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Course Outline

+ The course will be divided into two parts
Part 1: o&d&Rappdsand$heropods
Part 2: o0 SdMarind/Reptied er s 0

+ Part 1 will be taught by Philip
1 Part 2 will be taught by Kit




For Today and Next Week:

1 Geology
Geologic Time, Formation of Earth (crust, oceans, atmosphere)

1 Blochemistry
Early carbon compounds, DNA formation

+ Evolution of Life

From bacteria through the Cambrian explosion to tetrapods
} Phylogeny

Cladistics, taxonomy, organization of life

} Morphology
Skeletons, anatomical terntaphonomy



Course Outline

y The c¢cl ass wil | have one qgu
There wil | be a qui z on the fI

Hal f way t hrough t he s e nsawidcleans
and a migsemester course evaluation available online

At t he end of t he semester t he

} Be sure to have Hhotbehard, addihavisgfundsithe mdsts
Important part of aDeCal

}  Today and next week we have to give you a lot of background. These will
probably be the most informatiedense lectures of thecourssd o n 6t b
intimidated!



Administrative

1 The otestso will be ul ti me
least one of these will have to be a short paper, and the
other one is a class choice between a paper, project, or
In-class exam.

A vote for part | will be during week 4.

+ If anyone has had difficulty in entering the class on
Telebearspleas.esee us after class



Geology

} Earth was formed about 4.57 billion years
ago as an accretion of dust and gas left o
from the formation of the sun

} The moon was formed when a Masszed
pl anetoid called o1
about 4.53 billion years ago (GYa)



http://upload.wikimedia.org/wikipedia/commons/e/e8/BigSplashEnglish.svg
http://upload.wikimedia.org/wikipedia/commons/d/d1/Big_Slash.gif

Geology

} Volcanoes and ougjassings produced a primordia!
(reducing) atmosphere rich in water vapor, which
was augmented by ice delivery from comets
ejected I nto the I nner
help

}  Condensation of water in the atmosphere and a
cooler sun helped cool the surface to create a
solid crust and eventually oceans

+ The Earth avoided a runaway cooling effect
because of the atmosphere filled with greenhoug
gasses, though there have been episodes of mags
cooling I n Earthodos hi s




Geology

}

For example, about 750 million years ago, the
supercontinent oRodiniacovered most of the southern
hemisphere, blocking the warm equatorial currents of the
world oceanMiroviafrom warming half the planet
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nis caused global cooling, amplified by an increase of
bedofrom ice formation, which covered the entire
anet in ice, nearly killing all life

nis CryogeniarPeriod was an important evolutionary

catalyst for the Cambrian explosion 550 million years agc



+ The geologic time scale
divides the history of Earth
Into four eons: the Hadean,
the Archean, the Proterozoic,
and the Phanerozoic

+ The first three, up to 540
million years ago, make up
the supereon of the
Precambrian




1 Eons are subdivided into
eras, which are then divided
Into periods, then epochs

+ We will only be concerned
with the eras and periods of
the Phanerozoic Eon, and the
epochs of the Cenozoic




Geology

1 Most of this class will focus on the
Mesozoic Era, divided into the Triassic,
Jurassic, and Cretaceous Periods
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Biochemistry

+ About 4 billion years ago, the first sedplicating molecules of
RNA (ribonucleic acid), as well as over half of the standard
amino acids found in living organisms, arose from the simpler
chemical environment of water, ammonia, methane, hydrogen
sulfide, phosphate, and carbon oxides
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Evolution of Life

+ After the formation of replicating molecules, natural
selection processes began to favor those that reproducec
most efficiently, setting up the basis for evolution: the

change in the genetic makeup of a population of
organisms over time

Mutation creates
variation

Unfavorable mutations
selected against

Reproduction and
mutation occur

Favorable mutations
maoare likely to survive

... and reproduce



Evolution of Life

} 3.9 billion years ago, the first cells (membrane P
bound single functional units of an organism) ~ «& e
resembling prokaryotes evolve T Em—

} These werechemoautotrophsthey oxidize | *Fl}’?
Inorganic material to extract energy, and use C( |
as a carbon source B xiian

} Later these organisms evolgiycolysido generate & j
the short term energy currency ATP B O %

Chromosome | T

Pilus (fimbria)

Ribosomes

Capsule or
slime layer

Plasmid Cytoplasm Cell wall

Cell membrane



Evolution of Life

}

}

In the earlyArcheanEon, the Bacteria split from the
Archaebacetria

The first photosynthesizingyanobacteriavolve and produce
oxygen as the waste product of using water as a reducing
agent

The rising oxygen levels are poisonous to many bacteria, and
1000 foot tides and hurricane winds provide an extreme
environment as an evolutionary catalyst



