NOTES  BEFORE EXAM
Chapter 11, (Geological cycle and tectonics)
Geological time scale
relative time - sequence of events based on the principles of superposition. Older is at base,  younger is at top
absolute time - based on radiometric dating (radioactive isotopes) provides accurate age.
Earth in cross section
- as earth solidified, gravity sorted materials by density.
- heavier substances gravitated slowly towards centre and light elements welled upwards towards surface
- earth's interior is sorted into roughly concentric layers of chemical composition or temperature
- heat energy moves from the interior to the surface by conduction and convection in fluids/ plastic layers.
The Core
- The core consists of 1/3 of Earth's mass but only 1/6 of volume
-INNER CORE - Solid iron that is above melting point but high pressure causes it to remain in solid form.
- OUTER CORE: molten lighter density iron . The fluid outer core generates the Earth's magnetic  field and  the magnetosphere that protects the Earth from  cosmic radiation.
The Mantle
- consists of 80% of Earth's volume
- LOWER MANTLE: denser and consists of iron, magnesium, silicon, aluminum.
- UPPER MANTLE: consists of 3 layers. (lowest = upper mantle, middle = asthenosphere, top= lithosphere)
The length from the centre of the earth to the outer crust is the same as the length from alaska to florida
Plate Tectonics
- 8 major plates:
Pacific Plate, North American Plate, Eurasian Plate, African Plate, Antarctic Plate, Indian Plate, Austrailian Plate, South American Plate
- 10 smaller plates
Divergent Boundary (Plate Spreading)
- plates moving away from each other causing molten substance to  create new crust.
- sea floor spreading occurs in mid ocean ridges.
Plate Collision (subduction) (convergent boundary)
- continental crust has lower density than ocean crust. therefore, when these 2 plates meet, the denser ocean plate moves under the less dense continental crust. (continental- oceanic plate)
-  subduction boundaries contain: mountain ranges, volcanic activities, deep ocean trenches.
- can occur in oceanic-oceanic or continental-continental also.
Formation and Break up of Pangaea
- from about 500 to 200 million years supercontinent, Pangaea, occupied Earth
- at around 200 million years ago, Pangaea broke up in 2, Laurasia and Gondwana
Chapter13
Rock Cycle 
- The Earth's Crust is formed of rocks whose constituent minerals may have been recycled many times through earth history.
-3 main types of rocks : 
	-igneous rocks: formed by cooling and solidification of magma either extrusive or intrusive)
	-sedimentary rocks: eroded and depositions of minerals
	-metamorphic rocks: are subjected to heat or pressure changing in form
Igneous Process
- solidifies from molten state
Sedimentary Process
- involves lithification
- hardening of sediments
Metamorphic Process
- increased pressure and temperature transforms igneous or sedimentary rocks into metamorphic rocks
Weathering 
- 1. physical processes
2. chemical processes
3. biological processes
- erosion is linked to weathering.
- erosion means material is removed
Physical weathering
- Dilitation (unloading, exfoliation, spalling)
	- when overburdened rock is moved, stress is released and cracks can occur
	-also occurs because of shrinkage and swelling 
- Thermal Stress
	- results from expansion  and contraction of rocks where large diurnal temperature fluctuations are observed
- Congelifraction or frost weathering
	- frost action (freezing) associated volumetric increase of 9%
- Salt Weathering
	- development of salt crystals in joints / pores of rocks. They can infiltrate rocks and precipitate
Chemical Weathering
- Rock type: most important influence in weathering
	- structure, porosity, texture, mineral content
-Water: 2nd most important factor
	-availability of water: water is the key ingredient in chemical reactions
	- water temperature: influences the rate which chemical reactions occur
	-Solutes in water: precipitation and groundwater are not pure
Hydrolysis-Hydration
	-when minerals are moistened, hydrolysis occurs, producing chemical reactions and expansion (hydration)
Oxidation-Reduction
	- when minerals in rocks react with oxygen in the air it oxidizes. Reduction is the opposite process where oxygen is taken out of the minerals  in aerobic conditions.
