Chapter 2:  A Grand Oasis in Space

I.  Our Unique Planet

A.  Global Science:  The study of how individuals and societies use Earth's Resources & influence the environment to satisfy human needs and wants.

B.  Earth's 3 Main Layers

     1.  Core-innermost layer

          a.  Inner:  Solid Fe and Ni

          b. Outer:  Liquid Fe and Ni

     2.  Mantle:  middle section of Earth

          a.  84% of earth's volume

          b.  2 layers

          c.  Lower:  solid & composed of silicate minerals

          d.  Upper (asthenosphere): plastic (liquid-like)& source of magma

     3.  Lithosphere (crust):  Surface of Earth

           a.  Less dense than core or mantle

           b.  Varies in thickness

           c.  Thickness in continents (land)

           d.  Thinness in ocean crust

C.  geologist Geophysicists collect data about the lithosphere:  earthquakes, effects of high pressure & high temperature, Earth's heat flow, Earth's Gravity& Magnetic Fields, and Earth's Rock Layers.

D.  Atmosphere:  The layer of air (gases) surrounding Earth

E.  Hydrosphere:  the layer of water on top of the lithosphere and contained in the atmosphere

F.  Ecosphere or Biosphere: the area of Earth that contains air, water, and rock,,alllife is found here.

G. The Blue Planet

     a.  About 71% of the Earth's surface is water

     b.  Most is found in the oceans

     c.  The rest is found in lakes, rivers, streams, soils, and underground aquifers.

     d.  About 1/2 of the water in hydrosphere is found as water vapor in atmosphere

     e.  The rest in polar ice caps & glaciers

     f.  In normal climatic conditions:  found in all three phases.

     g.  Has a high HEAT CAPACITY:  the ability of a substance to absorb and retain heat, without becoming very hot itself

     h.  Allows oceans to act as very large reservoirs of solar heat.

     i.  Primary driving force for weather (climate)

     j.  Land masses close to oceans have moderate temperatures

     k.  Land masses far away from oceans experience greater temperature extremes

     l.  Surface Tension:  the ability of molecules to stick together: caused by attraction between positive & negative sides (poles) of molecules

     m.  Water's surface tension is high:  Allows much denser objects to float on top.

     n.  Wetting Ability: polar attraction causing water to adhere to other surfaces

     o.  Allows water to move upward through materials, capillary action, wicking

     p.  Vascular portion of plant's depend on this 

H.  Origins of our Solar System

     a.  Currently accepted theory:  Cloud of slowly rotating gas & dust particles

     b.  Under gravitational influences, cloud collapsed and spun faster

     c.  Most of the material became sun

     d.  This contraction began the atomic energy that radiates outward powering the Earth

     e. Smaller portions condensed into the planets

II.  The Needs of Living Things

A.  The Basic Needs of Living Organisms

     a.  Water:

     b.  Cells:

          1.  Carries nutrients to

          2.  Carries wastes away

     c.  Evaporation aid in regulating body temperature

     d.  Essential for key processes in plants

     e.  Shelter

     f.  a mixture of gases (N2, O2, CO2, & others)

     g.  Nitrogen need for:  proteins, enzymes, & other organic molecules, slowing down rates of combustion (dilutes O), and preventing some respiratory problems

     h.  Oxygen Required for metabolism for food

     i. Carbon Dioxide is essential for photosynthesis  

     j.  Minerals (soil nutrients [fertilizers]):  K, Fe, Zn, Mn, Mo, Se, Ge

     k.  Essential for animal and plant growth

     l.  Food

          1.  Carbohydrates: energy

          2.  Lipids(fats):  energy

          3.  Proteins: Energy & Tissue construction

          4.  Vitamins:  specific biological functions

          5.  Minerals:  chemical elements for bio functions

     m.  Decomposers:  organisms of decay (mostly bacteria & fungi)

          1.  Recycle sewage & dead plants/animals

          2.  Keeps soil fertile

          3.  Removes dead organisms

B.  Ecosystems:  groups of organisms interacting in a variety of ways with each other and with the non-living environment

     1.  Interaction within each are unique.  Many are driven by needs for food.

     2.  Boundaries are determined by the environment:  moisture, soil type, temperature, weather

     3.  Dynamic:  constant movement of energy & materials

     4.  Must be powered by an energy source -SUN

C.  Habitat:  the place where an organism lives

     1.  Niche:  what an organism does, or how it affects and is affected by its habitat (its job).

D.  Photosynthesis:  process by which plants use the sun’s energy to convert CO2, H2O, & minerals into sugars & starches

     1.  Produces food & O.  for all life --> Producers

     2.  CO2 + H2O + minerals + sun --> plant cells + O2

E.  Respiration:  process organisms use to breakdown food to obtain energy

     1.  Food + O2 -->energy + CO2 + H2O + minerals

F.  Levels of Organization

     1.  Atoms:  smallest elemental particle

     2.  Molecule:  smallest particle of a substance

     3.  Photoplasm:  substance making up living parts of a cell

     4.  Cell: group of atoms/molecules interacting in an organized way to exhibit life

     5.  Tissue:  group of similar cells performing a similar function

     6.  Organ:  group of tissues performing a specific function

     7.  Organ system:  group of organs performing a similar function

     8.  Organism:  any living thing

     9.  Species:  group of closely related organisms having the ability to interbreed.

     10.  Population:  group of the same type of organisms living in a certain area

     11.   Community: group of populations living in a given area

     12.  Ecosystem:  living (biotic) and non-living (abiotic) organisms interacting together:                 boundaries are indistinct, often called biomes

