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My regular work

ECHO SOUNDER SONAR
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The problem
Who lives here and who eats whom



A sandeel example













Target category echogram
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What about these?



The ”TS probe”
(Originally made for TS measurements of fish)



Example Capelin schools
(probing inside school for <TS>)

SV(f)

TS(38)



Re-arranged as (AOS)
Transducers observing horisontally

IMENCO Stereo-camera

4 Simrad DD transducers

70, 120, 200, 300 kHz

ADCP (RDI, 600 kHz)

CTD (Seabird microcat)



Calibration 1



Calibration 2

(stereogrammetry)

Left Camera Right Camera



AOS echogram, 0 - 440 m

(Pinging to 50 m)
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Vertical volume density profile 

Pearlside and Bentosema
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Measure TSH(f)
(zoomed previous recording)
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Zooplankton examples



One station, no 91
(only 18 kHz running, no disturbance on Probe)

Probe down

Probe up

(imaging)



Station91



Typical output, categories

each station
VERTICAL DISTRIBUTION OF TARGET CATEGORIES
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Easy Example MESO, 
absolute mean animal density, measured, 20-40 m from the AOS

School box

MESO MEASURED 

MEAN SV -88

MEAN TS -59

SV-TS -29

VOL-DENSITY 0.001258925

M^3/FISH 794

F/1000M^3 1.259

TS SV



Copepod layer, 
200 kHz, 50 – 80 m depth

COPEPODES MEASURED 

MEAN SV -75

MEAN TS -93

SV-TS 18

VOL-DENSITY 
(N/M3) 63

M3 /ANIMAL 1.58E-02

n/1000M3 63096



Auto-ID help-(KORONA)
Inversion methods (see Holliday et al. )

SGF

KA

SGF

COP

ESD( fluid spheroid)



Leave 1984 - 2010



2010 – 2016

Broadband system Simrad 

EK80



Resolution ! 
TS(f), Bentosema glaciale 400 m



EK60

EK80



Wideband calibration WC 75,

90 -170 kHz

Calibration accuracy

Measured TS(f)

Theory



SALPS WB x 4



Optical ID og measurements

Right 
camera

3.4 m

60 cm
Left 
camera

5 °
5 °

Fish/krill

1.7m

Acoustic probe

Flash

Cameras



Volume density - Antarctic krill 

Left Camera Right Camera

R/V G.O.Sars (2008)

Antarctic ocean (~30m depth)

(example)



Volume density - Antarctic krill 

Left Camera Right Camera

326/m3

X (1m)

Z
 (
1m

)

Y
 (1

m
)

(example)

R/V G.O.Sars (2008)

Antarctic ocean (~30m depth)



Or mackerel

Left camera                              Right camera



Volume density (n/V)

=128/(3*3*6)

=2.37 mackerel/m3



Smaller targets, cod eggs



Larva 2





Example, 5000 pictures
(under analysis)



Towards ”iPhone” acoustics ?
-History

1960’s: 

Room 

size
1980’s: 

rack 

mount
2000: 

Windows

2015: 

Stand 

alone

Future?

1970 2000

2030



THANK YOU !


