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SPECIATION
IN THE NEW WORLD
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= e— FACTORS THAT MAY HAVE

- AFFECTED
SPECIATION IN THE NEW WORLD:

ECOLOGICAL INTERACTIONS

» May have influenced Oscine proliferation

» Suboscines arrive in Americas (before Oscines)

» Insectivorous Oscines arrive (Miocene)

» Many ecological niches are occupied

» Later insectivorous Oscines arrive (competition)

» Some Oscines shift from insects to fruit

» Less competition from insectivorous Suboscines & Oscines
» Very successtul group

» Most New World Oscines are frugivorous today

» May be key to extreme diversity of Oscines
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FAMILY PARIDAE DIVERSIFY

AROUND THE WORLD

(GILL, SILKAS AND SHELDON)
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Geological Time Scale
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North America
in the Pliocene = Warmer, Wetter

Baeolophus
in the Pliocene ™

Coniferous
forest

Period Epoch Age
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Pleistocene
~1.6 M to
~10,000 years ago

(ice age,
hominids evolved &
proliferated)
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PLEISTOCENE
THINGS CHANGE

Era Period Epoch Age

Holocene
Quaternary 0.01
Pleistocene

Cenozoic

Mesozoic

e . Triassic |
Maximum Extent of
Ice Sheets



BAEOLOPHUS RANGE EXPANDS
(PLEISTOCENE)

Period
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Epoch Age
Holocene
Quaternary 0.01
Pleistocene
- 1.8Ma
Pliocene
5 Ma

Triassic |




BAEOLOPHUS RANGE EXPANDS
(PLEISTOCENE)

Period
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Epoch Age
Holocene
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Habitats change
over time

Period Epoch

Age

Subalpine
Parkland

Ice sheet

Tropical thorn
scrub & scrub
woodland

Tiaga — the sometimes swampy coniferous
forest of high northern latitudes.

Holocene

Pleistocene

5Ma

Cenozoic

Mesozoic

Triassic

Last Glacial Maximum Vegetation

. Tropical rainforest X
. Monsoon or dry forest . Tropical extreme desert
. Tropical woodland III“I Savanna

177 Tropical thorn scrub Broadleaved temperate
|} and scrub woodiand evergreen forest

% Tropical semi-desert I:‘ Montane tropical forest

Source: http://intarch.ac.uk/journalfissue 11/rayadams_toc.html

Tropical grassland

Temperate steppe
grassland

24 Ma
34 Ma
55 Ma
65 Ma
99 Ma
144 Ma
1 159 Ma

| 180 Ma
206 Ma

Mollweide projection map generated by @Iocoluis from shapefile published by Ray, N. and J. M. Adams. 2001
“ A GlS-based Vegetation Map of the World at the Last Glacial Maximum (25,000-15,000 BP). Internet Archaeology 11. "

. Open boreal woodlands

Semi-arid temperate
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% Polar and alpine desert
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BAEOLOPHUS POPULATIONS BECOME
GENETICALLY
ISOLATED
(PLEISTOCENE)

Genetic Isolation occurs

Cenozoic
‘_"\)’.

Mesozoic




BAEOLOPHUS DIVERSIFIES

(PLEISTOCENE)

Era Period Epoch Age
Holocene
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SIMULATED
EXAMPLE OF SPECIATION
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GENETIC ISOLATION
LEADS TO SPECIATION

» Allopatric speciation — geographic separation (simplest kind)
» Habitat changes
» Geological events
» Climactic events
» Range contraction

» Parapatric speciation
» No physical barriers to mating
» Individuals more likely to mate with near neighbors

» Sympatric speciation
» Sub-population exploiting new resources



LEADS TO SPECIATION

» Speciation occurs through:

» Selection
» Natural selection (survival of the fittest)
» Sexual Selection

» Genetic drift
» Random event (hurricane, disease)
» Part of population wiped out (non-selective)
» Some genes proliferate
» Other genes eliminated
» Not due to better or worse
» Just due to random event



Tufted

DIVERGENCE




Presumably Titmice of the Pleistocene

geographic isolation Diverged no later than 4000
years ago.

(Allopatric speciation)
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