Chapter 1: Understanding Earth: A Dynamic and Evolving Planet

INTRODUCTION

Earth is a complex, dynamic planet constantly changing

system - a combination of related parts that interact in an organized fashion - ex. car engine, human body

The principal subsystems of the Earth 

- atmosphere

- biosphere

- hydrosphere

- lithosphere

- mantle

- core

Humans have an impact on the Earth’s system; acid rain, greenhouse effect/global warming

WHAT IS GEOLOGY?

Geology = the study of Earth

physical geology - the study of Earth materials (rocks and minerals), earth processes in and on the planet

historical geology - the study of the origin and evolution of Earth, its continents, oceans, atmosphere and life

GEOLOGY AND THE FORMULATION OF THEORIES

theory - widespread belief that scientific ideas are a little more then wild guesses

scientific method - an orderly, logical approach that involves gathering and analyzing facts or data about the problem under consideration

hypothesis - a proposed/predicted idea for a given situation

HOW DOES GEOLOGY RELATE TO THE HUMAN EXPERIENCE?

Geology has played an important role in history - conflicts (wars) have been fought over such natural resources as oil, gas, gold, silver, diamonds, etc.

Natural barriers, mountain ranges and rivers have served as political boundaries.

HOW DOES GEOLOGY AFFECT OUR EVERYDAY LIVES?

Natural Events

volcanic eruptions, earthquakes, landslides, gigantic sea waves, floods and droughts

Theses events are important to geologists (scientists) and although they cannot be prevented the more that is known about them the more scientists can predict what causes them and possibly control the severity of their impact.

Economics and Politics

In 1990-91 the US was involved in the Gulf War largely because it needed to protect its oil interests in that area.

Our Role as Decision Makers

Government plays a greater role in environmental issues and regulations, members of Congress have increased the number of staff devoted to studying the environment and geology.

Consumers and Citizens

nonrenewable energy resources, waste disposal and pollution

electricity - burning of coal, oil or natural gas - geologists must locate the coal, petroleum 

The buildings we live and work in owe their existence to geologic resources - concrete, drywall, windows, metal or plastic plumbing fixtures.

Transportation - powered by some form of petroleum by-product.

Sustainable Development

sustainable development - satisfying basic human needs are considered along with safeguarding our environment - future generations have sufficient natural resources to maintain and improve their standard of living

GLOBAL GEOLOGIC AND ENVIRONMENTAL ISSUES FACING MANKIND

overpopulation - 2004 - 6.4 billion and growing

Overpopulation is a problem that varies from country to country - depends on the socioeconomic and industrialized development.

Global warming- caused by greenhouse effect - burning of fossil fuels (not all scientists agree with this theory) melting of icecaps and glaciers lead to a rise in sea level - increased flooding 

ORIGIN OF THE UNIVERSE AND SOLAR SYSTEM, AND EARTH’S PLACE IN THEM

Origin of the Universe - Did It Begin with a Big Bang?

Big Bang - 15 bya (billions of years ago) - model for the evolution of the universe - a dense, hot state was followed by expansion, cooling and a less dense state

Two explanations supporting the Big Bang Theory 


1. The universe is expanding

2. Everywhere in the universe the background radiation is the same 

The four basic forces

1. Gravity - attraction of one body toward another 

2. Electromagnetic force - combines electricity and magnetism into one force and binds atoms into molecules

3. Strong nuclear force - binds protons and neutrons together

4. Weak nuclear force - responsible for the breakdown of an atom’s nucleus - producing radioactive decay

Our Solar System - Its Origin and Evolution

Milky Way Galaxy - our solar system

solar nebular theory - evolution of the solar system from a rotating cloud of gas

terrestrial planets - small and composed of rock and metallic elements that condensed at the high temperatures of the inner nebula  - Mercury, Venus, Earth and Mars

Jovian planets - small central rocky cores and are composed mostly of hydrogen (H), helium (He), ammonia and methane, which condense at low temperatures

Earth - Its Place in Our Solar Sytem

Earth - 4.6 byo - composed of silicon, oxygen, iron and magnesium oxides

WHY EARTH IS A DYNAMIC AND EVOLVING PLANET?

Three layers

1. Core

2. Mantle

3. Crust

core - 16% of the Earth’s total volume, iron and small amount of nickel

inner - solid

outer - liquid

mantle - 83% of Earth’s volume, peridotite (dark, dense igneous rock) 

Three zones of the mantle - based on physical characteristics

1. Lower mantle - solid, forms most of the volume of Earth’s interior

A. Asthenosphere - surrounds the lower mantle, behaves plastically and flows slowly - magma

2. Upper mantle - solid

A. Lithosphere - broken into pieces called plates - convection cells

3. Crust - Earth’s outermost layer 

A. Continental crust - silicon and aluminum, 20-90 km thick

B. Oceanic crust - dark-colored igneous rock - basalt, 5-10 km thick

Plate Tectonic Theory

plate tectonic theory - the theory that states that large segments of Earth’s lithospheric plates move relative to one another - contributes to Darwin’s theory of evolution (biology).

THE ROCK CYCLE

rock - an aggregate of minerals

mineral - naturally occurring, inorganic, crystalline solid that have definite physical and chemical properties

Three major rock types - characterized by its formation

1. Igneous - intrusive or extrusive - formed by cooling and crystallization of magma or lava or the consolidation of pyroclastic materials

2. Sedimentary - form as a consolidation, precipitation, compaction - useful in interpreting Earth history

3. Metamorphic - alteration of other rocks beneath the surface, by heat, pressure and/or chemical activity - foliated or nonfoliated

Rock cycle - see figure 1.12 on page 20 - this will be on the test - study!

- a group of processes through which Earth materials may pass as they are transformed from one major rock type to another

How Are the Rock Cycle and Plate Tectonics Related?

Interactions between plates determine which of the three rock groups will form - plates converge, heat and pressure have the potential to change rocks.

ORGANIC EVOLUTION AND THE HISTORY OF LIFE

organic evolution - all living things are related and have descended with modification from organisms living in the past

- Darwin 1859 - On the Origin of Species by Means of Natural Selection

fossils - remains or traces of once-living organisms

GEOLOGIC TIME AND UNIFORMITARIANISM

geologic time scale - see figure 1.15 on page 22

- a chart arranged so that the designation for the earliest pat of geologic time appears at the bottom followed upward by progressively younger time designations

principle of uniformitarianism - theory based on the premise that present-day processes have operated throughout geologic time

HOW DOES THE STUDY OF GEOLOGY BENEFIT US?

We don’t just study geology we live it -  - our standard of living depends on our consumption of natural resources - most formed millions/billions of years ago.

