Exam Review
Chapter 36 GLACIAL DEGRADATION AND AGGRADATION
· Glacier 
· Body of ice formed on land and in motion; motion not apparent over short time
· Mountain/alpine glaciers
· Confined in valleys that usually have steep slopes
· Continental glaciers / ice sheets / ice caps
· Huge masses of ice that are not confined to valleys but bury landscapes beneath
· Glaciation
· Ice expands
· Deglactiation 
· Ice melts and recedes 
· Interval between glaciation and deglaciation = interglaciation
· Snow/ firn line
· Line above which snow remains on the ground throughout the year 
· On rocky mountains and other mtn areas
· Firn	
· Granular, compacted snow
· Undergoes compression and recrystallization to make glacial ice
· May take several weeks for snow to turn to firn
· Takes decades/centuries for firn to turn into glacial ice
· A glacier is an OPEN SYSTEM
· New snow added to upper zone of accumulation and lost in lower ablation zone
· Material moved continuously downslope from accumulation to ablation
· Ablation
· All forms of loss at a glaciers lower end
· Mass balance – gains and losses of matter in the system 
· Positive: glacier thickens and advances; leading edge steep and icy
· Negative: glacier thins and receds; front end less pronounced and grey melting ice
· Closely related to local energy balances
· Net gains usually in upper part of glacier (accumulation zone/ NEVE)
· Net loss in ablation zone
· Equilibrium line
· Separates acc. Zone from abb. Zone 
· Losses occur in ablation zone in follow processes
· Melting
· Evaporation
· Sublimation (sold to gas)
· Wind erosion
· Wasting (land) calving (in lakes): when an ice sheet or glacier enters the sea; repeated breaking away of leading edge of the glacier into icebers
· Basal ice
· Lowest ice layer
· When close to melting; moves faster, rerodes more effectively, transports a larger sedimentary load
· Regelation
· Debris added to base of ice and transported
· Cold ice 
· Frozen to bed and connot move
· MTN GLACIERS IN TEMPERATE ZONES ERODE MORE STRONGLY THAN SIMILAR GLACIERS IN POLAR AREAS
· Polythermal 
· Most glaciers; having wet based areas where ice is thicker and also cold areas where ice is thin
· Movement of ice
· Glaciers move slowly
· Surge;
· Rapid movement of much as one metre per hr or more; adance of several km in one seaons
· Profile of mtn glacier
· Upper layer; rigid, brittle ice, often cut by large cracks called crevasses
· Below this ice takes on properties of plastic material
· Masses of ice between crevases
· Seracs
· Wet based ice shears over cold ice, eroding materials at the base, debris is brought up into the ice, crevasses allow surface meltwater and debris to get down into ice
· DIFFERENT TYPES OF FLOW
· Parabolic flow
· Centre of glacier moves faster than the margins
· Found in alps
· Plug flow
· Marginal ice is ommobile , flow in centre of glacier
· Rapid transition between immobile and moving ice
· Causes many crevases
· Found in Himalayan glaciers 
· U-shaped or intermediate flow
· Intermediate between other two 
· Also produces crevases
· Saskatchewan glacier in Columbia icefields 
· DIFFERENT TYPES OF MOVEMENT
· Ice creep
· Internal deformation of ice
· Crystals slipping over one another 
· Result of downslope movement 
· Occurs in wet based and cold ice
· Basal (peripheral) sliding
· Movement of entire glacier over rocks below
· Only in wet based 
· Directly involves glaciers erosional work
· Caused by thin film of water between basal ice and bedrock floor
· CLASSIFICATION OF GLACIERS
· Active ice
· Continuous supply of ice from a neve
· Passive/inactive ice
· Discontinuous supply of ice from icefield
· Reliant on snow avalanches for ice supply
· Dead ice
· Where glacier is no longer receiving ice from the neve or part of glacier is cut off 
