QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.

Species Delimitations
and Conservation Biology:

!L Barcoding South of the Border

Keith Crandall —

TIFF (Uncompressed) decompressor

Brigham Young University
http://inbio.byu.edu/Faculty/kac/crandall lab/
http://crayfish.byu.edu

TIFF (Uncompressed) decompressor


http://inbio.byu.edu/Faculty/kac/crandall_lab/

Barcoding and the Tree of Life

E
Anirnalis -'T'I

¥ Plantan




s Vascular
Plants

= Herps




!:acilities

Supercomputer



Determining Species

:L Boundaries in Conservation

s ESA & other species based legislation
= Determining biogeographic regions
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are needed to see this picture.
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Determining Species

:L Boundaries in Conservation

s ESA & other species based legislation
for conserving biodiversity

= Determining biogeographic regions

= Species Richness for conservation
priorities



Orme et al. Nature 2005

A - Species Richness (SR)
B - Threatened SR

C - Endemic SR

QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.






Phylogenies to assign

:L conservation priorities
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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: Blab(iii, iv)
A. denticulata denticulata 235-236 - LC
A. denticulata lacustris 236 - NT
A. riolimayana 236-247 - NT
A. abtao 235-236 - LC
A, spectabili - CR: A2ae+Blab(i,iii,v)
A.araucaniensis 235-236 -
A. pewenchae 235 - LC
A. laevis laevis 235-236 - CR: A2ae
A. laevis talcahuano 235 - VU: A2ae
A. concepcionensis 235 - CR: A2ae+Blab(i,iii,v)
A. cholchol 235 - VU: A2ae
A. rostrata 236 - LC
A. camargoi 231 -LC
Aeglan.sp.2232- DD
A. leptodactyla 231 - LC
Aeglan.sp.3231- 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)
Aeglan. sp.7 228 - DD
A. schmitti 225-228-229 - LC

L A. strinatii 229 - LC
A. cavernicola 229 - VVU: B2ab(jii)+D2

A. parva 228-232 - LC
_|7_‘— 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
L A uruguayana 233-239-240-242-244-246 - LC

L A.intercalata 242 - LC
_| A. violacea 233 - VU: B2ab(iii)

A. prado 233-239-LC
A. humahuaca 237-239-242 - LC
Aeglan. sp. 6239 - DD
A. septentrionalis 237-239 - LC
A. jujuyana 237 - LC . .
0 yA. sanlorenzo 246 - LC QU|CkT|meTM and a
A. Ieptochele;\ 22? -EN: Blzzaggiiis\g TIFF (Uncompressed) decompressor
egla n. sp. - ; ;
Acgla . $p. 5 232 - DD are needed to see this picture.
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.plana233- LC
A. obstipa 233 - VU: B2ab(iii)
A. itacolomiensis 233 - LC
Aeglan. sp.4233- DD
A. logirostri 233-240 - LC
0.01 changes A. inermis 233 - VU: B2ab(iii)

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.




Priorities

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 57 1 5 68 8 38 10 0166 5 0.180 5
226 1 13-15 0 6-18 15 13 05 17 0.056 14 0.057 14
228 4 910 0 6-18 35 11 22 11 0105 10 0.110 10
229 6 57 2 34 81 7 51 /7 0147 7 0158 7
231 7 34 0 6-18 103 5 84 5 0163 6 0176 ©6
232 7 34 0 6-18 97 6 6.6 6 0209 3 0232 3
233 7 1 4 2 208 2 161 2 0428 1 0552 1
235 13 2 6 1 351 1 311 1 0271 2 0311 2
236 6 57 2 34 105 4 85 4 0139 9 0149 9
237 4 9-10 0 6-18 2 12 2 12 0145 8 0.155 38
239 5 8 0 6-18119 3 938 3 0179 4 019 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 0O 16-18 0 6-18 0 17-18 0 1718 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 67 9 47 9 0079 12 0.082 12
248 0O 16-18 0 6-18 0 17-18 06 14-15 0 16-18 0 16-18




Priorities

233
235

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.




Species Diagnosis o

:L via Genetics

= What is this? - DNA Barcoding
= Where did it come from?
= When did 1t get here?

= What's its function?
= Molecular, Ecological, Phenotypic
= Correlations between form and function

= Correlations between genotype and
phenotype



Crayfish Species at Risk

80% ¢ I Presumed/Possibly Extinct (GX/GH) Mgz,ﬁ

Lt L

I Critically Imperiled (G1) 1997 Species Rep()r{‘Car'd

70% | B imperiled |
] 'V”]ﬁf;'rjblé‘iég The State of U.S. Plants and Animals

The Nature £°
Conservancy.

SAVING THE LAST GREAT PLACES ON EARTH

60% t
50% ¢

40% {

Fereent of Spacies

30% t
20% t

o4 1
10% [ owe  273% . . Lo
: 12:2% 119% Tolh 11.9%
0% - - .
Freshwater ~ Crayfish Amphibians Freshwater Flowering  Conifers Ferns Tiger Dragonflies/  Reptiles  Butterflies/ Mammals Birds
Mussels Fishes plants Beetles  Damselflies Skippers
5", o E 1’”1. . ﬁﬁ-\—. {,{-.:.‘
£ & fiid :"?'h £ 9:-(';; & JJ"":‘_'\ {*véle _f *‘ \f‘g e !\..-H\‘h“,. ; e ;*/{
e a = FHR et F P it 6 A ¥

(=)




* 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
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Genetic Diversity

Current Historical

Species 0, N 0, N,

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




reimeri

Utility of Museum Specimens




Extinction through

nonexistence

O P. liberorum +

(O P. ferrugineus

O P. liberorum

P. ferrugineus



i Conclusions

= Species delimitations and diagnostics have
iImplications 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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