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‘Foreword

{

Y A pupil’s cxpcncnces between the agesof 11 and 16 probably shapc x°
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 js the age at which most stu- ;
dents first gain the ability to sfudy science in a really organized way.

Here, too, the commitment for or against science as an interest or a

~vocation is often made. Lo _

N + Paradoxically, the students at this critical age have been the ones

least affected by the recent effort to produce new science’ instructional

i " materials. Despite a number of commendable efforts to improve the

situation, the middle years stand today as a comparatively weak link in
y ' science education between the rapidly changmg elementary curriculum : )
and the recently revitalized high school science courses. This volume - o
and its accompanying materials represent one attempt to provide a
X sound approach to mstructnon for this relatively uncharted level.

B

ay

_ _-mstcad to - challcngc some of the most firmly cstabllshcd concepts
<" about how to teach and just what science material can and should be
- taught to adolescents. The ISCS staff have tended to mistrust what - _

_ -authorities believe about” schools, teachers, children, and teaching until o

. -~ we have had tBe chance to test these assumptions in actual classrooms o ' ( o

with real children. As conflicts have arisen, our palicy has been to rely , N

-~ more upon .what we saw happening in the scl?ills than upon what o B

a authorities said-could or would happen. It is largely because of this

' . policy that the ISCS materials rcprcscnt a substantial* departurc from

_ the norm. .

ST - The primary dlﬂ"crcncc bctwcen thc ISCS program and more con-

' ventnonal approachcs is the fact that it allows each studcnt to travel

L
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at his own pace, and 1t permits the scope and Yequence of istruction
to vary with his interests, abiliies, and backpround. The 1SCS writers
have systematcally tnied 1o grve the student more of a role 1n deciding
what he should study néxt and hg soon he should study 1. When the
matcrials are 11376(1 as antended. the 15CS teacher serves more as a
task caser”™ than a “task master.” It s his job to help the student
answer the questions that anse from his own study rather than to try
o anuupalc and packapge what lhc student needs to know.

There 1s nothing radically new in the 1SCS approach to-instruction. -
Outstanding teachers from Socrates to Mark Hopkins have stressed the
need to personalize education. 1SCS has tried to do something more
than pay hip service 1o this goal. ISCS' major contribution has beed to
design a system whereby an average teacher, operating under normal
constraints, m an ordmary classroom with ordinary children, can in-
deed give maximum attenuon to cach student’s progress.

The development of the ISCS maternial has been a group effort from
the outset. It began in 1962, when outstanding educators met to decide
what might be done to improve nmuddleqgrade scieice teaching. The
recommendations of these conferences wgre converted into a tentative
plan for a set of instructional matenals by a small group of Florida
State Umiversity faculty members. Small-scale writing sessions con-
ducted on the Flornda State campus durning 1964 and 1965 resulted in
ptlot curriculum materials that were tested in selected Florida schools
during the 1965-66 school year. All thys prelimmary 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 prehiminary effort was formalized ‘into
the ISCS Prdject. Later, the National Science Foundation made sev-
eral additional grénts in support of the I1SCS effort.

The first draft of these materials was produced in 1968, dunng a.
summer writing conference. The conferees were scientists, science
cducators, and junior high school teachers drawn from all over the
United States. The original materials have been revised three times i
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 b involved in their field testing.

We smcerely pe that the teachers and studentg.,who w1ll use this
material will find that the great amount of ume, money, and effort
that hdS gone into its development has been worthwhile.

Tallahassee, Florida The Directors
February 1972 INTERMEDIATE SCIENCE CURRICULUM STUDY
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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, use the mar-- _
. gin,’ too. . L R S B

'Fill ih 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 part&cular chapter or . _ .
excursion. Do your reading in the textbook and use this book - A T
only for writing down your answers. | . . \ o

2

Notes to the Teacher

- | ' - :
In almost every in_‘tancc;:,'_vari_able answers are of a quantita- S .
tive nature and ale based on measurements the students ' :

themselves make. |
~accepted. '
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Additional questions 1 have thought about: Chapter 1
1. A First Loo
g - at Earth
3. - %
a. &
5.
’ i[:l"-"- It i\".\'Phcric;ll with different-colored surlaces.a lot of }\ atér. and \

¢

with white clouds coverine large arcas. The haze around 1t shows that

it has an atmosphere. 1t seems to be magnetized because it aftects the

3
- o

- : . ' . N
magnetic instruments. o : ) ‘ . :

)[:l"'z Solid arcas of several different colors: large water arcas: large
areas of clouds: several large river channels (if close enough): shadows o
“show mountains: thin halo shows an atmosphere. b ‘
. .
X
]1-3..
o . A \ . . < .
C]1-4 Yes. Snmkc& material being thrown out: eviidence of materal
thrown out in the past,
e . - -
13 R ’
< ;‘&"{f Y N A ThY ¢..w "
Rt » ‘\xm LR
-r.‘!?\'
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Activity 1-1. Use map on the next page. :

[]1-5. (l)cpcnd\ on student decision)

[()1-8. S‘.’P}‘”'"‘Cd the 1dea. .

(117, 8- Febo 119710 b, Turkey: ¢ 35 km: d. 37.2° N; e 302° E.

[]1-8. Lattude 15° N and longiude 120° W

3 -

11-9 Ring around the Pacific Ocean: Malay -Peminsula: South Sea

,mg.

Lslands and Japan; line through North and South Atlanti& Ocean;

-~

Mediteranean lhrough to South Asia. - _

a4

11-10. They are in zones.

