Lecture 1

I. Introduction – Underlying principles

a. Science proceeds by the test of hypotheses

b. A hypothesis is an act of the imagination

c. Science begins with imagining a testable answer to a question

d. Facts a basis of this process

II. Hypothesis of Modern Biology

a. Life is chemical

b. Mechanisms of living world found in chemicals that constrain it

c. Life is historical

d. Past life is ancestor to current life

e. The chemical continuity of life – life is the portrait of chemical changes throughout time

III. Comparisons ( evidence that life has a history

a. Universe ( 1010years

b. 1010 sec = 108 min

c. 108 min = 106 hours

d. 106 hours = 105 days

e. 105 days = 102 years

f. Life is about 5*109 years old ( it started very early, about 1/3 of the time the universe has existed

g. 4500 million years ago (MYA) ( rocks appeared

h. 3500 MYA ( bacterial cells appeared

i. Important to remember that LIFE never started again, nor has it ever died, but lives of individual organisms have started and ended a huge number of times

j. Individual life is mortal

IV. Life begins once

a. If individual lives are mortal, then something must survive and be passed on over time

b. DNA

i. Testable hypothesis I

1. DNA and chemicals of living things today should have evidence of common ancestry

2. More similar if common ancestry is more recent

ii. Testable hypothesis II

1. Life depends on continuous imperfection in DNA copying

2. Descendents are therefore different from ancestors and different from each other

c. Natural Selection ( is science an explanation of natural selection in ideas? Is it therefore imperfectable too?

V. What is the environment of life?

a. The biological environment is the part of Earth with life on it

b. How far down? ~ 5 miles/10km

c. How far up? ~ 5 miles/10km

d. Globe = 20 km

e. Earth’s radius ~ 20,000 km

f. The part of Earth with life on it is ~ 0.1% of radius

g. What is it about life on Earth that restricts it to this environment?

VI. Basic premises

a. Life began ~ 3.5 billion years ago and has never ended. All current lives are descendents of prior lives

b. The more ubiquitous an event in life, the older it is (since more today claim its ancestry)

c. What is needed for life?

i. Water (H2O)

ii. Energy ( light, the energy stored in chemical bonds)

iii. Elements ( C, H, N, O, S, P, and metals (these elements are responsible for forming the bonds from which we get chemical bond energy)

VII. Effects of life on environment

a. In the last 102 – 103 years, 1 species has changed the baseline environment ( humans

b. What do we conclude? The world is in our hands

c. One species dominates the earth’s ecosystems, water, atmosphere, crops, other species

d. http://www.sciencemag.org/cgi/content/full/277/5325/494 (Science article, need to download, Science, Vol 277, Issue 5325, 494-499 , 25 July 1997)

e. We are changing earth more rapidly than we are understanding it

f. Population growth certain to continue

g. What to do:

i. Work to reduce the rate at which we alter earth, so that our footprint is compatible for survival of other species

ii. Understand interactions of ecosystems

iii. Decide what “wild” means ( do we intervene to protect?

VIII. Outline of course (discussed in class)

