Geography 101 – Physical Geography Study Guide.

Water Resources, Global Climate Systems, Internal Structure of Earth and Plate Tectonics
(Christopherson: Chpts 9, 10 and 11)

Water Resources
Hydrologic cycle

know the elements of the hydrologic cycle – precipitation, evaporation, runoff, transpiration, groundwater etc (Fig 9.1)

Precipitation that reaches Earth's surface follows a variety of pathways – know these pathways (Figs 9.2 and 9.3).

Water balance equation (Fig 9.4)

A water balance can be established for any area of Earth's surface by calculating the total precipitation input and the total of various outputs. The purpose of the water balance is to describe the various ways in which the water supply is expended.
know the terms in the equation –

POTET = potential evapotranpiration = moisture demand
DEFIC = moisture demand not met

POTET – DEFIC = ACTET = actual evapotranspiration that takes place

Sample water budget – Fig 9.12 –

When precipitation exceeds POTET (moisture demand) there is a surplus. When precipitation falls short of POTET, some amount of evapotranspiration takes place (ACTET) where soil moisture is utilized, and then there is also a deficit – this makes the soil dry.

Study and understand sample water budgets (Fig 9.13)

River runoff – Fig 9.14

runoff is linked to the water balance equation and will occur when there is a water surplus

Water resources for the Los Angeles region: (get map from class web page):


 http://www.csun.edu/~hmc60533/CSUN_101/101_intro.htm
Climate –

Elements of climate: insolation, temperature, pressure, air masses, precipitation – know how each of these influences climate

Know difference between climate and weather

Study Fig 10.3 – how climate regions are defined by temperature and precipitation

Six basic climate categories – tropical, mesothermal, microthermal, polar, highland, desert – know the characteristics of these

Study Fig 10.4

Precipitation, temperature, vegetation and area of world associated with 


tropical rain forest (Fig 10.6, 10.7)


tropical monsoon (Fig 10.8)


tropical savannah (Fig 10.9)


marine west coast climate (Fig 10.14, 10.15)


Mediterranean climate (Fig 10.16)

Dynamic Planet

Geologic time scale


Earth formed 4.6 billion years ago



oceans formed later (after earth cooled)




first life was in oceans (bacteria)



no complex life until Cambrian period


Earth’s history – Fig 11.1 – have rough idea of what happened when



Precambrian – up to ~ 500 million years ago – only v. simple life forms

Paleozoic, Mesozoic, Cenozoic – what happened in each with respect to fish/shellfish, insects, plants, trees, amphibians, reptiles, dinosaurs, mammals

Interior structure of Earth (known thru’ seismic studies) – path of P-waves and S-waves thru’ earth


seismic waves

P waves = primary = compression waves
S waves = secondary = perpendicular to direction of propagation, do not travel through liquids, slower (do not travel through outer core, produce shadow zone)

inner core – solid (iron with nickel)

outer core – liquid (iron + nickel)

mantle = silicates


lower mantle = rigid

upper mantle = asthenosphere (plastic) + lithosphere (solid – includes oceanic and continental crust)

Earth’s surface moves by isostatic adjustment (Fig 11.4) – land sinks by weight of mountains, rises after erosion removes weight off mountains
Geologic cycle – Fig 11.5 (know main processes)

Rocks:

8 elements make up bulk of minerals and represent over 98% of the continental crust:



O (46.6%), Si (27.7%), Al (8.0 %), Fe (5%), Ca, Na, K, Mg



Si + O make up silicates = most common mineral group (75% of earth’s crust) –


rocks = aggregate of minerals

The Rock Cycle – (Fig 11.6)  rocks are cycled between 3 basic types – igneous, sedimentary, metamorphic


Igneous Rocks -


form as magma cools and crystallizes



sometimes ejected in volcanic eruptions (extrusive or volcanic), contain vesicles



sometimes crystallizes at depth in the earth (intrusive or plutonic)
Igneous intrusions – batholiths, dikes, sills – can be exposed at surface when erosion takes place (Fig 11.7)


Sedimentary Rocks – Fig 11.9


weathering moves particles and deposits them as a sediment



compaction and cementation



majority of rocks exposed at earth’s surface are sedimentary



important for determining earth’s history (put down in layers, contain fossils)



lithification (= transformation of sediments into sedimentary rock)

classified by particles size (eg. conglomerate, sandstone, shale)

most abundant = limestone (calcite), 90% is biochemical – formed from shells

Metamorphic Rocks



can form from igneous, sedimentary or other metamorphic rocks



changed by heat, pressure, chemically-active fluids



metamorphic changes take place a few km below earth’s surface



metamorphism can align grains in rocks
Plate Tectonics (Fig 11.14)
plates have moved – 250 million years ago all continents were together in one giant continent called Pangea. Split into two – Laurasia and Gondwanaland (Fig 11.17)


plate boundaries:

divergent (plates pulling apart) creates ocean basins and Mid-ocean ridges under ocean
convergent (plates pushing together) –

creates volcanic mtns where subduction takes place (eg Andes mtns)


creates mountain belt where the plates buckle and deform, eg. Himalayas
transform fault – plates slide past each other, eg. San Andreas fault (here)

hotspots: eg Hawaii, Yellowstone – where fixed point sources of heat (rising magma), and moving plate causes chain of islands to form