Geography of Weathering
- more intense physico-chemical weathering in lower latitudes with higher heat , rainfall, and humidity
- frost action is only found in higher latitudes where subfreezing temperatures are encountered.
Weathering Zone
- weathering zone is the weathered material lying above unweathered fresh rock.
- the junction between the two is called weathering front
Erosion
- Erosion is linked to weathering. Breakdown of rock in place but erosion means the material is being removed
- erosion occurs in all landscapes
Energy for erosion
- energy comes from potential energy  due to uplift
- water and ice have potential energy as they move over surfaces and is converted into kinetic energy
4 Stages of Erosion
- 1. Detachment
-2. entrainment
- 3.Transport
-4. Deposition
Detachment
- must overcome resisting forces
	-friction, cohesion, interlocking crystals, cement
- processes producing detachment forces
	-weathering (physical and chemical)
	-quarrying
	-abrasion
	- raindrop impact
Entrainment
- resisting forces: friction, cohesion
- forces of entrainment: gravity , fluid forces
- critical entrainment velocity
Transport
- suspension: held up by fluid
- saltation: bouncing
-Traction: rolling and sliding on the bed
- solution: dissolved
Deposition
- sorting due to different grains settling out at different velocities
- chemical precipitation
Landscapes and Landforms
- Primary landforms are created by horizontal and vertical tectonic plate movements (mountain range)
- Secondary landforms are created by erosion (worn down mountain range)
-Landform is a single unit, such as mountain, sink hole, sand dune
-landscape is an aggregation of landforms(collection of landforms)
Degradational processes and landscapes
- forces that work to flatten , or grade the landscape
	-gravity(avalanche, mudslide, landslide), weathering, erosion processes
Aggradational processes and landforms
- aggradation is the deposition of material, which can lower relief by filling in differences of high and low points in landscapes
Running water
- fluvial landscape
- water is the most effective erosional agent
Glaciers
- glacial landscape
- glacier acts as an erosion force
Wind
- aeolian landscape
- effective in some areas (sandy areas)
Coastal Waves
- coastal landscape
- coastal waves have enormous impact on continental margin landscapes
Chemical Dissolution
- karstic landscape
- chemical solution , such as when limestone is subjected to humid conditions and dissolves 

Chapter14
The hydrologic cycle 
- large amounts of water transferred in any component of total cycle are those involved in the direct evaporation from the ea to atmosphere
- evaporation
- evapotranspiration
-  precipitation
- surface runoff
-infiltration (groundwater flow)
22 % of water vapour falls on  land mass
78% of water vapour falls on ocean
water at the surface
- precipitation
- interception
	- occurs when water falls on vegetation and evaporates before it reaches soil
- infiltration
	- the flow of water into surface layer through pores in the soil (impermeable surfaces do not allow water to pass through)
- runoff (overland flow)
	- occurs when there is more rainfall than the soil can hold
Precipitation and infiltration
Important characteristics of precipitation
- precipitation duration (min/hours/days)
- precipitation amount (mm)
-precipitation intensity (mm/hr) amount of precipitation per time
Important characteristics of infiltration
- infiltration amount (mm)
- infiltration rate(mm/hr)
-infiltration capacity (maximum infiltration rate for soil in given condition)
Infiltration Capacity
- is affected by : soil type, vegetation cover and land use, meteorological conditions, duration and intensity of precipitation event
Horton's theory of surface runoff production
- surface runoff controlled by precipitation intensity vs infiltration capacity
- baseflow controlled by infiltration amount vs soil moisture deficit
- water reached stream by 2 routes. overland flow and groundwater flow
Quickflow
- part of discharge of a stream caused by processes delivering water rapidly to the stream called quickflow
Most common Formation of Lakes
Glacial activity - most important formation process particularly for northern areas
Tectonic process- faulting or warping of crust, localized substance
Volcanic activity- crater lakes or magma flows trapping water
Other formation of lakes
- meteor impacts
- cryogenic activity
- proglacial lakes
- landslides
- wind formed lakes
- organic origin
- fluvial activity
- shoreline activity
- human activity (dams)
Thermala stratification in lakes
- stratification of lake water caused by temperature and density
- max density of fresh water is 4 degrees celsius
Heating develops layer in lake water
Epilimnion - surface layer of warm water (less dense)
Thermocline - transition layer also known as metalimnion.
hypolimnion- deep layer of denser and colder water
-holomictic lakes: the entire water column is involved in mixing ( having same temperature and density from top to bottom)
- meromictic lakes: maintains thermal stratification for extended periods.
