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M. J. Kaiser, et al, 2005. Marine Ecology Processes, 
Systems and Impacts. Oxford University Press



SUGGESTION: An observational strategy for biological processes in the SES must be
framed in (and take advantage of) the compelling ability of physical oceanography to
understand and reproduce different scales of oceanic variability.
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Atlantic Jet Strength

STATEMENT: Physics is the primary forcing
of biological variability, biological
processes add to what is created by
physics.
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(Lord Rutherford) “All science is either physics or stamp collecting”



MULTIPLE SCALES MULTIPLE STATE VARIABLES

SELF‐ORGANIZED SEVERE NON‐LINEARITY

Ecosystems: The “Newtonianism” nightmare

EXTREMELY SENSITIVE TO I. C.

DISTRIBUTED SYSTEMS, DIFFICULT TO SCALE UP, LARGELY IRREDUCTIBLE,…

Inspired by Benjamin Planque



An indecisive pointer

parameteruncertainty

structural uncertainty

conceptual uncertainty

Observing the ecosystems to describe rather than explain?

Not an option
to move from
science to 
society

Why does it happen?
Whom to (monetary) blame?
What can I do? …

UNDERSTAND
&

FORESEE

SATEMENT: Ecosystems cannot be approached as Newtonian systems

FAO Fisheries Technical Paper 477 Inspired by Benjamin Planque



STATEMENT: Observations should be made in the context of a model. A blend of 
observations and (cause‐effect) models will better serve societal demands for science.
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Skill assessment for coupled
biological/physical models of marine systems

Lynch et al. (2010)
Where is 

Truth?

SUGESTION:   Abandon Newtonianism in the
sectors of the ecosystem where it is ilusory to 
apply it .

SUGGESTION: Use new 
opportunities to bring biological
observations closer to physical
oceanography time/space
resolution standards.

USE NEW 
SENSORS

DEVELOP NEW 
TECHNOLOGIES

NEW 
AVAILABILITY

Estrategy
Tactics



MAIN GAP: Most biological observation still do not resolve the time/space scale
of the underlying process
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IMPLEMENT NEW SENSORS IN EXISTING PLATFORMS: examples from PERSEUS
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NITRATE AT DYFAMED MARINE MAMALS AT POSEIDON



ACIDIFICATION TRENDS IN THE MEDITERRANEAN

IMPLEMENT NEW SENSORS IN EXISTING PLATFORMS: examples
from PERSEUS/SESAME

GIFT TIME SERIES GLIDER (MESOSCALE)



Carlo Heip
“Biologists are like a chicked
on an egg with data”

INFORCE NEW AVAIABILITY OF EXISTING DATA

Plectorhinchus
mediterraneus Pagrus pagrus

HIGH SPATIAL RESOLUTION & HIGH FREQUENCY  BIODIVERSITY RECORDS

VMS: PERSEUS DELIVERABLE 3.4



NEW AVAILABILITY : 
COOPERATE WITH STAKE HOLDERS

A new website platform for uploading data from a 
SYSTEMATIC JELLYFISH MONITORING system in the 
Balearic Islands: a joint science‐society approach

HEAR THE STAKE HOLDER TO 
CO‐CRETATE RATHER THAN 
JUST PROVIDING YOUR 

“WISE “ SCIENTIFIC ADVICE

Tactical



NEW AVAILABILITY : 
SQUEZE EXISTING TECHNOLOGY
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INVEST IN NEW TECHNOLOGIES
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MACHINE VISION AND THE ACUTE LACK OF DATA AT MID TROPHIC LEVELS

BIOSENSORS
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Physical variability is the
primary driver of biological
variability, the second cannot be 
understood without the first. Observ Model

(Process)

d m

Misfit 

Prediction
(Joint Model)

p

Where is 
Truth?

A blend of observations and (cause‐
effect) (non‐illusory) models will 
better serve societal demands of 
science for biological variables and 
processes.

Use new opportunities to emulate physical oceanography time/space resolution
standards, and assimilate this new information to constraint biological 

uncertainty as operational oceanography does

New Sensors in Existing Platforms

New 
Availability

New 
Technology

Strategic

Tactical

Biogeochemical balances in straits
Role of mesoscale in biology

Jellyfish swarms

Biodiversity loss

Fishery collapses
Impact of pollution
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“I already wrote the paper. That’s why
it’s so hard to get the right data.” An indecisive pointer





Adaptative Management Cycle
E.A. Fulton (2010)
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Theophrastus of 
Ereso (Lesbos)

Robinson of 
Lynn (Massachusetts)

300s BCE
1900s CE
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POINT ESTIMATES

FAO Fisheries Technical Paper 477
An indecisive pointer

parameteruncertainty

structural uncertainty

conceptual uncertainty

Inspired by Benjamin Planque

Ecosystems: The “Newtonianism” nightmare

SATEMENT: Ecosystems cannot be approached as Newtonian systems






