








ancestral to the saddle-backed type. The saddle- 
backed carapace type probably evolved more than 
once, from different ancestors, perhaps under the 
influence of local needs for reaching higher levels to 
obtain Opuntia leaf-pads. Steadman and Zousmer 
(1998) noted that the Galapagos tortoise is consider- 
ably different from the three extant South American 
mainland species and that the origin of the Galapa- 
gos populations might instead have been from as far 
away as Africa or Asia. Fossil forms of Geochelone 
have been widely found from the Great Plains and 
southward, and one giant fossil species (Geochelone 
orthopygia) closely resembling the Galapagos tor- 
toise commonly occurs in Nebraskan Miocene ash 
deposits from about 10 million years ago. 

According to Steadman and Zousmer (1988), 
the land iguanas (Conolophus) may have arrived 
from South America as recently as about ten thou- 
sand years ago and are more similar to the marine 
iguana than to any South American relative. The 
two accepted species (C. subcristatus and C. pal- 
lidus) are closely related, and occasionally they 
hybridize when allowed to come into contact. The 
marine iguana (Amblyrhynchus cristatus) is the only 
marine-adapted iguanid species in the world and is 
unique in many ways. It has no obvious, living near 
relatives other than perhaps the land iguanas, and it 
has many subspecies that associated with different 
islands. 

The lava lizards (Tropidurus or Microlophus, 
depending on the authority), leaf-toed geckos (Phyl- 
lodactylus), and Galapagos snakes (Alsophis) all 
represent groups having close mainland relatives 
in western South America. Like the marine iguana, 
speciation within these reptiles has been notable, 
with seven endemic lava lizard species, six endemic 
geckos, and three endemic snakes. 

FLORAL ENDEMICITY AND PLANT ADAPTATIONS 

IN THE GALAPAGOS 

In an early study, Robinson (1902) reported that 
among 531 Galapagos seed plant taxa the endemism 
rate was 44.4 percent. More-recent endemism esti- 
mates for the islands range from 37-43 percent. Stewart 
(1 91 1) reported particularly high Galapagos endemism 
rates in the families Boraginaceae (65 percent), Com- 

positae (67.7 percent), Rubiaceae (77.3 percent), Ama- 
ranthaceae (78.7 percent), Euphorbiaceae (86 percent), 
and Cactaceae (100 percent). Porter (1979) estimated 
an overall 31 percent endemism among 735 plant taxa; 
however, this rises to 43 percent if human-caused plant 
introductions are excluded. Porter also reported the 
735 plants consisted of 543 indigenous taxa, includ- 
ing seven endemic genera. Wiggins and Porter (1971) 
recognized 642 native Galapagos plant species and 
60 additional subspecies or varieties, of which total 
228 (32 percent) were classified as endemics. By 
comparison, the endemism rate for the entire Great 
Plains vascular flora is no more than 2.2 percent, 
and it is probably less judging from available range 
maps. 

Some endemic species are now being threatened 
by introduced animals, such as goats and burros, 
and by hundreds of competing alien plants. By the 
late 1990s the number of exotic plants on the is- 
lands was estimated at nearly 450 species, some of 
which have been highly invasive and damaging to 
the islands' native flora and, indirectly, their fauna. 
Among the worst of these invaders are the quinine 
tree (Chinchona succirubra), multicolored lantana 
(Lantana camara), elephant grass (Pennisetum pur- 
pureum), and hill raspberry (Rubus niveus) (McMul- 
len 1999). 

The incidence of Galapagos floral endemism 
varies by major vegetation zones, with arid-adapted 
plants accounting for 67 percent of the endemism, 
mesic-zone plants of higher elevations accounting 
for 29 percent of the endemism, and shoreline or lit- 
toral-zone plants making up the remaining four per- 
cent. The high incidence of endemism of plants that 
are adapted to arid habitats is probably a reflection of 
the great extent of Galapagos arid habitats and also 
their presumed relatively old establishment (Johnson 
and Raven 1973). 

A total native Galapagos flora of 700 taxa in an 
area of 3,042 square miles would represent a mean 
taxonomic diversity of 230 taxa per 1,000 square 
miles. The flora of Ecuador, a region some 40 percent 
larger than Nebraska, is still being surveyed, and 
its inventory is far from complete. It has been esti- 
mated that as many as 16,000 to 18,000 Ecuadorian 
species might be present (Flora of Ecuador Project), 
which would represent a mean diversity index of 



about 155 plant species per 1,000 square miles. This 
compares with roughly 1,800 Nebraska plant taxa 
(Kaul, Sutherland, and Rolfsmeier 2006) in an area 
of nearly 78,000 square miles, or about 20 taxa per 
1,000 square miles. 

Some close taxonomic similarities can be de- 
tected in the plant life of the Galapagos and Great 
Plains, in spite of their climatic and geographic 
separation. Though no native plant species are 
shared by both, if many genera are, some of the 
counterpart species are very similar in both their 
appearance and ecological roles. 

