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Types of distribution of the minerals of the 
Meldon Aplite, Devonshire 

M. N. CHAUDHRY AND A. MAHMOOD 

S Y N O P S I S  

A STATISTICAL study on the modal analysis data 
of eight minerals of the Meldon aplite is made with 
a view to determining their distribution patterns in 
the rock. Various parameters and statistics have 
been calculated and the results are tabulated. 

Topaz and elbaite are considered as censored 
samples; 'normalization' in the case of  these two 
minerals is obtained by double probit transforms. 
Findings of  the statistical study are correlated with 
the modes of formation of the minerals. 

TYPES OF DIETKIBt~IO~ OF T~ ~ E R A L S  OF 

THE MELDON APLITEt DEVONSHIRE~ ENGLAND 

M.N. Chaudhr~ and A. Mahm~d 

THE Meldon aplite is a sodium and liZhiu~rleh aplite dyke ab~t 20 to 
25 m thick add Thpee kibome%~es loD~ which ouTc~ps in Devonshire abou~ 
a kilo~%~ to the northwes~ of the DwTmoor granite. A s~y of the 
pet~lo~y of the dyke is given by Worth (iS20) and aspects of the ml,e~alos~ 
have been desemibed by Chaudhry and Howie (1970, 1973) and ChauANry (1971). 
The iDtmusion iS hete~geneous in eolour, graln-size and mlneralos~ and 
There ~ peE~,atitic pa~ches ~d veins, goweveP, the in~rusion is essentially 

aplite ~d The v~iability in its composition and E~aim-size is the 
~sult of secondary processes such as reerystallization, aut~etas~ti~ 
and ~reiseniza~ion which have played fhei~ poles to v~iou s deg ~ees - ~bouz 
92% of the infusion is aplite, 6% pe~matite, 1,5% Braised and about 0.5% 
xenolithie material, The aplites contain albite, qu~tz, ~thoel~e, and 
lepidolite as essential minerals, while elbaite, topaz, fluorite, apatlte, 
and peTalite ~e aoeessomies. The pe~atite veins ~ be% ~deen 2 and ? c m thic k. 
Theme ave Two kinds, one made of orthoclase, quartz, impldolite, albite, 
elbai~e, and the other of orthoclase, quartz, lepidoliTe, albite, topaz, 
~d petalite, 

The chilled ~rgi~l facies of the intrusion is flow text~d and 
blue in colour. I~ is porfhyri~ie with large ~ains of albite, orthoclase, 
and quartz. These blue ~eks grade into white and then brown aplltes by 
increase in grain-size and inc~ase in qu~tz, orthoclase, and lepidolite 
content, and decrease in the amount of albite, Further alteration ~sults 
in the fo~ation of aplites characTerised by abundant topaz, elbaite, or 
petalite, or combinations of these minerals, at the e~pense of albi%e, 
lepidolite ~d quartz. Elbaite, topaz, pe~alite, apatite, lepidolite, ~e 
~g~ded as of metastatic origin. Their occurren~ is ext~ely ir~n/l~ 
though they tend to be ~st ab~dant in the peEmatite-rich a~s. Both 
the ~tasomatism and the fo~ation of the pegmatites are attributed to The 
influence of the volatile-rich ~sid~ of the cmystallizing apllte. 

Statistical distributions of the ~inerals. The statistie~l distributions 
of all the m'inerals mentioned above with ~be exception of apatite"nave b~n 
determined for 86 specimens. The modes were made by point co~Ting and 
f~om W 500 to 6 ~ points were counted fo~ each specimen over a typical 
a~ea of W by 2 centimetres (Table 1). The sill was sampled randomly as far 
as was possible given limited e~posure and difficulty in obtaining s~ples. 
Also, as far as we ~ aw~e the numbers of s~ples obtai,ed cor~sponds 
with the abundances of the v~ious rock types we have been able to ~eo~nise. 
The same sampling proeed~es and criteria were employed for collecting all 
the 86 specimens and similar measures were taken in makin~ sections in order 
to avoid s~pling and experimental bias in the data. 

