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Overview 

• Orientation
• How to receive and provide feedback
• Structure of the course, objectives
• Summary tele-course
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Orientation>Websites

• Database
• Manuals
• Code repositories
• Frequent updates
• Short videos
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Questions

“There are no stupid questions, only stupid answers”

We welcome all questions. With a well formulated 
question one is 99% on the way to a solution. 

We all come with a broad spectrum of experience - 
cross-disciplinary communication can be challenging, 
and should remain respectful. 
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Orientation
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Learning Objectives

● Formulate a research question
● Know core DEB concepts and associated alternative 

concepts
● Acquire the skills necessary to estimate DEB parameters 

using real-world data.
● Critically evaluate and discuss the biological realism of 

DEB parameters
● Apply DEB (parameter estimation) techniques to support 

and enhance one's own research projects.
● Demonstrate the capacity to apply DEB theory to 

address contemporary issues in conservation, 
environmental impacts, and resource management.
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Contents of 8-day practical 
workshop

• "AmP workshop" - estimate parameters for your 
species (14.5H)

• "DEB in practice" - guided exercises on 
applications (11 H)

• Lectures (19H)
• "Group discussions" - present your discussion 

topic (6 H)
• "Plenary discussions" (2 H)
• "Pet presentations" (3 H)
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AmP workshop (16.5 hrs)
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Group discussion (6 hrs)

• Formulating research questions
• Sharpening research questions
• Group input and inspiration
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TOPIC 1 (Jun 05, 06 & 07): “Metabolic scaling, 
life-history theory, and DEB”

TOPIC 2: (June 09,10 & 12) “From stylized facts to 
DEB model(s)”



Plenary Discussion (2H)

Thurs 08 & Tues 13

We switch groups around after the 1st prenary

Make you you have a reporter for each group to 
present general results to the group for the plenary

Moderated debate around the discussion topic
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"DEB in practice" - guided exercises 
on applications (11 H)
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Summary of Tele-course

What are key concepts behind the DEB theory?

“cornerstones”
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Life-cycles:
creating maps
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Why are DEB defined life-stages and not terminology used by 
specialists of each group?

How to model a complex life-cycle? Approach, Discussion

Complex life-cycles as variations of the Standard DEB model “std”
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Example of complex life-cycles: 
the Lampreys



Lamprey life-cycle:
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Lamprey life-cycle
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Lamprey life-cycle by species
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41-45 species
18  species have the “parasite” 
“juvenile” stage

23-27 are brook lampreys which:

• remain in their streams. 
• have non-trophic periods of 

metamorphosis and sexual 
maturation are 
superimposed.

• are the only vertebrates 
known to have “non-trophic 
adults”



Lamprey life-cycle by species
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Important Questions:

• Where is feeding?
• Where is puberty?
• Where is allocation to 

reproduction 
happening?

• What is 
metamorphosis



Life-cycles: 
Life-stages and events
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What is a metabolic switch



1 simple DEB model - complex life-cycles with many 
morphological life-stages and transformations
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Life-cycles: 
Morphological vs Functional

Morphological events and life-stages

metamorphosis, pupation

settlement of bivalves

emergence of dragonflies, midges

larvae

imagos



Metamorphosis: “Indirect 
development” 

• Invertebrate taxa: insects, echinoderms
• Non-vertebrate chordates: cephalochordates and 

urochordates
• Vertebrate chordates: lampreys, eels, flatfishes, 

amphibians

Those who do not metamorphosis: direct-developers
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All models can be extended with more stages of 
maturity: one for each stage:
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Embryo staging Atlas:

stage 1: zygote

stage 14: hatching 

stage 17: prolarvae 
begins to burrow

stage 18: onset of 
exogenous feeding



Cornerstones
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Conservation
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25

chemical indices & 
chemical potentials
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26

the c-mol
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27

macro-chemical 
reaction equations
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macro-chemical 
reaction equations
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3 basic transformations:
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Homeostasis

strong

  constant composition of pools (reserves/structures)

   generalized compounds, stoichiometric contraints on synthesis

weak

  constant composition of biomass during growth in constant 
environments

   determines reserve dynamics (in combination with strong 
homeostasis)

structural

   constant relative proportions during growth in constant 
environments

   isomorphy
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Delimitation of pools 
respecting strong 
homeostasis
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Weak homeostasis
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Weak homeostasis
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Reserve and Structure 

Intermingled at the cellular level
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Growth on reserve
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Embryonic development

Example: embryo development of African 
softshell turtle
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Bas Kooijman. 2021. AmP Trionyx triunguis, version 2021/05/01. 



Thank you

Starrlight

Questions?
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