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XI-A-1a: ROCK PROPERTIES

QUESTION:

What similarities do rocks have to sediments?

MATERIALS:

Each group of two students should have a piece of coarse-grained granite with clearily dis-
tinguishable minerals {preferably pink feldspar, guartz, and black mica); a crushed sample
of the same granite; about 15 rock samples including both sedimentary and nonsedimentary
types (e.g., sandstone, limestone, shale, conglomerate, basalt,granite, gabbro, obsidian,
banded gneiss, schist, slate, marble, and quartzite); a sample of sand or gravel; magnify-
ing glasses; and a teasing needle, (It may be convenient to prepare permanent kits of the
above items and place each in a shoebox.)

SUGGESTED APPROACH:

Part I  Have the students observe their rock samples and describe them. This can be ac-
complished by having an individual describe a rock, then ask the other students to
hold up the rock sample they think is being described. Repeat this several times
and place a master list of the various terms used to describe the rocks on the'
chalkboard, Ask students to indicate which of the terms on the waster list best
describe rocks; underline or circle these, Most of these will be textural terms
that describe the way individual parts of the rocks aré put together.

Conduct a concluding discussion exphasizing the following:

a) Some rocks have characteristics that are very similar to loose sediments (these
are called sedimentary rocks), Other rocks have different, but distinctive,
characteristics (these are calied nonsedimentary rocks).

b) A1l rocks are composed of minerals, most having more than one mineral present,

Have the students examine the Toose gravel (using their hand ltenses) and compare the

material with the material composing their rock samples. Have them identify any

similarities and differences.

Part Il Ask students to observe the granite specimen carefully. Is it composed of one, or
more than one, kind of mineral?

Have the students examine their sample of crushed granite and divide the pieces into

piles of similar materials. Have them make & Tist of terms that describe how the
various rock pieces {minerais) Yook,

PRECAUTIONS:

1. Students are not expected to learn rock and mineral names, they should, however, learn to
recognize sedimentary rocks as opposed to nonsedimentary rocks.

2. It is best to use local rocks and minerals whenever possiblie, so that the student will be
famitiar with his local rock types,



CMIATa
BACKGROUND INFORMATION: N

ROCK AND MINERAL EXCHANGE SERVICE .  -“fff '5-ﬂfjf:ﬂi *?1~ﬁf”f:}<:5

Teachers interested in swapping rocks, minerals, fossils, and earth scierice currzcuTum
materials are hereby notified that a c1ear1nghouse for the exchange of earth sciencef~
materiais has been established in McFarland, Nascons1n. :

To take advantage of this free, vu?untary service, send a 11st (s1ze and quant1ty) of the
- rocks, minerals, fossils, and earth science curriculum materials YOU NEED, along with & Tist i
{size and quantity) of the rocks, minerals, fossils, and earth science curriculum materials =
YOU CAN SNAPéaggé J. E. Wall, RMES, ¢/o Science Department McFarTand H1gh Schoo? McFar1and -
Wisconsin :

You will be suppiied with the names and addresses of those science teachers who can supp]y .
your needs on a SWAP basis., To receive additional RMES “Swap Sheets,“ send a: tamged, seTf- o
addressed envalope (business size) to the RMES, o

Due to the free, voluntary nature of the RMES, only those 1nqu1r1es acccmpanied by tamged
self-addressed enve1opes will be processed. _ _

Sample RMES “"Swap Sheet
ROCK _AND MINERAL EXCHANGE SERVIC&

Your name Your home address
School name City & Zip Code
Street ' o s :
City & Zip Code ‘ e RMES Code Number
I OFFER FOR TRADE (size & quantity): I NEED (size.and. quantity);  },_5;~;_;~'*
RtFERENCES

Investigating the Earth, pp. 3%-42, 48-50, 332, Teacher S Gu1de pp. 70 74 76 77 87 gg-};fﬁf
£9-90, 409-411. - . :




QUESTION:

XI-A-~1a: ROCK PROPERTIES

What similarities do rocks have to sediments?

