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A pupil's experiences between the ages-of 11 and 16 probably shape
ultimate view of science and of the natural world. During these yea
most youngsters become more adept, at thinking, conceptually. Since
concepts are at the heart of science, this ,is the age at which most stu-
dents first gain the ability to qudy science in,a really organized way.
Here, too, the_ commitmeth for or against science as an interest or a
vocation is often made. ___.....

Paradoxically, the students at this critical age have been the ones
least affected by the recent effort to produce new science' instruction'al
materials. Despite a number of commendable efforts to improve the
situation, the middle years stand today as a comparatively weak link in
science education between the rapidly changing elementary curricillum
and the recently revitalized high school science courses. Thii volume
and its accompanying materials represent one attempt to provide a
sound approach to instruction for this relatively uncharted level.

At the outset t ,organizers of the ISCS Project decided that it
would be sjpitighted and unwise to try to fill the gap in middle
'school iice education by.simply writing another textbook,We chose
instead to challenge some of the most firmly eslablished concepts

.,- abdut how to teach and just what science material can and should be
taught to adolescents. The ISCS taff have tended to mistrust what

authorities believe aboufschools, teachers, children, and teaching until
we have had die chance to test these assumptions in actual classrooms
with real children. As conflicts have arisen, Our p 'tcy has been to rely
more upon .what we saw happening in the sch

lo
Is than upon what

authorities said- could or would happen. It is largely because of this
policy that the ISCS materials represent a substantial-departure from
the norm.

The priMary difference between tsfie ISCS program aiid more con-
ventional approaches, is the fact that it allows each student to travel

Foreword
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at his own pace., and It permits the scope and 'sequence of instruction
to vary with his interests, abilities, and background. The 1SCS writers
have systematically tried to give the student more of a role in deciding
what he should study nCxl and h( soon he should study it. When the
materials are 1'5)&1 as intended.

1
e 1SCS teacher serves more as a

-task easer- th;in a -task master.- It is his job to help the student
iinswer the questions that arise from his own study rather than to try
to anticipate and package whayhe student needs to know.

There is nothing radically new i(ii the ISCS approach 0.instruction.
Outstanding teachers from.SocrateA to Mark llopkins have stressed the
need to personalize education. 1SCS has tried to do something more
than pay lip service 'to this goal. ISCS' major cOntribution has beePt to
design a system whereby an average teacher, operating under normal
constraints, in an ordinary classroom with ordinary children, can in-
deed give maximum attention to each student's progress.

The development of the ISCS material has been a group effort from
the outset. It began in 1962, when outstanding educatcyrs met to decide
what might be done to improve middle grade science teaching. The
recommendations of these conferences w re converted into a tentative
plan for a set of instructional materials by a small group of Florida
State University faculty members. Small-scale writing sessions con-
ducted on the Florida State campus during 1964 and 1965 resulted in
pilot curriculum materials that were tested in selected Florida schools
during the 1965-66 school year. All ts preliminary work was sup-
ported by funds generously'provided by The Florida State University.

In June of 1966, financial support was provided by the United States
Office of Education, and the preliminary effort was formalized into
the ISCS PrtI)ject. Later, the National Science Foundation made sev-
eral additional gr,nts'in support of the ISCS effort.

The first draft.of these materials was-produced in 1968, during a.
summer writing conference. The conferees were scientists, science
educators, mid junior high school teachers drawn from all over the
United States. The original materials have been revised three times',
prior to their publication in this volume. More than 150 writers have
contributed to the materials, and more than 180,000 children, in 46-
states, have bev involved in th6r field testing. .

We sincerely kpe that the teachers and studentspho will use this
material will find that the great amount of time, money, 'and effort
that has gone into its development has been worthwhile.

Tallahassee, Flprida The Directbrs
February 1972 INTERMEDIATE SCIENCE CURRICULUM STUDY

t4,,V4112.% r .
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Ncites to the Student

This Record Book is where you should write your_answers.
Try to fill in the answer to each question as you come to it.
If the lines are hot long-enough for your answers, uselhe mar--

. gin; too.
Fill itt the blank tables with the data from your experiments:

And use the grids to plot your graphs. Naturally, the answers
depend on what has come before in the particular chapter or
excursion. Do your reading in the textbook and use this book
only for writing down yoUr answers.

Notes to the Teacher

In almost every in lance, variale answers are of a quantita-
tive nature and a e based on measurements the student§
themselves make. 1 these cases, other \answers may also be
accepted.
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Additional queslions I have thought about:

1.

2.

3

4.

5.

It k pherical with.different-colored urface..a lot of wat6'r. and

with white clouds crim2 Li1-12e areas. Jhc haie around it shows that

it has an atmosphere. It seems to he mav..netiied becau_se it a rreCt \ the

magnetic instruments.

)01-2. Solkl areas of so, eral different colors: Lirie ater areas: large

areas of clouds: se.veral larae river channels (if close enOugh): shadows

show mountains: thin halo shows an atmosphere.

ID1-3.. No

Smoke: material beimg thrown out: evidence ot: material01-4
throm,n out in the past.

1 3

Chapter 1
A First Look
at Earth

1
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Activity 1-1.J Jse map on the next page.

01-5. (Dcpends on studcnt dcciston.)

rit.6 St-ipported the idea.

a. Feb. I. 1971: h. Turkey; c. 35 km: d. 37.2° N; e. 30.2.° E.

Lititude 15° N and 1onailude 170° W

F11-9. Rina around the Pacific Ocean: Ma lav-Peninsula: Soutii Sea

Islands and Japan: line through North and South Atlantilt Ocean;

Mediteranean throuah to South Asia..
-

01-10. They are in zones.

01-11. Shallowthrough the mid-Atlantic 0 an; moderatewestern

coast of South America: deep-----,South Sea ls ,bds:

0142. Answers will vary. ("Don't know" may be a typical ahswer,

but better students may come up with a connection, between volcanic

1
activity and e a rth 91.1 ak e s .)

01-13. Yes (or partly)

^

EJ1-14. (Answers will vary: students may sugiest the volcanic model.)

