
Introduction to Prospecting 
 
 

Session Three – Minerals 

 



Mineral: Solid inorganic 

substance of natural 

occurrence with a specific 

elemental composition and 

crystal structure. 



 Rock: An aggregate of minerals. 



Minerals 

• All matter is composed of elements. 

• Elements are the building blocks of minerals. 

• Minerals are the building blocks of rocks.  

• A mineral can be made from just one 
element (diamond), or several. 

 
Kyanite Al2(SiO4)O 

Staurolite 



Elements 



• Most abundant elements that make up the Earth are oxygen, 
silicon, aluminum and iron. 





• Oxygen and silicon make up over 70% of the 
Earth’s crust material: 

 

• 46% Oxygen 

• 28% Silicon 

 

 

 

Abundance of the Elements 



Abundance of the Elements 

= 8.2% 

= 5.6% 

= 4.2% 

= 2.4% 

= 2.5% 

= 2.0% 

• 8.2% Aluminum 

• 5.6% Iron 

• 4.2 % Calcium 

• 2.5 %Sodium 

• 2.4% Magnesium 

• 2.0% Potassium 

• 0.6% Titanium 

 



Mineral Classes 

Quartz Calcite 

Hematite Pyrite 



• Silicate mineral have silicon and 
oxygen atoms in their formula 

• Examples: quartz, feldspars, 
amphiboles, micas and chlorite. 

Mineral Classes 

Calcite 

Hematite Pyrite 



 
• Carbonates have a carbonate ion in 

their formula (carbon and oxygen) 
• The most common carbonates are 

calcite and dolomite. 

Mineral Classes 

Hematite Pyrite 

Quartz 



 
• Oxides are minerals that contain the 

oxygen ion. 
• Examples: magnetite, hematite, 

chromite and corundum. 

Mineral Classes 

Pyrite 

Quartz 

Calcite 



 

• Sulphides are minerals that contain 
the sulphur ion. 

• Common iron sulphides include 
pyrite, chalcopyrite and pyrrhotite. 

Mineral Classes 

Calcite 

Quartz 

Hematite 



Mineral Classes 

• Native elements are those which are found naturally, as 
is. 

• Some do pair with other elements. 

• For example, copper commonly bond with sulphides, 
like in chalcopyrite (CuFeS2), and chalcocite (Cu2S). 

 



Rock-forming Minerals 

• An experienced prospector knows 10 to 12 
common rock-forming minerals. 

• Feldspars 
• Potassium feldspar 
• Plagioclase feldspar 

• Quartz 

• Mica 

• Pyroxene 

• Amphibole 

• Olivine 

• Calcite 

• Dolomite 

• Magnetite 

• Hematite 



Rock & Mineral Identification: Some diagnostic properties 

Cleavage 

• Cleavage represents the planes of 
weakness in a mineral, where it tends to 
break.  



Cleavage 

• Different general types of 
cleavage: perfect, 
imperfect, good, distinct, 
indistinct and poor. 



Cleavage 

• Has one perfect 
cleavage plane. 

• The only minerals to 
exhibit sheet-like 
cleavage are micas. 



Cleavage 

• 2 planes of cleavage 
at 90 degrees. 

• Example: Pyroxene, 
feldspar. 
 



Cleavage 

• 2 planes of cleavage 
not at 90 degrees 
with one long plane. 

• Hornblende (from the 
amphibole group) is 
an example (cleavage 
of 120/60 degrees) 

 



Cleavage 

• 3 planes of cleavage 
not at 90 degrees. 

• Calcite is an example. 



Cleavage 

• 3 planes of cleavage at 90 
degrees. 

• Very distinct cleavage, not 
many minerals exhibit this. 

• Pyrite is the best example. 





Fracture 

• Fracture represents the tendency 
for a mineral to break not along a 
cleavage plane. 

• These minerals break randomly 
and irregularly. 

• There are four primary fracture 
terms: 

• Conchoidal 

• Hackly 

• Uneven 

• Fibrous 

• Earthy  



Fracture Conchoidal Fracture 

Obsidian Quartz 

Conchoidal fracturing is a curved breakage (similar shape 
than broken glass). 



Fracture 

Native Copper 

Hackly Fracture 

Hackly fracturing is when a mineral or rock is jagged and 
even sharp. 



Fracture 

Uneven 

Uneven or irregular fracture: there is no discernable pattern or 
form of fracture.  

Magnetite Arsenopyrite 



Fracture 

Fibrous 

Fibrous fracturing, also referred to as splintery fracture. The 
most famous being asbestos. 

