
 We live on an amazing planet. It is 
sometimes called the “third rock from the sun.” 
The food we eat, the water we drink, our homes 
and schools, the clothes we  wear, the energy 
we use and the air we breathe all come from 
the land, water, atmosphere, plants and animals 
the earth provides.

 Let’s learn about some of the people who 
explore and study the earth. Geologists are 
scientists who study rocks and minerals to learn 
more about the earth. They analyze the rocks 
looking for deposits of certain minerals. Their 
analyses is used to decide whether to mine the 
minerals.

 Geologists can specialize in many areas. 
There are exploration geologists (looking 
for mineral deposits), petroleum geologists 
(studying petroleum deposits), hydrologists 
(studying surface and underground water) and 
research geologists (researching and studying 
the earth).

 Did you know you can discover the mean-
ing of many words by knowing the meaning of 
their parts. Some words have prefixes, roots 
and suffixes. The root of a word is the main 
part, a prefix comes before the  root and a suffix 
is added to the end, after the root. 

Exploring our 
planet . . . Earth
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An example is “geologist.” The root “geo” means 
earth and the suffix “logist” means someone who 
studies. So, geo + logist = someone who studies 
the earth.

Now try your hand at discovering the meanings of the 
following words:

the root archeo means ancient or primitive

archeo + logist = _______________________________

the root bio means life

bio + logist = __________________________________

the root hydro means water

hydro + logist = ________________________________

the root paleo means being ancient or old things

paleonto + logist means __________________________

What is a gemologist? ___________________________

What is a mineralogist?___________________________



T              ake a wild guess... 
what do you think 
volcanologists 
study? Volcanos, 

of course! Seismologists study 
earthquakes. Earthquakes occur 
along faults. Seismologists can 
tell where faults are located 
and can predict the intensity of 
earthquakes that might occur 
on those fault lines. Geologists 
study the things that make up 
the earth. They learn about 
rocks and fossils. They can 
shed light on the history of the 
earth.             

Cool Earthy Careers

A soil scientist 
studies, you 
guessed it, soil! 
How soil is formed 

and what it is made of changes 
from place to place on earth. 
Soil scientists analyze soil to 
find out how much clay, silt or 
sand is in it. This information 
is very useful when reclaiming 
a mine or if land is going to be 
farmed because it affects how 
plants will grow.

T      here are many important jobs to choose from when you grow up. 
Farmers and ranchers grow and raise food for us to eat. Builders 
and carpenters build homes and schools. Doctors and nurses help 
keep us healthy. Police officers and firefighters save lives and help 

keep us from harm. The military protects our country. Teachers help us learn. 
Professional athletes, musicians and performers entertain us. People who work 
at stores, and drive trucks, provide the food and products we need. There are 
many more jobs that hard working people do every day to improve our lives. It 
takes every one of us working together to keep our state and country running 
smoothly. 

Mining industry offers a variety of jobs. For example:
• Accountants keep track of income and expenses. 
• Lawyers make sure that all the mining laws are followed. 
• Chemists do research to help improve mining processes. 
• Computer programmers  build and create software to keep records, 

analyze information and control much of the equipment in a mine. 
Programmers also solve problems and help make the mine safe and 
efficient. Efficient means working with as little waste, expense and effort 
as possible. 

• Drill operators use powerful equipment to drill holes in rock. These holes 
are loaded with explosives that break apart the rock. 

• The blasters are specialists working with the dangerous explosives. 
• Shovel operators run large shovels and load rock into the haulage trucks. 
• Haulage truck drivers operate the huge trucks that carry mined rock.
• Mechanics repair and take care of all the mining equipment.
• Some mining companies hire pilots to fly airplanes and helicopters to 

look for mineral deposits from the air. Large areas can be photographed, 
mapped and measured. 

Presidents of mining companies are responsible for running the company. 
They hire people and are in charge of the safety and operation of the mine. 
Owners and directors of mining companies provide the money to run a 
company and make sure that the company’s goals are met. Just as the rest of 
society, it takes a large number of people to run a mining company.



