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T OBERMORITE,  a hydra ted  silicate of calcium, was described by  
M. F. Heddle in 18801 from three Scottish localities: two near 

Tobermory in the island of Mull, and the third a quarry near the pier 
a t  Dunvegan in Skye. Fur ther  localities for the mineral are Sgfirr nam 
Boc, Loch Eynor t  in Skye,:  and Ardtornish Bay in Morven (Morvern), 
Argyllshire. 3 

Because of marked similari ty in chemical composition i t  has been 
suggested tha t  tobermorite might be identical with gyrolite. 4 In  view 
of this and of the current interest in hydra ted  calcium silicates in cement 
chemistry the species has been re-examined. Three specimens, all 
originally in the Heddle collection of the Royal  Scottish Museum, have 
been studied. They represent the two Mull localities (S.M. 435 A1 
and A2) and Loch Eynor t  in Skye (B.M. 1937,1490) and agree closely 
with the Heddle descriptions. In  two cases, north of Tobermory pier 
and Loch Eynort ,  the amygdale in which the mineral occurs is lined as 
noted by  Heddle with a colourless zeolite now found from X-ray  rotat ion 
photographs about  the needle axis in each case to be thomsonite. The 
mass of pinkish tobermorite in all cases consists of a very compact,  
fine-grained aggregate of minute birefringent units (average size of 

�9 crystals about  0"002 cm. d iamete r )  with a mean refractive index of 
1"558 • 0"003. 

X-ray  powder photographs from small fragments of each specimen 
gave a consistent pa t te rn  (table I) which could not  be matched with 
tha t  of any  available da ta  for natural  material. They differed in 
particular from gyrolite. A comparison with data for crestmoreite 
showed some resemblance. This led to comparison w i t h '  calcium silicate 

1 M. F. Heddle, Min. Mag., 1880, vol. 4~ p. 119. 
)/I. F. tteddle, Trans. Geol. Soc. Glasgow, 1893, vol. 9, p. 254. 

3 j .  Currie, Min. Mag., 1905, vol. 14, p. 93. 
4 E. S. Dana, System of mineralogy. 6th edit., 1892, p. 570 ; M. It. Hey, Chemical 

index of minerals, 1950, p. 91. 
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h y d r a t e  ( I ) ' . 1  T h e  l a t e s t  d a t a  f o r  t h e  l a t t e r ,  k i n d l y  s u p p l i e d  b y  D r .  

H .  F .  W .  T a y l o r ,  a r e  g i v e n  i n  t a b l e  I a n d  s h o w  a c l o s e  m a t c h .  

TABLE I .  X - r a y  p o w d e r  d a t a  f o r  t o b e r m o r i t e  i n / ~ .  

' C a l c i u m  s i l i c a t e  

�9 h y d r a t e  ( I ) ' .  

L o c h  E y n o r t ,  
S k y e .  

T o b e r l a o r i t e  

B l o o d y  B a y ,  
Mul l .  

I .  d.  I .  d.  I .  d. 
s 11.3 v v s  11 .2  s 11 
l a  5 . 4 4  m 5 .46  m s  5 . 6  

- -  - -  v v w  4 .23  - -  - -  
v v w  3-52 l a w  3 .54  v v w  3 .55  
w 3-37 v w  3.31 v v w  3-28 
m s  3-08 v s  3 .10  v v s  3 .07  
l a  2 .96  m s  2 .98  s 2 .97  

nab 2 .82  l a s  2.82 s 2 .80  
v v w  2.71 v v w  2 .72  - -  - -  
v v w  2 .50  w b  2-52 v w  2 .52  

v v w  2 .43  v w  2 .44  v w  2 .48  
w b  2 .29  m w b  2 .29  m s  2 .28  
v v w  2 .18  . . . .  

v w  2 .14  w 2 . 1 4  l a  2 .15  

w v  2 " 0 8  w 2"09 l a  2"07 
l a w  2 .00  l a w  2 .00  l a  2 -00  
v v w  1.95 - -  - -  v v w  1-93 
m b  1 .836 m s  1-844 v s  1 .83 

- -  - -  - -  " - -  v v w  1.81 
v v w  1.768 v v w  1 .76  

v v w  1.731 v v w b  1.731 v v w  1.71 

m w  1.667 l a w  1.670 s 1 .67 
- -  - -  w 1 .624  v w  1.61 

v w  1.565 - -  - -  v v w  1-59 

w 1 .540  w 1 .545  l a  1 .53 
- -  - -  v v w  1-508 - -  - -  
- -  - -  v w  1 .440  v w  1"43 

- -  - -  v w  1.401 t w 1 .405  
/ w  1 .395  

- -  - -  v w  1 .380  v v w  1 .370  

. . . .  v v w  1 . 2 6 0  
- -  - -  ~ - -  v w  1"225 

. . . .  v v w  1 .185  

7 -  - -  - -  - -  V v w  1-160 
. . . .  w 1 .110  
. . . .  v w  1 .075  

O r d e r  o f  d e c r e a s i n g  i n t e n s i t i e s  : v v s ,  v s ,  s,  m s ,  l a ,  laW, w ,  v w ,  v v w ,  b = b r o a d .  
A l l  p h o t o g r a p h s  w i t h  C u - K a  r a d i a t i o n .  

