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“There’s a tendency to think that the establishment

of Earth Day in 1971 was the establishment of all our

environmental problems,”says Chuck Redman, an 

archaeologist and ecologist at Arizona State University. 

“But ancient people had their own problems. They also 

dealt with monumental environmental change.”

Redman has written a book about ancient people’s effects 

on the environment. He says even prehistoric cultures caused

environmental problems such as reduced soil fertility, erosion, and

deforestation. “Those problems are not the same as air pollution and

global warming, but they are things we still are dealing with.

Ancient cultures dealt with them, too. These problems affected 

people’s productivity and their quality of life.”

When problems got too bad, people would have to leave the 

area they had changed. “To us, it seems small—one valley they have 

to move from. But after generations of living in the same community,

people had to leave and find a new home. This doesn’t generally 

happen today,” says Redman.

The city of Phoenix was built on top of one of these ancient 

civilizations. More than 1,500 years ago, the Hohokam people settled

this valley. They lived here for as long as 1,000 years—much longer

than modern Americans have lived here. 

The Hohokam were irrigation farmers. They brought water 

to their farms using canals, just like Arizona farmers do today. 

Redman says the Hohokam may have been the most successful irrigation

farmers in all of prehistoric North America.

They were not successful enough to stop their own downfall, however.

In about 1350, the valley suffered a couple of really big f loods followed 

by drought. The Hohokam were using all of their available resources. 

They were very productive. However, that massive production depended 

on the climate staying fairly stable.

“But against that background exists a climate that’s naturally variable.

There are wet years and dry years,” explains Redman. The Hohokam 

had developed a very efficient farming system that gave them the most 

productivity possible. However, their system was geared toward 

the average rainfall, not to extremes.
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Cars, power plants, pesticides—

these are a few of the things responsible for today’s environmental problems. 

But long before any of these technologies were invented, people were affecting

their environments. In some cases, scientists say they caused the 

downfall of their own civilizations.  

People native to the Southwest often used a metate–   

a smoothed flat stone– to grind corn and beans.

Above: Casa Grande Ruins National

Monument at Coolidge, Arizona. 

Casa Grande means "Great House." 

This structure was built by the Hohokam

people. It is considered to be the peak

architectural expression of their desert

culture. The ruins are located less than

two miles from the Gila River. This low

aerial view is to the south-southeast,

with the Picacho Mountains on the 

horizon. © ADRIEL HEISEY. ALL RIGHTS RESERVED.



For more information on the Hohokam canal system, visit 

http://www.srpnet.com/community/heritage/srphistory.asp
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“If you really tune yourself to average rainfall, then much more 

or less than average is bad. Too much or too little water is bad,” says Redman.

The Hohokam society could not withstand the extreme f loods and drought,

so they had to leave the valley. Nobody knows where they went.

Redman sees parallels between the Hohokam and today’s Phoenicians.

In fact, the name Phoenix refers to a mythical bird that lived for 500 years,

burned itself to ashes, and was reborn from those ashes to live another 

500 years. Like the bird, the modern city of Phoenix rose from the ruins 

of a former civilization. Early American settlers found the remains of the

Hohokam canal system and used them to build a new irrigation system. 

The canals made it possible to produce large amounts of food here, 

which attracted more settlers. Eventually, Phoenicians expanded the canals

beyond the old Hohokam system. Farming production increased.

“Our system here parallels the one built by the Hohokam. But they relied

solely on the Salt River for water,” Redman explains. “The early Americans

dammed rivers for reservoirs, and pumped groundwater. In 1985, Phoenix 

also got access to water from the Colorado River.”

Like the ancient Hohokam, modern Phoenicians are using their resources

to the maximum. They don’t think much about whether they can sustain

those resources in the future.

“We are using all available water right now. There’s not a drop more.

That puts modern Phoenix in a position it’s never been in,” Redman says.

“We have a population of 3.2 million, and we have plenty of water. 

But if the population doubles to 6.4 million, which it could, we would not

have enough water for everyone. We can survive a drought now, but what

about in 20 years? What if there’s a longer drought than we’ve ever seen?”

