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FIGURE 2.4 Empedocles

(ca. 492-432 B.c.e). Empedocles
argu(:d that plant life preceded
animal life.



FIGURE 2.5 Charles Lyell (1797-1875) and uniformitarianism. (A) Lyell’s theory of
uniformitarianism helped pave the way for modern evolutionary thinking about the vast expanse
of time. (B) Uniformitarianism posits that the slow process of erosion (left), when carried out over
long stretches of time, can produce massive canyons (right).
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FIGURE 2.6 Redi's

experiment. Redi’s experiment
demonstrated that maggots did

not arise through spontaneous
generation. Uncovered jars with
meat have fly eggs and maggots.
When the jars are covered, and flies
cannot enter and lay eggs on the
meat, no eggs or maggots are found.
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FIGURE 2.7 Erasmus Darwin

(1731-1802). Charles Darwin’s

grandfather proposed the idea of

evolutionary change in his book
Zoonomia.
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FIGURE 1.14. (A) Robert Chambers believed that nature’s laws could explain the material universe.
(B) His Vestiges of the Natural History of Creation (published anonymously) described a theory of
everything, from the origin of the universe to the origin of life and of humanity.
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Jean-Baptiste Lamarck
(France - 1744-1829)

Based theories on observations of
similarities between ancient fossils
and modern animals, vestigial
structures and passing on of desired
traits by selective breeding

Proposed than an individual gains
or loses traits during its lifetime
which are then passed on to its
offspring.

Believed evolution is a constant
process striving toward greater
complexity and perfection.

Diagram showing elongation of neck in giraffe according to Lamarck.
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FIGURE 2.16 Artificial selection for white plumage in pigeons. Each generation, a breeder
selects the pigeons with the whitest plumage and allows them to breed. Many generations later
(generation N), at the end of the process, the breeder has a pigeon variety with much whiter
plumage than that of the original stock.



2.6 Darwin on Natural Selection

FIGURE 2.17 Plants and their
pollinators. Darwin discussed the

Pollen
grains

1. Pollen sticks to a 3. Pollen on the bee relationship between plants and the
bee as it visits a brushes off onto a insects that cross-fertilized them as
..... flower to collect food | flower on the other plant an example of how natural selec-

tion operates. Insects, such as the
bee seen here, may eat some of the
pollen produced by a plant, but

if they move enough pollen from
plant to plant, their actions may be
in the plant’s reproductive interests

A ‘ as well.

Pollen

2. The bee travels to
another plant of the
same type
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FIGURE 2.21 Different
processes of change. Ina
transformational process, the
ensemble changes because each
individual member changes. Ina
variational process, the ensemble
changes because something sorts
among the variants in the original
ensemble. In this example, crushing
the soil particles is a transforma-
tional process—the ensemble shifts
toward smaller particles because the
individual particles are reduced in
size. Sifting the soil is a variational
process—the ensemble shifts toward
smaller particles because the larger
particles are sorted out.
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| Lamarck: independent progression Darwin: branching tree of life
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RE 2.22 Darwin’s theory versus Lamarck’s theory. In Lamarck’s theory, species evolve
dently and in parallel; in Darwin’s theory, species are descended one from another to form a
hing tree of life.
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A Clusters of species B Hierarchical patterns of similarity
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EIGURE 2.25 Branching descent, clustering, and hierarchy. Darwin’s view of branching
descent explains both the clustering of species in terms of similar form (A) and the hierarchical pat-
cerns of similarity (B) that we can discern when studying groups of species. In panel B, some of the
different clades are shown in different colors, with the node representing the common ancestor of
that entire clade in the clade’s characteristic color.




Sclera

Ciliary body

Aqueous
humor

Lens

Vitreous humor

Choroid

Retina

Fovea (center
of visual field)

Optic nerve

Central artery and
vein of the retina

Optic disc (blind spot)




