117E+06

ISTDEELTED VOLUME IN CUBIC HETERS =
JENSITY IN FISH PER COBIC HETER = .700E-02
JQUIVALENT STRATUM LENGTH (1/100) = .8462

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

1 TS SOH
-74 0 0 0 0 0 0 0 0 0 0 0
-12 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

0 0 0 0 0 0 0 0 0 0
i 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 o 231 12 17 0 0 0 0 0 0 260
-56 o 1029 39 58 0 0 0 0 0 0 1126
-54 o 721 39 A 3 3 3 0 1 0 854
-52 o 257 57 129 36 P 19 24 2 0 590
-50 0 97 72 181 51 52 24 2 26 0 524
-48 0 17 55 168 8 42 24 24 36 0 446
-46 0 0 64 144 102 66 25 36 25 0 462
-4 0 0 43 125 103 59 13 30 20 0 393
-42 0 0 39 103 102 30 4 30 14 0 322
-40 0 0 3 108 119 23 1 17 2 0 303
3 0 0 38 109 65 16 0 5 0 0 233
-36 0 0 13 79 59 8 2 1 0 0 162
-4 0 0 8 52 71 7 0 5 0 0 143
-32 0 0 10 52 57 3 0 4 0 0 126
"= 0 0 10 ) 4 0 0 0 0 91
0 13 27 39 0 0 1 0 0 80
b . 0 1 7 0 0 0 0 0 51
=24 0 0 1 1 11 0 0 0 0 0 13
22 0 0 0 0 1 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
SOH 0 2352 547 1479 984 3 115 8 150 0 6180
5ISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B 0dB TOB= 1dB NUHBER OF ECHOES = 816

& 1dB TOB= 2dB NUHBER OF ECHOES = 427

B» 2dB TOB= 3dB NUHBER OF ECHOES = 252

TOTAL NUHBER OF RECORDED ECHOES = 9312



JHBER OF ECHOES USED FOR STATISTICS =

/ERAGE BACKSCATTERING CROSS SECTION =

\CKSCATTERING CROSS SECTION STD DEV =

VERAGE TARGET STRENGTH IN dB =

\RGET STRENGTH STD DEV IN dB =

ECHOES WITH BEAN PATTERN FACTORS > 0 dB=

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

.1145E-03

6180

INdB = -39.41

.3648E-03

-48.04

7.81

1495



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

(© Copyright BioSonics, Inc. 1 April, 1991
for BioSonics Scientific Hydroacoustic Applications
Serial Nimber 5205-V2.00-91*000

Reading file E:/esp_nra/chesd.dat
Analyzing Run T 1

FILE NUMBER E: esp_nra/chesd.dat »
FILE HUMBER ___E: esp_nrazche6B.dat *
FILE NUMBER espjrtra/cie7d.dat f
FILE NUMBER CHfc? E: esp nra/che7i.dat |
FILE NUMBER I: esp nra/che7s.dat t
FILE NUMBER esp_nra/chesd.dat r
FILE NUMBER D M V.espnra/chesm.dat |
FILE NUMBER E: esp nra/chess.dat |

DAMFC)DP REPORT FOR TRANSDUCER
Tofflb 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 -65 -84 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 00 O 0 72 3 1615 12 18 16 20 10 o O o o o o 0 0 0 0 o o

HISITlk OF BEAM PATTERN FACTORS > O dB

B 0dB TOB= 1dB NUHBER OF ECHOES - 32

B 1dB TOB- 2dB NUHBER OF ECHOES = 15

B 2dB TOB= 3dB NUHBER OF ECHOES = 8

I0TAL NUMBER OF RECORDED ECHOES = 197

(UBER OF ECHOES USED FOR STATISTICS = 171

/

AVERAGE BACKSCATFERING CROSS SECTION = L2277E-04  INdB = -46.43
JACKSCArFERISG CROSS SECTION STD DEV = .2631E-04

VERAGE TARGET STRENGTH IN dB

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 .68 -66 64 62 -60 58 -56 -54 -52 -50 48 -46 44 -42 -40 -38 -36 -34 -32 -0 -28 -26 -24 -22 -20 -18 -16
\ 0 0 0 0 0O O O O 11 26 41 58 5 122115119 55 30D 24 13 15

X

HI OF BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUMBER OF ECBOES = 97

B= 1d8 TOB= 2dB NUHBER OF ECHOES = 67

B= 2dB TOB= 34dB HUHBER OF ECHOES = 32

TOTAL HUHBER OF RECORDED ECHOES = 2510

NUHBER OF ECHOES USED FOR STATISTICS = 719

AVERAGE BACKSCATTERING CROSS SECTION = L4492E-04  IN = -43.48
BACKSCATTERING CROSS SECTIOH STD DEV = .7873E-04

AVERAGE TARGET STRENGTH IN dB = -46.67
TARGET STRENGTH STD DEV IN dB = 5.04
/ ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 1% -

m~b? FISHUSED = 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

SUMMARY OF DATA FROH DEPTH 9.0 TO 13.0

PARGET STRENGTH DISTRIBUTION FOR STRATUH 3

1

10 0 0 0 0 0 O

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 0O O O 2 14 24 4 50 47 57 61 62 41 25 15 7 O

10 0 0 0 0 O

0



HISTOGRAH OF BEAM PATTERH FACTORS > 0 dB

B 0dB TOB= 1dB NUMBER OF ECHOES = 97

B= 1dB TOB= 2dB NUMBER OF ECHOES = 52

B= 2dB TOB= 3dB NUHBER OF ECHOES = 21

TOTAL NUHBER OF RECORDED ECHOES = 673
NUHBER OF ECHOES USED FOR STATISTICS = 4A
AVERAGE BACKSCATTERING CROSS SECTION = 5542E-04 INdB = -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 = 44

FUfIfeghdLE OF CONE = 6.00

esM P ted VOLUVE IN CUBIC HETERS = .360E+05

DENSITY IN FISH PER CUBIC METER = .126E-01

EQUIVALENT STRATUM LENGTH (tyl00) = 1.0000

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 -3#A -32 -0 -28 -26 -24 -22 -20 -18 -16
t 0 0 0 0 0O O O O O 0 33244291372384346333243200129 8 58 0 19 19 27 2 0 0 O

t

HISTOGRAH OF BEAM PATTERN FACTORS > O dB

B=~"dB &= 1dB NUHBER OF ECHOES = 348

B= 1dB TOB= 2dB NUHBER OF ECHOES = 304

B= 2d8B T0OB= 3dB NUHBER OF ECHOES = 215

TOTAL NUHBER OF RECORDED ECHOES = 5375

HUHBER OF ECHOES USED FOR STATISTICS = 2817

AVERAGE BACKSCATTERING CROSS SECTION = .1558E-03 IN dB = -38.07
BACKSCATTERING CROSS SECTION STD DEV = .4871E-03

AVERAGE TARGET STRENGTH IN dB = -43.72
TARGET STRENGTH STD DEV IN dB = 6.04

| ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 867



HUMBER OF FISH OSED = 2817
FULL AHGLE OF COHE = 6.00
223606

ESTIMATED VOLUME IN CUBIC HETERS =
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
T4 0 0 0 0 0 0 0 0
-72 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0
68 0 0 0 0 0 0 0 0
t 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0
-58 3 10 4 3 0 0 0 0
-56 11 22 18 15 0 0 0 0
-54 15 24 20 4 2 9 16
52 2 31 22 52 15 22 74 74
-50 4 31 0 62 16 21 Ie) 88
-48 0 27 66 68 20 S5 100 116
-46 3 3B 6s 72 14 5 14 0
-44 5 47 55 68 21 16 I:) A
-42 11 16 35 65 10 21 56 71
-40 5 10 16 K7 18 7 28 53
-8 0 1 20 22 6 21 15 29
-36 0 0 9 18 1 6 5 15
-4 0 0 15 6 1 2 4 11
~E2 0 0 0 1 0 1 0 9
-30 0 0 0 2 0 1 0 3
0 0 0 0 0 0 0 4
# 0 0 0 0 0 0 0 0
-24 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0
SUH 59 252 388 519 126 160 545 663

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB
B= 1dB TOB= . dB
B= 2dB TOBs 3dB

NUMBER OF ECHOES = 574
NUMBER OF ECHOES = 438
HUHBER OF ECHOES = 276

TOTAL NUHBER OF RECORDED ECHOES = 8755

o O O o O ©O © o ©o o o

N

107
131
175
171
185
155
135
103

GE8&

o © o N

1449

O O ©O ©O O © O © © O © O © O O © © O O O © O O O © o o o o o

SUM

o ©o o o o © o o

o N
o o

129

558

574
542
470
324
249
157
109
59
32
19
19
27

o o o N

4161



HUMBER OF ECHOES USED FOR STATISTICS = 4161

AVERAGE BACKSCATTERING CROSS SECTION = J1202E-03  INdB = -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/chesa.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 -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 00 O0OOOO 2 4 431 1 0 0 0OOOOOOOOOO0OO0OO0OTO0OTO O0OTUO

HISTOGRAM OF BEAH PATTERH FACTORS > 0 dB

BAb dB TOB= 1dB NUMBER OF ECHOES = 17
B= 1dB TOB= 2dB NUHBER OF ECHOES = 8
B= 2dB TOB= 3dB NUHBER OF ECHOES = 2
TOTAL NUHBER OF REOORDED ECHOES = 57

HUMBER OF ECHOES USED FOR STATISTICS 52

AVERAGE BACKSCATTERING CROSS SECTION .5233E-05 IHdB = -52.81

BACKSCALTERING CROSS SECTION STD DEV = .1605E-05
AVERAGE TARGET STRENGTH IN dB = -53.06
TARGET STRENGTH STD DEV IN dB = 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 68 -66 -64 62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -0 -28 -26 -24 -22 -20 -18 -16
t 0 0 0 0 0O O 0O O 5 23 42 84 66 29 26 17 ¢ 4 1 0 0 00 0 0 0 0 0 0 o

