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Unit 1 
Dependency and link between civilization and natural resources: 
· our dependency on the extractable resources has increased exponentially with the advent of the Industrial Revolution
· our modern lives depend on billions of tonnes of extracted resources for our daily existence
·  many people do not realize is that for every product made, be it from electronics to medication, for every compound developed from polysynthetics to plastics, and for all market energy consumed, some percentage form of extracted resource is required
· in “creating” a product such as synthetics, many different materials are utilized in the process.
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Daily resources used/relied on 
	Product/Item
	Ingredient(s)
	Mineral

	Running Shoe
	Plastic
	Oil/Petroleum

	Baking Soda
	Sodium bicarbonate
	Natron

	Table Salt

	Sodium chloride
	Halite

	Pencil	Lead (not lead)
	Carbon
	Graphite

	Grass or Garden Fertilizer
	Nitrogen, Phosphorous, Potassium
	
Sylvite


Economic Geology: is the branch of geology concerned with the earth’s natural resources that are used for industrial and economic purposes such as fossil fuels. 
Basic Principals of Geology:
Uniformitarianism: the concept that the processes that have shaped earth and the geologic past are essentially the same as those operating today 
Plate tectonics: Theory that proposes that earths outer shell consists of individual plates that interact in various ways and thereby produce earthquakes, volcanoes, mountains and the crust itself
How the earth first formed/Processes that continue to effect it 
Nebular Hypothesis: a model for the origin of the solar system that supposes a rotating nebula of dust and gases that contracted to form the sun and planets 
· 5 billion years ago our solar system was a rotating cloud of hydrogen rich gas called a nebula
· Most of the hydrogen condensed to form the sun 
· Solid minerals condensed from rotating gas cloud 
· These solid materials assembled gravity into planets 
· The earth is differentiated into iron rich interior core, thick surrounding molten mantle, and outer thing low-density crust 
2 Types of Crust: 
Oceanic crust – slightly denser than continental, lower & covered with water
Continental – higher & above water to form land 
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The low-density material = crust
The high-density ,iron-rich material = core
Partially molten material (moderate density)= mantle
· cooling earth resulted in formation of atmosphere and oceans
· Many minerals and rocks contained gas or water locked in their crystals that were released during the heating and melting of the earth’s interior
·  As the surface began to cool, water condensed to form the oceans
· Atmosphere on earth had very little free oxygen
·   Single-celled blue-green algae later appeared in large numbers and modified the atmosphere by producing lots of free oxygen as a byproduct of photosynthesis.
· abundance of free oxygen changed the atmosphere to near the composition of what it is today
Oldest Ion of geological timeline: Archaean
Unit 2: 
Minerals are formed from a combination of elements
Most common/abundant elements: 
Minerals chemically consist of either one or several elements. 
	Mineral
	Hardness
	Cleavage
	Other
	Class/Group
	Chemical Formula

	Talc

	1 
	basal
	Greasy 
	Phyllosilicates
(Sheet silicate)
	Mg3Si4O10(OH)2

	Quartz

	7
	none
	Vitreous, conchoidal fracture
	Tectosilicate
(3-D Networks)
	SiO2

	S. Hematite

	5-6
	N/A
	Metallic, 
Subconchoidal Fracture
	Oxide 
	Fe2O3

	Calcite

	3
	Rhombohedral
3 not at 90 degrees 
	Vitreous, 
Subconchoidal fracture
	 Carbonate
	CaCO3

	Galena

	N/A
	N/A
	Metallic luster, Subconchoidal fracture
	Sulphide
	PbS

	Halite

	2.5-3
	Cubic
3 at 90 degrees
	N/A
	Halide
	NaCl

	Olivine

	6.5-7
	N/A
	N/A
	Nesosilicate

(Independent) 
	Mg2SiO4 - Fe2SiO4

	Biotite

	2 - 3
	Basal
	N/A
	Phyllosilicate

(Sheet silicate)
	K(Mg,Fe)3(AlSi3O10)(OH)2

	Magnetite

	5.5-6.5
	None
	Metallic,

	Oxide
	Fe3O4

	Feldspar

	6 
	 2 at 90 degrees
	N/A
	Tectosilicates
(3-D Networks)
	KAlSi3O8 – NaAlSi3O8 – CaAl2Si2O8

