




understanding of extinction re-
mains limited. Certainly mass ex-
tinctions, which transcend taxo-
nomic boundaries, are somehow
linked to large-scale change in abi-
otic resources.

Speciation. Just as biodiver-
sity is dependent upon geodiversi-
ty, biodiversity is a function of
genetic diversity. Questions per-
taining to systematics and evolu-
tion are typically better addressed
by way of paleontological re-
sources than by modern species.
The fossil record contains an
abundance of evidence to derive
phylogenetic relationships and evolutionary
trends (Raup 1981).

Origin of life. The adaptability of life
is well demonstrated in the geothermal
pools of Yellowstone National Park.
Cyanobacteria thrive within the high-tem-
perature, mineral-rich hot springs, demon-
strating an interesting example of a close
relationship between biotic and abiotic
resources. The existence of high-tempera-
ture cyanobacteria in Yellowstone hot
springs is considered important in research
associated with the origin of life on earth
and the existence of life on other planets
(Reysenbach, in press).

Early biodiversity / Ediacara fauna.
One of the most interesting and important
paleontological discoveries occurred in a
series of very old rocks in the Ediacara Hills
of Australia (McMenamin 1998). Fine-
grained Precambrian sedimentary rocks,
deposited in a low-energy environment,
preserve beautiful and delicate remains of
soft-bodied organisms (Figure 2). These
rare and unusual life forms provide an
exceptional view of early biodiversity on
earth.

The rich Ediacaran fauna overturned
the long-held misconception that biological
diversity during the Precambrian was low.
In fact, since the discovery at Ediacara,
fieldwork in Precambrian rocks has yielded
numerous other localities around the world
preserving these mysterious soft-bodied
organisms—experiments in the early evolu-
tion of life.

Cambrian explosion. The beginning
of the Paleozoic, referred to as the
Cambrian, is defined by the almost sudden,
worldwide explosion of life forms, in terms
of both diversity and abundance. This per-
ceiv





mented through analysis of packrat mid-
dens and fossiliferous cave deposits (San-
tucci et al. 2001). In classic studies under-
taken by the paleontologist John Guilday,
fossil-rich sequences of Pleistocene strata
were excavated from sinkholes and caves of
the Appalachian states (Guilday and
Hamilton 1978). The stratified cave sedi-
ments yielded fossil mammal remains alter-
nating between southern warm-weather
species and northern cold-weather species.
Through independent lines of evidence, it
was determined that this biostratigraphic
pattern was due to the displacement south
of the northern boreal species during glacial
advance, and the return of the southern
temperate species during glacial retreat.

Great Smoky Mountains refugia.
Great Smoky Mountains National Park is
renowned for its rich biodiversity. This fact
has been confirmed through comprehen-
sive biological resource inventories in
recent years. Part of the historic biological
story at the park is tied to the expansion of
the continental ice sheets during the
Pleistocene. During glacial advance, the
more northern boreal and temperate spe-
cies were pushed south and were eventually
established themselves within Pleistocene
refugia in the southern Appalachians.

The Darwinian approach
In consideration of this geodiverse per-

spective, perhaps it is worth reflecting on

Charles Darwin’s contributions to natural
science. Darwin proposed new ideas put
forth in On the Origin of Species and other
publications based upon observations and
data accumulated on a global scale. Over
the past half-century, natural science has
shifted its focus in education, research, and
funding away from the Darwin-style big-
picture approach, to an emphasis on the
cellular, genetic, and molecular levels of
biology.

Unquestionably, we have benefited
from the scientific understandings gained
through this microscopic and submicro-
scopic trend in natural science. However,
the cost has been a diminished ability for
many scholars and students to take on the
multidisciplinary, big-picture questions. In
turn, we have migrated toward anthro-
pocentric and biocentric strategies for natu-
ral science.

Odds are that one would more likely
rec




