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The Black Sea

The largest anoxic water body on earth
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Observing jellyfish is difficult
This has several reasons 

– They have fragile body, they cannot easily caught 
intact with the traditional  fishing gear 

– They are patchy in distribution therefore cannot 
be effectively represented by the point samples.

– They are weak acoustic scatterers due to their 
material properties.



What did we do ?

• Anchovy is one of the most 
important commercially 
expoited species in Turkey

• July 2015 Spawning stock 
survey

(July is the peak spawning time 
of the anchovies)



Diameter 3.5 m



Jelly fish passing through the trawl



Results



-5

0

5

10

15

20

0

50

100

150

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67

Visual counts (orange) – Number of single 
targets (blue)

VizLoess TsLoess

-2

0

2

4

6

8

10

0

50

100

150

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64

Visual counts (orange) – Volume 
backscattering(blue)

VizLoess Nasc_Loess

R² = 0.6273

-5

0

5

10

15

20

0 20 40 60 80 100 120 140

Visual counts– Number of single 
targets

R² = 0.4255

0

20

40

60

80

100

120

140

-2 0 2 4 6 8 10

Visual Counts – Volume backscattering



Hensen Egg net with a 70 cm 
mouth diameter and 500 μm
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• Echo-integration ( volume bacscattering) 
• Echo-counting (single targets)



Multifrequency data

Korneliussen et al. 2009 “Proposal for the collection of 
multifrequency acoustic data.” ICES Journal of marine Sciences

Demer et al. 1999 - “ A multiple-frequency method for potentially improving the 
accuracy and precision of in situ target strength measurements” J. Acoust. Soc. Am.

(Arcsin)
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Rayleigh scattering  for copepods

Processed - condensed echogram (120 kHz)
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Black Sea Circulation





Deviance explained = 23.3%
(Hensen counts ~ SSH)

Deviance explained = 5.03%
(Acustic estimation~ SSH)

Deviance explained = 28%
(Hensen counts ~ Acoustics)



Conclusions

• Low-cost , small action camera helped 
identification acoustical features as a 
complementary information.

• Vertical habitat partitioning and diel 
behaviour of different species revealed

• Main spatial features in terms of Aurelia aurita 
density revealed

• One more step towards the acoustic 
estimation of jelly fish abundance



Thank you!

This study was realized within the framework of a national anchovy fisheries project 
(KAMAG-110G124) funded by the Turkish Scientific and Technical Council, TUBITAK. 


