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Biology’s Metaphors
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Mutation creates
variation

Unfavorable mutations
selected against

Reproduction and
mutation occur

Favorable mutations
more likely to survive

... and reproduce

Natural Selection

Charles Darwin
1809-1882
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The Tree of Life (Phylogeny)



Olt is interesting to contemplate a tangled bank, clothed with many plants of many kin
with birds singing on the bushes, with various insects Ritting about, and with worms
crawling through the damp earth, and to ref3ect that these elaborately constructed
forms, so different from each otheand dependent upon each other in so

complex a manner , have all been produced by laws acting around us.O
Charles Darwin, 1859



Corixa punctata,
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macrocephals,
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Olt is evident that at any leveltive
structure of the biological
community there is a set of
complicated relations between
species, which probably tend to
become less important as the
species become less closely allied.
These relations are of the kind
which insure niche separatidithey
are probably balanced by another
set of relationships expressing the
fact thatorganisms of common
ancestry are more likely to
Inherit a common way of
life EO!

G. E. Hutchinson, 1964



e 0 Phvlooenetic tree of intellectizal descendants of & F. Hutchinson. restricted to those pos-
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North American H,aglo,tzg es

e North America
@ Europe

® Asia/Australia
@ Africa

South America
® North America, South America, Asia
® North America, Europe, Asia, Africa, New Zealand
SALTONSTALL, 2002




Cryptic invasion by a non-native genotype of the
common reed, Phragmites australis, into North America

Kristin Saltonstall*

Before 1900 1901-1920 1921-1940

PNAS | February 19,2002 | vol.99 | no.4 | 2447
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Viburnum !
~ ca. 170 species of woody plants!




Viburnum !
~ ca. 170 species of woody plants!
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Percent untoothed

® P <0.001
0 10 20 30
Mean annual temperature (°C)

® North America, Central America, Europe

O Asia

A South America

v Africa

00 Oceania (Australia, NZ, Fiji, New Caledonia)

Peppe et al !
2011!
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Viburnum kansuense Viburnum scabrellum Viburnum propinquim Viburnum furcatum

Viburnum punctatum Viburnum foetidum Viburnum orientale
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O deciduous / toothy !

. subtropical/ montane ! 4
. cool temperate ! 1
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Ii ‘ evergreen/ few to !
. no teeth !
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Binarizing, Basic
Measurements

Laminar Silhouette

¢

Sam Schmerler,
Brown University !




Quantifying gross laminar form: elliptical Fourier analysis

Laminar Silhouette
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PC 1 explains > 85% of |leaf shape variation in Viburnum!
PC 1+ PC2 explain > 95% of variation!
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