Tremolite Chrysotile 



Fracture 
Earthy Fracture 

Limonite Kaolinite 

A rock or mineral with earthy fracturing is very brittle and will 
crumble (or feel like it will crumble) like dirt – or earth. 



Hardness 

• Mohs Hardness Scale is standard for 
testing hardness. 

• Ten rocks offer standard reference for 
all levels of hardness. 

• All minerals have a specific hardness. 



Lustre 

• Lustre refers to how a rock ‘appears’, 
in terms of light and feel. 

• For example, ‘dull’ 
and ‘greasy’ are 
two common 
terms describing 
lustre. 



Lustre 

Adamantine 

Dull 

Greasy 

Describes a mineral entirely transparent 
which refracts light in various ways (only 
for diamond). 

No light is reflected/refracted, and it 
simply doesn’t have lustre. 

Greasy lustre is more of a textural term, 
as minerals such as talc feel greasy. 



Lustre 

Metallic 

Pearly 

Resinous 

Any mineral looking like metal.   

Look like pearls – often used in 
conjunction with greasy and silky. 

Resinous is very specific and basically 
only applies to amber.  Amber is 
essentially tree sap that has hardened 
into stone. 



Lustre 

Silky 

Vitreous 

Waxy 

As the appearance of silk.  A form of 
gypsum is the best example. 

Vitreous lustre is a very common textural 
term used for many minerals.  It 
essentially describes a mineral that looks 
glassy. 

Waxy can be a mineral that feels like wax 
paper.   



Streak 

• The streak is the colour left 
behind on a ceramic plate 
when a mineral is scratched 
against. 

• Hematite and magnetite are 
the most used examples. 

• While both magnetite and 
hematite can look very similar, 
magnetite will give a black 
streak, while hematite will be 
red/brown streak. 

 



Magnetism 

• Certain minerals take on the magnetic 
properties of the Earth’s magnetic 
field while they’re being formed. 

• Examples: Magnetite being the most 
obvious, as it is strongly magnetic; 
and pyrrhotite which  is weekly 
magnetic. 



Fluorescence 

• Fluorescence occurs due to a 
unique pattern in the crystal 
structure that alters the 
wavelength of normal light. 

• As normal light enters the 
mineral, its wavelength is 
slowed and subsequently 
‘lengthened’. 

• A longer wavelength of light 
pushes it out of the visible 
spectrum and into the UV 
spectral range. 



Example: Scapolite 



• Silicate minerals. 

• Swedish name for the most 
common ‘mineral in the 
field’. 

• Feldspar make up 60% of 
the Earth’s crust. 

Feldspar (K, Na, Ca) 

• Right-angle cleavage. 
• Hardness of 6 – knife won’t scratch it. 
• Forms in variety of colours (pink, grey , blue, 

etc) 

Rock-forming Minerals 



• Quartz is the second most 
common mineral in the 
Earth’s crust. 

Quartz (SiO2) 
• Found in most igneous, metamorphic and 

sedimentary rocks. 
• Glassy lustre; no cleavage; conchoidal 

fracture. 
• Distinctive hardness of 7 – a knife cannot 

scratch quartz. 
• Impurities will give it colour (e.g. rose quartz, 

smokey qtz, etc.). 
 



• Silicate minerals. 

• Most common varieties 
of mica are biotite and 
muscovite. 

Mica Group (K, Mg, Fe) 

• All varieties of mica have perfect ‘book-like’ 
cleavage, and separates into thin sheets. 

• Pearl or glassy lustre. 
• Muscovite is colourless, or pale white/yellow. 
• Phlogopite is brown due to its magnesium 

content. 
• Biotite is the black due to the abundance of 

iron. 
• Soft; easily scratched by finger nail. 

 



• Silicate group. 

• This mineral group has 
much chemical variety.   

Pyroxene Group (Fe, Mg) 

• Found in mafic and ultramafic igneous rocks, 
metamorphic rocks and skarns. 

• Pyroxenes are often dark in colour and can be 
difficult to identify. 

• Hardness of 5-6. 
• Non-magnetic mineral, however is often 

found within a magnetic rock. 
• Perfect, shiny cleavage at nearly right angles 



• An iron & magnesium-
bearing mineral group. 

• Unlike pyroxene, a 
prerequisite for amphiboles 
is that they must have 
interacted with water – 
hydrous mineral. 

Amphibole Group (Fe, Mg) 

• Hornblende is very common and can be 
found in igenous and metamorphic rocks, 
usually black to dark green in colour. 

• Hardness of 5-6  
• Distinct angle of 120 degrees between 

cleavages is very distinct for hornblende. 



