


Geology- Rocké and Minerals

@rade 5

This is a fiftﬁ grade hands on science unit in Rocks and
Minerals, with two additional experiments on caves, Students will
be given a box of rocks, and will learn how the rocks were formed
and how to identify different rocks and minerals, The ¢hildren
will conduct streak tests, acid tests and will compare and analize
their rock samples, recording their observations, and basing conc-
lusions on those observations. There are ten experiments in the
rocks and minerals section with two quizes. Games as well as a
textbook have been included ih this unit,.

Experiments in this unit should be copied and placed in
marked, or mumbered, folders in a box. Allow students to get new
sheets as needed, Students should be put into growps of 2, 3, 4,
5, or 6 students., By doing this the children can question each
other, and can offer each other advice and help. Bach group of
students should receive a box of equipment with a materials 1igt
with a materials list i§ ié. Attached to the back of the materials
list should be the group clean up sheet, Bach day one child,in
in any group, should be in charge of the box for his/her group,
making sure that everything is there and that the box is neat and
cléan. He/she then should sign the clean up sheet, In this manner



you can keep track of which students made a mess and which were
clean, You may also wish to have your students make and use a
log hooke. The log book is a place where your young scientists
can write down what they are doing and what happened in  their
experiments that day. Many discoveries, in science, happened by
accident, If scientists did not record what they were doing,
{their discoveries might have been lost forever.

Students work should be graded and returned to the student
as soon as ppssible; this insures that studenta will not keep
making the same mistakes sheet after sheet. Yom can haqg up @
copy of the grading sheet and use it as a check off sheet or as
an incentive chart. Students can then check off experiments they

have done.

Gregory Grambo
The Louis Armstrong Eiddle
- School ]
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ROC.\(S and Minarals Q@;nbo

Materials List

Yoo arc rcLsponsJole for

all the materals in your boy. Keep
them neat and clean. Report all

m\ssmg materials 1o your teacher

Com O\I Sugar &95_'9
C upoS Lpsom salds cement
Ball | acid beach pebbles
Nat\S sand galcna
Strmg | Fom\s calate
Shcl(ﬁ cave samp|c hemaktite
Straak p\am Desk 1tems pyrire
crayans Box of balloons mica
magnifiar quartz
jar /dirt Jwater talc
chatk Rocks Serpcnhne
baaker slate  Pumice
heat Source schist obs\dian
Chot olate - bonsen g{nclss" |  pranmite
burner- stove) v % Wsoar
Tﬁpob (+o hold beaker ba salt clasoa
while thmg) Conglamerafc qyar’rzde
Tooth pnr_ks limestone marble
Sand skone " shale

7



Geology
Rocks ana Minerals lisk

- Hemakite (Mmeral) 2l- S‘nale (..SCAlmen‘hn;)

2- Marble (Me'l—amorphc) 22- C'Ja\nlora (lgheous
3- (Gnerss (Me-\-amorp‘ua 2%~ Pyr\*eCmmemn

4 -CDPPQ.F Oﬂi‘ (M\nEra\) 24 - Ga\ena (MN\CFA\\

5- CE\Aspar[pm\J (Igneou:\ 25-calcite (mmeraﬂ
6- 0bsidian (tgneous) 26 - Ba:aH (l%neous)

7- Graphde (mmtEraD 27 - Granite \gneoos)
8- mapnehke (mmeral) 28 - Bitominaus Caal

9- Agc'\l:d leneran (.Seb\men'}arY\

10 - Dabase C lgncooS\ 30- Cement ( man made

- Talc (mmen\l) 583""9'\{70",‘

|\Z~ Quarl:?.(mmeran %\ - Limestone

1%- Quactzve (me’fa Morpl\lc) (sedwment Bl’\’\

19- Gypsum (mineral) 72- Slake (metamorphic)

15 - tnca Lmoscovite) (mineral) A- Cave SBmPld.
I6- Schst (mel-a’moq)ksc\ calate (_Mmeran
I7- Pomice (lgneoUS)

18 - 5erpen+|n€ (mmeral)

- 19- Cong\omerak’ (Sedmen-iar)()
20- Sandstone (sedcmentm)l)



| bQO ‘O ~ Rocks and Minerals Name
o (Class Group No

(What Wies under your feet? Experiment |

ons &f years apo
when the Bacth was F.’:rnfg. ,/
it was on Fire. The Fire

was s6 hot +hat ﬂ.very}hmg,

Zven rocks and mountains

inéo A P‘a&h
/
me\+eA and became liq'ud.

cop. Put a few A.rops o
corn ol indo the water.

5, Describe what happa.ns.

W}ny Ao you -ﬂ\m\c ﬂ\\s
happd,ns o the ol and water’ Tt s e
(M) \

into  +he watea.

\A»\Y did it sink?

Heo.vu.r ‘aq’uuc\s bepan Yo 5mk. Lle}\'}Cr Ilq'Ul()S bcgan
to Float on top of’+he %

heaviar \\cLu\As ,




T\\ \uQu\s then \oegan
Yo cool |€A\lm3 \ayers

in the Larth.

The Reavier +\nmgs were
Yo be Found near the centar,

C rmposiiion

o\ d rocks

hike qramic
and balalt

heavier rocks
thke svron

while hékw\ +hmgs were’

+0 be Yound near thebo
or of tha Ear+h.

