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Structure of presentation

= Introduction

= Equipment

= Examples of applications

= Standardisation and guidelines
= Summary
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Introduction

Hydroacoustics

L v o

o f?’ S
- “ s )
o Ay ;\f P )
5
X\ g
O — N
e
[N
Q : 5
AT
OORT O <7 \ S
iz )
SN BRI
~ Q. ’."‘1 |
— e "0\:&!‘2& *
7% Q‘::';’é“"‘
‘\?'of.o.o.c

SEFS 7, 30 June 2011, Girona



Introduction

= Hydroacoustics = echo sounding = sonar
= QOrigins in marine environment
= Subsequent transfer to fresh waters

Sound Survey Data analysis and
generation, interpretation
propagation and
recording
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Equipment

WISER
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Examples of applications

= Fish abundance

= Fish distribution

= Fish size structure
= Fish assessment
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Fish abundance
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Winfield et al. (2008a) and Winfield et al. (unpublished data)

WISER

SEFS 7, 30 June 2011, Girona o2 4 N =) A —



Fish abundance
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Fish distribution
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Fish size structure

Winfield et al. (2008b)
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Fish assessment
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Standardisation and guidelines

= Benefits
= Scepticism
= Guidelines
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Standardisation benefits
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‘Standardization across large
regions would allow for
measurement of large-scale effects
of climate or geography on fish
populations; larger sample sizes to
evaluate management techniques;
reliable means to document rare
species; easier communication; and
simpler data sharing. With increased
interaction among fisheries
professionals worldwide, reasons for
wide-scale standardization are more
compelling than ever.’

Bonar et al. (2009)



Standardisation scepticism

I OON'T UNDERSTAND..
IT FITTED US OK!
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Standardisation and guidelines
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Standardisation and guidelines

= Equipment

= Pre-survey planning

= Survey and data acquisition
= Post-survey data analysis

= Reporting and data archiving
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Equipment

Echoview
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http://www.biosonicsinc.com/dtxseries.shtml

Pre-survey planning

Background information, timing, survey route, sound
transmission and recording parameters, logistics and safety
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Survey and data acquisition

System assembly and installation, water temperature, field
target test, test run, field notes, monitor the system, back-up
data

WISER
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Post-survey data analysis

Table 1: Examples of published target strength (TS, In decibels) and total length (TL, in centimetres or
millimetres) relationships for a range of fish taxa insonified vertically by different sound frequencies (f) in

dorsal aspect.

Relationship Fish taxon Total length Sound Reference
range and units  frequency (kHz)

TS =19.1%0g (TL)- Mixture of 1.5t0 100 cm Various Love (1971)
0.9%log(f)-62 species
TS =19.309%0g (TL)- Mixture of 10 to 39 cm 70 Borisenko et al.
62.63 species (1989)
TS = 20.63%log (TL)- Coregonus 20to 39 cm 70 Borisenko ef al.
65.11 lavaretus (1989)
TS = 31.88%log (TL)- Perca 18 to 36 cm 70 Borisenko ef al.
76.3 fluviatilis (1989)
TS = 21.2%0g (TL)- Rutilus rutilus  135to254cm 70 Borisenko et al.
62.87 (1989)
TS =21.15%0g (TL)- Mixture of 72 to 690 mm 120 Frouzova et al.
84.05 species (2005)
TS = 255%0g (TL)- Coregonus 3to20 cm 120 Mehner (2006)
709 albula
TS = 24 4%log (TL)- Salmo trutta 72 to 259 mm 120 Frouzova et al.
89.44 (2005)
TS =20.79"og (TL)- Perca 10te 41 mm 120 Frouzova &
86.41 fluviatilis Kubecka (2004)
TS =3311"log (TL)- Perca 1010290 mm 120 Frouzova et al.
110.68 fluviatilis (200%)
TS =18.11"log (TL)- Rutilus rutilus 117 to 305 mm 120 Frouzova et al.
77.96 (2005)
TS =14.371%0g (TL)- Perca 12 to 41 mm 420 Frouzova &
77.15 fluviatilis Kubecka (2004)

QA, visually inspect echograms, SNR, bottom detection,
perform SED, EDSU, TS to TL relationships, echo counting,
trace counting, echo integration, summary statistics,
geostatistics, GIS
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Reporting and data archiving

= CEN (2009) gives extensive recommendations on reporting

= Analytical steps between raw data files and final outputs must
be unambiguously described

= Hydroacoustic surveys typically produce >>100 MB of data so a
substantial data archiving system is essential
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Summary

= Following its origins in marine environment, hydroacoustics has
been successfully transferred to fresh waters

= Highly portable, rapid and quantitative

= Hydroacoustics can provide information on fish abundance,
distribution and size structure

= Standardisation desirable on equipment, survey design, data
acquisition, data analysis, reporting and data archiving
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