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1. (a) Why is it that different morphological and molecular characters do not all provide evidence
to support the same evolutionary relationship (phylogeny) among great apes?
(b) What is the phylogeny among gorilla, chimps, and humans that is best supported by the
majority of the available data?

2. Study Figure 20.5 for the difference between gene trees and species trees. (a) What evolu-
tionary process will most commonly affect the fate of the alleles in the blue oval (think of this
as a population that splits into two populations that become independent species)? (b) Does
this provide an explanation for why not all gene trees will conform to the species tree?

3. Consider the evidence for the relationship among humans, chimpanzees and gorillas. (a)
According to which species criteria is Homo sapiens a well-supported species? (b) What
species criteria do paleoanthropologists appear to be using?

4. Regardless of the names that are applied to the fossilized remains of relatives of Homo sapiens,
the skulls in Figures 20.10, 20.12–20.14 show both impressive variation and the similarity of
taxa that have been placed in the genus Homo.

(a) Given the many morphological forms in our ancestry, what role must extinction have
played to give rise to the phylogeny of the surviving taxa of gorillas, chimpanzees and
humans?

(b) Because Homo neanderthalensis and Homo sapiens lived at the same time for a portion
of their history (Figure 20.15), these species likely interacted and possibly hybridized. A
substantial portion of the Neanderthal (Homo neanderthalensis) genome has now been
sequenced from fossil remains and researchers now estimate that alleles in 1–3% of the
genome of human Eurasians and native Amerindians was likely transferred from Nean-
derthals by hybridization with our ancestors. Does this affect whether Homo sapiens

should be recognized as an distinct species? Does hybridization add another reason that
gene trees might not conform to species trees?

5. Morphological and molecular data indicate that there has been considerable human evolution
in the last 200,000 years. Recently, in the last 12,000 years, glaciers retreated from their
maximum extent and humans moved to very high elevations (3500–4500 m) in the Tibetan
Plateau in Asia and the Andes of South America. The atmosphere at high elevations has
lower oxygen concentration and thus presents a different environment than that occupied
by ancestral humans at lower elevations. (a) How could one go about studying whether
the humans in these mountains have evolved by natural selection to tolerate chronic oxygen
deprevation at high elevation? (b) What evidence could one gather to document that the
differences are adaptive changes in the population and not merely phenotypic plasticity?


