Topic 11 — Rocks and Minerals

Vocabulary

Cleavage — the way a mineral breaks along a plane of weakness

Contact metamorphism — the hanging of older rock by the intrusion of magma, burns existing
rock

Extrusive igneous rock — igneous rock formed on the surface of the Earth from cooling lava
Foliation — the alignment of minerals in a metamorphic rock
Fracture — the irregular breaking of a mineral

Hardness — the ability of a mineral to scratch another mineral, soft minerals can’t scratch
harder minerals

Igneous rock — rock from melted material in Earth

Intrusive igneous rock — igneous rocks formed underground from cooling magma

Lava - liquid rock material on Earth’s surface

Luster — the way a mineral shines reflected light, metallic or non-metallic is one example
Magma - liquid melted rock material beneath Earth’s surface

Metamorphic rock — rack that forms by altering previously existing rock

Mineral — naturally occurring crystalline solid having definite chemical composition with
specific identifying properties

Precipitation (mineral) — dissolved minerals come out of solution to form solids

Regional metamorphism — process of forming metamorphic rock over a large region, such as a
mountain range4 from heat and pressure

Rock cycle — a model to show relationships of rock formation
Sedimentary rocks — rocks that form directly from sediments
Streak — the color of the powered form of a mineral scratched on a porcelain plate

Texture — size shape and arrangement of mineral crystal and the sediments that make up a rock
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Overview of Topic

l. Minerals
a. Occur naturally
b. Crystal structure

The crystal structure give a mineral its distinct properties. Each mineral type has
its own properties.

Atomic Structure Crystal Shape Cleavage Structure

c. Minerals make rocks
1. All rocks are made of minerals

d. Occurin Earth’s Crust
1. Pagel of the ESRT shows elements in Earth’s crust
- Oxygen (0) and Silicon (Si) are the most abundant elements by
mass in the lithosphere
- Silicates, the combination of SiO, is the most abundant mineral on
Earth, see page 16 of the ESRT under the column “composition”
2. 2000 + minerals on Earth

e. Internal arrangement of atoms (crystal structure) determines the minerals
properties
- Very important to know this. Mineral identification is based on
the arrangement of the atoms. Both diamond and graphite are
made of the element carbon (C), because of the different way the
atoms are arranged make diamond the hardest substance while
graphite is one of the softest.
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f. Mineral Identification - https://www.youtube.com/watch?v=c7wJP K sAQ

- There several properties used to identify minerals. The following
you need to know. These are the best.

1. Streak —The color of the mineral scratched on a porcelain tile

The streak is the true color.
The color, appearance of the
mineral can be many colors,
the streak is the same color
powdsr  due to the arrangement of

\ m/‘ the atoms.
Unglazed caramic ilas

2. Hardness — The ability for a mineral to scratch another. Based on a
scale of 1 — 10 (Mohs hardness scale).

o Approximate
Moh's Mineral HEaEdness of
Hardness Scale Common
Talc | Objects
Gypsum P Fingernail (2.5) Hardness of minerals is
Calcntle 3 R based on common objects.
;Ipl-rft?tf g {3,5‘3}’3 sl Glass is one of the most
Feldspar 6 Iron nail (4.5) useful to detgrmine
Quartz 7 Glass (5.5) hardness. This is due to
Topaz 8 ; the arrangement of atoms.
Corundum 9 Steel file (6.5)
Diamond 10 Streak plate (7.0)

3. Cleavage — The way a mineral breaks evenly along planes of
weakness. The broken pieces look identical to the original piece.
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https://www.youtube.com/watch?v=c7wJP_K_sAQ

Cleavage can occur in several
directions, notice the break
is clean. Due to the internal
arrangement of atoms.

4. Fracture — The way a mineral breaks that is not even. The pieces are
random and look jagged. Think of broken glass.

Fracture is random
breaking. Notice it is not a
clean break, but jagged.
Due to arrangement of
atoms.