HISTOGRAH OF BEAH PATTERN FACTORS > O dB

B O0dB TOB- 1dB NUHBER OF ECHOES = 42

BAfc dB TOB= 2dB NUHBER OF ECHOES = 36

B=An"dB TOB= 3dB NUHBER OF ECHOES = 47

TOTAL NUMBER OF RECORDED ECHOES = 627

HUHBER OF ECHOES OSED FOR STATISTICS = 305

AVERAGE BACKSCATTERING CROSS SECTION = .1380E-04 INdB = -48.60
BACKSCATTERING CROSS SECTION STD DEV = -1686E-04

AVERAGE TARGET STRENGTH IN dB = -50.40
TARGET STRENGTH STD DEV IN dB = 3.66

T ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 125

NUHBER OF FISH USED = 305
FULL ANGLE OF CONE = 6.00
ED VOLUHE IN CUBIC HETERS = .122F405
IN FISH PER CUBIC HETER = .250E-01

ALENT 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 0O 0O O O O O 11 31 50 72 5 40 4 17 8 4 1 0 0 0 0 0 0 O O 0 0 O

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB



B= 0dB TOB= 1dB HUHBER OF ECHOES = 9
B= 1d8 TOB= 2dB NUHBER OF ECHOES = 42
B 2d8 TOB- 3dB HUHBER OF ECHOES = 29

TOTAL HUHBER OF RECORDED ECHOES =

HUHBER OF ECHOES USED FOR STATISTICS

L1434E-04

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERIHG CROSS SECTIOH STD DEV =

AVERAGE TARGET STRENGTH IH dB

TARGET STREHGTH STD DEV IN dB

/ ECHOES WITH BEAH PATTERH FACTORS > O dB=

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
EAFCLEHT STRATUH LENGTH (1/100) = 1.0000
SUHVMARY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTIOH 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 O O O O 0 25151 212 315 372 380 340 339 321 248 181 138 114 78 49

t
HISTOGRAH OF BEAH PATTERH FACTORS > O dB
1dB

2dB
3dB

NUHBER OF ECHOES = 531
HUHBER OF ECHOES = 382
HUMBER OF ECHOES = 276

B= T0OB =
B= TOB =
TOB =
TOTAL HUHBER OF RECORDED ECHOES = 6391
HUHBER OF ECBOES DSED FOR STATISTICS 3271
AVERAGE BACKSCATTERIHG CROSS SECTION .2281E-03
BACKSCATTERIHG CROSS SECTIOH STD DEV .4518E-03
AVERAGE TARGET STRENGTH IH dB =
TARGET STREHGTH STD DEV IH dB =
/ ECHOES WITH BEAH PATTERH FACTORS >0 dB= 1189
3271

6.00
,192E+06

HUHBER OF FISH USED =
FULL AHGLE OF OOHE =
ESTIMATED VOLUHE IH CUBIC HETERS

612

335

IHdB = -48.43
.1753E-04
-50.38
3.95

130

IHdB = -36.42

-41.38

6.45



DENSITY IN FISH PER CUBIC HETER
EQUIVALENT STRATUM LENGTH (1/100)

J171E-01

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 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 2 0 3 13 0 0 0 0 0 0 18
-56 2 11 11 A 0 0 0 0 0 0 58
4 4 12 32 ! 4 7 6 11 1 0 131"
-52 3 3 49 1 28 P 5 49 4 0 338
-50 0 2 49 50 21 49 102 40 21 0 34
-48 0 0 24 2B 22 67 149 64 K3) 0 334
-46 0 0 22 21 29 7 164 0 43 0 44
-44 0 2 14 6 12 58 151 A 0 414
-42 0 0 6 4 6 5 112 89 A 0 356
-40 0 0 3 2 3 52 74 102 111 0 A7
-~ 0 0 1 1 0 53 68 112 88 0 323
-36 0 0 0 0 0 2 58 88 73 0 248
-4 0 0 0 0 0 14 5 50 62 0 181
-32 0 0 0 0 0 21 28 32 57 0 138
“ o 0 0 0 0 0 0 20 8 46 0 114
-28 0 0 0 0 0 4 8 3 PA] 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
-22 0 0 0 0 0 1 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
SUM 11 63 214 279 125 o643 1056 817 755 0 3963

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 649

B= 1dB TOB= 2dB NUHBER OF ECHOES = 468

B= 2dB TOB= 3dB NUHBER OF ECHOES = A

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
FULL ANGLE OF CONE = 6.00
————————————— INCUBIC METERS = .223EH06



Reading file E:/esp _nra/che7d.dat
Analyzing Run # 1
DATA GRODP REPORT FOR TRANSDUCER 1
TOTAL NUMBER OF PINGS = 11311 (9

DATA FOR FREQUENCY  420.

SOHHARY 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
/ 0 0 0 0 0 O 0O 2 %5 42 9 8 41 0 0 0 0 0OOO O OOTUOOUO0OTPO 00
X

HISTOGRAM OF BEAM PATTERN FACTORS > 0 dB

# 0 dB TOB= 1dB NUHBER OF ECHOES = 30

B= 1dB TOB= 2dB NUMBER OF ECHOES = 12

B= 2dB TOB= 3dB NUHBER OF ECHOES * 6

TOTAL NUHBER OF RECORDED ECHOES = 112

NUHBER OF ECHOES USED FOR STATISTICS = 11

AVERAGE BACKSCATTERIHG CROSS SECTION = A556E-05  IN dB * -53.41
BACKSCATTERIHG CROSS SECTION STD DEV = .3830E-05

AVERAGE TARGET STRENGTH IN dB = -54.29
TARGET STRENGTH STD DEV IN dB = 2.49

i ECHOES WITH BEAM PATTERN FACTORS > 0 dB= 48

OF FISH USED = 111
B OF CORE = 6.00
:TED VOLUHE IN CUBIC HETERS = .407E+04



273501
1.0000

DEHSITY 1B FISH PER CUBIC HETER
EQUIVALENT STRATUH LENGTH (i/100)

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
J 0 0 0 0 O O O 012 % %9 28 31 X4 6 40 24 ¢ 4 1 0 0 0 O O O O O O O
1

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B 0dB TOB= 1dB NUHBER OF ECHOES = 58
B= 1d8 TOB= 2dB NUHBER OF ECHOES = 45
B= 2dB TOB= 3dB NUHBER OF ECHOES = 2
NUHBER OF RECORDED ECHOES = 1675
HUHBER OF ECHOES USED FOR STATISTICS = 333
AVERAGE BACKSCATTERING CROSS SECTION = .2161E-04 IN dB = -46.65
BACKSCATTERING CROSS SECTION STD DEV = .2718E-04
AVERAGE TARGET STREHGTH IN dB = -49.34
TARGET STRENGTH STD DEV IN dB = 4.93

/ ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 132

NUHBER OF FISH USED = 333
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE 1B CUBIC HETERS = .216E+05
DENSITY IN FISH PER CUBIC HETER = .1%4E-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 “6s -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 0O 0 0 0 0 3 9182421 910 00 0 0 0 0O0O0 0 0 0 00

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OP ECHOES = 15
B= 1d8 TOB= 2dB NUHBER OF ECHOES = 2
B= 2dB TOB- 3dB NUHBER OF ECHOES = 9



TOTAL NUMBER OF RECORDED ECHOES = 162
NUHBER OF ECHOES USED FOR STATISTICS =
AVERAGE BACKSCATTERIHG CROSS SECTION = -9551E-05
BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAM PATTERN FACTORS > 0 dB=

NUVBER 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 (tylo0) = 1.0000
SUMMARY OP DATA FROH DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUM 4
TS -74 -72 -70 -63

t 0 0 0 O O O O O O O 26217 28 426 518 563 671 699 700 718 674 556 457 334 131 42

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B 0dB TOB= 1dB HUMBER OF ECHOES = 1139
B= 1dB TOB= 2dB NUHBER OF ECHOES = 835
B 2dB TOB= 3dB HUHBER OF ECHOES = 611

TOTAL NUMBER OP RECORDED ECHOES =

I 1 &k OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION = .3635E-03
BACKSCATTERING CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IH dB =

TARGET STRENGTH STD DEV IN dB =

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

107

INdB = -50.20
.6474E-05
-51.17
2.98

46

-66 —64 *62 *60 -58 -56 54 52 -50 -48 46 44 -42 -40 -38 -36 -34 -32 -0 -28 -26 -24 -22 -20 -18 -16
3 0 0 O

11873

7017

INdB = -34.40
.5713E-03
-38.86

6.71



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
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 6 13 5 3 0 0 0 0 0 0 27
3 50 15 12 0 0 0 0 0 0 80
m 0 47 ) 27 1 4 7 13 2 0 145
0 9 19 29 4 3B 48 122 12 0 278
-50 0 8 23 K<) 1 22 55 174 31 0 347
-48 0 4 482 29 0 20 80 247 79 0 501
-46 0 1 31 14 0 13 87 286 132 0 564
-44 0 0 9 2 0 5 5 33% 173 0 604
-42 0 0 24 0 0 0 47 360 264 0 695
-40 0 0 8 0 0 0 28 31 320 0 707
-38 0 0 4 0 0 0 31 34 3% 0 04
-36 0 0 1 0 0 0 17 316 385 0 719
-4 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 10 155 292 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 21 20 0 42
22 0 0 0 0 0 0 0 1 2 0 3
20 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 9 492 3342 3084 0 7568
HISTOGRAH OP BEAH PATTERN FACTORS > 0 dB
B= 0dB TOB= 1dB NUMBER OF ECHOES = 1242
B= 1dB TOB= 2dB NUHBER OF ECHOES = 914
B= 2dB TOB= 3dB HUHBER OF ECHOES - 655
TOTAL NUHBER OF RECORDED ECHOES = 13822
NUHBER OF ECHOES USED FOR STATISTICS = 7568
AVERAGE BACKSCATTERIHG CROSS SECTION = .3382E-03 INdB = -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 (tylQ0) = .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.