Unlike ancient people, modern humans have the technology to predict

their effects on the environment. This allows us to change our behavior so that

we don’t destroy our own homes. Redman wonders if human nature allows us

to do that. Can people stop their drive to constantly grow, grow, grow?

“Can Phoenix go low-growth? Will rapid growth destroy Phoenix?” 

asks Redman.“The alternative is longer commutes from home to work,

bad air, and bad water. Then again, maybe it’s self-regulating. 

As the conditions in Phoenix worsen, people will stop moving here. 

Some might even move away,” he adds. “But that wouldn’t be good 

for those of us who live here.” Diane Boudreau

The Hohokam canals were rediscovered

by early settlers in Phoenix.  Some of

the canals were put to use again during

the 1870s.

The map shows how some of the canals

carried water from the Salt River.

ASU archaeologists dug this trench

across one of the old Hohokam canals. 

The curved layers reveal the bottom 

of the canal. 



? Ask a question.
The goal of the research is to answer this question:  

Does mercury pollute the environment?

two:  
Explain why this question is important.
If mercury harms the living or nonliving things in the environment, 

we need to be careful with how we use and discard mercury.

three:  
Describe the system to be studied.
In general terms for this case, the environment and pollution are the system.

The environment provides all that we consume. It receives all that we 

discard. The environment is made of energy, air, water, land, and living things.

Pollution is anything that harms the environment. Pollutants come from

natural and human sources. Most pollutants circulate widely. They can become

diluted in the air, water, and soil. Most pollutants are present in trace amounts.

But even small amounts of very toxic substances can be harmful. And some

pollutants can build up in the food chain. This is called bioaccumulation.

four:  
Describe the topic.
Mercury is a toxic metal. It is a liquid at room temperature and evaporates

quickly when heated. Mercury is extracted from the mineral cinnabar. 

It reacts with other metals to form amalgams. It also reacts with other 

substances to form compounds that can be very toxic. When handled 

properly, mercury and its compounds are safe. However, accidental spills 

or improper disposal can release mercury into the environment.

five:  
Select a site to study and collect samples.
A good study site might be a lake near a factory where large amounts 

of mercury are used.

Scientists collect samples of the air, water, soil, and plants. They also 

collect tissue, f luids, or hair from animals and people. Each sample is stored

in a clean container and labeled with the date, time, and location. 

The condition of plants and animals are recorded. If people are tested, the 

scientists describe where these people live, what they do, and how they feel.

BY DAV I D W R I G H T

David Wright is an associate research 
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Scientists often collect many samples
over time so they may observe changes

in the environment. Sometimes nature

does the sampling for us. In animals and

people, hair absorbs substances from

the body as it grows. These substances

provide a record of any contamination 

in the recent past.

Trees have growth rings that contain

substances absorbed by the tree each

year. A core sample from a tree reveals

the rings. The rings provide a history 

of growth conditions over many years. 

Core samples from glaciers, ice sheets,

and permafrost provide information

about environmental conditions 

long ago.
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How do scientists study the environment?
The world around us is called the environment. Our environment is filled with things 

to study. Physical scientists study the nonliving parts of the environment. Life scientists study 

the living things. Ecologists study the relationships between the living and nonliving things. 

All scientists use a special tool when they study. That tool is called the scientific method. 

It kind of works like this:
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One part per billion:
a drop of mercury this big dissolved
in an Olympic-size swimming pool.

six: 
Examine the samples. 
In this case, analyze them for mercury.

Samples are tested in a laboratory. Experts decide which testing methods

to use for each kind of sample. In some cases, samples can be tested at the

collection site with portable scientific instruments. A mercury detector blows

some air over a thin film of gold. If the air contains mercury vapor or dust, 

it reacts with the gold film to form an amalgam. The electrical resistance 

of the gold film changes. More mercury causes a bigger change.

