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TITLE: AIR AND LIFE' ' .

C - éo%cept' I.B.2.b.

- I. The earth is a finite matural .system. ' i

.

B. All living "things have avisen from and are dependent upon the
natural system of the earth. ;

Y v 2: All 1ife energy comes originally from the sun through
' . photosynthesis. "

C ? - J  b. . ENERGY SJORED IN FOODS IS RELEASED BY RESPIRATION.

Y
©* ‘%% panine Concept: 1.1 1.2 . .
1.  An abundance of wafér make the earth unique ! in the‘solar system.
’ e .

1.1 Water has a unique combination of chemical and physical
properties.

4 4 - 1. An abundance of water makes the earth unique in the solar system.

v . 1.2 WATER IN THE ENVIRONMENT CONTAINS A VARIETY OF SUBSTANCES -
a0 N . IN SUSPENSTION AND IN SOLUTION.

g, - Grade Level: 7_10'
Subject: Life Science, Biology ,
Periods: Various : ®

Author: Snow

1

* From A Conceptual ﬂcheme for Population-Environment Studies, 1973. Cost $2.50.
&

From Marine Environment Proposed Conceptual Scheme, 1973. No charge. .

Both tonceptual schemes are available from Robert W. Stegner, Population-Fnvironment
Curriculum Study, *310 Willard Hall, University of NDelaware, Newark, DE 1971I.
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" Tedcher Background . ) ‘ .

/ Small pre-school children have an uninhibited, innate ability td
/" quegtion perfectiy "valid" answers. For instance, during a television
. * . ‘
' ., : d :
- . program dealing with the atmosphere, a child may ask a parent; "Where does thé\

dir come from2d As the parent hesitates the c}‘iil_d cdzritinue's..i "Why do we -,

ﬁeed air to Re?" ! As the parent t‘h'inks of an answer: "Why d1d the candlg

go out when the man put.{h;a cover on the j.ar?“ - There appears to be'no end

to these questior'xs.' , . ' ' :
Such questions are still in the minds of c.hildren, no "matter what their

age. Howéver:; as the‘y grow older, they seem to acquire' iﬁhil;itdon‘sz which .

cause -them to hvld back questions. It i:with this fact in mind that this

lesson was prepared. . . . .
Beforc e)fpand;ng on the Jlegrning activity it should be pointed out

‘that the suctess or failure of t.he progr'am will depend on the l?eachebr's

.

ingenuity and ability to stimulate discugsion so that all
ideas locked.in the minds of the students come pouring forth uninhibited. Mo
matter how trivial these ideas ‘are, there must be some way in which t.,he‘tea'cher
can make them meaningful to the other memberg of a class.. By doing ‘t};is,

each child will feel that he has made a worfhwhide-contribation and v;i..ll be

b

N more  inclined to take part in future disdussion.

The purpose gf the program is to offer the student an opportunity to review °
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what he has learned about ‘air by moyiné quickly thrbugh a series of EDo-it- ‘
. yourself" experiments. '
These experiments are designed so that several cdpclusions may result.

Some of these will be valid, while some will not. Conskquently, they should

stimulate discussion and learning.

5
v

A second idea investigates th;'possible origin of atmosphefic gases and .‘
utilizes methods of testing.for their presence.
A third phase of the program utilizeg that which has bgen reviewed and/o;,
learned about air by diréct application of the uses of thes

" things. .

gases By living

The fourt ﬁhase is to study the needs of ligfng things! in the sea as they

are related to the atmospheric needs of land plants and animﬁls. /

Finally, the study of the cause of air movements is related to heating of
the air and the sea by the sun. This culminates in the:idea of éirculatton of
water with resultant movement of nutrients to resupply those needed‘}o support
lige in the seas. '

Many ideas have bgen purposely circumvented to retain thF original purpose
whigh was to study the composition of the air and relate its influence to life
in aquatic and marine é&nvironment. '

However, there is no doubt that some of these omitted ideas will be sug-

gested by the students. This is the essence ofrself—learﬁiﬁg.