Paleontologists study ancient things. They 
study fossils to understand past forms of 
life. Fossils are the hardened remains of an 
animal or plant found in rock. Paleontology 

overlaps with geology (the study of the earth) and 
biology (the study of life). Fossilized bones of dinosaurs 
and other creatures are fascinating to study. Scientists 
can try to figure out what the animal looked like, what 
types of food it ate, how it died and why it became 
extinct. Fossils are also used by mining companies 
to find out the age of the rocks that contain them. 
Looking at the fossils in rocks is a fast and accurate way 

of telling how old that rock is.

Rocks and minerals can be used as jewelry. 
Have you ever wondered how many 
different minerals and gems are found on 
the earth? A mineralogist or gemologist 

could tell you. Mineralogy is the study of minerals. 
Mineralogists study how minerals are formed, what 
they are made of and what they are like. Gemology 
is the study of gemstones. Why are some minerals  
considered gems? Minerals are formed by natural 
processes. When we mine, cut, and polish minerals 
into specific shapes, they become gems. When a gem 
is set into metal to be worn on the body it becomes 
a jewel. The price you pay for a gem is based on how 
rare it is (how many are available). So the fewer there 
are of a particular gem (such as diamonds) the more 
you pay. The other things that affect price are the 
strength, size and color of the gemstone. 

Birthstones are gems that symbolize 
the month of birth. 

Month   Gemstone   Color 
January   Garnet   dark red 
February  Amethyst  purple 
March   Aquamarine  pale blue 
April   Diamond   colorless 
May   Emerald   bright green 
June   Pearl    cream 
July   Ruby   red 
August   Peridot   pale green 
September  Sapphire   blue 
October  Opal    varies 
November  Yellow Topaz  yellow 
December  Turquoise   sky blue

A biologist studies living things such as 
plants, animals and microorganisms. 
Microorganisms are living things that are 
so small they can only be seen through 

a microscope. Botanists specialize in plants, and 
zoologists specialize in animals. Some biologists 
specialize in the places where things live, such as the 

soil, water or even inside of another creature.

Ecologists are scientists who study ecology 
or the interaction between an organism 
and its environment. Some ecologists study 
a specific creature, its habitat or home. 

Or an ecologist might study many different species 
that either depend on each other (a food chain, for 
example) or compete with each other for food and 
space. There are many fields in ecology with lots of 
things still to be discovered.

Try and identify the gems below. You may want to look at more examples on the Internet to make your decision. On the line 
below the gem, write its name. 



EXPLORING CAREERS
There are many ways to learn about a 

business, industry or a specific career. 
Some companies offer internships. These 
are positions designed to let the intern 
experience the job while the company 
gets an opportunity to meet potential 
hires. Internships are a way to get work 
experience and can often lead to a full 
time job.

There are many youth organizations 
that work with business, industry and 
government. The youth participants 
get real-life experiences. For example, 
Environmental Learning for Kids (ELK) has 
teamed up with the Colorado Division of 
Reclamation, Mining and Safety to give 
high school students the opportunity to 
work on mining reclamation projects. 
These projects include learning about 
revegetation design, wetland restoration, 
water sampling and project development. 

There are departments in state 
government and departments in 
colleges and universities that provide 
opportunities to explore, learn about and 
accomplish specific jobs. For instance, 
the Colorado Department of Natural 
Resources and its divisions engage, 
educate and employ young people and 
volunteers. Youth get work experience 
and exposure to various careers. The 
governmental department is able to 
accomplish its goals of developing, 
preserving and enhancing Colorado’s 
natural resources. To learn more go to:

      www.dnr.sate.co.us. 

Mile High Youth Corps working on Spring 
Creek Park Trail Construction. Above, standing 
on a steep part of the trail. Below, working as 

a team to lift a rock from the trail. 

 ELK participants are recording mine 
data from the GPS unit. Below, they are 
collecting water samples to be taken to 

lab for analysis.

ELK participants are recording stream 
flows on South Mosquito Creek above. 



An engineer is a 
person  trained 
in the design, 
construction and 

use of engines or machines. 
Engineers use their knowledge 
of science to build useful 
objects. Anything that is built 
must first be planned out or 
“engineered.” There are many 
different types of engineers. 
In mining, an environmental 
engineer develops plans for 
a mine so the air, water and 

environment are protected. An agricultural engineer designs machinery 
such as tractors to help produce more and better food for us. A civil 

engineer designs roads and bridges.