SUMMARY OF DATA FROH DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 1

TS 74 =72 =70 55 -5 -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
/ 000000O0DO0COT1I 12 72100 00000000O0O0CO0OO0CO0TCO0
I

HISTOGRAH OP BEAH PATTERN FACTORS > 0 dB

B- 0dB TOB= 1dB NUHBER OP ECBOES = 7

B- 1d8 TOB= 2B NUHBER OP ECHOES = 3

B- 2d8 TOB- 3B NUHBER OF ECBOES = 4

TOTAL NUHBER OF RECORDED ECHOES = 60

FAFIN OF ECHOES USED FOR STATISTICS = 51

AVERAGE BACKSCATTERING CROSS SECTION = 4293E-05 INdB = -53.67

BACKSCATTERING CROSS SECTION STD DEV = .2589E-05

AVERAGE TARGET STRENGTH IN dB = 54,12

TARGET STRENGTH STD DEV IN B = 1.82

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 -18%E-01
EQUIVALENT STRATUH LENGTH (1/100) 1.0000



SOHMARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS -74 >72 -70 -6s -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 - -28 -26 -24 -22 -20 -18 -16
/ 0 0 0 0 0 0 0 O 0 2 2420 2 3 31 12 02 1060 0O0O0O0OO0OO0TO

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1 KOHBER OF ECHOES = 15
B= 1d8 TOB= 2 NUMBER OF ECHOES = u
B= 2d8 TOB= 3 NUMBER OF ECHOES = 15
TOTAL NUMBER OF RECORDED ECHOES = 523

NUFFIER OF ECHOES USED FOR STATISTICS 124

aW  gE BACKSCATTERING CROSS SECTION

J1585E-04 IHdB = -48.00

BACKSCATTERING CROSS SECTION STD DEV = «5117E-04

AVERAGE TARGET STRENGTH IN dB = -52.49
TARGET STRENGTH STD DEV IN dB = 4.49
i ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 41

NUMBER OF FISH USED = 124

FULL ANGLE OF CONE = 6.00

ESTIHATED VOLUME IM CUBIC METERS = .143EK)5

DENSITY IN FISH PER CUBIC HETER = .864E-02

EQUIVALENT STRATUM LENGTH (*/100) = 1.0000

SUHHARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3
TS 74 =72 =70 -65 -66 -4 —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 00 0 0 0 0 O 0 9 21 35108103117109116 95 79 s 62 63 60 47 20 10 3 0 0 0 0

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B 0dB TOB= 14dB HUMBER OF ECHOES = 165
B= 1d8 TOB= 2dB NUMBER OF ECHOES = 128
B= 20d8 TOB= 3dB NUHBER OF ECHOES = 69

TOTAL NUHBER OF RECORDED ECHOES = 1962



HUMBER OF ECHOES DSED FOR STATISTICS = 1145

AVERAGE BACKSCATTERIHG CROSS SECTIOH = .2019E-03 IHdB = -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 -68 -66 -64 62 60 -58 -56 54 -52 -50 48 -46 44 -42 -40 -38 -36 -34 -32 -0 -28 -26 -24 -22 -20 -18 -16
/ 0 0 0 0O 0 O 0O O O 0O 32301 405495548 472 355 268206 182152 96 4 19 14 s 0 0 0 O
t

HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

B= 0dB TOB= 14dB HUHBER OF ECHOES = 507

B 1d8 TOB= 24dB NUHBER OF ECHOES = 321

B= 2dB TOB= 3dB NUHBER OF ECHOES = 216

TOTAL NUHBER OF RECORDED ECHOES = 7781

NUMBER OF ECHOES USED FOR STATISTICS = 3595

AV ™ p BACKSCATTERING CROSS SECTION = J190E-03 INdB = -39.24
BACKSCATTERIHG CROSS SECTIOH STD DEV = .2885E-03

AVERAGE TARGET STRENGTH IN dB = -43.92
TARGET STRENGTH STD DEV 1B dB - 5.79

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



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 2 7 11 0 0 0 0 0 0 20
-56 0 17 16 A 0 0 0 0 0 0 67
- 0 26 9 37 13 9 12 7 4 0 117
-52 0 8 12 ) 80 A A 65 48 0 436

A0 0 2 14 26 ss 162 131 60 52 0 535

W 0 1 2 14 14 215 163 3 M4 0 616

0 0 1 16 9% 230 179 84 55 0 660

-44 0 0 0 5 R 204 167 72 29 0 589
-42 0 0 0 21 7 148 121 48 3B 0 451
-40 0 0 0 21 60 101 109 39 19 0 349
-38 0 0 0 23 65 Q0 79 8 0 294
-36 0 0 0 13 51 108 55 1 0 246
-4 0 0 0 6 58 76 61 10 5 0 216
-32 0 0 0 3 57 48 4 6 1 0 156
-30 0 0 0 2 45 26 17 1 0 0 91
-28 0 0 0 1 19 12 5 1 1 0 39
-26 0 0 0 1 9 11 3 0 0 0 24
-24 0 0 0 0 3 5 1 0 0 0 9
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 56 61 289 914 1539 1238 513 305 0 4915

#

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB HUHBER OF ECHOES = 694

B= 1dB TOB= 2dB NUHBER OF ECHOES = 463

Bs 2dB TOB- 3dB HUHBER OF ECHOES = 304

TOTAL NUMBER OF RECORDED ECHOES = 10326

NUMBER OF ECHOES USED FOR STATISTICS = 4915

AVERAGE BACKSCATTERIHG CROSS SECTION = J1346E-03  INdB = -38.71

BACKSCATTERIHG CROSS SECTIOfi STD DEV = .3205E-03

AVERAGE TARGET STRENGTH IH dB = -44.02

TARGET STREHGTH STD DEV IH dB =

6.38



/ ECHOES WITH BEAH PATTERS FACTORS > 0 dB=
HUMBER OF FISH USED = 4915
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUME IH CUBIC HETERS = .263E+H06
DENSITY IN FISH PER CUBIC HETER = .187E-01
EQUIVALENT STRATUH LENGTH (i/100) =  .9200
Reading file E:/esp_nra/che7s.dat

AnalyzingRun / 1
DATA GROUP REPORT FOR TRANSDUCER 1

TOTAL NUHBER OF PINGS = 7677
DATA FOR FREQUENCY 420.

¥ OF DATA FROH DEPTH 1.0 TO 5.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 1

1461

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

i1 0 0 0 0 0 0 0 0 0 1
t

HISTOGRAH OF BEAH PATTERN FACTORS > O dB

B= 0dB TOB=

B= .di TOB=
2dB TOB =

1 dB
2 dB
3 dB
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 =

FULL ANGLE OF CONE =

ESTIHATED VOLUME IN CUBIC HETERS

DENSITY IN FISH PER CUBIC HETER
EQUIVALENT STRATUH LENGTH (S/100)

970
6.00
.276E404
.351E+00
1.0000

58 130 298 378 67 11 7

NUHBER OF ECHOES = 3l
NUHBER OF ECHOES = 13
NUMBER OF ECHOES = 9

2788
970
.2669E-04 INdB = -45.74
-6242E-04
-47.22
2.69

53

1

3 4 0 4 0 0 0 0 0 00O



SUMMARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS *74 -72 -70 -8 -66 04 -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 O O O 3 97138 146203190199 165118 99 97107 48 48 22 11 9 0 1 0 0 O

X
HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB
1dB NUHBER OF ECHOES = 258

2dB NUHBER OF ECHOES = 158
3dB NUMBER OF ECHOES = 98

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

TOTAL NUHBER OF RECORDED ECHOES = 2843

NUHBER OF ECHOES USED FOR STATISTICS = 1733

AVERAGE BACKSCATTERING CROSS SECTION

.1094E-03 INdB - -39.61

UATTERING CROSS SECTION STD DEV = .2853E-03
AVERAGE TARGET STRENGTH IN dB = -45.64
TARGET STRENGTH STD DEV INdB = 6.97

/ ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 514

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

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 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -0 -28 -26 -24 -22 -20 -18 -16
/ 0 0 0 0 O 0O O O s 27 58110 97112138125 9 H 72 71 4 28 15 9 2 1 0 0 o o

X
HISTOGRAH OF BEAH PATTERN FACTORS > O dB
B 0dB TOB= 1dB NUHBER OF ECHOES = 3

B= 1dB TOB= 2dB NUHBER OF ECHOES = 80
B 2dB TOB= 3dB NUHBER OF ECHOES = 56

TOTAL NUHBER OF RECORDED ECHOES = 2566

NUHBER OF ECHOES DSED FOR STATISTICS = 1111

AVERAGE BACKSCATTERING CROSS SECTION = J173E-03 INdB = -39.31



BACKSCATTERIHG CROSS SECTICOH STD DEV = .2733E-03
AVERAGE TARGET STRENGTH IH dB = -44.39
TARGET STRENGTH STD DEV IH dB = 6.52

Tt 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
TAN4 72 -70 .68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -4 -32 -0 -28 -26 -24 -22 -20 -18 -16
/ 0 0 0 0 O 0 O O O 0 2819018175141 9B 5 5 13 95 2 1 0 0 0 0 0 0 O

t

HISTOGRAH OF BEAH PATTERN FACTORS > O dB

B= 0dB TOB- 1dB NUHBER OF ECHOES = 164

B= 1d8 TOB= 2dB NUMBER OF ECHOES = 137

B= 2d8 TOB= 3dB 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 = -45.00
BACKSCATTERING CROSS SECTIOH STD DEV = .S5720E-04

ANTI™ TARGET STRENGTH IN dB = -47.52
TARGET STRENGTH STD DEV IN dB = 4.12
/ 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



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 0 25 19 0 0 0 0 0 0 4
-56 0 1 58 66 0 0 0 0 0 0 125
54 1 7 79 106 11 7 4 6 11 0 232
-52 3 55 93 119 4 3 50 5 48 0 504
-50 2 130 109 144 45 B 3B S 5 0 615
-48 2 208 116 136 48 4 20 5 56 0 775
-46 o 382 129 137 67 47 5 21 & 0 856