1 4
. ,;,..,:' .4.k1

k. A; ,..a. .s.. ,-4,..',,,-.vs,,,,,... , ,,,,, ,.,..,; ,,q ,1,.., - , . s , , , s, s , , , ,..4 . ,,, , - , : . , . - .. : , , .,...-,14,,:'^ ..,-"-',--1\ ".4:',' i'.-'s=1,'":,.,'-:1;41',; ,-1--m ,'.:41..;;:,' _,-:. ikq,',7, lit ,),,, I'M ''' '''''. ;'''? hi-, .,

. ..
..W.f*14- :.. t ....,.f, .","'','-fr' ,

1,-,,,,,.,1.. AVii,t,'44tti4.,*:".' '''7.4' "1-:-.. 1. :"04Wio.444114. A>4..4'' ';4410.'a*Ir-Wk'$-"...7- . *'''"4". 71-r,70:..::4 ',.--44-.;c.,4,-,..-...---*.,---..' - ..=,-,:,--4,'.-0.44,243;
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SELECTED DATA FOR
DETERMINATION OF EPICENTERS
Day

GMT
Origin Time

G NI -L
Geographic
Coot, linates

i
i Megion and Comments

Depth
K Isd

Magnitudes
1 RI

LIR MN SU- TAT 1_ ONCi MB MS,

01 16 16.8 6.4 S 130.3 I Banda Sca 133 5.8

01 36 4410 7 5 s 156 3 t Solomoo Islands 48 4 9

I 05 40 0:P2 22 1 S 170 I T. I ovally Islands Region 24

1 05 . 53 34 9 21 7 N 143 0 E Mariana Islands Region i. 310 410

1 09 35 37.6 11.0 S 165.0 E Santa Cruz Islands N 4 4

I I I 58 00.9* 15.4 S 173.1 W Tonga Islands 17 5_0

I 12 13 27.6 36.4 N 43.4 E Iraq 16 5.1

Eel( at Mosul ,

1 14 : 37 25.7 36.7 N 68 3 V Hindu Kush Region N 4.6

. 1 15 42 27.0' 47,1 N 17.9 E Ilungaiy N 4 0

1 19 01 18.3 *3.2 N 146 '5 E Knril Islands 56 4.7

Felt on Hokkaido.
I 20 53 29.9* 0.8 S 120 4 E Northern Celebes 124 4_9

2 03 35 48.6 35.2 N. 36 3 W North Atlantic Ridge N 4.7
.

2 08 01 13.3 21.0 S 68 4 W Chile-Bolivia Border Region 115 D 4 8

2 09 18 32.5 P 34.2 N 117.5 W Southern California 10
i )44;14.0' N., 11731.2' W

k'reh,minaly Hypocenter and Mag.
-,

by Pas.
2 15 35 _26.2 28_0 N 111.8 W Gulf of California N 3.8

.

3 04 05 53.8 35.1 N 27.8 P Dodecanasf Islands 34 4.7

3 04 07 443 21.5 S > 179.1 W Fiji Islands Region 600 G 53

3 04 26 22.1 1 41.3 N 79,3 E 's Kirgiz-Sinkiang Border Region 17 4.9

3 05 23 i 08.0' 30.1 5 75_4 E ' Mid-Indian Rise N

3 08 10 05.2 8 4 S 111.3 E 4 Java 79 5.6

3 15 40 59.7 23.9 S 66_6 W ujuy Prrkinc.,,,yrgentina 197 4.7

3 17 18 19.2' .21.1 S 68.8 E id-hitt) R16) N 4.6

3 18 28 45.2' 36.2 N 141.1 E car Ea t 'Coast of Honshu. Japan 35 4.3

F It (II JMA) in Eastern Honshu.
4 09 p 56.9' 56.1 S 27.4 W So Sandwich Rands Region N 5.7 5.8

4 14 42 30.2 51_7 N 174.1 W A of, Islands, Aleutian Is. ill 26 4.9
,

4 18 33 18.0' 43.6 N 147.9 E K Is ds N 4.6

4 22 15 55.4 20.6 S 69.0 W Northern Tule 86 5.0

4 22 '51 28.9 6.9 S 155.5 E Solomon Islands 62 5.0
--J 5 01 21 05.1 33.0S 178.6 W South of Kermadec Islands N 5.1

5 02 50 503 61.4 N 147.8 W Southern Alaska 48 3.6

5 16 52' 47.6 41.8 N 35 E Turkey 6 4.3

6 13 28 26.9 51.2 N 179.2 W Andreanof Islands, Aleutian Is. 34 4.1

6 19 22 39.4 37.5 N 116.6 W Southern Nevada 5 0 3.6

7 05 35 15.6' 18.4 N 100.2 W Guerrero. Mexico zi 88 4.2

7 11 27 34.7' 23.5 N 44.8 W North Atlantic Ridge N 4.6

8 05 54 12.4 19.1 N 68.0 W North Atlantic Ocean . 48 .5.0

a 07 17 05.0 41.1 S 72.6 W Near Coast of Southern Chile 90 4,4

. Felt (III) at Valdivia.
I ea 02 37.2' 0.9 S 78.5 W Ecuador 28 4.1 \
8 14 00 00.1A 37.1 N 116.1 W Southern Nevatda 0 5.5

371)6' 36.4- N., 116'03'051" W. t ,.

Nevada Test Site. Mtniata (AEC).
Mag. 5 1/4(BRK).

I 14 39 56.8 19.1 N 64.4 W Virgin Islands N 4.6

9 03 03 1/.7 32.5 S 71.2 W Near coast of Central Chile 83 killed, 447
injured, and widespread property damage in

58 6.6

, .
Central Chile. 1.2-meter Tsunami (Peak to
Trough) at Valparaiso. Vag. 7.5 (PAS), ,

7.5 (BRK). \
_

.
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EPICENTER OATA-(continued)
I

Dav
G M I

Origin lime
GNU

(eographic
Ctkll dinate% Repon and Comment.,

1),epth

K M
Magmtudes

.1 RI

HR MN SVC 1 Al I ONG

_,.