Substantial adaptive radiation of Galapagos plant 
taxa has occurred within nineteen genera, with the 
sunflower-like genus Scalesia (twenty taxa) having 
the highest number of endemic forms. Scalesia may 
be most closely related to South American mainland 
composites such as the sunflowers Helianthus and 
Viguiera. The prickly pear cactus genus Opuntia 
shows the next highest level of taxonomic prolifera- 
tion, with fourteen taxa. In the Galapagos species, 
the tree-like (or arborescent) types may be the most 
primitive taxa, their ancestors probably having 
originated in the Andes Mountains or coastal Peru 
(Porter 1979). 

Some groups of plants are better represented in 
the Galapagos than might be expected by simple 
chance arrival from the available spectrum of main- 
land flora. Among the species-rich Galapagos plant 
families are the composites, spurges, amaranths, and 
legumes as well as grasses and sedges. These groups 
have evidently been best able to reach the Galapagos 
Archipelago through efficient long-distance disper- 
sal abilities. 

Considering natural dispersal agents, Porter 
(1983, 1984) estimated that about 80 percent of na- 
tive Galapagos plant taxa were probably carried in 
by birds, 13 percent may have been brought by ocean 
currents, and seven percent were likely to have been 
carried by wind. Composites (Asteraceae), the best- 
represented Galapagos family, often have plume-like 
structures aiding wind dispersal or possess adhesive 
fruiting structures. Three other species-rich fami- 
lies (Amaranthaceae, Gramineae, and Cyperaceae) 
are frequently ingested or externally transported by 
birds (McMullen 1999). Legumes (Leguminaceae) 
are also well represented; their seedpods are often 

buoyant, providing a useful preadaptation for pos- 
sible aquatic transport (Jackson 1985). 

With regard to the probable ancestral origins of the 
Galapagos flora, Wiggins (1966) found a high degree 
of taxonomic affinity between the plants of the Galb 
pagos and the South American mainland, especially 
the mainland's western coast. The coastal areas of 
Peru have a desert climate somewhat similar to that 
of the Galapagos and might represent a prime source 
for having supplied the Galapagos with plants via the 
Humboldt Current and southeast trade winds. Porter 
(1983) determined that 87 percent of the endemic and 
97 percent of the nonendemic plants had their appar- 
ent origins in the South American mainland or were 
derived from more-widespread tropical taxa. 

Many of the species-poor Galapagos plant fami- 
lies, such as the Scrophulariaceae and Lamiaceae, are 
highly adapted for pollination by insects, which are 
deficient both in diversity and number on the islands. 
Other families that are specialized for insect pollina- 
tion and are poorly represented or absent in the Gal& 
pagos are the Orchidaceae (eleven taxa), Acanthaceae 
(six taxa), and Bignoniaceae (entirely absent). There 
is only one native pollinating bee (Xylocopa darwi- 
nii) on the islands, and there are very few butterflies. 
Although there is a fairly high number of nocturnal 
moths, there are few highly odorous or nocturnally 
blooming native plants. However, nineteen of the en- 
demic plants do have white flowers, which make them 
more visible to night-flowing insects. 

Wind pollination is also evidently of little signifi- 
cance in the Galapagos (McMullen 1999). However, 
Rick (1966) reported that Galapagos plants often 
have a high capacity for automatic self-pollination. 
Birds such as the cactus finch (Geospiza scandens) 
may incidentally perform a limited amount of pol- 
lination, as it often forages on Opuntia flowers. Seed 
dormancy of some Galapagos plants is broken by 
passage through the digestive tracts of animals such 
as tortoises or mockingbirds (McMullen 1999). 

In addition to three cacti (Brachycereus, Opun- 
tia, and Jasminocereus), spiny shrubs and trees are 
conspicuously numerous in the Galapagos flora and 
include ten additional genera (Acacia, Caespalinia, 
Castelia, Duranta, Grabowskia, Mimosa, Parkin- 
sonia, Prosopsis, Scutia, and Zanthoxylum). These 
twenty total taxa represent about 3 percent of the 



total flora. Most of these spiny Galapagos genera 
also have small and usually deciduous leaves, which 
both reduce browsing opportunities and conserve 
water transpiration losses during dry seasons. By 
comparison, the Great Plains has six genera of spiny 
trees (Acacia, Crataegus, Gleditsia, Maclura, Pros- 
opsis, and Robinia) and five genera of spiny shrubs 
(Ribes, Rosa, Rubus, Sarcobatus, and Zanthoxylum), 
the total representing less than 1 percent of the entire 
Great Plains flora. 

The Galapagos flora is unusually rich in plants 
of the spurge family, which tend to be poisonous. 
Compared with the Great Plains, the Galapagos 
spurges comprise an almost three-fold greater pro- 
portion of the archipelago's overall flora. The poison 
apple (Hippomane mancinella), a widely distributed 
tree-sized spurge, has leaves and fruit that are highly 
poisonous to humans. However, giant tortoises are 
known to eat its fruit and to pass on the apparently 
intact seeds a few days later, and in Central America 
the fruit is also consumed by iguanas. 