     13.  Ecosphere (biosphere):  global ecosystem, sum total of all ecosystems of Earth

     14.  Earth

III.  Terrestrial Ecosystems (Biomes)

A.  Tundra

     1.  Least complex of all ecosystems

     2.  ARTIC:  region North of tree line near the Artic Circle

     3.  Sun's angle low for most of the year

          a.  Long winter nights

          b.  Almost 24 hours of daylight in summer

     4.  Sever Climate

          a.  Growing season often <60 days

          b.  Results are dwarfed plants

          c.  Precipitation rarely >25 cm/yr (10 in/yr)

     5.  Permafrost:  layer of frozen soil:  only top portions thaw in summer

     6.  No structured vegetation:  primarily, mosses, & willows

     7.  Animals are large:  small surface area to large body mass ratio conserves heat.

     8.  ALPINE:  found on mountain tops & high mountain valleys above timberline:  similar conditions to arctic tundra.

B.  Northern Coniferous Forests

     a. South of arctic tundra or below (lower in elevation)than alpine tundra

     b.  Found in Canada, N.U.S., Europe, & Asia

     c.  Climate is less severe than tundra

     d.  Cool to cold

     e.  More precipitation

     f.  Longer growing season

     g.  Coniferous , evergreen trees (pine, spruce, etc.) dominate

          1.  Deciduous (aspen, birch) common in disturbed areas

     h.  Soil:  Deep litter layers, Acidic, Mineral deficient

     i.  Little understory beneath trees

     j.  many large and small mammals

C.  Deciduous Forest 

     1.  Temperate climate:  humid, warm summers, Cold winters, abundant moisture, throughout the year

          a.  Rainfall averages 75-150 cm/yr

     2.  Soil:  Rich, High accumulation of surface litter

     3.  Wildlife not quite as diverse as coniferous

D.  Grasslands

     1.  Normally found in continental interiors

          a.  Great Plains (N. America)

          b. Pampas (S.  America)

          c.  Steppes (Russia& Asia)

          d.  Savannah (Africa)

     2.  Occur in temperature & tropical climates where precipitation is not enough for trees, but >25 cm/yr

     3.  Most have been converted into farm & ranch lands

     4.  Soils are very fertile

     5.  Insects are much more abundant than any other type of animal

E.  Deserts

     1.  Any region that gets <25 cm/yr of precipitation

     2.  Amount of evaporation is important in controlling the vegetation type

     3.  Shrubs to succulents

     4.  Occupy 1/7 Earth's land surface

           a.  Largest is Sahara (same size as lower 48 states)

     5.  Easily damaged by human impacts

F.  Tropical Forests

     1.  Found near the equator where there is NO freezing & moisture is abundant

     2.  Greatest diversity (plant & animal) of ALL ecosystems

     3.  Soils:  Thin & poor (nutrients quickly consumed by organisms)

     4.  Major reservoirs for production of O2 & removal of CO2

     5.  Threatened by human expansion

G.  Shrub Lands

     1.  Climate:  hot, dry summers and cold, wet winters

     2.  Found in both temperature & semi-tropical regions

     3.  Vegetation in shrubby & resistant to lack of water

IV.  Aquatic Ecosystems & The Water Cycle

A.  FRESH WATER

B.  Inland waters with very little to no soluble salts

C.  Flowing:  Springs, Brooks, Streams, and Rivers

     1.  Rivers are among the greatest erosional forces

     2.  Carry & Redistribute vast amounts of sediments

D.  Standing:  Salt content can vary greatly

      1.  All are temporary; someday they will fill in with sediments

      2.  They include:  puddles, ponds, lakes and swamp bogs

           a.  Swamp bogs:  wetlands with trees and/or shrubs standing in shallow water

E.  MARINE WATERS

F.  Stabilizing effect on Earth's climate

      1.  Absorb high amounts of solar energy in warm seasons

      2.  Slowly release energy during cold seasons

G.  Dissolved salts & minerals increase with:

      1.  Depth:  caused by increased pressure

      2.  Nearness to equator

H. Salinity is less near shorelines

I.  Near shore, tides & waves circulate nutrients

      1.  Organisms are concentrated closer to shore

J.  Open oceans have little life except small phytoplankton and diatoms

      1.  These produce most the photosynthesis which removes CO2 from and adds O2 to the atmosphere

K.  ESTUARIES:  a transitional zone between fresh water and the ocean

      1.  Occur in sheltered areas (Bays, Coves)

      2.  Seawater diluted by freshwater inflow, mixed, by tides

      3.  Highly productive regions

      4.  Very Fertile

L.  WATER RECYCLING IN NATURE

M.  Earth's "plumbing" system

N.  Heat exchange system powered by the sun

O.  Precipitation:  rain or snow (for phases in between)

      1.  Begins as atmosphere water vapor

      2.  As they cool, they condense or freeze

           a.  Must have a particle to form around

      3. when large enough to see, clouds form (when they reach certain weight they fall)

P.  Groundwater:  water underground  in cracks, rocks, and soils

      1.  Infiltration:  process by which water is absorbed by the soil

Q.  Runoff:  water that runs along the ground surface entering bodies of flowing or standing water

      1.  Eventually all will reach the oceans--"The Ultimate Sink"

R.  Evaporation:  the changing of water from liquid form to gaseous form

      1.  Leaves behind impurities (ALL water vapor is pure water)

S.  Transpiration:  water evaporating from the leaves of plants, moves from the plant into their through stomata

T.  Renewal Time:  length of time required for polluted (contaminated) water to purify itself

      1.  Surface water has a relatively rapid turnover

      2.  Groundwater has a VERY slow renewal rate

           a.  More easily polluted

           b.  More difficult to mitigate