. MR MS

9 04 46 25 6 32 5 S 71 4 W Nenr Coast of Central Chile, 69 4.5

9 09 52 SO 4 3 8 N 78 S W South of Panama 57 4 3
9 17 77 74 5 20 5 S 178 I W 'Fiji Islands Region 550 0 5.1

. 15 46 49 9' 53 0 S 22.9 I- South of Africa N 4.6
9 17 (X) 52 l 8.2 S 148) 1 Fast New Guinea Region 62

' 9 17 II 55.5 43.5 N 147.6 I- Kuril Islands N 4.2

10 00 26 35.3' 32,4 S 71 4 W Near Coast of Central Chile 65 4.3

10 17 72 37 2' 40.4 N 109.6 W Utah 8 3.8

11 05 30 53 9 0,9 5 13.3 W North_ of Ascension Island N 5.1

I I 11 43 13.2' 2.3_4 N 123 7 I Southwtstern Ryukyu Islands 34 4.8

II 12 51 33.7 8.2 N 38.0 W Central Mid-Atlantic Ridge N 4.5

12 09 02 N.? 24 0 N III 2 W Raja California N 4.8
12 73 50 15.7* 19.6 N 63.0 W Leeward Islands N 4.2
14 07 16 53.6' .5.8 S 153.2 I:. Ncw Ireland Region N 4.9

14- \ 14 48 41.2 47.8 N 114_4 W Montana 5 0
14 15 40 48.6' 60.0 N 152.7 W Southern Alaska .--- 82 4.0
14 15 51 58 1 37.9 S 741 W Q11 Coast of Central Chile 62 4.8

14 19 53 14.3 0 8 N 29.0 W Central Mid-Atlantic Ridge N 5.2 5.3

15 01 33 22.3 44.8 N 10.3 E Northern pray 8 5.2
2 killed. Damage at Parma. Felt throughout

' Northern Italy. ,

15 05 36 11 6 6411 N 153.3 W Southern Alaska I.50 4.4

15 06 15 31.4 37.2 N 36.8 E Turkey N 4.6

15 10 38 50.0P 34.2 N 117.5 W Southern Calilbrnia 10

34'14 l' N., 11727.7' W.
Prel lll Unary Hypocenter and MAG.
(3.0) by PAS. '

15 10 57 02.4' 41 7 N 142.6 E Hokkaido, Japan Region 57 4.1

Eelt at .Urakawa (II JMA) and Hachinohe
(I JMA).

15 143 49 07.3 44.8 N 10.3 E Northern Italy :, 19 4.0
16 04 31 28.4' 59.3 N 154.2 W Southern Alaska N

- Mag. 3.5 ML (ERL).
16 05 50 23.7 35.0 N 23.1 E Crete 42 4,5

16 21 ao 23.1 16.7 N 96.1 W Oa xata,t Mexico 14 5.2
17 03 23 53.6 15.3 N 45.3 W North AtIaTk Ridge N 4.6
17 03 39 15.4 55.3 N 161.5 W Alaska Peninsula N 4.3
17 05 32 42.9 7.0 N 94.7 E Nioobar Islands Region 138 D 5.8
17. 15 00 55.4 26.5 N 93.2 E Eastern India . 49 5.3 5.1

17 17 56 13.9 4.0 S 80.8 W Peru-Ecuador Border Region 35 0 4.8

17 . 19 30 14.IE 49.8 N 114.8 W British Columbia 0
Strip Mine Explosion.

17 20 10 71.5 21.5 S ''" 68.2 W Chile-Bolivia Border Region 123 5.4

17 21 45 23.6 38.3 N 39.9 E Turkey N 4.5

18 oo 02 26.2' 34.0 N 45.2 E Iran-lraq Border Region , N 4.7

18 16 18 .22.8 45.7 N 26.3 E Rumania 137 4.6
18 19 16 41.7' 18.3 N 100.7 W Guerrero, Mexico 110 4.7

21 03 00 32.2' 1.2$ 14.9 W North of Ascension Island N 4.5

21 09 14 26.1B 36.2 N 120.9 W Central California 8 4.2

r. 36'12.9' N., 12052.7'-W.
Hypocenter and Mag. (3.3) by Brk.

21 20 01 57.1* 30.9 N 41.6 W North Atliittk Ridge N 4.3

22 06 29 49.0 31.1 N 41.6 W North Atlantic Ridge N 4.8
25 15 31 11.4 41.3 N 29.5 W Azores Islands Region N 4.6

23 15 44 -.\ 27.4 47.8 N 114.3 W Montana , 5 0
Felt at Kerr Dam.
Mag. 3.5 MI (ERL).

24 20 24 30.6* 37,9 S 494 E. Atlantic-Indian Rise .. N 5.0

1 7
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RESOURCE 1.

rit. The evidence scow, to supp4r the idea of continental drift In

order for olacial grooves to lia%e formed in the direction they are now

found, ii would have been necesarN tor the glacier to have moved

from the oceans if the eontinent erenst together.

02. Somelhili !! eke besides glaciers made the grooves.

RESOURCE 2

at Yes, they match by colors.

02. Some lavers match: one doesn't.

03 The continents were onceioined together (oF the layers and foSsils
_ . .

developed where they now are, and then the land sank in the middle,

forming the ocean.).

RESOURCE 4.

01. Shallow

at,

N

[32 Intermediatc---(70 to 299 km

03 Malay Peninsula. Japan. South Sea Islands

04. Yes (gomew

05. Yes A

oft. The spreading was about the same.

07. The age of the rocks should get greater as you go away from the

ridge in- either direction. 4.

1, ,.`ft .

';"F. .

e..e4e

20
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.L.comtis \\ \ knt Ihe\ ,.1\ .0111clnitpl
[12-1. Chapter 2 .

oh: forinlhon lyric (2) ill,: limdc1,111:101 111,1,Ic The Mountains

maiks. nd 0) the hinn2 And I t n ol the lipt,fle

02-2. ir

Table 2-1

Sample Number or Color Number of Cdmponents
.

Tex /iure .Arrangement

Interlocking Noninterlocking Random
,.._.

Oriented

An

,
-

.
-

.

,

..

'3

I.

It

-

.

1.

,.