FLORAL ENDEMICITY AND PLANT ADAPTATIONS 
I N  THE GREAT PLAINS 

In comparison with the Galapagos, the flora of 
the Great Plains has very low endemism rates and 
is dominated by herbaceous plants, rather than by 
the woody plants so typical of the Galapagos. There 
are 495 taxa of grasses and sedges (Cyperaceae and 
Gramineae) among the total 2,217 Great Plains taxa, 
representing 22 percent of the total. By comparison, 
these two families constitute 89 of the 702 Galapagos 
plant taxa, or 7.9 percent (an early published estimate 
was 9.2 percent). Fires, historically frequent on the 
plains, have strongly favored grasses and sedges over 
shrubs and trees. When burned, the vast majority of 
the total aboveground biomass of trees and shrubs 
is destroyed, whereas fires typically cause relatively 
little damage to the rapidly regerminating grasses. 
Furthermore, subfreezing seasonal changes in tem- 
perature favor those plants that can readily forfeit their 
aboveground photosynthetic parts and die back to the 
ground surface when winter or unusually dry weather 
arrives. Storing their newly manufactured materials 
in underground root systems, perennial grasses are 
able to rapidly replace their photosynthetic leaves 

the following spring or wet season, whereas annual 
grasses devote all their energy to seed production 
within a single growing season. 

Wind is an almost constant factor of prairie life; 
some prairie plants optimize their dissemination of 
pollen or seeds to coincide with times of maximum 
wind velocity (Reichman 1987). Unlike in the Ga- 
lapagos, many Great Plains plants, especially the 
grasses and sedges, are wind pollinated; seed disper- 
sal by the wind or by the use of adhesive structures 
that attach to grazing animals is also common in 
the Great Plains. Spiny seeds, such as those of the 
widespread puncture vine (Tribulus terrestris) and 
sandbur (Cenchrus longispinus), are transported 
widely by being caught in the fur of mammals. 

Because their active areas of cell-division and 
new plant growth are located near ground level 
rather than at leaf tips, grasses and sedges are far 
more tolerant of grazing effects than are trees and 
shrubs, whose growing points are often destroyed 
by browsing animals. Indeed, the great array of 
grazing animals that have occupied the Great Plains 
since early Cenozoic times have helped grasses 
and sedges gain ascendancy over trees and shrubs 
through their grazing adaptations, as has the capac- 
ity of the grasses and sedges to weather several years 
of drought by becoming dormant. For example, at 
Spring Creek Audubon Prairie, a tallgrass prairie 
of about 640 acres in Lancaster County, Nebraska, 
there are roughly 330 vascular plant taxa, including 
fifty-four species of grasses (70 percent of which 
are perennials), as compared with twenty-two spe- 
cies of trees and shrubs (Kottas 2000). Likewise, 
the 240-acre Nine-Mile Prairie, also in Lancaster 
County, has nearly 400 plant taxa, including sixty- 
three grasses (73 percent of which are perennials), as 
compared with twenty-one trees and shrubs (Kaul 
and Rolfsmeier 1987). 

Spines that help reduce or prevent animal brows- 
ing are relatively rare among the woody and suc- 
culent plants on the Great Plains. There are eleven 
species of cactus in the Great Plains (Barkley 1977), 
as compared with eight in the Galapagos. This is 
roughly three times as many Galapagos cacti relative 
to that area's total flora as occur in the Great Plains. 

Variably toxic leaves, which also reduce or pre- 
vent grazing by herbivores, are found among many 



Great Plains forbs, especially those adapted to semi- 
arid regions where leaf loss needs to be minimized, 
including Asclepias, Astragalus, Delphinium, He- 
lenium, Hymenoxys, Lathyrus, Oxytropis, Senecio, 
and Stanleya. Leaf or stem toxicity is also typical of 
many Great Plains spurges (Euphorbiaceae). There 
are thirty-six spurge taxa in nine Plains genera, most 
or all of which produce a toxic sap that discourages 
animal consumption. However, the seeds of spurges 
such as Croton and Euphorbia are important autumn 
foods for many birds. Other Great Plains plants such 
as junipers (Juniperus), dogbane (Apocynum), and 
elderberry (Sambucus) also have leaves that are 
sometimes toxic to mammals; but their fruits or 
seeds are regularly eaten by many birds. After being 
voided, such seeds might germinate far from the par- 
ent plant and facilitate dissemination, in a manner 
comparable to the spreading of poison apple seeds 
on the Galapagos Islands. 