	Gypsum

	2
	-1 3 not at 90 
	N/A
	Sulphate 
	CaSO4·2H2O

	Pyrite

	6
	-1 2 at 90 
	Metallic, 
Conchoidal Fracture
	Sulphide 
	FeS2

	Beryl

	7.5 - 8
	N/A
	N/A
	Cyclosilicate
(Ring silicate)
	-0.5 Be3Al2(SiO6)3

	Malachite

	3.5 - 4
	N/A
	N/A
	Carbonate
	Cu2(CO)3(OH)2

	Garnet

	6.5 - 7
	none
	N/A
	Nesosilicate
(Independent)
	(Mg,Fe,Ca)3Al2(SiO4)3

	Chalcopyrite

	3.5 -4
	N/A
	Metallic,
Conchoidal Fracture
	Sulfide 
	CuFeS2

	Muscovite

	2-2.5
	basal
	N/A
	Phyllosilicates
(Sheet silicate)
	KAl2(AlSi3O10)(OH)2

	Amphibole

	5.5-6
	2 directions at 60 and 120  degrees
	N/A
	Inosilicate
(double chain)
	(Mg,Fe,Ca,Na)2-3(Mg,Fe,Al)5(Si,Al)8O22OH2

	Pyroxene

	5-6.5
	2 at 90 degrees

	N/A
	Silicate 
(single chain)
	XY(Si,Al)2O6



Rock Cycle: a model that illustrates the origin of three basic rock types and the interrelatedness of earth materials and processes 
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Metamorphic: rock formed by the alteration of pre-existing rock deep within earth by heat, pressure, and/or chemically active fluids
Sedimentary: the rock formed from the weathered products of pre-existing rocks that have been transported, deposited and lithified 
Igneous:  Rock formed from the crystallization or solidification of magma or lava
	
H – Hydrogen 
C – Carbon
N – nitrogen
O – Oxygen
F – fluorine 
Na – Sodium 
Mg – Magnesium 
Al – Aluminum 
Si – Silicon 
P – Phosphorus 
S – Sulfur 
Cl – Chlorine 
K – Potassium
Ca – Calcium
Ti – Titanium 
Cr – Chromium
Mm – Manganese 
Fe – Iron 
Co – Cobalt 
Ni – Nickel 
Cu – Copper 
Zn – Zinc
As – Aresenic 
Zr – Zerconium


	Pd – Palladium
Ag – Silver
Cd – Cadmium
Sn – Tin 
W – Tungsten 
Pt – Platnum
Au – Gold 
Ti – Thaillum
Pb – Lead 
Th – Thorum  
U – Uranium 




Mineral vs. Rock vs. Element
Element: a substance that cannot be decomposed into simpler substances by ordinairy chemical or physical means 
Minerals:  A naturally occurring inorganic crystalline solid material with a specific chemical composition structure 
Rock: A consolidated mixture of minerals 
Unit 3 Plate Tectonics
*The intervening arches and basins that manifest as subtle deflections in the lithosphere due to crustal loading are called intracratonic or foreland basins.

Crust: the very thin, rocky, outer skin. (Outer most layer of earth)
Core: inner most layer of earth based on composition. It is thought to be largely an iron nickel alloy with minor amounts of oxygen, silicon and sulfur
Mantle: one of earth’s compositional layers. The solid rocky shell that extends from the base of the crust to a depth of 2900 km

Lithosphere: The rigid outer layer of earth – including the crust and upper most mantle 
Asthenosphere: the mechanically weak ductile subdivision of the mantle that underlies the lithosphere 
Mesosphere (Lower Mantle): the part of the mantle that extends from the core mantle boundary to a depth of 660 km. 

