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Extending the Connection

EVOLUTION
The scientific theory of evolution is based on several branches of research. Paleontology is the study 
of fossils and the unifying discipline that supports the idea that organisms today are very different 
than they were millions of years ago. Fossils are evidence of past organisms contained in rocks or 
sediments. Combined with the Principle of Superposition, which states that the oldest layers are on 
the bottom and the youngest layers are on the top of any sediment system, fossils help scientists piece 
together a record showing descent with modification over geologic time for all plants and animals.

Fossil evidence shows that as individual organisms develop, there is a pattern of increase in size and 
complexity. The history of the horse is an example. Over the course of 54 million years, the body 
of the horse increased in size from less than half a meter tall to the horse you see today, which is 
about 1.5 meters tall. The limbs showed a continuing trend of lengthening with a steady reduction 
in the number of digits. Both tooth size and brain size increased and the sense organs became more 
complex and well developed. Although the history of the modern horse follows a linear progression 
as stated above, there were many offshoots that became extinct. Species would appear in the fossil 
record only to become extinct as climate and other environmental factors changed.

The fossil record also provides evidence indicating an increase in diversity, number, and complexity 
of both plant and animal species throughout geologic history. When a new species develops due to 
mutation or adaptation and prospers in an environment, it tends to spread out to the geographic 
boundary of the region. Large oceans and mountain ranges might limit the movement of a new 
species to other areas, but as time passes, the species may become modified into variations as it 
adapts to different environments and climate biomes. An example can be found in frogs, with 
over 5000 species of frogs having diversified to survive from tropic to the subarctic biomes 
worldwide. The fossil record indicates that all these frogs had a single common ancestor at one 
time. Biodiversity in any region is related to the physical and climatic environment that existed 
over time, and loss of biodiversity through geologic and recent history appears to be related to 
changes in the global climate.

The size of a 50-million-year-old horse versus a 
modern horse.
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More fossil evidence supporting the theory of 
evolution is found through comparative anatomy. 
Homologous structures show several animal 
groups have evolved along similar phylogenic 
(common ancestry) lines even though they survive 
in very different environments. For instance, 
the swimming limb of a seal, grasping arm of a 
human, and flying wing of a bat all include similar 
bones. The carpals, metacarpals, and phalanges 
bones are included in all of these animal “hands,” 
as well as the radius, ulna, and humerus bones in 
the upper limb. Similar patterns of homologous 
structures are found in insects, plants, and other 
animal groups, building the evidence of a common 
ancestry and evolutionary processes.

Evidence of similar ancestral roots can be seen 
in comparative embryology. As vertebrate groups 
go through early embryonic development, there 
are several striking similarities in their structures 
as embryos (such as gills and tails) which are not 
apparent in the adults. In the earliest stages of 
development, it is impossible to tell the difference 
between a chick, rabbit, or turtle. The implication 
of these observations is that bird, mammal, or 
amphibian all came from a common ancestor and 
that an evolutionary process has existed over time. 

Biochemistry has provided even more evidence for the theory of evolution. Similar organic molecules 
in large groups of organisms suggest a common ancestry just as homologous structures do. Cellular 
proteins show slight differences in organisms that are closely related and greater differences in 
organisms that are not closely related. One protein responsible for cell energy production and found 
in the cell’s mitochondria is highly studied. It has been found that this protein, cytochrome c, is in 
all organisms with mitochondria. In closely related organisms, it is almost indistinguishable, and in 
less closely related organisms, the number of slight differences increases. From bacteria to oak tree, 
screwworm to primates, this protein shows a remarkable relationship along phylogenic lines. 

How else do we know that evolution occurs and that 
species can change over time? Domesticated plants 
and animals, horses, dogs, cats, cattle, corn, and 
wheat have been artificially selected and bred within 
the last centuries to produce many variations with 
qualities desired by humans. Through selective breeding 
(short-term evolution) we now have corn varieties that 
produce several times the bushel per acre than their 
wild ancestors, colors of roses which did not exist a 
hundred years ago, and breeds of dogs unknown to 
early civilizations. Whether it is to produce more food, 
or for appearances, organisms can be changed through 
selective breeding in a short period of time—more 
evidence of the process of evolution.

The similar structure of bones in the arms of various 
species is evidence of evolution.

The wide variety of dog breeds is a result 
of selective breeding.
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