(

-

024. a. The three types oi rocks can bc dktinaukhed on the bask

of texture. laneous and metamorphic rocks have interlockM0 texture.

whereas scdimentar\ rock, ha\-e nonin1erloekint.4 texture. Some meta-
..

.marphic rocks also have the minerak oriented in hands..Sedimentarv

rocks contain fossils, but ineous and metamorphic rocks do not.

b. Igneous rocks form from the cooling of molten materials either

Within the crmst or at the surface. Sedimentary rocks form from dep-

osition of sediment (broken-up rocks) in the air or water, and then'

later are compacted by pressure and cemented together by chemical

means.. Metamorphic rocks are rocks that are changed bv heat and

pressure within the earth. c. All *cks are _made of minerals. The pre-

4

9
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11. .
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. 10
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i

dominant rock-formme minerals arc quartz, eldspar. Ifilk."a. hornblende,

and calcite.

ri2.4. Rocks with interlockin2 texture were formed tinder. conditions

of extreme pressure and heat as either ip_nc-ous or metamorphic rocks.a-
-Those that have a noninterlockim2 texture were formed by eemcntation

as sedimentary rocks.

Table 2-2

,

Rock Number
, -- .

- Mineral '

.

Type .

,

.
05.

I
mica, feldspar, quartz

,

metamorphic

. 06 ' . mica, feldspar, quartz
- ,

igneous .,

08 .

..

plagioclase, feldspar,
holnblencte

.
.

igneous

12 .---., calcite
..

metamorphic

. .

. .13"
r

qtiartz .
.

sedimentary .,.

17
. ,

calcite , sedimentary

024. Possibly all three kinds. The valley and ridges consist of sedi-

mentary rock; intrusion§ of igneous rock occur along the Blue Ridge;,
4

some of the uplifted rock rnav have been chanaed to metamorphic.
s/

024. (Answe4 will vary with locations.)

024. (Answers will vary with locations.)

024. (Answers will vary with locations.)

22
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rj 24.
The ground appears to have cracked (faulted).

-I he \\ est \\ all of the
[12-10.

The mountains cre lifted up and tilted bN, 1,1ulting.

(Student miswers v,,d1 'accordinu to the model used.)
LI 2-1

It is an igneous rock (rhsolite)...The line crystalline. glassy.

frothy nature of the r)')ck sugoests that it %vac tf)rnicd from molten rock

at thc surface of the earth.

2 14
The Mono craters were active volcanoes at one time. Since the

El -
rock is igneous, the material in the formations came from below the

surface. It flowed out through openings, forming the- cone-shaped

mountains.

Yes. The shape of. Mount St. Helens suggests the classic yol-
ri 2-1 5.

canic cone. Like the Mono craters. it was formed by the -.piling up of

once when materials on the surface of the earth. You would expect

the 'rocks in it to be largely igneous.

02-18
The rocks (gray granite) are igneons, but they were formed

.

deep beneath the surface. They cooled more slowly and tinder h(o_her

pressure than the igneous rocks that formed on the surface of the Mono

craters.

0247 Molten rock formed into a dome-shaped mass deep under--
.

ground, and then slowly hardened. The material over SO around tile

-.dome-was softer 'than the dome.itself and eroded away, leaving the .-

dome exposed.

9
N-

.

3

. 11
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4

CHECKUP

1. 1 he (LA-colored rock I\ an nit! mum or molten rock dial filled a

clack undell.lound and Own slowl\ haidened It hcc.Anle vp,INc hec,ww

()I a roadcut.

2, 1 he sedimentary rock I\ older than the 1011COLI rock. Thc molten

rock forced it\ way tin otn.,,h the crack In the sedimental-% sock in forminE

the itIneou\ intrusion,.

0248. The 2eneral process wa\ foldirft of lavers of rock caused by

lateral pressure. .1 he horizontal laver\

fold\. which were then eroded.

were wrinkled into a series of

(Anwerm---will vary accordin12. to the model med. A model of

ei t her the collision ot crust ui plqLes or Lhe "wrinkle-a

apple" can explain the faulting and folding.)

02-20. The glacier exerts a force on the rock to remove chunks
\

of it, carry the chunks some distance, and deposit them, thus

changing the shapes of mountains.

AO,

02-21
More snow falls than mel Ls. The snow compresses and Eorms

.

ice. The ice moves down the mountain hecause of the fQ17-ce of

vavity. The forces of- weight and friction act on the

mountains as the glaciers move, wearing them away.

02-22. U-shaped valleys are formed by the mass of ice, carrying

rocks imbedded in it, scouring and carving out a wide, curved bed.

Pluckihg of rock by ice at the head of a glacier deepens and widens a

2 4



A

hole to make a howl-shared basin. 'Ibis bo\d-shaped basin may fill

with water, forming a glacial lake. 1 ributary glacicrN, flo\%in into the
1

,matO glacier from the side. have less ice in them, and therefore scour

at a slower rate. When the ice melts. the \ alley of a tributary _?lacier is

left hipil above the main valley and is called a hinoina

RESOURCE 5

No. Name Prediction Results of tests

05 .,

. 3

06 .

07

08 .

09 ,
,

10
.

,
11

.

12 .

13

14

15

16 .

17
.

.... -

18

19

20

t

r"

. 13



RESOURCE 8

This is a control.

D2
changed in the ilko dishes to which the chemicals had been added.

1he sand was somewhat cemented to2ether, and the'color had

There was ,no change in the sand in the control dish. ..

RESOURCE 1.6er

ISC4Nillage

'ggy Row)

. .

26
41k

.
`-

:

el

. .

.. , .

. .
. -, . ..

11 .
.," ' - . .

.. . ' r. ',4A's ,V

l''.-74,F'''..."V.:,7,-!' A'.7t.'fre:'''A-7---A-;'-'4----i2.4,;1',,,,,a-3,-,11- =2:-.



11?

ro. The rock types chan2.c from NedimentarN (s.halc) to prop_iessIve

, ,
forms of metamorpmc (slate. schist. veiss) as you !!.o toward the loN ci

right.

