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The challenge (and promise) in a nutshell * 

"The largest contribution to Eleodes taxonomy 
 

  was a monograph on the U.S. and Baja California 
 

  species by Blaisdell (1909)." 

* Taken from the ARTS proposal. 



Natural language isn't like logic, and vice-versa 



Natural language isn't like logic, and vice-versa 



Where science is heading – "ladder" of controlled vocabularies 

Source: http://www.mkbergman.com/   

⇒  We will spend more time explaining ourselves to computers. 

http://www.mkbergman.com/


Advancing from natural language to (logic-proven) trust 

Published taxonomic information 
.doc, .xls, .jpg, .pdf, .html (etc. ⇒ natural language) 

Source: http://en.wikipedia.org/wiki/Semantic_Web_Stack  

http://en.wikipedia.org/wiki/Semantic_Web_Stack
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Source: http://www.phenotypercn.org/wp-content/uploads/2011/03/RCN-2011-Haendel-talk.ppt  

Overview of upper-level ontology domains 

⇒  Ontology domains that are specific to taxonomy remain underdeveloped. 

http://www.phenotypercn.org/wp-content/uploads/2011/03/RCN-2011-Haendel-talk.ppt


Interim message – controlled language: neat, though at what cost? 

⇒  Traditional, most  
       expressive, yet  
       least logical 

⇒  Most controlled,  
      reasoning, yet not 
      expressive 



Ontologies provide structured definitions, and some reasoning 

"Ontologies represent formalized domains of knowledge, whereby classes are 

related to one another to enable logical reasoning. For example, we have 

three classes: leg, femur, and fore leg, and these classes are related as: femur  

part_of  leg  and  fore leg  is_a  leg. 
 

   Given a statement, perhaps read in a species description, that "legs are 

yellow" we can reason that the fore leg must be yellow and that the femur 

must also be yellow since they each inherit this property from their parent 

class: leg." 

Source: Yoder et al. 2011. A gross anatomy ontology for Hymenoptera. PLoS ONE.  



The HAO and applications – a template for Coleoptera? 

1.   Hymenoptera Anatomy Ontology Glossary  –  http://portal.hymao.org/  
 
 
2.   HAO in Ontobee  –  http://www.ontobee.org/  
 
 
3.   HAO editing in OBO-Edit2   (desktop authoring tool) 
 
 
4.   HAO in mx (web-based editing tool)  ⇒  preferred starting point for CAO 
 

            http://mx.speciesfile.org/account/login  
 
 
5.   HAO in Protégé (desktop OWL editor)  –  reasoning = consistency checking, queries 
 
 
6.   Putting it all together  –  HAO, Phenex (EQ statements, individuals), Protégé  –  
 

       Smart queries 
 

http://sysbio.oxfordjournals.org/content/early/2013/05/31/sysbio.syt028.full.pdf+html  

http://portal.hymao.org/
http://www.ontobee.org/
http://mx.speciesfile.org/account/login
http://sysbio.oxfordjournals.org/content/early/2013/05/31/sysbio.syt028.full.pdf+html


Prospects for a CAO, and limitations to consider 

•   mx is a nice data assembly / annotation / ontology building platform 
 

•   requires a concerted, collaborative process to assemble CAO 
 

•   Eleodes project members and collaborators can lay the ground work 
 
 
 

•   Lots  of issues remain 
 

•   Process is technically challenging 
 

•   Time consuming 
 

•   Do we need ontology-enabled queries of all and anything? 
 

•   Higher-level integration with the OBO "paradigm" 
 

•   Representing homology, apomorphy, homoplasy 
 

•   Handling nuances, exceptions (which may have a genetic underpinning) 
 

•   DL is good at representing EQ statements, not good at rule-based reasoning 
 

•   Arguably it's time to reflect on the question: "what's in it for systematics?" 
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