gistogr~s of the distributions we given in FiEu~ i and various 
statistics a~ given in Tables II and III, Blbaite, topaz, fluorite and 
petalite show extreme positive ske~ess and positive kurtosis. O~thoclase 
also shows ~t~me positive ske~ess and albite is less positively skewed. 
Lepidolite and quartz ~e nodal, (Fig. 2) but qu~tz shows slight negative 
ske~ess. 
Albite appe~s to be mainly of magnetic origin, for it displaces the flow 
~ i o n  of the chilled ~ck, It is most ~bundant in the blue and white 
aplites, These Two Types of aplite were first to form and their predominant 
mineral is albite. In late= aplites albite crystallized less abundantly 
and its prater place was taken by quartz and orthoel~e. The amount of 
a/bite was also ~duced by its metastatic replac~ent with other phases, 
The hypothesis that the albite is of mainly ma~matie origin may be tested 
against the statistical distribution. Significantly st~ng ske~ess of 
the distribution ~rve of albite appears to have b~n generated by its 
abundance in the early blue and white aplites which cover only a small ~ea 
of the infusion and for that ~tter represent only a small portion of the 
s%atistical s~ple, A ~la~ively l~ coefficient of variation of albite 
is a g~d indication that the mineral was derived from a melt, which was 
~re m~ Less unifo?~ in c~p~i%ion. 

OrthoclaSe oec~s in all ~cks bu~ is most abundant in mica-p~r white 
~nd poz~hyritic bro~ aplites, Its primary mas~natie generation 

has been suc~eded by a partial replae~ent bY lepidolite, elbaite, topaz, 
petalite, quartz ~d othem phases and by the superimposition of a much 
less general metasomatic growth which is quantitatively ~re important 
than the ma~atic generation. This metas~ie orThoelaSe has also been 
altered with the fo~tion of lepidolite, quiz, elBaite and topaz. 

quar t z  ~ d  l e p i d o l i t e  ~ e ~  i n  e l l  ~ c k s  and both i n c r e a s e  r a p i d l y  f r ~  the  
b lue  to  The whi te  mp l i t e s  end ~ even more abundant i n  t he  b~wa  rocks .  

mimera s as As f o r  o r t h o c l a s e ,  ~ e ~ l y  maEmatic g e n e r a t i o n  o f  t h e s e  %~o c u r ~ e s l f o  h r 
been added t o  by a ~ r ~ z i c  g e n e r a t i o n .  The d i s t r i b u t i o n  
qu~tz ~d lepidolite me however nodal while that for orthoclase is 
siKnific~tly skewed. This is because or~hoelase is p~sent as post- 
solidification segregations whe~as the other two minemals ace unifo~ly 
8p~ad throughout the infusion, Or~hoclase is especially abundant in 
the mica-poor varietie s of white aplite and this occur~nce largely accounts 
fop the ske~ess of its distribution. 

The distribution eu~es of a~Ssite and orthocl~e a~ b~ught to a 
no~al for by iog~ithmie transfo~ation of the vwiate. This logno~ality 
of the dist~ibutlons was checked by such statistics as ske~ess and 
kurtosis as well as the use of p~bability graphs (Fig. 3). To obtain the 
~st efficient, unbiased estimates of the population par~ete~ fx~m which 
these logno~ally distributed samples were dra~, we have followed the 
method p~posed by Koch and Link (1970) ~d Koch (1971), The results of 
these cal~lations we as follows: alblte, m = W3.81, v 2 = 72.99~ 
oz~th~clase, m = 4.25, V 2 = 18,25, where m and V 2 we respectively 
the unbiased, efficient estimates of the population ,can and populatlon 
v~iance, Koch (1971). 

