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Geothermal Energy and Ore Deposits
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Tschicoma Fm.

La Grulla “Tschicoma"
Lobato Fm.

La Grulla “Lobato”
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Precaldera Volcanism
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Smith and Bailey’s caldera cycle
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PLATE ("Piston")
Single, large volume eruption
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A Faults form furthEr from caldera center

7L

Diameter of subsiding block unchanged
no incremental growth of the caldera
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Intracaldera Tuff vs. Outflow Tuff
1-5 km thick deposit

> 1 km of Intracaldera Tuff w/ no base exposed



Intracalqlera Tuff vs. Outflow Tuff
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Intracaldera Tuff vs. Outflow Tuff

L' N 1 P " " ’
,';.','.‘ ‘ ‘ 'w.’ A
Ry < e N 5

Proximal Outflow Deposit



Intracaldera Tuff vs. Outflow Tuff

lgnimbrite Sheet



Outflow Tuff vs. Ash-Fall deposits

tsunami

impact Toba Caldera

75 ka
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Valles — circular moat rhyolite pattern




Topographic Rim

Caldera Margin

Ring Fracture Domes

Resurgent Dome
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Caldera Lakes




Caldera Lakes
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COLLAPSE RESURGENCE

EARLY
STAGES

LATE
STAGES

NORMAL FAULTS (gravitational instability)




LATE
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NORMAL FAULTS (gravitational instability)




Smith and Bailey’s caldera cycle




Bouguer Gravity Anomaly

 The difference between the expected value of
gravity at a given location (taking into account
factors such as latitude, longitude, altitude,

and the rotation of the Earth) and its actual
value.
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Meteoric Water
Precipitation

Fumaroles;
Acid-Sulfate Hot Springs
Acid Alteration
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Heat and Mass (HCI, CO,, SO,, H,0,. .. .)
Transfer from Magma Systems

well Near Neutral pH
(zhloride Hot gprings
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Inward
tilted blocks

Decreasing amount of
| new fractures

Caldera wall

Terraces

Screes on the
caldera floor




Silicic Calderas
- 2-5 km collapse
- Volume =>100 km3

- Extensive pre and
postcaldera
eruptions

- X resurgence

- rapid release of
energy

Basaltic Calderas

- 100s of meters
collapse

- Volume =1-10 km3

- Limited pre and
postcaldera
volcanism

- No resurgence

- slow release of
energy



Normalized cumulative energy

Normalized cumulative energy

Katmai (64 hours)
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Normalized time from start of eruption

Pinatubo (8-9 hours)
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Fernandina 1968
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