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Scope

Biogeography investigates the relationships between 
patterns and processes of  geographic distribution of  
organisms

 R2C2

Sp
al

di
ng

 e
t a

l. 
20

07

 R2C2

Scope

Reconstructing the historical development of  
lineages and biotas, including their origin, spread, 
and diversification
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Cunha et al. (2005) Syst. Biol.  R2C2

Scope

Explaining the differences in numbers as well as 
types of  species among geographic areas, and 
along geographic gradients including those of  
areas, isolation, latitude, elevation, and depth
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Scope

How have historical events shaped species’ 
distribution? 
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Scope

Intra and inter-specific approaches, different time-
scales, 
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Goals
Explain the differences in numbers as well as types 
of  species among geographic areas, and along 
geographic gradients including those of  areas, 
isolation, latitude, elevation, and depth
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Techniques

Simulation modeling - GIS - Statistical Analysis - Remote 
Sensing - Submersible vessels - Automated ground-
based data collection systems - Radioisotopes - Stable 
isotopes - Genetic tools
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Week 1

Introduction and a case study to setup the scene:

World-wide phylogeography of  sardines
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Week 2

Historical and Ecological biogeography
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Week 3

Ocean Ecosystems

Evolution of  Coral Reef  Fish

Dispersal
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Week 4

Phylogeography

Biogeographic and genetic consequences of  the 
glaciations
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Week 5

Island Biogeography

Case-studies
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Week 1

Learning insights
Publishing in science

Visualizing data: software, graphs, the use of  color 
and shapes.
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Week 2

Area relationships
Part 1. Exploratory data session: summary of 
biodiversity and graph building
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Week 3

Area relationships
Part 2. Exploratory data session: area 
cladograms
Part 3. Presence records and plot
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Week 4

Area relationships

Part 4. Species distribution modeling



WHY THIS COURSE?
am I teaching 
✓

 Assistant Professor


 PhD Evolutionary Biology/Population Genetics (UK)


 Research in Evolutionary Biology/Population 
Genetics/ Phylogeography


 Classes: [Animal Diversity], [Bioinformatics], Evolution,


Population Genetics applied to Fisheries
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MAP EVOLUTION
World map, c.1500, by Juan de la Cosa, pilot on Columbus's second expedition. Courtesy of Naval Museum, Madrid




500 YEARS LATER

EARTH EVOLUTION



The age of the ocean floor, showing strips of floor of different ages derived mainly from measurements of magnetic anomaly stripes. Boundaries are drawn at 2, 4, 9, 
20, 35, 52, 65, 80, 95, 110, 120, 140 and 160 Ma intervals in a colour scheme that runs from dark grey (youngest) through red, yellow, and green to blue (oldest). Pale 
brown areas are the continental shelves 


OCEAN FLOOR AGE

LATE QUATERNARY SEA LEVEL

CLIMATE CHANGES



500 MILLION YEARS OF GLOBAL TEMPERATURE



ORGANISMS’ MOVEMENTS

VICARIANCE VS DISPERSAL



Carlton 2017 .Science

CURRENTS

OCEANIC CIRCULATION IN THE 
MID-CRETACEOUS
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WHAT DO I EXPECT 
YOU TO LEARN?

Basic information

Course description

Marine biogeography:

study of the geographical distribution of marine 
organisms


• Origins of biogeography as an historical science, 

• The biogeographic evidence that supports the 

theory of evolution.

• Continental drift.

• The relationship of phylogeny and biogeography.

• Basic concepts of evolution and biogeography

• Application of methods used to study evolution and 

biogeography

• Case histories to demonstrate the role of historical 

events

Marine biogeography:

study of the geographical distribution of marine 

organisms

I. The History of Biogeography (the science 
of biogeography, phylosophy and basic 
principles and approaches, pivotal 
biogeographers, examples of contemporary 
biogeography) 


II. Phylogeography - models of speciation, 
phylogenetic inference, molecular clock, 
historical demography. 


III. Paleogeography - dating events, geological 
time scales, continental drift, evolution of 
ocean basins (Tethys, Atlantic, 
Mediterranean), paleoclimates, past sea 
levels. 


IV. Case studies: the Atlantic/Mediterranean 
divide; coastal species, estuarine species; 
open ocean species and deep-sea species.

WEB

http://rcastilho.pt/MBE



Basic information

Contact time (hours)

Theoreticals: 15h (10 sessions)

Computer Labs: 24h (6 sessions)


Independent study: ca. 100h

Worktime

Basic information

Teaching and learning methods

I. Dedicated webpage, with all relevant 
information: chronogram of lectures, with 
reading materials available beforehand.


II. Audio-visual subject presentation, with open 
discussion in class. Lectures will be mixed with 
discussions of assigned readings from the 
primary literature to stimulate critical thinking 
about the various topics.


III. Computer lab classes with exercises 
available beforehand. Group discussion 
encouraged.


Basic information

Teaching and learning methods

Computer lab classes


Objectives


Work


Computers


Breaks

Basic information

Expected learning outcome
I. To understand and be familiar with the methods used to 

study the biogeography of marine organisms;

II. To have a knowledge of the evolutionary history, life 

history, distribution patterns, speciation patterns of a 
number of marine organisms;


III. To be able to critically evaluate current concepts of 
marine species and factors influencing speciation and 
distribution patterns;


IV. To understand the applications of historical and 
ecological biogeographic analyses in the study of marine 
systems.


V. Critically evaluate arguments and assumptions and 
interpret published data relating to marine biogeography 
and phylogeography in particular;


VI. Utilize the scientific process to form hypotheses and 
design studies for gathering and analyzing data from 
which to draw scientifically valid conclusions



Basic information

EVALUATION


The evaluation will be based on: 

1. written examination. 70%

Students scoring less than 10/20 on 
the written examination are required to 
have a re-sit exam.


2. Flash talk. 30%

Oral presentation in 3 minutes on a a 
free topic related to biogeography.

 R2C2

LET’S JUMP INTO A 
CASE STUDY