02. The siLe of the minerals will v.et larger aN you provess downward

03. The arraw2ement of minerals will he toward more.,p_ronounced.
.,

banding from 16 to 18 to 20 to 05.

4. The lower right corner

R SOURCE 11

Harder than glass

02. Nonmetallic luster

RESOURCE 13

t. Yes (somewhat)
,

.;-(Z

02. They were formed by volcanic Action.

,



Chapter. 3
The Midlands,

A Pathway
to the Sea

I he la\ eicd lock as to, ivied undci \,ttct At sonic tone in OR.3-1
11.11 11(.1 ; h " ;1/4

\ MCI has hp,,h 1,1111/41h. (-111/4.1:1 1IICH 110111`.! 1.11,1(11\ It03-2.
!LP\ IiiIi 1)0ICHWII CIICI \ hk'n .1 111.'11 1/41(' .1(1,0,1 (HAI! t1/4

destination.

I I)C 11\ H encl.!), 1,1 alea tt hiIi eie\ alion 01,211

pICJiIIiI c"erP\ hP-'h l'Icetpu."'h. I h" Rced 1"'lehhal "'et 2.v

and NA MeV tO ect stai led

03-4. aclOrs that cause a ti\ el to i10\\ i!t1\ I) i;ipicl change 0 I

potential to kinetic : (2 ) sillooth 11\ Cl large :.ource of

water.

Factors that cause a river to slow (lox\ ( levelina off of

riverbed oes, rapid drop): (72...) obmades, obstructionsInd routthnes,s

of bed: (3) loss ol ater (.-1IverstoiL sinkinL, in. etc.

Factors causing Ft \ CF to Carl\ away rock and soil: I) hj 1

kinetic' energy: .( ) looseness of soil: (3) hardness of rocks:.(4) sinoo

ness of riverbed. 9

As the potential eneri2v is cham2cd to kinetic ener2v in the hills.03-5 . ,_-
, .

the river moves faster. It picks up largevocks and a larger load of ,

rocks and soil.. When it reaches the valley, it loses its kinetic energy

in friction and slows down. It drops the larger rocks first and finally

the smaller ones. Deposition is atleeteti by rate of-flow, size of particles,

obstacles in 'stream bed, and changes in direction of flow.

28



034 ( Frcdik non \ til dcpcnd on choicc.)

Taw. 3-1

Feature
Your

prediction

Results of Test
.,

Accept prediction.
Reject prediction.
Revise if rejected.

/
Waterfalls
(Figs. 3-13
and 3-14)

4
.

.-

.,

Gullies
(Fig. 3-15)

...

Meanders
(Figs. 3-16,

3-17,
and 3-18)

. ,
.

.

,

rrediction 1. Hard rock on trp of Niagara: mixed hard and soft on
top, with hard underneath, at Yellowstone.

Labeled sketches:

p.

29

S.
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Prediction 2. (1) Wa ict novo, km aid lwitoin 01 page, and (2) gullte!4
ilI deepn and lengthen upwat d on the rage

'Labeled sketdi:

.;

Prediction 3. Deposits of sand on inside of each curve. Water at that
point will be- moving slAer than at a point across the
river. The land will be eroded away in Figure 3-18.

037 The sand has moved from left to right. The left photograph was-.
taken first.

sr
RESOURCE 27

Table 1

Slope
\(in cm)

Rate ol.; Flow
into Trough
(in ml/sec)

TrOugh
Bed

Speed
(in cm/sec)

rial 1 4 10 Normal

rial 2 8 10 Normar -

Trial 3 12 10 Normal

Trial 4 4 . 20 Normal

Trial 5 . 4
-,

10 Gravel-
covered

"v".r!..14.0
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03t Layers of sand i.called dune bedding)k-4,

saWater-deposited nd is in horitontal layers:..._, wind-deposited sand

(S-is in tilted and curving layers.

RESOURCE 37

01 Saud on the side lacing "ou moves up the slope_ and drops on....
the far side.

02. The veuetation

Figure 5A. From left to right.
05.

The change from Figure 4-3 to 4-4
1144.

Yes. The trees appear undamaged, so it is likely that the wave04-2.
action of ihe water, rather than the wind,'removed the cottage and the

sand.
t;

The low-energy waves move s.andinward, buildino up the beach.

The high-energy storm waves move sand outward, eroding th'e beach.

They erode, the rock, expending the greater amotnit ) of Their04-4.
4

'a energy on the headlands. They then move with less energy into the

p .kets, depositing sand and foi-ming beaches.

The rate of caye carving depends on the energy level of the
0441.

waves, the range of the' tidal cycles, seasonal din'erences in waves, and

the hardness 91 the rock.

Chapter 4
The Shorelands

19



The u.lon of the \\-atet Of the MC0111111-1' \\ on the bottom

causes the v. aye to break.

Waves bend as they entet a bay because of diffraction. The wave

hits the headlands of the bav first the center part of the wave continues

u n i Treded .

Sketch of Prediction:

'Waves approaching a shoreline at an angle bend because of refraction;
the part arriving first is slowed up .first and the wave front bends.

Sketch of Prediction:

4

.



I he ,ra%itatIonal itilaction 01 the IllOon Old the \lin on the earth
0441.

11 out ard ht1H11,.) t hi' OCC.I h thlk IA)]

nariow ione ot COA41".11Yhe to \ al11110 \\ MCI. (:k_ 1 he 2reater the

.,difference between low ;uid hiqh tide. the 2.re;\ler amount of.hore that
._ ._

will be subjected to wa%e action, a more the relationship between

ships and docks will -b-e 1d1d,

044. The flat area represents an old wavo7cut. bench. The sea level,

has dropped (or the land has boon uplifted) and new cliffs have formed.

The remains of ol(1 sea cliffs, stacks,.and arches inland, and old wave-

deposi Led sediments on Lilo clat; al:ea (wh:ich resembleu the tidal flat' in

44,

Figure 4-14) arc eviciculce for the change in sea level:

04 Most of the sand and silt was carried down by the river.
40.

However, ocean tides, currents, and wave action move.sand and silt

also. The material.browillt down'hv the river can,he.oved. right or

. left depending on the Prevailing winds'. and currents. They would

probably have a broadening effect on the delta.

