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The variable composition of cordierite in the 
Dartmoor granites. 

By A. BRAMMALL, D.Sc., D.I.C., and B. RAMA RAO, M.A., D.I.C. 

Geological Depar tment ,  Imper ia l  College of Science and 
Technology, London. 

[Read January 25, 1934.] 

~ HE recognition of pronounced var ie ta l i sm in both the garnet  1 and 
the basic mica ~ of the Dar tmoor  granites p rompted  the authors  

to inquire whether the cordier i tc  associated with these species was 
s imi la r ly  var iable  in composit ion.  

The inquiry  was directed in the first instance to possible var ia t ion  
in the optic axia l  angle 2V, which is de te rminable  with accuracy on 
the unal tered par ts  of cordieri te  in th in  rock sections. Determinat ions  
made on the sector- twinned cordieri tes in the garnetiferous grani te  
of Sweltor  a gave the following pecul iar  results,  which Mr. R a m a  Rao 
verified repeatedly,  using a Fedorov  microscope in perfect ad jus tment .  

Values of 2V determined on 114 twin units  (sectors and lamellae)  
of cordieri te  in four teen  thin sections of the Sweltor  granite : 

(a) 2V = 56 ~  59 ~ in 14 cases. 
= 60 ~  69 ~ ,, 80 ,, 
= 70 ~  72 ~ ,, 20 ,, 

A value 62-5 ~ +__0.5 ~ previously  de termined by  Mr. W. Camp- 
bell  Smith,  falls in the middle  of this range, a 

(b) The range is sometimes spanned by  values de te rmined  on a 
single crystal .  

(c) Wi th  few exceptions,  op t ica l ly  continuous sector-pairs  give 
concordant  2V values which, however, differ from those for 
ad jacent  sectors by  amounts  up to 13 ~ - 14 ~ 

(d) All  the occurrences examined are opt ica l ly  negative.  

Typical  examples of the var ia t ion  scheme are shown in fig. 1, b-f. 

1 A. Brammall and S. Bracewell, Min. Mag., 1936, vol. 24 (preceding paper). 
A. Brammall and H. F. Harwood, Quart. Journ. Geol. Soc. London, 1932, 

vol. 88, pp. 184, 217, and fig. 19, p. 215. 
a Loc. cit., 1932, fig. 6, p. 187. 4 Loc. cit., 1932, p. 186. 
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When first observed, this variat ion was regarded with suspicion by  
both authors,  who, while c laiming tha t  the values de termined arc 
correct  within + 1  ~ hesi ta ted to accept  its impl icat ions  and re- 
examined the case on the assumption tha t  the pecul iar  scheme of 
var ia t ion  might  be due to zoning or overlap of twin-units .  Nei ther  
of these possibil i t ies could be seriously enter ta ined : zoning, though 
actual ,  is uncommon and, a t  best, f eeb le - -no  significant var ia t ion  in 
2V occurs within the l imits  of a single sector;  overlap zones are 
narrow and easily avoided,  and no abnormal  interference-figures 
were observed. Still ,  the foregoing da t a - - cons ide red  as evidence for 
contras ted  composit ion in a d j a c e n t s e c t o r s - - m a y  prove to be equi- 
vocal ; bu t  the  fact of var iable  composi t ion of f ragmental  cordier i te  
is placed beyond doubt  by  the following analy t ica l  da t a  : 

Atomic ratio, 
FeO %. MgO %. Fe : Mg. 

(a) Cordierite aggregate fraetionated (six 
frsctions) in the Clerici diffusion column:. 

1. Mainly micaceous . . . . . . . . .  6.20 9-3 0-37 
2. Mainly pinite . . . . . . . . . . . .  6.36 8.9 0.40 
3. Cloudy cordierite . . . . . . . . .  5.85 7-6 0-43 
4. Pale  lavender-grey cordierite ... 8.18 3.58 1-28 
5. Glass-clear lilac-blue cordierite ... 4.00 2.07 1-10 
6. Similar to no. 5 . . . . . . . . .  7-75 4.36 0-99 

(b) Cordierite aggregate previously analysed 1 9-10 3-31 1.51 

These results  es tabl ish the  fact of pronounced var ia t ion  in the 
Sweltor  cordier i te  ; they  also show tha t  the  composi t ion of cordier i te  
aggregate can va ry  from sample  to sample of the granite.  

Values for 2V de termined  on rel ict  cordier i te  in the quarry-grani tes  
of P i th i l l  ( Ivybr idge)  and Hay to r  span a s imilar  range. As this in- 
qui ry  forms pa r t  of an a t t emp t  to de te rmine  whether,  and b y  what  
cri ter ia ,  the  eordier i te  in these granites  can be genet ical ly  l inked with 
the  pe l i t ie  sediments  of the  region, 2V values  were de te rmined  on 
the smal l  untwinned cordieri tes  in several  sections of hornfelsed 
shale-xenoliths.  The results  for a typica l  section are p lo t t ed  in 
fig. I a ,  which shows the rock-slice in plan and also the  si tes of the  
cordieri tes  to  which the 2V values severa l ly  refer. The d is t r ibu t ion  
of these values  is c lear ly  re la ted to banding which, in turn ,  is doubt-  
less re la ted  to  the var iable  texture  and composit ion of layers  com- 
posing the original  sediment.  The var ia t ion  range of 2V in this  case 
is 56 ~ - 82 ~ 

1 Loc. cir., 1932. Analysis no. 69. 
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FIG. 1. (a) Plan of a thin slice of hornfelsed shale-xenolith from the tor- 
granite at Tunhill Rocks, east Dartmoor, showing (i) the sites of untwinned 
cordierite crystals, with the corresponding 2V values, and (ii) the variation of 
2V relative to banding in the original sediment. • 5. 

(b-f) Plans of representative cordierite sections in thin slices of the garneti- 
ferous granite of Sweltor, west Dartmoor, showing the variation of 2V relative 
to sector-twinning. • 8-18. [I.C.S. number of section in the Geological De- 
partment, Imperial College of Science.] 
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