Inner core: the solid inner most layer of earth about 1260 km in radius 
Hydrosphere: the water portion of our planet one of the traditional subdivisions of earths physical environment 
Atmosphere: the gaseous portion of a planet. The planets envelope of air. One of the traditional subdivisions of earths physical environment 
Biosphere: the totality of life forms on earth 

Continental Drift: Hypothesis credited largely to Alfred Wegener that suggested all present continents once existed as a single super continent. Further beginning about 200 million years ago the super continent began breaking into smaller continents which then drifted to their present positions. 
Pangaea: The proposed super continent that 200 million years ago began to break apart and form the continental land masses. (Pan= All, Gaea= Earth) 
· Fossil Evidence also suggests that the continents were at one time connected 
· Similarites in rock type and structure Ex. Mountain belts that terminate at one coastline and reappear on a continent across tan ocean means they were once part of a continuous chain
· Continental Shelf: the gently sloping submerged proportion of the continental margin extending from the shoreline to the continental slope 
Plate Boundaries/Environments & Processes that occur there 
Passive Margin: a margin that consists of a continental slope and a continental rise. It is not associated with plate boundaries and therefore experiences little volcanism and few earth quakes 
Plate tectonics suggests that the lithosphere is cracked in several places to form pieces 
or plates of the crust.  Plate boundaries have been identified by mapping the distribution 
of volcanic eruptions and earthquakes on a world map.  The pattern of these occurrences 
marks the boundaries of plates where dynamic forces and diverse processes occur.  Three 
types of plate boundaries have been identified: divergent, convergent and transform.
Divergent
·  two opposing plates meet along a suture or crack
·  magma rises up underneath the suture and meets the underlying lithosphere boundary of the two plates
·  the magma is pushed sideways under the plates away from the rift or plate boundary
· magma moves away perpendicular to the plate boundary & drags the two plates apart creating a tear between the  2 plates
· tear allows some magma to escape upwards and flow onto the crust
· Magma rises and cools parallel to the plate boundaries
· rate of spreading is on average 5 cm/year
· A great deal of volcanic activity therefore occurs at this plate margin
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Convergent 
· When 2 plates move towards each other 
Subduction: process by which oceanic lithosphere plunges into the mantle along a convergent zone 
Subduction Zones: Long narrow zone in which one lithospheric plate descends beneath another (Continental volcanic arcs: volcanic activity that takes place in subduction zones) 
Oceanic Trench: surface expression produced by the descending plate 
Covergent Zone (Continent-Continent convergence): accumulated sediments along continent margins are folded and deformed as they are crushed between 2 rigid plates 
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Transform Fault Plate Boundary: 
· Characterized by strike slip faulting where one plate moves laterally past another 
· Neither destruction of older plates or production of new plates occurs 
· Transform fault has 2 sides to it made up of 2 different plates moving in opposite directions 
· Plates scrape past one another resulting in an earthquake 
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Plate Tectonic Model:
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Lab 3 questions: 
· The intervening arches and basins that manifest as subtle deflections in the lithosphere due to crustal loading are called: intracratonic or foreland basins.
· Terranes are the distinct units of material added to the edge of a continent.
How Convection Drives Plate Tectonics: 
· Driving force behind plate tectonics has not been definitely established. Although there are several possibilities one of the most widely accepted explanation is the process of convection 
· Hess describes the asthenosphere as a plastically flowing unit that slowly chums in large convection cells. These convection cells drive the plastic flow f the mantle and drag the floating plates with convection flow (think of a pot of boiling water). Convection flow affects different plate boundaries in different ways) 
· Oceanic crust is denser and may ultimately sink compared to the continents that are less dense and more likely to float 
· Sinking oceanic crust at its oldest edges may push downwards into the mantle, forcing the mantle to flow plastically 
What is the difference between the concept of continental drift and the model of plate tectonics?
Continental Drift: Hypothesis credited largely to Alfred Wegener that suggested all present continents once existed as a single super continent. Further beginning about 200 million years ago the super continent began breaking into smaller continents which then drifted to their present positions. 
Model of Plate Tectonics: Deep ocean trenches form where dense slabs of oceanic lithosphere sink into the mantle. Shallow-focus earthquakes are produced as the descending plate interacts with the overriding lithosphere. As the slab descends farther into the asthenosphere, depper-focus earthquakes occur within the rigid subducting plate 
Unit 4: IGNEOUS ROCKS 
Bowens key minerals
	Mineral Name
	Magma Composition
	Temperature
	Chemical Formula