/

The conclusions .accompanying the lessons indicate possible student responses

.

to the inquiries and experiments. If materiald are prepared for student use the

conclVsions gtyéﬁ should be deleted gnd space allowed for students to respond.
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The Composition of the Atmosphdre Has Influenced
" Life in Aquatic and Maring Environments °

| ‘“ &

Claaq}éom Activities:

1. The air around planet Farth is necessary for life to exist

Inquiry If this air were Suddenly taken away from us, what would happen to
life on earth? PR
" | Inquiry: What is so 1mportant in the air that we need it to stay alive?
\Expertmenc Place a candle* in the bottom of a pint jar. Light the candle.
" Scrgy the cap on the jar. ‘Observe the .flame. = . a
Questions: 1. What happened? 2. Why did the candle go out? 3. Why .
’ didn't the cdndle go out right away? |
.Conclusions A fire can be put out by shutting off its air supply. Air
,contains oxygen. Air is needed for things to burn Oxyfen is needed
for things to burn. '

. \
\

There must be other things in the air besides oxygen. i

Inquiry: 'How many of us have seen dew on the grqss—in the early morning be-
fore the sun evapordated it? How many of us'have noticed water on the
windshields of automobiles in the early morning?

Questions: 1. Where did this water .come from? 2. Where does it disappear
to later in the day? ’ ]

Conclusion: Air must contain water,

Inquiry: But we can onl) sece water when it rains| or collects in puddles,
pools, ponds, lakes rivers or oceans.

"Questions 1. Why can't we see water before it cpllects_on automobiles and
on grass during clear, cool, windless nights?

Conclusion: Water exis%s in the air as a gas known as water vapor.

Wéter vapor is given off by living things. '

Inquiry Have you ever watched anyone who wears élaeses take ‘them off and
blow on them and then proceed to wipe them? W hy do they blow their
breath on the glasses’ . .

Experdiment: Blow your breath on the glass square provided;, What do you no=
tice on the glass? Blow your breath on the back of your hand. What do
you notice in this case? § .

Conclusion: Man gives off water vapor.

. : W | .

Experiwent: Place & large jar over a potted green plant.| Leave it in the
room for 24 hours. (Temperature should be fair}y gongtant during this
time.) Do you have any idea as to why controlling thp temperature is

" important? Observe any changés that take place on inside surface of
the jar. . . .
Question: 1. What changes did you observe?




‘Conclusiony Green.plants give off water vapor.
Water vapor is given off when food is burned.

Inquiry: Have you ever very clpsely watched anything burn?
Experiment: Place about % teaspoon of sugar in a test tube. Clamp,-the test
© ¢+ tube to a ring stand. Heat the tgst tube with a bunsen burner until all
of the sugar is burned Observe the action very carefully. - Record your
observations.
Questions: 1. What did you see before burning took place? 2. What did
' you|see after burning took place? 3. What did you notice collecting on
+ thel!imside of the test tubé? ' ¢
Conclusion: Water vapdr is given off when sugar is burned Water vapor is
' given off when food is burned. .

There mugt be other things in air besidés‘bxygen and water vapor.

Inquiry: So far we have learned that air contains oxygen and water vapor.
We Have also learned that oxygen is necessary in order, for things to
burn and that when things burn ‘they give off water vapor.

Do you recall the candle burning experiment?. The candle burned
very nicely until we placed the cover on the jar. We agreed that the
burning candle used up;the oxygen in the jar. o )

I1f.this is true, what replaced the oxygen in the jar? “ Let's do
an ekperxment to see if we can find the answer to this question.

Experlmeht
Mateklals: 1 clean large-mouth Y-pint jar with a cover

1 candlé,3/4" diameter
’ matches
! bottle of freshly filtered limewater .