Elbaite, topaz~ fluorite ~d ~etalite. These four minerals all occur 
as ~plae~ent phases but thelr statistical distributions show that the 
effects of the processes involved in their fo~ation were not alike. 
E~aite is low in the blue and white aplites but increases slightly in 
the b ~  and m~kedly in the much altered ~cks, Topaz is absent from 
the blue aplite but othe~ise b~adly confo~s with the occu~nce of 
elbaite, though it does not always ~ach high concentration in the s~e 
s~ples as elbaite. All four minerals show extremely st~ng positive 
kurt~is ~d strong positive ske~ess, Their distributions reflect the 
fact that ~st values for these minerals ~e 0,00% or nearly so, i.e. They 
may be present but in such small ~nts that they ~e not detected in 
the ~untinE r<~ine. Elbalte and topaz ~e therefore treated as censo~d 
samples ~d the point of censoring Yo is put equal to the upper class 
limit of the first ~ouping interval. When the individuals at one end 
of a s~ple are u~e~ured but assumed to be larger or smaller than 
those which are measured the sample is said to be censo~d and according 
to Bliss (1967) Two tYPes of censoring may occur, In type i the point 
of censoring Yo is fixed by The experimenter while s~pllng. In a 
g~ouped s~ple Yo is the outer class limit of the last measu~d intemval, 
whether it is the lower or upper limit, In type 2 the number of censored 
obse~atio~ fo is fixed experimentally or by the nat~al p~cess 
iDvolved, ~ fOP ex~ple when s~e samples fall above or below the range 
of the meas~ing insT~ent, or when s~e samples have failed to ~spond 
to the natural phen~ena. If the point of censoring Yo is put equal to 
the smallest oD largest completely measured variate Y, estimates for a 
type 2 ee~o~d s~ple ~e identical with type 1. $evepal methods are 
available for calculating mean and standard deviation f~m censored 
d~stributions (e,g. Bliss 1967 and Miesch 1957), 

Befo~ calculating mean and standard deviation for the two censored 
distributions, their no~alisation w~ achieved by a double probit 
transfo~. The equation describing the curve of the normal distribution 

Z = (1/~/2~) e-}((y-")/a)2 may be reduced to a standard measume by putting 

u = 1 so that Z = (1//2~) e-X2/2 wher e X = (y-,)/o, When y = ~, X is 
ze~ and the density Z is a maximum, g is called ~he standardised no~al 
deviate and Mr is the probit. When these standardised nodal deviates 
or problts ~e plotted against cummulative parentage ~eas under a 
perfect bell-shaped eu~e of no~mal distribution the result is a 
symmetrical sigmoidal eu~e. Tables ~ available (Bliss, 1967) f~ 
which the p~bit or X values for c~ulative percentage frequencies 
can be read directly. In This way the cummulative percentage frequ encies 
may be eon~erted to a scale equivalent to that of the vwiate. In the 
cgse of a grouped s~ple, when the uppem class limits of the observed 
v~riates ~e plotted against the p~bits a straight line ~es~l~s, p~ided 
that the underlying distribution is no~al, 

In the case of the double p~ohit transfo~ we convert into probits 
b~Zh the cumulative parentage frequencies ~ well as the upper class 
limit of each percentage trouping interval, If the distribution is 
nodal, the plots of one se$ of p~bit v~lues against the other should 
fall on a straight line, Bliss (1967) s~ates that "When the varia~e in 
a f~queney distribution is a graded response measured in percentage, 
the f~quency histo~s may assume a wide variety of shapes with no 
appa~nt c~n el~ent. The fact that The variates ~e percentages 
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Table 1 

MODAL COMPOSITION OF BLUE APLITE 

Specimen Albite OrtboclaSe Qu~%z Lepldollte Topaz Elhaite Fluorite Apatite Petalite 
NO. 

