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Determining Species 
Boundaries in Conservation

ESA & other species based legislation
Determining biogeographic regions
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Determining Species 
Boundaries in Conservation

ESA & other species based legislation 
for conserving biodiversity
Determining biogeographic regions
Species Richness for conservation 
priorities
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Orme et al. Nature 2005

A - Species Richness (SR)

B - Threatened SR

C - Endemic SR





Phylogenies to assign 
conservation priorities
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0.01 changes

A. papudo 235 - CR: A2ae
A. ringueleti 239 - LC

A. scamosa 246 - LC
A. affinis 235-246-247 - LC

A. neuquensis 247 - LC
A. bahamondei 235 - VU: D2
A. occidentalis 235 - LC

A. alacalufi 236-247 - LC
A. manni 236 - VU: D2

A. hueicollensis 236 - VU: B1ab(iii, iv)
A. denticulata denticulata 235-236 - LC

A. denticulata lacustris 236 - NT
A. riolimayana 236-247 - NT

A. abtao 235-236 - LC
A. spectabilis 235 - CR: A2ae+B1ab(i,iii,v)

A. araucaniensis 235-236 - LC
A. pewenchae 235 - LC

A. laevis laevis 235-236 - CR: A2ae
A. laevis talcahuano 235 - VU: A2ae

A. concepcionensis 235 - CR: A2ae+B1ab(i,iii,v)
A. cholchol 235 - VU: A2ae

A. rostrata 236 - LC
A. camargoi 231 - LC

Aegla n. sp. 2 232 - DD
A. leptodactyla 231 - LC

Aegla n. sp. 3 231 - DD
A. odebrechtii231-232 - LC

A. jarai 231-232 - LC
A. spinosa 231 - LC

A. paulensis 225-226-229 - LC
A. perobae 225 - VU: B2ab(iii)

Aegla n. sp. 7 228 - DD
A. schmitti 225-228-229 - LC

A. strinatii 229 - LC
A. cavernicola 229 - VU: B2ab(iii)+D2

A. parva 228-232 - LC
A. castro 225 - LC

A. parana 225-228-239 - LC
A. marginata 225-229-232 - LC

A. spinipalma 233 - LC
A. singularis 231-240 - LC

A. platensis 222-231-233-239-240-242-244 - LC
A. rossiana 233-248 - LC

A. uruguayana 233-239-240-242-244-246 - LC
A. intercalata 242 - LC

A. violacea 233 - VU: B2ab(iii)
A. prado 233-239 - LC

A. humahuaca 237-239-242 - LC
Aegla n. sp. 6 239 - DD

A. septentrionalis 237-239 - LC
A. jujuyana 237 - LC

A. sanlorenzo 246 - LC
A. leptochela 229 - EN: B2ab(iii, iv)

Aegla n. sp. 1 232 - DD
Aegla n. sp. 5 232 - DD

A. inconspicua 233 - LC
A. serrana 231-233 - LC

A. ligulata 233 - LC
A. franciscana 231-233 - LC

A. grisella 233 - VU: B2ab(iii)
A. plana 233 - LC

A. obstipa 233 - VU: B2ab(iii)
A. itacolomiensis 233 - LC

Aegla n. sp. 4 233 - DD
A. logirostri 233-240 - LC

A. inermis 233 - VU: B2ab(iii)
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Bioregion SR SRr TS TSr TD TDr TDE TDEr GD GDr PD PDr 
222 0 16-18 0 6-18 1.2 14-16 0 17-18 0 16-18 0 16-18
225 6 5-7 1 5 6.8 8 3.8 10 0.166 5 0.180 5 
226 1 13-15 0 6-18 1.5 13 0.5 17 0.056 14 0.057 14 
228 4 9-10 0 6-18 3.5 11 2.2 11 0.105 10 0.110 10 
229 6 5-7 2 3-4 8.1 7 5.1 7 0.147 7 0.158 7 
231 7 3-4 0 6-18 10.3 5 8.4 5 0.163 6 0.176 6 
232 7 3-4 0 6-18 9.7 6 6.6 6 0.209 3 0.232 3 
233 17 1 4 2 20.8 2 16.1 2 0.428 1 0.552 1 
235 13 2 6 1 35.1 1 31.1 1 0.271 2 0.311 2 
236 6 5-7 2 3-4 10.5 4 8.5 4 0.139 9 0.149 9 
237 4 9-10 0 6-18 2 12 2 12 0.145 8 0.155 8 
239 5 8 0 6-18 11.9 3 9.8 3 0.179 4 0.195 4 
240 1 13-15 0 6-18 1.2 14-16 0.6 14-15 0.072 13 0.074 13 
242 2 12 0 6-18 1.2 14-16 1.2 13 0.093 11 0.096 11 
244 0 16-18 0 6-18 0 17-18 0 17-18 0 16-18 0 16-18
246 1 13-15 0 6-18 5 10 5 8 0.049 15 0.049 15 
247 3 11 0 6-18 6.7 9 4.7 9 0.079 12 0.082 12 
248 0 16-18 0 6-18 0 17-18 0.6 14-15 0 16-18 0 16-18
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Species Diagnosis
via Genetics

What is this? - DNA Barcoding
Where did it come from?
When did it get here?
What’s its function?

Molecular, Ecological, Phenotypic
Correlations between form and function
Correlations between genotype and 
phenotype

QuickTime™ and a
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are needed to see this picture.



Presumed/Possibly Extinct (GX/GH)
Critically Imperiled (G1)
Imperiled (G2)
Vulnerable (G3)
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Cave Crayfish of Appalachia
What are the 
conservation units?
What is the historical vs 
current population 
structure?
Are species on the 
decline?
What is the endangered 
status?



Southern Appalachian 
species



Phylogeny
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Genetic Diversity
Current Historical

Species θn Ne θw Ne

C. hamulatus 0.0044 40182 0.0048 43364
C. jonesi 0.0045 41091 0.0059 53182
C. sp. nov. 1 0.0021 18727 0.0020 18000
C. sp. nov. 2 0.0037 33545 0.0048 43455
O. luteus 0.0250 50020 0.0608 121526
O. juvenilis 0.0039 7880 0.0318 63588



Utility of Museum Specimens
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Extinction through 
nonexistence
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Conclusions
Species delimitations and diagnostics have 
implications across a broad range of 
conservation biology
Population genetics and phylogenetics
provide some powerful tools for diagnosing 
species for conservation and answering 
conservation relevant questions like current 
versus historical population structure, 
diversity, and population dynamics
Inferences help establish species 
boundaries, discovery of new species, 
diagnosis of ESU, develop priorities
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