0 68 9% 136 58 38 10 5 0 0 450

2 12 69 114 31 26 5 8 16 0 283

~N40 2 8 47 117 21 2 3 9 19 0 253
-38 0 3 65 83 19 7 2 3 1 0 183
-36 1 5 7 (74 6 5 0 2 2 0 190
-4 0 5 35 52 4 4 0 1 0 0 101
-32 0 1 32 39 4 2 0 0 0 0 78
-30 0 4 10 26 0 1 0 0 0 0 41
-28 0 0 5 15 0 0 0 0 0 0 20
-26 0 0 3 8 0 0 0 0 0 0 11
=24 0 0 0 1 0 0 0 0 0 0 1

22 0 0 1 0 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
SUH 13 979 1048 1410 364 .82 157 235 275 0 4763

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB
0dB TOB= 1dB NUHBER OF ECHOES = 546
B= 1dB TOB= 2dB NUHBER OF ECHOES = 388
B= 2dB TOB= 3dB NUMBER OF ECHOES = 302
TOTAL HUMBER OF RECORDED ECHOES = 10278
HUHBER OF ECHOES USED FOR STATISTICS = 4763
AVERAGE BACKSCATTERIHG CROSS SECTION - J780E-04 INdB = -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 > O dB= 1236

HUHBER OF FISH USED = 4763
FULL ANGLE OF CONE = 6.00
= .269E+06



Reading file E:/esp _nra/chesd.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 .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 00 0O0OOO0O1157 9 2 2 0O0O0O0OO0TO0O0OUO0OUO0TGO0O0O0OUO0TGO0TGO0TOQO0OSFUO

HISTOGRAH OF BEAM PATTERN FACTORS > 0 dB

bV A d8 TOB= 1dB NUHBER OF ECHOES = 3

B= 1d8 TOB= 2dB NUHBER OF ECHOES = 5

B= 2dB TOB= 3dB NUHBER OF ECHOES = 1

TOTAL NUMBER OF RECORDED ECHOES = 32

NUMBER OF ECHOES USED FOR STATISTICS = 26

AVERAGE BACKSCATTERING CROSS SECTION = .5642E-05 IN dB = -52.49
BACKSCATTERIBG CROSS SECTION STD DEV = .3423E-05

AVERAGE TARGET STRENGTH IN dB = -53.15
TARGET STRENGTH STD DEV IN dB = 2.40

T ECBOES WITH BEAM PATTERN FACTORS > 0 dB=

OF FISH USED = 26

OF CONE = 6.00

\'m VOLUME IN CUBIC HETERS = .266E+4

DENSITY IH FISH PER CUBIC HETER = .977E-02
EQUIVALENT STRATUM LENGTH (1/100) = 1.0000

SUHHARY 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
/ 0 0 0O 0 O O O 0 2 48 4 8153149123 % 33 4 0 2 1 0 0 0 O 0O O O O O
i

HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

B 0d8 TOB= 1dB HUHBER OF ECHOES = 109

B 1d8 TOB= 2dB HUHBER OF ECHOES = 86

B 2d8 TOB= 30dB HUHBER OF ECHOES = 80

TOTAL NUHBER OF RECORDED ECHOES = 1981

HUHBER OF ECHOES USED FOR STATISTICS = 759

AVERAGE BACKSCATTERIHG CROSS SECTION = J1966E-04  IN -47.06
BACKSCATTERIHG CROSS SECTION STD DEV = .2270E-04

AVENGE TARGET STRENGTH IN dB = -48.82
m m STREHGTH STD DEV IH dB = 4.02

} ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 275

NUHBER OF FISH USED = 79
FULL AHGLE OF CONE = 6.00
ESTIHATED VOLUME IN CUBIC HETERS - .142E+05
DQESITY 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

TOM4 -72 -70 .68 -65 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -0 -28 -26 -24 -22 -20 -18 -16
Jwo 0 0 0 0 0 0 0OOO 1 6 1 010 O 0o 0000 OOOOOTOTUOO
t

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 2

B= 1dB TOB= 2dB NUHBER OF ECHOES = 0

B= 2dB TOB= 3dB HUHBER OF ECHOES = 2

TOTAL HUMBER OF RECORDED ECHOES = 12

NUHBER OF ECHOES USED FOR STATISTICS = 9

AVERAGE BACKSCATTERING CROSS SECTIOH = .8665E-05 INdB = -50.62

BACKSCATTERIHG CROSS SECTION STD DEV = . 7297E-05



AVERAGE TARGET STRENGTH IN dB = -51.42

TARGET STREHGTH STD DEV IH dB = 2.42
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

SUMHARY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STREHGTH DISTRIBUTION FOR STRATOH 4
TS =74 72 =70 -65 -s6 -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 000O0O0OOO OGO OGO O 8 40382 100 55300000 O0O0O0O0O0 0 0

HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

B 0dB TOB= 1dB NUHBER OF ECHOES = 28
B= 1d8 TOB= 2dB NUHBER OF ECHOES = 16
B= 2d8 TOB= 3dB NUHBER OF ECHOES = 23
TOTAL HUHBER OF RECORDED ECHOES = 253

HUHBER OF ECHOES OSED FOR STATISTICS

136

AVERAGE BACKSCATTERIHG CROSS SECTION

JI550E-04 IHdB - -48.07

BACKSCATCERING CROSS SECTION STD DEV = .1720E-04
AVERAGE TARGET STREHGTH IH dB = -49.43
TANPSTRENGTH STD DEV IH dB = 3.06
T ECHOES WITH BEAH PATTERN FACTORS > o 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
-74 0 0 0 0 0 0 0 0 0
=72 0 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0 0
66 0 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0 0
~62 0 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0 0
-58 0 9 17 0 0 0 0 0 0
-56 0 19 32 2 0 0 0 0 0
-~ 0 19 20 9 1 2 3 2 1
52 1 25 24 46 3 9 8 17 6
-50 1 6 23 126 0 4 22 9 3
-48 2 2 14 133 0 1 17 8 1
-46 0 0 16 107 1 1 7 1 1
-44 0 0 8 88 0 0 4 1 0
-42 0 0 0 3 0 0 5 0 0
-40 0 0 0 4 0 0 3 0 0
-38 0 0 0 0 0 0 0 0 0
t 0 0 0 2 0 0 0 0 0
0 0 0 1 0 0 0 0 0
-32 0 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0 0
=24 0 0 0 0 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
SUH 4 80 154 551 5 17 69 33 12
HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB
B= 0dB TOB= 14dB HUMBER OF ECHOES = 142
B= 1dB TOB= 2dB NUHBER OF ECHOES = 107
BA] d8 TOB= 3dB NUHBER OF ECHOES = 106
TOTAL NUMBER OF RECORDED ECHOES = 2278
NUMBER OF ECHOES USED FOR STATISTICS = 930
AVERAGE BACKSCATTERIMG CROSS SECTION = JA1857E-04 IN
BACKSCATTERING CROSS SECTION STD DEV = 2172E-04
AVERAGE TARGET STRENGTH IN dB =
TARGET STRENGTH STD DEV IN dB -
T ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 355

NUHBER OF FISH USED = 930
FULL ANGLE OF CONE = 6.00
ESTIHATED VOLUHE IN CUBIC HETERS = .259E+06

©O ©O ©O 0o © ©O O © O O O ©O O O © © O © O © O O O O o © o o o o
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-47.31

-49.05

3.92



DENSITY IN FISH PER CUBIC HETER = .359E-02
EQUIVALENT STRATUM LENGTH (i/100) = .9200
Reading file E:/esp nra/chesa.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 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -0 -28 -26 -24 -22 -20 -18 -16
/ 0 0 0 0 0 O 0 0 7 6 2 2 1 0 0 0 OOOOOOOOUOUOOTUOTU OO

HISTOGRAM OF BEAM PATTERN FACTORS > O dB

B= 0dB TOB
B= 1dB TOB
B= 2d8 TOB

1dB NUHBER OF ECHOES = 11
2dB NUHBER OP ECHOES = 5
3dB NUMBER OF ECHOES = 2

TOTAL NUHBER OF RECORDED ECHOES = 29

NUHBER OF ECHOES USED FOR STATISTICS = 28

AVERAGE BACKSCATTERING CROSS SECTION = J2869E05 IN = -55.42
BACKSCATTERIHG CROSS SECTION STD DEV = .13%4E-05

AVERAGE TARGET STRENGTH IN dB = -55.76
TtfH STRENGTH STD DEV IN dB = 1.61
# ECHOES WITH BEAH PATTERN FACTORS > O dB= 18

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 (ii/100) 1.0000

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 00 0O O O O O 0110 2 70115115 8& 49 17 2 1 2 1 1 0 0O O O O O O O O

t

HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

B= 0dB TOB= 1dB HUHBER OF ECHOES = 56

B 1dB TOB= 2dB HUMBER OF ECHOES = 59

B 2d8 TOB= 3dB HUHBER OF ECHOES = 40

TOTAL HUHBER OF RECORDED ECHOES = 1269
NUHBER OF ECHOES OSED FOE STATISTICS = 499
AVERAGE BACKSCATTERIHG CROSS SECTION = JA333E-04  INdB = -48.75
BACKSCATTERIHG CROSS SECTIOH STD DEV = .2484E-04
AVERAGE TARGET STRENGTH IN dB = -50.46
TARGET STREHGTB STD DEV IH dB = 3.41
ANOES WITH BEAH PATTERN FACTORS > 0 dB= 155
HUHBER OF FISH USED = 49

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) = .99%51

SUHHARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3
TS -74 -72 -70 -8 -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
Il 0 0 0O O OO O0OOTO0O O 4 6 14 7 9 4 6 6 2 0 0 0 0O O O OO O OO

HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 13

B= 1d8 TOB= 2dB NUHBER OF ECHOES = 9

B= 2dB8 TOB= 3dB NUHBER OF ECHOES = 5

TOTAL HUHBER OF RECORDED ECHOES = 125

NUHBER OF ECHOES USED FOR STATISTICS = 68

AVERAGE BACKSCATTERIHG CROSS SECTION = .30158-04 IHdB = -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 > O dB= 27

NUMBER OF FISH USED = 68
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IH CUBIC HETERS = .345E+05
DENSITY IN FISH PER CUBIC HETER = _197E-02
EQUIVALENT STRATUM LENGTH (§/100) = .9873