INTRODUCTION:

If you were to examine the pebbles or boulders found near a river bank,
in a road cut,or at a construction site, you would probably notice the
wide variety of types present. If you were to travel to different
places around the State or the country you would notice many similar-
ities and differences among the rocks you observed. Since there are
potentially an unlimited number of differences among rock samples,
scientists find it convenient to group them on the basis of certain
characteristics.

OBJECTIVES:

When you have finished this investigation, you should be able to:

1. describe the characteristics of sedimentary and nonsedimentary
rocks.

2, describe the characteristics of rock components {minerals).

METHOD:

Part I

Part 11

Study your rock samples closely and describe their properties,
Check your descriptions by verbally describing one of your
rocks and asking your fellow students to hold up their sample
of the same rock, [f they cannot, then you need to work more
on your description, You or your classmates may want to place
a master 1ist of terms used to describe rock samples on the
chalkboard,

Next, examine the loose gravel with a hand Tens and compare
it to the rock samples. Place in a pile all those rocks
which are composed of one or more of the same types of mate-
rials observed in the gravel. Place all the other rocks in
another pile. Make a list of all the identifying character-
istics of the rocks in each pile.

In part one, you probably recognized that most rocks are com-
posed of small grains. Examine the rock specimen called
granite, and then look at the crushed sample of granite.
Separate the crushed materials into piles of materials having
similar properties (minerals). Describe the characteristics
of each pile., Decide which was easier to describe, the piles
of minerals or the rocks in part I.



QUESTIONS:

(A-1.117) 1.

(A-1.21) 2.

Describe the minerals that you were able to observe in’ & =

Describe the propert1es that you observed in the rocks
that contained particles similar to those in the grave1
sample. What are these kinds of rocks ca1ied?

Describe the propert1es of the rocks that d}d not appearifﬁiu
similar to the grave1 partacles. what are these rocks i
called? R AT R AR

more than one rock. List the number of d1fferent”m1n-5__5 :f%}_”::
erals you were able to observe in each of your. rock Gt
sampies. | i

Which was easier to describe; the p13es of m1nerais of‘T{_
the rocks in part I? Explain why - B



Easy (3)

XI-B-Z3: PROPERTIES OF MINERALS

QUESTION:

What are some characteristics of minerals?

MATERIALS:

Samples of some important rock-forming minerals {e.g., quartz, feldspar, hornblende,
mica, magnetite, calcite, hematite, etc.) and any minerals of local significance,
balance, graduated cylinder, streak plate, nail, glass plate, penny, dilute HC1, and
supplementary sheets 1-3.

SUBGESTED APPROACH

1. Discuss with the students the varfous tests you wish them to perform. Some, such
as color and density, should need little discussion while others, such as hardness,
streak, and acid test, will need more.

2. Provide students with a mineral identification chart {See Supplementary Sheets) and
several mineral samples.

3. Have students attempt to identify the samples. Stress that in some cases they may
only be able to Timit their identification to several possibilities. (This will be
governed by the number of different tests and the number of minerals on the identi-
fication chart.)

PRECAUTIONS:
1. It is the process of identification of minerals NOT the actual identification that
is of 1mqortance in this investigation. Students often form the impression that

all samples of a given mineral have & similar appearance to the sample they have
worked with. Point out that this is not always the case.

2. If your students use pieces of window glass to determine hardness, make certain that
they place the glass flat on the table and scratch it with the mineral specimen, Never
have chem attempt to scratch the mineral specimen with the glass, since small particies
of glass may break and cause injury.