: , ’ '
[]1-11,_Shallow—through the mid-Atlantic ()q}/:m: moderate—western

-

coast of South America: deep-—South Sea lsémds.
TR

[]1-12._Answers will vary. (“Don’t know™ may be a typical ahswer,

but better students may come up with a connecton between volcanic

activity and earthquakes.) ) N

S

[]1-13. Yes (or partly) -

(t-14 (Answers will varv: students may sugeest the volcanic model.)

v

(]
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‘ SELECTED DATA FOR
DETERMINATION OF EPICENTERS

injured, and widespread property damage in
Central Chile. 1.2-meter Tsunami (Peak to
Trough) at Valparaiso. Mag. 7.5 (PAS),

75 (BRK).

Day Ongin Time Geographic ! \ Depth Mugnitudes
GMT G M'[\ Coordimates Hegion and Comments KM L R1
- %
}' HR MN SEC LAT LONG MB MS,
{ i]] 16 16.8 645 1303 F Banda Sca 133 58
i (4] S6 @() 788 156 3 £ Solomon tslands 48 49
I 0s 40 2 2218 1701 L Foyalty Islands Region .24
] 0s . 53 349 217N 1430 F Manana Islands Region . * 310 4\()
} » 35 316 1108 1650 L Santa Cruz Islands N N 44
1 i 58 00.9* 1545 1731 W Tonga tslands 17 50
] 12 13 276 ¢ J64N 434 L Iraq 16 b}
Kelt at Mosul f
i 14 37 2517 367N 683 F Hindu Kush Region N 46
| 15 42 27.0° 471N 179E Hungary N 40
1 19 0l 183 | 32N 1465 F Kunl Islands 56 47
’ ) Felt on Hokkaido.
i 20 53 299 08S 1204 E Northern Celebes 124 49
2 03 35 48.6 ISIN J6 3 W North Atlantic Ridge N 47
2 08 01 133 2108 « 684 W Chile-Bolivia Border Region 15D 48
2 09 18 2s5p 342N N75wW Southern Cahforma 10
: 3471400 N, 1177312 W
y | Creliymiary Hypocenter and Mag.
- (}2) by Pas. g
2 15 3s 262° 280N 13w Gulf of Califormia N 38 Y
3 04 05 538 351N 218 F Dodecanssg Istands 4 47
3 o4 07 443 2058 | 1791 W | Fip Islands Regron 600 G 53
3 04 26 221 3y 413N 793 E M Kirgiz-Sinkiang Border Region 17 49
3 05 23 + 080° 3018 754 E -7 Mid-Indan Rise | N
3 08 10 05.2 8§48 HI3E Java 19 5.6
3 13 40 59.7 2395 66.6 W ujuy Prgvince, ﬁugcmina 197 47
3 17 18 192 | 2u1s 688 & id-lng&gﬁ Rit N 46
3 18 28 4524 362N 1411 E car Eddt ‘Coast of Honshu, Japan 35 43
Flv (it JMA) in Eastern Honshu.
4 09 23 56.9* 56.1S 274W So\gh Sandwich 18lands Region . N 5.7 58
4 14 42 302 SI.TN 1741 W A of Islands, Aicutian Is. 26 49
4 18 33 18.0° 436N 1479 E K l‘&%ds N 4.6
4 2 15 55.4 206S 69.0 W Northern ¢hile 86 5.0
4 22 sl 289 69S 1555 E Solomon lslands 62 5.0
~J s o1 21 051 3308 | 1786w | South of Kermadec Istands N s
5 02 50 503 614N 1478 W Southern Alaska 48 36
s 16 52 476 418N 3IXS E Turkey 6 43
6 13 28 269 SI2N 1792 W Andreanof Islands, Aleutian Is. 4 41
[ 19 22 394 375N 1166 W Southern Nevada 5G 3.6
7 03 35 15.6* 18.4 N 100.2 W Guerrero, Mexico y 88 42
7 1 27 347 235N 448 W North Atlantic Ridge N - 46
L] 05 54 124 191N 680W | North Adanuc Ovean ' 438 50 -
8 07 17 05.0 414.4S 2.6 W Near Coast of Southern Chile 90 44
: Felt (111) at Valdivia.
8 08 02 372 09S 78.5 W Ecuador 28 4.1 \
8 14 00 O001A | 371N | 1161 W | Southern Nevida _ 0 5.5
’ 37°06° 36.47 N, 116°03°05.1° W. ,
Nevada Test Site. Mimata (AEC).
Mag. 5 1/4BRK).
$ 14 39 568 19.1 N 644 W Virgin Islands N 4.6
9 03 03 187 ,32.5 S 1w Near coast of Central Chile 83 klled, 447 58 6.6 )
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‘ PICENTER DATA-(continued)