SUHHARY OF DATA FROM DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 4
TS =74 -72 =70 .65 -c6 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 O O O O 0 4928 374516 556 564 559 551 428 274 195115 81 62 79 16 0 0 0 0
J

Hj”~RAH OF BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 643

B= 1dB TOB= 2dB NUMBER OF ECHOES = 499

B 2dB TOB= 3dB NUHBER OF ECHOES = 341

TOTAL NUHBER OF RECORDED ECHOES = 8371

NUHBER OF ECHOES USED FOR STATISTICS = 4703

AVERAGE BACKSCATTERING CROSS SECTION = J1828E-03 INdB = -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

NIttl 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 (&/100) = .8332

SUHHARY OF DATA FROH DEPTH 1.0 TO 25.0
DEPTH INTERVALS
FROH 1.00 3.40 5.80 s.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
-638 0 0 0 0 0 0 0 0 0 0 0
>66 0 0 0 0 0 0 0 0 0 0 0
-4 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 11 11 0 0 0 0 0 0 45
-5 0 4 42 26 4 6 16 23 4 0 125
52 1 5 89 26 12 17 B 14 33 0 417
-50 1 0 100 24 5 12 125 191 46 0 504
-48 0 0 80 10 4 22 146 269 79 0 610
-46 0 0 48 3 7 20 174 277 85 0 614
-44 0 0 17 0 4 31 168 267 9% 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 9B 244 7 0 432
-36 0 0 0 1 0 1 65 141 67 0 275
-4 0 0 0 1 0 7 % 106 57 0 196
-32 0 0 0 0 0 1 12 69 33 0 115
0 0 0 0 0 5 5 43 28 0 8l
W 0 0 0 0 0 4 20 15 PA] 0 62
-26 0 0 0 0 0 7 54 7 11 0 79
-24 0 0 0 0 0 10 4 0 2 0 16
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 45 390 108 50 185 1289 2361 ses 0 5298
HISTOGRAM OF BEAH PATTERH FACTORS > 0 dB
B= 0dB TOB= 1dB NUMBER OF ECHOES = 723
B= 1dB TOB= 2dB HUHBER OF ECBOES = 572
B= 2dB TOB= 3dB HUHBER OF ECBOES = 388
TOTAL HUHBER OF RECORDED ECHOES = 97%
OF ECHOES USED FOR STATISTICS = 5298
AVERAGE BACKSCATTERIKG CROSS SECTION - J1639E-03 IHdB = -37.85
BACKSCATTERIHG CROSS SECTICW STD DEV = .4150E-03
AVERAGE TARGET STREHGTH IN dB = -43.38
TARGET STREHGTH STD DEV IH dB = 6.44
t ECHOES WITH BEAH PATTERH FACTORS > 0 dB= 1683
NUMBER OF FISH USED = 5298
FULL AHGLE OP COHE = 6.00
ESTIHATED VOLUME IH CUBIC HETERS = .249E+06
DEHSITY DI FISH PER CUBIC HETER = .213E-01
EQUIVALEHT STRATUH LEHGTH (1/100) = .9108



Reading file E:/espjira/chess.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 -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 00 0O 0O 0O 0 0 O

/ 0 0 0 0 0 O 0 0 1 23128209264 25019 42 3 1 0

X

H~ApRAM OF BEAM PATTERN FACTORS > O dB

B= 0dB TOB= 1dB NUNBER OF ECHOES = 106
B 1dB TOB= 2dB NUMBER OF ECHOES = 102
B= 2dB TOB= 3dB NUHBER OF ECHOES = 71
TOTAL NUMBER OF RECORDED ECHOES = 2473

NUHBER OP ECHOES USED FOR STATISTICS

1116

AVERAGE BACKSCATTERING CROSS SECTION J1367E-04  INdB = -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= 219

N * OF FIS. 0S®@*
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

0 O

TS -74 72 70 -68 -66 -64 -62 -60 -58 -56 -54 -52 -50 *48 -46 -44 -42 -40 *38 -36 -3 -32 -0 -28 -26 -24 -22 -20 *18 -16
i 0 0 0 0 O O O O 4014616319 258 236 190 157 97 55 28 29 23 14 s 1 0 0O o

0 0 O



HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B=
B=
B=

0dB TOB= 1dB
1d8 T0B= 2dB
2d8 TOB= 3dB

HUHBER OF ECHOES = 302
NUMBER OF ECHOES = 204
NUHBER OF ECHOES = 127

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 STREHGTH STD DEV IN dB

/ ECHOES WITH BEAH PATTERN FACTORS > O dB=

OF FISH USED =
SGLE OF OOHE =

m  VOLUME IN CUBIC HETERS
DENSITY IH FISH PER CUBIC HETER
EQUIVALENT STRATUH LENGTH (1/100)

1641
6.00
-141E+05
-UGE+00
1.0000

SUHHARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3

TS
/

t

0 0 0 0 00 0O

HISTOGRAH OF BEAH PATTERN FACTORS > O dB

B=
B=

d TOB= 1dB
1d8 TOB= 2dB
2d8 TOB= 3dB

L4297E-04

HUHBER OF ECHOES = 118
NUHBER OF ECHOES = 56
NUHBER OF ECHOES = K

TOTAL NUHBER OF RECORDED ECHOES =

NUHBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CROSS SECTION =

BACKSCATTERIHG CROSS SECTION STD DEV =

AVERAGE TARGET STREHGTH IH dB =

TARGET STRENGTH STD DEV IN dB =

| ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

.3648E-03

213

2514

1641

INdB = -43.67

-1113E-03

-48.27

5.58

633

1947

1143

IHdB = -34.38

.7012E-03

-41.73

8.47

68

35 47 15

1 0

-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
9 26 38 71 98125139108 70 50 43 55 63 82

0 0



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 -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 0O 0 0 O 18 74 65 52 52 30 9 13 13 4 7 11 1 11 0 0 0O
J

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B=- TOB= 1dB NUHBER OF ECHOES = 47

TOB= 2dB NUHBER OF ECHOES = 35

TOB= 3dB NUHBER OF ECHOES = 47
TOTAL NUHBER OF RECORDED ECHOES = 1158
NUHBER OF ECHOES USED FOR STATISTICS = 342
AVERAGE BACKSCATTERING CROSS SECTION = .6231E-04 INdB = -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
EANTED 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



68 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0
-58 0 1 23 26 0 0 0 0
-56 0 29 101 65 0 0 0 0
-5 o 137 113 78 1 8 3 7
-52 o 27 150 w6 23 21 8 42
-50 o 298 184 111 27 20 9 27
-48 o 282 180 102 47 21 10 11
-46 o 209 154 108 53 28 9 5
-44 0 5 127 9 35 13 5 4
-42 0 10 82 46 32 5 2 0
-40 0 2 51 25 28 2 9 2
-38 0 0 28 17 26 6 7 0
-36 0 0 29 18 37 3 1 0
-4 0 0 23 30 33 3 1 3
-32 0 0 14 41 11 0 1 0
-30 0 0 8 0 28 1 0
-28 0 0 1 10 25 0 1 0
-26 0 0 0 15 32 0 1 0
0 0 0 0 15 1 0 0
b 0 0 0 0 1 0 0 0
20 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0
SUM o 1249 1268 899 434 132 67 101
HISTOGRAH OF BEAM PATTERS FACTORS > 0 dB
B= 0dB TOB= 1dB NUMBER OF ECHOES = 573
B= 1dB TOB- 2dB HUHBER OF ECHOES = 397
B= 2dB TOB= 3dB HUMBER OF ECHOES = 284
TOTAL HUMBER OF RECORDED ECHOES = 8092
HUHBER OF ECHOES USED FOR STATISTICS = 4242
A~ pB BACKSCATTERING CROSS SECTICH = .1235E-03  IH
BACKSCATTERIHG CROSS SECTICH 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 (1/1C0) = .8438
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195
347
550

663
576
337
179
119
88
97
37
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4242

-39.08

-46.77

6.74



45 version 2.00
Dual Bean Data Reduction Progran
For ESP 281 VI.Ox & V2.0x data files

* * * * * * * *kkk *kkk *kKkk

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

Reading file E:\esp nr’chedd.daJ
Analyzing Run /

FILE NUHBER E:\esp nra\che9d.dat |
FILE NUHBER E:\esD nra\che9ra.dat |}
FILE NUHBER E:\esp nra\cneys.dat j
FILE NUHBER E:\esp nra\cheTld7(Jat----
FILE NUHBER e:\esp_nra\chel IB.dat
FILE NUHBER E:\esp nra\chells.dat
FILE NUHBER E:\esp_nra\chells2.dat

)]A 0P REPORT FOR TRANSDUCER
m NUKBER 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 -68 -66 -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 0105201164122108 4 40 2 ¢ 1 0 0 O O 0 O O O O

OF BEAH PATTERH FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 139

B= 1d8 TOB= 2dB NUHBER OF ECHOES = 137

B= 2dB TOB= 3dB NUHBER OF ECHOES = 120

TOTAL NUHBER OF RECORDED ECHOES = 1383

NUHBER OF ECHOES USED FOR STATISTICS = 812

AVERAGE BACKSCATTERING CROSS SECTION = J4876E-06 IN dB = -63.12
BACKSCATTERING CROSS SECTION STD DEV = .6337E-06

AVERAGE TARGET STRENGTH IN dB = -65.06

TARGET STRENGTH STD DEV IH dB = 3.69

0 0 0 0 O

0 0 0 O



| ECHOES WITH BEAH PATTERN FACTORS > O dB= 396

NUHBER OF FISH USED = XTF
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
SUHHARY 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 -0 -28 -26 -24 -22 -20 -18 -16

/0 0 27 77 94118115 % ss
t

HIgDGRAM OF BEAH PATTERN FACTORS > 0 dB

d TOB= 1dB NUHBER OF ECHOES = 199
B= 1d8 TOB= 2dB NUHBER OF ECHOES = 171
B= 2dB TOB= 3dB NUHBER OF ECHOES = 121
TOTAL NUHBER OF RECORDED ECBOES = 3988
NUHBER OF ECHOES USED FOR STATISTICS = 1523
AVERAGE BACKSCATTERING O10SS 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 FISHUSED = 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
SUHHARY OF DATA FROH DEPTH 9.0 TO 13.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 3

