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1. Artesian spring

One type of natural springs geographers are interested in is
artesian springs.

Hiking through the woods, some of you may have been
surprised to see water flowing from an opening in the
ground that was nowhere near a stream or river. That may
have been an artesian spring. To help you understand why
water might flow like this from underground, I'd like to
explain the two basic conditions that are necessary for their
formation. The first condition is that water must be
contained in an aquifer.

An aquifer is an underground layer of rock or sediment that
has pores or holes in it. And this porous through rock
allows water to flow through it freely.

The aquifer must be inclined so that the upper end of it is
exposed to the air at the surface of the ground. Rain water
enters it through the exposed end and travels downward to
the lower portions of the aquifer. The second condition is
that above and below the aquifer there must be layers of
nonporous rock or clay.

These are called aquicludes and they will block or hinder
the flow of water.

Aquicludes prevent water from draining out of aquifers. So
let's go back to our artesian springs. They are usually
located above ground, near the lower end of inclined
aquifers. Artesian springs are those places where some hole
or crack extends from the ground surface down through the
aquiclude and into the aquifer. Now the rain water that had
drained into the aquifer from its exposed upper end created
a buildup of pressure at the lower end. So if there is a crack
in the rock, a crack that runs from the aquifer to the surface,
then the pressure pushes the water up through it. And water
comes trickling out of the artesian spring.
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2. Earth's interior

I'm glad you brought up the question of our investigations | n. &, 5%
into the makeup of the Earth's interior. In fact, since this is | n. 4i#

the topic of your reading assignment for next time, let me
spend these last few minutes of class talking about it. There
were several important discoveries in the early part of this
century that helped geologists develop a more accurate
picture of the Earth's interior. n. PRI
The first key discovery had to do with seismic waves. | n. JHiE )
Remember they are the vibrations caused by earthquakes. | n. =3l. 5
Well, scientists found that they traveled thousands of miles
through the Earth's interior. This finding enabled geologists | v. fififg1%
to study the inner parts of the Earth. You see, these studies
revealed that these Vvibrations were of two types:|v. &/x. #7R
compression or P waves and shear or S waves. And
researchers found that P waves travel through both liquids | n. {4k
and solids, while S waves travel only through solid matter. | n. [#]{&
In 1906, a British geologist discovered that P waves slowed
down at a certain depth but kept traveling deeper. On the
other hand, S waves either disappeared or were reflected
back, so he concluded that the depth marked the boundary | n. I 5. 7B
between a solid mantle and a liquid core. Three years later, | n. Hul&/n %
another boundary was discovered that between the mantle
and the Earth's crust. There's still a lot to be learned about | n. 7%
the Earth. For instance, geologists know that the core is hot.
Evidence of this is the molten lava that flows out of | #5%
volcanoes. But we're still not sure what the source of the | n. ‘Kl
heat is.
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3. Mineral Collection

I'd like to begin by thanking Dr. Kane for inviting me to be
here today. Although I'm not a geologist, | have been
collecting minerals for years.

My collection is really diverse because I've traveled all over
the world to find them. Today I've brought a few specimens
for you to see. After | discuss each one, I'll pass it around so
that you can look at it more closely. As you know, feldspars
are the most abundant minerals and are divided into a
number of types. These first samples are orthoclases.
Notice that they vary in color from white to pink to red. This
glassy one is found in volcanic rock. In fact, | found it in
New Mexico on a collecting trip. This next sample that Il
pass around is a microcline mineral, also called
amazonstone. You can identify it by its bright green color.
It's often used in jewelry and really is quite attractive. These
final samples are all plagioclase feldspars. Many
plagioclases are very rare, so I'm particularly proud of the
variety in my collection. I've also brought a few slides of
some larger mineral samples, and if you'll turn out the light
now, I'd like to show them to you.
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4. Earthquake Prediction

Now, you've been reading articles about the tremendous
damage done to life and property by earthquakes. That's
why seismologists have been working so hard to develop
methods of earthquake prediction. We can now predict
earthquakes fairly well, but the predictions only locate
potential areas of danger. They don't predict the specific
time and location at which an earthquake is likely to occur.
Today | want to introduce to you three prediction models
that have been developed.

The first prediction model looks along earthquake faults,
those cracks in the Earth's crust, to find what are known as
seismic gaps. Seismic gaps are places where the fault has
shown little or no seismic activity for a long time. This theory
postulates that such places are due for a major shock.

The second model relies on phenomena, like ground flit.
Using long ecylindrical tubes containing water, observers
noted that ground tilt tended to occur before major
earthquakes. That led them to correctly predict the big
Haicheng quake of 1975, the first successful earthquake
prediction scientists have ever made. A million people were
evacuated from that Chinese city before the earthquake
struck. Unfortunately, this method hasn't worked
consistently, so we can't say it's been perfected.

The third model is based on the theory that major
earthquakes closely follow a series of minor ones. Starting
with the measurements and timing of the smaller quakes,
a complex formula calculates the "times of increased
probability” of a much larger quake. Right now, this method,
like the first method, cannot predict specific times and
places, but that may change as it is further developed. For
the moment, none of these models can predict with
reasonable levels of confidence.
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5. The depth of the ocean

One reason oceanographers analyze the sediment on the
ocean floor is to see how long-term changes in Earth's
temperature have affected the depth of the ocean.

By analyzing the remains of sea animals in old layers of
ocean sediment, oceanographers can determine the depth
of the ocean in the past. They've analyzed hundreds of such
layers, including some from the coldest periods of Earth's
history—the ice ages. What they've found is that during the
ice ages, the amount of water in the oceans decreased.
Water levels in the ocean dropped by about four hundred
feet. Water from the ocean evaporated and became frozen
in continental glaciers, so it didn't drain back into the ocean.
When temperatures eventually rose again, the glaciers
melted, and the oceans returned to their former depths.
Analysis of sedimentary data indicates that periods of
glacial freezing and melting occurred in regular cycles of
twenty thousand, forty thousand, and one hundred thousand
years. Oceanographers are interested in the history of
seawater levels because they hope to use this historical
data in order to predict the possible effect that global
warming could have on seawater levels. If industrial
pollutants are capable of heating global temperatures to
the point that glaciers begin to melt, it is urgent for us to
know precisely how high sea levels will rise as a result.
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6. The Great Plains

Look at our topographical map and you'll see that the
middle third of the North American continent from the Rocky
Mountains almost to the Mississippi River is pretty flat. This
is the Great Plains. This kind of area is sometimes called a
prairie, sometimes a steppe. That's s-t-e-p-p-e. The
defining features are level terrain, dry climate, and an
absence of trees.

The Great Plains are actually the former bed of a shallow
inland sea. Over millions of years, sediment left by glaciers,
water, and wind smoothed out the dry sea bed. As | said,
the Great Plaints are bordered on the west by the Rocky
Mountains. And it's really the Rockies that are responsible
for the formation of the grasslands. The mountains are so
high that they block the heavy moist air traveling eastward
form the Pacific Ocean. Lighter, drier air passes over the
mountains. Until people intervened with irrigation and
farms, only grass could grow on the dry, windy plain. In fact,
we can divide the Great Plains into three zones. In the west,
where it's driest and windiest, the grass is very short. In the
eastern zone, there's more rain and grass grows as high as
360 centimeters. In the middle third, there's a mix of grass
species that grow to an intermediate height.
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