The layers of the
Earth hove names.

melted iren
and nu\t&\

(high ieup)

40lid 1ron and
™ 6"9\

Temp 3000°%
+o gaoo’c

IOOk at the ball in w when on ol comQany bores or

Yovur box. drlls For ol +the C.OMPany has
How can Yo po throvph layers of reck .
you Find - The B\l bif(the pari that does the
out what cothng ) 15 hollowe The rock goes
1S 1n§10€ vp R4 Yhe Acll. Scient ists
the ball without cuthn can examine Yhe borinps o

W open (in \nalF)?

£ind ouY - what s under youe Cast

1y Rocks and Minera\t near the crust o€ the Barth cooled of€
Fast. Rocks and Miuerals neor the cende. of +he cacth are
so fFor away Ceom +the roan  which cooled o€ +he Cros-l;

that + s shll n ‘/\o't/ hqy.‘d state. There

a vcry

5 so much preseoce down Yhere Yhis 15 Jdoe ¥o all +he \‘“"‘"l

Yock  above o thar even +houvdh 14 v> he+ doawa H\ere/

the very cender of +he earth™ has beeb\ﬁprf?bﬁ(a Inte a
20110 metal ball. S
Homework—
R | |
I Why are heawy metals  £ovnd a the core  while hgkhv\

focks and minerakk  arc in ¥he C“DS"?
2-Where 15 Yhe crust Vocoted.?



GQQ\O - Rocks and Minecals Nam @
& 3
355

GFOUPND
What are mingrals ? Experiment /

2 Asthe Barth bcgan ko

Cod OF(, ckemcals
ngan Yo come +os¢{her.

The chemicals hegan
to harden +o become
stone. The stones
made of pure chemals.
are called muerals.

*l\fs expenmerrl'. In a beaker ha\€
flled wih  wate, 038 supac unhl 4

no |onger Asso\es . He& solution and
Add moce s\p(gar. Pouc
this <olvhion into 2
cup. HAng 2 Sjm‘:é‘
\n the cup and wa
W aver a few days.

Descrbe what hagpens

U Al chemcals come

40 pether \n cerdan
wWays and forms cerdan

shapes.

the chemicals oin -l—oge-ﬂ\er
seem to grou) \argcr, sHl

keepmg Yheir chemical b+ruc+ug
‘or shape . We call rhese shapes

Crys’ra\s. Many minerals which
are pun‘ ckemaca|5 +a\cc on

CrYS‘}aHmf 3 kaloe_s ,

Examine some salt.

&
Describe 1ts fs\\ape .
(\‘Oo Ccan Oraw &)

°Grambo 7



ﬂnere 15 Somethin else
About Minerals . Minecals
were never alive and
are not made out of
an,&hm% that was

ever alwe.

|ookmyoc \bx Foke

following materials (or minerals)

Galena l Ca\r_d'e, Hematite

and Pyrite @D

o P\C‘\'Off of each of \ne above

Draw and color
minéecals.

Galena Calaite Hemstite Pyrite

FDTm?A7

S .,
How are minerals Homework—

S
)- What 152 mineral

7.) Read Cha‘)‘} T of
Rocks aroond the Warld..

What are  two minerals

and what are -I'key vsed
Cor?

ow do they diffec?

W low ace +key cumilar ?



GQO)O%Y ~ Rocks and Muecals  1NAMC

Class
How can you idantify

Group No

minerals”? r_xpmmznt 5

plate
(unqlazed ceres:

-h(c)

There are many Aiffarent Most minerals have some sork
ways to 1denhfy minerals of color becavse of khe

dgem.cah tha.y are made
ot.

Examine the Bllowin
minerals. Describe H\elr
Color l

minaral color

Golens When ||gl‘\+ hits the sucface of
, an object 1+ ceflech some
Colcite “ of the lrght P
Hemakte Luster s N, X / Cosuncey
the way a

mineral reflects hglnt from
its svrface.

me wovds vsed to

0) Some wards U

describe luster are
Dull, Waxy, Glassy, and

Metallic . 5
What are some others?

mnera\
Galena
Calete
Hematibe
Pyrte




\6en\:\F~I m\anera\s .

Try Yo scrakch

talc with H\e
nail.

Which 15 harder” |

This 15 o hordness seale
10 uwhch mosy minerols
are com ghreb +0 -

Mohs Hardness scale

Sofy
tale v (s

yorom 2L Ciper nail
calate 3 copper peny

Eluorde
apatite 5 wmee blade
Oct} :\ase 6 g;us plate

le
vartz :

7 Quariz
Topaz 8
Cotondom 9

Damond 0

hord aY mohs scole

on the White side
of the hle, €l in

- the chack -
Color of Strenk

Galenc,
Coleite
Hematde
Write
Querz
Talc

Name fwo ways o

9 A l:hn‘a way- o \()en{\Cy minerals s .
bv Hardness. Hardness 15 the AEIM’Y
6f one sobstance to scratch another
A mneral i1s sand +o be harder than
any other mmeral W can scrakch.
It 15 also soften than any material
that can scratch . :

Make 2a chart showin which minera
are softest and whidh are hardest.

Quartz ' Ta\c., Galena, Pyrite, calaite
Mica, Hematie, anod Sefpent:me

Hordes S obtest |

§:r_r_§_a;_¥_ Is the calor
m A minerdl. Evcn, mineral has ibs
own color streak. The color of +he

streak may not 0|wa!.5 be Hhe
same 33 +he color of +hé mineral.

of +he powder

Homewock-—

I- Name some ways Yo \ben-hpy minerals.