T
Day Ongin Time Geographic Deprh Magmtudes
GMIT GMT Coordinates Repron and Comments KM LRI
HR NN SEC LAT 1 ONG N MB MS
9 o4 46 25°¢ 35S 714 W | Near Coast of Central Chile 69 43
9 o 32 S04 JRN RS W South of Panama N 43
9 12 27 245 20458 178 1 W Fiji Islands Region 550G 51
9. 15 46 499 5308 22191 South of Afnca N, 46
9 N7 00 521 828 148 2 k East New Guinea Region 62
9 17 1 55.5° 435N 1476 F Kunl Islands N 42
10 00 26 350 32458 R Near Coast of Central Chile 65 43
10 17 22 2 404N 1096 W Utsh 8 3.8
11 05 30 539 09S 133W North of Asccnsion Istand N 5.
1 1 43 132° 214N 12371 Southwestern Ryukyu Islands 34 48
B 12 51 337 82N IROW Centsal Mid-Atlantic Ridge N 45
12 (4] 02 02 249N 2w Baja Califorma N - 48
12 23 50 157, 196 N 630 W Lecward Islands N 42
14 07 i6 536° 588 1532E Necw lrcland Region N .49
14 14 48 412 478 N 1144 W Montana SG-
14 N 40 48 6° GOON 1527 W Southern Alaska . 82 40
14 15 S 581 3298 73;,] W Qf Coast of Central Chile 62 48
14 19 53 143 O8N 290 W Central Mid-Atlantic Ridge N 5.2 5.3
15 U] RX] 223 448N 103 E Northern Jualy 8 5.2
2 killed. Damage at Parma. Felt throughout
! Northern ltaly. . -
15 05 36 116 601 N 1533 W Southem Alaska 150 44
15 06 15 314 312N 368 E Turkey N 4.6
15 10 38 s0.0p 342N 175w Southern California Y
3P4 1N, 1177217 W,
. Prehminary Hypocenter and MAG.
(30) by PAS.  *~
15 10 57 02.4¢ 417N 1426 ¥ . Hokkaido, Japan Region 57 4.1
Felt at Urakawa (11 IMA) and Hachinohe
° (1 IMA).
15 ] 49 073 448N 103 E Northern Haly s 19 40
16 04 31 284° 593N 1542 W Southern Alaska N
- Mag. 3.5 ML (ERL).
16 05 50 237 350N 231 E Crete . N 42 4.5
16 21 40 23.1 167N 96.t W | Oaxaca,'Mexico ) 14 5.2
17 03 23 53.6 153N 453 W North Attagtic Ridge N 4.6
17 03 39 154 55.3N 161.5 W Alaska Peninsula . N 43
17 05 n 429 70N 947E Nicobar Islands Region 138D 58
17. 15 00 554 265N 932E Eastern India 49 53 5.1
17 i7 56 139 408 80.8 W Peru-Ecuador Border Region 385G 48
17. 19 30 4.1E 498 N 148w British Columbia 0
Strip Mine Explosion.
17 20 10 215 2158 ™ 682 W Chile-Bolivia Border Region 123 5.4
17 21 45 23.6 383N 99E Turkey - N 45
18 00 02 26.2° 340N 452E lran-lraq Border Region N 47 .
18 16 18 228 457N 263 E Runtania 137 4.6
18 19 - 16 417 18.3N 100.7 W Gucrrero, Mexico 110 4.7
21 03 00 32.2¢ 1.28 149 W North of Ascension Island N 4.5
21 09 14 26.1B 36.2N 1209 W Central California 8 4.2
~ 36712.9° N., 120°52.7"-W.
Hypocenter and Mag. (3.3) by Brk.
21 20 01 5710 309N 416 W North Atlgptic Ridge ’ N 43
22 06 29 4.0 JLLIN 416 W Norsth Atlantic Ridge N 48
25 15 kY| 114 413N 295 W Azores Istands Region N 4.6
pa) 15 4 T\274 478N 1143 W Montanas ) 5G
Felt at Kerr Dam.
Mag. 3.5 Ml (ERL).
24 20 24 30.6° 3798 494 E Atlantic-Indian Rise i N 50
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RESOURCE 1.

t

. A, . . »
1 The evidence seems to .\uppn\m the 1dea of continental dnft. In

order for elacial prooves 1o have formed i the directvon they are now
¥ b:4

Y

found. 1t would have bheen necessary tor the placiers to have moved

from the oceans if the continents weren't together.

2. Something clve besides placiers made the grooves. R

o

RESOURCE 2

1. Yes. they match by colors.

2. Some lavers match: one doesn’t.

w2

(3. _The continents were oncejoined together (of the layers and fossils
< . TR

-

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

-

forming the ocean).

. L
RESOURCE 4. o : | ':.5\.\ |
[1._Shallow ‘. . |
2. Intermediatg-~70 t0 299 km_ - L S
(]3. Malay Peninsula. Japan'- South Sea lslands T e
t]4. Yes (Somewhat) | . I I ""‘"\““z
- (8. _Yes A _ I

e. The spreading was about the same.

7._The a'gc- of the rocks should get greater as you go away from the -

T

ridge in either direction. - « ' L "4
—— :
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C]2-1. Stadent aceonnis wilbvary hucthey should san \.\—s.nn_'!hm-; ‘tlml—zl Chapt@l’ 2 ] .
(1) the formanon of the npple marks (2) the hardenme of the npple The Mountains

-
7

N

- marks, and (1) the hiung and nltny of the npple marks. \

2000 30 dearees ' .

(]2-2. .
Table 2-1 '

‘ ] \
/

Sample Number or Color | Number of Cémponents Texture : <Arrangement ~

S

Interlocking | Noninterlocking | Random | Oriented
’ / A

o

B\

a. The three tpes of rocks can be distinguished on the basts ‘ ‘ \ i

J23.

of texture. fgneous and metamorphic rocks have interfocking texture.

.

& - . )
have noninterloching texture. Some meta- . 8

—

v

whereas sedimentary rocks

[ . ’ ”. M ) N . - . . PR . .
¢ ‘morphic rocks also hdve the minerals oricnted m bands. Sedimentary : ¢ N
. - <. * » ' o {
LS N . - ' .
rocks contain fossils. but igneous and metamorphic rocks do not. ,

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

within the crust or at the surface. Sedimentary rocks form from dep-

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

. later are compacted by pressure and cemented together by chemical

' : means. Metamorphic rocks are rocks that are changed by heat and . :

. - pressure within the carth. ¢.” All gycks are made of minerals. The pre- - : '.' w




A

.

donumnant rucl\-fnrnnng mineralsare quarts, cldxp:n'. micit. hornblende,

7

~
[N

and calcite.

