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Presenter
Presentation Notes
General Outline of the presentation. Students will be creating a concept map or doodle notes of the presentation, so this is a rough outline. Emphasize the types of mineral formation and have them write examples in their concept maps or doodle notes. 
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Presenter
Presentation Notes
Words in a red box are what students should write down.  
Picture from geology.com 

https://www.google.ca/imgres?imgurl=http://www.uwstout.edu/faculty/scotta/images/sect2_htm_txt_sect2_1.gif&imgrefurl=http://www.uwstout.edu/faculty/scotta/sect2.cfm&docid=vMA1g2Q0ZYSJ8M&tbnid=kG6eKj0N0Y_jxM:&w=423&h=307&ei=INznUtDhLs_ooASM_YC4Cg&ved=0CAIQxiAwAA&iact=c

Mineral Chemistry

Garnet X;Y, (5i;0,;) {

Optical Properties Hand Specimen _1
Properties

Isometric / Cubic Vitreous Luster

Rhomb dodecahedron |Mostly red but can
12 sides vary

Alters to the green
Rhombodecahedra or |mineral Chlorite.

High Positive Relief Conchoidal + Parallel . L
Fracture a1

Euhedral —well No Cleavage
developed faces
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Presentation Notes
A 3B 2Si 3O 12, where A is a divalent cation (Fe 2+, Ca 2+, Mg 2+, Mn 2+) and B is a trivalent cation (Fe 3+, Al 3+, Cr 3+). Depending on which elements are in each position you get different types of garnet. The end-members pyrope (Mg3 Al2), almandine (Fe3Al2), and spessartine (Mn3Al2) form one solid solution series, whereas the end-members grossular (Ca3Al2), andradite (Ca3Fe2) and uvarovite (Ca3Cr2) form another.


Garnets X,Y, (Si;0,,)

Name Color Occurrence Formula

Pyrope Deep red - Black Ultramafic igneous Mg3 Al2 ...
rocks

Almandine Violet to brown Red Regionally Fe3 Al2 ...
Metamorphosed

Spessartine Brown, red to Pink Mn Skarns Mn3 Al2 ...

Uvarovite Emerald Green Crrich rocks Ca3Cr2..

Grossular Pale tints Meta impure Ca3Al2 ...
limestone

Andradite Pale tints to brown and black | Meta impure Fe Ca3Fe2 ..

limestone
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Presentation Notes
Depending on what element fills the spot it can change the colour of the mineral.  Also impurities, element concentrations, alteration and weathering can affect the colours of minerals. 
Which elements make up a mineral depends on the elements available when it is forming and the conditions of temperature and pressure. 


al is a combination of elements;
are organized into geometric
called crystals or crystal lattices.

)e of the mineral is determined by

toms creating the mineral are

ent minerals have the same
mula but different crystal
y are called polymorphs (e.g.,

e up of Carbon=C
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Presentation Notes
Diamonds do not form from coal!!!! - https://geology.com/articles/diamonds-from-coal/ Diamond can only form at very high pressure deep in the mantle.


r_t::-.'

5“ *ﬂﬁ’* y
Watermelon
Tourmaline

Plagloclase Zonlng (Ca .and Na) |

Crystals form by a seed
(nucleation), which other
atoms attach to through
bonding. The youngest part of
the crystal is at its outer edge.

If the atoms available in the
environment change, the
composition of the mineral can
change, thus creating
compositional zoning.

If space to grow is not
constrained then crystals will
form a characteristic shape
based on their structure.
However, growth is often
restricted, and their shape is
controlled by the shape of their

surroundings. '
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Presentation Notes
Compositional zoning in plagioclase is common. Either Ca or Na can be the predominant cation in the plagioclase crystal structure. As the abundance of these cations changes in the mineral growth environment, the composition of the mineral changes, thus creating growth zoning.


Mineral Chemistry
Mineral Formation

Precipitation  Solid state reactions

Magma
Crystallization


Presenter
Presentation Notes
Check in 


Mineral Precipitation: is when a mineral forms by crystallization from a
solution (for example salt precipitating from a salty lake when the water
evaporates).

e Natural waters like lakes, oceans and groundwater contain dissolved
minerals such as salt or iron.

e \Water can only hold a certain amount of dissolved minerals before it
becomes saturated.

e \When the amount is too great to stay dissolved in the water
(supersaturated) the particles come together to form mineral solids and
precipitate out.

e For example, when water evaporates from a lake or ocean, it leaves
behind a solid “precipitate” of minerals.

e \When minerals precipitate below earth’s surface it is because hot water
(hydrothermal fluid) changes temperature, pressure or composition,
such that the fluid becomes supersaturated and deposits the dissolved
minerals. If the water is flowing through cracks, the precipitated minerals
form veins.