REFERENCES:

Investigating the Barth, p. 575

1/
fint




XI-B-2a: PROPERTIES OF MINERALS

QUESTION:

What are some characteristics of minerals? - -

INTRODUCTION:

Scientists have distinguished several thousand mineral species.:
Many are quite rare. A few together constitute 99 percent of: .
all the minerals found in the earth's crust. Each mineral: has
a distinct composition and structure, however, for practical: . = .
purposes most can be identified by observ1ng a few of their ﬁ'_V_-__.;-”;;5
basic properties. 1In this investigation, you will study some = 0 i i
basic properties of minerals and use these propert1es to SR 82

identify the partfcu1ar mineral. , SR

OBJECTIVES: i
When you finish this investigation, ydu‘shou1d be'ab1e toé

1. make observations and perform tests to determine Some
mineral properties such as color, density, hardness, - ﬁ . BRI
streak, etc. R

2. fidentify some common minerals by observang the1rf._--“f
- properties and using a mineral reference table.

3. fidentify some of the most abundant eiements found 1n
minerals. _

METHOD ;

1. Obtain a set of minerals for identification, and rdh'the”' "'
.tests indicated by your instructor. Use a table to: record
the results of your tests (Supplementary Sheet #3)

2. Using a mineral identification table, 3dent1fy the m1nerals
based upon the results of your tests. ' . .

QUESTIONS:

(B-2.11) 1. Did any two of the minerals you tested y1e1d the aa.;fav““r"
same results for all tests? If not, do you think - -
that, given additional samples of d1fferent manera?s,g
this could happen? Explain. C R




(B-2.21) 4.

0f the general properties you tested which do
you think are most reliable? Least reliable?
Explain.

Do you think that different samples of the same
mineral could yield different results for any
of the tests you constructed? If so, which
tests?

Refer to your identification chart and make a
1ist of all the different elements found in the
minerals studied. Indicate how many different
minerals each element appeared in. Which
elements appear to be quite abundant?

X1-B-2a



SUPPLEMENTARY SHEET #1

Luster
Streak
Hardness:

(MINERAL IDENTIFICATION CHART) =

can be scratched by a piece of window g1ass

glass.

-~ The way a mineral's surface appears in reflected 11ght '
~-- The color of a fine powder of the mineral - usually rubbed dn a streak piate
Soft - can be scratched by your fingernail;

medium - cannot be. scratched by: f:ngerna1! but x
hard - cannot ba: scratched by a p1ece cf w1ndow

MINERAL HAME AND WAY IT S E e OTHER
COMPOSITION COLOR BREAKS LUSTER STREAK HARDNESS::};Z CHARACTERISTICS
Quartz white, gray, I B _ _;Qv;;st:“. ;;.';ﬁgg
Si0, pink shell-1ike |glassy white.: hard | transiucent: o
Feldspar white, nink, glassy, o T I e
KA1Sia0s green uneven pearly white hard - . ,1a__transTucent On’edges
Calcite Splits into | glassy, : | transparent to :
Catls all colors | forms 1ike |dutl white maedium- oo
bent over ‘ e

Mica black to Elastic,: transparent:;
K{Mg,Fe)s(0H,F),- | brown or splits into | glassy, Co T i sheets,. RUREER
A15140y 4 colorless thin sheets | pearly white medium. - f]ex1b1e _j.ﬁg;
Hornblende | L
Ca,(Mg,Fe)s(OH),- | Bblack to uneven R ST IR ER I 1ong 6 s1ded '
{AT1,51) g0y green splinters glassy ‘dark green hard :{ "1crysta1s T

Garnet red to waxy to R E D SN br1tt1e rounded
FesAt,(Si04) 4 black uneven glassy white hard: .- _translucent '
014vine pearly- e A granu]ar masses,-a
{Mg,Fe) 51,1 yellow-blacki uneven glassy pale green |hard: . ' psugary;: Qiassy 5

S AR rgrains. o
Talc white, splits peariy- white to. RS greasy feel fe?1ate
Mg 3(0H)5574) 10 Tight green | smooth in glassy green. - soft foi1ated ma351ve
one plane - SRS i S .