*

» -

N A
)24 Rocks with interlocking texture were formed under, conditions

of extreme pressure and heat as cither jgncous or metamorphic rocks.

/ \ L
“Those that have a noninterlocking texture were formed by cenrentation
as sedimentary rocks. .
AY
Table 2-2 ' .
., Rock Number * Mineral ! Type
\ - K \
05, 9 mica, feldspar. quartz metamorphic
v . N N - 4
06 ' - mica, feldspar, quartz igneous .,
lagioclase, feldspar. *
08 p 1igneous
ho"nblcn(k C 6
’ 12‘ ) ~|calcite metamorphic
. . ( ‘ _
g .13 quartz . sedimentary .
s n . A
17 | calcite - sedimentary

[2-5._Possibly all three kinds. The Valle;v and ridges consist of sedi-

)

mentary rock; intrusions of igneous rock occur along the Blue Ridge;
. -

some of the uplified rock mav have been changed to metamorphic.

A . . _
[]2-8. (Answer\} will vary with locations.) . .

ot

D2-7 (Answers wnll vary with Iocatlom)

[J2-8. (Answers will vary wnh locauons)

i




’

The ground appears o have cracked (faunlted).

(12-9.

N

The wost wall of the valley was uphl'lul_

(12-10.

The mountams were htted up and tled by taulting.
[)2-11. ‘ ' — :

(Student answers will vany according to the model used)

—
[]2-12.

ke,
i

7

x Ity an tgncous rock (rhyohite) The fine crystalhne. glassy.

1343,

frothy nature of the lb')Cl\ sugaests thatit was formed from molten rock

[S

o]
at the surface of the earth.

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

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

v

surface. It flowed out through openings, forming the- cone-shaped
. ) ) N . v
mountains.

Y

3
)
Yes. The shape of"Mount St Helens suggests the classic vol-

(]2-18.

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

>

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

the rocks in it to be largely igneous.

The rocks {grav eranite) are igneous, but they were formed

[(J2-16..
<

deep beneath the surface. They cooled more slowly and under higher

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

..
craters. :

Molten rock formed inte” a dome-shaped mass deep under-

[2-17.

ground, and then slowly hardened. The material over and around thie

—la

. dome was softer than the dome itself and eroded away, feaving the .

T

dome exposed. -

1"




12

ar bW S

A e

; L
CHECKUP s > .

1 1he dark-colored rock s anantrusion of molten rock that filled a

crack undereround and then slowh hardened Ttheeame visthle because

A

ol o roadeut,
2 The sedimentary rock s older than the encous rock. The molten

rock forced its wav lhmugh\lhc crack m llhc .\cdimcnmr} rock in fnrnmlg

= ; ;
the tencous mtrusion, & 7 %
= .

[)2-18 The eeneral proccss\vuxfkﬂdine of!ﬁ}rrs<1frnvk caused by _
lateral pressure. The honzontal lavers were wrinkled into a sernies of

folds. which were then eroded. .

)2 19'(/\n\“crvﬁvﬂ|\tNquccordinﬁ to the model used. A model of

either the collision of crustal plates or the "wrinkled
apple”" can explain the faulting and folding.) )

[)2-20 The glacier exerts a force on the rock to remove chunks
. 5 r

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

changing the shapes of mountains,

~

]2-21 More snow falls than melts. The snow compresses and forms

ice. The ice moves down the mountain because of the faoY¥ce of

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

mountains as the glaciers move, wearing them away.

Equz.u—éhaped valleys are formed by the mass of ice, carrying

R}

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

Plucking of rock by ice at the head of a alacier deepens and widens al




7

S

hole to make a twn\\'l~\l|.\[w(! basin. This bowlshaped basin mav fill

with water, forming a gl;mul lake. Tributary gl\lCIC!',\ tlow ing into the

maip glacier from the side, have less rcean them, and therefore scour

4

at a slower rate. When the ice melts. the valley of a tnbutary alacrer s
- s . ~-

left high above the mamn valley and is called a hangimg valley.

v ——

RESOURCE § | : :

No. Name Prediction Results of tests

05 . ' ,

06

~ 3

07

08

[,

10 ' .

l' -

12

13

14

16 a

b N

17

18

!‘ A

B ﬁ_f_hf’u; T

N\




RESOURCE 8
: | \ ol This 18 a control,

N The sand was samewhat cemented together, and the color had

(J2.

. « . ' ' .
changed in the two dishes 1o whieh the chemicals had been added.

t

There was no change m the sand in the control dish. . S

ISCS Village, U.8.A.
972

Uty e
ale (LT J—




The rock tvpes chansee from scdimentary (shale) o progressive

. Lt ohi B R
. - > .
v forms of l“ClLll“()rPhlL‘ (slate. schist £NCiss) i vou go towarnd the lower
. right. .
2 The size of the minerals will get larger as you progress downward
o s e ey e s ‘O(hg, _{igl‘t______w______ . B o
[]3._The arrangement of minerals will be toward more _pronounced,
banding from 16 to 18 to 20 to 05. '
4. The lower right corner
! .
! RESOURCE 11 °
“T91. Harder than glass
2. Nonmetallic luster -
RESOURCE 13
v
b
N S/
N »
. .
N‘\J '
noo . Am} Yes (somewhat)
A - et - «
n:-i ...-!‘. . . " N . ) . . . ] . - . . . . .
ST T D2 They were formed by volcanic action. ) : o - 18
,_- - . o ' o ) ’ i : .’ ‘ . . : ° . Lo .

