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m Summary and Perspectives
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O Realistic calculations 20% per annum

mRelatively bad monitoring and observation
conditions related to the natural borders .
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m Therefore
O Technically develop and test an appropriate microsystem

O Set up experiments with defined stress situations and diseases
O Develop data analysis solutions
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m Sample and communication rate of one second
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Implanted
sensor-eGrains

electrodes for measuring
electric potentials
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sympathetic nervous system

Vegetative- nerval reaction,

Potential of skin/ tissue (TP) _
parasympathetic nervous system

Electric Myoactivity (EMG) Muscular reaction, locomotor activity

Breath and heart rate (BR HR) Exmtemgnt, activity, tension, stress,
exhaustion
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size: 45 mm x 7 mm x 20 mm

3rd Generation (integrated sensor)
pressure; pressure difference (HR; BR)
size: 45 mm x 7 mm x 20 mm

4th Generation (integrated sensor)
Ti; Ta; TR; TP; EMG; 3D; HR;
BR
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Open recirculation

O
O Climate chamber
O Dimmable light
O

IR for night observ.

O Integrated
experimental
installations
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O Acoustic stimulus
0 Object falling on surface
O Stocking density (cage)

O Water quality parameters
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m Using an ANN to calculate the regulation states of each parameter

m Leading to regulatory pattern, useful to estimate the health state
of fish
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IS - Normalized data
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m Rapid increase of tissue potential of carp was noted

m EMG increased shortly after the stimulus, but then decreased

rapidly after the handling stimulus
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bgical functions

Modus operandi of regulation in undisturbed biological systems

Stable i Instable Stable

Period 2

Level 1 Level 2

Multiplicative <+
Period 1 : Period shifts

1
' :
R elaxation ' > D emultiplicative E E xcitement
Resting Stress
Stability Lability

m Physiological function tends to oscillate between maximum and minimum value
m Period length depends on the activity status of the organism

m Stressed organism: short period length, fast regulation, fast reaction

m Relaxed organism: longer period length, slow regulation, slow reaction

m Chronobiological data analysis, rhythmic regulation of the parameter
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Calculations
Black Box

egulatory state
egulatory patter
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- _tem of regulatory states

L Monitoring-Projekt
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- time:11:00-11:30 - time:11:45-12:15 - time:12:30-13:.00
45 = = e 45 L ] e N 45 b - | IR - Z
| 7 o ‘ T — S =
40+ - l T
35 4 Z -
= — =0y
> > >
g g g .l
(9] (9] g "’
S S S
g g g 20l
= = = |
0 : o s .
' adaptive adaptive | adaptive
3 3 0 3
¢ concentrated | 7 Lo =Ee f [ B b st ¢ concentrated 1 -------- ¢ concentrated
5
\

° dysregulated

P 2, o F weakly configured ’ L 2 o, 7, weakly configured ’ 1d 2, o, T, weakly configured
eact 5 eqoti eact
Aclivateq activeteq | aClivateq activateq | activateq activateq

FD - 30 min before stimulus FD — during stimulus FD - 30 min after stimulus

Aqualife 2012 18




Monitoring-Projekt

Light
Lssizas | time:12:30-13:00 -
S T - | T TP

Light Light
> time: 11:00-11:30 ‘ . time:
| - ‘ [

40+ _

frequency [%]
frequency [%]
frequency [%]

’ adaptive

(O]
o
(O]
o
=]
<
(0]

~

3 . g i A 3 3 3
+ concentrated - IR + concentrated - mas 4 concentrated
- dysregulated

5 5
® dysregulated ® dysregulated

.. Wweakly configured weakly configured

21 2o, T :j 2o, d s,
Saclivateq ai:tivaf d g €activatey acti\/a? %) 7 caclivateq activai d 7
e e e

FD - 30 min before stimulus FD — during stimulus FD - 30 min after stimulus

Aqualife 2012 19




frequency [%]

Handling
- time: 11:00-11:30
|

—

frequency [%]

10024, Prwie .
300 400
: 5
deact:vated ac?i\fa(t5 210 !
e

FD - 30 min before stimulus

Handling
time: 11:45-12:15
- \

/‘ ]

frequency [%]

adaptive
* concentrated
’ dysregulated

* weakly configured

FD — during stimulus

Monitoring-Projekt

Handling
~ time: 11:30-13:00
\

adaptive
concentrated
’ dysregulated

1002004, ’/ 2ot weakly configured
. 4005
deaCtlvated 0060y,

activateq

FD - 30 min after stimulus

Aqualife 2012

20




Monitoring-Projekt

Handling Handling Handling
i ~  time:11:00-11:30 - e -~ time:11:45-12:15 — = -~ time:12:30-13:00 B |
45 ' 45 4~ - ' 45 4~ - :
o : | 1 . : \ 1 | ’ \ - TP
40+ — . : : . : 40+ — :
[~ [
35 7 35 7
S = SNP
— 30 -~ — — 30 —~
5 9 .
= = =
(3] (] (]
> ] ]
o o o
2 2 2
,' adaptive ~ 1 adaptive o ] adaptive
6] 3 5
L 74 concentrated £0 concentrated 4 concentrated
° dysregulated ° dysregulated ° . ° dysregulated

0
100200, 04 . / < weakly configured 1002005, 40 P 5 .. weakly configured 100200, 04 . A g 7. weakly configured
deactivated ai:?i\faf 30 ! deacrivated Dasc;f)i\fatt3 l:jo ! deacti\/ated D;c?ti\?ai DdD !
e e e
FD - 30 min before stimulus FD — during stimulus FD - 30 min after stimulus

AqualLife 2012 21




Monitoring-Projekt

stocking density increase of stocking density decrease of stocking density
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m The potential of the used data analysis system to characterise the health
and welfare status of fish (in aquaculture) was evaluated

m The current stage of the monitoring system proved to be useful in restricted
size aquaria, basins or smaller ponds with fresh water.
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O Optimisation of sampling frequency and measuring time

Wider perspectives for research and applications:

m |nvestigation in distinct behavioural types and coping strategies in fish
m Health diagnostics and disease forecast of fish (aquaculture)

m Scaling of the system from aquaria to natural systems
m Adaptation for more species of fish and different species of animals
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Fish in the experimental tank -

Measurements running
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