
The Art of Exploration
EXTRAORDINARY EXPLORERS AND CREATORS INSPIRE US ALL TO REACH OUR OWN POTENTIAL
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Websites
Terrie Williams
http://www.Wingsworldquest.org
http://www.eeb.ucsc.edu/faculty/williams.html
http://www.coastalresearchcenter.ucsb.edu/cmi/Williams.html

Water
http://www.circleofblue.org/ waternews/ global water crisis
http://www.water.org
http://www.allaboutwater.org
http://www.njawwa.org/kidsweb/waterfacts/waterfacts.htm
http://www.worldwatercouncil.org
http://www.siwi.org/ Stockholm Water Institute
http://www.nature.org
http://nyelabs.com/ Bill Nye the Science guy

Elephants
http://www.elephants.com elephant sanctuary in Tennessee
http://www.birds.cornell.edu/brp/elephant/ Elephant listening project
http://elephant.elehost.com/index.html all about elephants
http://www.sheldrickwildlifetrust.org/ adopt a baby elephant
http://www.gviusa.com/projects/africa/namibia/volunteer-desert-elephant-project-namibia/home

volunteer to study elephants in namibia

Republic of Namibia
Namibia is a hot dry desert land bordered by South
Africa, The South Atlantic Ocean, and Angola. The
capitol, Windhoek, is between two deserts: the Namib
Desert along coast and the Kalahari Desert to the east.
Namibia has limited natural fresh water resources that
must be shared between the elephants and other
wildlife and people. About 50% of the native people
belong to the Ovambo tribe and the rest are Kavangos,
Herero, Damara, Nama, Caprivian, Bushmen, Baster
and Tswana peoples. The official language is English
but most people speak Afrikaans, the language of the
German settlers.

Exploring Water
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• Absorption • Acid rain • Aerosol • Algae • Aquifer • Bacteria • Bacterial water contamination •

Milbry Polk, Executive Director
www.wingsworldquest.org • Melting • Microorganisms • Mist • Non-potable • Osmosis • Percolating water • Photosynthesis •
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Terrie M. Williams, Ph.D.
is a Professor of Biology at the
University of California in
Santa Cruz, and has been study-
ing large mammals for over 30
years. Her research expeditions
have taken her around the
world to study the survival
strategies of Weddell seals in
Antarctica, Steller sea lions, sea
otters, and killer whales in
Alaska, as well as cheetahs, lions
and elephants in Africa. Her
primary question is, “How do

large (> 21 kg) animals survive in a rapidly changing world?” Recognizing that the key to survival
for both humans and animals is food and water, she and her colleagues have used miniaturized
instruments carried by wild animals to record the hunting and drinking strategies of both marine
and terrestrial species. With her team, she is working with aquariums, zoological parks, research
scientists and wild animals across the globe to ensure healthy environments for both people and
wildlife. Her latest project, the Center for Animal Fitness and Adaptation, is in development at
UCSC. Williams is also creating a national center to explore nature’s solutions for surviving in a
changing world.

On her recent expedition to Africa, Dr. Williams witnessed the challenge that the largest land
mammal, the African elephant, has to find water. Depending on the season, the water needs of
individual adult elephants can exceed several hundred liters (53 gallons) per day for drinking; even
larger water resources are needed for bathing to keep cool. Travelling in herds these animals can
have an enormous impact on local water holes and the surrounding vegetation. Drought condi-
tions throughout Africa associated with climate change have exacerbated the problem for both the
wild animals and for humans. By identifying the basic biological needs of
elephants, Williams hopes to develop biologically based habitats that will
enable wild animals and humans to co-exist despite changing climates.

Terrie Williams, Explorations with large Animals around the world

Namibia
http://www.geographia.com/namibia/ information about Namibia
http://www.africa.upenn.edu/Country_Specific/Namibia.html

Resources
Curriculum middle school
http://water.org/waterpartners.aspx?pgID=920
http://www.epa.gov//water/kids/watered2.html resources on water
for teachers
http://www.Earthwatch.org to go on science trips to study elephants

Books
The Hunter's Breath: On Expedition with the Weddell Seals of the
Antarctic by Terrie Williams
Elephants by Barbara Taylor and Dr. Lister Adrian (Facts on File)
Eyewitness: Elephant by Ian Redmond, Dave King
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• Absorption • Acid rain • Aerosol • Algae • Aquifer • Bacteria • Bacterial water contamination • Giardia • Chlorination • Current • Cycle • Desalination • Distillation • Erosion • Evaporation • Freshwater •
What is Water?
The essential elements for life on earth are Water, (composed
of Oxygen and Hydrogen) and Air, (composed of Oxygen and
other gases). All earth’s species consist largely of water. Both
an elephant and a human are 70% water. Scientists believe that
earth life began in water before spreading to land and air.
Space explorers look for signs of water on other planets as a
sign that life might have or might still exist there. Water, both
liquid and frozen, has been found on Mars and the Moon and
indeed on all other planets in our solar system. Comets, which
roam through the universe, consist largely of frozen water.

