
James Hutton 
& Geographical Change 

Even though James Hutton did not have a degree in geology, his experiences on his 
farm gave him the focus to really study the subject and come up with theories about 

the formation of the Earth that were novel at the time. Hutton hypothesized that the interior of the Earth was very hot 
and the processes that changed the Earth long ago were the same processes that were at work on the Earth in 
present day. 

Hutton recognized that certain kinds of rocks are formed from molten lava. He realized that other kinds of rock form 
slowly from sediment that builds up and are squeezed into layers of rock. He proposed that forces beneath the Earth’s 
surface can push layers of rock upward, tilting and twisting them in the process. These same forces cause mountains 
and in turn those same mountains are worn down by rain, wind, heat and cold. These processes work very slowly, and 
hence he concluded that the Earth must be older than a few thousand years.  

He published his ideas in the book The Theory of the Earth in 1795. 

In this book, Hutton even went on to assert that life also followed this pattern. The ideas put forth in the book about life 
changing over time using the same mechanisms since the beginning of time was in line with the idea of evolution long 
before Charles Darwin came up with theory of Natural Selection. Hutton attributed changes in geology as well as 
changes in life to large "catastrophes" that mixed everything up. 

Hutton's ideas drew a lot of criticism from popular 
geologists of the time who took a more religious tone in 
their own findings. The most well-accepted theory at the 
time about how the rock formations occurred on Earth 
was that they were a product of the Great Flood. Hutton 
disagreed and was mocked for having such an anti-Biblical 
account of the formation of the Earth. 

Hutton was working on a follow-up book in 1797 when he 
died. 

In 1830, Charles Lyell rephrased and republished many of 
James Hutton's ideas and called the idea Uniformitarianism. It was Lyell's book, but Hutton's ideas, that inspired Charles 
Darwin as he sailed on the HMS Beagle to incorporate the idea of an "ancient" mechanism that had been working 

the same at the beginning of the Earth as it does in present time. Hutton's Uniformitarianism indirectly sparked the idea 
of natural selection for Darwin. 
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Charles Lyell 
& the Principles of Geology 

 
Charles Lyell argued that the laws of nature are constant over time, so scientist 
must explain past events in terms of processes they can observe in the present. 
This way of thinking is called Uniformitarianism. It states that the geological processes 
we can see today, such as volcanoes and erosion, are the same processes that shaped Earth millions of years ago.  
 

Like Hutton, Lyell argued that Earth is much older than a few 
thousand years. Darwin read Lyell’s book during the HMS 

Beagle voyage. On the voyage he experienced earthquakes 

and volcanoes. The earthquake lifted a stretch of rocky 
shorelines more than 3 meters out of the sea. When he 
traveled inland, he observed fossils of marine animals thousands 
of feet above sea level. Darwin realized that geological events 
repeated over many years could form mountains from rocks 
that had once been beneath the sea. Darwin asked himself, “If 
Earth can change over time, could life change too?” 
 
Lyell typified his times in beginning as an amateur geologist and 

becoming a professional by study and experience. Unlike most geologists then 
and now, however, he never considered observations and collections as ends in 
themselves but used them to build and test theories. The Principles of 
Geology opened up new vistas of time and change for the younger group of 
scientists around Darwin. Only after they were gone did Lyell’s reputation begin 
to diminish, largely at the hands of critics who had not read the Principles of 

Geology as carefully as had Darwin and 
attributed to Darwin things he had 
learned from Lyell. Lyell is still 
underestimated by some 
geologists who fail to see 
that the methods and 
principles they use every 
day actually originated with 
Lyell and were 
revolutionary in his era. 
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Jean-Baptiste Lamarck 
& the Theory of Acquired Characteristics 

 
Darwin was not the first to suggest that species could evolve. Jean Baptiste-
Lamarck proposed two hypotheses about how species could change. 
 
1. Lamarck suggested that individual organisms could change during their lifetimes 
by selectively using or not using various parts of their bodies. Use & Disuse 
 
2. Lamarck suggested that individuals could pass these acquired traits on 
to their offspring, enabling species to change over time. 
 

