
S

Categorizing endemic and 

introduced species using DNA 

sequence signatures

Jeremy Andersen, Peter Oboyski, George Roderick

Essig Museum of  Entomology

Department of  Environmental Science, Policy, and Management

University of  California, Berkeley





The Taxonomic Impediment

Oboyski 2014, Kruger National Park, South Africa



The Taxonomic Impediment

Oboyski 2015, Tahiti, French Polynesia



Oboyski 2015, Tahiti, French Polynesia

Strepsicrates n.sp., part of  a radiation of  >8 spp.



Taxonomic Tools
DNA barcoding



Either no specimens of  this species (or genus) have been 

sequenced, or a taxonomic expert has not yet identified 

sequenced specimens, or it is an undescribed species.



S Do we really need to put a name on everything?

S Morpho-species (or molecular diversity) is good enough.

S Names provide ecological and evolutionary context

S Names provide links to published literature 

S Ecological or behavioral information – food web relationships

S Public health information – disease vector or reservoir

S Distribution information – endemic or invasive

Who cares?



What can we determine from DNA data?

Source pool 

of  species A

Bottleneck

Barrier to 

colonizing 

new habitat

Radiation of  species

NEW COLONIZERS

- Greater distance between species

- Lower diversity within species

ENDEMIC SPECIES

- Shorter distance between species

- Higher diversity within species



System to test predictions

MooreaBiocode.org



S Chris Meyer – Smithsonian Institution

S Rosemary Gillespie – UC Berkeley

S Sylvain Charlat – Universite de Lyon

S Curtis Ewing – UC Berkeley, Cal Fire

S Neil Davies – Gump Research Station 



Moorea BioCode Project

S 17.536402, W 149.832915





>18,000 terrestrial arthropods



Native vs. Non-Native Species

S Can we predict whether a specimen belongs to a native or 

non-native species based on its COI signature?

S Does community composition change over elevation?

S New species generally arrive at low elevations

S Low elevation habitats more altered than high elevations

S Higher elevations communities dominated by endemics



GLMM Modelling

S Morphological identifications done by available taxonomists

S BLAST searches identified similar COI haplotypes

S Left with thousands of  unidentified specimens

S Calculated within group diversity & between group distances

S Generated a Generalized Linear Mixed Model to assign non-
native and endemic species using identified specimens

S Applied model to unidentified specimens to categorize as 
likely non-native or endemic species
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Parameterizing

Classification ~ Average Similarity + Average Distance + (1|Order)



Results

Model based on 794 specimens 

(45 native, 102 non-native species)



Additional 3497 specimens

(560 species) classified



“Nativeness” prediction 

across elevation gradient 

for insect orders, based on 

species-level identifications



“Nativeness” prediction 

across elevation gradient 

for insect orders, including 

additional predicted species.



Limitations

S Requires a large data set with multiple individuals of  each 

species to generate molecular diversity metrics.

S Most applicable to “islands” or other isolated regions with 

more distinct DNA signatures for native and non-native.

S Distance and similarity metrics fall along a continuum, 

which probably accounts for many “unassignable” species



Conclusions

S Given a large enough, diversified data set representative of  

the geographic region of  interest, molecular diversity 

metrics can provide a first approximation of  native versus 

non-native species for unidentified specimens

S Useful for prioritizing identifications for invasive species, 

public health concerns, and conservation 