‘Procedure: Place the capdle in the bott®m of the jar. Pour about X"
limewater into tHe jar. Light the candle and let burn until the flame
is| high: Screw the cover on the.jar and observe. Without removing-
the cover, swirl the limewater for a minute or .so. Note any changes
in| the color of the limewater. .

Question|: 1. What changes did you observe? *

Conclusipn: When a candle burns it gives off a substance that turns lime-
water milky. -The substance given off combines with water.

Living tLings give off the éamé-substance as that given off by a burning.
candle.

®

Inquiry:; 1If a burning candle gives off a substance that causes limewater to
turn milky, is.it possible. that living things may give off the same sub-
stafgce? Let's use ourselves as guinea pigs this time.

Cany,
Experimgnt: ‘
Matérials: 3 soda straws
1 =125 ml flask very dilute acid (.0IM HC1)
1 - 125 ml flask of very dilute base (0.4M Ca(OH)2)
1 - 125 ml flask tap . water
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. Procedure; Using a separate straw for each, blow your breath into:
1) tap water, 2) dilute acid, 3) limewater (base), for 10-15
. , , -~ seconds and observe the results.
. Questions: 1. What did you pbserve in each case? 2 Did the three sub-
T . stances react differently? 3., Did any of them compare to the results
q L AE of .the .candle burning experiment? <fhich one? 4. What was common, to
Vo, - the fwo experiments’ |

).

% Conclusion: Sihce limewater turns milky, your breath must contain the same o

iy, @+ ’- substance that burning candles give off. )

g. Air contains a substance that will turn limewater milky.
Inquiry Baged upon what we have learned so far, how could we find out
whether or not air does contain a subssance that will turn limewater
+ milky? ' '
Ekperiﬁent &
. Materials:: 1 large flat clean glass dish or bowl
. Freshly filtered limewater ’
Procedure: Pour about % inch of freshly filtered limewnter into the

. glass dish and leave 1c overnight. Observe the color the next class

5 period, Ky .

"“Questions: 1. Did the limewate¥r turn milky? 2. 1If it did not turn milky,
what .explanation would be reasonable? 3. If it did turn milky, what
conclusion would bg reasonable? *w :

Conclusion: Air must contain a.substance similar to that given off by the

4 burning candle. and that given off by your breath.
> k|

Inquiry: The substance found in the air that causes limewater to change
from a clear to a milky color is known as carbdn dioxide. It is a com-
bination of carbon and oxygen.

: At this point, you should know a good test for the presence of car- .
: o bon dioxide. -What .test would you, use?
) Where~did the carbon dioxide come from?

Scientists tell us that the firs rbou dioxide in air may have
been part of the dPiginal atmosphere. There ig also the possibility
that it may have’ resulted from the rearrangement of atoms in the original
atmosphere which was caused by the tremendous energy of the sun. How-
ever, today much of the carbon dioxide comes from the burning of organic
materials (materials that contain both carbon and hydrogen) like thé wax
in candles, food eaten by animals, food used by plants, and the burning
of fossil fuels such as oil, natural gas and gasqgline.

Conclusion: Air,shpgld contain a very high percentage of carbon dioxide.

’
U

Inqulﬂy We have already determined that carbon dioxide is soluble in lime-
water. If you recall, we bléw our breath directly into the limewater as
J. well as into the plaln tap water. Do you recall whether- or not we
tested the tap water for the presence of carbon dioxide? Should we do
1 80? Have you any suggestions as to how we could accomplish such a test?
ﬁ{ It is possible that everything that we have done to this point is
. ¥ correct;. that we are correct in assuming that if limewater absorbs’car-

+ bon dioxide, then water will also absorb this substance. However, as-
¢~ sumptions are sometimes incorrect. Perhaps-we can do an 7xperimant

/

o ‘ 9
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to be sure that water does absorb carbon dioxide.
This time we will not use limewater. We will use an indicator

known as phenolphthalein. This will indicate when the test is slightly .
basic by turning pink. Would bubbling your breath in water cause the
water to become acid or basic? How could you tell using ypur knowledge
about phenolphthalein?