Magnetite L o : [ R R EA :magnet1c'jbr1tt1e,
Fe 30, black uneven metallic black ' - - -{hard [ heavy .
Hematite metallic to | - . .| i npi_~1:;br1tt3e ‘opagie;;
Fes0y red to black! uneven dutl red-brown - |hard: never: . 1n crysta]s
Limonite yellow, SRR DR St earthy, du11 =

R Fe 0, brown sheli-Tike {dull yellow-brown| soft to hard br1tt1e ”j: i
Malachite _ L _."_f‘mééium-f6f ' bubb]es 1n acad
CU,{OH),C05 green fibrous dull 1ight green |Hard: - .-;Z(HC1) :

hzuri te . TR £ ,.-;-;f-;g;'bubb1es in ac1d ‘ore
Cua(OH),(C035), blue fibrous glassy. Tight blue: [medium . of copper:..
Cassiterite Sn -Z_I'E SRR heavy “rounded: masses
510, red-brown uneven dull white-brown thard - 0 g

3

ore of tin




SUPPLEMENTARY SHEET #2

Luster
Streak
Hardness:

{MINERAL IDENTIFICATION CHART)

-- The way a mineral's surface appears in reflected Tight.
-~ The color of a fine powder of the mineral - usually rubbed on a streak plate. )
Soft - can be scratched by your fingernail; medium - canrnot be scratched by fingernail but

XI-B-2a

can be scratched by a piece of window glass; hard ~ cannct be scratched by a piece of window

glass.

MINERAL NAME AND WAY IT OTHER

COMPOSTTION COLOR BREAKS LUSTER STREAK HARDNESS CHARACTERISTICS
Sphalerite brown to spiits into medium to
ns black shiny sur- | waxy Tight hard brittle, ore of zinc

faces .
Galena gray to splits into gray to cubic crystals, ore
PhS black cubic forms | metaliic black medium of lead, heavy
Bauxite red to red to soft to tumpy appearance, ‘
AT(0H) 5 brown uneven dutl brown medium massive, odor of wet
clay when wet, ore
of aluminum
Sutfur crackles in heat of
S yellow shetl-1ike | greasy white medium hand, brittie
Gypsum coioriess to pearly %o used for wallboard
CaS0, - 24,0 white or brittle dull white soft and plaster
gray
Graphite dark gray splits in
C to black one plane dutl opague | black soft used in lead pencils
Pyrite brassg- metallic greenish-
FeS, yellow uneven opagque black hard called fool's gald
Asbestos white to used to make heat-
Mgg (OH) 551401 greenish- fibrous silky white soft insulating cloth
white
Corundum yellow- next in hardness to
A1,04 brown uneven dull white very hard diamond
Kaotin used as a clay to
AT, (OH)S1401 4 white earthy dull white very soft |make pottery
Fluorite colorless transparent scme forms fluoresce
CaFy to purple brittle to trans- white med um under ultraviolet
. Tucent lamp

Halite
NaCl colorless blocky glassy white soft tastes salty.

7




Supplementary Sheet #3

STUDENT WORKSHEET
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QUESTION:

Challenging (2)

XKI-B-2b: STRUCTURE OF MINERALS

What are some characteristics of minerals?

MATERIALS:

Fifteen 1%-inch styrofoam spheres and four i-inch styrofoam or plastic spheres per group,
pipe cleaners, silicate mineral samples (quartz, feldspar, olivine, mica, hornblende,
asbestos, etc.}, a halite specimen of approximately 2 cubic centimeters, steel knife or
scalpel, clay, and a hammer.

SUGGESTED APPROACH:

Part T 1.

Part II 1.

PRECAUTIONS:

Discuss with students the relative abundance of silicon and oxygen in the earth's
crust,

Have students attempt to build a silicon-oxygen tetrahedron and, having done so,
have them attempt a doubie tetrahedra and then & chain of tetrahedra.

Construct for the students, or illustrate with a diagram, a double chain and a
sheet of tetrahedra.

Ask the students what forms they think the winerals would have if the minerals
had the various structures that have been considered,

Give students samples of silicate winerals that show good crystal form, and ask
them to suggest tetrahedral structures for esach,

Have the students split a halite specimen, or do it yourself as demonstration.
Relate this to the idea of diamond "ecutting.”