59 59 143 195 159 158 102 30 2

INdB = -49.69

-54.68

7.83

1

0 0

0 0 O

0 0 0 0 0 O

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 00 OO OO0 O0°OWO

/ 0 0 1 4 27 98162121 A8 77 53 25

8 2

0 0 0 0 0 O



HISTOGRAH OF BEAH PATTERH FACTORS > O dB

B 0dB TOB= 1dB HUHBER OF ECHOES = 107
B= 1dB TOB= 2dB HUHBER OF ECHOES = 78
B= 2dB TOB= 3dB HUHBER OF ECHOES = 61

TOTAL NUHBER OF RECORDED ECHOES =

HUHBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERIHG CROSS SECTICH = -1599E-05

BACKSCATTERIHG CROSS SECTION STD DEV =

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB =

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB=

HUHBER OF FISH USED = 696
FULL ANGLE OF CONE = 6.00
E~ATED VOLUME IH CUBIC HETERS = .100E+05
DEMY 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

1412

696

IHdB = -57.96

-1743E-05

-59.65

3.67

246

FROH 1.00 3.40 5.80 8.20 10.60 13.00 15.40 17.80 20.20 22.60
ApTO 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
=72 0 0 0 0 0 0 0 0
-70 22 109 1 1 0 0 0 0
-68 46 229 3 4 0 0 0 0
66 42 188 24 29 2 0 0 0
-64 41 1A 51 A 13 0 0 0
-62 19 127 68 121 50 0 0 0
-60 11 54 62 106 27 0 0 0
-58 21 35 62 95 36 0 0 0
-56 7 27 4 58 22 0 0 0
-A 0 12 55 42 11 0 0 0
-52 1 5 138 23 2 0 0 0
-50 0 1 1A 8 0 0 0 0
-48 0 o 159 2 0 0 0 0
-46 0 o 158 0 0 0 0 0
-44 0 0 102 0 0 0 0 0

g
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N
o

&8

O o ©O o ©O © © O O O O ©o © o © o
ooqooooooooooooo



-42 0 0 30 0 0 0 0 0
-40 0 0 2 0 0 0 0 0
-38 0 0 1 0 0 0 0 0
-36 0 0 0 0 0 0 0 0
-4 0 0 0 0 0 0 0 0
-32 0 0 0 0 0 0 0 0
-30 0 0 0 0 0 0 0 0
-28 0 0 0 0 0 0 0 0
-26 0 0 0 0 0 0 0 0
=24 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0
SUH 210 921 1154 583 163 0 0 0
HISTOGRAH OP BEAH PATTERN FACTORS > 0 dB
B= 0dB TOB= 1dB NUHBER OF ECHOES = 445
B= 1dB TOB= 2dB NUMBER OF ECHOES = 386
BAf dB TOB= 3dB NUHBER OF ECHOES = 302
TOTAL NUMBER OF RECORDED ECHOES = 6783
HUHBER OP ECHOES USED FOR STATISTICS = 3031
AVERAGE BACKSCATTERING CROSS SECTION = .5888E-05
BACKSCATTERING CROSS SECTION STD DEV = .1104E-04

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

IN FISH PER CUBIC HETER = .186E+00

FENT STRATUH LENGTH (W/100) = 4400
Reading file E:\esp _nra\che9a.dat %*
Analyzing Run / 1

DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL NUHBER OF PINGS = 2533

DATA FOR FREQUENCY 420.

SUHHARY OF DATA FROH DEPTH 1.0 TO 5.0

©O O ©O O © © O ©o O O © o o o

INdB =

©O O ©O ©o ©O ©O © © © O © O o ©°

ooooooooooopr\)8

&

-52.30

-58.60

7.53



TARGET STRENGTH DISTRIBUTION FOR STRATOH 1
TS -74 -72 -70 -6s -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 0O0OOOOOZ2 92 51 00O0O0O0O0O0O0O0O0OO0O0O0O0OO0TO0°O0

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

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

1dB NUMBER OF ECHOES = 14
2 dB NUMBER OF ECHOES = 3
3dB NUMBER OF ECHOES = 65

TOTAL NOHBER OF RECORDED ECHOES = 2483

NUMBER OP ECHOES OSED FOR STATISTICS = 128

AVERAGE BACKSCATTERING CROSS SECTION = .299%E-05 IN = -55.23
BACKSCATTERIHG CROSS SECTION STD DEV = .1041E-05

AVERAGE TARGET STRENGTH IN dB = -55.43
Tj~ STRENGTH STD DEV IN dB = 1.21

/ ECHOES WITH BEAM PATTERN FACTORS > O 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

SUMMARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS 74 =72 =70 65 -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
ANDO 0 0O 0O O O 0 O 221 4 45 2 5 00 0000000 0O0 0 0 0 0

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B 0dB TOB= 1dB NOHBER OF ECBOES = 27

B= 1dB TOB= 2dB NUHBER OF ECHOES = 14

B= 2dB TOB= 3dB NUHBER OF ECHOES = 11

TOTAL NUMBER OF RECORDED ECHOES = 425

NUHBER OF ECBOES OSED FOR STATISTICS = 193

AVERAGE BACKSCATTERING CROSS SECTION = .8066E-05 INdB = -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 = 193

FULL AHGLE OF CONE = 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 -8 -66 064 -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 00 O0O0OO0OOOTO0OTO0OTU 0O 2 9 7 0 0 00O 0O O0OOOOOTOTOUOTGOTU ODTDO

HISTOGRAM OF BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 4
B= 1dB TOB= 24dB NUHBER OP ECHOES = 6
B 2dB TOB= 3dB NUHBER OF ECHOES = 4
TOTAL NUHBER OF RECORDED ECHOES = 61

28

NUHBER OF ECHOES USED FOR STATISTICS

.6846E-05 IH dB = -51.65

AVERAGE BACKSCATTERING CROSS SECTION

BACKSCATTERING O10SS SECTION STD DEV = .1615E-05

AVERAGE TARGET STRENGTH IN dB = -51.75
TARGET STRENGTH STD DEV IN dB = .9%
M fes WITH BEAH PATTERN FACTORS > 0 dB= 14

NUHBER OF FISH USED = 28

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUME IN CUBIC METERS = 125E+05

DENSITY IN FISH PER CUBIC HETER = 224E-02

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 -4 -42 -40 -38 -36 -34 -32 -30 -28 -26 24 -22 -20 -18 -16
1 0000 0O OO O O 20161183185175110 61 61 51 65 41 70 3 2 0 0 0O 0 0 0



t

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B 0dB TOB= 1dB NUMBER OF ECHOES = 168
B 1dB TOB= 2dB HUHBER OF ECHOES = 136
B= 2dB TOB= 3dB HUHBER OF ECHOES = 104

TOTAL HUHBER OF RECORDED ECHOES =

HUHBER OF ECHOES USED FOR STATISTICS

AVERAGE BACKSCATTERING CROSS SECTION

.1233E-03

BACKSCATTERING CROSS SECTIOH STD DEV =

AVERAGE TARGET STREHGTH IH dB

TARGET STREHGTH STD DEV IH dB

T ECHOES WITH BEAH PATTERH FACTORS > 0 dB=

NHOK 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 (tyl00) = 8462

SUHHARY OF DATA FROH DEPTH 1.0 TO 25.0

DEPTH INTERVALS

1941

1224

IHdB = -39.09

.2279E-03

-44.55

6.50

408

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

0 0 0 0 0 0 0 0
W 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0
66 0 0 0 0 0 0 0 0
-64 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0
-58 1 1 2 0 0 0 0 0
-56 95 2 19 2 0 0 0 0
-5 6 17 43 4 0 2 6 8
52 2 3 42 21 0 6 79 58
-50 1 0 49 8 0 8 67 78
-48 0 0 26 0 0 5 71 79
-46 0 0 5 0 0 4 62 72
-44 0 0 0 0 0 5 31 1
-42 0 0 0 0 0 7 15 21
-40 0 0 0 0 0 10 12 6
-38 0 0 0 0 0 7 12 2

SUH
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 4
0 0 118
4 0 0
18 0 229
30 0 241
30 0 211
37 0 180
30 0 110
18 0 61
K<) 0 61
30 0 51



-36 0 0 0 0 0 10 20 0
-A 0 0 0 0 0 8 21 0
-32 0 0 0 0 0 16 52 0
-30 0 0 0 0 0 5 A 0
>28 0 0 0 0 0 0 2 0
-26 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0
SUH 105 23 186 35 0 93 434 368
HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB
B= 0dB TOB= 1dB HUHBER OF ECHOES = 213
B= 1dB TOB= 2dB HUHBER OF ECBOES = 187
B= 2dB TOB= 3dB NUHBER OF ECHOES = 184
NUHBER OF REOORDED ECHOES = 4910
OF ECHOES DSED FOR STATISTICS = 1573
AVERAGE BACKSCATTERING CROSS SECTION = .9733E-04
BACKSCATTERIHG CROSS SECTIOH STD DEV = .2069E-03

AVERAGE TARGET STREHGTH IH dB =

TARGET STREHGTH STD DEV IH dB =

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 534

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 V)
iByzing Run f 2

DATA GROUP REPORT FOR TRANSDUCER 1

TOTAL HUHBER OF PINGS = 429

DATA FOR FREQOENCY 420.

