LAB 1 ANSWER KEY


ACTIVITY 1.1: Geologic Inquiry

1.1A.	Observation, analysis, and description of the parts of Figure 1.1
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1.1B.	Every part of Figure 1.1 shows objects that contain copper (Cu).

1.1C.	Analyze Figure 1.1 and answer the following questions.
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1.1D.	1.	The best location for a new mine (pit) is location C, because the rocks there have the same pink-red color in the false-colored satellite image as the rocks of the current and old copper mine pits.

1.1D.	2.	To see if location C is actually a good source for more copper ore, one must go there to collect samples of the rock and determine if it contains copper-bearing minerals in profitable quantities to be mined.

ACTIVITY 1.2: Spheres of Matter, Energy, and Change 

1.2A.
[image: ]


1.2B.	answer sheet
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1.1A: Aster satellite images of Escondida mining region, Chile:

Part A consists of two satellite images of the same 40 by 90 km area of land in Chile. One image is in essentially true color--
Earth tones, but the other image is a false-colored image of the short-wave infrared bands of infrared rediation. The current
open pit mine and the old pits (mines) are visible in both images, along with similar shapes and textures of Earth's surface.
However, the copper-bearing ore body within the mines stands out as pink to red colors in the false colored short-wave
infrared image. One cannot tell where the ores begin or end in the true color image.

1.1B: Ground view of Escondida open pit mine:

Part B is a true color photograph of Escondida open pit mine taken at ground level, from the edge of the mine. There are
steam-shovels and cranes operating on the floor of the mine. The walls of the mine (pit) are terraced, and each terrace is about
the height of a steam-shovel or crane. Most of the rocks have a brown color, but there are two parts of the mine where the
rocks have a green color. A label indicates that the green-colored rocks are the copper ore.

1.1C: Boulders in Escondida open pit mine:

Part Cis a photograph of some of the rocks blasted from the mine walls. The rocks are angular, less than 0.5 meters in
diameter, and are colored shades of blue, green, and brown.

1.1D: Minerals of Escondida open pit mine:

Part D is a photograph of two rocks, 6 to 10 cm in diameter), from Part C. The individual copper-bearing ore minerals are so
visible that they can be identified. Azurite is blue, malachite is green, and chalcopyrite is brassy in color. There is no pure
copper (native copper) visible, just chemical compounds (minerals) containing copper.

1.2E: Coin:

Part E is a photograph of a copper coin (U.S. one cent piece, or penny) shown at its actual size (x1). The outside of the penny
is a freshly minted, shiny, metallic color of pure copper. The pennyis 1.9 cm in diameter.

1.1F: Circuit board:

Part F is a microscopic view (photomicrograph) of part of a computer circuit board. Copper has been used in flate wires less
than 1 mm wide to make the path that the circuits will follow.

1.1G: Copper atoms:

Part G is an image of copper at the atomic scale. The individual copper atoms look spherical and are about 0.25 nanometers
(nm) in diameter. They are closely packed together into a regular (crystalline) pattern (not a random pattern).
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1.1A: Aster satellite images of Escondida mining region, Chile. How could geologists use these
images, at this scale of observation, to find new sources of copper ore?

In the right-hand image of the Escondida mine region, the bands of electromagnetic radiation radiating from the rocks have
been false colored. Rocks of the circular current mine and old pits all have a bright pink to red color, so other rocks in the image
with such color may also contain copper ore.

1.1B: Ground view of Escondida open pit mine. How can geologists and miners locate copper
ore when they view the mine at this scale of observation?

In the walls of the mine (pit), at ground level, the copper ore appears green.

1.1D: Minerals of Escondida open pit mine. What must be done with these ore minerals to
provide you with the copper you need?

The copper ore is actually chemical compounds (minerals) that contain copper as one their elements. These mineral
compounds must be chemically treated and/or melted so the pure copper separates from the other elements in the minerals.
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GAS: What is a gas?

A gas is a fluid material,
like air, that has no
specific shape or volume
of its own and tends to
expand in all directions to
fill any space/container
that it occupies.

What sphere is made
mostly of gases?

Atmosphere

The atmosphere is
MOSTLY powered by the
Sun.

air, clouds, wind, etc.

LIQUID: What is a liquid?

Aliquid is a fluid material,
like flowing water, that
has no speciic shape of its
own even though it has a
definite volume. It does
not expand to fill a
space/container (like
gases do). Itfillsa
space/container from
bottom to top.

What sphere is made
mostly of liquid water?

Hydrosphere

(Some students may also
include the cryosphere.)

The hydrosphere is
MOSTLY powered by the
Sun.

drinking water systems,
streams, lakes, ponds,
puddles, oceans, floods,
etc.

What subsphere of Earth
in Figure 1.8 is a mostly
liquid rock?

Outer core

Geothermal energy

Not encountered by humans

SOLID: What is a solid?

A solid is a material, like
rock, that has a specific
shape and volume of its
own. It does not change
shape when placed into a
container.

What subsphere is made
mostly of water ice?

Cryosphere

The cryosphere is
powered mostly by the
Sun.

ice cubes, snow and ice,
glaciers, etc.

What sphere is made
mostly of solid rock
(besides water ice)?

Geosphere

The geosphere is
powered mostly by
geothermal energy.

clay, silt, sand, gravel,
pebbles, cobbles,
boulders, different kinds
of rocks, rocky
mountains, etc.

SOLIDS, LIQUIDS, AND
GASES

What sphere consists of
living parts containing
solids, liquids, and
gases?

Biosphere

The biosphere is powered
mostly by the Sun.

plants and animals
(including other people)
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Deposition atmosphere | saw frost crystals on cold metal The temperature of the metal was so
geosphere surfaces and windows of my car last cold that water vapor in the air formed
winter. ice crystals on contact with the metal.
hydrosphere At the seashore, sand covered up my Wind caused waves. Waves carried
geosphere feet as waves crashed onto the beach the sand. When waves broke, they
atmosphere where | was standing. lost energy and the sand settled out.

Evaporation geosphere Students should give examples of places As a liquid gains energy, its molecules
hydrosphere where they observed that liquid was, or speed up, move apart, and develop into
atmosphere had already changed, to a gaseous state. a gaseous state.
biosphere They may have observed that water was

evaporating from a pond (as the water
level went down). They may have

observed clay with mudcracks, or dried
fruit, from which moisture evaporated.

Coles atmosphere Students should give examples of places As a gas loses energy, its molecules

where they observed gases changing into slow down and develop into a liquid
Some students aliquid state. They may refer to state.
may argue that | condensation on the outside of a cold
some plants drink container, or something similar.
convert water
vapor into liquid
water.

r[::x‘:;t)irgsosltlon geosphere A decomposition_reaction isan Chemical elements split apart from one
hydrosphere irreversible reaction, so students must another and form now compounds that
atmosphere describe an example where different cannot be converted directly back into
biosphere elements in a chemical compound the original compounds from which they

are/were irreversibly split apart came.
from one another to form new
compounds.

Dissolution geosphere Students must describe an example The dispersed substance is called a
hydrosphere where a substance becomes evenly solute, is acted upon by the liquid (or
atmosphere dipersed into a liquid gas) that causes the dissolution,
biosphere (or gas). and is called a solvent.

Chemical geosphere Students must describe an example Students may describe the formation of

precipitation hydrosphere where a solid formed when a liquid a saturated solution of salt or sugar, or
atmosphere solution evaporated or reacted with the mixing of two liquids having different
biosphere another substance. chemical compositions, from which

crystals precipitate.