Wy catt scumbishs depod o only
onz oF“ -lf\\ec;ee“«l-;sh -\—gpe(gcn?tn o;y
mmer‘a\ 7

3- What s the Mohs scale’



| GZO\O \/ — Rocks 3R Muenls Nama
| ClaSS Group No

What are Pock5? Expar\ment L/

, How are these rocks
different fFrom mmera\s?

Look at the Fallbwing
tock samples . '
pom.ce vart zita
obsidian macble

gra mie Sha\E
eldspar

Draw 2 picture of
two of t+he above

Minerals ace made ouvtof one
specific  set of chemicals. The

whole +|w\g s +he same. Rocks
on the other hand are made

minéerals.

Y) look. at +he oranite. ka are
there specs on L X

°Grambo



Very finy rocks are called
sand. Sand 1s made when
larper rcocles  beeak apart
ko tiny specs. larger

2 Ve \larpe r‘o\c a ”
called %oulders.

Look at yovr rock
Qampbs.

Why do they have so

many I ferent. colors?

rocks can be calle A
peb\o\es.

sand pebues

" e
FISTTARN
.
AL

8 Where can yov £ind rods?

Why are the rocks you
Find at +the beach 1)50&")1
round e&sed ? (no4 Sharp) |

X

'v How rma}\i' the mmlmg
ocean water affect
rocks nthe sea?

Llome worlc -
C

-What s arock?

2: wWhat s sand’

3- How do€s 3 rock (ga(: s Co\or-?



Geo’ogy - Rocks and Minerals Nama
Class Group No

How are Sedimenta .
rocks fFormed? ! c Xpammant 5

Sa)ame& ar’

Eocks

i+ \n aar

o€ waten . Put the 110
on Yhe jar and shake
i+, Led 4 .

s1t onthe e
table. ;5
Describe r'"’--{ LY
what happens.

1

sediment. In

natuoe s5mall Aeposdrs of rock and
sand  can Fall on each other. The

c)cposds Form |ayers on top of
each other. The Aeposﬂ-s ‘hen

harden and +un indo  rock called
Sedlmen'l'bry rock .

Y Look 2t +he rock

Conolomerate . How 4o
zou think 4+ was
ormtd?

) Look at the piece. of cement.

How 1s \-I'SSsmdar 4o cement

' The Fo“owmg cocks are all sedimemdary rocks; Saanh:ne/ Shale,
limestone Yand COnglomerak. How can you +ell?

°Grambo 10



\oo\( At the Jr a[ sand.,
How can you ho‘() +k8
pieces +oScH\er?

\A‘“\En p\anl:S 0\163 millions
of years opo +he +oo
pn\et) on +o g of each
other Corm mg \ayers.
These layers aver time
tumed indo coal

a selmentary cock wdll  lasr th natore

depem)s on how wel\ v piece> or elemmﬂ am
locd tope ther.

| ‘n\e waten cacries minerals and
beposth of vock,

What would happen 4o the
aly 1 o g\zss of sa\4 h
waled & the walen evaporah:s?

D dedim entary cocks
can  be made oc fomed,

' ano-H\er way '

How would +he mud
on the bottom of A

cwver be ACbected F
all +the waien disappeared :

Homework-
———

\- What are theee ways

thal- Sed nmen-l'aq rocks
can Farm? |

3 The Jepas s of mumerals
and salts wovuld harden

into rock.as water
 evaporated.

2- How could 3 flowar or
p\an+ become o rock ?

+time ‘
for

a
Q\NL,



GQOlOgY - Rocks and Minerals N adme

Class Gmup No

How can you 10énkify
sedimentary rocks?

3 What are some chacacterishes
you can Lse 4o \aen-)-\Fy o

" rock ke - Cemev\b?

Examme a piecae
of concrake of
aca.mant.. .
How can you tell
¥ s concreta i€
| 210 not label 47

Lbb\c at the con
do you Yhak

smerdte. How

|
gW 3s Formed?

-

5| ook at the piece
ofF sandstone.

Describe khe size

of +he p‘arhclcs it
(5 made of ..

ook ak the
Fossils. Mow did
+he prinks of prctuores
gei: eheére?

9 \hot would hz{«zppen

W a leaf o0
Caught between
layers of scdiment

as W Serled?

°Grambo  //



B Srz,dument, ga’ms o(SZmA/ and
skones arZ out tapether with
A tvoe of glue }a form

Sed imeny ary rocks. Scienhists
Hank  vhis g\uc i« called
calcite.

8) Cosuls | ‘ae m sed.me::\'ar\/
rocks. -
Why do we say Ehs 4 |

Chalk |

IS Z\So made o(: CaCO;- Place aAroP oF
a0 on the chalk, | y

How 15 1k affeded ?

Place a drop of aud
an Yimestone and
sandskone.

How are \:kay z;((éc{a)?

ry this Yest on -
23 mweral. Ac1d be vsed
Yo 1denkifv

seb\mentary
rocks ?

Miners\ LVIed

How was o+ affeded

2/ What are three ways bo dentily 2
sedimentary 0 ?

Homework -
SEEE—

I~ How can you udonl:.@y r-) 5e.a|meni:ar)l rac.lc.?



| 660(087 ~ Rocks and Minerals Name

Class

GrouP No

How are \gneous rocks

Formed? T:_X p(/_rlmanl: 7

Th'\) melthin of vock s s+ill
own on \n Hhe centen of the

arkh.

As we talked n earlier
experiments . Millians §
of years ago the Earth
was wn A hot molten
stata, Most minerals

tumed nto 2a hq_u:d.ns
the eacth cooled sa
010 +the munerals. The

slower 1+ cooled +he
larper the crystals n
the newly Formed rock

were .