	Olivine

	mafic 
	High
	((Fe,Mg)2SiO4)

	Quartz

	Felsic 
	Low
	SiO2

	Pyroxene

	Mafic 
	High
	XY(Si,Al)2O6

	Biotite

	intermediate
	low 
	K(Mg,Fe)3(AlSi3O10)(OH)2

	Amphibole

	mafic 
	Moderate
	(Mg,Fe,Ca,Na)2-3(Mg,Fe,Al)5(Si,Al)8O22OH2

	Plagioclase

	any
	any
	(Na, Ca)(Si, Al)4O8



Silicates: any one of the numerous minerals that have the silicon oxygen tetra-hedron as their basic structure
Felsic= light-colored minerals including feldspar, feldspathoids, quartz, and muscovite. used for silicate minerals, magmas, and rocks which have a lower percentage of the heavier elements, and are correspondingly enriched in the lighter elements, such as silicon and oxygen, aluminum, and potassium.
Mafic= for silicate minerals, magmas, and rocks which are relatively high in the heavier element, dark in color and have relatively high specific gravities
Processes that occur in Magmas & Parameters that affect them
IGNEOUS ROCK SAMPLES
	Rock Name
	Type
	Texture
	Magma Composition

	Basalt

	Extrusive/volcanic
	Aphanititc
	Mafic 

	Granite

	Intrusive
	Phaneritic 
	Felsic 

	Obsidian

	Extrusive 
	Glassy (compact glass)
	Any

	Andesite

	Extrusive
	Aphanitic 
	Intermediate 

	Diorite

	Intrusive
	Phaneritic
	Intermediate 

	Gabbro

	Intrusive
	Phaneritic 
	Mafic 

	Pumice

	extrusive 
	vesicular
	Any 

	Pegmatite

	Intrusive
	Porphyritic 
	-felsic

	Tuff

	Extrusive
	Pyroclastic (Fragmental)
	Any



3 Main processes: 
Fractional crystallization: primary process that modifies the melt composition
Assimilation: an Igneous activity. The process of incorporating country rock into a magma body 
· Extrusive: the igneous activity that occurs at earth’s surface 
· Intrusive: the igneous rock that forms below earth’s surface
Magma Mixing: The process of altering the composition of a magma through the mixing of material from another magma body 
Magmatic Differentiation: the process of generating more than one rock type from a single magma 
Textures of Volcanic Rocks: 
Glassy Texture: a term used to describe the texture of certain igneous rocks such as obcidian that contains no crystals 
Pyroclastic Texture: an igneous rock texture that results from the consolidation of individual rock fragments that are ejected during violent volcanic erruption 
Porphyritic Texture: an igneous rock texture characterized by two distinctively different crystal sizes. The larger crystals are called Phenocrysts whereas the matrix of smaller crystals is termed the Ground Mass 
Aphanitic texture: a texture of igneous rocks in which the crystals are too small for individual minerals to be distinguished without magnification 
Vesicular Texture: a term applied to aphanitic and igneous rocks that contain many small cavities called vesicles 
Grain Size: size of mineral crystals
Ground Mass: the matrix of smaller crystals within an igneous rock that has porphyritic texture 
Pegmatite: contain minerals that concentrate unusual elements that don’t or could not fit into the regular structures of common silicates 
Shape of Intrusive Rocks: 
Tabular: the description of a feature such as an igneous pluton that has 2 dimensions that are much longer than the third 
Massive: an igneous pluton that is not tabular in shape 
Discordant: a term used to describe plutons that cut across existing rock structures such as bedding plains 
Concordant: a term used to describe intrusive igneous masses that form parallel to the bedding of the surrounding rock 
VOLCANIC Rocks
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IGNEOUS STRUCTURE: 
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A- Dyke
B- Laccolith
C- Batholith 
D- sill