SUMMARY 

Charles Darwin could not have realized the 
potential that the Galapagos Islands offered for the 
study of evolutionary biology when he first set foot 
on San Cristobal more than 170 years ago, nor could 
he have known how his subsequent ideas would 
shape all of modern biology. Like Mendel's humble 
monastery garden, the Galapagos Islands will for- 
ever be famously associated with Darwin and his 
prescient observations there. Because of his insights, 
we can understand the corresponding evolutionary 
phenomena and adaptations that have also occurred 
on the Great Plains and elsewhere. It is appropriate 
that one of the Galapagos islands, a volcanic peak, 
a research station, and a group of endemic finches 
were all named in his honor, as were several of the 
two hundred-plus animal and plant species that he 
discovered during the few weeks that he visited the 
islands. It seems likely that Darwin himself would 
not have asked for any more lasting recognition than 
having these namesakes. Yet, on the 200th anniver- 
sary of his birth and the 150th anniversary of his 
Origin of Species, biologists worldwide should pause 
and celebrate the lasting and pervasive influence that 
Charles Darwin has had on modern science and on 
world history itself. 

Adaptive radiation. The evolu$onary proliferation 

of a single genetic line into many species or 

groups, thereby exploiting a wide range of 

available habitats or ecological niches. 

Archipelago. A localized group of oceanic islands. 

Biomass. The total amount of organic matter of a 
species or community at a particular location 

and point in time. 

Carboniferous period. The geological period 

lasting from 260 to 345 million years ago, 
when vast quantities of coal were formed 

worldwide under tropical swamp-like 
conditions and when early reptiles appeared. 

Cenozoic era. The geological period lasting from 

65 million years ago to the present, during 

which most currently existing groups of 
animals and plants evolved, such as modern 

families of birds and mammals. 

Cretaceous period. The geological period lasting 
from 135 to 65 million years ago, the peak of 

the reptilian reign. 

Darwiniana. Objects of historic interest that are 

associated with Charles Darwin, his life, and 

his work. 
Darwinism. The application of Darwin's theories 

on evolution. Neo-Darwinism is a modern 

approach, incorporating more recently 

available genetic and population information. 

Ecological niche. An organism's "profession," 

including its evolved morphological, 

physiological, and behavioral features that 

adapt i t  to its habitat. 

Endemic. Geographically confined to a single location 
or region, such as the Galapagos Islands or the 

Great Plains. Endemicity refers to the relative 

degree of such geographic confinement for an 

organism or group of organisms. 

Eocene epoch. An early part of the Cenozoic era, 

lasting from 35 to 60 million years ago. 

Evolution. In its simplest form: any ordered 
change. Darwin's theory applied to biological 

(or "organic") evolution, but evolution also 

may occur in nonbiological systems, such 

as planetary evolution and evolution of the 

chemical elements. 



Forb. A broad-leaved herbaceous (nonwoody) 
plant, thus excluding all linear-leaved plants 

such as grasses and sedges. 

Genus (plural, genera; adjective, generic). A 

taxonomic category consisting of one or more 

closely related species. Monotypic genera are 

those that contain only a single species. 

Herbivore. An animal that consume herbaceous 
(nonwoody) vegetation. 

Igneous. A type of mineral formed as a result of 

having once been molten or partly molten, 

such as lava. 

Iguanid. A member of a large and widespread lizard 

family (Iguanidae), which includes the Galapagos 

iguanas and most Great Plains lizards. 
Intelligent design. A variant of traditional 

creationism promoting the belief that living 

biological systems and organisms are too 

complex to have evolved without the guiding 

input of some higher creative power. 
Loess. Wind-blown and silt-sized materials that 

sometimes occur locally on the Great Plains, 

forming deep and easily eroded ("loose") soils. 

Mesic. Characterized by environmental conditions 

that lack extremes of heat and moisture. 

Mesozoic era. The geologic period lasting from 

225 to 65 million years ago; the "Age of 
Dinosaurs" and the period during which early 

mammals and birds evolved. 

Metamorphic. A type of mineral that has 
undergone a change of state through intense 

heat or pressure. 

Miocene epoch. Part of the Cenozoic era lasting 

from 23.3 to 5.2 million years ago, when 

extensive forests and woodlands were slowly 

being replaced by lush grasslands on the 
Great Plains. 

Morphological. Referring to general anatomical 

and structural features of an organism. 

Natural selection. The Darwinian explanation 

for adaptive modification of an organism's 

attributes through genetically based 
differential survival and reproduction of a 

population's members. Darwin observed 

that the populations of animals and plants 

he had found on the isolated Galapagos 

Archipelago often closely resembled those 

of continental South America. He also noted 

that populations on different Galapagos 

islands often varied slightly from one another. 

He thus speculated that the distinctive island 

biota might have gradually been transformed 
under conditions of isolation and local 

adaptation, providing a seminal basis for 

later hypotheses accounting for the origins 

of adaptive evolutionary change (natural 

selection) and gradually increasing biological 

diversity (speciation). 

Oligocene epoch. Part of the Cenozoic era lasting 
from 35 to 23.3 million years ago, with much 

mountain building in the Rocky Mountains 

and arid-adapted grassland expansion in the 

Great Plains. 