This change is measured electronically. A computer in the detector calcu-

lates the amount of mercury in the amalgam. The amount of mercury in the

amalgam ref lects how much mercury was in the air sample. For convenience,

the computer reports only the final result of how much mercury was in the air.

seven:
Understand the results.
Scientists use quantitative analysis to measure 

how much mercury is present in a sample.

When testing air, the concentration 

is reported in micrograms of mercury

per cubic meter of air (µg/m3). 

A microgram is one one-millionth

of a gram. A paper clip weighs

about one gram.

Mercury levels in air are

usually less than 0.02 µg/m3.

Near active volcanoes, 

mercury levels in the air

might be as high as 18 

micrograms per cubic meter. 

In cinnabar mines with poor

ventilation, mercury levels 

can climb to 5,000 micrograms

per cubic meter!

When testing water, soil,

plants, and animals, mercury levels

are reported in micrograms of mercury

per kilogram of sample (µg/kg). 

One µg/kg is one part-per-billion (ppb). 

Natural waters usually contain less than 0.01 ppb

of mercury. However, the sediment in the bottom 

of a contaminated lake may have levels as high as 250 ppb. 

Contaminated fish have levels as high as 10,000 ppb. Hair samples from 

people who ate these fish and became sick had levels as high as 500,000 ppb!

Scientists use qualitative analysis
to identify what forms of mercury 

are present:

Air samples may contain mercury 

vapor or microscopic droplets of liquid

(mercury dust) floating in the air. 

Air may also contain compounds that

evaporate easily. Water may contain very

small amounts of mercury compounds

that dissolve slightly in water. Soil may

contain mercury metal and compounds

of mercury. Mercury can accumulate 

in plants, animals, and people.

Air is sucked in through 

the nozzle at the front of this 

hand-held mercury vapor detector. 

Molecules of mercury stick to 

a small piece of gold film inside.



eight:
Summarize the results.
Mercury is not normally present in the environment. But in contaminated

areas, mercury may be present in air, water, soil, plants, animals, and people.

Mercury changes from one chemical form to another 

as it moves through the environment.

Certain bacteria convert mercury to 

deadly organo-mercury compounds. 

These compounds can accumulate 

in the food chain. Plants and 

animals can sicken and die. 

If people eat food that 

is tainted with mercury, 

they can become very 

sick for a long time.

nine:
Answer the question.
If present, mercury and its com-

pounds pollute the environment.

This pollution harms living things.

Make a recommendation: Based on this answer,

we should avoid releasing mercury to the environment.

Share all the information. Scientists describe their research at 

meetings and in written reports. Other scientists review the work to be sure 

it was done properly. Scientists all over the world read the published reports.

They might try the same study in other locations. Or, they might try a brand

new study of the environment.

ten:

Ask another question! 
Good science always raises new questions to explore. 

What would you ask next?

Scientists have found mercury in many

different chemical forms that appear 

in different places. Each year, about

6,000 tons of mercury is released 

naturally into the environment. 

During eruptions, volcanoes spew gases

that contain mercury. Some mercury

evaporates directly from seawater. 

Human activities release about 3,000

tons of mercury every year. Some types

of bacteria can convert mercury into

forms that are very toxic to living things. 

Toxic forms of mercury can build up in

the food chain, especially in seafood.

The process is called biomagnification. 
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Mercury is a metal.  It melts 

to a liquid at room temperature.  

Mercury is heavy–the amount in this

flask weighs about 7.5 pounds!

CH4
methane

C2H6
ethane

Hg0
mercury metal

Hg0
mercury metal

CH3S-HgCH3
methyl methyl-

mercuric sulfide

HgS
mercury sulfide

CH3S-HgCH3
methyl methyl-mercuric sulfide

CH3Hg+
methyl mercuric 

ion

CH3Hg+
methyl mercuric 

ion

CH3Hg+
methyl mercuric ion

Hg2(2+)
mercurous ion

Hg2+
mercuric ion

Hg2+
mercuric ion

(CH3)2Hg
dimethyl mercury

(CH3)2Hg
dimethyl mercury

Hg
The chemical symbol for mercury 

forms of 
mercury in the 
environment