Have the students construct a model, using the styrofoam balls, that would explain
why halite can be split. :

1. Construction of double chain and sheet siiicate models is difficult, and it is suggested
that the instructor practice making them before attempting them with a class.

2. Safety precautions should he discussed and followed to prevent the students from cutting
themselves when splitting halite.

TYPICAL RESULTS:

Students will usualtly construct several incorrect models of the tetrahedron before obtaining
the correct one.

MODIFICATIONS:

Give the students prepared models of mineral structures, and have them suggest a form for that
mineral's appearance,

REFERENCES:

Investigating the Barth, p. 50, Teacher's Guide, p. 74, pp. 77-82.



XI-B-2b: STRUCTURE OF MINERALS = . =~

QUESTION:

What are some characteristics of minerals?

INTRODUCTION:

Some mineral samples appear to have regu?ar or cnysta1 forms.- SC1en~
tists have found through X-ray studies that these samples have a.
regular atomic arrangement, In fact,all minerals have, at 1east to :
some extent, a regular arrangement, In this investigation, you will . . .
be studying models that scientists have constructed for some of: the*uﬁauia
silicate (silicon-oxygen) minerals. You w111 a?so 1nvest1gate 2. non_a_._;
silicate mineral (halite). : SR

OBJECTIVES: S
When you have finished this 1nvest1gat1on,you shou?d be ab1e to.‘x;affﬂiz'

1. construct a physical model of a silicon- oxygen tetrahedron and
Justify that model as opposed to other possible arrangements..~3;

2. construct and explain a physical model that shows how sx11con,”;naiy,a
oxygen tetrahedra join by sharing OXygen atoms, # SRR | B

3. given a silicate mineral in crystal form,suggest a possxble ar—é*
rangement of the tetrahedra. _ o

4, construct a model of the mo1ecu1ar arrangement of a m1nera1 hav'v
ing examined its splitting pattern and crystal shape .w;;;,_ﬂ.

METHOD:

Part 1 1. Take four of the large spheres (oxygen atoms) and one’ of
the small spheres (silicon atom) and put the five into.as
compact an arrangement as possible. Check your model with.
your instructor before proceed1ng,-; _jsy-azi t"ﬁi o

2. Build a second model in the same way as the farst Now
join the two tetrahedra in such a way as’ to share one w
oxygen, ‘ _ L

3. Try to build a chazn of tetrahedra.___ 5__g.ya¥;h,
4, Examine the silicate mineral samp?es that your 1nstrdc 18

will provide and see if you can suggest an appropraate
atomic structure for each _ _ _



Part 11

Part II 1,
20
30
QUESTIONS:
Part 1

X1-B-2b

Take a large crystal of halite, fasten it to a lump of
clay, and split it with a knife in a particular direction.
(The best technique for this is to place the blade on the
crystal and tap it gently with a hammer.) Describe what
you observe,

Try cutting the crystal (as above) in various other direc-
tions, and describe what you observe.

Stack the styrofoam balls to resemble vour idea of the
atomic structure of a halite crystal, based upon what you
observed in steps 1 and 2.

(B-2.31) 1. MWhat is the ratio of silicon atoms to oxygen

atoms in a simple tetrahedron? In a double
tetrahedron? In a single chain of tetrahedra?

2. If a mineral has a structure of chains of
tetrahedra, what do you think holds the chains
together?

(B-2.32) 3. Why do you think the mineral mica breaks the way

it does?

1. Draw a sketch of the model you constructed to
represent the structure of halite.

(B-2.32) 2. Why does halite split with a plane surface only

in certain directions?

(B¥2.32) 3. How do you think the atoms would be arranged in

a mineral that did not split with any plane
surface.



masy 1) |

XI-C-la: FORMATION OF SEDIMENTARY ROCKS = .

QUESTION:

How are sedimentary rocks formed?