· GLACIAL EROSION
· Plucking
· Rocks are pulled and move with ice as it moves forward
· Abrasion
· Scraping of the bedrock by the rocks and debris carried by glaciers

CHAPTER 37 LANDFORMS/LANDSCAPES OF CONINENTAL ICE SHEETS/MTN GLACIERS
· Nunatak
· High mtn peak protrude through ice and snow
· Antarctic icecap
· Flow regimes
· Ice shelves
· Ice attached to continental shelves; in sea water
Aggradational landforms of ice sheets
· Sediment subglacial load carried near bed of the glacier
· Other material carried in or on top of the ice (supraglacially)
· Glacial tills 
· Ice deposits
· Basal till
· Carried at bottom of glacier
· Fine particles to extremely large rocks
· Ablation till
· Debris riding along top of ioce or melted out of ogives (dirt-band or sediment rich layer in a glacier) or dirt bands as ice melts

· Diamicton 
· Sediment composed of a wide range of sizes from fine to large
· SUBGLACIAL DEPOSITION
· Plastering on
· Friction on basal layer exceed the motive force imparted by ice
· Melt out
· Occurs from basal ice; ice melts from around debris layer leaving film of debris that melts away
Basal Till
· Compacted/loaded
· Looks like subjacent rocks
· High % of fine mtrial
· Generally all thick
· Till fabric orientation
Ablation Till
· Not compacted
· Looks different from local rocks
· Low % of fine mtrl
· Thickness varies
· No till fabric orientation
· Separated from basal till by sand or gravel

· Continental ice sheets carry large loads of rock debris in/on their snouts/push mounds of debris ahead as they move; like a bulldozer
· Terminal moraine
· Formed from bulldozed debris at an advancing ice sheets front end
· When ice advances; looks like a ride
· When ice melts; remains as a ridge as ice retreats
· Marks farthest advance of ice
· Moraine 
· Many glacial features
· Mtrial being carried on glacier = ACTIVE moraine
· Recessional moraine; where retreating ice stops and sediment builds
Degradational landforms of mtn glaciers
· Glacial valleys
· U-shaped valley or GLACIAL TROUGH
· Peak glaciation = trunk glacier gauges out U-shape
· When glacier melts; hanging valleys (old tributaries of glaciers, now lil hanging waterfalls) and truncated spurs (straightened, steep slopes) occur
· If deepened below sea level; will become full of water
· High mountain landforms
· Glacial ice hollows out shallow basins; CIRQUES
· Bowl-shaped, steep-sided despression
· Horn
· Originally rounded mountaintop, turned into a steep-sided, sharp-edged peak 
· Cirques surrounding
· Aretes 
· Ridges separate adjacent glaciers, cirques, or glacial valleys
· Develop when two or more large cirques intersect form from erosion and frost wedging the steep slopes on either side
· Lakes
· Tarns 
· Small, circular lakes found on floor of cirque basin
· Finger lakes
· Lakes separated by debris or moraines
· Can be very big
· Fjords
· Narrow, steep-sided, elongated estuary/river/bay
· Formed from glacial trough , filled with seawater 

Aggradational landforms of mtn glaciers
· Moraines ; bands of debris from pieces of bedrock from valley floor/walls
· Lateral moraines
· Material falls from valley wall first
· Situatued along edges of the ice
· Medial moraine
· When the trunk of a glacier is joined by a glacial tributary (attachment) or dams another glacier 
· Their lateral moraines join to create medial moraines
· Situated away from glaciers edges
· Ground moraine
· Erosion at base of valley glacier; till 
· Post-glacial landscape change
· Stream action
· Sandur : outwashed plain formed by meltwater action
CHAPTER 38 FLUVIOGLACIAL PROCESSES/DEPOSITS/LANDFORMS
1. Fluvioglacial processes: relating to or meaning erosion or deposition caused by flowing meltwater from glaciers or ice sheets.