Experiment: :
Materials: 1 - 100 ml graduate
/k 2 - 250 m1 flasks or BOD bottles

2 straws )
1 dropping bottle of phenolphthalein indicator
4 . 1 dropping bottle of .4M (NaQH),sodium hydroxide
¥ . tap water
."{3 '-.'\*Prqcedure: Student A--obtain 100 ml of tap water in 250 ml flask.
n ~ Student B--rest quietly for.five minutes.
\ Student A--1. Add 5 drops of phenolphthalein to the sample
‘ ; of water.
! 2. Swirl the contents. X
\ A ) . 3. Place one drop of NaOH in sample and swirl.
\ -4, Continue placing NaOH in sample and swirl af-
\ ST ter eafh drop is added.
"X 5. When faint pink color appears and remains for
") : at least 15 seconds after swirling, place this
sample aside. (Do not destroy.)
\ 6. Record the number of drops of NaOH used.-
\ Student B--1, Obtain 100 ml tap water in second 250 ml.
. - ' \\ flask. (Do not obtain the water before you-
) are ready to proceed, as the sample needs to
\ be fresh.)
\ . 2. Add 5 drops of phenolphthaiein to the eample.
? . . 3. Bubble your breath through the second water
" ’ sample for 10 seconds.
. \ 4, Proceed-as- in steps 3- 6 as given for student A.
Questi?ng: 1. Why was it necessary to prepare two samples? 2, How many
draops of NaOH did it take to neutralize the carbon dioxide in your
bre§§h7 3.. Are you quite sure that your answer is correct? 4. What'
i

]

condlusion would you make if the water immediately turned pink when the
- indttator was placed in it?

Conclusion: The substance given off by living things is carbon ﬂioxide
(from the previous experiment). Water absorbs carbon dioxide. The
amount of catbon dioxide absorbed by water can be measured by the num-
ber of drops of NaOH it takes to neutralize the COy.

!
h. Carbon ‘dioxide plays a major role in the life systems on the earth and in
the séas.

Inquiry: - Since most living things give off ‘carbon dioxide and since the
burning of all organic fuels gives off great quantities of carbon di-
.oxide, why doesn't carban dioxide appear in the air in mich greater
quantities than it does?

10
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Much of the carbon dioxidé produced by burnlkg is used by green

plants to makeé food. This process is known as photosynthesis. Examine *
Figures 1, 2, and 3 for information on the exchange of materials that
take place during the process of photosynthesis and regpiration. . Can

you tell from the diagrams which ef the activitibs take place only durin;
the daylight hours? \
Conclusions: - Green plants take in carbon dioxide during dlyL@ght. "

n Green plants give off oxygen during, daylxght
Green plants give off carbon dioxide at night.
Green plants take in oxygen at/ night.
Photosynthesis is a natural process that tends to grevent too
.much carbon dioxide from collecting in the air and water.

-

. -

" . Inquiry: :Singe we are particularly interested in the effect of atmosphere
| on aquatic and marine environments, let's experiment with life from one
| of these environments. What could we do that would show the effect of
- | carbon dioxide on life in the aquatic or marine environment?
! Before we start do you know what pH.means?
Background Information: pH indicates (for lack of a better expression)
ion concentration. H* is the symbol.  What is-an ion?- ah atom o
molecule that has gained or lost an electron.

‘The excess or lack of -hydrogen ions 1ndicates how
- acidic or basic a solution is, . )
_ The scale may be represented as follows:

0 " ) 14,

2 acid ¢—— 7 ——> base
Ht ¢—— ——— OH-

gydrogeﬁ

pH 7 = neutral--neither acidic nor basic

pH 1 = very highly acidic t )
pH 6 = slightly acidic ' .

pH 8 = slightly basic

pH 13 = very basic : ) -

This, is all you need to know at thxs time .in order to use the
term pH in your work.

pH test paper will change color according to the scale above..
A color chart is provided to compare colors and determine relative pH .