¢
I
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The Mldlands
A Pathway
: to the Sea

“ 16

. potennal crcrany)and ot neh precapitation, Fhey need potentral cneray

H

Chapter 3 O3, Ihe Livered ook was l(\!lllul umlu watter ACsonie lnm in the

Postovwater et hve covored the Taind Winc e iae o Jin

Aornver has leh et onery when i oas Howine vapidhv, o

C)3-2. : : ! b

has hich potential cocrey when it gt o hioh eleyvaton relatinve tooas
N ‘ N -

destimation,

Fhe mvers beemn e eeneral o arcas ol hieh elevatron (ol

[13-3.

and wdater- o got statted

‘J

(]3-4.

potential to kicuce encion: (2) smooth rmverbed: (’H !wm source of
& -

AN

water.

Factors that cause a river 10 slow dow no (1) leveling off of

riverbed (less rapid drop): (2) obstacles, obstructions. and roughness

of bed; (3) loss of water by Ji\'crsioh_ \inl\ing 1, cte.

It

9

Factors causing riverS o ocarn avay rock and soil; (1) hjgh

& Kinetc energy: (2) looseness of soil: (3) hardness of rocks: (4) smoodh-

e

3

ness of riverbed. _ -

As the potential energy is changed 1o kinetic energy in the hills.

[J3-5.

the river moves faster. It picks up Im'gcgocks and a larger load of

rocks and sotl.. 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 oncs. Deposition is affected by raté of flow, size of particles,

obstacles instream bed, and changes in dircction of flow.

Factors that cause a2 tiver to Now swifthe o) rapid change of

o

e neg JONG—
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(]38 (Predictions will depend on choices)

Table 3-1

Results of Test

Your

Festure prediction

Accept prediction,

Reject prediction.
Revise if rejected.

Waterfalls
’ (Figs. 3-13
and 3-14)

Gullies
(Fig. 3-15)

" Meanders S ) ,

“ -~ (Figs. 3-16, |
3-17,
and 3-18)

3 Prcdlcuon 1. Hard rock on tep of Niagara: mixed hard
: Lop. with hard underne dlh at Yellowstone.

Labeled sketches . .

and soft on
.

17

”




S ey Sy U

Prediction 2. (1) Water flows toward bortom of page, and () pullies

’Labc?cd sketcH:

will decpen and Icnglhcn upward on the page

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

C]3-7. The sand has moved from lefit to right. The left photograph was

taken first,

RESOURCE 27

Table 1 ]
Rate of Flow |
' : _ Slope into Trough Tréugh Speed
4( (in cm) (in ml/sec\)‘ - Bed (in cm/sec)
\Trial 1 4 10 " Normal
Yriat 2 8 10 Normal
Trial 3 12 10 Normal
Trisld | . 4 20 Normal
'.Trié_l Lt I . 4 10 Gravel-
1 covered

..
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RESOQURCE 37

Sand on the side facing you moves up the slope. and drops on

1
‘j the far side. N
The vegetation
f‘, [::]2_ .
{ Layers of sand {called dune bedding)
__________________________ {033 - _ — . :
e ‘e _ Water-deposited sand is in horizontal layers: wind-deposited sand _
S - s “}'1.:‘
is in tilted and curving layers. -
| 5. Figure SA. From left to right,
! -
.; P
1\
The change from Figure 4-3 10 4-4 '
| Oar._ 8 Figure 4 Chapter 4
| (J42 Yes. The trees appear undamaged, so it is likely that the wave The Shorelands
~action of the water, rather than the wind*'remOved the cottage and the
~ Ty . C ; '
sand. .y - . : l
; r t .
: ' The low-e ncrszy waves move mnd ‘mward, bmldmﬂ up the beach, -
- [l4-3.
\
v The high-energy storm waves move sand outward, eroding the beach.
- They erode, the rock, expending the greater amount’ of their
' ' i - . §
. : . energy on the headlands. They then move with less energy into the .
vee p(%kcts dcposmn0 sand and tormmg beaches. i
1 ' The rate of cave carving depends on the energy level of the k
o O P ,
. ‘ ) waves the range ot the llddl chles seasonal differences in waves, and
the hardness ol lhc rock T \‘) _ 19




The frichon of the water of the meommy wave on the bottom
AN

[14-6.

9
causes the wave to break. ,

1

——

[

! {]a-7 Waves bend as they enter o bav because of diffraction. The wave

hits the headlands of the bay first; the center part of the wave continues

unimpcdcd.

i
-~

\wﬂ"

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. b
- . ‘

N

c \\ v ¥
J
. Sketch of Prediction: . .
. } ) . v
. (« - ﬁ Y ; :
: . v . \
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;*i\%\;:ef‘\:u. . C . . . - e d -

The eratatenal attaction ol the moon aad the sun on the carth

causes outwoard buloime ot the oceans  This Jaubv ndal ovele ¢vposes
. . X
g 4 nartow zone of coasthme 1o varvine water tevels The greater the .

1
1 b

11
difference between low and high nde. the urc\lcr amount ot shore that

\ull lu subjected tawave actian, Nu more the relanonship between

A

T Y
- ships and docks will be nﬂuu,d T e N

\ . . 9 .
(149 The {lat arca represents an old wavescul bench, 7The sea level

5 has dropped (or the land has been uplifted) and new clif{fs have formed.

The remains of old sea ¢liffs, stacks,and arches inland, and old wave-

.

- - . oo - . \ ‘.
- deposited sediments on the flat avea (which regemblep the tidal flat in
h‘,{?
Figure 4-14) are cvidence for the chanqe in_sea level. .

Most of the sand and silt was carrvied down bv the river.

(J4-10.