D4-11
Waves strike the coast at an Alique arwle. The wave action

.

carries sand along the beach. Longshore currents also carry the sand.

If there is a .change in direction of the coastline inward so that a point,

or headland, is formed, then waves'will be bent, or refracted. around

the ptlint and lose enough energy to deposit sand. This sand builds

up as a curved spit.

A plaCier moved down from the.mountains to seour out a wide,
0442. - .*

U-shap .d valley. Alternatively, a fast-flowing river cut a V-shaped, deep. 21

-tt+14;,-, -



fIVCI Cd dOWI1 to the sea. \\ ith the ineltint, ()I placial

'ice, the sea level tow (on,aderablv. f1oodim7 both the plactal and the

I I \'CI \",111C)'.

RESOURCE 41

Sketch of Prediction:

-N

22
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How Well Am I Doing?

You probably wonder what you are expected to learn in this science
coupe. You would like to know how well you are doing. This section
Of the book will help you find out. It contains a Self-Evaluation for
each chapter. If you can answer all the questions, you're doing very

, well.
The Self-Evaluations are for your benefit. Your teacher will not use

the results to give you a grade. Instead, you will grade yourself, since
you are able-to check your own answers as you go along.

Here's how to use the Self-Evaluations.' When you finish a chapter,
take the Self-Evaluation for that chapter. After answering the questions,
turn to the Answer Key that is at the end of this section. The Answer
Key will tell you whether your answers were right or wrong. .

Some questions can be answered in more than,one way. Your answers
to thesequestions may not quite agree with those in the Answer Key.
If you miss a question, review the material upon which it was based
before going on to the next chapter. Page references are frequently
included in the Answer Key to help you review.

On the gext tb-last page of this booklet, there is a grid, which you
can use to keep a record of your own p gress.

.e V , q-,:
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in

Notes for the Teabher.

The following sets of questions have been designed for self--
evaluation b\ your students. 1 he intent of the self-evaluation
questions is to inform the student of his proL,ress. The answers
are provMed for the students to give them positive reinforce-
ment. For this reason it is important that each student be
tlto,,ved to ims\ker these questions without feeling the pressures
normally associated with testing. We ask that vou do not grade
the student on any of the chapter self-evaluation questions or

.in an\ way make him feet that this is a compiirative deviee.
The student should answer the questions for each chapter as

m)on as-he finishes the chapter. After answering the questions.
he should check his answers immediately hv referring to the
appropriate set of an\wers in the back of hR Student Record
Book.

There me soMe questions that require planning or assistance
from the classroom teacher or aide. Instructions ror these are
listed in color on the pages that follow. You -should check this
list carefully. noting ony item that may. require Your pteceqce
or preparation.. Only items _which require some planning or
assistance are listed..

You should check .oecasionallv to see if Your students are
completirt2 the progress chart on pane 41.

24
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List the numbers of all the resources you used for this chapter. SELF-EVALUATION 1

01-1. This unit is about the earth's landscape. In the chapters that
follow, you will be isked many questions about the earth's features,
such as how they may have been formed and what they may look like
in .the future. Where will you get the information to help you answer
the questions that were referred to as resource problems?

01-2. What observations have geologists used to support the idea that
the continents might have been joined togeth6- in the past?

.01-3. Indicate with a check mark those areas that have a large numbefr
of earthquakes.

western coast of the U.S.-

.;

eastern coast of the U.S.

the state you live in

(14ka
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SELF-EVALUATION 2

between North America and EuropC

-eastern coast of South America

01-4. Which theory or model explains the pattern of earthquakes on
the earth, sea-floor spreading or the contraction theory? Explain your
answer.

01-5. Look at the combined drawing in your textbook of the three
landscapes. (Page 9, Figure 1-4 in your textbook.) Which section, A, B,

or C (see the left margin), contains features that are most like the
landscape where you live?

List the numbers of all the r6sources you used for this chapter.

02-1. What interpretations can you make from the following observa-
tions: The tilt edimentary rocks reported on the side of a mountain
is 21°. -Several ....sils ofsanimals that once lived in ocean water have
been located within the rocks.

2-2, You should prepare 02-2. Obtain from your teacher the rock samples 06 and 19. Describe
in advance several bags, very carefully the appearance of each rock.
each containing 1

sample of pink granite

(06) and 1 sample of red

sandstone (19), 1 hand

26 lens and 1 n:il.

4i,1

38

!).



Do you think (he rocks weie formed m chtkient ways'? Fxplam yotu
answer.

Identify at least one mineral in each rock.

02-3. Suppose you visited the mountain shown in the picture below .

to collect rocks. As you collected your rocks, suppose you found that
most of them were one of three typesglassy, frothy, or fine-grained
crystalline. Predict how the mountain was formed.

1



j2-4. Dem.-nhe the pro-cesses that plobably formed thc foci, lenturc
plowed below.
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02-5. Describe how the mountains on the next page were probably
formed.
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024. Predict how the mountains shown in question 2-5 will look in
the distant future.

d t02-7. Suppose the hind around the Gulf of Mexico were fted in
the future. Describe what you think the mountains would

i
ook like.

What-kind of rocks would you expect to find?.
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SELF-EVALUATION 3 List the numbeis ot all the RMOUIC(Th you used NH this chaptei.

[13-1. What does the layered rock tell you about the history of the
landscape shown in the picture below?

03-2. In this chapter you did several experiments with the stream table
to find opt some properties of rivers. Some factors you studied were

'the slope,of a river, the volume of water, and the smoothness of the
bed. How do changes in these factors affect the ability of a river to
erode the landscape?
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Questions 3-3 through 3-4 refer to Figures A and B above.

03-3. 'What are the major differences'between the two streams in terms
of potential energy? kinetic energy? erosive ability? rate of flow? size
of particles carried in stream?

03-4. Predict what you think the landscape in each picture may look
like in, the future. .
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I 13-5. The figure below shows a Met ilowinp toward the bottom of
the page-With a series of meandering bem.k. Make a Aetch showing
what you think will he the path of the river some time in the future.
Explain your sketch.

