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The heating is not uniform geographically

Surface T 1n 2001-2005 vs 1951-80, averaging 0.53°C increase
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J. Hansen et al., PNAS 103: 14288-293 ( 2006)



Where we’re headed: droughts
Drought projections for IPCC‘s A1B scenario
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Percentage change in average duration of longest dry period, 30-year
average for 2071-2100 compared to that for 1961-1990.



The Albertine Rift
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Why does evolutionary history matter?

1) Time 1S a continuum.

2) Because 1t does often repeat itself.

3) We may see patterns (or not), but the
underlying processes are the same.

4) Adaptation 1s evolution.



Historical Climate Change and
Albertine Rift Animals

e Patterns

* Timing

* Responses at different scales
a) Between populations

b) Within populations



How have birds and small mammals responded
to past climate change?

1) Expansions (dispersal into new areas)
2) Contractions (Isolation events)
3) Other factors:

a) abiotic aspects

b) the human factor



Presumably old lineages in the Albertine Rift
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Red-chested Alethe: population structure in the an Albertine Rift endemic
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Figure 1. Inset shows cose-up mage of the Albertine Rift and sampling sifes for specimens of Alethe pofiopinge used in this shedy_
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Figure 2.
A Maxamum Ekelihood phylogeny of miDMNA haplofypes. Numbers abowe nodes are ML booisirap proportions, values below nodes are Bayesian
posierior probabiliies. B. Madmum parsimony haplotype network. Elipses represent unique haplotypes and their sizes comespond to frequency of
ooccurrence; pink dots indicate presumably missing haplotypes.




Albertine Rift study species
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Grauer s Rush Warbler

(Bradypterus graueri)
an Albertine Rift Endemic




L. leucorhynchus

L. willardi

L. poensis
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D poensis

D leucorhynchus

. fuelleborni

L. fuelleborni

usambaricus

Willard” s Sooty Boubou \

(Laniarius willardi) a
new species of shrike

L. fuelleborni
fuelleborni

L. funebris

from the Albertine Rift

Voelker et al. 2010




D atrococcineus
D poensis
leucorhynchus
. fuellebormi

Genetic Ecol. Geogr.
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MtDNA Sequence divergence benchmarks
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Pan paniscus (Bonobo)



Niche Model under current conditions for L. willardi
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Climate Change, Conservation, Biodiversity, Humans

Below 2000m




Patterns of genetic structure in some montane birds
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What about small mammals?
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Sylvisorex granti Hylomyscus denniae Lophuromys aquilus Graphiurus murinus Praomys jacksoni
“tree mouse” brush-furred rat dormouse “ground mouse”

montane forest endemics



Pleistocene history of co-distributed Afromontane rodents

Praomys jacksoni =/ Hylomyscus denniae
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Species distribution models — current and LGM

Hylomyscus denniae Praomys jacksoni

current

Species distribution modeling predictions generated in MaxEnt



Subspecific variation in Andropadus latirostris

-among most widespread and abundant forest greenbuls
-omnivore: fruits, seeds, insects, vertebrates
-extreme elevation tolerance 0->2700m
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Rand and Deignan (1960)

W A. latirostris congener
"1 A. latirostris latirostris {\
1 A. latirostris eugenius

. A. latirostris saturatus

Marks, in prep.
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An Albertine Rift Endemic/Inter-African Migrant
[Long-tailed Mountain Cuckoo
(Cercococcyx montanus)
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The Eastern Arc Mountains of Africa
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Investigating the role of climate fluctuations on patterns ot
population divergence in Hyperolius 1rogs

Lucinda Lawson, Ph.D. 2010
Committee on Evolutionary Biology
University of Chicago

The Field Museum



Mountain Greenbul (Andropadus tephroleamus) complex
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The Auk

Vol. 121 No, 3 July 2004
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The Rwenzori Glaciers

Source:
Il snowcover (1955) [ | snowcover (1990) % Rlchard Taylor et. al :

stream B wetland (bog) B 2ke

international boundary A mountain peak UniverSity Of London

topographical contour (metres above sea level)
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Fig. 1. Map of surveyed sites in Grinnell (Historic) and Current surveys relative to the Yosemite
National Park boundary and life zones (upper panel), and to an averaged elevational profile (Lower

Elevation (m)

panel).
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Davee/Falk Emerging Pathogens Project
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Why does the past matter?

e For the Albertine Rift genetic data show
that the last several million years have
resulted in complex genetic structure across
species.

e Good news: Populations seem to be
substantial for many montane populations.

e Modern approaches offer insights that can
be useful for assessing the status of
biodiversity on multiple scales.



unde rstand this history at
pe scales.

e We need more data on more baseline
plants and animals.

"4

e Continued'training in the region. o
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