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Our view - multispecies and habitats
- Integration -

animal behavior

- distribution



Major research activities

* Ocean dynamics &
processes

* Habitat & Species
mapping

 Megafauna
behaviour&
ecology

Environmental

Monitoring

 MPA design

* Regulating
exploitation of
living and noHiving
resources

 Bridge the gap and
inform stakeholders
and decision

makers




* Where are essential habitats for large

predators located?

 How human activities affect predator
distribution ?

Research questions

» What are the drivers of biodiversity &
productivity?

* What prey characteristics matter to predator

* How predators respond to environmental
variability?

Ocean Research

» What fraction of habitats should be
protected to ensure resilience ?

* Where, how many and how big MPA
should be?

Environmental Management

monitoring



Great whales migrations and habitat use

Silvaet al (2013)PLoSONE Prietoet al (2014)EndangeredpeciefResearch



Blue shark habitat preferences
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Whale diving and foraging behaviour
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Devil-ray migrations and extreme deep diving
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Synoptic observation fish 3D behavior vs. its food
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Monitoring marine litter

Continental shelves Continental slopes

Submarine canyons

Phamet al. 2014 PLO0SONE
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Seamounts, banks & mounds

Plastic
Fishing gear
Metal

Glass

Other
Clinker




Vulnerable Marine Ecosystems (VME) & MPA design
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Challenges of VME monitoring

CONDOR L/
Seamount Management and Research Tools - the Condor case study @
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Challenges of VME monitoring




The vision...

Combination of fixed and autonomous sensors
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Challenges: coordination among vehicles
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Challenges: multiple goal oriented sampling designs
(multiple resolutions are needed over space and time)




Challenges: event-trigger-response




Challenges: Drivers of predator distribution & behaviour

Observing patterns
and processes at
same scales

_Predators



Challenges: Drivers of predator distribution & behaviour

Remotely

sensed
Longterm observations
monitoring

Finescale
studies




Challenges: real time 4D animal tracking & environmental sampling

Providinga mechanistiaunderstandingpf
oceanprocessesirivinganimalbehaviour
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Challenges: monitoring animals & environment over time

Capturingecossystenvariability and human pressuresacrossdiel, monthly,
annualanddecadalkycles




Challenges: monitoring animals & environment over time

Example Understandingeffectsof managementctions(SeamountMPAS)
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Challenges: monitoring animals & environment over time

1S(SeamountMPAS)
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Challenges: obtaining relevant and accurate satellite observations

Knowledge of how animals respond to ocean processesand ecosystem

variabilityis crucialfor:
A selectindfinding novel variablesthat measureproperties relevant for the

animals
A understandinghow surface patterns correlate to processesacrosswater

column

Sei whale "Casanova" track over SST (US Navy Daily Dynamic SST)




Challenges: remote sensing is fantastic!
But...

Resolution is not sufficient to investigate crucial processes occurring at finer
scales, such | arval dispersal

Sei whale "Casanova" track over SST (US Navy Daily Dynamic SST)




Challenges to Marine Technology

A Intelligent vehicles capable to interact with environment in
reaktime:

I Detection of animals using acoustic, optical,
electromagnetic, DNA cuesd. Mimic guided military
torpedoes)

I Detection of oceanographic structures using gradients in
temperature,Chla, pH, oxygen

I Adaptive surveyingespondto animal/oceanographic
detection

i Innovative sensors: acoustic, optical, chemical, molecular,
particle imaging systems

I Increased autonomy, speed, depth rating




Challenges to Marine Technology

A An itbmoaln e vehicl es:
I “Pifliosth/ r emor a” r oy bt ( Si
I Parasite robots

A Interactive network of autonomous and fixed platforms:

| Btdirectional, real time communication using acoustics,
satellite, radio

I Coordinated surveying

I Dynamic configuration
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