SUHHARY OF DATA FROH DEPTH 1.0 TO 5.0
NO TARGETS FOUND

&K

-
N

O O © O O ©o o o N

219

INdB =

©O © o © © © © © o o ©o

oooooor\:%alﬁg%

1573

-40.12

-46.44

6.86



SUMMARY OF DATA FROH DEPTH 5.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS -74 =72 -70 -8 -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 0O 0 0 7 40 48 45 53 33 18 3 0 0 0 0 O 0 00O O0OO0OTO0OTO0DFP O

t

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B 0dB TOB= 1dB NUHBER OF ECHOES = 3l

B 1dB TOB= 2dB NUHBER OF ECHOES = 2

B= 2dB TOB= 3dB NUHBER OF ECHOES = 14

TOTAL NUHBER OF RECORDED ECHOES = 872
NUHBER OF ECHOES USED FOR STATISTICS = 247
AVERAGE BACKSCATTERING CROSS SECTION = .8861E-05 INdB = -50.52
BACKSCATTERIHG CROSS SECTION STD DEV = .7018E-05
ANGE 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 .68 -s6 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -0 -28 -26 -24 -22 -20 -18 -16
J 000 O0O0OO0OO0OOTO0OTO0OT1 4 2 6 1 0 0 0O OOOOOOO0OO0OO0OO0OTO0OTUO

t
HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB
B 0dB TOB= 1dB NUHBER OF ECHOES = 4

B= 1dB TOB= 2dB NUHBER OF ECHOES = 4
B= 2dB TOB= 3dB 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 dé&= 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 = .USE-02

EQUIVALENT STRATUH LENGTH (tyl00) = 1.0000

SUHHARY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 4

TAN4 72 =70 -68 -66 64 >62 60 -58 56 -54 -52 -50 -48 46 44 -42 -40 -38 -36 -34 -32 -0 -28 -26 -24 -22 -20 -18 -16
~ 0 0 0 0 O O O O O 0 25211 257 346 416 377 310 221 133 104" 62 48 ¥ 17 18 ¢ 2 0 0 O
%

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 10aB NUHBER OF ECHOES = 354

B= 1dB TOB= 2dB NUHBER OF ECHOES = 275

B 2dB TOB= 3dB 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 = 2501
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
-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 3 4 0 0 0 0 0 0 7
-56 0 1 33 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 K<) 57 81 40 0 270
-50 0 0 53 2 0 A 7 121 o) 0 312
-48 0 0 3 6 0 48 71 186 41 0 335
-46 0 0 18 1 0 64 89 1% 68 0 435
-44 0 0 3 0 0 66 110 141 60 0 380
-42 0 0 0 0 0 7% 117 80 37 0 310

0 0 0 0 0 85 97 2 13 0 221
0 0 0 0 0 66 66 0 1 0 133
-36 0 0 0 0 0 43 61 0 0 0 14
-4 0 0 0 0 0 A 28 0 0 0 62
-32 0 0 0 0 0 36 11 1 0 0 48
-30 0 0 0 0 0 20 15 1 0 0 36
-28 0 0 0 0 0 5 12 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
22 0 0 0 0 0 0 2 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
SUH 0 1 239 31 o 614 8% 84 28 0 2862
HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB
d T0OB= 1dB NUHBER OF ECHOES = 389
m d TOB= 2dB HUHBER OF ECBOES = 308
B= 2dB TOB= 3dB NUHBER OF ECHOES = 217
TOTAL HUHBER OF RECORDED ECHOES = 5074
NUHBER OF ECHOES DSED FOR STATISTICS = 2862
AVERAGE BACKSCATTERIHG CROSS SECTICH = JA132E-03  IHdB = -39.46
BACKSCATTERIBG CROSS SECTION STD DEV = .3531E-03
AVERAGE TARGET STRENGTH IN dB = -44.76
TARGET STRENGTH STD DEV IN dB = 5.87

T ECBOES WITH BEAH PATTERN FACTORS > 0 dB= 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*
Amalyzing 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
TALl -72 -70 .68 -66 -64 62 -60 -55 -56 -54 52 -50 41 -46 -44 -42 -40 -38 -36,-34 -32 -30 -28 -26 -24 -22 -20 -18 -16
i1~0 0 0 0 0O O 0 O 2 18 23 6 28 2@ ¢ 24 14 11 7 47 11 00 0 00 O00O0

HISTOGRAM OF BEAH PATTERN FACTORS > O dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 22

B 1dB TOB= 2dB NUHBER OF ECHOES = 13

B- 2dB TOB= 3dB NUMBER OF ECBOES = 10

TOTAL NUHBER OF RECORDED ECHOES = 621

NUMBER OF ECHOES USED FOR STATISTICS = 195

AVERAGE BACKSCATTERING CROSS SECTION = .5181E-04 INdB = -42.86
BACKSCATTERING CROSS SECTION STD DEV = .1064E-03

AV~ p TARGET STRENGTH IN dB = -47.73
TARGET STRENGTH STD DEV IN dB * 6.13
T ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 45

NUHBER OF FISH USED = 195

FULL ANGLE OF CONE = 6.00

ESTIHATED VOLUME IN CUBIC HETERS 220E+04

DENSITY IN FISH PER CUBIC HETER .853E-01
EQUIVALENT STRATUM LENGTH (t/100) 1.0000

SUHHARY 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
\ 0 o o O O O O O 25 8118131158116 8 76 4 46 31 32 9 3 3 0 0 0 O O O O

HISTOGRAH OF BEAH PATTERN FACTORS > O dB

B 0dB TOB= 1dB NUHBER OF ECHOES = 132

B= 1d8 TOB= 2dB NUHBER OF ECHOES = 120

B= 2dB TOB= 3dB NUHBER OF ECHOES = 60

TOTAL NUHBER OF RECORDED ECHOES = 1858

NUHBER OP ECHOES USED FOR STATISTICS = 963

AVERAGE BACKSCATTERING CROSS SECTION = .4002E-04  IN = -43.98

BACKSCATTERING CROSS SECTION STD DEV = .8915E-04

AVERAGE TARGET STRENGTH IN dB = *e48.50
STRENGTH STD DEV IN dB = 5.75

\ ECHOES WITH BEAH PATTERN FACTORS >0 dB= 312

NUHBER OF FISH USED = 963

FULL ANGLE OF CONE = 6.00

ESTIMATED VOLUHE IN CUBIC HETERS = .122F+05

DENSITY IN FISH PER CUBIC METER = .792E-01

EQUIVALENT STRATUH 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 0O 0O 0O O O O 14148216238 279 181132101 52 42 34 26 23 17 s 2 0 0 0 O

I

HISTOGRAH OF BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OF ECHOES = 246

B= 1d8 TOB= 2dB NUHBER OF ECHOES = 184

B= 2d8 TOB= 3dB 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



TARGET STREHGTH STD DEV IN dB = 5.60

I ECHOES WITH BEAH PATTERN FACTORS > O 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

SUHHARY OF DATA FROH DEPTH 13.0 TO 25.0

TARGET STREHGTH DISTRIBUTION FOR STRATUH 4
TS *74 -72 -70 -8 +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
Il 0 0 0 0 0 0O 0 O O O 14105 9 s 8 49 20 11 9 16 15 12 s 9 12 7 0 O 0 O

t
HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB
B= 0dB TOB 1dB HUHBER OF ECHOES = 72

B= 1dB TOB 2 dB HUHBER OF ECHOES = 66
B= 2dB TOB= 3dB NUHBER OF ECHOES = 39

TOTAL HUHBER OF RECORDED ECHOES = 1479

HUHBER OF ECHOES USED FOR STATISTICS = 561

AVERAGE BACKSCATTERIHG CROSS SECTION = JA899E-03 N -37.21
BACKSCATTERIHG CROSS SECTION STD DEV = .5883E-03

AVERAGE TARGET STRENGTH IN dB = -45.66
TARGET STREHGTH STD DEV IH dB = 6.92
; O b WITH BEAH PATTERH FACTORS > o dB= 177

HUHBER OF FISH USED = 561

FULL AHGLE OF COHE = 6.00

ESTIHATED VOLUHE IN CUBIC HETERS .191F+06

DENSITY IH FISH PER CUBIC HETER L294E-02
EQUIVALENT STRATUH LENGTH (i/100) .8462

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
-74 0 0 0 0 0 0 0 0
=72 0 0 0 0 0 0 0 0
-70 0 0 0 0 0 0 0 0
-68 0 0 0 0 0 0 0 0
-66 0 0 0 0 0 0 0 0
-4 0 0 0 0 0 0 0 0
-62 0 0 0 0 0 0 0 0
-60 0 0 0 0 0 0 0 0
-58 0 2 18 7 0 0 0 0
-56 5 27 45 0 0 0 0 0
-~ 6 51 46 45 7 4 3 4
-52 6 56 48 124 71 26 25 19
-50 9 48 79 140 126 25 28 14
-48 11 40 60 124 143 22 26 8
-46 7 10 37 128 186 19 32 11
-4 15 10 32 109 112 10 19 6
-42 11 4 23 86 67 1 14 1
-40 11 0 29 &4 A 0 6 4
-38 6 2 18 51 13 0 2 4
-36 4 1 20 41 12 1 0 14
. 6 1 2 35 6 1 0 14
1 0 0 2 3 4 0 8
-30 1 0 0 17 9 7 0 1
-28 0 0 0 1 16 9 0 0
-26 0 0 0 0 8 12 0 0
=24 0 0 0 0 2 7 0 0
22 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
-18 0 0 0 0 0 0 0 0
-16 0 0 0 0 0 0 0 0
SUH 9 252 457 1048 815 148 155 108
HISTOGRAH OF BEAH PATTERH FACTORS > 0 dB
B= 0dB TOB= 1<& NUMBER OF ECHOES = 472
B= :dB TOB= 2dB HUMBER OF ECHOES = 383
B= 2dB TOB= 3dB HUHBER OF ECHOES = 227
To4®1uHBER OF RECORDED ECHOES = 6044
NUMBER OF ECHOES USED FOR STATISTICS = 3232
AVERAGE BACKSCATTERING CROSS SECTION = .9908E-04
BACKSCATTERING CROSS SECTION STD DEV = .3340E-03

AVERAGE TARGET STRENGTH IN dB =

TARGET STRENGTH STD DEV IN dB -

T ECHOES WITH BEAH PATTERN FACTORS >0 dB- 1082

NUHBER OF FISH USED = 3232
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IH CUBIC HETERS = .222E+06
DENSITY IN FISH PER CUBIC HETER = .145E-01

OOOOOOOOOOHwHLEB%%%wOOOOOOOODO

&

INdB =

O O ©O O © O O O ©O O © O © O © O O O O O O O O O O O O o © o

SUH

O O o o © o © o

N
By

107
169
410
501

327
211

169

© o o o (o ©°

3232

-40.04

-46.27

6.14



t$ Version 2.00
Dual Bean Data Reduction Prograa
For ESP 281 VI.Ox & V2.0x data files

e

(© 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 ¥ 1

FILE HUHBER 1 = E :\esp_nra\cbe9s.dat
FILE HUHBER 2 = E:\esp nra\chells.dat

DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL HUHBER OF PIHGS = 6342

hj”~OR FREQUENCY 420.