B/M15 85.25 I.~O iI.~O Oo15 0.00 0.20 O.lO 1.50 0~ 
B/MN75N 81.03 2.55 12.31 2.03 0.00 O.O~ 0.15 1.87 0.00 
B/MN92A 79.27 1.30 13.77 2.25 O.00 2.80 0.00 0.60 0.00 
B/M158 77.31 i.iO 16.28 1.50 0.00 1.81 0.00 0.00 0.00 
B/M15C 76.15 I.~ 18.91 i.~3 0.00 2.O1 0.00 0.00 0.00 
B/MZSD 72.60 2.15 18.92 i.i0 0.00 4.11 0.00 0.00 0.00 
W/MNIIN 66.40 0.50 15.OO 10.0~ 4.00 2.00 0.00 1.50 0.50 
W/MN41B 80.81 0.58 24.78 10.25 0.69 2.54 0.00 0.00 0.35 
W/M~IO 5%.~0 ~.~O l~.lO II.90 2.00 ~.OO 1.~O 0.00 0.00 
W/RA4A 54.20 5.79 25.05 12.53 2.00 O.00 0.73 O.O0 O.OO 
W/M00 54 ,02  2 ,13  27 .28  11 ,~1  3 .3~ ~ .82  0 . 0 0  0~00 0 , 0 0  
W/M79 53.14 2.08 27.66 i0.51 3.72 2.O6 0.4~ 0.41 0.00 
W/H21 53.06 3.71 25.75 13.82 0.65 1.18 0.00 0.32 1.Sl 
W/MN71 51.7~ 2.78 31."0 ii.85 O.O0 1.51 0.O0 0.72 O.00 
W/MN307 50.49 0.33 34.17 9.80 4.96 0.19 0.00 0.00 0.06 
W/MNI ~8.91 1.79 33.31 9.61 1.66 ~78 O.O0 0.00 0.00 
W/H218 ~8.17 %.08 32.81 ii.95 2.17 0.62 0.00 0.00 0.00 
W/MNI16A 84.50 3.50 15.50 18.50 5.60 2.~0 0.O0 0.00 0.00 
W/MNIIN 80.50 1.58 21.93 17.62 5.42 0.86 1.72 0.00 O.00 
B#/H2 47.21 7.O6 33.90 ll.ll 0.OO 0.79 O.00 O.OO 0.00 
Br/MN79 ~9.79 1.57 29.80 16.98 1.57 0.00 0.00 0.00 0.29 
Br/MN35 79.30 2.20 23.00 23.00 2.O0 0.00 0.50 0.00 0.00 
B~/MN575 ~8.87 0.35 25.65 21.64 2.79 0.70 0.00 O.OO 0.00 
Br /H2A 48 .84  3 . 0 0  24 .69  14 .~9  0 . 3 6  2 .33  0 . 0 0  O .00  6 . 2 6  
B~/MN325 ~7.11 i.ii 27.63 20.09 2.37 0.00 0.50 0.00 1.19 
B~/MN636 46.81 0.60 24.90 26.89 0.OO 0.80 0.OO 0.00 0.00 
Br/MN63 ~6.80 O.81 31.O6 18.49 2.84 0.00 O.O0 0o00 0.00 
B~/MN718 ~6.00 5.00 27.50 17.00 i.~0 1.60 0.20 1.30 0.00 
B~/M38NA ~5.75 3.39 25.05 22.60 2.07 1.13 O.OO O.00 O.00 
B~/M1 85.14 1.12 34.12 17.~8 0.78 0.75 0.61 0.00 0.00 

Specimen NO. Albite 0~thoclase Quartz Lepidolite Topaz Elbaite Pluo~ite Apatite Petallte 

