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j a r  oxidc analyscs offers a method of oomparistm of coarse or 
The determination of normative  mineral  compositions from ma- 

medrum-grained igneous rocks with fine-gr.+ined o r  altered equiv- 
alents. To this end. Barth i 1952.  pp. 76-82) ilcscrihcd the  nccessary 
simplified  calculations lidlowing thc 'Niggli procedurc.' whcrcby 
oxide wcights forcach rock arc transfonncrl toequivalent molecular 
units. The resulting  'molecular  norm' i s  considcrcd to hc simpler 
and ;I better approximation of modal  mincrelogy than  thc traditional 
ClPW 'wcight  norm'  (Wehlstrom. 1Y55, pp. X2~X5). 

In Table  18- I a compt ter program 10 assist in study of thc  igncous 
rocks of the Bob Creek  prospect (.sw accompanying report). and 
finc~graincd cffusivcs in gcncral. 'This pmgrm, is  specifically for 
the TI 99-41A  computer.  hawcvcr. with samc slight  modificatirms i t  
is  readily adaptable to  m y  microcomputcr with Basic  language 
facility. 

Weight per  cent for the nine most important  oxides in igneous 
rocks,  including TiO,. It.0, and Fe,O,. are input  into the program. 
Output is molecular percentage for as many as 14 of the  most 
common anhydrous ancl nowcarbonate end  member minerals. in- 
cludlng  olivine and nepheline  for  silica  deficient samples. 

positions (Table I X-2) and fkur analyscs f rom thc Bob Crcck area. 
The method i s  demonstrated using Chaye:;' (1975) average com- 

Neg;aive  normative quartz indicates undermturatiun in silica. This 
ncgative  value causes conversion of some or a11 of enstatite and 
ferrmilite to forsterite and fayelite.  Additional undersaturetion re- 
sults in conversion r f ah i te  to nepheline. ('Sllerc i s  nrr prowsion  for 
leucite in this program).  Small negative  values for  magnetite can 
urually be ignored as thi\ simply indicates  that  ferrous iron is lccs 
than titanium,  which is  sometimes the case In oxidized and  altered 
rocks. 
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AVERAGE  COMPOSXTIOYS OF COMMON 
TABL,E 18-2 

VOLCANIC  RUCKS 
(Chayes,  1975) 

1 2 3 4 5 l i  

SiO, 71.56 65.33 58 IO 58.28 56.70 45 :56 
TiOi 0.32 0.62 0 X:! 0.86 0.84 2 .i5 
AI,O, . .  13.58 15.58 I 7  2:! 18.28 19.06 14151 
Fc,O, . . .  1.58 2.37 3 01) 2.Y3 2.71 4 :27 

MnO 
MgO . . 0.47 1.62 3 22 1.20 1.04 8 ,45 

0.07  0.12 0,I: i  0.19  0.21 0 I 8  

Na,O 3.80  3.72 3 20 6.63 7.55 3 20 

- ~. 

FCO . . . I .  I O  2.33 4 n:i 2.00 I .70  7 B 

C d O  . . 1.41 4 . 3 1  6 , x 1  3.05 2.62 10 23 

K2b.. 4.19 2.27 1 68 
P,O, 0 . I 2  0.IX 0 2 3  

1.54 I 33 "'0 I .96 

Molecular Norms: 
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Key to Analyses: 
I ~ Rhyolite. 2 - Dacitc, 3 ~~ Andesite,  4 - Trachyte. 
5 - Phonolitc, 6 ~ Basalt 
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Figure 19- I ,  Reflectance  indicatrix  shapes  and  corresponding  reflectance  readings which may be obtained  from  a  block of coal  for  uniaxial  (a) 
and  biaxial (b) coals. 
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