· Fluvioglaical processes
· Relate to meltwater streams flowing IN , ON and UNDER glacial ice; and emerging from the sides of a glacier or an ice sheet
· Processes in regard to erosion, transport and deposition, channel slope and channel plan
· Different facts control patterns of activity: 
· Seasonal/daily freezing/melting
· Damming of waters/burtins of ice
· Buildup of water in vavities in glacial ice; caused by melting, rainfall, etc
· Ponding of meltwater on the sandur or on valley bottom
· Evidence:
· Meltwater channels; associated with ice and ice margin; tunnel valleys and channels associated with eskers
· Spillways; related to remnant proglacial lakes
· Meltwater channels
· Streams let down from on top or within the ice as ice melted or sublacial formation
· Spillway channels
· Carved out by overflow or breaching of proglacial lakes
· Meltwater
· Varies: daily or seasonally
· Daily
· Fluctuations reflect air temp and daily ice ablation
· Discharge low in early morning, and max in aft. Or evening
· Season
· Seasonality of ablation
· Seasonal development of wet-based glaciers internal drainage system
· FLUVIOGLACIAL LANDORMS
· Eskers 
· Long sinuous mounds of sand and gravels
· Deposited by meltwater streams
· May exhibit braiding and oxbows
· Kames
· Any accumulation of fluvioglacial material 
· Margins quite steep
· Drumlins
· Oval-shaped streamlined hills (steep on UP-glacier end and less steep on LEE-end (meaning less steep))
· Shaped like a whale, lee end being whale back
· Formed from many different material from bedrock to sand/gravel
· Sandur material
· Term applied to outwash plains of ice sheets/caps and valley trains of alpine glaciers
· Products of fluvioglacial outwash and meltwater
CHAPTER 29: WEATHERING PROCESS
· Chemical, physical and biological weathering
· Chemical 
· Decomposition, decay or rotting of minerals; ex, water reacting with minerals
· Physical
· Disintegration of rocks without chemical changes
· External disruptive fores
· Biological
· Part of other two groups of processes with plants/animals releasing organic acids/causing chemical weathering, etc.
CHEMICAL WEATHERING
· Rock type is influential on weathering; compostion, size, structures, etc.
· Water is important to weathering; availability, temp, chemicials within
· Hydrolosis-hydration
· Hydrolosis occurs when minerals are moistened
· Chemical alteration and expansion
· Oxidation-reduction
· Oxidation
· Minerals in rocks reacting with oxygen
· Hydothermal alteration
· Causes a mineral change to occur
· Movement of super-hot geothermal water laden with minerals
PHYSICAL WEATHERING
· Dilatation 
· Caused by stress release or removal by erosion of rock material 
· Congelifraction or Frost Weathering
· Frost action
· Only where winter brings subfreezing temperatures
· High altitude 
· Extreme cooling/warming alternate; freezing and thawing repeatedly during a single season

· The weathering zone
· Weathered material lying above unweathered fresh rock
· Shallow and deep weathering zones
CHAPTER 30 WEATHERING PROCESSES
· Slope movement
· Mass movement
· Caused by gravity overcoming strength of slope materials
· Tumbles, rolls and moves downslope
· Snow, rock, debris (landslides)
· Rock falls or topples
· Rainsplash erosion
· Creep and solifluction
· Hillslope processes
· Running water or another agent transporting debris downslope
· Wash
· Rilling/gullying
· Atterberg limits
· Plastic limit
· Liquid limit 
· Weathering-limited slopes
· Little regolith, effects of erosional processes are restricted; lack of debris
· Transport-limited slopes
· Deep regolith cover; slope form/processes  limited by type and intensity
· Creep
· Affects regolith (debris on top of bedrock) or entire slope, soil or talus
· Solifluction
· Downslope flow of supersaturated soil that has reaches its liquid limit
· Gelifluction
· Solifluction associated with frozen ground
· Rainsplash erosion
· Impact of raindrops on bare soil surface
· Rilling
· Formation of microchannels on usually bare surfaces such as badlands, unsodded roadsides, and spoil heaps
· Gullying
· Different from rilling by greater size and permanence of features 

CHAPTER 35 KARST PROCESSES AND LANDFORMS
· KARST 
· Distinctive landscape associated with the underground chemical weathering and erosion of particularly soluble limestone bedrock