1 S y n t h e t i c  C a S i O 3 . a q . - C a 3 S i ~ O T . a  q.  I t .  F .  W .  T a y l o r ,  J o u r n .  C h e l a .  Soc .  

L o n d o n ,  1950,  p .  3 6 8 2 ;  L .  H e l l e r  a n d  I-I. F .  W .  T a y l o r ,  i b i d . ,  1951,  p .  2 3 9 7 ;  1952,  

p .  1018.  [ M . A .  1 1 - 3 1 4 ,  471 . ]  
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I t  was decided to  make  a new analysis  of the  mineral  and  the  Loch  

E y n o r t  spec imen was chosen. The resul t  is shown in tab le  I I  (column 3) 

compared  wi th  the  two  original analyses  of Heddle.  

TAnL~ II. Chemical analyses of tobermorite. 

1. 2. 3. Ia. 2a. 3a. 
SiO~ ... 46.508 46-62 46-17 Si ... 1 .011 1 . 0 0 4  1.001 
A1203 ... 2.402 3.895 4.26 A1 ... 0 .061  0.098 0-109 
Fe~O 3 ... 1.139 0.664 - -  Fe" ..~ 0.018 0.010 - -  
FeO ... 1-853 1.080 0.15 Fe ~ ... 0.034 0.019 0"003 
~[gO ... 0.474 - -  t r a c e  Mg ... 0-016 - -  - -  
CaO ... 33"404 33"978 35-15 Ca ... 0"779 0"784  0.817 
Na~O ... 0.356 0.891 0"56 Y~a ... 0.014 0.038 0.007 
K~O ... 1.445 0.572 0.25 K ... 0 .041  0.015 0-023 
H20 ... 12 .606  12"109 13.47 tf~0 ... 0.914 0.869 0.974 

Z'R ... 0.963 0.964 0.959 
100.187 9 9 . 8 1  100.01 

I. North of the pier, Tobermory, Isle of Mull. M. F. Heddle (1880). 
2. Bloody Bay, Tobermory, Isle of Mull. Sp. gr. 2-423. M. F. Heddle (1880). 
3. Loeh Eynort, Skye. Sp. gr. 2'458• Analyst, :D. I. BothwelI, on 1 gram 

of material. 
la, 2a, 3a. Analyses 1, 2, 3 recalculated to basis of 0 = 3. 

The mater ia l  used for th is  analysis  shows on microscopic examina t i on  

sl ight differences in appea rance  and  refract ive  index  which are re la ted  

to  small  var ia t ions  in macroscopic  opaci ty ,  bu t  otherwise shows no signs 

of  t he  presence  of  a second phase.  X - r a y  pho tog raphs  of  the  di f ferent  

pa r t s  are identical .  I t  appears  t hen  t h a t  t he  a lumina and  alkalis r epo r t ed  

in  all t h e  analyses  m a y  be regarded  no t  as due to  impur i t ies  bu t  as 

belonging to  the  tobermor i te .  Bu t  in view of  the  i den t i t y  of the  powder  

pho tog raphs  of t obe rmor i t e  and  ' ca lc ium silicate h y d r a t e  ( I ) '  i t  would  

appear  t h a t  ne i ther  t he  a lumina  nor  alkali is an  essential  cons t i t uen t  

o f  tobermor i te ,  which m a y  be fo rmula ted  CaSiOs.H20 with  some 

rep lacemen t  of  3Ca by  2A1 and  of Ca by  (Na,K)~. The ' calcium silicate 

h y d r a t e  ( I ) '  of  H. F.  W. Taylor  m a y  therefore  be regarded  as syn the t i c  

tobermor i te .  

Note added in proof. Additional specimens have been examined from the Currie 
collection in the Grant Institute of Geology, University of Edinburgh, by  kind 
permission of Prof. A. H. Holmes. Those from Bloody Bay and Loch Eynort are 
closely comparable with the material described above. Five small specimens from 
Sundelaget, StrSmS, Faeroes, doubtfully referred to tobermorite (J. Currie, Trans. 
Edinburgh Geol. Soc., 1907, vol. 9, p. 37), were found to be gismondine. 


