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ABSTRACT

Prepared for middle or intermediate grades, this
student booklet provides a study of water--the location of major
oceans and rivers; the relationship of ancient civilizations to
bodies of water; active metals found in sea water; chemical
concentrations in water and their effects on marine life; and the
concepts of evaporation, transpiratiom, hydrology, percolation, and
condensation. An activity is offered for each component of the unit
indicating background material, directions, and space for completing
the activity, usually in written form. Evaluation gquestions and a
bibliography are also provided. This work was prepared under an ESEA
Title III contract for the Interdisciplinary Environmental Education
K-12 project. (BL)
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WA TER.,ceco.e...and something elsel!

OBJECTIVES:

1, Using an wnmark Jd outline map of the world, you should be
able to locat~ and id~rtify the five oceans. Trace and label at
least one major river system on each of the six continents out-
lined on the map.

(a) Indicat~ or c~ach of the six river systems where you
think the dogrec of pollution would be greatest,

(b) Discuss thi possible reasons why these major rivers arc
polluted at thr locations you have indicated.

(c) What short range and long range effects will these con-
taminated rivers have on the oceans into which they empty?
2. You will be able to write a brief description of at least one
ancient civilization. The description will include where the
civilization was located, the time in history that it existed, and a
list of environmental factors which you think contributed to the
civilization's failure.

3. You should be able to identify at least five metals naturally present
in sea water and at least one metal present as a result of man's

technology.
L. You should =2 able to identify areas of the sea that have high
concentrations of oxygen, carbon dioxide, and sodium chloride.

How would changes in these concentrations affect marine life in
such areas?

5. In your own words you should be able to correctly define the
- following:
EVAPOR%TION
TRANSPIRATION
HYDROLOGY
PERCOLATION

CONDENSATION
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RECORD OF COMPLETED ACTIVITIZS:

1, Identified five oceans and & major river system on each of the
six continents.

Teacher signaturec Date

2. Identified five arcient civilizations and the body of water near
which each was located,

Teacher signaturc f' Date

3. Identified five active metals found in sea water,

Teacher signature Date

L, Identified and rescarched at least three suggested topics.

Teacher signature "  Date

5. Completed definitions.

Teacher signature Date
6., Completed comparative tests for water hardness.
Teacher signature Date /
EV:ALUATION:
SCORE:
Teacher signature . Date

ERIC
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WATER ., ceee...2. 1 e thing else!

L] .

f'acaus. .r plait vccupics a unique position in the solar system.
v take: for gradtd sem-- vory unusual conditions that exist on earth.
Cne of the most uniqae features of our planet is. that it orbits the sun
in a rather narr>w %¢lb in tho solar sy stem known as the "water
zon~'". It is only at this distance from the sun that.water exists as
a ‘liguidl ~loser towards the sun it vaporizes at once and on the
cuter planets—if it exists at all—it does so as icel

L

““enus, th s~cond clesost planet to the sun, is large enough for
its gravity to hold gases. It has an atmosphere and a dense layer
of white clouds which cowmplately obscure its surface. These clouds
contain much wat r, procbabl- as ice crystals at the upper levels and
water droplots at the losveer levals,

Farther from the sun is the planet Mars, It is believed that
Mars has & very thin atmosphere and perhaps a small-amount of sur-
face water., The glant plan-ts that lie beyond—-Jupiter, Saturn,
Uranus, lieptun~—are all much too cold to. have oceans.,...although
they prebably have & eroat deal of water in the form of ice. v
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The earth's oceans, therefore, are unique in the sun's family
of planets, They exist here because the earth has a surface tem-
perature in that narrow -range within which water can remain in a
liquid state (between 32° Fahrenheit and 212° Fahrenheit).

Perhaps our planet has the wrong name! Qur ancestors Aamed
it "Earth" after the land they found all around them. They beliaved
for centuries that its surface cogis}isted almost entirely of rocks and
soil, If the ancients had known what the earth was really like, they
undoubtedly would have named it "Ocean" after the tremendous areas
of water that cover 70.8 percent of its surface, .

Ours is indeed a water planet! gl'here is no other like it in
our solar system.,

ACTIVITIES: Please complete the activities as set forth on the .
following pages.
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/
ACTIVITY #&

History records that the great civilizations of the pdst developed
beside or near great rivers or seas, Look back in history and in
the spaces below describe briefly at least five ancient civilizations.
Include with your descriptions the NAME of the body of water which
served as the basis for each ‘civilization you identify and the approxi-
mate TIME when that civilization reached its apex.

CIVILIZATION BODY OF WATER
(1) '
(2) . _ )
\
| oy
g“—.
(3)
(L) .
o= b3
§
¢
. 7 ~
(5) ‘ - \
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ACTIVITY #2 (Continued)

A

If the availability of water has played such an impoptant role
in the progress of man, he must indeed consider it a precious
rESOUrCE. .40 nsq.0r does he? Maybe we have all been mistaken,
Maybe water is not such a valuable thing after alll And even if
it is, there is certainly plenty of it! After all, isn't 70.8 percent
of our planet covered with water?

