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RelatiOUS betwe�� · the IlOrffi '3,Ild'. its Variations:, cµi�· .·tpe: ffi�d� .:: I.· ; 
:

' 

c./s::.Hut'chison,;.Jabatan Geologi� Universiti Malaya, Kuala Lumpur 
,,l; •. _�;,;:�r.� ·.11 ·.\ .. ' 1  ·.;.,.·:)� • 

:: -.L . ... .. The' C.:I.P.W .• ·norm is an expression .. of the chernkal analy�is of 
.:·�· !',"a· rock : in terms of: the ·weigbt % of the noI'mati ve miperals. : It'_ is 

more commonly used by North American petrologi;:;ts. :,,.The Niggli°" cata-
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norm'is an:expression in terms of cation proportions of the same 
minerals. Both norms of the same rock will contain identical< minerals, 
but in varying amounts because of the differences in allocation·: ; 

proc�gure.s • ·· · · '·:·:·/.':j, I 

I ' 1 ' ' � • 

The oxide go._: �s co�1.ve.rted to a. moleGular proportion 'by di vi"ding 
by the oxide formula weight ( C. I. P. W.) or by the oxide equi vaieht · 

molecular weight (Catanorm). The divisors are identical for single 
cation oxides (eg Si02), but different for others (e.g. C.I.P.W. 
Fe2o3, K20 = Catanorm Feo11 , KOi). Allocations in C.I.P.W. are 

2 2 
oxi�e based, e

_
.g • .  l orthoc:13�e =either l(K2o), or

. 
l(A1

2o 3) ··or 
6(Si0-))!,;whereas �n t};}e catanorm: l orthoclase =either. 5�KO;i),. 
or 5(�1011) or 5/3 (Si02), because l orthoclase contains .s·c�ticjns. 
The C. I. P�W. norm procedure ends by multiplying each mineral amount 
by its oxide-based molecular . ·weight (e.g. quartz 60. 08, orthoclase 
556.64) • 

. �q��d ·pn these. procedural_ differences' a tabl� o.f factors have 
been) ,ca,1c\.l.l�ted for� conversion ·from C. I ,P. W • .  to Catan"orrn: '.CATAfio.RM 
amount : C:..i.P.W. amo�t divided. by c;:atanprm molecul'ar w�i'ght . · 

· .  ,,: : :. ·. . 

. 

' . 
,. . . . 

. number of cations '. . .. ' 

All conversion factors have be�n multiplied .·_by_· a ·_constant ( ='· 
5 . ) . . 218. 32 

because it has been found that or-thoclase calculated by either the 
C.I.P.w. or the catanorm are always closely sim:i.lar in amounts. This 
makes all conversion factors close to unity. An example of a 
conversion facto� for albite = Na0�.A+oi�·3Sio2 = 

30.99 t 50.98 + 3(60.08) x 5 
5 278,32 = •

942 

The Volume No�m ( = mode), 
Volume Norm, d5. vi de the C. I • P. W. 
the mineral specific gravity 

To convert from C.I.P.W. to 
mineral amount by 

the specific gravity of orthoclase ' After all convJ�sioris �·"t.he.. 
. ( . . 

norm has to be pro-rated to 100% 

The Mesonorm of Barth is like the Catanorm, but incorporates 
BIOTITE and HORNBLENDE. It is-more useful for acid to intermediate 
igneous rocks and for meta-igneous rq�ks where biotite and.hornblende 
are mor.e appropriate than hypersthene ·and c1i9pside. "· · 
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. :··!�·i·'.':·:�e)!�·t;P�W. 'atjd Catanorms are �ealiy only ideal for basic · 
igneous. rocks. . 

· .-..! ' , 
. ... . _· �:.:.:1 .. : 

. .  

FORTRAN IV computer prog:x:1ammes for C. I. P. W. , Catanorm 1 >and 
fl..esoi:crmca,J.culq.tions and complete lists of the conversion factors 

.. -.��fy,��ii;}=�� pi�ee norms are av�ilable from· the author • .  ··. '. ; 




