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More Biogeochemical Cycles

The Sulfur Cycle

The Sulfur Cycle

Amino Acids

Methionine

A Two Story High Cake Of Pure Sulfur!

Some Naturally Occurring Forms of Sulfur

‘Compound  |Chemical Form |Valence
Sulfide H,S -2
[Sulfur S 0 1
Hyposulfite |S704 -2 |
Sulfite 505 2
Thiosulfite  |S,03 2 |
Dithionate  |5,0g 2
Trithionate |S30g 2
Tetrathionate |S40g 2 |
Petathionate 550 2
Sulfate 50, 2




The Sulfur Cycle

Mt. St Helens is about to
Blow its top again!

Ca*™ + 50,% > CaS0,
Mg** + Basalt + H,0 --> MgiOH)Si0, + H*

Lo
Black Smoker

Sulfur Biogases

Hydrogen sulfide - H,S
Carbon disulfide - CS,
Carbonyl Sulfide - COS
Methyl mercaptan - CH;SH
Dimethyl Sulfide - CH;SCH;,
Dimethyl Disulfide - CH;SSCHyzs
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Sulfate in Rain: Sources

Sea-salt sulfate

Anthropogenic SO, - industrial and automobiles

Biogenic reduced S gases

Volcanic emissions

Forest Burning

Soil dust R
=
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oo

The Sulfur Cycle

hitpfhwsinclouds com!

The Sulfur Cycle

Coccolithic phytoplankton

Cloud Formation 'ia




e The Oceans

Basics

Unit 3
‘Gases from phytoplankton

It was oniginaily thought that the sceans

these tiny single celied nl.ms emin
s much sulphisr into the sir as

andl why this gas is produced and why it
5 50 Important £o our cimate. We also
ook at other chmatically important gases
which are formeed in seawater and how
these are invoived in global warming and
azore depletion in the stratosphere.

www.atmosphere.mpg.de/ enid/on.html

Sources of Oil Contamination of the Ocean History of Ocean Oil Spills
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What is wrong with this picture?

No clouds!

Courtesy NASA




The Sulfur Cycle

Courtesy: EPA

The Sulfur Cycle
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The Earth At Night

Most energy generating systems that utilize fossil
fuels put significant amounts of SO, into the atmosphere.

Acid Rain And Deposition

Deforestation-Reforestation

The George Washington National Forest, now a national treasure, was once'the
land nobody wanted". It was formed as a result of the Weeks Law of 1911, which
authorized the purchase or exchange of private lands, primarily in the east. Its
original intent was to protect water and water supplies that had been damaged by
abuse during the earlier settlement and industrial period.
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Forest Damage Due To Acid Rain
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Effects Of Acid Deposition On Trees

Emissions.
‘Acid Deposition
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From: G.T. Millr. Livng In The Environment. 2004

The Nitrogen Cycle
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The Nitrogen Cycle*
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Nitrogen Fixation by Symbiotic

*what is wrong with this picture?

Corn is not a legume
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Hydrological Cycle

Watar expesses ™
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e et 7 Ocean area
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Cortesy: UNESCO

Hydrological Cycle

TOTAL GLOBAL |Water) 2.5% OF TOTAL GLOBAL (Freshwater)

68.9% Glaclers & Permanent
Snow Cover

0.9% Other including
soil molsture, swamp
waler and permalrost

0.3% Frashwater Lakes and
River Slorage. Only this

Hydrological Cycle
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Physical Determinants Of Ecosystems

Diesert Grassland

Tropical forest

™ Deciduous forest

oniferous forest
301
Arctic and alpine tundra
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from Miller, Living In The Environment Thompson Pub.

Annual Precipitation




Annual Mean Precipitation Ecozones

Nature Is “Re-shufflingThe Deck”

As The Environment Changes
S

Courtesy NASA s ;