Br/MN75 40.88 1.93 34.08 15.09 5.66 1.80 0.00 0.00 O.56 
Br/MN206 40.78 1.86 35.52 17.32 2.42 1.40 0.00 0.00 0.00 
B~/M126 38.71 4.22 37.66 14.33 5.08 0.00 0.OO 0.00 O.00 
Hr/MN4(5) 37.85 1.18 35.35 22.86 0.00 0.26 0.00 0.00 2.50 
8r/MN327 37.80 4.67 36.55 19.92 2.45 0.00 0.00 O.O0 0.61 
Bz/M.O.2 37.60 8.30 33.00 13.10 7.00 1.00 0.OO O.00 O.OO 
B=/MN5(A) 36.80 7.80 28.10 22.80 3.00 O.00 1.50 0.00 0.00 
9#/M75 36.53 3.06 34.00 17.18 5.47 3.75 O.00 0.00 0.O0 
Bm/MN2861 36.36 8.91 32.91 18.55 2.91 0.35 0.OO 0.00 0.00 
B?/M57A 35.65 9.74 35.48 17.68 0.14 0.88 0.00 0.00 O.43 
Br/MN85 35.40 6.0O 28.OO 21.00 1.21 2.80 4.19 1.40 O.OO 
B#/MN635A 34.93 4.57 29.11 25.16 2.49 3.74 O.OO 0.O0 0.O0 
B~/MNA'N 33 .16  0 . 2 6  30 .77  30 .27  2 .30  O.80 2 .39  0 . 0 0  0 , 0 0  
Br/MllllG 32.86 0.90 32.1~ 33.73 O.00 0.00 1.O7 O.00 0.00 
Br/MN22 32.qO 4.10 27.50 32."O 0.00 O.00 3.50 0.O0 O.00 
B~/MN3 31.40 1.50 ~I.O1 2q.35 0.00 0.12 0.O0 0.60 0.00 
B~/MN~ 31.36 4.47 37.80 21.43 2.92 0.92 0.97 0.83 0.00 
Br/MN83 30 .82  7 .85  32 .55  22 .70  0 . 0 0  5 .36  0 . 0 0  0 .72  0.OO 
Br/MN83A 31.28 9.00 25.28 19.97 3.87 O.OO 0.80 0.O0 O.O0 
Br /MNO(5)A 29.93 3 . 9 0  25 .38  34 .48  8 .69  1 .08  0 . 0 0  0 . 0 0  1 .52  
Br /M22 23 .25  2 .87  30 .69  37 .90  0 . 0 0  O,OO 3 . 1 8  1 . 9 1  O.OO 
Br /MK 22 .89  9 ,52  24 ,89  34 ,55  0 . 6 4  5 .15  Q.00 0 . 0 0  2 ,36  
M.F.W.A/MN70 67.23 4.08 22.68 3.22 I.O7 1.72 0.O0 O.O0 0.00 
M.P.W.A/MN371 62.95 1.30 25.13 3.63 ~.40 2.59 0.00 0.00 0.00 
M.P.W.A/MM77A 61.83 2.~5 27.10 6.15 0.~1 2.O5 0.O0 O.O0 O.O0 
M.P.W,A/MN309 59 .91  0 . 3 0  30 .07  3 . 8 6  2 . 0 3  1 , 8 3  0 . 0 0  0 ,00  0 . 0 0  
Po~.M.P./MN308 56.95 27.46 13.5~ i.ii 0.00 O.91 0.00 0.O0 0.00 
For.M.P./MN48 ~ ? . 0 0  19 ,78  ll.~D 0 , 2 0  0.00 1.42 0 , 0 0  O.~O 0.00 
FOr.M.P./MN310 45.79 23.23 24.75 O.3~ 2.70 3.19 0.00 0.00 0.OO 
Por.M.P./MN318A 49.20 21.70 18.78 1.00 8.50 l.ll 0.00 0.00 0.00 
Topazifled Aplite/M.O.3 36.00 13.30 24.20 16.60 iO.00 0.00 0.00. O.OO 0.00 
Petaiitized ApliSe/MNS04 47.67 1.06 26.27 12.29 0~00 0.21 0.00 0.00 12.50 

. . . .  /MN301 31.93 11.60 31.17 9.79 3.46 1.81 0.00 0.00 10.2W 
/MN300 26.24 7.10 37.62 9.89 I.i5 2.51 O.00 0.00 lO.19 

