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Abstract

Our  knowledge  of  global  biodiversity  remains  incomplete  and  beset  by  knowledge

shortfalls  affecting  both  the  census  of  species  (i.e.  the Linnean  shortfall)  and  our

understanding of their distributions (i.e. the Wallacean shortfall; Hortal et al. 2015). While

alarming rates of species extinction have been reported in most groups of organisms, our

capacity  to  assess  extinction  threats  is  limited  by  these  shortfalls  and  it  has  become

imperative to optimize our use of existing information for the analyses of biodiversity data.

There are two major challenges when integrating biodiversity data from heterogeneous

sources to ultimately analyzing them:

1. The frequent disparity in taxon names used to refer to the same organisms;

2. Geographical inconsistencies on specimen information. 

The first refers to disagreements about the taxon concepts attached to names alongside

the different interpretations and applications (e.g. gender agreement in taxonomic names)

of the existing nomenclatural rules that ensure universality and stability of scientific names.

The  development  of  new  methods  for  species  delineation,  and  in  particular  with  the

growing  integration  of  genetic  data  in  the  practice  of  taxonomy  (e.g.  DNA barcoding;

Ratnasingham and Hebert 2013), has increased our ability to discriminate closely related
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species. This enhances the resolution level at which biodiversity is documented, described

and analyzed(Goldstein and DeSalle 2011). One frequent outcome is the redefinition of

species  boundaries;  either  through  merging  (synonymy)  or  splitting  of  previously

recognized  species.  In  understudied  groups  such  as  insects,  the  resulting  inflation  of

names, sometimes provisional, further defies the reconciliation of names used by different

sources.

The  second  challenge  refers  to  the  completeness  and  accuracy  of  geographical

information.  Specimen  records  in  biodiversity  databases  often  lack  GPS  coordinates.

Consequently we need to accurately infer the latitude and longitude from place names.

Other frequent inaccuracies include erroneous georeferencing, imprecision and/or error in

the location of a record (Soberón and Peterson 2004).

Integration of data on the basis of taxon names and their geographic information is a major

challenge that either results in excluding a significant number of records, or in merging

incompatible  records,  leading  to  erroneous  outcomes.  Therefore, we  have  developed

WF.ACTIAS,  a  computational  workflow  that  gathers  data  from  several  sources and

provides the user with tools to make objective and reproducible decisions to assign records

to a consensus species name, while detecting and correcting geographical inconsistencies.

Its  main  objective  is  to  automate  a  process  that  can  integrate  information  about

nomenclature, taxon concepts and geographical information to reconcile taxon names from

different sources. Here, we present the WF.ACTIAS workflow in the context of the analysis

of  diversity  in  two sister  families  of  moths  –  the Saturniidae and Sphingidae.  Species

boundaries in these insects have been thoroughly and comprehensively revisited through

the integration of DNA barcodes and we are tackling the reconciliation of taxon names in

ca. 282 000 records of which more than 77 000 have DNA barcodes. The outcome of this

data integration is essential to study patterns of biodiversity and distributions and sets the

ground to extend this process to other groups of organisms.
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