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Motivation!

» Important link in the food chain » Fishery Industry
» Most numerous crustaceans in the » Better understanding the oceanic
ocean life




What are copepods?
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Response to Stimulus Response parameters

Acartia tonsa: The stimulus occurred

Lenz et all., (1999)
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Component of the flow?
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Siphon flow Oscillating chamber
» longitudinal deformation * acceleration
* acceleration

Kiorboe et all., (1999)
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Couette device Rotating cylinder
» shear deformation * acceleration

» acceleration * vorticity

* vorticity

Copepods react to deformation rate

Thresholds

Direction of Escape?

A Acartia tonsa males B Acartia tonsa females

Kiorboe, A Mechanistic Approach
to Plankton Ecology, (2008)

Buskey et all., (2002)



Velocity IVI (m/s)

Velocity IVI (m/s)
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Lagrangian model

Response of copepods in still water,
Data collected by Ibtissem Benkeddad
at LOG, Wimereux

Jumps superposed by considering
their peak as a reference.
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Lagrangian model

Modified Chlamydomonas model . .
(¥ Fluid velocity

dx
— =V +UsP < Us Slipping velocity >

dt
_ P Direction of motion |

us(t) = up +uy e~ =t/

/ \

Foraging velocity  Jumping velocity
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Properties of the ocean water o




Methods

® Tracers

Eulerian - Lagrangian ® Copepods

Homogeneous Isotropic Turbulence

Ou+ (u-V)u=—-VP +vV3u
V-u=0 |
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Spectral Method
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Copepods

Analysis

Tracers
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Analysis
Quantifying spatial distribution of the copepods : Fractal dimension D,

The Grassberger-Procaccia Algorithm:

A 2
(r) NV —1) ; o(r — IX; —X;1) (x) is Heaviside step function

Monotonically decreasing like power law  C(r) ~r? as r =0

Probability to find a couple of particle whose distance is below r
log C(r)
log r

D = limr_)o

D,~2

Maxey JFM87, Squires & Eaton PF91, Fessler Eaton [IMF94 12
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Analysis

Fractal dimension estimation as
a function of the threshold value
of the strain rate

Efficiency of the jump by
considering the number of particles
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Perspective

Collaboration with Institute of Environmental Engineering
ETH Zurich, Switzerland

Francois-Gaél Michalec, Markus Holzner

@ 10!

P(u)

» Tune the model’s parameters
» Predict the behavior
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Thank you!