Is, then, all water precious and useful? A good question!
Water as we know it is never simply water, The water we know
is always "water,..se.....and something else''! For example:

Wa ter vapor high in the atmosphere condenses to form "droplets'" of
liquid water. When water vapor changes to droplets—or crystals

of water, it is likely to form about tiny. particles of dust in the atmos-
phere, These droplets may form about minute crystals of salt

that have been carried into the sky from storms at sea, Other
droplets may form -around dust from the prairies......from vol-
canic actions,....smoke particles from. forest [ires.....or dust

from industrial wastes above our citied. . 2 .

. &
. ¥ 0“\

—
The newly formed droplets of water in gsdeiclouds ::l’i\?f@t%be
"pure water!", The droplets will contam a hbtka, ')qngen (O2),
nitrogen (Np), and carbon dioxide (COg d;%&t;’ly@ﬁd from the same
atmosphere that contained the water vapor, ! ma;g;,‘aluo ‘ontain
traces of ozone, nitrous oxides, argonaaﬁ"" other ga§@§ of tl’(e atmos-
phere. These droplets condense to rain %}@ is water.........and
something else!

Sk

Most rain water behaves like a very weak acid bec‘ause of
the carbondioxide that it takes from the atmospher‘e..{wlt may ~picx -
up other m[atemals like sulfur dioxide or ammonia as il*falls through
the atmosphere that contains fhese gases; however, the carbon
dioxide tha!’. rain water carries is usually the most 1mportant
additional "Something else',

A
When thg weakly acid rain water falls on the earth!'s surface,
it reacts with "materials in soils and rocks and more things become

S

added to the water. Materials that dissolve in weak acids are ™ ‘(W

taken Up.....calcium....magnesium....iroN..eeceesZ2iNCeees.:and
other metals, These tend to reduce the acidity of the water, but
they increase the concentration of minerdls in the water, G

1
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Rainfall in Inches

Under 10 RS 20-40

A NEVER-ENDING CYCLE

ACTIVITY #3

Over a long period of time rain water extracts much active metal
from parts of the earth's surface. That is why the most active metals
are found dissolved or in precipitates on the bottom of the seas.

Identify at least five ACTIVE METALS that are found in seg
water. ' s

P -
(1) -~
(2)
: (3) '
(1)
(5) ‘




ACTIVITY #3 (Continued)

The salts of the seas were carried from the earth'e surface
millions of years ago. The rivers still carry small residuals to the
ocean. This is a l-o-n-g process. Water distills from the oceans to
the atmosphere. Water vapor condenses in the skies to clouds and
rain., The rain falls through the atmosphere and takes up atmos-~
pheric gases, including small amounts of acid producing carbon dioxide.
The weakly acid water flows in streams through the toll and rocks
to rivers,...to lakes...andithe seas, The water continues in cycles,
but the salts that it takes from the rocks and sofld remain in the seas,
Since the beginning of time, water has been involved {n this never=
ending series of physical and chemical changes. The cycle of
physical changes of evaporation, condensation and precipitation ts known
as THE HYROLOGIC CYCLE, or, just simply, the "water cycle",

]

ACTIVITY #i4

Choose at least three of the following sets of gquestions to ressch
and answer in detail,

(1) Why is carbon dioxide usually more plentiful in sea water than
in the air? Why is there less carbon dioxide in sea water at
greater depths than near the surface?

(2) Explain how the sun heats sea water, Why do deep waters
look dark green or dark blue® Why doesn't all sea water freeze
at the same tempe»ature?

(3) What is a thermocline? Describe the temperature of the waters
above and beneath the thermocline, What keeps the deep waters
of the oceans cold?

(L) What is believed to be the origin of the minerals in sea water?
Why are the oceans becoming more salty? °

(5) Where is the salinity of ocean water below average and where
is it above average? Why are there differences from one
location to another?

(6) What is '"pack ice"? How does it form®? What are icebergs

and where do they originate? Describe their usual path to t_he
open sea. )

10
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ACTIVITY #5

Fird ard writ - definitions for the following words., Your defin-
itions may b« found in a dictionary or a text book.

(1) 27D QLOCSY

(R) <L

(3) PITETIFITATION

(L) TFERAI'SPITATION

(5) PEFCCLATION

(6) CONDEMNSATICN

The sun provides all the energy that makes the water cycle work.,
It is the sun's heat that evaporates the water and warms the humid
air. The sun's heat also raises the surface temperature of the sea
and land, which in turn warms the lower air, causing it to rise.
Now, in the form of vapor, the water moves from cloud to cloud until
it reaches a temperature cool-enough to cause it to condense and fall
to ecrth as rain, snow, sleet, or hail, When this precipitation hits
the ground some soaks into the soil...and the rest runs along the sur-
face into rivers and streams. The water that soaks into the ground
sustains plant and animal life in the soil, Some seeps into underground
reservoirs., Some of this water returns to the surface and to the
atmosphere.......to begin the cycle over again,...and again!