Perennial. Occurring in multiple years, or a plant 

that must survive several years before 

reproducing. 
Paleocene epoch. The oldest part of the Cenozoic 

era, lasting from 65 to 60 million years 

ago, marked by the disappearance of most 

reptilian groups (apparently owing to a 

catastrophic asteroid collision that altered the 

earth's climates) and the appearance of most 
modern groups (orders and families) of birds 

and mammals. 
Paleozoic era. The geological period lasting from 

about 570 to 225 million years ago, when most 

invertebrates, plants, and early vertebrates 

(fishes, amphibians, and reptiles) evolved. 

Pleistocene epoch. The part of the Cenozoic era 
covering much of the past 1.6 million years, 

during which several continental glaciations 

covered much of northern North America. 

Pliocene epoch. The part of the Cenozoic era 

lasting from 5.2 to 1.6 million years ago, a 

period of gradual cooling immediately prior 

to the Pleistocene, with many grazing animals 

present on the grasslands of the Great Plains. 

Precambrian. The geologic history of the earth 

prior to the start of the Cambrian period (500 
million years ago), when primitive forms of 

life on earth first evolved. 

Rain shadow. An area of reduced rainfall occurring 

on the leeward side of mountains, owing to 

excessive precipitation intercepted on the 



mountains' windward side. This produces a 

semidesert climate in the western Great Plains. 

Riverine. Occurring along or close to a river; often 

called riparian. 

Speciation. The process of species proliferation. In 

higher animals, speciation typically results 

from the splitting and prolonged isolation 

of subpopulations until they have developed 

sufficient genetic differences to impede or prevent 

possible future interbreeding between them. 

Species (adjective, specific). A population of 

organisms that potentially might interbreed 

among themselves but is genetically, 

structurally, ecologically, or otherwise 

prevented from breeding with members of 

other populations. The term species also 

refers to the second part of a scientific (Latin 

or Latinized) name, when it is preceded 

by a more general (generic) name. This 

combination produces a unique binomial, a 

dual technical name such as Homo sapiens. 

Subspecies. One or more geographically 

recognizable and structurally distinctive 

populations of a species. Subspecies are often 

called "races." Subspecies are identified in 

print by the addition of a third term to the 

species' dual scientific name, producing a 

three-part name, or a trinomial. In botany, the 

term variety is often used to identify genetic 

variants that don't qualify as subspecies, and 

the term morph refers to recognizable genetic 

variants occurring within animal populations. 

Taxon (plural, taxa). Related organisms that belong 

to a specific taxonomic category, such as a 

species, genus, or family. 

Taxonomy. The practice of investigating 

evolutionary relationships among a group of 

organisms and classifying them in such a way 

that might best reflect these relationships. 

Trade winds. The latitudinal bands of winds 

occurring just to the north and south of the 

equator, which either consistently blow from 

the northeast (the northern trade winds) 

or from the southeast (the southern trade 

winds). The Galapagos Islands are seasonally 

influenced by both trade winds. 

CITED REFERENCES 

Arenz, C. L., and A. Joern. 1986. Prairie legacies: 

Invertebrates. In Prairie conservation: 

Preserving North America's most endangered 

ecosystem, ed. F. B. Samson and F. L. Knopf, 

91-109. Washington, DC: Island Press. 

Baptista, L., and P. W. Trail. 1988. On the origin of 

Darwin's finches. Auk 105:662-71. 

Barkley, T. M., ed. 1977. Atlas of the flora of the 

Great Plains. Ames: Iowa State University Press. 

Bowman, R. 1. 1961. Morphological differentiation 

and adaptation in the Galapagos finches. 

Univ. Calif Publ. in Zool. 58:l-302. 

Darwin, C. 1845. Journal of researches into the 

natural history and geology of the countries 

visited during the voyage of HMS Beagle 

round the world under command of Captain 

Fitzroy. London: John Murray. 
--- . 1859. On the origin of species, by means 

of natural selection, or the preservation of 

favoured races in the struggle for life. London: 

John Murray. 

Ernst, C. H., and R. W. Barbour. 1992. Turtles of the 

world. Washington, DC: Smithsonian Press. 

Fitter, J., D. Fitter, and D. Hosking. 2000. Wildlife 

of the Galapagos. Princeton, NJ: Princeton 

University Press. 

Goteburg University and Riksmuseum, Stockholm. 

Flora of Ecuador Project. http://www2.dpes. 

gu.se/project/ecuador. 

Freeland, J. R., and P. Boag. 1999. Phylogenetics of 

Darwin's finches: Paraphyly in the tree-finches 

and two divergent lineages in the warbler 

finch. Auk 116:577-88. 

Grant, P. R. 1999. Ecolo gy and evolution of 

Darwin's finches. 2nd ed. Princeton NJ: 

Princeton University Press. 