 
Lamarck proposed that 

all organisms have an inborn urge to become complex and 
perfect. Organisms change and acquire features that help 
them live more successfully in their environments. According 
to Lamarck, water birds could have acquired long legs by 
wading in deeper water looking for food. Or, if a bird stopped 
flying, its wings would become smaller. Lamarck called traits 
altered by individual organism’s lifetime acquired 
characteristics.  
 
Lamarck also suggested that acquired traits, such as longer 
legs, could be passed on to offspring. This principle is called 
inheritance of acquired traits.  
 

Evaluating Lamarck’s Hypotheses: Today we know that Lamarck’s hypotheses are wrong. Organisms do not 
have an inborn drive to become perfect. Evolution does not mean that a species becomes “better” over 

time. Evolution does not progress in a predetermined direction.  
 
Traits acquired by individuals during their lifetime (such as a loss of limb) are not 
inherited by their offspring. However, Lamarck was one of the first naturalist 
to argue thath species are not fixed and unchanging. Lamarck recognized that 
organisms’ adaptations are related to their environment and the way they live. 
Lamarck’s hypotheses were wrong, but his ideas paved the way for Darwin’s 
ideas.  
 
 
 

 
 



Thomas Malthus 
& Population Growth 

 
Before Darwin’s time (1798), the economist Thomas Malthus recognized that 
people were being born faster than people were dying, causing overcrowding. 
Malthus reasoned that if the human population grew unchecked, there wouldn’t be 
enough living space and food for everyone.  

 
Thomas Malthus recognized that our planet can only support a certain 
amount of people before it gets overcrowded, and there are not 
enough resources for everyone.  
 
The forces that work against population growth, he suggested, 
included war, famine, disease and drought. Darwin realized that if 
Malthus’s reasoning applied to people, it applied even more to other 
organisms. Many organisms can produce many offspring than 
humans. 
 

Darwin realized that if all descendants of just one pair of oysters, which 
produced millions of eggs, were to survive, oysters would overrun the Earth. 
However, many die and only a few survive and reproduce. This is known as 
differential reproductive success.  
 
This idea was important to Darwin in determining the mechanism, or natural 
process, that could produce evolutionary change. Darwin wanted to know 
which individuals would survive, and why. 
 
 A fundamental criticism of Malthus was his failure to anticipate the agricultural 
revolution, which caused food production to meet or exceed population growth 
and made prosperity possible for a larger number of people. For example, the 
price of wheat in the United States, adjusted for inflation, has fallen by about 

two-thirds in the 
last 200 years. 
Since 1950, the world’s per capita food production has 
increased by about 1 percent per year. The incidence 
of famine has diminished, with famines in the modern era 
typically caused by war or by destructive government 
policies, such as price controls on food. Malthus also 
failed to anticipate the widespread use of contraceptives 
that brought about a decline in the fertility rate. 
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Artificial Selection 
& Inheritable Variation 

Some plants have larger or smaller fruit than 
average for their species. Some cows produce 
more or less milk than others in their herd.  
 
Farmers told Darwin that some of these 
differences were inherited variations-
meaning they were traits that were passed from 
parents to offspring.  
 

Farmers would select for breeding only the plants that produced the 
largest fruit or cows that produced the most milk. Darwin called this 
selective breeding artificial selection. In artificial selection, nature 
provides the inherited variations, and humans select those variants they 
find most useful.  
 
Darwin did not know how heredity worked, but he knew that inherited 
variation occurred in wild species as well as in domesticated plants and 
animals. Unlike earlier scientist, Darwin recognized that inherited variation 
was important, because it could provide the material for a natural process 
that could drive evolution. 
 
Example of Artificial Selection in Dogs: The gray wolf is distributed throughout Europe, North America and Asia. 
Amongst this species, there is a lot of phenotypic variation. Selection is based on the both physical and behavioral 

characteristics. In this way, different breeds have been suited to different tasks. Five anceint dog breeds are 

recognized, from which all other breeds are thought to have descended by artifical selection. 

The Gray Wolf 

Mastiff-Type- 
Breed Dates back to 

the Stone ages. 

Pointer-Type- 
Bred for the purpose of 

hunting small game. 

Greyhound- 
One of the eldest 

breeds, originating 
from the Middle East. 

Sheepdog- 
Originated in Europe 

and bred for stock 
protection. 

Wolf-Type- 
Developed in snow-
covered habitats in 
Alaska, Northern 

Europe, and Siberia. 