of solutions. Warning!' :You should check the compaxator-chart while ‘your
test paper.is still wet. )

’

' Experiment:
Materiels: small (1 -2 quart) fish bowl
; bowl *
straws

1 goldfish or guppy (any fish will do) that has been kept {
in a well-aerated aquarium overnight, ‘
. pH test paper 1-12 with color chart.
< " Procedure: Student A--Reeord the number ‘of gill beats per minute of the fish,
. Record the pH. .
Student B--Bubble your brtach through the water.containing the
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fish, for .one minute. ' ' ;_

*  Student A--Record the number of gill beats again.
Record the pH. .
, Bubble your breath through the water for one minute. .
+Student B-~Record the number of gill beats. " :
. Record the pH. ' .
. . Continue'this procedure of alternately bubbling and recotding
- the number of gill beats and pH for a total of ten minutes. Graph the
results placing time along the horizontal axis and gill beats on the - ~
vertical axis. Project the graph to 30 .minutes. o
Questions: 1. What happened? 2.. Did the fish become more atCtive? 3 Did
you notice any change \y hehavior” of the fish? 4.. What wduld you say
would be the gill beat rate per minute at the end of thirty minutes?
5. Would the fish ultimately die because of the presence of a high con-
centratien of: COy?
Conclusion: The dore carbon dioxide in wateq the faster fish work their
gills. i - . . . ' |

Oz'playa‘a'qajor role in the life systems qn.éafth.

Inquiry: Since most living things on earth require oxygen for their .
‘energy needs, it would seem proper to think that the supply of oxygen (
would decrease over the years. What evidence do we have that the oxygen '
supply is not decreasing? (Review che diagram of phoc03ynchesis Figure 1).

Inquiry: ‘We gre aware of the means by which land plants and some floating
plants in watery environments exchange gases with the atmosphere. But
what about sea plants that are constantly covered with water? How do

they obtain carbon dioxide and release oxygen or vice versa? ' |

Experiment : . !
Materials: 1 small aquarium or battery jar {
; .1 large glass funnel
Splints

1 test tube, 18x150mm \ ‘
-1 desk lamp with 150 volt light bulb
1 ring stand and clamp - :
4 or 5 fresh, healthy springs of Elodea
Procedure: Place several sprigs of Elodea under the funnel as it'is i
placed in' the aquarium or battery jar. Invert the test tube, filled
with water, over the funnel.  Use the ring stand and clamp to hold,
the test tube in place over'the funnel. The gooseneck lamp should be
placed approximately 1% to 2 feet from the aquarium and should be left
turned on for 24 hours. The lamp can be left on for a longer period
of time, if desired. - - )
At the end of the time period remove the test tube, being
" careful to prevent the gas from escaping. Test the gas .collected with
‘ a.glowing splint. If splint glows brightly or flares, the substance
is oxygerm. ’ |
Questions: Where did the oxygen come from? 2. Where did the carbon dioxide
that was required for the photosynthetic reaction to thke place come
+ from? 3. How did the COj get.into the plant? .4, What is the process?

12
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c Inquiry: We-are alsb -aware of the manner in which air breathers such‘uh R
] . oysselves use oxygen for burning food to./provide' energy for our bodieg.
: ’ But what do we know about the manner in whiich animals in the sea environ-

ment obtain their oxygen? We must consider that there, are very timy one-
celled anima}s that use oxygen as vell as several multicellular inverte-
o bratu.

“Inquiry: Do 79u think the @mount (pereentage) of 0 1n the atmosphere will
o . o increase pver the mext million years if present the syatemo continue to .