Harris, M. 1974. A field guide to the birds of 

Galapagos. London: Collins. 

Hooker, J. D. 1847. An enumeration of the plants of 

the Galapagos Archipelago, with descriptions 

of those that are new. Trans. Linn. Soc. Lond. 

20:163-233. 

Jackson, M.  A. 1985. Galapagos: A natural history. 

Calgary: University of Calgary Press. 



Johnsgard, P. A. 1979. Birds of the Great Plains: 
Breeding species and their distribution. 
Lincoln: University of Nebraska Press. 

--- . 2002. Prairie birds: Fragile splendor on the 

Great Plains. Lawrence: University Press of 
Kansas. 

--- . 2003. Great wildlife of the Great Plains. 

Lawrence: University Press of Kansas. 
--- . 2006. The birds of Nebraska. Revised ed. 

Privately printed, Lincoln, NE. 
Johnson, M. P., and P. H. Raven. 1973. Species 

number and endemism: The Galapagos 
Archipelago revisited. Science 1979:893-95. 

Jones, J. K., D. M. Armstrong, and J. R. Choate. 
1985. Guide to mammals of the Plains states. 
Lincoln: University of Nebraska Press. 

Kaul, R., D. H. Sutherland, and S. B. Rolfsmeier. 
2006. Flora of Nebraska. Lincoln: Conser- 
vation and Survey Division, University of 
Nebraska-Lincoln. 

Kaul, R., and S. B. Rolfsmeier. 1987. The 
characteristics and phytogeographic affinities 
of the flora of Nine-Mile Prairie, a western 
tall-grass prairie in Nebraska. Trans. Nebr. 
Acad. Sci., 15:23-35. 

Kottas, K. 2000. Floristic composition and 
characterization of Spring Creek Prairie, Nebraska. 
M.S. thesis, University of Nebraska-Lincoln. 

Lack, D. 1947. Darwin's finches. Cam bridge: 
Cambridge University Press. 

McMullen, C. 1999. Flowering plants of the 
Galapagos. Ithaca, NY: Cornell University Press. 

Mares, M. A., R. A. Ojeda, and R. M. Barquez. 1989. 
The mammals of Salta Province, Argentina. 
Norman: University of Oklahoma Press. 

Orr, R.T. 1966. Evolutionary aspects of the 
mammalian fauna of the Galapagos. In The 
Galapagos: Proceedings of the Symposium of 
the Galapagos International Scientific Project, 
ed. R. I. Bowman, 276-81. Berkeley: University 
of California Press. 

Petren, K., B. R. Grant, and P. R. Grant. 1999. A 
phylogeny of Darwin's finches based on 
microsatellite DNA length variation. Proc. 
Roy. Soc. London B 266:321-29. 

Porter, D. M. 1979. Endemism and evolution in 
Galapagos Islands vascular plants. In Plants 

and islands, ed. D. Bramwell, 225-56. New 
York: Academic Press. 

--- . 1983. Vascular plants of the Galapagos: 

Origins and dispersal. In Patterns of evolution 
in Galapagos Organisms, ed. R. I. Bowman, 
M. Berson, and A. E. Leviton, 33-96. San 
Francisco, CA: Pacific Division, AAAS. 

--- . 1984. Relationships of the Galapagos flora. 

Biol. J. of the Linn. Soc. 21 :243-51. 
Reichman, 0. J. 1987. Konza Prairie: A tallgrass 

natural history. Lawrence: University Press of 
Kansas. 

Rick, C. M. 1966. Some plant-animals relations on 
the Galapagos Islands. In The Galapagos: 
Proceedings of the Symposium of the 
Galapagos lnternational Scientific Project, ed. 
R. I. Bowman, 215-24. Berkeley: University of 
California Press. 

Ridgely, R. S., and P. J. Greenfield. 2001. The birds 
of Ecuador: Field guide. Ithaca, NY: Cornell 
University Press. 

Robinson, B. L. 1902. Flora of the Galapagos 
Islands. Proc. Amer. Acad. 1902:78-270. 

Sato, A., C. OIHuigin, F. Figueroa, P. R. Grant, B. R. 
Grant, H. Tichy, and J. Klein. 1999. Phylogeny 
of Darwin's finches as revealed by mDNA 
sequences. Proc. Natl. Acad. Sci. 96:5101-6. 

Steadman, D. W. 1982. The origin of Darwin's 
finches. Trans. of the San Diego Soc. for Nat. 
Hist. 19:279-96. 

Steadman, D. W., and S. Zousmer. 1988. Galapagos: 
Discovery on Darwin's islands. Washington, 
DC: Smithsonian Institution Press. 

Stewart, A. 1911. A botanical survey of the Galapagos 
Islands. Proc. Calif Acad. Sci. 4th ser., 1 :7-288. 

Weiner, J. 1994. The beak of the finch: A story of 
evolution in our time. New York: Alfred A. Knopf. 