Sills: 2 dimensional or tabular shaped plutons are those that are formed when magma was emplaced along zones of weakness or planar cracks - 
Dykes: a tabular shaped intrusive igneous feature that cuts through the surrounding rock 
Lacoliths: a massive igneous body intruded between pre-existing strata 
Batholith: a large mass of igneous rock formed by the emplacement in crystallization of magma at depth 
[image: ]
Aphantic Texture: a texture of igneous rocks in which the crystals are too small for individual materials to be distinguished without magnification 
Basalt/Mafic Composition: a compositional group of igneous rocks characterized by substantial proportion of dark magnesium and iron-rich silicate minerals and calcium plaglioclase feldspar 
Intermediate/ Andesite Composition: a compositional group of igneous rocks, indicating that the rock contains at least 25% dark silicate minerals
Felsic Composition/Granitic/Rhyolite Composition: a compositional group of igneous rocks indicating the rock is composed almost entirely of light-coloured silicates 
Obsidian: volcanic rocks that lack a compositional implication 
Pumice: a light cololured glassy vesicular rock commonly having a felsic composition
Pyroclastic Materials: The volcanic rock ejected during an eruption. Pyroclastics include ash, bombs, and blocks 
Bowen’s Sequence of Crystallization 
· Geologists use the Bowan’s Reaction Series as a guide to the order in which different minerals will crystallize.  The reaction series was determined by combining laboratory experiments and field observations.  
· Bowens Reaction Series: concept proposed by N.L Bowen that illustrates the relationships between magma and the minerals crystallizing from it during the formation of igneous rocks 
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How intrusive rocks form shape: 
Partial Melting: The process by which most igneous rocks melt. Because individual minerals have different melting points, most igneous rocks melt over a temperature range of a few hundred degrees. If the liquid is squeezed out after some melting has occurred, a melt with a higher silica content results 
Pluton: a structure that results from the emplacement and crystallization of magma beneath the surface of the earth 
Plutonic Rock: the igneous rock that forms at depth. Named after Pluto, the god of the underworld in classical mytheology 
UNIT 5 – PLATE TECTONICS & MAGMATIC PROCESSES 
Ultramafic: a compositional group of igneous rocks that contain mostly Olivine or Pyroxene 
ORE minerals: 
[image: http://earthobservatory.nasa.gov/Features/ASTERProspecting/Images/copper_ores.jpg]
Review: 
1)divergent plate boundary where plates split and move apart
2) subduction zones a convergent plate boundary where one plate is thrust beneath the other 
3) “hot spot” or isolated areas of volcanic activity within the plate, not near a plate boundary
Magma is crystallized by the processes of gravitational settling and fractional crystallization. These magmatic ore deposits can be called stratiform or layered mafic intrusions. 
Fractional crystallization: primary process that modifies the melt composition.
ORE DEPOISTS: 
Layered Mafic Intrusions 
Ex’s 
Bushveld Complex  (South Africa) Minerals
· Minerals: Chromite, pyrrhotite, pentlandite, and pyrite
· Economic Elements: including platinum, palladium, osmium, iridium, rhodium, and ruthenium
· Rock Type: Peridotite 
 Sudbury Igneous Complex (Sudbury ON) 
· Minerals: chalcopyrite, pentlandite, pyrrhotite, galena, sphalerite, magnetite, pyrite, millerite, bornite and cubanite.
· Economic Element: Nickel 
· Rock Type: Sedimentary 
Voisey’s Bay (Labrador/Newfoundland) 
· Minerals: pyrrhotite, pentlandite, chalcopyrite, cubanite, magnetit 
· Economic Elements: nickel, copper and platinum
· Rock Type: Gabbro

· Layered mafic intrustions (Stratiform) form by fractional crystallization and gravitational settling of a magma melt that has been emplaced at depth within the crust 
· Magma rises to form a pluton like body
· Magama trapped within pluton cools and begins to undergo Bowen’s reaction series 
· Since magma is mafic or ultramafic, first minerals to form are olivine and pyroxene 
· If body is rich in chromium, high temp chromite materials begin to form 
· Gravitational Settling occurs - mafic minerals settle at the bottom of the magma chamber. 
· Minerals that settle and bury early deposited grians – Cumulate 
· Sulphide liquid immiscibility: crustal material is enriched in the light element and is incompatible with metals and sulphur and would cause magma residue to become enriched in the heavier metals; immiscibility