) fonctién as they do now? ' o
Background Ihfofmation: Sea water contains dissolved 0 and CO (preunt
as cgrban ¢ acid,. arbonstes,'and Jbicarbonates) absorbes from ‘the _ '
atmosphere. | LI 4 : ’

; )\ Even though the amoung of air absorbed” by sea S
t organisms is very _s&all, it is important ‘that the oxygen content im . ~.' %

L4 the air absorbed by sea organisms (particularly fish, which breathe
through gills) ds higher than the oxygen content of the atmosphere.
At the surflace, one liter of sea water of 35 % salinity and at a tempdrature

of 50° F, normally contains 18.7 c¢ of gas, of which 6.4 cc 1s oxygen,

b =y, ,“ 12,0 cc is({nitrogen, and 0.3 cc is carbonic acid (carbon dioxide dissolved
& }‘:‘_‘: 2N » in water).' The 6.4 cc of oxygen comprises 34% of the absorbed air, '
<7 le. "7 %N whereas oxygen comprises only 21% of the atmosphere.
® N /Consequently, the percentage of oxygen from ’
ot 4 - ' absorbed air in water is actually higher by volume than ,the parcentage
* of oxygen i air. q .
. ) Since the great njority of the vorld'o food supply

is in the oceana of the’world, it is reasonable to asgume that more oxygen
by volume would be necessary to sustain the energy requirements of living,
thi,ngs in the, seas.
In Figure 3 n&te that where ‘respiration takes place,

(it must take place all the time), oxygen is taken in by the photosynthetic
plunt and- carbon dioxide is given off. We might write an equation for this
reaction, It could be as follows: :

(CR0) + P54 M0 ————F CO, + 2H,0 ~ .

S ‘ ‘It has been determined that for each oxygen mole-
= < <cule (0,) utilized 1n.plant respiration one carbon dioxide molecule (coz)
N is- releZud. The same ratio of these substances applies to animal
respiration also. - &
. Now lct'n consider the process o hotoaynthqsil. :
Carbon dioxide is combined with hydrogen from a water molecule to form a
carbohydrate with oxygen as a by-product which is released. to the air.
Alnonr. all of the oxygen now available in the at here came from the
* ‘process of photosynthesis carried on by greeh pl ts and othef arganisms
containing photomthetic pigments, .

ey

. What conclusions might we draw from this infomtion‘!
Conclusion: Phobomtheuo provides excess oxygen to the atmosphere. Respiration
- *  gssures a relatively’constant exchange of carbon dioxide and oxygen betVecn

1iving things and their environment. . . .
v. . ' . .' ., ‘.
- ' - [}
v h 8 )
4 I .
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Inquiry: If these conclustona ar.e vullid it would appear that the earth is

¢ 2 accumulating more oxygen every day. Why then has the relative percent= , ‘
age of oxygen remained at about 217% of -the total atmosphere' over the / o
years? . . {

- ‘ ’
k. Water plays a major role in, the life systems om tarth.  Use }‘igm*e 4, . , L |

. Inquiry: Water covers about 71% of ,the earth's surface. Where dw this
' water come from?

Water is necessdry to QU'tlln all life'on earth Hater vapor u o2 |
given off by most living things when they burn f&od or respire in order ’
to gai.n edergy to carry on the activities of ‘life. 1If this is true,
then ‘there should be a laxge percentage of water vapor as part of the
total air. Defend or disagree with this’ hypothesis.

Discuss the terms evaporation, condensation, and precipitation.
Of what significance are they ti life systems in the oceans?

.. e

-

.-Inquiry: The component parts of air that are of particular interest to the °
marine environment are oxygen, carbon.dioxide, and water. Ttgeré iw &, ..
constant water change beftween these gases in' the air and the seas. .
5 When there is an .excess of oxygen in the air and not enough in the . -
4 . ' ‘oceans, it will' flow (be absorbed) into the oceans and vice versa. o
. . The same is true of carbon dioxide. By what process do these gases nove
' - from air ta sea or from sea to air? . . 1)

. * o i O i .