5. Luster — The mineral looks like metal. Page 16 breaks up into metal
and non-metal in the left column

6. Effervesces —Bubbles with hydrochloric acid (HCI)

Calcite (CaCOs) easily bubbles with acid. Calcite is the major
mineral that makes the sedimentary rock limestone and the
metamorphic rock marble. They will bubble with acid.

* Mineral identification is tested in Part D the lab practical as well as the written
examination.

Il. Rock Types
- All rocks are made of minerals
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o Polymineralic — made of many minerals (most rocks)
o Monomineralic — made of one mineral (very few rocks)

- 3types of rock
o Igneous
o Metamorphic
o Sedimentary

volcanic

plutonic lgneous

Metamorphic

increase pressure
and temperature

Igneous - https://www.youtube.com/watch?v=aCnAF10pt8M

- Page 6 ESRT — Scheme for Igneous Rock Identification
- Alligneous rocks have interlocking crystals
1. Made from melted material

e Magma — rock material solidifies underground
e Lava - rock material solidifies on the surface

2. Environment of formation

e Extrusive (volcanic) — formed on the surface due to fast
cooling, crystals are small (less than a millimeter to

microscopic)

o Characterized by minerals as fine, glassy and / or
vesicular (gas pockets)
o contain one the following characteristics:

Glassy

Glassy vesicular

Fine texture

Fine texture vesicular
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https://www.youtube.com/watch?v=aCnAF1Opt8M

e Intrusive (plutonic) — formed underground due to slow
cooling, crystal are large (1 millimeter and larger)
o Characterized by minerals as coarse and very coarse
o contain one the following characteristics:
= coarse crystals 1 —10 mm
= very coarse crystals > 10 mm
= crystals can easily be seen with your eye

Glassy Gas pockets

EXTRUSIVE
(VOLCANIC)

Coarse Very coarse

INTRUSIVE
(PLUTONIC)

134



b. Metamorphic — changed rock - https://www.youtube.com/watch?v=10Q1J0w3x00

Page 7 ESRT — Scheme for Metamorphic Rock Identification

1. Formation

i Contact metamorphism
o When magma or lava burns already existing rock

As the intruded magma burns the
surrounding rock material it is altered.
Notice that the existing rock type is altered
into a different metamorphic rock type.

The area is localized and the altered rock is
due to heat.

ii. Regional metamorphism
o When plates collide pressure increase, which increase
the temperature which alters the bedrock

Plate A

Sedimentary parent rock
not distorted

- 2textures
o Foliated
= Mineral alignment

As plates squeeze together it alters rock
with pressure and heat. The more intense
the pressure and heat, the more altered the
rock.

Shale is metamorphosed from least intense
to most intense.

Least — Most

Shale = slate = phyllite = schist = gneiss

e Minerals line up in a common direction due to heating
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https://www.youtube.com/watch?v=1oQ1J0w3x0o

e Look like scales in a fish, they line up

e Often shiny and may contain garnet crystals
e Least intense form of foliation

Banding
e Minerals line up in a common direction and by similar mineral
type

e Look stripped
e Most intense form of foliation

o Non-foliated

Minerals look like melted sugar, or snow crystals that begin to melt;
not liquid

Hard to identity

Marble and quartzite are examples
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Sedimentary — make from sediment, layers -
https://www.youtube.com/watch?v=Etu9BWbuDIY

- Page 7 ESRT
- Easy to identify

1. Formation — almost always in water

Cementation of particles such as sand, silt, clay and cobbles
react with dissolved materials in the water to form cement.
Compaction of the material from more layers on top
“squeeze” the layers on the bottom making the particle
contact each other.

Chemical action. Water contains dissolved minerals. As the
water evaporates minerals are left behind (evaporates). In
some cases the dissolved minerals precipitate, drop out of
solution, to form a layer (precipitates).