Wiggins, I. L. 1966. Origins and relationships of 
the flora of the Galapagos Islands. In The 
Galapagos: Proceedings of the Symposium of 
the Galapagos lnternational Scientific Project, 
ed. R. I .  Bowman, 175-82. Berkeley: University 
of California Press. 

Wiggins, I. L., and D. M. Porter. 1971. Flora of the 
Galapagos islands. Stanford, CA: Stanford 
University Press. 



SELECTED ADDITIONAL REFERENCES Moorehead, A. 1969. Darwin and the Beagle. New 

York: Harper and Row. 
CHARLES DARWIN AND THE HISTORY OF 
EVOLUTIONARY THEORY 

Barlow, N., ed. 1946. Charles Darwin and the voyage 
of the Beagle. New York: New York Philosophical 

Society. 

Brent, P. 1981. Charles Darwin: A man of enlarged 
curiosity. New York: W. W. Norton. 

Browne, J. 1995. Charles Darwin: Voyaging. New 
York: Alfred A. Knopf. 

--A . 2002. Charles Darwin: The power of place. 

New York: Alfred A. Knopf. 
--- . 2006. Darwin's "Origin of species." New York: 

Atlantic Monthly Press. 
Clarke, R. W. 1984. The survival of Charles Darwin: 

A biography of a man and an idea. New York: 

Random House. 

Desmond, A., and J. Moore. 1991. Darwin: The life 
of a tormented evolutionist. New York: W. W. 

Norton. 

Diamond, J., ed. 2006. Virus and the whale: 
Exploring evolution in creatures small and large. 
Arlington, VA: NSTA Press. 

Eldredge, N. 2006. Darwin: Discovering the tree of 
life. New York: W. W. Norton. 

Grant, P. R., and B. R. Grant. 2008. How and why 
species multiply: The radiation of Darwin's 
finches. Princeton, NJ: Princeton University 

Press. 
Himmelfarb, G. 1959. Darwin and the Darwinian 

revolution. New York: W. W. Norton. 

Keynes, R. D. 2003. Fossils, finches and Fuegians: 
Darwin's adventures and discoveries on the 
Beagle. New York: Oxford University Press. 

Larson, E. D. 2004. Evolution: The remarkable history 
of a scientific theory. New York: Modern Library. 

Levine, G. 2006. Darwin loves you: Natural selection 
and the enchantment of the world. Princeton, 

NJ: Princeton University Press. 

Mayr, E. 1991. One long argument: Charles Darwin 
and the genesis of modern evolutionary 
thought. Cambridge, MA: Harvard University 

Press. 
--- . 2001. What evolution is. New York: Perseus 

Books. 

Quammen, D. 2004. Darwin's big idea. Natl. Geo. 
206 (5): 2-35. 

--- . 2006. The reluctant Mr: Darwin: An intimate 

portrait of Charles Darwin and the making of 
his theory of evolution. New York: W. W. Norton. 

Ralling, C. 1979. The voyage of Charles Darwin. New 
York: Mayflower Books. 

Ruse, M. 2006. Darwinism and its discontents. New 

York: Cambridge University Press. 

Sulloway, F. J. 1984. Darwin and the Galapagos. Biol. 
J. of the Linn. Soc. 21 :29-59. 

--- . 2005. The evolution of Charles Darwin. 

Smithsonian 36 (9): 59-69. 
Weiner, J. 1994. The beak of the finch: A story of 

evolution in our time. New York: Alfred A. Knopf. 

White, M., and J. Gri bbsan. 1995. Darwin: A life in 
science. New York: Dutton. 

Wilson, E. 0. 2006. The creation: An appeal to save 
life on Earth. New York: W. W. Norton. 

Zimmer, C. 2001 Evolution: The triumph of an idea. 
New York: HarperCollins. 

ADDITIONAL GALAPAGOS REFERENCES 

Bee be, W. L. 1924. Galapagos: World's end. New 

York: Putnam. 

Benz, R. 2000. Ecology and evolution: Islands of 
change. Arlington, VA: NSTA Press. 

Berry, R. J. 1984. Evolution in the Galapagos Islands. 
New York: Linnaean Society and Academic 

Press. 

Bowman, R. 1. 1961. Morphological differentiation 

and adaptation in the Galapagos finches. Univ. 
Calif Publ. in Zool. 58:l-302. 

Bowman, R. I., ed. 1966. The Galapagos: Proceedings 
of the Symposium of the Galapagos 
lnternational Scientific Project. Berkeley : 

University of California Press. 

Grant, P .  R., and B. R. Grant. 2002. Adaptive 

radiation of Darwin's finches. Am. Scientist 
90:130-39. 

Huxley, J. 1966. Charles Darwin: Galapagos and 

after. In The Galapagos: Proceedings of the 
Symposium of the Galapagos lnternational 



Scientific Project, ed. R. I. Bowman ed., 3-9. 
Berkeley: University of California Press. 