However, ocecan tides, currents, and wave action move sand and silt

also. ’lhc material .bronaht down 'bv the viver can he moved right or

R oLl VPO

_ left depending on the prevailinag winds and curvents. Thev would v ool
' : : . 8 X -

. probably have a broadenina effect on the delta,

. N ‘.’ |
- s Waves strike the coast at an o\BIiL ue anvle. The wave action
Cla-t1._ ! ‘ 1 : ‘ o

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

i

If there is a ch;mgc in direction of the coastline inward so that a point,

or hcadland 15 tormcd th n waves will be bcm or rcfracud around -

the pmm dnd |05L enough energy to dcposrt sand. “lhn sand hunlds

h ' p as a curved spit. . "

€

' - A «’Iauer movcd down from the mountains to scour outa wide, ) ,
{ - R : D‘."z T — ¥ . ’

U Shdp :d Vﬂ”LY Altcrnatwcly\ a fast- ﬂowmo river cut a V shdpcd du,p. B ' Y

/P

”
5

N "
-




tiver valley as ot flowed down to the sea. With the mchlng of placial

1ce, the sea level rose considerablhv, flooding both the placial and the

Vet \';lllC):\.
RESOURCE 41
Sketch of Prediction:
‘/\
j \
/"
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How Well Am | Doing?

You probably wonder what you are expected to learn in this science
‘ course. 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. RN
‘ . 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.
b 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 these*questions 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. .

. can use-to keep a record of your own progress.

On the next tb-iast page of this booklet, there is a grid, which you
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Notes for the Teabhér\ | g

L E LN S ey

The following scts of questions have been designed for self-
evaluation by your students. The intent of the sclt-evaluation
questidny is to inform the student of his progress. The answers
are provided for the students (o give them positive reinforee-
ment. For this reason it is important that cach student be
allowed o answer these questions without fecling the pressures - [
normatly assocrated with testing. We ask thar you do not grade
the student on any of the chapter self-evaluation quesuons or
inamy way make him feet that this is a comparative device.
The student should answer the questions for each chapter as
soon as-he finishes the chapter, After answering the guestions.
he should cheek his answers mmmediately by referring 1o the
. appropriate set of answers in the back of hil Student Record
/ . Book. . . - . : ) \
) There are some questions that require planning or assistance 3
from the classroom teacher or aide. Instructions for these are
histed - color on the pages that follow. You ~should cheek this
Hst carefully. noting anv item that May require vour presence _
Or - preparation, Only items which require some planning or -
i S assistance are listed.

~You should check oceasionally o see it vour students are
completing the progress chart on page 41, '
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List the numbers of all the resources you used for this chapter.

(J1-1. This unit is about the earth’s landscape. In the chapters that
follow, you will be-asked 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 problcms"

O, What obscrvatlons have geologlsts used to suppon the 1_dea that
" the contincnts might have been _;omed togethcr in the past? '

EJ1-3 Indicate with a check mark those arcas that have a largc numbe /’r
of carthquakes _ _

-—-—-—--wcstem coast of thc B.S.-

eastem coast of thc U S

\.__.-—-rc '.

the state you llVC in

SELF-EVALUATION 1




T I T T e A s A

————midway between North America and Europe

- eastern coast of South America

[11-4. Which theory or model explains the pattern of carthqhakcs on | L
the earth, sea-floor spreading or the contraction theory? Explain your o
answer. ,
s——t - . - . - - )
\

[]1-5. 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? ’

1

SELF-EVALUATION 2 List the numbers of all the résources you used for this chapter. @ '

- . T S v

~ o T
(J2-1. What interpretations can you make from the following observa-
tions: The tilt ° edimentary rocks reported on the side of a mountain
is 21°. Severa. ..sils of ammals that once lived in ocean water have
been located within the rocks.

2-2, You should prepare [1]2-2, 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 “ : - .

samp)l_é of pink granite
(06) and 1 sample of red

saﬁdstoné (19), 1 hand o co ) : )
.28 lens and 1 ngil. —— -




it ol

b

Do you think the rocks were tormed

m diffcrent \\-'u)'.\".’ Explam yous
answer.

Identify at least one mineral in each

[)2-3. 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 types—glassy, frothy, or finc-grained
crystalline. Predict how the mountain was formed.

v

v ALY
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{ 124, Describe the processes that probably formed the rock feature
prctured below.

e
Vo
o
' 1
. 7‘_.7:'. :?'”’“."3 :-’ t.:" ¥ fred l
w;;m::w 5 ,
! v e ) hiad®s -:d‘ e .- & ) ‘v. .-‘"‘” M .r
[J2-5. Describe how the mountains on the next page were probably ' ,,
formed. , - - S '

. ¢ . *




e

(2-8. Predict how the mountains shown in qliestion 2-5 will lodk n
“the distant future. : | ]

%

. . - Lo
T N - - N

i
*

" .[J2-7. Suppose the land around the Gulf of Mexico were ufifted in
. the future. Describe what you think the mountains would look like.
- ‘What kind of rocks would you expect to find? . B
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SELF-EVALUATION 13 Last the numbers of all the jesources you uscd for thrs chaplm.

»
[J3-1. What does the layered rock tell you about the history of the

landscape shown in the picture below?

S, .&xiy bS
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. [13-2. In tlns chaptcr you d1d several cxpenmcnts with the stream table

P _ to find opt some properties of rivers. Some factors you studied were
) 5 : , “the slopc of a river, the volume of water, and the smoothness of the
v - "~ bed. How do changes in these factors affect the ability of a river to
- erode thc landscape?
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Questions 3-3 through 3-4 refer to Figures A and B above.
\

i g
[]3-8. 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? :

" - N
[13-4. Predict what you think the landscape in each picture may look
~ like in:.the:,e future. P




SELF-EVALUATION 4

) []3-5. The figure below shows a niver flowing toward the bottom of
the papé with a series of meandenng bends. Make a sketch showing
what you think will be the path of the river some time 1n the future.
Explain your sketch.