We need water to flush the toxins out of our body, to keep our
organs hydrated and functioning properly and to control our body temperature. Because we lose our body
water through urine and sweat, we must drink 6 to 8 glasses of water a day so we don’t become dehydrat-
ed. We can live for weeks without food but without water we can’t survive more than a few days. Water is
absolutely essential for life.

Not only do we need water for our bodies but also we use
water in every aspect of our lives. We use water at home for
hygiene, sanitation, to clean, to prepare food, to water our
plants. Nearly every item we use from food to clothes to
cars uses water in its manufacture. Even the production of
gas uses lots of water. Agriculture uses the most fresh
water. Some foods like lettuce are nearly all water.

The water we depend on is freshwater. Of all the water on
earth, only 2.5% is fresh - the rest is salt water. And of the
all fresh water on earth more than 90% of it is locked in
the ice in Antarctica. When that ice melts, as it is doing now
due to global warming, it goes into the ocean and mixes
with salt water.

Challenge for the Future
Human population is rising at an astonishing rate. Currently 6.5 billion people populate the earth. By 2050
human population will reach 9 billion. Those billions will all be seeking water, food and resources that
today are already stressed. Our oceans have already been stripped of large fish, with many species at extinc-
tion levels. Land animal populations are crashing. Essentially humans rely on three grains for most of our
food – rice, wheat and corn, which consume large amounts of water to grow. The amount of water on
earth has been the same for 2 billion years. There is no more water. So nine billion people will have to share
all the existing resources including fresh water, much of which is now polluted. We all must do our part
to conserve water in America because we use more water per person than any other peoples on earth.
Fortunately we have the technology to clean the water and distribute it where it is needed. The challenge
for future generations is to create good governments and good policy to face the water shortage challenge.

Water Facts
*All the water on earth is stored in oceans, in ice, underground or in the atmosphere as water vapor.

*Water is the only substance that is found naturally on earth in three forms: liquid, gas, solid.
*Water regulates the earth's temperature.

*More than 70 % of the earth’s surface is covered with water.
*The overall amount of water on our planet has remained the same for two billion years.
*The same water that existed on the earth millions of years ago is still present today.

*The water molecules you drink today may have been drunk by our distant ancestors or even by dinosaurs.
*In a 100-year period, a water molecule spends 98 years in the ocean, 20 months as ice, about 2 weeks in lakes and

rivers, and less than a week in the atmosphere.
* It takes 2 gallons to brush your teeth, 2 to 7 gallons to flush a toilet, and 25 to 50 gallons to take a shower.
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• Melting • Microorganisms • Mist • Non-potable • Osmosis • Percolating water • Photosynthesis • Pollutant • Raw sewage • Reservoir • Residue • Sediments • Septic tank • Sewage • Soft water •

What You Can Do To Conserve Water
Americans use more water than any other people on earth so we must be careful

of the amount of the water we use. Every drop counts!

1. Take short showers
2. Turn off the faucet when you brush your teeth

3. Reduce water use at home
4. Collect rain water in barrels to use on plants

5. Don’t use chemicals on your lawns
6. Drink tap water

Bottled water can be up to 1000 times more expensive than tap water and it may not be as safe.
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Elephants
Elephants are the largest land mammals. Elephants are found in
Africa and Asia in the wild and the world over in zoos. Elephants live
as long as most humans, up to 80 years. The elephant’s only predator
is us. We hunt elephants for their ivory tusks. Due to humans expand-
ing into elephants territory and migration routes being cut by devel-
opment, they have less room to find food and water. Competition
over vital life sustaining water can lead to dangerous confrontations
whether between people and animals or people against people. In Namibia elephants have adapted to liv-
ing in the desert. Now they face double threats of drought and hunters.

The elephant’s trunk is its most unusual feature. The trunk allows the elephant to pick things up, shake
trees to get at fruit, suck up water, to smell, and to spray water on their backs to cool down the skin.
Elephants also use their trunk as a weapon, sometimes grabbing and throwing a bothersome animal includ-
ing humans! The trunk is actually a fusion of the nose and upper lip with the tip having two “fingerlike”
appendages allowing the elephant to pick up items as small as a blade of grass. Scientists like Katy Payne
are proving that elephants have a complicated communication system, or language, mostly vocalized at lev-
els the human ear can’t pick up - called infrasound.

How we use water in our homes.

Elephant trunks have fingers.
African elephants have two (left)

and Asian elephants have one (right).

Livestock
3.1%

Municipal
38.4%

Manufactoring
21.0%

Steam-electric
1.9%

Municipal
38.4%

Mining
5.2%

Terrie_Williams-Water:Adams1.qxd  04/27/2009  10:49 AM  Page 2