*Lithification: The process generally cementation or compaction of converting sediments to solid rock  

	Mineral
	Economic Element
	Product/Item
	Mineral Formula

	Chromite
	Cr (chrome)
	Synthetic rubbers or paint pigment
	(Fe,Mg)Cr2O4

	Pentlandite
	Ni (Nickel) 
	magnets, batteries, coins, ceramics, armour plating and in  producing stainless steel
	(Fe,Ni)9S8

	Galena
	Pb (Lead)
	lead acid batteries (cars), used as ballast in boat keels or in scuba diving weight belts, used 
as projectiles in firearms and fishing sinker
	PbS

	Sphalerite
	Zn (Zinc) 
	paints, TV screens, fluorescent lights, cosmetics, pharmaceuticals.
	(Zn,Fe)S

	Pyrite
	Fe (Iron) 
	pots, pans, fences, cars, railroads
	FeS2

	Chalcopyrite
	Copper (Cu)
	coins, roofing, 
cladding, cutlery, frying pans, doorknobs, generators, and motors
	CuFeS2

	Magnetite
	Fe (Iron) 
	pots, pans, fences, cars, railroads
	Fe++Fe+++2O4

	Pyrrhotite
	Fe (Iron)
	pots, pans, fences, cars, railroads
	Fe(1-x)S (x=0-0.17)

	Bornite
	Copper (Cu)
	coins, roofing, 
cladding, cutlery, frying pans, doorknobs, generators, and motors
	Cu5FeS4