Kricher, J. 2006. Galapagos: A natural history. 
Princeton, NJ: Princeton University Press. 

Larson, E. J. 2001. Evolution's workshop: God and 
science on the Galapagos Islands. New York: 
Basic Books. 

Lewin, R. 1979. Darwin's forgotten world. New York: 
Gallery Books. 

Moore, T. D. R. 1 988. Galapagos: lslands lost in time. 
New York: Viking Press. 

Nelson, B. 1968. Galapagos: islands of  birds. London: 
Long mans. 

Perry, R. 1 972. The Galapagos Islands. New York: 
Dodd, Mead, and Company. 

Swarth, S. 1934. The bird fauna of the Galapagos 
Islands in relation to species formation. Biol. 
Reviews 9:213-34. 

Thorton, 1. 1971. Darwin's islands: A natural history o f  
the Galapagos. New York: Natural History Press. 

THE MAJOR PUBLICATIONS OF 
CHARLES DARWIN 

Journal o f  Researches during the Voyage o f  the 
Beagle. 1839. (2nd ed., 1845). 

Zoology o f  the Voyages o f  H. M.S. Beagle, ed. C. 
Darwin. 1838-1843. In five parts (Fossil 
Mammals, Mammals, Birds, Reptiles, and Fish). 

Structure and Distribution o f  Coral Reefs. 1842. (2nd 
ed., 1874). 

Geological Observations on Volcanic lslands and 
Parts o f  South America. 1846. (2nd ed., 1876). 

Monographs on the Cirripedia. 1851 -1 854. 3 vols. 
The Origin o f  Species. 1859. (2nd ed., 1860; 3rd 

ed., 1861; 4th ed., 1866; 5th ed. 1869; 6th ed., 
1872). 

On the Various Contrivances by which British and 
Foreign Orchids are Fertilized by Insects. 1862. 
(2nd ed., 1877). 

Variation o f  Animals and Plants under Domestication. 
1868. 2 vols. 

Descent o f  Man and Selection in Relation to Sex. 
1871. 2 vols. 

Expression o f  the Emotions in Man and Animals. 
1872. 

lnsectivorous Plants. 1875. 

Movements and Habits o f  Climbing Plants. 1875. 
Effects o f  Cross- and Self-Fertilization in the Vegetable 

Kingdom. 1876. (2nd ed., 1878). 
Different Forms of  Flowers and Plants of  the Same 

Species. 1877. (2nd ed., 1880). 
Power o f  Movement in Plants. 1880. 
Formation of  Vegetable Mould through the Action of  

Worms. 1881. 
Autobiography o f  Charles Darwin and Selected 

Letters, ed. Francis Darwin. 1887. 2 vols. A 
third volume of letters appeared in 1903, and 
Nora Barlow published The Autobiography 
o f  Charles Darwin in 1958, adding some 
previously deleted text. For a valuable online 
source to all of Charles Darwin's publications, 
his voluminous correspondence, and much 
additional biographical information, see http:/'l 
darwin-on1ine.0rg.uk/. Another useful general 
source of Darwinian information is http://www. 
aboutdarwin.com/. 

DARWIN'S OBSERVATIONS ON THE GALAPAGOS - 
ISLANDS 
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rious, and well deserves attention. Most of the organic 
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else; there is even a difference between the inhabitants 
of the different islands; yet all show a marked relation- 
ship with those of America, though separated from 
the continent by an open space of ocean, between 500 
and 600 miles in width." The Voyage of the Beagle 

"Hence, both in time and space, we seem to be bought 
somewhere near to that great fact-that mystery of 
mysteries-the first appearance of new beings on 
earth." The Voyage of the Beagle 

"The remaining land-birds form a most singular 
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ified for different ends." The Voyage of the Beagle 
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and that they differ not only in size, but in other char- 
acteristics." The Voyage of the Beagle 
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age of the Beagle 
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smaller, make most of the Galapageian species also 
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The Voyage of the Beagle 

"Reviewing the facts given here, one is astonished 
by the amount of creative force, if such an expression 
might be used, displayed on these small, barren and 
rocky islands; and still more so, on its diverse yet 
analogous action on points so near each other." The 
Voyage of the Beagle 

Darwin's Observations on Evolution 
"Analogy would lead me one step further, namely, to 
the belief that all animals and plants have descended 
from one prototype . . . probably all the organic beings 
which have ever lived on this earth have descended 
from one primordial form into which life was first 
breathed." The Origin of Species 
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in many plants of many kinds, with birds singing in the 
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is such a complex manner, have all been produced by 
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powers, having been originally breathed by the Cre- 
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"Man may be excused for feeling some pride at hav- 
ing risen, though not through his own exertions, to the 
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the lineal descendant of some few beings which lived 
long before the Cambrian system was deposited, they 
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"With such moderate abilities as I possess; it is truly 
surprising that I should have influenced to a consider- 
able extent the belief of scientific men on some impor- 
tant points ." Autobiography 
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