feldspars

olivine
pyroxene

http://www.blinn.edu/STEM/Geology/faculty/
Minerals_Web_Page/index.htm



sulfur

hematite

T
* ?

-

http://apod.nasa.gov/apod/ap040405.html

iron-nickel meteorite

http://meteorites.wustl.edu/id/campo_slice_rlk_1284Ljpg



basalt

AR T granite

.

http://mars.nasa.gov/mer/classroom/schoolhouse/
rocklibrary/index2.html




columnar basalt near LLake Roosevelt

granodiorite Half Dome

http:/ /www.nps.gov/laro/learn/nature/

geology.htm

http:/ /www.nps.gov/goga/learn/education/

granite-and-granodiorite-faq.htm




http://mars.nasa.gov/msl/multimedia/images/?ImagelD=6871
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most viscous
high silica, Na, Al, K
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http://volcanoes.usgs.gov/images/pglossary/



sl http:/ /www.wired.com/2010/04/eyjafjallajokull-
eruption-update-for-4172010/
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http:/ /volcano.oregonstate.edu/volcanic-lightning



BBC1 lava lake

Explo SIVE lanet o

ice age floods

searching for liquid water
tectonic faults on Enceladus
Titan cryovolcano



https://www.youtube.com/watch?v=egEGaBXG3Kg
http://explosive%20planet%20io%20brian%20cox
https://www.youtube.com/watch?v=r_u-4pT8TuY
https://www.youtube.com/watch?v=VHWsJgarMtA
https://www.youtube.com/watch?v=-CM0CGEOJDM
https://www.youtube.com/watch?v=Ioiy43pxyH0

http://volcanoes.usgs.gov/observatories/cvo/cvo_columbia_tiver_basalt.html
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http://volcanoes.usgs.gov/observatories/cvo/
cvo_columbia_ river basalt.html
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Ejecta Volume

‘in cubic miles) Yellowstone National Park
Ist caldera ...... 600
2nd caldera ....... 67
3rd caldera ...... 240

.M,f. Washiburn

Sour Creek

Gibbon Falls
resurgent dome

3rd caldera
640,000 years old

| Lake Buite
Mallard Lake '\
2nd caldera resurgent dome :
1.3 million West Thumb Caldera erupted
years old 1st caldera 174,000 years ago

2.1 million years old Lewis Falls
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https://en.wikipedia.org/wiki/Volcanology
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IR To

http://photojournal.jpl.nasa.gov/catalog/PIA02558
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Recent Sulfur Volcanism on lo?

I32TERMINO1 + C21COLORO1 e
New shield volcano with bright flow field NIMS Hotspot
Orbit 127 (Feb 2000)

http://photojournal.jpl.nasa.gov/catalog/PIA03887



lo — Tvashtar Catena

125 (26 Nov 1999) 127 (22 Feb 2000)
+ C21 low-resolution color visible wavelength data
+ fire fountain sketch + IR data of active lava flow

50 km



http://photojournal.jpl.nasa.gov/catalog/PIA02584

Amirani flow

http://photojournal.jpl.nasa.gov/catalog/PIA03533



Enceladus

GAaszzinl imane brignmass enhanced) Simulatian of curtain eruprion averiald on GCassini image

http://photojournal.jpl.nasa.gov/catalog/PIA19061
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http://photojournal.jpl.nasa.gov/ catalog/PIA19059

Trapping of Methane in Enceladus’ Ocean

Waler N, B
molecule ’I ’ \ \
’ . ‘
" s N
3 g W N
Methane : \\{ ey
molecule L rof
: R
o‘{ ¢ ;

Methane molecule

trapped in clathrata o

QOlvine Waler

t
=3

‘

Geochemics! enchons

Trapped
melhane
(CH,) is
surrounded
by water
(H.0)

Abiolic sources of methane

Water vapor plume

Icy crust

Minimum depth of
clathrate stability

.~ Liguidiocean




circumpolar reference
mountains altitude

-

brittle ice

r\convection d

water-filled ____
cracks

http://photojournal.jpl.nasa.gov/catalog/PIA17190



Triton

http://photojournal.jpl.nasa.gov/catalog/PIA01536
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Types of faults

" strike-Slip Fault
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Europa

http://photojournal.jpl.nasa.gov/catalog/PIA00518



Mars » Global Dust Storm

June 26, 2001 September 4, 2001
Hubble Space Telescope ® WFPC2

NASA, J. Eell (Cornell), M. Wolff [SSII, and the Hubble Heritage Team (STScl/AURA) » STScl-PRC(1-31
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http://photojournal.jpl.nasa.gov/catalog/
PIA15225
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http://mars.jpl.nasa.gov/odyssey/gallery/martianterrain/aresoutflow.html
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