Anatomy of a Volcano: Typical Strataform Volcano 
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· Lava: Magma that reaches earth’s surface
· Crater: formed as ejecta falls close to the vent and builds up over time.  Some volcanoes have more than one vent or crater.  Initially a young volcano has one summit vent or crater.
· Vent: Surface opening of conduit or pipe in a volcano 
· Parasitic Cone: a volcanic cone that forms on the flank of a large volcano 
· Pyroclastic Materials: The volcanic rock ejected during an eruption. Pyroclastics include ash, bombs, and blocks 
· Conduit (pipe): a pipe-like opening through which magma moves towards earths surface. It terminates at a surface opening called a vent 
· Ash Cloud
· 
Shield Volcanoes: a broad gently sloping volcano built from fluid basaltic lavas 
Composite Volcano: a volcano composed of both lava flows and pyroclastic material 
UNIT 6 – WEATHERING AND SEDIMENTARY PROCESSES: 
Weathering: the disintegration and decomposition of rock at or near the surface of the earth
Mechanical Weathering: the physical disintegration of rock resulting in smaller fragments but no change in chemical composition 
· break-up of large chunks of rock into smaller ones 
· this physical process requires some form of physical stress or applied force (water)
·  In temperate to cold climates, water repeatedly freezes and expands within rock fractures or cracks
· When the weather warms the ice thaws to water causing some contraction of the cracks (frost wedging)
· Uplifting this rock called unloading can lead to expansion racks that can be more easily eroded by surface processes.  
· unloading and erosion produces onion-like layers called sheeting With continued weathering and erosion, these slabs separate and flake away creating exfoliation domes
· other processes including mountain building processes can create other fractures or joints leading to an increased surface area exposed to the water (weathering).
Chemical Weathering: involves the chemical decomposition or breakdown of minerals by chemical reaction with gases (in the air) or dissolution in water
Major processes of chemical weathering: 
· Dissolution: a common form of chemical weathering. It is the process of dissolving into a homogeneous solution as when an acidic solution dissolves limestone 
CaCO3 + (H+ + HCO3-) ->  Ca² + 2HCO3- 
· Oxidation: the removal of one or more electrons from an atom or ion. So named because elements commonly combine with oxygen 
4Fe + 3O2 -> 2Fe2O3
· Hyrdolisis: a chemical weathering process in which minerals are altered by chemically reacting with water and acids 
Sedimentary Rock Types
2 main divisons: siliciclastic & chemical
Siliciclastic : comprised of small fragments of preexisting rocks or minerals dominantly comprised of silicate minerals such as clay and quartz  
Chemical: consists of material that was precipitated from water by either organic or inorganic means
Subdivisons within Siliciclastic & Chemical 
Rocks that contain large fragments of pre-existing rocks = Conglomerate & Breccia
· Conglomerates: rounded pebbles and cobbles that range in size from a pea to big boulders 
· If fragments are angular and are not rounded the rock is called Breccia
Mudrocks = Silistones, Mudstones &Shales
· As particle size decreases further, the individual grains are difficult to discern with the naked eye
· The fracturing property of a mudrock is termed fissility
· Shales: Mudrocks with aligned particles that develop “sheet” layers  
Evaporites: chemical precipitates of salt minerals 
Coal: biogenic precipitate 
Dolomite & Dolostone: chemical rocks contain calcium-magnesium carbonate
Textural Subdivisions: 
Non-clastic: a term for the texture of sedimentary rocks in which the minerals form a pattern of interlocking crystals 
Clastic: rock texture consisting of broken fragments of pre-existing rocks 
Bioclastic: the texture of a sedimentary rock, composed of skeletal remains of organisms 
Clastic Sedimentary Structures & features:
Roundness: Angular fragments have sharp corners where as rounded fragments have smooth corners.  Rounding is due to mechanical abrasion or chemical dissolution.  Conglomerates are sedimentary rocks that contain large rock fragments and therefore coarse grained.
Sphericity: finer material fills in the pore spaces between the coarser grains in a poorly-sorted rock.
Sorting:  measure of the range in grain sizes present in one rock or another way to look at the degree of similarity in particle size.
Matrix: in some rocks, finer material fills in the pore spaces between the coarser grains in a poorly-sorted rock.
STRUCTURES 
Sedimentary rocks are deposited in layers as sediment accumulates in various depositional environments.  The various layers are called beds or strata, represented by a different rock type.  
Bedding Structures
· Sedimentary beds or strata range in thickness and are separated by bedding planes
· These are flat surfaces on which the rocks tend to separate or break.
· Changes in rock type, texture or grain size can create bedding planes
·  Generally, the end of a depositional cycle is marked by a bedding plane
·  A stratum represents one particular period of deposition hence each stratum is separated by a bedding plane
·  layer that is several cm to meters thick is called a bed
·  Layers that are very thin, generally mm in size are termed laminations.  
· Graded bedding is where the grain size fines (gets smaller) upwards or coarsens (get larger) upwards.  
During Transport, rock fragments are abraded and broken down into smaller fragments (physically or by partial dissolution).  The farther a sediment travels, the smaller the grains get.  Also unstable minerals (feldspars) are separated from stable minerals (quartz) over increasing transport distance  
Distance from the source also influences the mineralogical or chemical maturity of the sediment.  Different minerals undergo different chemical reactions or different rates of chemical reactions.  Minerals that weather easily such as ferromagnesian minerals are least resistant to weathering.  These minerals are broken down more readily and therefore are not robust enough to be transport over long distances
Warmer climates with high rates of rainfall facilitate high rates of chemical weathering.  This high rate of weathering results in sediments approaching maturity more rapidly.  In cooler climates, minerals reach maturity much more slowly.  As a result, hotter more tropical wet climates produce more quartz rich sediments.  Cooler, dryer climates allow minerals like plagioclase and olivine to persist for some time resulting in less mature sediments
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Polymorphs: 2 or more minerals that have the same chemical composition that have different crystalline structures. Exemplified by the diamond and graphite forms of carbon 
Crystal Habit: the external appearance of a mineral as determined by its internal arrangements of atoms 
Lustre: the appearance or quality of light 
Streak: the colour of a mineral in powdered form 
Hardness: a minerals resistance to scratching and abrasion 
Moh scale: a series of 10 minerals used as a standard in determining hardness
Cleavage:  the tendency of a mineral to break along plains of weak bonding 
[image: http://stone-network.com/images/classification.gif]
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