· Karst created by water and drainage erosion
· Surface streams, underground drainage, and groundwater cause erosion
· Solution processes as work to create karst
· Dissociation
· Solution
· Sulphuric weathering
· KARST LANDFORMS/LANDSCAPES
· TYPES OF KARST:
· Holokarst: 
· array of closed surface depressions where water is underground
· 
· Fluviokarst:
· More common; sumperimposed on a pre-existing fluvial (watery) landscape
· FOUR TYPES OF KARST LANDSCAPE
· Alpine karst
· High altitudes
· Characterized by sinks, sinkholes, and karren above tree-line
· Temperate karst
· Forms more slowly than tropical karst
· Disappearing streams, jagged rock masses, solution depressions, extensive cave networks
· Tropical karst
· Develops rapidly; higher amounts of rainfall/humidity, biogenic action, organic acids in soil
· Steep sided hills; vegetation-covered
· Caribbean karst
· Special case found only in a few locations
· Nearly flat-lying limestones are eroded underground
· Dolines
· Common karst landform; large surface depression
· Solution dolines
· Bathtub to football stadium (size)
· Callapse dolines
· Created by collapse or failure of the roof of overlying material of a cave, cavern or underground channel
· Karst towers
· Fairly steepsided hill that rises above a surface that may or may not be pocked with solution depressions
· Cockpit karst
· Irregular, steep sided star shaped dolines between towers
· Karst cave development
· 4 ways:	
· Corrosive action of aggressive recharge water above water table
· Deep circulation of phreatic water below water table
· Fluctuations in water table
· Sulphidic bacterial action

CHAPTER 44 FORMATION AND PHYSICAL PROPERTIES OF SOILS
· Soil components
· Minerals, organic matter, humus (colloid like clay; decaying matter)
· Five types of soil water
· Surface runoff
· Drains across soil surface when soil is frozen or saturated, or when rainfall is too much for infiltration to occur 
· Gravitational water
· Drains down through soil to groundwater table pulled by gravity
· Capillary water
· Occurs as a thin layer on non-colloidal soil grains; held in place by tension
· Move sin any direction from areas of excess to areas of deficit
· Hygroscopic water
· Absorbed on surface of colloidal grains; force between grains and water molecules
· Exceptionally thin, immobile layer, not available to plants or for soil processes
· Chemically combined water
· Held within some minerals
· Not available to plants or soil processes
· Only released at temps over 105 celcius
· Tilth
· Well aerated surface layer of soil
· Parent material
· Rocks and deposits formed from rocks
· Climate; soil forming factor
· Residual soil
· Simplest soil formation; soil has direct relationship with the rock lying below it
· Transported soil
· Independent of underlying solid rock
· Has been transported and depistied by gradational agents; far from original soil
· Coversands
· Windblown deposits
· Soil bodies
· Geographical areas within which soil properties remain relatively constant
DEVELOPMENT OF SOIL LAYERS ASCRIBED TO FOUR PROCESSES:
· Additions
· Gains made by soil when solar energy, water, gases and organic matter from plant growth are added
· Transformations
· Weathering of rocks and minerals and continuing decomposition of organic material in soil
· Losses 
· Dissolved soil components carried downward by water and othr material as water percolates through soil from upper towards lower
· Translocations 
· Dissolved and suspended particles from upper layers into lower or vice versa
· Moved by plants (nutrients) and animals (soil itself)

· Soil horizon; differentiation of soil into distinct layers 
· All horizons together known as soil profile
· Clay 
· Greater field capacity
· Ability to hold water against gravity
· Soils exhibit 4 basic structures
· Platy
· Layered soil looks like flakes stacked horizontally
· Prismatic
· Very fertile soils develop
· Blocky
· Irregularily shaped soil; straight sides fit against flat surfaces
· Spheroidal 
· Peds usually very small and nearly round in shape
· Layer of breadcrumbs
· SOLIFLUCTION
· Flow of supersaturated soil that has reached liquid limit
CHAPTER 41 COASTAL PROCESSES
· Coasts/shores
· Littoral zone
· Where land meets sea
· Coast
· Strip of land and sea or lake; processes combine to make characteristic landscapes
· Shore
· Narrower belt of land bordering a body of water