Tl\esc rocks werwe all formed £from a Volcono. Melted rock
hardened +o form all of them.

B On the Ead’l\‘ the continents siy on o thin skin called
p\aks. These Plala float on top of the melied

core o( +l1€ €6r+h. Tke p\a%—c: can overlap and
move over each aother.

at the sampla of
Grmm*t, Obs\élan, and Basale.

HON aré ‘HV\CY S\MIIBf?

How are {Jney O erent”

°Grambo = /2



@ \ow could the \iquid core V.f
of Yhe eacth ge% up Yo Yhe §

sorface?

p\a\f ends

and another
ngmS i9 0
Crock .

‘AS 4\\‘8 lqva, or h‘q’u\’b rock risey
to the surfoce ¥ Pavvs out o€
O »\o\e n -H\f %rou»a and Coo‘s .

| -\ r /ﬂff\
@% 4% more \a\la poufs on +DP o c-lr“a-}
onhl 2 mountain  or Voleano

forms .

Formed IDY the hardenin o-crho“t'u(on‘
C\rc) rocks are colled  Voneous rocks. Obsudian s

'g\h‘:s (ormeb L)c a Valcano . Pomce shoots ouf of a
\Io‘to\nd So Casi— i+ cools wrﬂ\ o r buLHPJ n r}.

Homework-
C ]

l- What s an |gneaus rock ?

l'Ho\o 1S ¥ A(F(eren* 'PFOM o sdtmen'!'ar)l rack?

3-What s lava and magma?

Y- How 19 o Va\cano Cormed?



Gaglogy- Recks and wnest Name

Class Group No

How can you nc)ml:nFy |
12N OUS rocks? Expzr\mant 8

Dascr\bL how 1pneous
cocks ara formed

9 Look at samoles of gram{-e, basalt

and l.meabne.s & Q

How are these rocks A;C&rent?

One of them 15 nod an 1Pnesvs
rock ¢+ » a Scbm\e--)av’ rock. How

can you tell Wkick one H’JS?

WkaL determines +the
color of the two Igneous

rocks yoo were looles
at? b

How can  you use the size of minenl :Fec.'s wn 2
rock samp\( to +ell F b s an lgneous
k'?
rock .



</ Se p these expenen‘ts

Co
ok

ades

Yapull

Add supar until no mare
d1553Wes 1n the water.

let one evaporale slowly
(hwil take a Few davs)

Poor the other hio a beaker
and heat

borsar,
Candle,or
et plate .

1900 2 other

tgneow roc\: S.

RA‘ Re ason

Homework ~
:
\- How are lgneom

2 -What are +theee (3 ways +o
\dCnh F)I |gnCoos rocks?

\gneous rocks
How can you tel -\4\:’ were

cocks Gormad?
1- What determines par+|cle size?

Dﬁ(.\e a-» | ha

sogar Forms Lry «ta

rpens as the
$.

Why does  one have \arpec
Crystals than the other?

Hovu would cooling rate aflect the

size of mineral cr’(*‘a‘s " an
\gneous rocL?

), losk 2t these IpnLOVS rocks
Finish the chart. ﬁ

D2 i orm]

Slow or

Color | Parkde

Snze

Rock

Fash

Pumice

Obsidian

PU mice

hasatt

gramk




Gao\OgY - Rocks and Minerals Nama

Class GrouP No —

How are meka morp“n(_ _ 9
rocks Formad? E—XPZ-leF\E

How are sed 'menkacy

FOC,\'\S Co cmed. ?

we "\'Dok Ca Sea\men-\—ary TDL\‘ and pu{. 1+ near
A volcano. How woesuld +he water 1n +he cock be

AfFacted by the heat From +he volcano™? }
L\

B 5 g e R

9 How wau\b this evaoorated
water AF€edt other rodks
r\ear\ny

S\ e

As the water Jo)\ ok at +he box
dissolves of ballbons on the
minerals Crom | teachers desk. How wodld

oYher rocks the skapf obtne balloons
new minerals d\bng as yoo press on

e
“A 7
arve Corm ed e

9Crombo 1Y



8 How would rocks be offecled
a5 pressure incre ases ) liell me
abovt the S?&ei be hocen ?a(-l-u"u o(ro:L)

D W}\y qu o dr\an‘g? |

=S|

New roc\ks [orme) Fro’m pressua‘ Are wmorve compac-\ +,\an
the ones they are made oot of.

-l-oo‘“\picks
and bheeat them in half,

"Pot them in a cvp and

shake i+ . Vour
tooth picks ando %\
the table.

w Pot 2 book on +op of the Yoothock:
on Yyour desk and press hard.

Wow acre the arruggb now |

\
How areth @Q\{;
arranged". |

D How Whave the arrangcmcrﬂ— g
c\r\zmgea?

This process of \lmng Lp indo \ayers vs callede
Eoliation . Fressove, heat,and foliahon can ckange rocks \nto

Meta mor‘)kic_ cocks

Homework -
R

- How c"a;i"\’Co}’l'a-hon CALSe A Mc—kzmorp}nc vock +o (om’-

| >
2~ How Can kéB—\- Br\b Prcsswe G‘wma me-l—amorpl‘\lc rocko

Z-What 15 2a mehmorp‘n‘c ('ock?



