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1'; A mineral is: 
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Cleavage in 90 directions. Example: FELDSPAR 
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It  is controlled -. - by the internal 
order, or cr~istal e structure, of a 
mineral. 
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~ e i c t - i h i h  bv d the quality, the 
number ot'planes, and the 
a n 4 e  2 between planes. 
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directions. Exmple: CALCPTE 
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scale of hardness' ' - 

T i m  CWde (Tic) 
lilicon Carbide (Si), Siliin Niride (Si,N,) 

Sapphire(Al,O.J . 

7 Quartz (71 O[a], 790[b]) 

6 Orthoclase (560) 

= Apatite (360[al, WI) 

[a m parallel and b = perpendiilar lo 
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Plagioklase' feldspar 

The most abundant mineral Liquid 
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I Most highlands plagioclase 
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Plagioclase feldspar 

The most abundant mineral 
in the lunar highland- . + . - . 
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Anorthite 

I Most hi&lands plagioclase 

I Most siqulant plagioclase 

I Weight 96 An I 

1 atmosphere diagram, from Bowen (19 13) lip ,- 



Fo, Foso F%aQ 

Fayalite (F-0,) Farsterite (MgSiO,) 
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Minerals: Solid Solutions 
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GI-in"opyroxene series . . 
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lidus temperarures of 
endinember pyroxenes, from Huebner and 
Tumock (1980, figure 9) 
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Minerals: Qxide 
I I Spinel minerals 

'-I Chrolnite 

1 v Magnetite 

There is ali~iost always 
Fe3+ in terrestrial oxide 

domii~ant species. It  does 
not occur in lunar roclts. 



Minerals: Phos~hates 

Apatite 



: Minerals: Phosphates 

- 'Apatite 
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i!-; . Lunar minerals have S.G. fiom -2.7 (anbrthae p~ag~oclasefto 
-4.75 (troilite and ilmenite). Native iron _ _ _ _  (Feo)-has - an --- S.G. - - . of -- - 
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- solutions asqCa/Na or MdFe changes or as: Cr, Ti, Aketc. -. 











I v Glass does not have an ordered internal structure, and thus has n c g  1 
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' v A rock is a naturally occurri 
minerals, with or without gla 
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ULTMFIYC ROCKS 



chssification 

You may see this 
clas~ifieation from Staffler 



Useful for volcanic rocks 
that are glassy or too fine- 
grained for mineral 
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ULTRABASIC : BASIC I ZNTERMEDLATE~ ACIDIC 
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Total alkali-silic,a diagram 
'useful fur volcanic racks 
that are glassy or too fine- 
grained fur mineral 

Terrestrial "basalts" have a 
range of composition. 
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ULTRABASIC : BASIC I WTERMEDLATEI ACIDIC 
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Total alkali-silica diagram ([Na,O+K,Ol-Si0,) I 

Usel l  for volcanic rocks 

Terrestrial "basalts" have a 

Wt. % SiO, 

that are glassy or too fine- 
grained for mineral 
Identification- 
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I v Almost all rocks on the lunar surface have experienced shock 
1: :: and/or thermal effects fiom impaci. 



porous oarK matrix 
Suffice to say, there is a corn- - -- d 
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