· Shoreline
· Contact border between water and land
· Currents and Waves
· Gyres
· Closed or nearly closed horizontal circulation systems in oceans 
· Tide
· Secondary currents 
· Caused by circulation distinct from tides and include wind drift and wind waves
· Wave height
· Vertical distance between crest(top) and its trough (bottom)
· Wave length
· Horizontal distance from one crest to the next 
· Waves of oscillation
· Waves that move water particles  in a circular up and down motion
· Waves against SHORE
· Wave of translation
· Wave affected by ocean bottom
· Surf
· Breaking waves towards surface
· Swash
· Wave reaches shore and slides up on beach in thin sheet
· Backwash
· Water carried back towards sea
· Shoaling 
· Impact of shallow water on an advancing wave
· Wave refraction
· Bending of waves
· Longshore drift
· Waves swash carries sand and gravel on shore it does so at angle of arriving wave; backwash carries sand back in a straight downwards at right angles
· Groynes 
· Prevent excessive loss of ssand by beach drift 
· Sand piles up on upcurrent side of each groyne
· Revetments
· Large rocks/concrete blocks
· Slow or stop erosion
· Corrasion
· Waves break rock from surface
· Corrosion
· Breakdown of coastal bedrock by solution or other chemical means 
· Attrition
· Large fragments reduced to smaller 

· Tidal bore
· Created when a rapidly rising high tide creates a wave front that runs up a river or bay
· Longshore current
· Water moves along the shore in direction governed by the angle of the waves approach 
· Rip current
· Occur where two opposing longshore currents collide 
CHAPTER 42 COASTAL LANDFORMS AND LANDSCAPES
· DEGREDATIONAL LANDFORMS
· Sea cliffs
· Headlands eroded by waves
· Wave-cut platform
· Develops at foot of sea scliff 
· Sea arches
· Sections of headlands surviving as small islands
· Stacks
· Headlands standing alone in columns 
· AGGRADATIONAL LANDFORMS
· Beach
· Common characteristics depositional landform 
· Foreshore
· Zone that is alternately water covered during high tide and exposed during low tide
· Nearshore 
· Submerged even  during low tide
· Longshore bars
· Ridge of sand parallel to beach (like a sandbank)
· Longshore troughs in this zone; gauged out by drift, currents and waves
· Backshore
· Extends from the highwater line to the dune line
· Berms
· one or more sandy beaches on the backshore
· Beaches show seasonal variation OPEN SYSTEMS; INPUTS OUTPUTS AND CHANGES IN STORAGE
· Summer waves produce a wide berm that slope gently landward
· The rougher waves in winter storms produce a cold-season beach – berm eroded to a narrow steeper sloped remnant
· Beach Mass Balance 
· Balance between inputs and outputs
· Inputs: sediment, erosion of cliffs, transport of material from offshore
· Outputs: drift downshore, offshore transport, estuary filling
· Sandspit 
· Aggradational coastal landforms
· Longshore drift occurs and the shifting sediment eraches a bay or bend in the shoreline
· Offshore bar/SANDBAR
· Not connected to land
· Barrier islands 
· Began as offsore bars 
· Shifted towards land 
Coastal Landscapes
· Emergent coasts
· Uplifted faster than postglacial sea levels rose
· Features like cliffs and wavecut platforms raised above sea level
· Wave cut platform termed uplifted marine terrace
· Submergent coasts
· Drowned rather than uplifted
Living shorelines
· Coral reef
· Built by tiny marine organisms 
· Atolls
· Roughly circular reefs that surround a lagoon wthiout any land in centre
· Coral atoll reefs develop around rim of subsiding volcanic cone, as cone erodes, corals buil upard, leave a lagoon surrounded by a ring like reef, when when disappears, curcular atoll is the only feature left
CHAPTER 40 ARID ENVIRONMENTS AND WIND AS GEOMORPHOLOGICAL AGENT
· Potential evaporation
· Amount of water evaptranspired if there was a never-ending water supply)
· Types of deserts and their causes
· Trade-wind deserts
· Atmospheric high pressure cells block could and moisture-carrying low pressure weather systems
· Rain shadow deserts
· Orographic conditions block rain-carrying weathering systems
· Coastal deserts
· Cold oceanic currents limit evaporatiove moisture loading of weathering systems
· Global circulation deserts
· Continentality with low pressure at surface and high pressure above
· Polar or cold deserts