GLo\ogy - Rocks and Minerals Name
Class

E xperiment \O

GrouP No

How can you |Aantn€y
matamorp‘mc rocks

meta morc pki C
rocks Anflecentr €com

: >
|gn'eous rocks °

How are meta Motp‘\lc '
rocks diflecent From
) SeA.Meut‘ary rocks’

How are bands ac |
rock?

-

mexa morphnc
rock”

7 Look 24 she Schist. |
Ace the bands thuter
or -H\mner -\'ha,n H\ose

n gneis;?

7 Why Ao yoo think
3 meYamorphic rock

would be harder #han

e rock was fomed

Ccom?

Why?

©Grambo P



8/ How can
ook’

Jo0 find

Mc*bmm?'\n[ Or ug n 3\
Rock. Rock

marble \imestone

schisk and | shale
slata

Dae scrokh 4est on Mohs scale

W‘\y Joc:s aclb Lu\ouf
when Yoo {Jv-‘: W an
Sedument ary cocks?

How can you Yest do see which
me)amorp\\ir. rocks came from

Qdumenh Y fa c\c?

12 Fmsh this chacke

m&m:yh.c hardness | steak 5
roc ek t a4
. - R“ mn +his chart
Marble INew Rk [ Orrpual  [Calor | it from
Rock 9172 sedimentds
Quarkzive — —
Marble | limestone
r - . - —
(W1 V4% 3] Quadzdz
(Snetss
S
Homawork
)

\- How can you \denth which rodks ace

metamorphic
Fk TFa:'sz

]
quiz



Gq_o\ogy- Rocks AnE Winera\s Nama
Class Group No

Q____mz on EXPzrlmentb -7

|- HOW can scientists Find ool what 18 below |
the Earkhe surface”

2- What are Minecals?

%- How can you ndent\F\/' mnerals 7

Y- How are f‘OC\(S A\((ﬂ"@_ht (FOm mmerals?

5- How are <ediment acy rocks Formed. 7

/6
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GQO\O&Y - Ms ant) Muerals Nama
| ‘ | Class___Group No

Qu_g__ on Echmea_nb 610

\- HOW Can )'DU lACh‘l’l(:y a sea{mentary Y‘O(_\(.?

2- What 1s an 19neous rock. 7 How s 4 Cormed 7

5- How does c.oo\mg rate offect +he formation
af an 10 neous rock 7

4- Bow are me)ramorplmc rocks Formed 7

5- HOW' can )/DU u)enh(:y P- mc“'amar?}llc roak?

7
°Geombo






 Geology — Caves Name
- eology Class__Grovp No

What are caves and
how do tha_y Corm? Expar\menl: ‘

Limestone
: i :Rocks

When you sh)Jy xalmcntnry
rocks you will learn about
a rock called limestone.

9 Put a érop of

acd on +he
hmestone (OCL.

How 15 1+
affected™

you Hunke abaut
and yov Pfobau Yhnk
of Vlnegar \r\v’bro loric acio:

but whet dbost 303a’
Soda  contans cacbonic
Acid. \+ may not be sh'omg
bor o+ works sust Like
other acids ol on rock.

5) Cacbonic acid 15 cacbon
dionide (CO) gas in water.

This acid can and will dissdr
cock \ke the acid in step?

3 Py some Su%ar in walter.

Where Jdoes | go? @
o

T

15 made of lime

7 \\mestone )
which dissolwes 1n acid Jost

like +he supar Jid inthe water

°Grambe




S/ As ra\ f\\s 3 absodes
carbon O\0Ride €romthe
AW and becomes

ac10 ram (os carbonic
i)

p How does cawm offect +\\e gmu7-

o/ Some 2 waker 19 Used b\i the P\anfs . Some gogs to

rivers an streams. Some va+ spaks Into +he orovnd. Below
youe Feet hes 2 Qreat deal o€ limestone. Water enters

yhe lmestone thooph e cracks. The acid +urnsthe
crfac\ns ink¥d  Créewees. Soosn the crevices +urn inta

funnels  which meet and cross creating rooms., The
“acid has now created unbergroum) rivers which become

wider and wder ovér thovsands 2and rm“ions o(years.
S L= L=\
e S\

m The \evel Lihe heohs of vhe
water) of thex vndersrovad
rivers is the Sawme as

the \neigh-r o€ An above

groom) vivlr .

e =
/
( J M:n?"""

This ‘wates levet” iscalled
the wates +able. D

The civer Aries VP or sinks

lower +he walte 4able also
lowers. This 1eaves behind

dry caves.
Abeve

w

vl

‘Czwcs
oy,
Why do Yoo +hink 50!

are never comPchrcly

Homcwor\cf B

\-What s a cave?

2- How 15 o+ formed)

lfaws




Ga_o\ogy - Caves g?::_

G?(‘ou? No —

What 15 inside 2
Cave’’ E.XptfrmmfzmL 2

. Qictures of Beachsoney cups Epom Salr

D

Epsom
5Pa.\‘)

Take a ook at He
Stones Erom +he heach .

How do +he look 7

N Aid movip waler
AUllet e rocL67‘

Draw wme 2 prcture of
ém.

one of +h Y ow do you think moving

Under groun3 water affectsthe
walls“of a cave?

look. at +he cave sample.
W}\y iS Dne Sid€ Smaof“\?

é The rovgh $10€ i % W)leff

1+ was broken From
the cave wall with a

"\ammfr.‘ M

°Grambo  2°




g |e+ssa); 00 Mmade
A Cup salt
wakea (you put s34
intowaku ) Vou let
1y it on a shelf

bor 2 years. How

B look at the puhures or
shdes of caves.