[13-6. 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 1t 1s?

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

[J4.1. The following statements were made by an ISCS studcnt about
the landscape shown on the next page. Place a check mark (V) next
to each statement that you agree with. For" those that you disagree
with, state your reasons. . :
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. A There docs not appear 10 be any evndence of ughfl nthis-area. " -
S T ¥ t s _' '
. b. The rock outcrops at A are probably more resistant rock’ than ‘
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. The waves break because of gntorfcrence or fnction with the o
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/'/ [14-2. For each diagram bclow, sketch a pattern that you believe
describes the waves as they approach the shore.

: LAND
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| . [)4.3. Use the picture below to arfwer the following questions.
- . Do you think the beach house is in a good location? Why? .
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Do you think there gre many sandbars in this area? Explain\your '
answer. - ; o .
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[]4-4. Predict what would happen to the New Orleans harbor (below) SRR

| " if the area were not continuously dredged. ~* . . : .
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SELF-EVALUATION 1 :
1-1. Resources have been provided to help you answer the questions that are raiscdd} cach of
the chapters gf this unit. When you meet a resource question, you will be referred to a cluster
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 résource problem, whil¢ in other cases you may have to use all the resources

. in a cluster. There are other places you might go for information-~to your library, films, or even
your community itself. . :

1-2. The observations that have been used to support continental drift are varied. They include

.

parated by oceans. This has led to the inference that these features could only exist if the
tinents were together during an ancient ice age. Another line of evidence: you might have
mentioned is the location of similar sequences of rocks on the Southern Hemispherc continents.

Soo Resources | and 2 if you'had trouble.

\glocgﬁon of glacial features, such as grooves in rock and deposits of glacial till, on coutinents

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 western state,

~‘you might have said the state you live in. The answers o this question are based on Activity
1-3, where you plotted the locations of 2 large number of carthquakes. Check your completed
map of earthquakes, or look at the map on page 20 of Crusty Problems. )

N . Y . .
1-4. Sea-floor spreading seefhis to account for the pattern of earthquakes. According to the theory,

" mew crust is forming at the mid-ocean ridges and spreading away from these areas. Crust is pulled

. back into the crust at deep-sea trenches. Thus, earthquakes should occur where the action is.
fn this case the action is along the mid-ocean ridges, the western edges of continents of North
America and South America, across central Europe into Turkey and across to Ipdia. Thus, you
should have noted that there are belts of carthquakes indicaling the places where crustal plates

" are spreading apart or coming together. Review Resources 3 and 4 if you had trouble. '

\‘;;%‘l-l. Your answer to this question depends on where you live. You may live in & mountain region,
"7 or you may live in the midlands. You may even live near the seashore. You can ask your teacher

to chock your answer, More' than likely, you will recognize the kind of landscape of the nearby

opt:inuy_side ‘even if you Ili‘\./e jin a city. L

)
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SELF-EVALUATION 2 /

2-1. You mupht have some of the followmp mterpretations Sedimentary rocks with a ulv of 23°*
have been uphfted from thet ongmal postion Fhe fact that fosstls of sea animals arg/fgund
- a mountam might have led vou o say that the lund was upblted from the sen (o sca level
went down). Review pages 27 30 f yon missed this

2-2. iiuck sample 06, which 1s a paink granmite, ts composed of more than one companent or mmeral
1t contams a black munetal. a pink mmenl and an oft-white mmeral The nunerals (hornblende,
feldspar, and quartz rcspccnvcl:\‘)‘hnvc an mretlogking texune and are randomly armngcd in the
rock Sample 19 1 a sandstone The 1ok as red color, and of you exanuned ot under a hand
lens you probably noted that it appears to be composed of ane mmeral 1t noninterlocking.
Sec pages 31-32 1 you had uouble descnbing the rocks.

You should have concluded from your observatioffs that the rocks were formed in diffcrent
ways, Sample 06 was probahly formed by the veoling of a hot molten matenial beneath the crust.

The sandstone was probably formed from the atcumulation of quartz grams in water, which were

nter cemented together If you had rouble making iterpretation, see Resources 6, 7, and 8. 1f
Y L}
yon contd not identify the nmuneral, check Resource 11,

2-3. The cvidence suggests that the mountain s volcamie If you look at the picture, you will
sec the mountmn is cone-shaped. which is typical of volcanoes. The rocks described are igneous,
which indicates that they are formed from molten material. See the scction on Mono craters on
pages 37 39, and check Resource B i

2-4. Therock was apparently a flatlymg scdimentary rock that beenme folded because of pressures
squeezing in from the sides. Affiiodel used to interpret folding 1 describedr in Resource 18,

Y

2-5. The mountains pictured”are wedge-shaped. One explanation for the formation of wedge- .

shaped monntams is slippage along a fault or an uplift. Whatever description you gave-to help
cxpluin the shape of the mountains and their uphft is okay s long as it provides'for the steep
wedge-shape of the mountains. If you would like some help on this, sce pages 35-37 and"Resource
17. - N

B ~ . ~
2-6. Today, the mouﬁt\ins in the picture are stecp and jagged. In the distant future, they may
) look quite different. They may be very smooth. It is also possible that folding may occur. As
time passcs, vegetation may increase on the mountains. These arc only a few of the many
predictions you could have made. 1t 1s important for you to include in your prediction the idea
that in the distant future these mountains may look very different thgn they do today.
. *

o

2-7. If the land around the Gulf of Mexico were uplified 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 sca ¢reatures and many shells. 1t is not likely
that this event will happen n your lifclimq‘\or even in the next few hundred ycars. However,
you might like to think about it. Since a tremendous amount of soil and silt is being dumped
into the Gulf of Mexico from the surrounding rivers that cmpty into it, it is quite possible that
this could happen someday. - :

SELF-EVALUATION 3 ’

N

. 3-1. The rock. because of its horizontal layers, is apparently sedimentary. It was probably fogred

'\\ when scdiments were deposited underwatcer. These scdiments could have hardened into rocks by
\3 emical action. Thdk, the cliff herc was probably underwater a Jong time ago. See Resources
, 8. and 9 in Chapter 2 for information about how this arca may have been formed.

