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Variability of garnet in granites. 
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[Read January  26, 1933.] 

I N e x t e n d i n g  ea r l i e r  w o r k  on  t h e  d i s t r i b u t i o n  a n d  s ign i f icance  of 

m a n g a n i f e r o u s  g a r n e t  in t h e  D a r t m o o r  g ran i t e s ,  1 t h e  sen io r  a u t h o r  

f o u n d  i t  n e c e s s a r y  to  d e t e r m i n e  w h e t h e r  t he  a v e r a g e  c o m p o s i t i o n  of 

t h e  D a r t m o o r  species  was  f a i r l y  r e p r e s e n t e d  b y  t h e  s ingle  c o m p l e t e  

a n a l y s i s  ( I I ,  be low)  h i t h e r t o  a v a i l a b l e - - t h a t  of a n  a g g r e g a t e  of 

g a r n e t  f r a g m e n t s  s e p a r a t e d  f r o m  c r u s h e d  t o r - g r a n i t e .  

As  a p r e l i m i n a r y  s t ep  a s i m i l a r  a g g r e g a t e  f r o m  t h e  c o r d i e r i t e - r i c h  

g r a n i t e  exposed  in t he  S w e l t o r  q u a r r y  was a n a l y s e d  (I). C o m p a r i s o n  

of t he  two  a n a l y s e s  r evea l s  a n  i m p o r t a n t  v a r i a t i o n  in r e spec t  of M n 0  
c o n t e n t :  

I. II.  
SiOz . . . . . . . . .  36-45 % . . . . . .  37.23 % 
TiO2 . . . . . . . . .  0.69 . . . . . .  nil 
Al203 . . . . . . . . .  21.01 . . . . . .  20.66 
Fe~O 3 . . . . . . . . .  2.10 . . . . . .  1.33 
FeO . . . . . . . . .  32.89 . . . . . .  29.67 
MnO . . . . . . . . .  3-45 . . . . . .  7-30 
bigO . . . . . . . . .  0-95 . . . . . .  2.00 
CaO . . . . . .  ... 2-43 . . . . . .  1-31 
H20 above 110 ~ ... n.d . . . . . . .  0.57 
H20 below 110 ~ ... n.d . . . . . . .  0.13 

99.97 100.20 
Sp. gr . . . . . . . . . .  4-003 . . . . . .  4.000 

Atomic percentages : I. FeB0 Mns. 5 Mg 4 CaT. 5. II. FeTo Mnl~ Mg 9 Ca 4. 

I. Garnet from the cordierite.rich contaminated granite, Sweltor quarry, west 
Dartmoor. Loc. cir.. fig. 6, p. 187. Analyst, T. Marrack. 

II. Garnet from Chinkwell Tor, east Dartmoor. Loc. cit., anal. no. 68, and 
Pl. XIII ,  fig. 6. Analyst, Dr. H. F. Harwood. 

x A. Brammall and H. F. Harwood, The Dartmoor granites:  their genetic 
relationships. Quart. Journ. Geol. Soc. London, 1932, vol. 88, pp. 189-191. 
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T h e  p r o b a b i l i t y  t h a t  t h e s e  t w o  a n a l y s e s  d id  n o t  c o v e r  t h e  w h o l e  

r a n g e  of  t h e  M n O  v a r i a t i o n  m a d e  s u p p l e m e n t a r y  d e t e r m i n a t i o n s  

d e s i r a b l e .  T h e  fac t  of v a r i a t i o n  a m o n g  the  f r a g m e n t s  c o m p o s i n g  a n  

a g g r e g a t e  is r e a d i l y  d e t e r m i n a b l e  b y  e x p l o i t i n g  s m a l l  specif ic  g r a v i t y  

differences, using a diffusion column of Clcrici solution calibrated by 
means of index minerals of known specific gravity. Where any 
aggregate mentioned in the following list distributed itself over a 
significant density range, this range is indicated, together with 
corresponding MnO percentages determined by Dr. A. W. Groves : 

Supplementary data for garnet aggregates. 

From tor.granites and their detritus : Sp. gr. MnO %. 

Top Tor, east Dartmoor . . . . . . . . . . . .  4.2 ... 22.00 
Saddle Tor, east Dartmoor . . . . . . . . . . . .  4.1-4.2 ... 10.30 
Tor detri tus : R. Dart,  below Dartmeet  . . . . . .  3.7-4.2 ... 9.47 

. . . .  Dar tmcet  . . . . . . . . . . . .  4.1 ... 8-99 

. . . .  West Webburn s t ream . . . . . .  4.1-4.2 ... 8.15 

. . . .  East  Webburn stream . . . . . .  4.1-4.2 ... 8.08 

. . . .  Dartmeet  . . . . . . . . . . . .  4-1 ... 7.33 
Cf. Analysis I I  . . . . . . . . . . . . . . .  4.0 . . . .  7.30 

From granites below tor-horizons : 

Below Vixen Tor, west Dar tmoor  . . . . . . . . .  n.d . . . .  4.64 
,, Hamcl Down, east Dar tmoor  . . . . . .  3.7-4.2 ... 4.00 

�9 .. 3.80 North  Hessary Tor (Princetown quarry) ... 3-7-4.2 

From c�rdierite-rich granites : 

Wall-like mass, �88 south-west of Rippon Tor 3.7-4-2 ... 3-70 
Pitbill, near Ivybridge . . . . . . . . . . . .  3.7-4-1 ... 3.37 

Cf. Analysis I . . . . . . . . . . . . . . .  4.003 ... 3.45 

From a hornfelsed shale-xenollth : 

Cordierite-spinel-andalusite-hornfels . . . . . .  ca. 4.0 5.0 + 0.5 

These results, which show a wide variation range (MnO 3.37- 
22.0  %), e s t a b l i s h  t h e  f ac t  of  p r o n o u n c e d  v a r i a t i o n  in g a r n e t  f r o m  

one  a n d  t h e  s a m e  g r a n i t e - t y p e .  T h a t  s u c h  v a r i a t i o n  m a y  be  a p p r e -  

c i ab le  e v e n  in  g a r n e t  f r o m  one  a n d  t h e  s a m e  h a n d - s p e c i m e n  is s h o w n  

b y  t h e  f o l l o w i n g  d e t e r m i n a t i o n s :  
Sp. gr. MnO ~o. 

Burrator  quar ry :  single crystal, fragmented and 
freed from traces of chlorite, &c . . . . . . .  3.7--4.1 ... 4.95 

Burra tor  quar ry :  single crystal, as above ... 3.7-4.1 ... 3.56 

Variability in garnet occurring as an accessory mineral in granite 
is not restricted to the Dartmoor species. A further example is 
provided by garnet from the Eskdale granite in Cumberland. Garnet 
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aggregates separated from each of two granite facies, both v is ib ly  
garnetiferous and represented in a single block, gave the following 

results  : 

Eskdale 9ranite : garnet from Sp. gr. MnO % 
>4-15 7.os (a) a 2-inch vein of fine-grained aplogranite l "'" <4.15 ... 4.15 

(b) the normal biotite-g'ranite ... l >4-2 7-36 o o m 

. . . . . .  <4-2 ... 6.59 

In conclusion, i t  m a y  be s ta ted  tha t  both  the basic mica and the 
cordier i te  associated with the garnet  in the Dar tmoor  granites  are 
s imi la r ly  po lyvar ie ta l ,  even in the same hand-specimen of granite.  

The authors  acknowledge their  obl igat ion to Professor P. G. H. 
Boswell,  F.R.S. ,  for l abora to ry  facilit ies placed at  thei r  disposal.  