W‘r\’ are the walls and

Fbors o shmy and
smooth

what you would
Cind inFhe cup

3 afien 1ycars7~
lets rememben vhat +here
V9 lime Dissolved n the
walks in2a cave. As
Orips of6 +he “\\ingoc
a2 caw Hhe waler may
evaporate leaving behind
A b of lime. Then anothe
and anothesr Jdup Joes:
the same . layers of lime
bulo vp Cormmg s}one

1ccles called Stalachies.

5¢I— vp this experiment . Dissol ve
05 much  epsom sall as you can

i 2 cup of water. DQuts some
of vhis <olution nto 2 paper
cups. Ran A Strinp betwern
them. g &

- let sh~m1

i -
mak e s vre
it ﬂrm‘ is
. ' goluiten
CPos e

Desesb hat happeninp after
a&w:ei what s ‘)P g

A
:llmf
z
al:.r sralactile

3
lime

The wak mMay Continue
¥o Fall, ime 3rip) ok

stalachico anmd ¢ p ashes
+o the cave floor where

e builds up 3gatn.
This Fatms s+a\agmakl
Cerling

Homework. -
EEE——

I- How are stalacktes Formed ?

N

Lloer

L- Wkr are cave walls s mooth 7




G&o\ogy - Caves’ Name
Class

GmuP No

QU\Z ON CBVCS

- What 19 a cave?

2- Descr\\oc \'\ow CaVves are Pormea ?

J- W\ny are cave wall3 Smooth ?

4- What are stalactites  and 5+alagmn+¢:5?

9= How does cachonic acid affest Vimestone 7

2/
9Gram\o° »4
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Instructions and Game Rules

m&a object of this game is
o score points by guessing
the correct Scisnce Word
from a clue given by your .
partner,

1-This game is for four(4)
people., Two on team No, 1
N and two on team No. 2.
" 2=Flip 2 coin Yo ses which
team goes firs¥..
3-One player on each team
is the giver and one is
the rsceiver.
4-~The giver inserts a card
into the bottom of the
viewer and pushes it up
until a word can.be seen
in the window,
5-The giver then gives a
¢lue,
-The clue must be & single
= word,
-The clue cannot contain
-pars of the Science Word.
~You may not use your hands
=You may not spell words
for your partner.
6-Bach word begins with &
score of ten points, For

each wrong guese the scare

lowers by one poimt, If
the word is not guessed
after ten clues, go on to
the next word.No score
for that word.

T-A team pay pass a turm if
they wish.

8~.Teams keep score by using
the point valuea in 6.

9-After each word the other
team goes.Push ¢ard up.

10-The game is over when the
card is finished., The *
highest score is the win-

-ning team,
Variations

See which team czn complete
8 card the fastest.

]
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cavesn

garth
upderzround
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diganlives
rivers
taonels
roame
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stelagnites

— § et D934
el B Grambe

:i::%i!&ﬁ?CﬁL

roCks and
minerals
- minersl
| wica
quariz
nyrite
iron
tals
EF pauin
galeny
ailveyr
£518

‘Eg?“‘% @
'_Ji‘j“ 'g?a:mhe

“cience !

roecks and
minerals

zminersl
pere
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RO(_\(S and Minerals g '_Gmambo

Métmlélﬁ L1t

You are r@spomdﬁ!f Far

a\\ '%l’\é. materials n yovr boy(.\‘(ecp
them neak and clean. Report all

m\ssmg matenals 4o your deacher

Corﬁ QEE - Sugar | Rac!ﬁs
%JP”S | Lpsom salds cement
Na ‘ | acid beach pibblzs
atly ~ Sand’ palena
Strmg Fossils calaite
?héks cave samp!€ hemakikae
Skreak p%a’rd | Desk. 1kems pyrire
crayans: Box of balloons muaJr
magnifiar | quartZ
jar /dirt Jwater . talc
Cha\k Roc,ks Serpcnhne
beaker slate pumice
heat Sovrce schist obsidian
oo (ho ‘ = bonsen : , i
vt graniie
Tri90d Cto hold beaker basalt eldsoar
while heating) (_onglomerah; ~ quartzie
Toothpicks - limestone marble
| | Sand stoné B shale

X7



the room for

Place the box of
materials 1n the
ceater of the Eble,

Alow students to
Sk “arund  the able

So -er}a lon Yol and
“interact with cach
other. n this manner,

childeen  can ciues{*zan'
- each other, and 4he

- Worle H«ey ore domé |

be@mes mo e smpaﬁan%

~ than -%«L\é Fromt g(‘+!qe
room or +ké{h‘b!/ac!cbo&r3\.

\€ .-%!\e .&e‘:’s‘\ g C@F{ €M€ ~ .@ Q,d,\ ﬁH\Er,.\“‘\e‘y
will be able + ké\? each other, I




Gmu%} NQ_, |

§

Grovp clean up sheek

e

E .
Ohe &erﬁbﬁ N your p@foup must si n this
sheet obrea Yaor box s cleaned v, AH- 13 +hat
pecsons (‘E&ponSs\nl\}f Yo molke sore the box 15 neat

and  deon. Take Yums with oxher pesple in your grovp.