Agronomists deal with interactions among plants, soils, and the 
environment. They use sophisticated research tools and techniques 
to develop new crop hybrids and varieties that grow more efficiently 
and are more beneficial to society. Soils specialists conduct research 

in everything from the very basic to applied issues of soil and water management 
and land use. Agronomists research ways to produce crops and turf, and ways 
to manage soils in the most environmentally friendly way. Agronomists can be 
found teaching, conducting business, and doing research in food production and 
environmentally oriented industries around the world.

Our forests are owned and managed by a wide range of individuals, 
private organizations, and public agencies. Foresters may manage 
timberlands for private industry or may scout out and buy wood 
from other landowners for their companies. Some foresters are 

private consultants who advise landowners on the multiple-use management 
of their timberlands. Many work in management, administration, or research 
for public agencies such as the U.S. Forest Service. They must see themselves 
as stewards of forest resources and must be able to convince others that 
forests are vital to the welfare of humanity. Foresters need long-range view on 
environmental issues. They should be able to visualize a forest’s development 

over many years. They must understand natural history and forest ecology. 

Engineers review installation of turf 
reinforced mats for new channel designs at the 
Yoast coal mine.

ACTIVITY:
Pick one of the careers you are reading about 

in this reader. Make up a list of 5 questions you 
would like to ask someone working in that career. 
Compare your list with other students’ questions. 

1. ____________________________________

2. ____________________________________

3. ____________________________________

4. ____________________________________

5. ____________________________________



Water is an important 
part of mining 
and reclamation 
in Colorado. As 

water moves through mine workings 
and waste piles it can become 
contaminated with metals and other 
elements. Exposure to storm water 
and erosion can cause mine waste 
piles to contaminate adjacent streams 
and rivers. Hydrologists help 
determine how water moves 
through abandoned mine 
areas, and how that water 
interacts with the area’s 
watersheds. By measuring the 
flows, pH (water acidity), and 
mineral and chemical content 
of water near mines, they can 
help us understand where to 
take action, and what to do.

Naturalists are scientists and skilled 
communicators. They study the natural 
environment and enjoy sharing what 
they learn with other people. Naturalists 

are equally at ease narrating multi-projector slide 
programs for audiences of 500 and working one-
on-one with school children to identify flowers. 
Naturalists help people learn to live more productively 
on earth without destroying the environment.

Naturalists teach, but rarely in formal classrooms. 
They work as interpretive naturalists for the National 
Park Service and as tour guides at zoos. Some 
teach school groups in outdoor classrooms, while 
others develop television and video programs, 
write magazine and news articles, and produce 
mass media programs on topics such as biological 
diversity and endangered species.

Wildlife biologists do research that 
helps us better manage our natural 
resources. They may specialize in 
fields such as physiology, genetics, 

ecology, behavior, disease, nutrition, population 
dynamics, land use, and pollution. They are curious, 
patient, and persistent. While they enjoy working 
out-of doors with wildlife, much of their job involves 
interactions with people. They collect, analyze, and 
interpret facts objectively and skillfully, and they can 
report them clearly to other people.

A range scientist works 
with plants, soil and 
water on rangeland. 
Rangeland is land 

where livestock (such as horses, 
cattle, sheep or goats) and wildlife 
live and graze. They study habitat 
for wildlife and livestock, chemicals 
for fuel, and clean water for drinking 
and recreation. They are interested 
in ecology, or how living creatures 
interact with their environment. The 
environment includes the air, water, 
plants, animals and minerals found 
in a particular place.

Sandy Brown of the 
Coal Program assesses 
sage grassland  
revegetation at the 
Colowyo Coal mine.

Jim Herron, collects, filters, 
and prepares a water sample for 
dissolved metals.

Mine safety 
is another 
important 
career in 

the mining 
industry. 



Colorado’s mining industry generates more 
than $3 billion in annual sales and more 
than $8 billion in total economic value per 
year. Coal, gold, gypsum, limestone, silver, 

molybdenum, soda ash and sodium bicarbonate are 
Colorado’s most significant mining products, but there 
is also a thriving aggregates industry (sand, gravel, 
crushed stone). 

