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Evidence for liquid water: sedimentary rocks >3.8 Ga
Nutman, A.P. et al., Geochim. Cosmochim. Acta (1997)

- Banded Iron Formation (BIF) indicates sedimentary rock
- U-Pb isotope ratio dating of zircon via SHRIMP

- metamorphic rocks

(aerial photo) 10 meters

Mojzsis, S.J, et al., (2000)



The Greenhouse effect basics
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Analysis of Proposed Solutions

Hypothesis Advantages Disadvantages Conclusion
Decrease Albedo Very Simple Not sufficient flux not

increase with a=0 sufficient
Alter Earth’s Well modeled, Can’t explain current more data
Inclination no climate change inclination necessary

Increase CO,

Increase CH,

Form Haze
Layer

Simple effect

Simple effect

Corresponds with
existing data

Contradicts geological
record

Large flux necessary
iIs unphysical

Difficult to quantify
net effect

contributing
effect

contributing
effect

lab data
required



Chemical mechanisms: C

Methane Branching Ratios
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A small problem with current quantitative models
k
X CnHm CES Rar ' Cn’Hm’ (solid) k :?

“the species C;H,, C,H, and HC;N were allowed

to go to soot at an arbitrary rate”
Zahnle, K., JGR, 91, 2819, (1986)

“at CH,/CO, ratios lower than this critical
value [unity], most of the CH, undergoes
oxidation, rather than polymerization, so

organic haze does not form.”
Pavlov et al., JGR, 105, 11981, (2000)



The Experiment




Experiment Schematic




Observed Scatter and F




Inside the




Output from Multi-Chanr
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Hydrocarbon Formation

70 torr




Time Series R6A-MS Data: [CH,] = 70 torr
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i eries R6A-MS Data: [CH,] = 70 torr
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Time Series R6A-MS Data: [CH,] = 70 torr

m/c=2

0.24
0.22

0.20
0.18
0.16

H,

O 71 °

10 20 30 40 50 60

m/c=29

0 10 20 30 40 50 60

1.30x1072
1.20
1.10

1.00

1.6x10
1.2
0.8

0.4

m/c=26

C,H

n

A [T [N TR I T .

0O 10 20 30 40 50 60

m/c=30

0O 10 20 30 40 50 60

Irradiation Time [hr]

1x1072
0.9
0.8
0.7
0.6
0.5

m/c=28

C,Hsg
C,H,

0

10 20 30 40 50 60
m/c=43

0.0

CHypp | 1

0 10 20 30 40 50 60



CH, Pressure Dependence
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- Order of magnitude larger signal at 700 torr
- Can be kinetic or microphyical effect
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Particulate formation wit
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Modelling the observed sig
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Summary
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