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Ultrasonic monitoring of larval development of fish in tanks. Case study: Sparus aurata.
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* The gilthead seabream (Sparus aurata).

e Optimal rearing conditions of larvae: swimbladder inflation.
 Swimbladder allows the buoyancy control.

* The non-inflated swimbladder is a principal problem for larval: increase mortality.

* The swimbladder absence: physiological problems (spinal deformities and lordosis).
* This problem: generates losses in the aquaculture industry.

e Ultrasonic techniques have proven to be effective method to control abundance of fish and to
estimate biomass in a non intrusive way. To do it, target strength (TS) is used.

* The swimbladder is responsible for the greatest amount of acoustic energy reflected by the fish.

* We will present an ultrasonic acoustic method to monitor larval development and detect
swimbladder inflation.

Ultrasonic monitoring of larval development of fish in tanks. Case study: Sparus aurata.
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Data were collected 1. Biological data acquisition

IEO-CSIC » 2. Acoustic data acquisition
20"17 2.1. Under production conditions
Monitored 2.2. Control data conditions.
2018 > 1-dph- 13 dph (2017)
1-dph- 17 dph (2018-2019)
2013 " " Photoperiod was 12 hours

4

3. Acoustic data measurement processing

300000 seabream eggs were
introduced in the breeding tank

4. Numerical simulations - FEM

A\ 4
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.1. Biological data acquisition

* Information about the larvae growing. Flesh

* Representative sample were taken from 1-dph Notochord

to the end of the experiments.
e Samples were taking at night.

e At least 25 larvae were collected every day and
sized using a Leica MS5 optical microscope
with a Leica S3 high-definition camera.

* To process recorded images a Leica Aplication
Suit (LAS 123).

e Standard length and swimbladder surface are
were measured.

* Abiotic parameters were monitored daily.

Ultrasonic monitoring of larval development of fish in tanks. Case study: Sparus aurata.




2.2. Acoustic data acquisition
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Finite element method (FEM)

2.4. Numerical simulations
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The max day of %SBI

2017 (13-dph 30%, Ls=4.75mm)
2018 (17-dph 80%, Ls=5.74mm)
2019 (17-dph 60%, Ls=5.43mm)
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3. Results

Measured target strength under production and control conditions
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Measured target strength individual traces

2018 2019 TS(dB) = a-log,oLs(mm) + b
Day (dph) TS mean
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3. Results

Numerical simulations
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Relation between TS and the

standard length

TS (dB)
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3. Conclusions

* Experimental analyses and numerical simulations of backscattered acoustic intensity of seabream larvae up
to 13-15 days post hatch during three consecutive years have been made.

e Larval growth and swimbladder inflation were controlled from 2-dph to end of experiment.

* Uneven growth, swimbladder inflation percentage and swimbladder area of larvae was observed depending
on the year.

* Due to it, different TS increases were recorded every year. However, from initial swimmblader inflation day
(8-dph) the same trend was detected in all experiments.

* Raises of at least 3 dB were measured. Those increases were larger under control conditions in absence of
bubbles from aeration system.

* By fitting the larvae standard length and TS good relationships were calculated. The swimbladder inflation
percentage presented good correlation with TS values. Based on these relations, larvae growth could be
controlled in offshore tanks using ultrasonic monitoring techniques.

Ultrasonic monitoring of larval development of fish in tanks. Case study: Sparus aurata.
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