Chapter 2 The Nonhuman World: Understanding the Limits

Chapter Highlights

Describe the relationship between physical systems

Outline the creation of US and Canada landforms

Describe basic shaped physical features of the US and Canada

Discuss characteristics and interconnections between mountain types, water, climate, soil, ecology and natural hazard

Introduction

The healthier the world is, the healthier we are. We are connected with anything around us.

Many US and Canada residents no longer relate to or understand the nature they live in. 

Defining success by economics alone has resulted in a consumer-based lifestyle.

Understanding the physical environment and its connections with the living community is a first step toward living sustainably.

Understanding how unique physical regions and distinct landforms may be affected by human intervention requires a basic knowledge of the complex physical and ecological landscape and an appreciation of its natural beauty.

The study of our environment has evolved from studying fragments to the holistic systems approach, which studies the interaction of systems components and external factors over time scales that vary from seconds to millennia.

Physical Geography

The climate and landforms shaped the land, soil, vegetation and life.

Boreal forest occupies almost half of Canada, and another quarter is tundra.

1% of Canada is urban; 6% of US is urban

A Brief Geologic History of the US and Canada

Weathering and erosion on the Earth shaped the landforms.

Each continental mass has a shield, which is the oldest and most stable rock (地盾)

The core centered on Hudson Bay.

Craton (穩定地塊)

Coastal landforms: continental shelf extends many miles to the continental slope.

Passive boundary: the east coast shelf is up to 320 km.

Active boundary: Pacific margin; 30 km.

How the US and Canada Formed

4 billion years ago; Hudson Bay the shield formed when volcanic magma cooled. Canadian or Laurentian Shield.

Sedimentary deposits covered and extended the shield to form the platform.

Together the shield and platform form the tectonically stable craton.

1.5 billion years ago, the continental crust had grown to about 80% of its current size.

1.2 billion years ago, forming the roots of the Appalachian Mountains.

500 million years ago, new life forms established. 

250 to 65 million years ago, tropical plants died; coal.

200 million years ago, opening up the Atlantic Ocean.

100 million years ago, US was beginning to take a recognizable shape.

Landforms and Processes

Lowlands constitute about half the land area.

Mountains occupy about one-quarter of the land area

Appalachians formed almost 500 million years ago.

The Rocky Mountains and the Cascade-Sierra Nevada mountain systems formed about 65 million years ago.

Folded mountain: the most common; two plates collide

Fault-block mountains: Wyoming’s Tetons, California’s Sierra Nevada

Dome mountain: Black Hills of South Dakota

Volcanic mountain: Mount St. Helens; Hawaiian Island

Water-Hydrography

97% ocean; 2% glaciers; 1% surface or groundwater

Watershed: drainage basins

US and Canada contain about 25% of world’s freshwater

Watersheds and Rivers

Atlantic (Hudson River, Delaware River)

St. Lawrence/ Great Lakes

Pacific

Gulf of Mexico (Mississippi River)

Gulf of California (Colorado River)

Arctic (Mackenzie River)

Hudson Bay

Great Basin (interior drainage)

Lakes

Great Lakes

Great Basin: high-salt-content lakes

Structural lakes: volcanic eruption; fault valleys; sinkholes in karst areas

Artificial lakes and reservoirs: Lake Powell

Groundwater

50% in US and 25% in Canada rely on groundwater for drinking

65% groundwater is used for irrigated crop production

Major contaminant: gasoline, oil, road salts, chemical fertilizers, sewage

Aquifer: Ogallala

Wetland

Swamps, bogs, and marshes are ecotones

Drained for agricultural or residential use

Ecological benefits: flood buffers, erosion control, water filtration, recreation, and wildlife habitats

Most states have lost a majority of their wetlands

Glaciers

Alpine Glaciation: seasonal change; V- or U-shaped; BC and Alaska

Continental Glaciation: massive miles-deep ice sheets; most recent glaciations ended 12,000 years ago

Climate

Climate change: sea level rise, increased numbers of tornadoes, floods, rising wind velocities, and record heat and snows

Greenhouse gas (GHG): CO2; 280 ppm in 1850; 393.7 ppm in 2011

Climate region are not the same as ecoregions, but there are many relationships

Rain shadow: west coast; Pacific Northwest

Gulf of Mexico transports moisture

Orographic precipitation: mountains

Climate regions

The 100th meridian is a divide between wet and dry

The 38th parallel (from San Francisco to Washington, D.C.) separates the southern mild winters from northern “real” winters with snow

Southwest: dry, desert

Mediterranean Climate: southern Pacific coast; California

Northeast has four distinct seasons; continental climate

Southeast: humid, subtropical

Northwest: wet or dry depending on its location; coastal region is wet; interior prairie is dry

20-inch line of precipitation

Soils

A fertile, porous, and structurally sound soil includes stable minerals and organic compounds

100th meridian divides eastern and western soils and vegetation types

Eastern soil: Pedalfer (Creek ped (soil) + al (aluminum) + fer (ferrous oxide; iron))

Western soil: Pedocals (pedo (soil) + cal (calcium))

Pedalfer soils receive more precipitation and can be productive soils

Pedocal soils are quite fertile; soil nutrients are recycled due to lack of precitipation

Topsoil erosion: 1930s Dust Bowl

Ecological Communities

Eastern community

New England: deciduous hardwood forests

Midwest: agricultural settlement

Tidewater South: tree plantation

Western community

Intermontane: driest region; xerophytic plants (cactus); 

Great Plain: irrigation for agriculture

Boreal forest

Taiga: continent-wide boreal forest

Boreal forest is the world’s largest biome

Vegetation and climate change

Climate change has affected the forested vegetation

Vegetation shift

Natural Hazards

Earthquakes, hurricanes, tornadoes, volcanic eruptions

Human-made: desertification, erosion, deforestation, depletion of the fisheries, loss of biodiversity, excessive energy consumption, destruction of coastal environment

Drought; aerosols; fire; severe storms

Sustainability

Growing human population, industry, consumption

Preventing, mitigating, and adapting

Canada and US have taken different paths toward sustainability; Canada is better

The potential consequences of climate change