• Silicate mineral 

• Very common in basalt and  
kimberlites. 

Olivine (Mg, Fe) 

• Found in mafic and ultramafic igneous rocks. 
• Olivine-bearing rocks may alter to serpentine, 

which is prominent in soapstone. 
• Typically varying degrees of green. 
• Glassy lustre, conchoidal fracture. 
• Hardness of 7 



• Carbonate minerals. 

• 20% of all sedimentary 
rocks are limestone & 
dolomite. 

• Calcite, dolomite often 
occur in veins which can be 
found in any kind of rock. 

Calcite & Dolomite (+CO3) 
• Hardness of 2.5-3 – a coin should be able to 

scratch it. 
• Glassy lustre. 
• Calcite will react with hydrochloric acid (HCl). 
• Dolomite looks similar to calcite, but will only 

reacts with HCl when powdered (scratched). 



Cleavage Good 

Uneven 

Other 

Fluorescence 

Magnetic 

Specific Gravity 

Transparency 

Lustre 

Hardness 

Fracture 
Can’t scratch with 

coin; can with 
knife (5.5-6.5) 

Metallic 

Opaque 

5.2 

Magnetic 

No 

Black streak 

Magnetite [Fe2+Fe2
3+O4] 

Information from Mindat.org 



Cleavage Perfect – 3 planes 

Sub-conchoidal 

Other 

Fluorescence 

Magnetic 

Specific Gravity 

Transparency 

Lustre 

Hardness 

Fracture 

Partially scratched 
with a coin (4) 

Vitreous 

Translucent 

3.30 

No 

Fluoresces 

Does not react with HCl. 

Fluorite [CaF2] 

Information from Mindat.org 



Cleavage Perfect – 3 planes 

Conchoidal 

Other 

Fluorescence 

Magnetic 

Specific Gravity 

Transparency 

Lustre 

Hardness 

Fracture 

Made some marks 
with fingernail 

Vitreous 

Translucent 

2.20 

Not magnetic 

No fluorescence 

Does not react with HCl. 
Tastes salty. 

Halite [NaCl] 

Information from Mindat.org 



Minerals 

Lustre 

Rock & Mineral Identification 

Metallic 

Pearly 

Resinous 

Pretty straighforward – Any mineral 
looking like metal.  The term ‘sub-
metallic’ is also commonly used for 
minerals that appear dull as well as 
metallic. 

Look like pearls – often used in 
conjunction with greasy and silky. 

Resinous is very specific and basically 
only applies to amber.  Amber is 
essentially tree sap that has hardened 
into stone. 



Minerals 

Lustre 

Rock & Mineral Identification 

Metallic 

Pearly 

Resinous 

Pretty straighforward – Any mineral 
looking like metal.  The term ‘sub-
metallic’ is also commonly used for 
minerals that appear dull as well as 
metallic. 

Look like pearls – often used in 
conjunction with greasy and silky. 

Resinous is very specific and basically 
only applies to amber.  Amber is 
essentially tree sap that has hardened 
into stone. 

 



Rock Identification 

Colour 



Colour 



Colour in igneous rocks 

• Colours are separated into 4 primary groups: , , 
 & . 

• Colours is a good guide to general composition. 

• Igneous rocks are named based on their composition. 

• Felsic rocks contain lighter minerals like , ,  
and  that are most common in the crust. 

• Mafic rocks contain darker minerals, such as , 
and . 



Colour 



Colour 



Colour 



Colour 



Grain Size: plutonic 

• The rocks in previous slides represent both 
the volcanic and plutonic versions of the 
same mineral assemblage. 

• Most obvious feature is the size of grains 
comprising the rock. 



Grain Size: volcanics 



Grain Size in sedimentary rocks 

• Sedimentary rocks can vary in grain size, as well. 

• The grain size and shape indicate weathering and transport processes Sandstone, 
siltstone, mudstone – Examples of fine-grained sedimentary rocks. 

• Cobblestone & conglomerate – Examples of coarse-grained sedimentary rocks. 



Grain size in metamorphic Rocks 

• Metamorphic rocks are named based on their grain size, texture/structure  
and composition. Usually the coarser the grains the more metamorphosed 
the rock is (more heat and/or pressure applied). 

 

Slate Schist Gneiss 

Increasing metamorphism 

https://geology.com/rocks/schist.shtml
https://geology.com/rocks/slate.shtml
https://geology.com/rocks/gneiss.shtml


Rocks under a polarizing microscope 



What Did We Learn…? 
 

 

 

Tomorrow: Ore deposits! 

 