· Low temp that limit ability of air to hold moisture
· Associated with 3 main sedimentary environments
· Alluvial fans/ephemeral streams
· Sedimentary silt/sand along with salts 
· Sandy deserts

· Salt crystal hydration
· Water supplied by dew or fog
· Ephemeral streams
· Flowing in short period in response to irregularly episodic rainfalls 
· Dunes
· Transverse 
· Right angled to prevailing wind
· Barchans
· Also at right angle to windflow but side being to adjustr to wind and become rounded
· Parabolic
· Has crescent shape 
· Concave side windward
· Longitudinal 
· Lengthy and narrow like transverse
· Lie parallel to prevailing winds
· Lag surfaces
· Called desert pavement 
CHAPTER 20 PLANET EARTH PROFILE: THE LAYERED INTERIOR
· Structure of ocean floor
· Mid-oceanic ridges
· Deep ocean basins
· Deep marginal trenches 
CHAPTER 22
· Mineral properties
· Chemical composition
· Hardness
· Cleavage/fracture; tendency for minerals to break in certain directions
· Igneous rock
· Result of cooling and solidification of magma 
· Sedimentary 
· Weathering, eosion, transport, deposition, and compression of rock and mineral fragments 
· Metamorphic 
· Existing rocks modified by heat or pressure or both
CHAPTER 23
· Sedimentary rocks
· Sandstone
· Sand-sized grains, very hard
· Shale
· Finest-grains, compaceted mud
· Limestone 
· Accumulation of marine shell fragments on beach or ocean floor
· Metamorphic rocks
· Quartzite (FROM SANDSTONE) very hard, resists weathering
· Marble (FROM LIMESTONE)
· Slate (FROM SLATE)
· Rock cycle
· Cycle of transformation between rocks
· No beginning or end
CHAPTER 24
· Pangea 
· Made of two parts Laurasia and Gondwanaland
· Seafloor spreading
· New rock forcing its way up and below mid-oceanic ridge
· LARGEST PLATES
· PACIFIC PLATE
· Over most of pacific ocean from south alaska to Antarctic plate
· NORTH AMERICAN PLATE
· Meets pacific plate along californias san andreas fault
· EURASIAN PLATE
· Forms boundary with the north American plate at the mid-atlantic ridge north
· AFRICAN PLATE
· Extends from mid atlantic ridge and carries Africa and island of madagas. Meets antactic plate 
· SOUTH AMERICAN PLATE
· Westward from mid-atlantic ridge carries south america
· AUSTRAILIAN PLATE
· Acrries austrailia, meets at pacific plate in new Z
· INDIAN PLATE
· Carries indian subcontinent 
· Meets Eurasian plate at himilayans
· Antarctic plate
· Encircles anartctic land mass under southern ocean
·  
· Location of plate margins
· Ring of fire outside of plates
· Subduction
· When an oceanic plate meets a plate carrying continental landmass at its leading edge, the light continental plate OVERRIDES the denser oceanic plate and PUSHES IT DOWNWARDS
· Rift valley
· Involves tensional movement relate to motion in the mantle, faulting, the collapse of elongated strips of crust, and crustal thinning 
· Faults
· Margins where two plates are sliding past each other; transform faults
CHAPTER 25
· Active volcano 
· Has erupted in history
· Dormant volcano
· Has not been seen to erupt
· Pyroclastic flow
· Rock material formed part of volcanic edifice; moves down the sides of a volcano
· Composite volcanoes
· Volcanoes formed over subductive margins 
· Lahar
· Volanic mudflow
· Nuee ardente
· Pressure of a volcanoe erupting produces nuee ardenet 
· Glowing cloud
· Races fownslope at speeds exceeding 100 km/h
· Lava dome
· Small volcanic mound 
· Cinder cones
· Volcanic landform consisting of not lava, but pyroclastics 
· Hot spot
· Pacific plate moving over hot spot; plume of extraordinalrily high heat, remains in a fixed location
CHAPTER 26
· Earthquake 
· Release of energy that has slowly built up during the stress of increasing deformation of rocks
· Focus; centre
· Epicentre; place of focus on earths surface
· Greatest concentration along the Circum-Pacific belt of subduction zones 
· Also Trans-Eurasian belt
· ALSO MID-OCEANIC RIDGES
· Tsunami
· Earthquake located on ocean floor
CHAPTER 27
· Fault
· Fracture in crustal rock involving the displacement of rock on noe side of the fracture with respect to the rock on the other side
· Folds 
· Upfold (anticlines)
· Downfolds (synclines) 
· LOOKS LIKE A HILL ; ANTICLINE AT TOP SYNCLINE AT BOTTOM
· Primary landforms
· Strucutres created by tectonic activity
· Secondary landforms
· [bookmark: _GoBack]Products of weathering and erosion

