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" Mammuthus primigenius
Woolly mammoth
Indiana

(c) 1999, D Yalden and P Barrett

Mammuthus primigenius
Woolly mammoth
Southern England

(c) 1994, A Lister and P Bahn
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‘Ice age’ mammals

e L
(c) 2002, M Anton

(c) 2002, Wissenschaftli
Buchgesellschaft

Reindeer

(c) 2002, M Anton

Giant hyaena Irish elk

(c) 2002} Wissenschaftlich
Buchgesellschaft
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What was the ‘Ice Age’?

e Geological period known as the Pleistocene

e A period of climatic fluctuations: 15-20 cold glacial cycles with warm
interglacial periods between them (we now live in an interglacial called
the Holocene)

e Began 1.8 million years ago
e Ended 10,000 years ago

e Many of today’s animal and plant species originated during the
Pleistocene

e Many Pleistocene species became extinct at the end of the Pleistocene

Global temperature during the Pleistocene

warmer

colder

2.0 1.0 0
Millions of years before present
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How old Is 4.6
billion years?
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Where do the last
mammoths fit In?
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Mammuthus primigenius
1.0, 0.88
93, 82
Elephas maximus A
1.0, 1.0
1.0,1.0, 100, 100
100, 100 Elephas maximus B8

Loxodonta africana A

1.0, 1.0,
100, 160

Loxodonta africana B

Mammoth from cave painting at
Dugong dugon Sl Peche Merle, France

—_— Procavia Capensis ’

—_—
L]

Figure 4. Paenungulata Tree and Phylogenic Relationship of the Woolly
Mammaoth

The analysis of complete mtDNA sequences places M. primigenius with E.
maximus on the tree. The Sirenia (0. dugon) and Hyracoidea (P, capensig,
mast closely related species among extant taxa to Elephantinae, were
taken as outgroups. Bootstrap values and posterior probabilities were
calculated using a Bayesian approach [2931] assuming a gamma
distribution of the rates of evolution across sites with a General Time
Reversible model (normal font), HKY model (bold), with a pasimony
approach (italic), and by neighbor joining (italic and bold) [28]. The scale
is 0.1 substitutions per site. The mitochondrial genomes of M
primigenius, £ maximus A, E maximus B, L. africana A, L. africana 8 D
dugon, and P. capensis were used in the analysis,

DO4: 10137 Vjournal phio 004007 3.004

(Rogaev et al., 2006. Complete mitochondrial genome and Frozen mammoth in Siberia
phylogeny of Pleistocene mammoth Mammuthus
primigenius. PLOS Biology, 4: 403-410.)

Analysis of Mammoth DNA
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Historical Processes (5 weeks)

- Rocks, their origin, and their history

- Plate tectonics (movements of continents)

- Fossils and the rocks they come from

- Geochemical cycles and learning about the environmental conditions of the
past

- Midterm |

Biological Diversity, Evolution, and Geological Time (4 weeks)

- Geological time and determining the age of rocks

- Diversity of life

- Evolution, how it works, and what we know from fossils
- Reconstructing past life and environment

- Midterm Il

Earth History (6 weeks)

- Blow-by-blow account of the history of the earth including:
- Origin of the earth

. Oldest life

- Life in the age of dinosaurs
- Life in the age of mammals
- Human evolution

- Global climate change

- Indiana geology
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Textbook

Earth System History..... ...

Steven M. Stanley

Earth System History, 2"d Edition
Steven M. Stanley, 2005
W.H. Freeman and Company: New York

The course is not organized to fit the book and | will suggest
reading to go with each week’s lectures. There will be a lot of
material in lectures and labs that is not in the text.

Grades

lab work

a take-home report

two mid-term examinations
a final examination

(25%)
(30%)
(20%)
(25%)

() 2007 P. David Polly



