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• What are matrix models? 

• Why are they useful? 

• COMPADRE & COMADRE 

• Where do our data come from? 

• How do we digitise it? 

• How do we distribute it?

Outline



Mathematical models describing a life 
cycle of a species in a particular 
location/population. 
• Probabilities of progression from 

stage-to-stage in a time step (usually 
a year). 

• Probability of death in a time step. 
• Number of offspring produced in a 

time step.

What are matrix models?

Alejandro Linares Garcia

Damien du Toit

http://flickr.com/photos/51035677132@N01


What are matrix models?
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What are matrix models?
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What are matrix models?
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•Population analysis 
• Species management 
• Species conservation 
!

• e.g. “What is the future fate of 
populations in the face of future 
climate change?” 

• “Which stages are most important 
for conservation purposes?” 

•Evolution of ageing 
• e.g. “Is senescence inevitable?”

What are they used for?

Ian Duffy



Where do the data come from?
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Where do the data come from?
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COMPADRE and COMADRE



Some history
1990-2000: Miguel Franco & Jonathan Silvertown 

• “mean control matrices” for ~100 plant species 

2006-2010: Roberto Salguero-Gómez 
• “mean control matrices” for ~400 plant species 

2011-now: Roberto Salguero-Gómez & Owen Jones 
• Mean and individual matrices for 1000 plant 

species 
• Covariates including location, taxonomy, growth 

form, etc.

COMPADRE 1.0

COMPADRE 3.0

2011-now: Salguero-Gómez and Jones 
• Animal matrices, from bears to bugs 

• 1300 species in 900 publications COMADRE 1.0

COMPADRE 2.0



How do we digitise it?
The “Compadrinos”



How do we digitise it?

• Conduct literature searches for 
PDFs based on citation matches 
for key literature - Google Scholar, 
Scopus, Web of Science. 

• Read PDFs, extract matrices. 

• Check data. 

• Resolve problems with authors.



How do we digitise it?

… their presentation is highly variable.

Although matrices are standard mathematical objects…



How do we digitise it?
Study metadata Matrix metadata & matrices

Study ID 
Species 

Treatment 
Site name 

Study ID 
Source info. 

Species 
Taxonomy 

Growth form 
Geo-location 

…



Problems
• Envisioned, and spent a year working on a complicated 

database, but our guru dropped out due to illness.  

• Now it is much simpler - just CSV! 

• Excel problems! 

- Color coding is a silly idea. 

- Size limit (number of rows). 

- Excel performs poorly with huge shared files. 

• Errors in the papers. 

• Legal/ethical issues - can we distribute the data? 

• Delays at every stage! (original release date Sept. 2013)



• Until now: email/Dropbox distribution on 
request. 

• Online database abandoned for now :( 

• Solution: two CSV files 

- (1) metadata; (2) “stacked” matrices. 

- .RData list object with scripts. 

- Updated every few months. 

• Open access, but requires registration.

How do we distribute it?

www.comapadre-db.org

http://www.comapadre-db.org


Output
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