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BUT
» Understanding the spatial - No experimentation
patterns of biodiversity - Theories change over time
* Explain the processes with more data and analysis

» Providing information for
conservation

Lomolino et al, 2010
Popper, 1968



SOUTH AMERICA

a{!'*;lz..‘.,
&

"l

(/

%

\\. 0
XKL

W)
0,}0
\

5 9
\?/

8

AN K
W
A




Warnen  in Biogeography

Mary Anning Marie Tharp Vicky Funk Shannon Corrigan

1799 - 1847 1920 - 2006 1947 - 2019 Florida Museum of
Natural History



Rhincodon typus GN929

o Chiloscyllium punctatum GN3499
96.74/

25
Cretaceous / %’aleocenef " Eocene lOligocer;e‘

A

B Hemiscytiium trispeculare [} H. haimahera [l H. freycineti H henryi [l H. galei

. H. strahani D H. hallstromi - H. ocellatum . H. michaeli

& - -Dispersion + Founding Event
v

{C}’ - - ECology @ .. Vicariance

s0km N * .Secondary contact?

\ 5333‘ . mitogenome + ND4

Dudgeon et al, 2020




Lowsf A7ee s

AZ576
AEZ21
BO424
0.6\~ BO473
AZSTT
ATTY
'{Atf&?gJ Clade 3
1087 P91658 Clade 4

AL Clade 5

Pedrgyen

110°  120° 130° 140° 150° 160°
| | | |

\ Asaor = ~ Neotrygon kuhlii

Complex

0°

L R G Clade 6

3235
A\
\

Neotrygon annotata
o feo 3 Clade 8

Clade 1 (b)

10° -

A6226 Clade 7

AB222
1.0\~ 1.0090] AT814 5
- ATT9S

T Clade 9

ATT92
A7808

20° -

UGA
AT810

1 —

Clade 2 I ] Neotrygon leylandi

1.0\ AB235

1.0\9Se= Assss
1.0\~ i ] Neotrygon picta

1.0\03p asz0s 4

_ul&.l.l' l.m;[m_‘?;" Neotrygon ningalooensis
AB234, .

30° -

’ |
&
&

" 1.0\~p a11229
— ' rqm';;'vm Neotrygon annotata
LOVIQOF Ar1231
[- A2640 Neotrygon cf annotata

A2647

1.0\100 e UGO713 Toenura ymma
©UGO012 Taeniurs lymma

40°
"I Neotrygon annotata U o=
R Mg e o e ./'

A3755 Dasyats parvorgra R

& Neotrygon ningalooensis - o
L0 T . ' T 2225 et ssa
E\-L

A4SED Urogymus SSpemmus

|
AZ161 Pastinschus dlrus

AZ380 Rnynchooaius austradee
A2925 RMYNCHODIUS dustrahae

Neotrygon ningalooensis
6%

(©)
> - Isolation by distance? : :
-- N. ningalooensis

. ' ing?
- - Tectonic rafting O_N.qnngtqtq

o-COI+]63+RAG] |
U/ Puckridge et al, 2013

Clade 1 \J
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BUT
» |[dentify cryptic species - that do » How much data is enough?
not differ morphologically . What about morphology?
» Understand Evolutionary Processes . And other information?
» Separate species for appropriate

conservation measures
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® S. californica - Collected in this study

@ Squatina sp. - Collected in this study

@ S. armata - Collected in this study

A S. armata - Stelbrink et al. 2010

A S californica - Stelbrink et al. 2010

[0 Current distribution range of S. californica
[ Current distribution range of S. armata
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Phylogeny
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delimitation
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Biogeography
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If the new lineages are new species,
are they already threatened before
they are described?

Petean et al, en prep
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