Datea Name Clacss Period

Mion

Tuaes

‘Wa,é'

Thurs

Fri

L P -



gvac&mg S}\m(: | | Eﬁﬁ%ﬂ:jaﬁ%\@ﬁ%

ln the +ﬁa,dwar:s mm\éu{g bmkl thes  sheet
Can serve as o pgéce Yo  prade or check
o€ +he @xpehmén%ﬂ sheets %’!ﬂﬁ-««‘c‘*‘tkf, students
'have Com p!ﬁ%ﬁ& There 15 faN S?M' prov@e&@ar

%U\Z_ gvaées. This  chart  can be mounded on
constrochan paper  and huag on o wall in
yoor classcoom. Students can mark off all
&hee’rs_ you have  correcked ond handed .ba‘ad:
*0 ﬁf\'em’,/,ay.}se&ng other stvdents Hest gm&es
_,er\b ex@er—\mem ’ct—\ed: Q'f:(éj -Hae}/ ’%"ﬁy .'\"fy'

do be%&ee’ -&né wofk Q:u-l—w S0 the r€s+.
the c\asal will !:)e_ 'Proub of “4hem.

iy
2

wﬂ%

gféﬂmg shaek

90



Loo boole — Whak 151£7
Q

g \og boole 1o a ‘p\aw whone e
qeientlsd wiedes N 5/}1@{ iDew s ; widee obserwdrons
Yo ,@%{}éﬂﬁfﬁfﬂ’“ _Ef‘fjﬁ[?ve’ is werkind on o d
ée”@vﬁ? &@aélu‘& lons  de '%’gm@.%a@ gﬁg@e‘?ﬁ'm enys, EV’E’!Y‘%Z’U;T
Aot heppens ga@() or bad shovld ke reported
in  Yhe "E:‘:!g. '“ﬁ’nnglé net wani€d shovld eﬁi?fﬁ"
- ) _ .
Crosscd ol et Fipped oot T!Mmés you msy ast
&Mé&ﬁﬁ. Now mc&?ﬂ Eﬁéé@mf’ emg@@f‘f’a nt  leovtea O N

%g m%{‘m@x%’ém\ IS .jﬁ’“@m &U%’ 3 'ma,y be lo s
Gorever . ' |

loo book fﬁ&sﬁé’& should contain

Date o Wﬁ ele

o E?%é - S;vﬁ?}e _(_ww{%-

ldeas or Hypothesis — 1 4rwdo konneet 3 bolbs, 2

~ baHowo and  Yome wire ?age#«m 50 all bdbs
‘ga o VY w!w»w. ) Cernove one wire Erom rhe

b etdeso - Thie 15 what 1V 2id.
‘ \t worled '.

!‘5"”‘400%5 Muf MHQ/:@ - Sa!-—} cm,é “rcém)b oy



How To Set Up A Log Book

LLég Sheét

 fy¥‘ﬁwaﬂMwU;;J

?.- . .
30 sheets of
loose leadi

. paper

Folder, N e

YL

Bind 30-shee%s oX paper élong with the log sheet into a
typing filder. Staple fnlder closed so papers will not.
fall out. Place students neme and class at the top of
- the folder. Students may wish to decorate their folders.
Pass out folders at the beginning of the periocd. and co-
1lect them at the end. Store folders in a milk crabe or
in a box. Students will write a sumrary of ecach days ex—
. periment into the log book. Perioditally check log bocks,

42
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Chapter I

f

MINERALS ROCKS AND MAN

The minerals and rocksAhave been of great importance-
to man since the dawn of human history. 1In the stone age,
peopie began to make.flint and other fqols_from rocks. They
foun& out that rocks had naturally sharp edges caused by
the way they broke, fféctured. People were also fascinated
by the beauty of rocks and minerals;

Gold was the first used for‘jeweleryAin the stone
‘age, and silver came intoduse during the dbronze age. 3By
the time of the ancient Greeks, many minerals were in use.
The modern names of some minerals are derived from Greek
words. ' 7 o |

Many ﬁagicalAbeliefs surrounded minerals. Fér exémple.
rock crystals, a kind of quartz was supposed to prevent
tooth and internal bleédihg. An opal wrgpped in a bay leafv
-was supposed to make a person invisible. These superstitions
prevailed during the lzod's,l Some people still think it is

~ lucky to wear their birthstones.

~



Chapter II
¢

WHAT ARE ROCKS >

About a half a billion years ago, the earth was being
formed by -exploding volcanoes oozing lava and by splitting
earthquakes, reshaping the land. These two acts of nature
is the source of the formation of rocks on éhe earth's sur-
face.

Today, we find rocks all over. They come in different
colors, shapes,and sizes. Many rocks form steep cliffs,
narrow ridges and mountains with sharp peaks.

) Most rocks are made of minerals. Some rocks which con-
tain minerals are Diorite, Granite, Syenite, Mica, and Am-
phibole. The study of minerals is called mineralogy.

One characteristic of a mineral is its ability to streak.
Streak is the éolor a mineral makes when it is rubved against
the back of a tile or some other piece of unglazed porcelain.
Black minerals make dark red streaks, some green, purple, and

blue minerals make white_streaks.



Some rocks have cyystals. This is known as crystal

- formation. Two rocks, that have crystals are Pyrite, and
Mica Schist, Another characteristic of a rock is the way

it breaks. If a rock breéks and leaves jagged and pointed
edges it is said to fracture. Slate is an example of a
rock which fractureé-- On the other hand, if a rock breaks
smoothly and cleanly it is said to have cleavage. Icelandic
Spar is an exémple of -a rock tht cleaves, Some rocks may
have luster, shine, and some rocks may be dull in color.

The study of rocks is knwon as petrology - petra meaning rock.