Man has -little contrecl over tl.e water cycle rate; therefore, his
primary supply of water is '"fixed",. But he can LEARN TO MANAGE
THE WATER THAT IS AVAILABLE TO HIM.ceeoooo.''Pure
water.......and something else"!

11
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4 SOMETHING ELSE
ACTIVITY #6

If you hav: don. any traveling or visited friends in other com-
munities you may have nc‘iced that the odor, taste, and even the color
of water from a faucet differs from place to place. This is caused by
the different minerals dissolved in the water.

The mineral content determines the taste and quality of the

water that flows from your faucet, Water in your community may
contain minerals not present in water from another location. FPerhaps
you have noticed a film left in the basin after washing your hands.
This film is caused by the presence of the elements calcium, mag-~
nesium, and iron, which are some of the minerals dissolved in water,
When the quantity of these elements is high, the water is called "hard"
water. Water that does not contain these elements is called '"soft"
water,

The HARDNESS of a sample of water can be determined by
the following investigation:

TESTING THE HARDNESS OF YOUR WATER SUPPLY

In this investigaticn you will compare the hardness of the water you
and your family usce with water hardness in other states of the United
States.

MATERIALS:
tap water test tube ’
liquid soap graduated cylinder
medicine dropper cork T -
water—hardness chart (See following page.)
PROCEDURE:

Pour 125 milliiters of tap water into a clean, dry
test tube., Add 10 drops of soap solution to the water in
the test tube., Put a cork into the mouth of the test tube,

Shake the test tube vigorously. Then permit the
test tube to remain undisturbed for approximately 5 minutes.
Are the soapsuds still visible? If not, add another 10 drops
of liquid soap to the water in the test tube, Follow this
procedure until the soapsuds are visible after the water has
remained undisturbed for 5 minutes, To convert your resulis
to water hardness in parts per million (ppm), multiply the
number of drops of soap that you added by 20. Using the
table con the following page, compare the hardness of water
in your community with other areas in the United States,

13
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?L*a WATER HARDNESS in the UNITED STATES
~ State Hardness State Hardness
(ppm). (ppm)
Alabama 0-60 Montana 121-180
Alaska 61-120 Nebraska 180+
Arizona 180+ Nevada 121-180
Arkansas 0-60 ‘New Hampshire 0-60
California 180~ New Jersey 61-120
Colorado 61-120 New Mexico 180+
Connecticut 0-60 New York 0-60
Delaware 0-60 North Carolina 0-60
Florida 180+ North Dakota 180+
Georgia 0-60 Chio 121-180
Ha walii 0-60 Qklahoma 180+
Jdaho 121-180 Oregon 0-60
Illinois 121-180 Pennsylvania 61-120
Indiana 180+ Rhode Island 0-60
Iowa 180+ South Carolina 0-60
Kansas 180+ South Dakota 180+
Kentucky 121-180 / nnessee 61-120
Louisiana €1-120 Texas 121-180
Maine 0-60 Utah 180+
Maryland 0-60 Vermont 0-60
Massachusatts 0-60 Virginia 0-60
Michigan 121-180 Washington 0-60
Minnesota 180+ West Virginia . 61-120
Mississippi 0-60 Wisconsin 121-180
Missouri 121-180 Wyoming 180+
.
FLORIDA (1)
(2)
"
(3)
(L)
(5)
Repeat your investigation comparing tap water in your community with
a sample of rain wvsater,
Tap Water main Water
. AL S
- 14 .




EVALUATIONﬂ .

Using the map of the world on Page 16, trac®and label at least
one major river system on each of the sxx continents outlined,

In the space Dr‘OVldf‘d below write a brief description of\at least

one ancient civilization that developed near a river, ocean, or

sea., Your descriptive paragraph should include the NAME of

the civilization that you are identifying, the TIME in history .
that it flourished, the PLACE where the civilization was located, Ly
and your interpretation of WHY that civilization failed, T
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3.

5.

EVAPORA TICH

From the folleiving lists of metals underline the names of at
least five that are mopst commonly found in sea water:
uranium potassium calcium : . cobalt
magnesium copper strontium ‘ iron

' sodium : gypsum i lead nickel
guartz - zinc - gold tantium
Underline the best completion for the following seritences:

(a) If testing for the presence of 'carBon dioxide in sea water,
you would expect to {ind the greatest concentration -

(1) at depths of 300 feet

(2) at depths of 600 feet.

(3) at depths of greater than 600 feet.

(L) in uppur levels of sun's penectration, '

_(_b) When testing for the presence of oxygen in sea water, you

would expect to find the greatest concentration

(1) in.depths of 300 feet. "

(2) in depths of 600 feet,

(3) in depts of greater than 600 fcet.
(4) in upper levels of sun's penctration,

{(e) You would expect to find the greatest concentration of sodium
chloride (salt)

(1) in polar seas,

{2) in tropical waters.,

(3) near river mouths.

(4) in a sea near a tropical desert.

In the spaces provided write you owh definition of at least five of
the following words: '

TRANSPIRATION

HYDROLOGY.

PERCOLATION

EVAPOTRANSPIRATION'

CONDENSATION

LIMNOLOGY
‘ " 17
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