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Motivation

Omnidirectional fisheries sonar
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Single schools biomass work because is also the main objectice of the commercial purse seining
Granted with two projects from Norwegian research council


.

School biomass estimates using digital omnidirectional fisheries sonar

Stages of comercial purse seining
using omnidirectional fisheries sonars

Searching (range:1000 to 3000 m)
Preliminary inspection (range: 400 to 600 m)

Selection of school candidate

Detailed school inspection (range: 150 to 300 m)

U

Skipper objectives

s whe

e School biomass
e School swiming direction and speed
% « School behaviour to approaching vessel


Presenter
Presentation Notes
Stages of comercial purse seining
Low frequency for long ranges up to 8000 m in newest sonars
Behaviour, how reactive to vessel
Last two critical for pursing operation
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Detailed school inspection of herring school in North sea
November 2013 F/V "Artus”

Inspection.wmv
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 Encircle school at slow speed ( i.e. 5 knots),  Keep fixed distance from school (150-250 m), (avoid disturbance, higher ping rate, accurate dimensions), Evaluate with horizontal and vertical extension, Cross school and sample with echo sounder
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Detailed school inspection

Sonar echo strength (Sv) changes
during encircling a polarized school
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Volume backscattering strength, 8 dB lower, using only maximum values
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Biomass calculation

Fish density School volume Fish weight
!7k—\ [ . ! !7k—\
Calibrated Horizontal
raw data beams
School biomass= V_* schoolarea * school height * fish weight
O-bs
Side aspect TS Vertical beams Catches

Simrad SX90 and SU90 at 26 and 30 kHz
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This term shows the fish density, next school volume and last fish weight to obtain biomass.backscattering cross section (σbs) Volume backscattering strength (Sv). Area from horizontal beams which are subject to beam smearing at larger ranges and large beam ovelap.
Fish one school and compare with estimates (no escape, etc.) no single fish out!
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Results
Schools processed
o
= L]
* Herring offshore
: : Herring inshore
Vessel Dates Shi Species  Schools Lok
daylz p = —| » Mackerel offshore _.5‘-: :
Net pens A i
GO Sars  Nov.2012 14  Herring 20 o e ° *"’i %
m -
GO Sars Mar. 2013 28 Herring 1 ©
Artus o
GO Sars  Nov. 2013 28 Herring 7 f
Artus & Yy
GO Sars  Oct.2014 28  Mackerel 6 L
Kings Bay o
. :”
Total of 98 ship days @ i
34 best quality schools > v
0o
© _

O verified catches

% 0 a 10



Presenter
Presentation Notes
4 surveys, last two with full quota to verify sonar estimates with real catches. Verified catches from 2 last surveys. Low verified catches, because many factors influence to obtain a reliable estimate.(broken net, fish escapement, etc). 2015; 30 days 3 verified catches
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Procedure for school growing in post-processing software

School growing.wmv
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Results how schools were processed
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Results from sonar measurements

Mean echo strength (Sv) and

Mean echo strength (Sv) from
school volume

sonar measurements
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Stronger and more variable Sv from herring schools. Mackerel lower an less variable.
No relation between school volume and Sv for both herring and mackerel
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Sonar and echo sounder measurements
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Explain the 1:1 curve first

General good agreement between diameters measured by snar and echo, bit larger in echo because of large deep schools in Nov. 2012.

Larger Sv from sonar because we are insonifying from the side aspect, aiming a maximum scattering, in opposite echo is more an average value in a wider range of insoficication angles
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Sonar estimated and verified biomass of herring and mackerel
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Estimates using corrected area and median Sv.  General good agreement, , more mackerel estimates. Two net pens: mackerel Ok, herring low maybe attenuation due to high densities and/or  lower TS than free swimming  because of gas released from stressed.
High tilt- short range  therefore large volume underestimation
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Future activities

Improvements in methodology

» Implement improved growing methods in post-procesing software
« Calibration in FM mode and vertical beams (done in October 2015)

* Improve side aspect target strength (TS)

Implementation for use in commercial fishery (20167?)

* Include a calibration facility in sonar software

* Implement biomass equations in sonar software
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FM more used by fishermen
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