TOENTIFPYING ROCKS
A stated in the previe
minerals and crystals. Crys

v

3

us chapler, rocks centain

most crystals are feund broken and chipped. Minerals come
in V&?i@ﬁ% colors, shapss, and sizeg, Each mipneral has 1ts
QWn cﬁmzaqt@riﬁaié?g ?ﬁé heavy and shiny or i1t may De white
very hard or glossy.
Rocks also have color. The color may bg due to 1light
ssing through it or light being veflected from it. 344

are found in many different

If you can see through

roeck is &azé to be thn%paz@
rocks A tr&nQIueﬁnt rock J
it. Some rocks may be trans

pieces and trangparent in th
no light To pass through

an opagque rock.

colorg including black and white.
2 rock like & glass window that

nt. A dlamond is z transparent

ust zllows light to pass through
lucent when they are in thick

inner pieces. Hocks that allow

called an opagus rock, Gold is



3 £ Y . o 1 welhmer 1% gkt
The luster of a rock iz the way a rock shines when light

tg reflected from 1t. Thers are two kinds of luster:s metallic
and non metallie A metallic luster looks like the surface

~

of metal, gold, silver, and copper. Rocks thal contaln non

7]

metallic luster are pearly like Tale, and Calecite or waxy

like Turquoise.

Hardneas is another way of identyfing rocks. About
150 years ago, a scientist named Friedrich Mohs made up a
scale of ten minerals, each harder than the other. The scale
consiste ofs Tale, Gypsum, Cazlcite, Flurite, Apatite, Feld~
spar, Juartz, Topaz, Corundum, and Uiamond

is an

&%

xample of

ey

Here how &

{‘i%
2

e #cale works, Gypsum can

sorateh ﬂuie but can e gsaratched

gcrateh Tale, CGypsum, and Calcite, but Flurite can be scratched
Apatite, Feldspar Quartz... DMamond. Diawmond can scratch all

of the minerals and be scratched by none, becauss Ulamond is
the hardest.

If you were to bear down on & miner

m‘

i""“

al &% you rub 1%
across & sguare rough unglazed tile, the mineral will lesave
a pawﬁ@ry gtreak. This sireak is used to {dentify minerals

and it is another test that helps to identify rocks.
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Sedimentary rocks contain fossils. Fossils are plants or animals
that stepped on & newly formed vock and got trapped there.
Metamorphic raéké consists of Igneous and Sedimentary
rocks which were éhang@d by heat and pregsurs. Changes may be
hardly visable and may alsoc be s¢ great that it is almost ime
possible to determine what rock it once was. It mostly has
crystal fer&atians‘ Metamérphic rocks are made in two ways, by
contact metamorphism, m@tamgrphism caused by heat and pPregsures
and regional metamorphism caused by mountain formations.
The word Metamorphic means changed in form ard that is exactly
what Metamorpic rocks are; rocks that have been changed in form

by heat and pressure.
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rafor breaks unevenly . Slate capn ve found

(5]

det
W

of

results from the metamorphiswm of Bhals.

r of a8 bBlug-

Maine and Pennsylvania.

is

o

&k

Marble - is recrystallized Limestone. 1%

Marble is

clasgle stone worked by sculptors as wel

builders.,

ter because of wealther resistance. Harble hag clesvage

white but can be yellow, pink, brown, gresn,

rock that iz formed Dy hegt and

Although It 18 good for building Cranite
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Slate is

oy rad.
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Pyrite doesn’'t have cleavage and is very rough having
craters,

1ky

b"“
g

Quartzite is a Metamorphic rock, The smooth, mi
white or orange pedble vou find on a3 bveach, in 3 gravel
driveway or a concrete sidewalk is probably duartzite.

Of 211 the many %kind of rock within the crust of the

arth, none 1s as strong as Quartzite. No¢ other rock will
rasist arosion as well, therafore, Quartzite stands up te
form ridges, and mountains.

<uarizite is a result of a metamorphic change of

@

Sandstone, made from grains of hard duartz sand. The spaces
between the grains were filled with GQuartz grains dissolved
in waters Then the sandstone was pushed deep within the
earth . Under great pressure the Juartz grains and the Quarts
cement were squeezed until they flowed together. Slowly

the grains and the cement blended %together and formed

Since Quartzite ig such 2 hard roek 1%t is not used

foio

to serve many purposes, vecause 1t costs too much %o mine

By



Y

i
s..,.?.&

3
o

sk

"

o} @
Laal

et
o

.
ik




Fliay
,;..t

o

y
g

&

woof

-

(N

N

gy

e



o

-

wysd
EN

s e

ot

3
ot
Bt

iy

()

sogonk

oy
P

Py

B

Ex

3

fan]

g
N
o
i

ol

!

P

o AT

&
)

7
E

e




i
i

]

EX)
1%

z

L)
ag
e

R
et

Pt

ond

=y

£ ]

iy
EF
!

-



&,

il

R

3

p

g

)

e

g

¢ s

]

"

e

AN

-

]

S

|
|

fucar?

o)

Fecfs

o
e

rapntithe

) 3

;LR 1

st

2
5
s e

i

-

IR GRS AR

st

L,

[ —-—

S
~ %ﬁl

o

SN

7

('

{

&M}«é ¥

s

v

s

§ e

ﬁmgapﬂs:kww

At

VI

|

!

MR O

&y

e

%sblrw
f.(ssz Rt

ﬁsza:wwes%



iy,
Y

gl

g

s
it

g - e




	RM_Pt1.pdf
	RM_Pt2.pdf
	RM_Pt3.pdf
	RM_Pt4.pdf
	RM_Pt5.pdf