SUHHARY OP DATA FROH DEPTH 1.0 TO 4.0

TARGET STREHGTH DISTRIBUTION FOR STRATUH 1
TS 74 =72 =70 -65 -s6 —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
# 000 0O0O0O0OTO 0T G6 6 6 1012 718121 7 46 1 1 000000 0

t

HISTOGRAH OP BEAH PATTERN FACTORS > 0 dB

B= 0dB TOB= 1dB NUHBER OP ECHOES = 16

B 1d8 TOB= 2dB NUHBER OF ECHOES = 9

B=~dB TOB= 3dB NUHBER OF ECHOES =

TOTAL NUHBER OF RECORDED ECHOES = 201
HUMBER OF ECBOES USED FOR STATISTICS = 107
AVERAGE BACKSCATTERIHG CROSS SECTIOH = .8296E-04 INdB = -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
EQUIVALENT STRATUH LENGTH (1/100)

.914E-01
1.0000

SUHHARY OF DATA FROH DEPTH 6.0 TO 9.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 2
TS -74 -72 -70 -68 -s6 -64 -62 -60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -0 -28 -26 -24 -22 -20 -18 -16
/ 0 0 0 0 O O O 0 25 7 8 9H127 g8 72 72 43 4 28 31 9 3 3 0 0 0 0 0 O O

t

HISTOGRAH OP BEAH PATTERN FACTORS > 0 dB

B 0dB TOB= 1dB NUMBER OF ECHOES = 106

B= 1dB8 TOB= 2dB NUHBER OF ECHOES = 97

B= 2d8 TOB= 3dB NUHBER OF ECHOES = 50

TIJ”NUHBER OF RECORDED ECHOES - 1349
NUHBER OF ECHOES CSED FOR STATISTICS = 801
AVERAGE RACKSCATTERING CROSS SECTION = A519E-04  INdB = -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 T0O 9.0

DEPTH INTERVALS

FROH 100 1.80 2.60 3.40 4.20 5.00 5.80 6.60 7.40 s.20
TO 1.8 2.60 3.40 4.20 5.00 5.80 6.60 7.40 s.20 9.00

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 1 1 0 2 6 10 7 27
-56 1 2 2 2 11 14 9 7 29 30 107
-4 3 1 2 1 16 A 12 9 25 3B 141
52 1 1 4 2 18 36 15 6 27 47 157
=5 3 3 3 2 17 29 29 36 14 50 186
-48 4 2 5 2 11 27 25 25 10 29 140
-46 2 2 3 0 1 9 12 19 6 35 8
-4 3 5 7 3 3 4 7 18 7 40 97
-42 4 3 4 2 1 1 6 13 4 21 59
-40 0 5 6 0 0 0 3 24 2 17 57
-38 2 2 2 1 0 1 6 12 0 12 B
-36 0 1 3 0 0 1 0 20 0 11 K]
-4 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
22 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 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 1% 134 350 1158
HISTOGRAH OF BEAH PATTERS FACTORS > 0 dB
B= 0dB TOB= 1dB NUHBER OF ECHOES = 14
B= 1dB TOB= 2dB NUMBER OF ECHOES = 133
B= 2dB TOB= 3dB HUHBER OF ECHOES = 70
TOTAL NUHBER OF RECORDED ECHOES = 6044
HUHBER OF ECHOES DSED FOR STATISTICS = 1158
AVERAGE BACKSCATTERIHG CROSS SECTIOH = A200E-04  IH dB = -43.77
BACKSCATTERIHG CROSS SECTIOH STD DEV = .9233E-04
TARGET STRENGTH IN dB = -48.37
TARGET STREHGTH STD DEV IH dB = 5.82

I ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 357

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
EQUIVALENT STRATUH LEHGTH (W/100) = 1.0000

Reading file E:\esp_nra\chells.dat
Analyzing Run 1 1
DATA GROUP REPORT FOR TRANSDUCER 1
TOTAL HUHBER OF PIHGS = 3697



DATA FOR FREQUENCY 420.

SOHHARY OF DATA FROH DEPTH 1.0 TO 4.0

TARGET STRENGTH DISTRIBUTION FOR STRATUH 1
TS -74 -72 -70 -8 -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 0O O O 0O 0O 0 8 6 9 816 14122 9 3 0 4 0 00 O0O0OO0OO0OO0OO0OO0O

t

HISTOGRAH OF BEAH PATTERN FACTORS > O dB

B= 0dB TOB= 1dB HUHBER OF ECHOES = 16

B= 1dB TOB= 2dB HUHBER OF ECHOES = 14

B= 2dB TOB= 3dB NUHBER OF ECHOES = 5

TANUHBER OF RECORDED ECHOES = 135

HUHBER OF ECHOES USED FOR STATISTICS = 9

AVERAGE BACKSCATTERIHG CROSS SECTION = *2044E-04  IN dB = -46.90
BACKSCATTERING CROSS SECTION STD DEV - -3060E-04

AVERAGE TARGET STRENGTH IH dB = -49.64
TARGET STREHGTH STD DEV IN dB = 4.71

t ECHOES WITH BEAH PATTERN FACTORS > 0 <C= 35

NUHBER OF FISH USED = 9
FULL ANGLE OF CONE = 6.00
ESTIMATED VOLUHE IH CUBIC HETERS = .681E+03
DENSITY IN FISH PER CUBIC HETER = .145E+00
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 -68 -s6 -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
Il 0 0 0 0 0 0 0 0 8 832 31 B 3R2X12 9 1 01 0 0 0 0 0 0 0 0O

t
HISTOGRAH OF BEAH PATTERN FACTORS > O dB
B= 0dB TOB= 1dB NUHBER OF ECHOES = A

B= 1dB TOB= 2dB HUHBER OF ECHOES = 2
B= 2dB TOB= 3dB HUHBER OF ECHOES = 17



TOTAL HUHBER OF RECORDED ECHOES = 373

HUMBER OF ECHOES USED FOR STATISTICS =

AVERAGE BACKSCATTERING CROSS SECTION = .1877E-04

BACKSCATTERIHG CROSS SECTIOH STD DEV =

AVERAGE TARGET STREHGTH IH dB =

TARGET STREHGTH STD DEV IH dB =

/ ECHOES WITH BEAM PATTERH FACTORS > 0 dB=

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) = .8%41

SUMMARY OP DATA FROH DEPTH 1.0 TO 9.0

DEPTH INTERVALS

212

INdB = -47.27

.3144E-04

-49.89

4.53

73

FROH 1.00 1.80 2.60 3.40 4.20 5.00 5.80 6.60 7.40 s.20
TO 1.80 2.60 3.40 4.20 5.00 5.80 6.60 7.40 s.20 9.00

TS
-74 0 0 0 0 0 0
=72 0 0 0 0 0 0
-70 0 0 0 0 0 0
68 0 0 0 0 0 0
66 0 0 0 0 0 0
-64 0 0 0 0 0 0
-62 0 0 0 0 0 0
-60 0 0 0 0 0 0
() o o 5 3 5 4
0 0 5 1 9 11
-5 0 0 7 2 23 15
-52 0 3 15 0 16 29
-50 0 2 13 2 18 19
-48 0 0 14 1 11 13
-46 0 1 11 1 3 15
-44 0 2 7 0 0 7
-42 0 0 3 1 1 3
-40 0 0 0 0 0 2
-38 0 1 3 0 0 0
-36 0 0 0 0 0 0
-4 0 0 0 0 0 0
-32 0 0 0 0 0 0
-30 0 0 0 0 0 0
-28 0 0 0 0 0 0
-26 0 0 0 0 0 0
-24 0 0 0 0 0 0
22 0 0 0 0 0 0

© © © © 0o © o © O (N N B OOUI® NO © © © 0o © o o ©

© © © © O © O O © © O O O O ® | UgWW®S © © © © o o ©°

£

O NN © o © o o © o o

O ©o o o ©o o o o

~ N
0\)%0‘1

®

© © © o © © B O - N () U] ®

© © © © © © © © °© r NUIO NN © © ©OW®e © © © o © o o
-
-
~
N

©
NES!

N
i

© © © o © © r» O Uy ®



20 0 0 0 0
-18 0 0 0 0
-16 0 0 0 0
SUH 0 9 8 11

0 0 0 0
0 0 0 0
0 0 0 0

HISTOGRAH OF BEAH PATTERH FACTORS > O dB

B 0dB TOB= 1dB HUHBER OF ECHOES = 7
B= 1d8 TOB= 2dB NUHBER OF ECHOES = %4
B= 2d8 TOB= 3dB HUMBER OF ECHOES = 32
TOTAL NUMBER OF RECORDED ECHOES = 1344

HUHBER OF ECHOES USED FOR STATISTICS = 520

AVERAGE BACKSCATTERING CROSS SECTION = .1636E-04
BACKSCATTERIHG CROSS SECTION STD DEV = .2592E-04

AVERAGE TARGET STREHGTH IH dB =

5 S P STRENGTH STD DEV IN dB =

/ ECHOES WITH BEAH PATTERN FACTORS > 0 dB= 173

HUHBER OF FISH USED =

FULL ANGLE OF CONE =

ESTIHATED VOLUME IH CUBIC HETERS
DENSITY IN FISH PER CUBIC HETER
EQUIVALENT STRATUH LENGTH (%/100)

520
6.00
.657E+04
.792E-01
.9351

IHdB =

-47.86

-50.29

4.30



