Geosci 615 Organic & Biogeochemistry
225 Morrill-1l; MWF 9:05-9:55

Instructor:  Steven Petsch: 265 Morrill-4S, phone 545-4413, spetsch@geo.umass.edu

In this course we will evaluate and discuss the composition, formation, destruction
and transformation of organic matter in natural environments.

Topics covered include:
e global carbon cycles, short-term and long-term
classification and chemical structure of biomarkers
analytical techniques in organic geochemistry
formation and biosynthesis of organic matter
preservation: diagenesis, sedimentary organic matter, hydrocarbon generation
biomarker relationships to phylogeny and physiology
paleoenvironmental reconstructions using biomarkers

Each section of the course comprises a suite of lectures and a set of assignhed readings
of the primary literature. Grades will be awarded based on two term papers (40%
each) and on contribution to discussion and critique of assigned readings (20%).
Midterm Term Paper - due 10/27/06, theme is:
Biosynthetic controls on isotopic and molecular biosignatures
Final Term Paper - due 12/15/06, theme is:
Reconstruction of biological communities, past and present

Recommended Text: Introduction to Organic Geochemistry, 2™ ed.(2005) Killops, S.,
and Killops, V., Blackwell Pub. 393 pp.

Section 1
The global carbon cycle - short term and long term; coupled global biogeochemical cycles

Section 2
Geologic record of OM; extraterrestrial and abiogenic OM

Section 3
Stable isotopes - fractionation of C, H, N, S, O during biosynthesis and diagenesis

Section 4

Chemical composition of organic matter

Biomarkers and biosynthesis - acetogenic lipids; isoprenoid lipids: acyclic, steroids, hopanoids,
carotenoids; pigments; cellulose; lignin; complex biopolymers

Section 5
Production, preservation and degradation of organic matter; kerogen and coal; hydrocarbon generation

Section 6
Sedimentary biomarkers and reconstruction of paleoenvironments; archaeological and forensic organic
geochemistry
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Organic and Biogeochemistry Reading List

You are not responsible for reading every one of the following papers. The list should
rather serve as a guide where to start probing the literature for detailed information
on particular topics, to supplement lectures and material covered in the text. Select
papers from this list will be assigned in class. It is highly recommended that you do
acquire the majority of these papers for future reference.
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