411

03-8. Some of the most fertile farmland in the United States is now
on the bottom of the Gulf of Mexico near the mouth of the Mississippi.
Where did it come from? How did it get where it is?

SELF-EVALUATION I List the numbers of all the resources you used fot: this chapter.

04.1. The following statements were made by an ISCS student about
the landscape shown on the next page. Place a check mark. (V) next
to each statement that you agree with. Forthose that .you disagree

32 with, state your reasons.
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a. There does nbi appear to be any evidence Of uplift'in MiS-area.

, Tbe rock Outcrops ii A are probably more tesistant rock than
the tOck on the shore.

The waves break beCause of interference or friction with the
7-sea bottom.-
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04-2. For each diagram below, skctch a pattern that you believe
describes the waves as they approach the shore.

LAND LAND

WAVES

C14.3. Use the picture below to aI'er the following questions.
Do you think the beach house is in a good location? Why?
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Was this picture taken at low, or high, tide? Explain your answer.

Do you think there e many sandbars in this area? Explain your
MOM%

, vs
1

044. Predict what would happen to the,New Orleans harbor (below)
,

if the area were not continuously dredged: ,
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SELF EVALUATION1')NSWER KEY

Nel

SELF-EVALUATION 1
1-1. Resources have been provided to help you answer the questions that are raiseci-i each of
the chapters gf this unit. When you meet a resource question, you will be referred to a clulter
of resources located at the end of the chapter. It is your responsibility to select and do the resource
or resources that seem most appropriate. In some cases you will only have to do one or two
resources to answer a resource problem, while in other cases you may have to use all the resources
in a duster. There are other places you might go for informationto your libriry, films, or even

your community itself.

.. 1-2. The observations that have been used to support continental drift are varied. They. include
-_, the location of glacial features, such as grooves in rock and deposits of glacial till, on continents

parafed by oceans. This has led to the inference that these features could only exist if the
&tents were together during an ancient ice age. Another line of evidence you might have

mentioned is the location of similarsequences of rocks on the Southern Hemisphere continents.

See Resources I and 2 if you.had trouble.
. ,

1-3. The following places would have large numbers of earthquakes: western coast of U.S. and
midway between North America and Europe (mid-ocean ridge). If you live in a ivestern state,

you might have said the state you live in. The answers to Os question are based on Activity
1-3, where you plotted the locations of a large number of earthquakes. Check your completed
map of earthquakes, or look at the .map on page 20 of Crusty Problems. ..

),..

1-4. Sea-tioor spreading seeins to account for thepattem of earthquakes. According to the theory,
new crust is forming at the mid-ocean ridges and spreading away from these areas. Crust is pulled
bock into the crust at deep-sea trenches. Thus, earthquakes should OCCUr where the action is:
In this case the aCtion is along the mid-ocean ridges, the western edges of con nents of North
America and South America, across central Europe into Turkey and across to I dia, Thus, you
should havc noted that there are belts of earthquakes indicaiing the places where crustal plates
are spreading apart or coming together. Review Resources 3 and 4 if you had trouble.

14 Your answer to this question depends on where you live. You may live in a mountain region,

- Of you may live in the midlands. You may even live near the seashore. You can ask your teacher
to check your answeL More than likely, you will recognize the kind of landscape of the nearby
countryside even if you live in a city. ., , ., 37
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SELF-EVALUATION 2
2-1. You might have some of the following interpretations Sedimentary rocks with a tilt of p,
have been uplifted from their oi Tina! position The fact that fossils of sra animals ar9,4nd
in a mountain might have led von to say that the land was uplifted from the sea (or ;:ea level

went down). Review pages 27 00 if von !tossed this

2-2. Rock sample 96. wluch is a pink granite, is composed of more than one component or mineral
It contains a black mulct al. a pink mineral. and an Oft-white mineral 1 he minerals (hornblende,
feldspar. and quartz respectivelve an imer locking textme and are randomly arranged in the
rock Sample 19 is a sandstone The iock is red in color, and if ou cxa !!!!! ied it under a hand
lens you probably noted that it appears to be composed of one ll neral Ii is noninterlocking.
Sec pages 31-32 if you had trouble descnbmg the rocks.

You should have concluded (-Tom your observatioffs that the rocks wcrc formed in different
ways. Sample 06 was probably formed by the cooling of a hm molten material beneath the crust.
The sandstone was probably formed from the aLcumulation of quart/ grams in water, which were
later cemented together If you had trouble making inter-pi-emboli, sec Resources 6, 7, and 8. If
yon could not identify the mini:rid, check Resource 11,

2-3. The evidence suggests that the mountain is volcanic If you look at the picture, you will
sec the mountain is cone-shaped. which is typical of volcanoes_ The rocks described arc igneous,
which indicates that they arc formed from molten material. See the section on Mono craters on
pages 37 39, and check kesource 13.

2-4. The rock was apparently t flat-lying sedimentary rock that became folded because of pressures
squeezing in from the sides. Adel used to interpret folding is describe4 in Resource 18..

2-5. The mountains picturcdiire wedge-shaped. Onr explanation for the formation of wedge- _

shaped momitanis is slippage along a fault or an uplift. Whatever description you gave-to help
explain the shape of the mountains and their uplift is okay 'as long as it provides' for the steep
wedgelhape of the mountains. If you would like sonic help on this, see pages 35-37 and'Resource
17.

2-6. Today, the nion'liins in the picture are steeP and jagged. In the distant future, they may
look quite different. T eY may be very smooth. It is also possible that folding may occur. As
time passes, vegetation may increase on the mountains. These arc only a fcw of the many
predictions you could have made. It is important for you to include in your prediction the idea
that in thc distant future these mountains may look very different' t n they do today.

2-7. If the land around the Gulf of Mexico were uplifted in the future, the mountains would
very likely be composed of ripple-marked, tilted rock. The area would probably% have a great
deal of sedimentary rock with impressions of small sea creatures and many shells. It is not likely
that this event will happen in your lifetimsor even in the next fcw hundred years. However,
you might like to think about it. Since a treMendous amount of soil and silt is being du'mped
into the Gulf of Mexico from the surrounding rivers that empty into it, it is quite possible that
this could happen someday.

