Welcome to Ecology 101

Premise of course:

Ecosystems approach

a. Physical attributes

b. Energy flow
c. Productivity

Readings:
Required:

The Diversity of Life, Edward O. Wilson

Sand County Almanac, Aldo Leopold

Ecology: A Bridge Between Science and Society,
Eugene P. Odum

Recommended:
Science Times
Science

Nature

Grading

1. Midterm: 50%
2. Final: 50%

Examination format:

Multiple choice, true/false, short answer, essay

Schedule:
September
Introduction
Basic Principles | - Evolution of Ecosystems
Basic Principles Il — Species and the Niche Concept

Basic Principles Ill — Energy Flow and Trophic Levels *

Biogeochemical Cycles |
October

Biogeochemical Cycles Il

Rivers
MIDTERM EXAMINATION

Lakes

Estuaries and Wetlands
November

The Oceans

Coral Reefs

Rain forests
December

Hardwood and Boreal Forests
FINAL EXAMINATION

Websites:
Required:

www.http://ci.columbia.edu/ci/eseminars/1111s_detail.html

www.http://streamecology.org
www.http:/IES.org (Institute for Ecosystems Study)

Recommended:

www.medicalecology.org

www.http://NASA.gov
, then go to Earthwatch

www.http://NOAA.gov




Is That All There Is?

lies between 2 and 100 millon"

Life on Earth

Views Of Early Earth

The Diversity Of Life
3 :
“Drifting Apart”

225 MYA
fa)

Still Drifting After All These Years




Life Without The Sun’s Help

Extremophiles Rule!

GAIA Hypothesis
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SYMBIOTIC PL

{8 new iew

LYNN MARGULIS

Some General Ecological
Principles

Ecosystem Ecology




Describing Ecosystems

1. Identify a definable geographic region (e.g.
grassland prairie)

2. Identify all plants and animals within that region
(i.e., the biodiversity index)

3. Study how these disparate groups form
associations of food chains and food webs (i.e.
form ecosystems).

4. Study the flow of energy through these

Levels of Complexity

associations (i.e., measure productivity)
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Lymphocyte

Nuclear Envelope




We have come a long way in just 20 years
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What Is A Species?*

How Many Species of Dogs And Cats Are There?

One!

Two Species Or One?

Neandertal

Modern Human

Study: Human DNA Neanderthal-Free

By Jennifer Viegas, Discovery News

Cro-Magnon vs. Neanderthal
May 12, 2003 — Neanderthals did not contribute to the gene pool of modern humans, according to a recent study
hat compared the DNA of two ancient Cro-Magnons with that of four Neanderthals.

While Neanderthals and early humans coexisted in Europe for a few thousand years 40,000 years ago, the findings
suggest they did not interbreed, an action that would have made Neanderthals a direct ancestor of modern humans.

The study also supports the "Out of Africa” theory. According to this view, modern humans evolved in East Africa and
then spread into Europe and Asia through the Middle East.




Speciation Drives the System

hitp://www.sp2000.0rg/

The Concept Of Niche*

The Three Body Problem The N* Body Problem

WAL 3,
“No two species can occupy the same niche.” E

* as developed by G. Evelyn Hutchinson

SPATIAL CONCEPT OF
NICHE

mG.E. HUTCHINSON (1957), A YALE
SCHOL AR: “THE NICHE IS AN
ABSTRACTLY INHABITED
HYPERVOLUME”

mCONCEPT OF DIMENSIONALITY OF
CONTROL FACTORS

EFUNDAMENTAL VS, REALIZED NICHE

R.E. Baile

There Can Be No Ecosystems Without
Plant-Animal Interactions

It Takes Two To Tango

General Scheme For Most Life On Earth
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Community Respiration

Tolerance Limits

from Millr, Living In The Environment Thompson, Pub.

Trophic Levels And Energy Flow
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From Odum, Fundamentals of Ecology, Saunders Pubs. 1971

Trophic Relationships

Nature Abhors A Vacuum

FOOD CHAINS
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The Galapagos Islands

Hard Finches

Photo: NASA

Learn more: http:/fwww.talkorigins.org/fags/wells/finches hml

Genetic Relationships Among Darwin’s Finches
Beak Size and Shape
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Evolution of Darwin’s Finches
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An Early Food Web

Trophic Levels and Food Webs

from Millr, Living In The Environment Thompson, Pub.

Trophic Levels and Food Webs:
The Complexity of Interactions




Food Pyramid

from Miller, Living In The Environment, Thompson, Pub.

Food Pyramids
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= WebElements: the periodic table on the world-wide web
http:ifwww. webelements, com!
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Biogeochemical Cycles:

Oxygen
Carbon
Sulfur
Nitrogen
Phosphorous
Calcium

Oxygen Cycle

Brazil’s forests produce 40% of the carth’s atmospheric oxygen ﬂ

Oxygen Cycle
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Oxygen Cycle
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Oxygen Cycle

W nasa gov

Depletion of ozone leads to ecosystem health risks

Carbon Cycle

Temperate rainforests store vast amounts of carbon,
both above and below ground.

Carbon Cycle
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Brazil’s rainforests re-cycle
carbon faster than any other

ecosystem.

Carbon Cycle
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Carbon stink

Carbon sink

Today, the earth’s atmosphere is accumulating
CO, faster that it can be sequestered.

Carbon Cycle

Mauna Loa, Hawaii
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Carbon Sinks:

1. Marine viruses and phytoplankton
2. Forests
3. Coral reefs

Carbon Cycle
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Nature Is “Re-shuffling” The Deck

As The Environment Changes

Sulfur Cycle

Dimethyl sulfide

Sulfur Cycle

Sulfur Cycle




Sulfur Cycle Sulfur Cycle
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The Earth At Night “What the.... “

g DMSPF15

Most energy generating systems that utilize fossil
fuels put significant amounts of SO, into the atmosphere.

Phytoplankion bloom Su lf‘ur Cy Cle

Clouds: earth’s thermostat

Luke Howard

Coccolithic phytoplankton

Cloud Formation

wwew puffythecloud.org

hitp: /v inclouds.com




Nitrogen Cycle
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What is wrong with this picture?

No clouds

Courtesy NASA




Hydrological Cycle

A ol chesed cogiees
reset 34,000 k'

Courtesy: UNESCO

Hydrological Cycle

TOTAL GLOBAL [Water) 2.5% OF TOTAL GLOBAL (Freshwater)

68.9% Glaciers & Permanent
Snow Cover

20.9% Fresh
Ground water

0.9% Diher including
soll moisture, swamp
waler and permalrost

0.3% Freshwater Lakes and
River Storage. Daly this
portion is renewable

Hydrological Cycle
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Mean Daily Temperature

Physical Determinants Of Ecosystems
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Annual Precipitation

Annual Mean Precipitation




Ecozones

Courtesy NASA