MATERIALS:

Sediment (sand, pebbles, dirt, etc. ), sugar, sait Portland cement, epoxy, g?ue, p]aster of
paris, dilute HCY, samples of sedimentary rock (sandstone, shale, limestone, conglomerate), e
paper or plastic cups, glass bottles or beakers, and one or more of the. fo11ow1ng (aium,
potassium nitrate, sodium nitrate, potassium permanganate, copper su1fate) . :

SUGGESTED APPROACH:

1. Since students will have already considered how sed1ments are formed ask them how they .
think these sediments might be converted, in nature,into rocks. Ask them if they. can think.
of any ways in which sedimentary rocks can be formed other than from sed1ments._ffu_;

2, Have the students devise and perform procedures for making “sedimentary rocks"'1n the
laboratory, It may be wise to have them clear procedures wsth you before prcceed1ng. :

3. Have the students grow some “sed1mentary rock™ crystals from a satarated water solutwon,
u51ng one or more of the salts listed under materials above. This can be done’ by disso1v--ﬂ;,
ing as much of the sait as possible in a beaker or jar filled with warm water. ~Place .= '
the jar in a position where it can be left und1sturbed for a* fey days. The crysta?s w111 ;
"grow" on the bottom of the jar. :

4. In a class discussion, examine the results of the students‘ efforts.__' '

5.  Give students the sedimentary rocks for exam1nat30n._ Discuss’ the1r 1nterpretat10ns.i S%kess
the processes of cementation, compaction, and solution. = e .

6. This investigation can be concluded by sh0w1ng the EB ilm “Rocks That Form on the Earth_Sj
Surface."” o . SR :
PRECAUTIONS: _ : _ _
1. Care must be taken in velating the processes’ the students use in the 1aboratory tG make o
sedimentary rocks to the processes active in nature, In some cases,. the model may not be_ﬁ
a very good approximation to what happens fin naturef e DI s e e

2. Some of the chemicals mentioned should be used with caution.. . . . = -

TYPICAL RESULTS:

Since much attention previcusly has been given %o seé1ments, students w113 most 11keiy ﬁev1se
procedures that employ cementation and compaction. Less likely €6 be deV1sed s the process
of crystal growing, therefore, this may have to be suggested by the teacher. : .

MODIFICATIONS:

1. Give students several samples of art1f1C1a11y prepared “sed1mentary rocks" and ask them tq_;
tell how they were made. They should still he g1ven, however, some rea] sedimentary rocks S
to examine. R A 8 R :



X1-C-Ta
2, A fishline or piece of nylon can be suspended in the saturated solution (crystal-growing
exercise) to act as a support on which crystals will develop.
REFERENCES:

A Sourcebook for the Physical Sciences, pp. 64-65,
' Crystals and Crystal Growing, Alan Holden, Science Study Series



QUESTION:

INTRODUCTION:

XI-C~la: FORMATION OF SEDIMENTARY R'OCK{_;;-}_ .-

How are sedimentary rocks formed?

OBJECTIVES:

METHOD:

QUESTIONS:

You have already considered how sediments may be formed in nature. The;”
appearances of many rocks found in nature suggest that they may have ' . -
been formed from sediments. Such rocks are called sedimentary rocks.’
While many sedimentary rocks are formed from sediments, there are some
processes for forming sedimentary rocks that do not requxre sed1ments

When you have finished this investigation,you should ba'éb1e'to§;i, _5iffﬂf'”ﬁ
1. describe the ways in which sedimentary rocks'may ?orm*'

2. describe how a given sedimentary rock sampie may have
formed.

1. Devise some procedures for making ”sedimentany'roéks.“,'Cﬁe¢E<Ybuf?fﬂf'
procedures with your instructor, and then'thy them"“'_ T
2. When you have completed step 1, your 1nstructor w111 g1ve you some:i

sedimentary rocks to examine. Describe how you th1nk these rocks
might have formed in nature.