SELF-EVALUATION 3
\
\ 3-1. The rock, because of its horizontal layers, is apparently sednneritary. It was probably fo9rted
\ when sediments were'deposited underwater. Thcsc sediments could have hardened into rocks by

\liemical action. Thtg, the cliff here was probably underwater a long time' ago. See Resources
1, .8. and 9 in Chapter 2 for information about how this arca may have been formed.

3-k The greater the kinetic energy of a stream, the greater its erosive-ability. Increasing the slope
of a'eam makes the water 14w faster. Streams with high slopes should erode more material. -

than those with kende slopes. The more water in a stream. the greater its capacity to carry material
away. \ou should have noted that the smoothness of the bed affects the velocity. Increased
smoothn s.s increases the velocity. If you need to review these ideas. see Resource Cluster B in
Chapter 3

9
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3-3. The stream in picture A is a meandering stream flowing along relatively flat ground The
stream in picture B is obviously a monnunn stream, falling d6wn a sloped arca The two streams
are quite different. One is moving relatively slowly, r itsting and winding, while the other is moving
verY rapidly. They arc alike in that they are both composed ^of moving water and 'both streams
have energy. With reference to each variahle you may have included the Wowing- You may
have said that the stream in picture B has more kinetic energy and the stream in picture A has
more potential energy if you assumed that it was at a high elevation. There is another y you
could look at energy in these situations. You could consider that because of itsheig I c mountain
stream also has potential energy. As the water plunges down the mountain, its itential energy
decreases. When you talk about kinetic and potential energy, everything depends on your point
of view.

See pages 103 and 104 for more informatiXn about energy. For the u4andering stream in A,
the outer bank of the river is being eroded by faster water, which fiats more kinetic energy. For
the mountain stream in B, most erosion is probably taking place as the water hits in the lowest
part of\ the picture_ See Resources 28 and 36 for erosive ability. 'The rate of flow is probably
greater in.river B than. in A. The size of the particles being carried in A arc probably smaller
(mud and silt -size) whereas, because of the higher velocity, large particles can be carried in B.
See Resources 27 and 28..-

3-4. In the future river A may change its course many times. As it changes its course, it may
leave behind small lakes and islands. It is possible that the river may even disappear, leaving
behind a dry channel. It may even increase in size, covering u much larger arca. In the distant
Mum, a. huge waterfall may be formed in the landscape shown in picture B. or there may '-be
a series of waterfalls, one after the other. There's also a possibility that a large gorge may be
carved out of the rock. See Resource 36 for river A, and 33 for river B. 0e

34. Your sketch should silow the continued erosion of the outer bends of the strean6This would
cause-cutofTs or'oxbows to occur. One possible path is shown here: ,

34. The Mississippi River drains a large portion- of the midlands' of the Utiged Stites. If you
look at the map in Resource 25, you will see that the Mississippi flows many, many miles through
the midlands.. Its origin is about BeMidji. Minnesota, from whenceeit flOws south into the Gulf
of Mexico. The area through which the Mississippi flows contains some of the most fertile farmland

;in the Unfted-States. As the,river flows and tributaries join wi* the Mississippi, the water carries
away the soil from these farmlandi Eventually, this .soil is dumped in the Gulf of Mexico. If
you ever visit the harbor at.New Orleans, you will see huge pumps that work continuously to
remove the sand from the bottom of the harbor in order to.keep the channel open. .

50 J
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SELF-EVALUAT1ON 4
4-1. You should have checked (agreed) items b, c, and d. If you did not agree with these, check
Resource 38 for b, 39 for C, and Activities 4-1 through 4-3 tor d. You may not have checked
a, since there is evidence of a former beach or bench at a higher elevation The flat surface in
the upper center of the photograph woll above the current beach might have been Lifted to that
elivation. Of course, yo,u might have said that ocean level went down, and you could also be-
right.

4-2. The wave patterns might have looked like these:

LAND -

WAVES

LAND

-

A

Check Resource 40. For your information A is an example of waves bending becausof refraction,
and B because of diffraction.

4-3. If you studied the picture carefully, you probably came to the conclusion that this coastline
does not receive violent wave action except perhaps during a storm. The beach house is sitting
relatively unprotected. However, if you look closely at the trees, you will notice that they Jo not
seem to be bent in any one direction, indicating that this area does not rece ong periods of
strong winds from a single direction. Probably the beach hbuse is in a g ocation except, of
course, in the event of a hurricane. You should have come to the concl ton that the picture
was taken at low tide. (You can see a double row of seaweed and trash deposited along the beach
as the tide went out.) Wheiher or nOt there are sandbars in this area is wore difficult question.
You really have to study the picture very carefully. If you do, you will see a Jetty in the foregtound.
This was built to prevent the transport of sand. If you visited this area, you would find that the;e
arc many sandbars, and sand could 1/.. transported up the coast. But the jetty has been built
purposely to interrupt the wave actibn that transports this sand. Oteck.Resource 46 for ihrther
information.

4-4. If you have studied the chapter on the midlands, you already know that tons of sand and
silt are carried by the Mississippi River as it .flows into the Gulf of Mexico. As the Mississippi
River enters the Gulf, it slows down and drops some of its load. If the harbor were not continuously
dredged, it would soon disappear, because the sand would pile up higher and higher.

4-5. You should haye placed D for depositional features and E for erosional feasures as shown
below. You can find llirther information on each feature by referring to the resources or pages
listed next ID each feature.

D sandbarResource46
cavePage 161, and Resource 38

..13._spitResouroe 46

E sea cliffResource 38
D beachPages 157-160

")
Vltf4 , t.,1P,;

r
.



My Progress
Keep track of your progress in the course by plotting the percent
correct for each Self Evaluation as you complete it.

tber correcPercent correct Num
X 100Number of questions.

. To find how you are doing, draw lines connecting these points. After
you've tested yourself on all chapters, you may want to draw a be`st-tit
line. But in the meantime, unless you always get the same percent
correct, your graph will look like a series of mountain peaks.

RECORD OF MY PROGRESS
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