MSL SSL (Sample Library)

Mineral identifications were made using a combination of reflected light microscopy and powder X-ray diffraction.  XRD patterns were obtained using a Bruker AXS, model D8 Discover equipped with a General Area Detector Diffraction System (GADDS).  Interplanar spacings (d-values) were calculated using the Cu k-alpha X-ray wavelength (lambda = 0.1542nm) and the Bragg formula.  Mineral identifications were made using standard powder diffraction files from the International Center for Diffraction Data (ICDD), 2000.

All minerals & rocks listed below have ID# N1SR2007025A, except Goethite (Minnesota) which has ID# N1SR08242007a, Andesite, Anorthosite, Dunite, Gabbro and Tuff, which have ID# N1SR20070325A, and Epsomite, Fibroferrite, Goethite (’08), Goethite 2, JPL-1, Quartz Arenite & Volcanic Breccia which have no ID number. 

Dominant minerals in each sample are marked with an (*), other significant phases with (+), and minor phases with (--).

Updated sample entires appear in red.

MINERALS

Actinolite

  * actinolite (Ca2(Mg,Fe)5Si8O22(OH)2)
Anhydrite

  * anhydrite (CaSO4)
  -- gypsum (&/or bassanite) – unlikely, but possibly the result of secondary hydration during sample prep

Barite

  * barite (BaSO4)

Epsomite

  * epsomite (MgSO4.7H2O)
  * hexahydrite (MgSO4.6H2O) – dehydration product of epsomite, possibly due to mechanical processing

Fibroferrite

  * butlerite (Fe(SO4)(OH).2H2O) – dehydration product of fibroferrite, possibly due to mechanical processing
Goethite

  * goethite (FeO.OH)

Goethite (’08)

  * dolomite (CaMg(CO3)2)
  * hematite (Fe2O3) – neither hematite nor dolomite are well crystallized

(essentially the same as Minnesota Goethite below)
Goethite 2

  * quartz 

  * hematite (Fe2O3) 
Goethite (Minnesota)

  * dolomite (CaMg(CO3)2)
  * hematite (Fe2O3) – neither hematite nor dolomite are well crystallized

Gypsum (rock)

  *dolomite (CaMg(CO3)2)
  + gypsum

  + quartz

Gypsum (satin spar)

   * gypsum (CaSO4.2H2O)
   + bassanite

Gypsum (selenite)

  * gypsum (CaSO4.2H2O)
Hematite (Alabama) 

  * hematite (Fe2O3)
  + quartz

Hematite (Michigan)

  * hematite (Fe2O3)
  + quartz

Hematite (red ochre)

  * hematite (Fe2O3)
  * goethite (FeO.OH) – neither hematite nor goethite are well crystallized

Ilmenite

  * ilmenite (FeTiO3)

JPL-1

  * plagioclase feldspar (~50% Ca)
Kaolinite (Georgia)

  * kaolinite
Magnesite

  * magnesite (MgCO3)
  + dolomite

  -- quartz

Magnetite

  * magnetite (Fe3O4)
  + hematite

Siderite

  * siderite (FeCO3) – well crystallized, but intermixed with lots of amorphous material

Talc

  * talc (Mg3Si4O10(OH)2) – is most likely, but XRD suggests possible lattice defects

ROCKS

Andesite (amyg.) 

  * analcime (Na(AlSi2O6).H2O)

  + clinopyroxene (diopside)

  + magnetite

  -- alkali feldspar (sanidine)

  -- plagioclase feldspar (?)

  -- calcite (?) – noted under reflected light microscope

(mineral assemblage suggests either “analcime-basalt” or “analcime-basanite”)

Anorthosite 

  * plagioclase feldspar (~50%Ca)

Arkose

  * quartz

  + alkali feldspar (orthoclase)

  + plagioclase feldspar (<25%Ca)

  -- biotite mica – noted under reflected light microscope 

 (mineral assemblage suggests granitoid source rock)

Banded Ironstone

  * quartz

  + hematite

  + magnetite

Basalt (Belleville)

  * plagioclase feldspar (>50%Ca)

  + clinopyroxene (calcic)

  + magnetite

  -- olivine (?)

Basalt (olivine)

  * plagioclase feldspar (>50%Ca)

  + clinopyroxene (calcic)

  + magnetite

  + olivine

Basalt (vesicular)

  * plagioclase feldspar (>50%Ca)

  + clinopyroxene (calcic)

  + magnetite

  + olivine

  -- goethite (?) – probable secondary alteration product

  -- calcite (?) – noted under reflected light microscope (vesicle fillings?)

Chert (plastic contam?)

  * quartz

  + calcite

Conglomerate (plastic contam?)

  * quartz 

  + calcite

Dunite 

  * olivine (Mg-rich)

  + orthopyroxene (Mg-rich)

Gabbro 

  * quartz

  + alkali feldspar (orthoclase)

  + plagioclase feldspar (~50%Ca)

  -- amphibole (?) – noted under reflected light microscope

(too much quartz to be a gabbro – possibly a “tonalite”)

Granite

  * quartz 

  + alkali feldspar (orthoclase)

  + plagioclase feldspar (low albite?)

  -- biotite mica – noted under reflected light microscope

  -- amphibole – noted under reflected light microscope

Granite Porphyry

  * quartz 

  + alkali feldspar (orthoclase)

  + plagioclase feldspar (<25% Ca) 

  -- biotite mica – noted under reflected light microscope

  -- amphibole (?) – noted under reflected light microscope

(abundance of quartz suggests “quartz-rich granite” porphyry)

Granodiorite

  * quartz

  + alkali feldspar (orthoclase)

  + plagioclase feldspar (<25% Ca)

  -- biotite mica – noted under reflected light microscope

Quartz Arenite

  * quartz

Quartz Monzonite

  * quartz

  + alkali feldspar (orthoclase)

  + plagioclase feldspar (<25% Ca)

  -- biotite mica – noted under reflected light microscope

  -- muscovite mica – noted under reflected light microscope

(too much quartz to be a monzonite – possibly a “granite” or “granodiorite”)

Rhyolite

  * quartz

  + alkali feldspar (sanidine)

  + plagioclase feldspar (<50% Ca)

(abundance of quartz suggests “quartz-rich rhyolite” composition)

Rhyolite Breccia

  * quartz

  + alkali feldspar (sanidine) 

  + plagioclase feldspar (<50% Ca)

  -- hematite (?)

(abundance of sanidine indicates “alkali feldspar rhyolite” composition)

Rhyolite Welded Tuff

  * quartz

  + alkali feldspar (sanidine)

  + plagioclase feldspar (<50% Ca)

  -- biotite mica – noted under reflected light microscope

  -- amphibole (?) – noted under reflected light microscope

Tuff

  * quartz

  + alkali feldspar (sanidine)

  + plagioclase (<50% Ca)

  -- amphibole (?) – noted under reflected light microscope

(abundance of plagioclase suggests “rhyo-dacite” composition)

Volcanic Breccia

  * quartz

  * plagioclase feldspar

  + hematite (Fe2O3)