Organic processes. When minerals are removed from water by
living organisms, such as clams, oysters, coral and plants are
needed to build structures the process is considered organic.
When these organisms due the remains are cemented
together to form rock.

2. Characteristics

Clastic — rocks made from particles of other rock or sediment
Bioclastic — rocks made from remains of shells or plants
Crystalline — evaporates and precipitates, they don’t have
grains, but crystals that formed together

3. Identification

Page 7 ESRT — Scheme for Sedimentary Rock Identification
Look at the rains and determine size

Sedimentary rocks are boring in appearance, dull

Some sedimentary rocks contain fossils

Fossils are only found in sedimentary rocks

*NOTE: You must be able to identify rocks on Part D the lab practical.
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https://www.youtube.com/watch?v=Etu9BWbuDlY

Il. Rock Cycle
- Page 6 ESRT

Rock Cycle in Earth's Crust

oswatermg » .

IGNEOUS
ROCK

- General overview of how rocks are formed on Earth.
- Rock formation is cycled between on type of rock to another via
Earth processes.
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Earth Science Reference Table — (ESRT)

Pages from ESRT used in Topic 11.

Page 1, 6, 7 and 16

AKA - Lithosphere

Page 1
Average Chemical Compogition
of Earth’s Crust, Hydrosphere, and Troposphere
T —
ELEMENT QCHUST ) HYDROSPHERE | TROPOSPHERE
(symbol) Percent by mass | Percent by volume Percent by volume Percent by volume

Oxygen (O) 46.10 94.04 33.0 21.0
Silicon (Si) 28.20 0.88

Aluminum (Al) 8.23 0.48

Iron (Fe) 5.63 0.49

Calcium (Ca) 4.15 1.18

Sodium (Na) 2.36 1.11

Magnesium (Mg) 2.33 0.33

Potassium (K) 2.09 1.42

Nitrogen (N) 78.0
Hydrogen (H) 66.0

Other 0.91 0.07 1.0 1.0

- What s necessary to know is the crust (lithosphere) is broken in to two columns: percent by mass

and percent by volume.

- These represent the most abundant mineral forming elements in the crust
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Page 6 and 7

Scheme for Igneous Rock Identification

https://www.youtube.com/watch?v=RGQeJL1izBE

Classifying igneous rocks

Either intrusive or extrusive (ESRT pg 6)

Ask a series of questions using pg 6.

=
IGHEDUS ROCKS

CHARACTERISTICS

What kind of texture does it have? (7 types)
What is the grain size? (4 sizes)

Environments of Formation

1)
2)
3) What is the color, light or dark? (obsidian is light)
4)
3)

What rock is it?
Scheme for Igneous Rock Identification
GRAIN TEXTURE
SIZE
Onsitian - z Klon-
E I:-; ~ {usLalhy appears black) Basaltic Glass E‘E Giassy wescular
2 T:,“é Pumice Vesloular Basaltin Glass g ".'E?itl.ﬂar
4 =13
LLF_:. E;‘ vesicular Rhyolite ekl | qenng 7 VeREUE < pockals)
wo W £E Fine
= Rhyolite Andesie Hasalt 2.
£ L]
[TT)
z (e Granite et Gabbro Per- £ E:.E Coarse Hor-
2 % g ’ dote r'j et~ wesicutar
= Eﬁ% £ 5| vy
- E =
w |E= Fegmatte =@ | Coarss
[T
LIGHT L coLor Lo Dark 3
Lenw |- DENSITY | T
FELSIC (Al) COMPOSITION > M&FIC (Fe, Ma)
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https://www.youtube.com/watch?v=RGQeJL1izBE

Scheme for Sedimentary Rock Identification

https://www.youtube.com/watch?v=NWQLmMGu8fSg

This order is a general overview of how to identify based on a set of criteria given.

|dentify by asking questions
1) What is the texture?
2) What is the Grain size
3) Comments?
4) ldentify rock!