3-2, Thc greater the kinctic cncrgy of a strcam, the greater its crosive.ability. Increasing the slope
of a'gtream makes the water figw faster. Streams with high slopes should erode morc material
than those with gentle slopes. The more water in a stream. the greater its capacity to carry material
away. \ou should have noted that thc smoothness of ‘the bed affects the velocity. Increased
smoothnikss increases the velocity. If you need to review these ideas. see Resource Cluster B in
Chaplcr;\ ‘ i v _ ;
N :
\ :

A\




3-3. The stream in prctare A is a meandering strean flowing along relatively flat ground The
stream in picturc B is obvionsly a monntam steeam, falling ddown a sloped area The two strieams
are quite different. One is moving relatively slowly, Pﬂslmg and winding, while the other 1s moving
very rapidly. They arc shke m that they are both composed ‘vt moving water and both streams
have encrgy. With reference to each variable ybu may have included the following You may
have said that the stream in picture B has more kinetic energy and the stream m pucture A has

more potential energy if you assumed that it was at a high elevation. There 1s another
oould look at cnergy in these situations. You conld consider that because of its heig
stream also has potential energy. As the water plunges down the mountain, its potential energy
decreases. When you talk about kinetic and potential encrgy. everything depends or your potnt
of view, i :

See pages 103 and 104 for more informatidn abont energy. For the méandering stream in A,
the outer bank of the river is being croded by faster water, which fias more kinetic energy. For
the mountain stream in B, most crosion is probably taking place as the water hits in the towest
part ol\th& picturc. Sce Resources 28 and 36 for crosive 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, becanse of the higher velocity, large particles can be carried in B,

. See Resources 27 and 28..- y

T .
p—

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

Y you

3-8. Your sketch should show the continued erosion of the outer bends of the s(rcank'ﬂxis would
cause’ cutoffs or oxbows to occur. Ono possible path is shown here: .

~

- 9 - : - . ~

3-8. The Mississippi River drains 2 large po??non' of the midlands of the Unded States. If you

+_ look at the map in Resource 25, ym; will see that the Mississippi flows many, many miles through

. the midlands. Its origin is about Bemidji, Minnesota, from whence-it flows south into the Guif
' - of Mexico, The area through which the Mississippi flows contains some of the most fertile farmiand

-in the United States. As _‘(_he";river flows and tributaries join with the Mississippi, the water carries

away the soil from these farmlands. Eventually, this soil is dumped in the Gulf of Mexico. If

remove the sand from (_he !_gplto,m of the harbor in order to keep the _channel open.

. the mountann -~

you ever visit the harbor at.New Orleans, you will sce huge pumps that work continuously to -




SELF-EVALUATION 4

4-1. You should have checked (agreed) items b, €, and d. If you did not agree with these, check
Resource 38 for b, 39 for €, and Activities 4-1 through 4-3 for d. You may not have checked
, since there 1s evidence of & former beach or bench at a higher clevation. The flat surface in
the upper center of the photograph well above the current beach might have been lified to that
clévation. Of course, you mxghl have said that ocean level went down, and you could also be-
right.

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

. e
WAVES -

— —— ———

PR - wvaned . r- -

e

TS ) B
Check Resource 40. For your information A is an example of waves bending becausé-of refraction,

and B because of diffraction. .

4-3. If you studied the picturc carcfully, 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 unprotcclcd Howcwr lf you Iook Closely at lhc trees, you will notice that they do not

strong winds from a single direction. Probably the beach hbuse is in a g
course, in the event of a hurricane. You should have come to the concl
was taken at low tide. (You can s¢e a double row of seaweed and trash dcpositcd along the beach
as the tide went out.) Whether or not there arc sandbars in this area is aqnore difficult question.
You really have to study the picture very carcfully. If you do, you will see ajcuy in the foreground.
This was built to prevent the transport of sand. If you visited this arca, you would find that there
arc many sandbars, and sand could be transported up the coast. But the jetty has been built
purposely to interrupt the- wave action that transports this sand. Check Resource 46 for further
information. . ’

4-4. If you have studied the chapter on the midlands, you alrcady know that tons of und,and
silt are carricd 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 hlghcr and higher.

4-5. You should haye placcd D for depositional features and E for crosional features as shown
below. You can find further jnformation on each feature by rcfcmng to the resources or pages
- listed next to each feature.

____D sandbar—Resource 46 -
E sea cave—Page 161, and Resource 38

¥ . RN

____splt—-Resoumc 4 g

E —=_sea clifi—Resource 38 T ) o . v oo
D beach—Pages 159060 C S s

—




My Progress

Keep track of your progress in the course by plotting the percent
correct for cach Self Evaluation as you complete it

Percent correct — Number correct x 100

» _ Number 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 best-fit
line. But in the meantime, unless you always gét the same percent
correct, your graph will look like a series of mountain peaks.
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' PICTURE CREDITS

Oregon State Highway Department
U.S. Forest Service -
U.S. Department of the Interior, The National Park Service
Florida State News Bureau

U.S. Army Corps of Engineers
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