Po~.B~.A/MK27 36.99 18.37 21.9~ i~.80 1.78 6.12 O.OO 0.00 0.00 
Pop.B~.A/MN33A 3~.49 16.54 30.24 16.22 0.94 O.00 1.57 O.00 0.00 
Po#.BP.A/MN5 32.53 13.70 33.25 11.86 1.12 7.53 0.00 0.O0 O.OO 
Po~.Br.A/MH2S 30.43 13.03 3q.86 14.55 8.18 3.85 0.00 O.00 0.00 
Topazlfied ApliTe/MNI6 ~5.31 10.19 26.54 7.33 10.03 0.25 0.35 0.o0 Q.OO 
Topazified Aplite/MNl8 39.03 8.72 29.74 11.51 ii.(~3 0.00 0.00 0.00 O.00 
Topazified Aplite/MN206 37.88 7.13 28.92 15.89 9.98 0.00 0.OO 0.00 0.00 
R.Mixed/N.SIO(S) 34.53 1.47 35.07 18.74 8.63 0.30 1-~6 0.~ 0-00 
Topazified Aplite/MN206B 30.75 O.50 39.iO 12.33 16.32 i.O0 0.00 0.00 0.00 
Topazlfled Apllte/~.O.l 30.~O 11.50 35.00 I0.O0 13.10 0.00 0.O0 O.00 0.O0 
R.Mixed/MN71B 44.14 7.56 23.52 13.06 3.26 8.46 0.00 0.O0 0.00 
Tou~allnlsed ApliZe/M76 34.36 W.41 25.99 19.38 0.O0 12.78 0.00 0.00 3.08 
Tou~allnlsed Aplite/MOl 45.37 0.40 26.15 16.36 1.23 10.49 0.OO 0.OO O.00 
Tou~alinised Apllte/M91B 30.58 6.47 20.72 25.40 0.65 12.46 0.00 0.00 0.00 
Tou~allnised ApllZe/MK7 30.38 5.27 23.09 23.5% 2.82 14.79 0.00 0.00 3.72 
R.Mixed/MN72 32.38 8.90 30.08 8.90 11.35 2.20 0.00 O.O0 0.11 
K.MIMed/MN309 31.22 8.79 32.97 8.46 0.OO 6.57 0.00 0.00 6.19 
K.Mixed/M9 2s Ii.O0 33.56 15.22 4.~i 6.25 0.00 0.66 11.33 
R.Mixe~/MK552 27.61 5.59 32.82 16.55 5.52 ~i O.QQ O.~O O.O~ 
XA~ixed/MN3Ol 23.50 8 , 1 4  39.39 IO-68 5 .21 2.67 0"00 O'O0 7"06 
R.Mi~ed/M68 23.21 7.38 26.58 25.11 5.79 7.59 0.00 0.O0 IO.WI 
R.Mixed/MK9 22.75 9.72 35.93 20.75 0.00 8.75 0'00 0"00 ~'73 

B : Blue aplite. W : White apllte. Br : Bro~ aplite 

M.P.W.A. ; Mica-poor ,hlte aplite ) 

P%r.M.P. : pc. hypiric mica-poor I st~ngly metas~azised apliZes 
R.Mixed ReconstiTuted mixed 
por.Br.A ; Po~phymitie brown aplite ) 
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~ s t r i c t s  t h e m  t o  t h e  r a n g e  0 t o  1 0 0 ,  a l t h o u g h  t h e  c o n d i t i o n  
~derlying a given response may represent a graded array of internal 
states". Wmight (in Bllss, o~. cir.) has proposed that these internal 
states ~e themselves distribute~no~ally on a scale in which ~he s~e 
elementar~ facto= has a ~ifo~ effect. Acco~diDg to him, by ~ransforming 
the percentage vapiate to the deviates of a normal curve or p~bit the 
distribution should assume a no~al fo~. This method of doubl, probit 
transform for the no~alisation of distributions should prove useful 
fop geochemical or point counter data which ~e always expressed in 
percentages. 

The point of censoplng Yo in the case of e/~alte is 2.20 (vol~e 
percentage in probit) and in the case of topaz is 2.~9 {vol~e percentage 
in probit). These te~ini a~ the upper class limits of the first 
intervals with y = a at i00%. A~eement with the hypothesis of censored 
normal s~ples by double p~bit transfo~ is tested numer~eally by 
Comparing the expected an d observed frequencies and by X test (Table II[). 
1~ne graphic pr~f is given in Fig. 4, 

Both el~aite and topaz ate metastatic in the rocks described here. 
I t  is possible that the censored portions in the case of these %~o ~inePals 
co~espond to the s of latent metasomatism (as ~g~ds the 
intensity of metas~atism) below such a degree as was critical for the 
formation of the minerals in,cunts hi~hep than O.00 or velu~close to 
0.00. 

Fluorite and petalite are highly inconsistent in thei~ occurrence. 
Theim distribution c~es could not be transformed re the normal forby 
the various methods tried. Iz appea~ that in terms of these ~wo v~iates 
the 8S individuals do not rep~eserrt a homogeneous population, ~s m&y also 
be tested by their plots on probability graphs. The Petrologic al 
implications of the statistical distributions of these two minerals may 
be that the metasomatic p~cesses ~sponsible for thei~ fo~tion wePe 
operative only a~ cePtaln points in the intrusion, sausing strong local 
hete~geneities in ~he ~ocks. On the othe~ hand, the metasomatie p~eesses 
which gave rise to eibalte and topaz ~e Thought t~ be of general 
o~currenee, affecting the whole rock body. 

