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In the Beginning...

“Assorted diatoms found living between crystals of annual sea ice in Antarctica”(Public Domain)
by Prof. Gordon T. Taylor, Stony Brook University - corp2365, NOAA Corps Collection

https://en.wikipedia.org/wiki/Marine_microorganism#/media/File:Diatoms_through_the_microscope.jpg
https://creativecommons.org/share-your-work/public-domain/
https://www.photolib.noaa.gov/htmls/corp2365.htm


  

Diversification and Adaption

"Life in the Ediacaran Sea" (CC BY-SA 2.0) by Ryan Somma

https://www.flickr.com/photos/ideonexus/2237406519/
https://creativecommons.org/licenses/by-sa/2.0/
https://www.flickr.com/people/ideonexus/


  

Diversification and Adaption

"Silurian Reef diorama" (CC BY-NC-SA 2.0) by stevelewalready

https://www.flickr.com/photos/stevelewalready/1119826651/
https://creativecommons.org/licenses/by-nc-sa/2.0/
https://www.flickr.com/people/stevelewalready/


  

Diversification and Adaption

“Inostrancevia alexandri and Scutosaurus karpinski”(CC-BY-3.0) by Dmitry Bogdanov

https://commons.wikimedia.org/wiki/File:Inostrancevia_4DB.jpg
https://creativecommons.org/licenses/by/3.0/
https://www.deviantart.com/dibgd


  

Extinction Events

Impact_event.jpg (Public Domain) by NASA, Frederik

https://commons.wikimedia.org/wiki/File:Impact_event.jpg
https://creativecommons.org/share-your-work/public-domain/
https://www.nasa.gov/
https://en.wikipedia.org/wiki/User:Fredrik


  

The Age of the Mammals

Sedwick, PLoS Biol. (2008), (CC BY)

https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.0060099
https://creativecommons.org/licenses/by/4.0/


  

The Anthropocene

"2008_09_08_bos-ord-sna_526" (CC BY-SA 2.0) by dsearls

https://www.flickr.com/photos/docsearls/2893476784/
https://creativecommons.org/licenses/by-sa/2.0/
https://www.flickr.com/people/docsearls/


  

The Anthropocene

Hallmann et al., PloS ONE (2017), (CC BY 4.0), "2008_09_08_bos-ord-sna_526" (CC BY-SA 2.0) by dsearls

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0185809
https://creativecommons.org/licenses/by/4.0/
https://www.flickr.com/photos/docsearls/2893476784/
https://creativecommons.org/licenses/by-sa/2.0/
https://www.flickr.com/people/docsearls/


  

Extinction rates rise...

Ceballos et al., Sci. Adv. (2015), (CC BY-NC 4.0)

http://advances.sciencemag.org/content/1/5/e1400253
https://creativecommons.org/licenses/by-nc/4.0/


  

Data from Barnosky et al., Nature (2011)

Extinction rates rise...

https://www.nature.com/articles/nature09678


  

And everyone knows it



  

What is an ecosystem, anyway?
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Microbial Ecology
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Solution I: 
Leave Earth alone.

https://www.half-earthproject.org/ "Apollo 13 - View of Earth.jpg" 
(Public Domain) by NASA

https://history.nasa.gov/alsj/a13/as13-60-8591HR.jpg
https://creativecommons.org/share-your-work/public-domain/
https://www.nasa.gov/


  

Adapted after Watson et al.,“Protect the last of the wild.”Comment in Nature 563, 27-30 (2018)

https://www.nature.com/articles/d41586-018-07183-6


  

Solution II: Hack Ecosystems.

Hacking-cyber-blackandwhite-crime-2903156 (CC0) by iAmMrRob

https://pixabay.com/en/hacking-cyber-blackandwhite-crime-2903156/
https://creativecommons.org/publicdomain/zero/1.0/deed.en
https://pixabay.com/en/users/iammrrob-5387828/


  

Solution II: Hack Ecosystems.

