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BENEATH THE SURFACE 

On Killington Mountain, and at Pico ar:d_ Mt. Holly, you 
can see rocks that are more than 550 million years old. 

BENEATH THE 
SURFACE 
By BARRY DOOLAN 

PROFESSOR OF GEOLOGY, UNIVERSITY OF VERMONT 

The study of the earth is called geology. 
Geologists study rocks and fossils, mountains 
and canyons, continents and oceans to try to 
learn how the earth was formed and how it has 
changed. 

The geological past is much longer than 
human history. While no one knows its exact 
age, we do know that the earth is more than 4.5 
billion years old. Periods of time as long as 
100,000 years ago are called "recent" in 
geological terms. With the exception of 
earthquakes, floods, landslides, and erupting 
volcanoes, changes to the earth come about 
very slowly over very long periods of time. 

We know; for instance, that most mountain 
ranges in the world contain rocks that were 
formed beneath the ocean. None of these 
ancient oceans exists today. They disappeared 
as continents moved together and finally col 
lided. This did not happen quickly. At the rate 
of just inches a year, it may have taken 100 
million. 
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BENEATH THE SURFACE 
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Rodinia at the beginning of its breakup, 5 5 0 million years 
ago. Vermont is the black dot on the eastern shore of North 
America. 

The face of the earth itself has changed 
several times. The world we know now has six 
continents, surrounded and separated by large 
bodies of water. But at least twice in geological 
history, all the continents were together in one 
huge land mass. The first time we know this 
happened was about a billion years ago. We call 
that supercontinent Rodinia. 

When the thick, slow-moving plates that 
form the earth's surface collided to form 
Rodinia, the surface of the earth was raised and 
mountains were formed. The pressure of the 
overlapping plates created so much heat that 
some rocks melted into a liquid called magma. 

There is clear evidence of this magma in the 
Adirondack Mountains, in Canada, and on every 
continent on earth. 

Vermont is a land of mountains and valleys. 
Its winters are cold and long. But when Rodinia 
broke up, about 550 million years ago, Vermont 
was on the shore of a tropical sea. Corals, snails, 
and worms that are found only in warm oceans 
show up as fossils in rocks in the Champlain 
Valley of Vermont and New York. 

After about 250 million years, the large 
plates of the earth collided again and again 
formed a supercontinent. This one we call 
Pangea. (Pangea is a Greek word meaning "the 
whole earth.") Vermont was near the center of 
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The supercontinent of Pangea, about 250 million years ago. 
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this collision zone and was pushed inland. The 
Appalachian mountains were lifted up. Rocks 
from ancient Rodinia were brought to the 
surface and formed the core of the Green 
Mountains. You can see this kind of rock today 
at Mt. Holly, Pico, and Killington. 

Large areas of land moved when the plates 
came together. The Taconic Mountains, for 
example, were set in motion. They moved a few 
inches a year. After millions of years, the entire 
mountain range had traveled dozens of miles, 
from east of the Green Mountains to the south 
ern Champlain Valley, where they are now. 

Geologists can see in rocks of the Cham 
plain Valley evidence of the breakup of Pangea, 
about 200 million years ago. Large cracks in 
the earth filled with magma throughout the 
Champlain Valley and most of New England. 
Over a period of several hundred million years, 
the continents drifted apart to where they are 
today. The Atlantic Ocean was formed. Ver 
mont was moved into a colder climate zone. 
The Green Mountains and other mountain 
ranges that were lifted up during the collision 
that formed Pangea still exist. But after two 
hundred million years of wearing down by 
wind and weather, they are much lower than 
they were then. 

The last great changes to Vermont hap 
pened very recently in terms of geological time. 
About 1.5 million years ago Vermont, along 

B E N E A T H T H E S U R F A C E 

with much of the Northern Hemisphere,' was 
covered by flowing sheets of ice called glaciers. 
The glaciers advanced and retreated at least 
four times. During the last advance, about 
13,000 years ago, all of Vermont was covered 
by ice almost a mile thick. The glaciers carried 
boulders and dirt and trees along with them. 
They dug out valleys and created hills. Each 
time they moved they changed the landscape 
of Vermont. 

Camel's Hump was shaped by glaciers. The ice, flowing 
from north to south, scooped rocks off the south face of the 
mountain. 

The landscape of today seems unchanging. 
Vermont's mountains, rivers, and valleys ap 
pear to be the same as they were when our 
grandfathers and great-grandfathers lived. But 
change is still happening. The continents still 
move about two inches a year. Wind, water, 
and ice erode the tops of mountains. Some 
mountain ranges are rising. The Adirondacks, 
for instance, are being pushed up from below 
faster than they are eroding at the top. 

The Northern Hemisphere is the part of the world that is 
north of the equator. 
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Great geological changes are in store. At 
some time in the future (less than 5 0 million 
years from now), the Atlantic Ocean will again 
close and Europe and Africa will again be 
joined to North America. The processes of 
change are already in motion, even though we 
hardly notice them. 

Rooting Around 

Geology books contain maps showing the way 
the world looked at different periods of geo 
logical time. Natural history magazines and 
encyclopedias often have articles about super 
continents and continental drift. Earthquakes 
and volcanoes can change the face of the earth 
in minutes. If you are interested in any or all of 
these subjects, ask your librarian to help you 
find more information about them. 

Fossils like these have been found in the Lake Champlain 
Valley. They are proof that more than 400 million years ago 
Vermont was on the shore of a tropical sea. 

THE ROAD TO 
FREEDOM: THE 
UNDERGROUND 
RAILROAD IN 
VERMONT 

By RAY ZIRBLIS 

OnJune 10, 1843 Jane Hicks, a Bennington 
farm girl, wrote to her sister Eliza in Manchester: 

My dear Sister, 
It rains very hard here .... I was 
interrupted last evening by a loud rap 
at the door .... A gentleman came 
in and said you would not turn a 
man out of doors such a night as this. 
Father told him no .... It was Mr. 
Van Housen with a black man, his 
wife, and three children, escaping 
from slavery .... They stayed until 
morning when Henry went and 
carried [took} them to Mr. Bottum '.I' 
.... Please burn this as soon as you 
read it yourself Let no one see it. 

Because Eliza did not destroy the letter we 
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