(C-1.11) 1. Describe the bas1c processes by whlch sed1ments are changed
into sedimentary rocks. e e i e tiog

(C-1.21) 2. Some sedimentary rocks do not 0r1g1nate from 1oose sed1u¥f}
ment; describe how these rocks may form.-,  _

3. Relate the procedures you used in step 1 above to s1malar
processes in nature, How were they s1m11ar? d1fferent°

4, Do you think that d1fferent sedxmentary rock form1ng
processes could produce simliar rocks? SRR



(C-1.21) 7.

(C-1.31) 8.

X1-C-la

Can you tell from examining a sedimentary rock, where it
was formed (e.g. river channel, river delta, lake bottom,
ocean floor, etc.)? If sostry to apply this to some of
the rock samples?

Geologists sometimes use the expression "story in the
rocks." How do you think this might apply to the rocks
you have examined?

Describe the relationship between crystallization and
sediment changing into rocks,

Is there any evidence of biologic formation in any of the
sedimentary vocks that your teacher has provided for your
observation?



QUESTION:

How

MATERTALS:

Salel, heat source {e.g., stage on overhead progector, het piate Bunsen burner, etc )
microscope slides, petri dishes, steree-microscopes oy hand lenses. : :

SUGGESTED APPROACH:

 Basy (1) ]

X1-C-2a: FORMATION OF NONSEDIMENTARY ROCKS = - - o

are nonsedimentary rocks formed?

1.
2.

TYPICAL RESULTS:

Discuss with the students some possible ways that nonsed1mentary rocks may form

Have the students attempt one ¢r more of the techn1ques for grow1ng crystaTs from a
melt. : .

Have the students design and carry out an investigation to determane what affect
cooling vrate has on crystal size. _ SR

Have the students observe some nonsedimentary rocks using the steree-mzcroscepe or
hand lens, and infer probable cooling rates. ‘ L

in a concluding discussion, have the students relate what they have done in thzs
investigation to the actual earth processes that form nonsed1mentary rock ;

Possible techniques for growing crystals include:

1.

Placing small amount of salol on a microscope sTide, me1t Tt, and observe crystaT
formation as cooling occurs, : :

Melt a small guantity of salol, transfer it tec a g?aés pétri dfsh, ahd place 1tjen o
the stage of an overhead projector. As cooling occurs, the crystal-growing process
can be projected on a screen. (Note: The microscope slide cannot be used: for’ this. _
technique because the heat from the projector Tamp will prevent coo]1ng from occurr1ng ) :

Different cooling rates may be observed by:

A. Placing a petri dish containing an ice cube on the stage of the Sféréo'micféécobéﬂ
PEa$e the s1ide containing the melted salol on the 1ce cube and abserve the rap1d
cooling. . . o

B. Place stereo-mjcroscopes at different temperature Tocatﬁens around the roam’ (e g ,.'“
near radiators, near a cold window, etc.). Allow students to observe coo11ng
under first one, and then another, of the m3croscopes - : :



XI-C-2a: FORMATION OF NONSEDIMENTARY ROCKS

QUESTION:

How are nonsedimentary rocks formed?

INTRODUCTION:

Many rocks are not composed of particles that resemble loose sedi-
ment. These rocks often resemble a mass of tiny intergrown
crystals. When examined closely, a wide range in crystal sizes
may be observed. What factors influence the development of these
characteristics in certain rocks?

OBJECTIVES:
When you finish this investigation, you should be able to:

1. identify crystalline rocks as probably being of nonsedimentary
origin.

2. describe the relationship between cooling rate of a melt and
the resulting crystal size.

3. explain possible earth processes that may result in the for-
mation of nonsedimentary rocks.

METHOD

I. Place a small amount of salol powder on a microscope slide.
Hold the siide over a heat source until the salol melts.

(Caution - if the heat source temperature is too high it may
break the slide.)

2. Observe the liquid salol under a hand lens or stereo-micro-
scope as it undergoes cooling. Describe what you see.

3. Devise a method for investigating the relationships between
the size of the crystals and the rate at which the melt cools.

QUESTIONS:

(C-2.11) 1. How do some nonsedimentary rocks form?

(C-2.12) 2. Describe at least one factor that influences the size
of the crystals formed.






