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Fig. 5. Presumed forest refuges in central and northern South America during warm-
dry climatic periods of the Pleistocene. The arrows indicate northward-advancing
nonforest faunas of central Brazil. (1) Chocd refuge; (2) Mechi refuge; (3) Cata-
tumbo refuge; (4) Imeri refuge; (5) MNapo refuge: (6) East Peruvian refuges; (7)
Madeira-Tapajds refuge; (8) Belém refuge: (9) Guiana refuge; (hatched area) inter-
glacial Amazonian embayment (sca level raised by about 50 meters); (black areas)
elevations above 1000 meters,
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This Time: Two Important Issues of
PleistoceneHolocene Climate Change

A The Refuge Hypothesis &otropical
Biodiversity
I Explanation (theory) aieotropicalbiodiversity

A Origin and development
A Tests and applications

I Implications for conservatioactivites

A PleistoceneHolocene larganammal extinctions
In the Americas and the Overkill Hypothesis

I Human impact on continentacale biota



First: AltitudinalZonationof Bird
Communities; Eastern Arc, Tanzania

Journal of Biogeography (J. Biogeogr.) (2009) 36, 327-336

NI I# Elevational zonation of afrotropical
sl forest bird communities along a
homogeneous forest gradient

Tom S. Romdal* and Carsten Rahbek

Main conclusions In contrast to previously published studies, we find evidence
of an elevational zonation of distinct communities within a seemingly
homogeneous habitat. Although similar boundaries have been assumed to arise
as a result of vegetational ecotones, or because of interspecific competition, these
mechanisms are poorly corroborated. We suggest that the causes of patterns of
zonation are not well understood, and that the interplay among species
distributions, species richness, and environmental factors needs more
consideration. The chronological clustering method is proposed as an
appropriate tool for studying these specific patterns.

Methods by Jenna
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Figure 2 Results of the chronological clustering analysis of the two complementary data sets from the elevational gradient. Significant
(P < 0.05) zonation boundaries are indicated by grey horizontal bars. (a) Results based on the analysis of abundance data from the
spot-mapping data set from nine elevationally distributed spot-mapping areas (illustrated by black squares). (b) Results of the analysis
of raw binary presence-absence data from the complementary data set from 32 stations (illustrated by black dots). These data are from
all types of surveying, including the spot-mapping. (c) Presence-absence data as (b) but based on a data set with ranges interpolated between

the lowest and highest elevational record.

The authors conducted censuses of the forest bird communities in 20 hectare areas at nine elevations 1800 400n théJdzungwa
Mountains. They also took observations of birds and clustered them into 32 data points at 50 m intervalsifrb8s5@00. Theysed
both sets of data to cluster the data using similarity indices with a method called the chronological clustering metlaspatisinrather

than temporal scale to analyze the data.

Thank you, Jenna!
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Biodiversity oNeotropics- Theories

AWhy are theneotropicsso rich in species?

I Neotropical(Central and South American) forests
harbor more plant species than the tropics of Asia
and Africa combined.

I Latitudinal gradient in plant and animal species
diversity



Latitudinal Gradients in Species Diversity

Vascular Plants



