
Advanced Igneous Petrology 

Undersaturated mafic magmas 

The purpose of this laboratory is to get you acquainted with the various types of silica-
undersaturated volcanic and intrusive rocks. 

Hand specimens 

A few hand specimens are included, but they are not very exciting – aphanitic to 
moderately porphyritic basaalts.  Take a look at the hand specimen for MEX – which is 
from the Mascota region of Mexico – subduction related.  Also, there is a hand sample of 
Kimberley kimberlite.  

Thin sections 

MEX 

This sample of vesicular basalt is highly nepheline normative.  Identify the phenocryst 
phases. What do they indicate about pre-eruptive volatile contents?  

00CA-WC-4 

Identify the phenocryst and groundmass minerals in this sample (Hint: there are at least 5 
different phases in the groundmass) This rock has been called an absarokite.  What are 
the distinctive characteristics of this rock type?  Do you think that this rock is 
representative of a liquid composition? Or does it contain accumulated phenocrysts? 
What tests could you apply to distinguish between these two ideas? 

IU 67 

Identify the phenocryst minerals in this sample.  What variety of silica undersaturated 
basalt is this? 

ML 1907 - Lava from Mauna Loa eruption of 1907 

You looked at this sample once before in the beginning of the lab.  Take another look at 
both of the thin sections and identify the minerals that are present as phenocrysts / 
xenocrysts. Which crystallized from the liquid, and which ones did not?  What is the 
most likely source of the xenocrysts?  Pay particular attention to the olivine crystals.  Is 
there more than one population of olivine in these samples?  Rocks similar to this one are 
part of the reason that it took so long for people to identify the parent magma of 
Hawaiian tholeiite shield building phase. 



I14-10 Identify the abundant mafic phase in this sample.  This is an intrusive dike rock, 
and the lab records identify this rock as a minette.  Is this the correct name for this rock?  
Why or why not?  What are the groundmass minerals? 

9-25-362.5 and L-30-183 

These are samples of kimberlite.  Identify the kimberlite as type 1 or type 2.  Not that 
these samples contain abundant xenocrystic minerals from the mantle.  There may even 
be a few rare xenocrysts picked up from the crust.  Determine the minerals in this rock 
that are primary igneous minerals.  Give their identity and state your reasons for calling 
them primary.  What are the dominant xenocrystic minerals?  Are there any alteration 
products?  What are they? 

Would you trust an analysis of this rock to be representative of a liquid composition? 
What might you do to get a better idea of the igneous rock composition? 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


