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A Millerian mimicry ring in Appalachian millipedes

Paul E. Marek’ and lason E. Bond
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A revision of the Appalachian millipede genus
Brachoria Chamberlin, 1939 (Polydesmida:

Xystodesmidae: Apheloriini)
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Spider infraorder Mygalomorphae: trapdoor spiders, funnel
web spiders, tarantulas and their relatives
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Hedin & Bond 2007, Bond and Hedin 2007, Mol. Phylogenet. Evol.; Bond, Hendrixson, Hedin, in review
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THE FMIRNAL OF ARACHNOLOGY

L6 THE JOURMAL OF ARACHNOLOGY
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Tempe campus ) Scientists name diving beetie for Colbert _

Scientists name diving beetle for Colbert

Thursday, 14 May 2009

by Carol Hughes

"What has six legs and is way cooler than a
spider?" asks a nddle on the cover of a birthday
card sent to Stephen Colbert by entomologists
Quentin Wheeler at Arizona State University and
Kelly Miller at the University of New Mexico.

What hias six segs and @ waly Cookr San 3 sder? The answer—Agaporomaorphus colberti—is a
diving beetle from Venezuela named by Wheeler
and Miller to honor Colbert, the satirical host and
executive producer of Comedy Central's "The
Colbert Report.”

Knowing Colbert's fondness for recognition (there's
his popular segment on the show: "Who's Not
Honoring Me Now™) and for presents, the scientists
sent the political satinst a framed print of the beetle
as a birthday gift to mark his 45th birthday on May
13.

"Last year, Stephen shamelessly asked the science
community to name something cooler than a spider
to honor him. His top choices were a giant ant or a
laser lion. While those would be cool species to
discover, our research involves beetles, and they are ‘way cooler’ than a spider any day,” Wheeler says.



















































































































Aptostichus kumeyaay sp. nov.



Aptostichus sierra sp. nov.




Reanalysis of Bond et
al. 2001, Mol. Ecol.

— 75 individuals, 51
haplotypes, 25
populations

— 1,345 bp 125-tRNA
val-16S

— RAxML: 100 random
add seq reps, 100
bootstrap reps

In =-3955.477173; all
major nodes > 95%
bootstrap support




5 Species?

> 16% uncorrected pairwise difference



3 Species?

> 16% uncorrected pairwise difference



1 Species?

> 16% uncorrected pairwise difference
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Phylogeny and Classification of the Trapdoor Spider
Genus Myrmekiaphila: An Integrative Approach to
Evaluating Taxonomic Hypotheses
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Aptostichus Simon

* Distributed throughout
California

* 40 species; 33 new
* Morphology based
phylogeny
— 73 characters
— PAUP* 4b10
» Goloboff fit k=7
« 1000 Random addition
EE‘CIUEI'ICE I"Eplil:ﬂtES
— 835 trees, 239 steps,
CI=0.35, RI=0.76














































Aptostichus Simon

* Distributed throughout
California

* 40 species; 33 new
* Morphology based
phylogeny
— 73 characters
— PAUP* 4b10
» Goloboff fit k=7
» 1000 Random addition
SE"qUETlCE I"E'Plil:ﬂtES
— 835 trees, 239 steps,
CI=0.35, RI=0.76




« Aptostichus atomarius

— Geographically
widespread throughout
California

— Habitat diversity

— Morphological stasis















- 0.01 charsges

mtDNA genealogy

——

—

~1500 bp: 125, tRNA, 165
11 outgroup species
167 individuals from 75
localities
Bayesian inference
* 3 partitions (GTR + T +1)
» MrBayes 312
* 3 million generations
* Ln=-3125683
Hi structured
geog;gphicaﬂ}r
Divergent genetically (> 23%)



The Best of All Worlds

Because of the turmoil, some
researchers have begun to
create phylogenetic
classifications by looking
beyond evolutionary history and
combining it with molecular,
ecological, behavioral and
biclogical data. As an example,
Jason Bond and one of his
students at East Carolina
University studied a genus of
spiderPromyrmekiaphila
(above] found in California.
They studied the spider's
evolutionary history and
ecological role and sequenced
the genes of 222 spiders at 78
sites, using the full collection of
information to group the
animals into six species.

* F’- .L.
© 2008 SCIENTIFIC AMERICAN, INC.
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3) Haplotype of focal taxon exclusive I |

arting information L L I ; :
300t haplatype ganssiogies =T WU | Lﬂ LE‘%
2) Locality of haplotypes :

Cohesion Species - Hypothesis 1 Designate basal lineages, -
Are the organisms sampled derived make first estimate of species tree
from a single evolutionary lineage? using multiple loci




Cohesion Species - Hypothesis 2
Are lineages genetically
and for ecologically exchangeable?

Evaluate genetic exchangeability (Ge)

4

S1

*®

S2
S3

Lineages are geographically
disjunct, populations are absent
from intervening area, gene flow
is impossible

IF E1 = YES/NO THEN REJECT
strengthened if intervening area
is not habitable, dispersal unlikely

Lineages are parapatric but
separated by barrier to gene flow
IF Ei = NO THEN REJECT

IF El = YES THEN ? - consider
niche conservation

Lineages are parapatric but not
separated by barrier to gene flow
IF Ei = NO THEN REJECT

IF Ei=YES THEN ACCEPT

L

Evaluate exchangeability of
daughters as sister group comparison
defined at node directly below basal

lineage designation

Evaluate ecological interchangeability (E1)

X

Lineages, once identified, are evaluated
for adaptive divergence - morphological,
maorphometric, qualitative habitat,
behavioral, etc.

Do lineages overlap in their current distribution
model? Overlap is evaluated for significance
against simulated distribution.



REJECT /

Evaluate each of the daughters of the basal lineages
for GE and Ei as a sister group comparison using
assessments above - basal lineages now “reset” as
emergent focal taxa

\‘MI EPT

Treat as a single cohesion species



To outgroup




Species Event Horizon

To oulgroup
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Species Event Horizon
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Walker et al. BMC Evolution 2009
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What's the future hold for
taxonomy?

* Probably more DNA barcoding...

— Id specimens in faunistic studies, associate life
history stages, works really for birds

— clearly not a tool for species discovery

— fails consistently when rigorously tested

— see Meier (2008)
— Soon will be obsolete (sensu stricto)

* Does taxonomy need to change in some
fundamental way?



Data from Aptostichus
stephencolberti

AR R Ff'fg'”” . oy | #of contigs 11,514 unique
Raw Wells 573,078 505672 | 1.168,750] | (M>/=2)
Key Pass Wells 555,925 547,598 | 1,102,523| | Multi-read 5,962
Passed Filtar wells 120,942 115,177 236,119| | contigs (n > 2)
Total Bases 11,464,609 10,922,349 |22,386,958
Multi-read 24
Length Awverage 94 80 94 .83 %4 81| | contigs >1 kb
Length 5td Dewiation 20.14 20.14d .
Langest Reads Length 167 174 ot | RS 3
Shortast Reads Length 3 3 ;| | contigs >2 kb
Meadian Feads Length 990 949.0 450

Number Of Librany Eeads
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What's ahead?

* Probably more DNA barcoding and
molecular reductionism...

— Id specimens in faunistic studies, associate life
history stages, works really for birds

— clearly not a tool for species discovery
— fails consistently when rigorously tested

— see Meier (2008)
— Soon will be obsolete (sensu stricto)

* Does taxonomy need to change in some
fundamental way?
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