According to the Colorado Mining Association, 
mining in Colorado and its related industries—
including engineering, consulting, finance, 
transportation, geotechnical and utility services— 
accounts for more than 10,000 jobs. 

What’s this mean to you? On average, each of us 
consumes about 40,000 pounds of new minerals 
a year, including more than 3.7 tons of coal. How? 
Across the nation, coal creates about 32 percent of all 
the electricity we use. 

If you’ve ever played the guessing game Twenty Questions, 
you know one of the first questions asked is, “Is it animal, 
plant or mineral?” That’s because almost everything that is 
not derived from a plant or animal is made from minerals and 
petroleum products. 

From the time you get out of bed in the morning, brush your 
teeth and wash your face, to the time you go to bed, you are 
continually using products that are made from minerals. Your 
toothbrush and toothpaste, soap, comb, toilet, sink and shower 
are all made from materials that were mined or pumped from 
the ground. 

Your breakfast cereal is fortified with zinc and other minerals. 
Your ceramic bowl, juice glass and metal spoon are made from 
minerals, even the muffin you ate was made using baking 

soda. Many fabrics such as polyester and nylon are made using 
petroleum products. Even the zippers and buttons on your 
clothes and backpack are using metal or plastic. 

Do you ride a bus or bicycle to school? They are both made 
of many types of metal that are mined. There is also asphalt in 
the road and limestone in sidewalks you use. Bricks, shingles 
and windows in the school building are also made from mined 
materials. 

Most walls are made from gypsum. The floors may be made 
with ceramic tiles. Copper is used for electrical wiring. The list 
goes on: light fixtures, bulbs, computers, calculators, crayons, 
pencils, blackboards, chalk, chairs and desks. Even the paper 
found in books and magazines has a clay coating on it. 

You can’t go a day without using products that were mined. 
Minerals are some of our most valuable and widely used 
natural resources.

WHY IS 
MINING 
IMPORTANT?
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There are three main types of rocks: sedimentary, 
metamorphic and igneous. 

Sedimentary rocks are made up of layers of silt, sand, small 
pieces of rock and, sometimes, fossils of plants and animals. 
These pieces are carried by water, wind or ice and settle in 
layers. Over many years, these layers harden and become 
similar to cement. Sandstone is formed from tiny sand pieces 
and shale rock is formed by tiny pieces of clay. Limestone is 
made of pieces of shell and pebbles make up conglomerate. 
Sometimes, when hillsides are cut away to build roads, you can 
see stripes in the rocks on the side. These stripes are actually 
layers of rock deposited in prehistoric times. The Hogback 
Geological Exhibit near Golden, Colorado is an example of this. 
If you go west of Denver on I-70, you can walk along a trail 
and see all the sedimentary layers. The striped looking rock 
formations in the Grand Canyon are a spectacular example 
of sedimentary rock that was eroded (washed away) by the 

Colorado River. 
Igneous rocks are made from cooled and hardened magma. 

Magma, or lava, is very hot liquid rock from deep inside the 
earth. Basalt is created when lava comes to the surface of the 
earth and cools quickly. The Hawaiian Islands were created 
from volcanic eruptions and the lava that poured down the 
mountainsides. Granite is another type of igneous rock formed 
inside the earth that doesn’t come to the surface as a liquid. 
The magma is pushed into other rocks and then cools slowly. 
This type of rock contains crystals. Some mountains such as the 
Rocky Mountains, are made of igneous rocks. 

Metamorphic, or changed rocks, start as sedimentary or 
igneous rocks, then are made into new forms by heat and 
pressure. An example of metamorphic rock is slate, formed 
when shale is exposed to great heat and pressure. Slate is used 
for blackboards and for roof tiles. Talc is a metamorphic rock 
used for baby powder.

R O C K  &  R O L L

Read the information above 
and fill in each of the three 
boxes with the main ideas from 
each paragraph. Then using a 
separate piece of paper, write a 
summary using the details you 
included in this chart.

Sedimentary

IgneousMetamorphic

Types of Rocks