1 2 3 4

Scheme for Sedimentary Rocl Identification

INORGAMIC LAND-DERIVED SEDIMENTARY ROCKS

TEXTURE GRAIN SIZE COMPOSITION COMMENTS ROCHK HAME | MAP SYMBOL

P n " - 'E'ED::’J-\':‘F

aﬂ:}i}:ﬁﬂ-}:ﬂ. Roundad Magmanis Conglomerate

smheddead in sand, o=t o, e

sili, andlor clay (1ua|'t:. Angular fragments Breccia ,:lﬁﬂ'&r_{.' :
feddspar, and

; SR . ay minerals; Fine fo coarse Zandsione

{fragmental] | (0.2 %0005 cm) may eontain
=1l fragments of

{0.006 to 0.0004 cm) other rocks Veryfina grain Siltslone -

and mmerals

Clay Campact may apit
(hess than 0.0004 cm) easily Shale E

CHEMICALLY AND/OR ORGANICALLY FORMED SEDIMENTARY ROCKS

TEXTURE GRAIN SIZE COMPOSITION COMMEMNTS ROCK MAME MAF SYMBOL
var Fali .5
faried B Crystals from Rock Salt
i chemical 7
Crysialling Vaned GypSm preripitates Rock Gypsum {/M
and evaporRes =
‘aned Oolomile Codostone m
Cemened shell
Microscopin tn coarss Calcita fragnvants of precipitates Limestons @
Bioclastic Of biokogic ofign
Varied Carhon From plant remains Coal m
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https://www.youtube.com/watch?v=NWQLmGu8fSg

Scheme for Identifying Metamorphic Rocks

https://www.youtube.com/watch?v=G2U5TUux-cQ

How to identify
Ask questions

1) What is the texture?
2) What is the grain size?
3) Comments?

4) Identify the rock

Mon foliated metamorphic rocks look very similar to other rocks and some minerals. Be
careful when identifying.

1 2 3 4

Scheme for Metamorphic Rock Identification

GRAIN P
TEXTURE | ‘ize | COMPOSTION | weramomersism COMMENTS ROCK MAME
Fine Low-grade Slate
o _ Regonal matamarphism of shale
I i
T = {Heat and Foliation surfacas shirmy from
= u= Fine dressurg microsenpic mica crystals Pylite
21E9 | s | b |, || e
< | medm g ey 5 E k L e Flaty mica crystals visinie from
= | E matamarphism of day or Schist
fSEzEx feidanars
: Mestun bl ] a5 High-orade metsmorphicn,
" g i E some miea changed 5o feldspar Eneiss
- ak=d by mmeral i
] PO i e
—
Various (ks cranped by
Fine variable 'f’,'_:lgﬁ:ft heat from nearby Homizlz
' magmallava
] Matamorphizmn of guarz
I i il
E - Cuariz ol Quartzite
e e Regrnal
U Calgie andior Mistamonphism of
g dolomie or Imastone or dolostons Martle
Comact
Vanous minersis| )
Coarsz | paricls Fabbles may ba detorted | Mataconglomeraa
anid matrix
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https://www.youtube.com/watch?v=G2U5TUux-cQ
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Page 16 Properties of Common Minerals

https://www.youtube.com/watch?v=BlsG2C5tt)c

This is not the best chart to use to identify minerals. It is good for finding properties about
minerals.

To use it for Identification start at the left column and ask a series of questions:
1) LUSTER metallic or non metallic?

2) HARDNESS — here it has a range. | like reference glass which is about 5.5 hardness.
Does the mineral scrath glass?

3) CLEAVAGE or FRACTURE how does it break

4) DISTIGUISHING CHARACTERISTICS what is something that is easy identifiable in the
mineral.

We will use another chart for the lab practical of the exam which is much more relable and esier to
identify minerlas with.
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https://www.youtube.com/watch?v=BlsG2C5ttJc