A

[N
. “Inquiry: Water vapor 1s also a component of air but is only retained .
» « at a-level of less than 1% of the total volume of the air.. Yet there

i gacs = appears’ to be a great amount "of water vapor. How does most of the water
. . vapor get into the air? Where does it come from? Why does tt contin~
“ually 'leave -the atmosphere as rain? . P . * et A
(When water is evaporated from the seas tiny plr:lclel of ult
TR 3 - are carried with it-and the water tends to tondense atound these par- =~ , g

_ ticles until ‘they are so heavy that they fall to earth.) )
Conclusion: The marime ‘environment is /kept in dynamic equilibrium by ths
action of atmospheric movement. This movement restores oxygen neede i
by animal life in the seas and carbon dioxide required by plant life in

the seas. In nddltlon the air removes thdse gases when they are in over ot
¥ supply. - o ¥
4 Tt . In the .ea{ the evaporation of water assures that the seas. .
} v will Yeceive fresh upplies of water and enhances mlxinq of the mater- .
: o " ials of sea water ¥hich are required by uving th ogs. L

- v o

: »
1. The air-sea interface ffect- the compooltion of the marine envi:onment Use ‘Figure S.
AN . L Y '
Inquiry: The interacti B;tveen the ocean and the air aré very complex
- ' and take place through a vertical distance of I.0 mm from the surface

. of the ocean, .How long is oné millimeter?

:‘ . Before we can dfscuss these reactions, we should t‘efe‘r to the » )
heating effect of the gun upor’ the sea and air. - . . o S S

. & .. . . i

- ;™ . : - |

y
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. The sun heats air more at the equator than it does at the -
{ " p poles. This results in a density difference between these two areas of
the world. What 1s.meun6 by denaity? . *
Inquiry: ' The sun also heats the seas more at the equator than it does at )
the other latitudes. Air passing over the warm water absorbs heat as
well as water vapor and to a lesser degree other components of the at-

mosphere. This absorption creates a low pressure area. Cooler air in,

. . ‘the arctic zones,yhich are high pressure areas, moves toward the low
pressure areas nearer the equator, creating vinda. i
TR " Conclusion: The heat from the sun causes air to move and creates winds. .

How many of you have noticed that during the day air masses move from
sea to.land? Thig is because the sea heats slowly and the land heats quickly, ‘
. causing air to move from cooler to warmer areas. At night the land mass 4 ) |
’ co6ls quickly but the sea temperature ddes not change much so that air 1
!

. . moves from cooler land to mmer seas, What physical principle is in-
- ‘ volved here? :

.Inquizy: Wind produces two main types of circulation in the oceans, From
your own experience can you name or explain one of these types?
Wind-driven is the strongest type of ocean 91rculation. However,
its effect is limited to the upper 1000 meters of the marine environ-
ment: Cah you think of any reason why-this is so?
Background Information: Circulation in the ocean is dependent on wind and
*  heating. When the wind blows over the oceans, it absorbs warmer air.
This air is digplaced by cooler more dense air. As this warm air rises o
and moves northward, it becomes cooled at higher elevations and.lati- ’
- tudes, and'circulatea downward again to complete a cycle, '
s The wind moving over the wide expanse of ocean *
creates waves which weaken the surface tension of the water and make it
easier for the exchange of gases betwcan the atmosphere and the sea

I

. to take place. . - » . N
’ . *+  The ucond’ type of circulation qf the seas 1s also
. é y due to wind. It is known as thermohaline or density circulation. It

occurs gnly in deeper waters and usually when the wind is blowing from . |
., ' the shore., One of the most prominent ocean circulations of this ty?e . |
,occurs off the coast of Peru.. 4
£ e ‘ Offshore wind blows warm water- seaward piling up\ s
the water in front of it, thus causing pressure-density variations. ™
The "piled-up Water is then ‘replaced by colder deeper water which brings .
fresh nutrients with it. This is known as an upwelling or vertical wave:
Conclugion: Upwelling caused indirectly by wind results in repmnuhment
of nutrients for life in the seas.
Wave action ‘produced by wind serves as a means of ttanafer or .
r ’ cxchango of gases between the sea and the atmosphere, . . .

o .
“ .
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