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Earth Systems and Dynamic
Equilibrium
« Concept is that all Earth Systems are in a
state of dynamic equilibrium

— Change to any one part of the system must
be compensated

» Compensation occurs by changes to one or more
of the other parts of the system

Irrigation Development Resulting in
Drying of Aral Sea

Erfassung der Bewasserungsstrukturen (Kanale / Kollektoren)

| Aral From Space

Events Leading to Aral Sea
Situation
Agricultural diversion over 40 years

¢ 1960 area of sea about 67,000 km2

¢ Two rivers diverted

Dropped elevation over 20 meters

Lost 28,000 km2




Tourist Vacation Spot to Dried Salt
Flats

¢ Altered Economic
Base

¢ Fishing Towns No
Longer On Coast’

« Regional Climate
Changes
— Colder Winters
— Warmer Summers
— More Dust Storms

When Do Natural Hazards Become
A Problem??

* When people are
involved!!!

Magnitude — Frequency
Relationship

* Impact is a function of magnitude and
frequency of events

— Magnitude = amount of energy released

— Frequency = recurrence interval

Crust

Inner core

Outer core

Crust

Lithosphere

« Tectonic Cycle
« Lithosphere
— Crust plus very
upper mantle
— Rocks deform
by brittle
fracture
(faulting)
« Asthenosphere
— Mantle below
lithospere
— Rocks deform
by ductile
(plastic) flow

Asthenosphere
Mantle - 2900 km thick
Liquid outer core - 2250 km thick

Solid inner core - radius 1220 km
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« Divergent

Boundaries
— Plates move apart
JEmst 214 — New oceanic crust
Rift created
< w—) — Examples: ocean
ridges and East
African Rift

—_ “—
Divergent Convergent Transform
Boundary Boundary Boundary
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Three Types of Convergent
Boundaries

Continental — Continental Collision
» Example Himalayan Mountains
Oceanic — Continental Collision

Example — Cascade Range Pacific
Northwest or Andes South America

Oceanic — Oceanic Collision
Example — Aleutian Island Arc




Aleutian Islands

Oceanic — Continental: Mt. St.
Helens — Cascade Range

* Rock
Cycle

Biogeochemical Cycles




Carbon Cycle

St. Francis Dam as an Example of
Dynamic Equilibrium and
Interrelationship of Earth Spheres

The Dam and Surrounding Geology

St. Francis Dam

« Completed in 1926

* Reservoir Filled by March
5, 1928

« Failed one week later

* No geologic investigation
prior to construction

— Fault separating schist and
sandstone was know
before construction

St. Francis Dam

* >500 dead

» Wall of water
185 feet high

e Submerged
construction
site.

Three Factors

« Slipping of metamorphic rocks (schist)
« Disintegration and sliding of sandstone

» Leakage along fault and dissolution of
gypsum (calcium sulfate) cementing
rubble in fault zone