Presenter
Presentation Notes
Hand out mineral precipitation hand samples. 
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Presentation Notes
Potash is formed by evaporation in ancient oceans that were buried as other sedimentary rocks were formed on top of them. Geodes are formed by hydrothermal fluids flowing through round, open spaces (formed in a variety of ways) and veins form when minerals are precipitated in cracks in the earth. Quartz is a very common mineral found in veins. Quartz veins host the gold in many gold mines around the world including Seabee Mine in Saskatchewan.




Presenter
Presentation Notes
Retrieve mineral precipitation samples. 



Igneous Crystallization: is when a mineral forms by solidification of
magma (deep in the earth) or lava (on the surface) .

e The magma composition changes over time as different minerals
crystallize out of the magma.

e The sequence of minerals that grow is called Bowen's Reaction
Series.

e \When magma cools slowly larger minerals can form, when it cools
more quickly the crystals are smaller.

e Lava on Earth’s surface can cool so quickly that minerals don’t have
time to nucleate and grow and then you get volcanic glass
(obsidian).


Presenter
Presentation Notes
Hand out – crystallisation samples
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Orthoclase
Muscovite

Quartz
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Presentation Notes
In the early 1900's, N. L. Bowen and others at the Geophysical Laboratories in Washington D.C. began experimental studies into the order of crystallization of minerals from a magma. The progression which they determined is still accepted as the general model for�the evolution of magmas during the cooling process. Bowen determined that specific minerals form at specific temperatures as a magma cools.

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjascmF3sjgAhUVKH0KHYMtD1wQjRx6BAgBEAU&url=http://jersey.uoregon.edu/%7Emstrick/AskGeoMan/geoQuerry32.html&psig=AOvVaw3kUirennjDfIwduldrj5su&ust=1550697528634854




phyllite

schist

gneiss

Garnet is a common metamorphic
mineral that forms at moderate to high
temperatures and pressures.


Presenter
Presentation Notes
As the temperature and pressure increase the minerals change and the rock type changes. Different minerals are stable at different temperatures and pressures. As the temperature and pressure changes the minerals react together (solid state chemical reaction) and created new minerals. 


edimentary rock = sand (quartz) plus clay (kaolinite)

Pyrophyllite +
Water

Andalusite +
Quartz + water

Kyanite +
Quartz + water
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Presentation Notes
For example, the minerals andalusite, sillimanite and kyanite all have the same chemical composition (polymorphs), but different crystal structures that are stable at different temperatures and pressures. Another example would be a sedimentary rock formed of clay called kaolinite and sand made of quartz grains. When the sediment is buried and the temperature and pressure increases, the clay and sand grains react together to produce pyrophyllite and water. This is a dehydration reaction (water is removed). As temperature and pressure increases another dehydration reaction occurs to produce andalusite + quartz + water. If the reaction happened at higher pressure then kyanite would form instead of andalusite. If the temperature increased then kyanite would transform into sillimanite.


Biomineralization: is when a mineral is formed by living organisms -
often in order to strengthen existing tissue.

e Over sixty different minerals have been identified in organisms.

e Most common bio-minerals are phosphate and carbonate salts of
calcium that are used with polymers such as collagen and chitin to
give structural support to bones and shells.

e There is a lot of research being done to try to understand it better.

e In humans biomineralization helps make up our bones and teeth.


Presenter
Presentation Notes
Hand out – Biomineralization samples


ustaceans, turtle Bacteria producing gold |
als

Teeth a
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Presentation Notes
Retrieve – Biomineralization samples 

https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiek7rz4sjgAhXVIDQIHZNOD6wQjRx6BAgBEAU&url=https://www.researchgate.net/figure/Secondary-electron-micrographs-of-a-C-metallidurans-biofilm-precipitating-secondary-gold_fig3_261714055&psig=AOvVaw2spb5b1-ZovnKlpvWHVNFo&ust=1550699128256930

Safety: Geode Lab
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