Conclusions. The study of ~he frequency distributions for the minerals 
of the Malden aplite has provided a means gem testing the various models 
which have been p~oposed aiPeady for thei~ fo~aTion. It has also b~ugh~ 
out some aspects of the fo~a~ion of the minerals that were no~ appmeciated 
befope. A significantly skewed distribution curve and a relatively low 
coefficient of v~iation for aibite confo~ with the predominantly ma~matic 
origin postulated for tha~ mineral. For or~hoclase, quartz, and lepidoliTe* 
it has been sho~ that the distribution patterns fop The minerals, which 
owe their fo~ation to the supepimposition of p~cesses, may be considePa~ly 
va~ioble. Fom th, metasomaxic minerals of the apliTe this study has 
~vealed that the effects of the metastatic p~cesses involved in the 
fo~azion of el~aite and topaz on the one hand and petalite and fluorite 
on the othe~ were not essenzzally similar. The metasomatlsing agents 
appe~ to have patented the intrusion as a whole in the ~se of elbaite 
and topaz~ whereas in the case of petalite and fluorite they seem to 
have been operative only at restricted localities in the intrusion. 
FurtheP studies may p~vide geological evidence for the conclusions 
dra~f~m statistical considePatlons. The study has stressed the need 
that, in order to obtain the most efficient and unbiased estimates of the 
par~metere of a pa~ent population f~m which the s~ples fop statistical 
study are ~a~, ~he distribution c~ves must be brought to the no~al 
fo~. Since the point counte~ and geochemical data ~e expressed in 
pepcentages, a probit or sta~daPdised normal deviate transfo~ of the 
yardage expressed in percentage and of the c~ulaZive percentages may 
prove a convenient method of achievlng the desired no~alisation. 
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~ neral Censored Distributions 

probits, p e r c e n t  

a i t e  6~ 2.20 2.66 i.OO 

) az  62 2 ,~2  2 , 8 2  1 . 3  

L ~  

x2 
.... ~08 

0 . 6 2  ! 6.1~O 

i n=5 

Table 2 

Mineral No~al D i s t r i b u t i o n s  

N = 8~ ~ s v% Sg 
LepidoliTe 15.0g 8.25 5~.87 0.28 
Quartz 28.15 6.79 2q.13 -0.55 

K 
-0.22 
-0.24 

Logno~al D i s % p l b u t l o n s  

: as x slgX v% SK X 
Albite ~l.6S 0.i~ 8.W7 0.29 -O.6g 
Orthoclase 3,23 0.50 98.18 -0.51 -0.52 

5% level 0.55 0.75 
1% level 0.65 1.06 

Distribution is considered normal if SK ~ SK5% and K ! K5% 

and not no~al if SK i SKl% and K ! Kl%' 

- ~ithmatie mean of mineral content (in volume percent) 
S - stand~d deviation 
~lgX - s~anda~ deviation of logarithms o5 mlne~al cont ent 
X - ge~etric mean of mineral content 
V - coefficient of v~iation 
SK - ske~ess of the distribution curve 
K - kuPxosis of the distribution curve 

^ 
E s t i m a t e s  o f  the p o p u l a t i o n  p a r a m e t e r s ,  mean  ~ a n d  v a r i a n c e  

~2 of the censored samples (elbai~e and topaz) ~ e  calculated frs~ 

the followi~ formula (see also Bliss, 1967): 

~2 + ~e(~ _ y ) 
= m 2 o 

0~ is a factor which depends upon H' and Pc 

fo 
PC = T 

fo is the number of "unmeasured s~ples" ~ those falling in the 

censored por[ion~ and N is the to~al number of s~ples; 

H I = m2 

{7 - yo) 2 

m 2 is the second moment and is calculated f~m the ferule; 

m 2 : [y2]/N' where [y2] : Z(gy 2) - Z2(f~)N 

and N' : N - go' f being the frequency and Y the mld'P oint o[ the 

grouping inte~al on the scale on which the v~?iate is no~mally distributed. 

which is employed along with factor ~ in the calculation of 

population parameters is computed from the following ferule: 

N . . . .  r . . . .  planatio~ of symbol . . . . .  h . . . . . .  ~ )  Copyright the Mineralogical Society 