“The Earth seen from Apollo 17.jpg”(Public Domain) by NASA, Hacking-cyber-blackandwhite-crime-2903156 (CC0) by iAmMrRob

https://en.wikipedia.org/wiki/File:The_Earth_seen_from_Apollo_17.jpg
https://creativecommons.org/share-your-work/public-domain/
https://www.nasa.gov/
https://pixabay.com/en/hacking-cyber-blackandwhite-crime-2903156/
https://creativecommons.org/publicdomain/zero/1.0/deed.en
https://pixabay.com/en/users/iammrrob-5387828/
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Data-driven ecology: Modeling

dx
dt

=α x−β x y

dy
dt

=δ x y−γ y

"Predator_prey_dynamics.svg" (CC BY-SA 4.0) by Krishnavedala

https://en.wikipedia.org/wiki/File:Predator_prey_dynamics.svg
https://creativecommons.org/licenses/by-sa/4.0/deed.en
https://en.wikipedia.org/wiki/User:Krishnavedala?rdfrom=commons:User:Krishnavedala


  

Data-driven ecology: Modeling

Quoted from Dumitran et al., Energy Procedia (2017) (CC BY-NC-ND)

https://ac.els-cdn.com/S1876610217311931/1-s2.0-S1876610217311931-main.pdf?_tid=479f7e2d-0c95-48b3-8a51-3a2e5d691c18&acdnat=1545852885_1337d1405dacdee162476188bb6c2536
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode


  

Data-driven ecology: Interactions

EltonFW.jpg (Public Domain), Original by by Summerhayes and Elton (1923)

https://en.wikipedia.org/wiki/File:EltonFW.jpg
https://creativecommons.org/share-your-work/public-domain/
https://www.britishecologicalsociety.org/100papers/100_Ecological_Papers/100_Influential_Papers_030.pdf


  

Brussels_Zonienwoud.jpg (CC BY-SA 3.0) by Donarreiskoffer

Data-driven ecology: Interactions

https://en.wikipedia.org/wiki/File:Brussels_Zonienwoud.jpg
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://commons.wikimedia.org/wiki/User:Donarreiskoffer


  

Data-driven ecology: Movement

Block et al., Nature (2011)

https://www.nature.com/articles/nature10082


  

Data-driven ecology: 
DNA sequencing

Sequencing

Assembly, 
mapping

List of (micro-) 
organisms

RNA 
Sequencing

Assembly, 
mapping

List of active 
genes 

Correlation 
analyses

Co-occurrence 
network

Correlation 
analyses

FAM149A_Promotor_region_(FASTA_format) (CC BY-SA 3.0) by LarsonGCD, 
DNA_simple.svg (Public Domain) by Forluvoft, Ben_test_tube.svg (Public Domain) by ben

https://commons.wikimedia.org/wiki/File:FAM149A_Promoter_region_(FASTA_format).png
https://commons.wikimedia.org/w/index.php?title=User:LarsonGCD&action=edit&redlink=1
https://de.wikipedia.org/wiki/Datei:DNA_simple.svg
https://creativecommons.org/share-your-work/public-domain/
https://commons.wikimedia.org/wiki/User:Forluvoft
https://openclipart.org/detail/214209/tube-sample
https://creativecommons.org/share-your-work/public-domain/
https://openclipart.org/user-detail/ben


  

The good news 

data-black-green-wallpaper-2453751 (Public Domain) by ranjithsiji
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Lightning_Symbol.svg (Public Domain) by LuluBee, FAM149A_Promotor_region_(FASTA_format) (CC BY-SA 3.0) by LarsonGCD, 
DNA_simple.svg (Public Domain) by Forluvoft, Ben_test_tube.svg (Public Domain) by ben

The bad news: Batch effects

https://pixabay.com/en/data-black-green-wallpaper-2453751/
https://creativecommons.org/share-your-work/public-domain/
https://pixabay.com/en/users/ranjithsiji-711111/


  

Summary 

https://commons.wikimedia.org/wiki/File:Lightning_Symbol.svg
https://creativecommons.org/share-your-work/public-domain/
https://commons.wikimedia.org/wiki/Special:Contributions/LuluBee
https://commons.wikimedia.org/wiki/File:FAM149A_Promoter_region_(FASTA_format).png
https://commons.wikimedia.org/w/index.php?title=User:LarsonGCD&action=edit&redlink=1
https://de.wikipedia.org/wiki/Datei:DNA_simple.svg
https://creativecommons.org/share-your-work/public-domain/
https://commons.wikimedia.org/wiki/User:Forluvoft
https://openclipart.org/detail/214209/tube-sample
https://creativecommons.org/share-your-work/public-domain/
https://openclipart.org/user-detail/ben


  

My invitation: Open Digital 
Ecology Community

● Open as in“Open Source”

● Digital as in“Data Science”

● Community as in“Citizen Science”
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Thank you!

sperleath@posteo.net
Twitter: @TSperlea

… or meet me around!
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● Ceballos, Gerardo, Paul R. Ehrlich, Anthony D. Barnosky, Andrés García, Robert M. Pringle, and Todd M. Palmer. 2015. “Accelerated Modern 
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