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Objective: To evaluate the geologic settings,

volcanic features, processes and possible
compositional types associated with small

plains-style shield volcanoes, and discover

why they are different from other types of
volcanoes on Earth and Mars.

Introduction:

Small mafic shield

volcanoes,

abundant on the terrestrial planets, are the dominant
landform in provinces characterized by plains-style
volcanism [1]. Exemplified on Earth within both
oceanic and continental settings (e.g., Hawaii, Snake
River Plain), they provide analogs for similar systems
on other planets, especially those of Tempe Terra,

Syria Planum and Tharsis (near
regions of Mars.

Pavonis Mons)
Topographic analysis [2, 3, 4] of

individual Quaternary mafic shields on the eastern
Snake River Plain (ESRP) of Idaho (the type area for
plains-style volcanism [1]) demonstrates similarity in
size, volume, and shape of these shields, as well as
the vent spacing in the volcanic fields on both

planets.

Geochemical and physical volcanology studies of the
ESRP [5, 6, 7] show an emerging model of volcanic

evolution that implies multiple small

magma derived from upper mantle sources.
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Map of Tharsis Region showing
several small plains volcanoes.
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Lab and Field Exercise

Part | — The Basics of Volcanology and Eruption Styles

« Introduce volcanology and how it merges with other topics in
geoscience — tectonics, geochemistry, geophysics, GIS and
GPS, remote sensing.

Part Il - Plains Volcanism

« Provide example images of plains-style volcanoes on all

Mars and the eastern Snake River Plain (ESRP).
Part lll - Small Shields on Mars and Earth: Lab Analysis

« Students will select four volcanoes on Mars and four on the
ESRP to explore and analyze using MOC and THEMIS
images, MOLA data, USGS topo maps, DEMs, and photos.

Low-viscosity magma = low-profile shields
(ESRP main series)

Volcanic Profiles
Related to.
Geochemistry

> COM and other evalved lavas (64)
oda

terrestrial planets and the Moon, then focus on examples from

NOTE: Students first take a Knowledge Survey quiz
(see handout).

Mars profiles using Gridview
and MOLA data.
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Earth — ESRP shield profiles using
GPS and DEM data.
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Study in
the lab and
in the field.

A field trip
can be
planned
for a day, a
week, or
longer....

Kings Bowl!
Lava Field (~2 km F.O.V.)

FIELD WORK

DEM map and characteristics of
ESRP small shield volcanoes.

“Low-to intermediate viscesity
: magmas-= polygenetic_
‘ eruptive fields (C.O.M:)

Variably high viscosity
magmas = composite
volcanic centers

High viscosity magma = rhyolite domes

Part IV - Field Trip to the Eastern Snake River
Plain, Idaho: Field Analysis
+ Using available maps and previous information, students

will plan a field excursion to visit two of their selected
volcanoes on the ESRP.

Study Three stages of eruption:

Fissure venting — gas-rich magma, elongate fissures,
sheet flows begin to follow existing topography.

Shield building phase — slightly higher slopes relative to
topography.

Final eruptive phase — degassed magma, summit region
may have spatter ramparts with steep slopes,
diminished rate of extrusion.

Part V - Final Report

Each student will write up a summary of interpretations,
which will include comments on regional geologic setting,
eruptive history, eruptive styles, variations in topography,
and volume estimates if possible.

The space below was intentionally left blank, lonely and probably forgotten:

References: [1] Greeley R. (1982) JGR 87, 2705-2712. [2] Sakimoto,
S.E.H. etal. (2003) 6 Int. Mars Conf., #3197. [3] Sakimoto, S.E.H. et al.
(2003) LPSC XXXIV, #1740. [4] Hughes, S.S. et al. (2004) LPSC XXXV,

#2123. [5] Kuntz, M.A., et al. (1992) GSA Memoir 179, 227-267. [6]

Hughes, S.S. et al. (2002) /daho Geol. Surv. Bull. 30, 363-385. [7] Hughes

S.S. et al. (2002) GSA Sp. Pap. 353, 151-173.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