Classification of lakes by nutrient content
- oligotrophic lakes - clear, nutrient-poor lake with restricted # of organisms
- mesotrophic lakes- clear water and average amount of nutrient
- eutrophic lakes- nutrient- rich waters with profusion of aquatic plants (abundance)
- hypertrophic lakes - excessively nutrient-rich. Water clarity is lacking and many algal blooms due to excess nutrient and decrease in oxygen.
Chapter 18 (formation of physical properties of soil)
What is Soil?
-multi- phase open system  (minerals, water, air, organic matter)
- material must have organic matter to be classified as soil
4 major component of soil
- minerals( 45%)
- air (20-30%)
- water (20-30%)
- organic matter (5%)
Mineral Component (45%)
- is composed of primary minerals of weathered rock fragments and secondary minerals, ex iron oxide, calcite, clay minerals.
Air Component (20-30%)
- in atmosphere - 79% Nitrogen, 18-20% oxygen, 0.03% carbon dioxide
-in SOIL - 79-80% Nitrogen, 15-20% Oxygen, 0.25-0.5% carbon dioxide
Organic Matter Component (5%)
- is made up of material that forms the living matter
- in upper soil, there are decaying and decayed remains of leaves , stems, roots, plants, and dead bodies of animals
- decay process is carried out by micro-organisms.
- end product is Hummus, the most active form of organic matter in terms of soil formation and plant growth.
Hummus
- top layer of soil
- is dark and composed of 30-20% of organic matter.
- has a high ability to retain water and nutrients
Type of Soil Water (20-30%)
- Surface water: drains over the soil surface when the soil is frozen or if the intensity of rainfall is greater than the infiltration rate.
-Gravitational water: drains down through the soil to the groundwater table
- Capillary water: a thin layer in soil pores. Available for plants
- Hygroscopic water: water that is absorbed on the surface of soil particles because of the force between particles and water molecules
- Chemically bonded water : water that is held within some minerals
Regolith
- physically and chemically weathered rock overlying a bedrock. Lies outside the biologically influenced soil layers.
Sol
- Russian word for soil
- Solum: the A and B horizon where roots are active 
Ped 
- greek word for ground
Pedon
- column of soil extending from O horizon to bedrock (R horizon)
Factors of soil formation
- parent material
- climate
- organisms
-topography
- time
-soil
Parent Material
- residual soils: soils formed by the weathering of underlying rock
- transported soils: soils formed from material transported and deposited far from its original source
- Coversands: sediments deposited in streams/lakes
Climate
- high air temperature and soil moisture accelerate chemical reactions in soils and favours the development of thick soils.
-soil moisture is determined in large part by precipitation and evapotranspiration at a particular location, thus is controlled by global energy balance
Organisms
- Micro-organisms: such as bacteria, fungi, are key biological agents in decomposing organic materials and minerals in soil. They change the nutrient into simpler compounds that can be used by plants.
- Macro-organisms: living in the soils such as worm, termites, are also important to biological agents
Earthworm
-burrows through soil and creates porosphere (increases aeration and drainage)
- produces tilth( well aerated surface of soil that is habitatable for micro-organisms) 
- earthworms mix minerals and organic matters as they move around.
- they bioturbate soil 
Termites
- they bioturbate soil as they tunnel through it
- accelerate the breakdown of organic matters
Topography
- it determines the amount of radiation and moisture received at the surface
- affects surface runoff and amount of infiltration
- soil thickness is not uniform along slope (thicker soil at bottom)
- also different soil form in slope
Time
- process of soil formation is slow therefore, time is a factor
Soil Colour
- Munsell chart is used to standardize colour description
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