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(zircons, a p a t i t e s  e t  m o n a z i t e s )  de  la  g ranod io r i t e .  L a  
raise en  p lace  de la  p a r t i e  oues t  d u  m a s s i f  de L aus i t z  s ' e s t  
done fa i t e  lo ts  de  l 'o rog~n~se  c a l 6 d o n i e n n e  ou he rcy-  
nienne, ce qu i  e s t  en  acco rd  a v e c  les mesu res  d '~ge  du  
groupe de SCH/.~RMANN. L a  q u e s t i o n  de savo i r  si l ' es t  du  
massif a l e  m 6 m e  Age ou  es t  plus ~g6 p o u r r a i t  ~tre  r6solue 
par la m 6 m e  m 6 t h o d e .  

Ce travail a 6t6 effectu6 sous la direction du Dr. E. PlCCIOTTO. 
Je le remercie pour l'int~r~t qu'il n 'a tess6 d'y porter. 

SARAH DEUTSCH* 

Laboratoire de Physique NucIdaire, Universitd Libre de 
Bruxelles, le le t  avril 1957. 

Summary  

By a q u a n t i t a t i v e  s t u d y  of p leochro ic  ha loes  in  b io t i t e ,  
the ha loe  age of t h e  L a u s i t z  g r anod io r i t e ,  in c o m p a r i s o n  
with t h e  g r a n i t e  age of t h e  E l b a  Isle, was  e s t i m a t e d  to  
280 ± 150 M.Y. T h e  g r a n o d i o r i t e  is e i t h e r  c a l e d o n i a n  or 
hercynian .  

* Attach6e ~ l 'Institut Interuniversitaire des Sciences Nucl6aires. 

T e t r a c a l c i u m  H y d r o g e n  T r i p h o s p h a t e  
Tr ihydrate ,  a Cons t i tuent  of Dental  Calculus  

In  a l a rge  n u m b e r  of d e n t a l  ca lcu lus  s p e c i m e n s  f rom 
Copenhagen ,  a n d  a s m a l l  m a t e r i a l  f rom A l a s k a n  Esk i -  
mos, we h a v e  f o u n d  t h e  m a j o r  c r y s t a l l i ne  i n o r g a n i c  
c o n s t i t u e n t s  of d e n t a l  ca lcu lus  to  b e  b r u s h i t e  ( C a H P O  v 
2H~O), a p a t i t e ,  a n d  a m a g n e s i a n  w h i t l o c k i t e  (or fl- 
C%(PO4)~ w i t h  some  7 a t o m i c  % of c a l c i um  rep laced  b y  
magnes ium)  1. B r u s h i t e  is f o u n d  o n l y  in  t h e  m a n d i b u l a r  
region b e c a u s e  m a n d i b u l a r ,  b u t  n o t  pa ro t i d ,  s a l i va  is 
s u p e r s a t u r a t e d  w i t h  t h i s  c o m p o u n d %  M a g n e s i a n  w h i t -  
lockite a n d  a p a t i t e  a re  c o m m o n  also in  c o n c r e t i o n s  f rom 
the s a l i v a r y  g l a n d s  a n d  d u c t s  a. I n  c o n t r a s t ,  b r u s h i t e  was  
found o n l y  in  one  s u c h  s a l i v a r y  ca lcu lus  o u t  of 30 ex- 
amined. 

As a m i n o r  c o n s t i t u e n t ,  we h a v e  r e c e n t l y  f o u n d  
ano ther  c a l c i u m  p h o s p h a t e  in  d e n t a l  ca lcu lus :  c rys ta l -  
line t e t r a c a l c i u m  h y d r o g e n  t r i p h o s p h a t e  t r i h y d r a t e  
(Ca4H(I~Oa)~, 3 H20) .  I t  was  f o u n d  in  48 o u t  of 124 
calculus s p e c i m e n s  co l l ec ted  f r o m  C o p e n h a g e n  p a t i e n t s  
in 1955. Th i s  c o m p o u n d ,  t h e  ex i s t ence  of w h i c h  h a s  been  
a l t e rna te ly  c l a i m e d  a n d  d i s c l a i m e d  s ince  BERZELIUS, was  
first o b t a i n e d  in  t h e  p u r e  c r y s t a l l i n e  s t a t e  b y  ]]JERRUM *. 
He d e t e r m i n e d  i ts  s o l u b i l i t y  p r o d u c t ,  f r om w h i c h  i t  
follows t h a t  i t s  s o l u b i l i t y  o v e r  a wide  r a n g e  of p H  lies 
between t h a t  of b r u s h i t e  a n d  t h a t  of a h y d r o x y a p a t i t e  
of m o d e r a t e  p a r t i c l e  size ( a b o u t  600 ~) .  I t s  p re sence  was  
long o v e r l o o k e d  in  o u r  X - r a y  d i a g r a m s  of d e n t a l  cal-  
culus, b e c a u s e  i t  is, as  a rule ,  o n l y  p r e s e n t  in  m i n o r  
quant i t ies ,  a n d  m a n y  of i t s  s t r o n g e s t  d i a g r a m  l ines  lie 
close to  t h o s e  of w h i t l o c k i t e  a n d  a p a t i t e .  I t s  p r e sence  as 
a minor  c o m p o n e n t  in  a m i x t u r e  of c a l c i u m  p h o s p h a t e s  

is b e s t  a s c e r t a i n e d  b y  a p o w d e r  d i a g r a m  l ine  a t  d --  18.6 
w h i c h  coinc ides  w i t h  no  apa t i t e ,  w h i t l o c k i t e  or  b r u s h -  

i t e  l ines b u t  u n f o r t u n a t e l y  lies ou t s ide  t h e  r a n g e  of 
o r d i n a r y  D e b y e  p o w d e r  camera s .  The  l ine is s t r o n g  in  
G u i n i e r  d i a g r a m s .  

T h e  h i s to r i ca l  e lus iveness  of t h e  c o m p o u n d  m i g h t  
s u g g e s t  t h a t  i t  is o n l y  a s h o r t - l i v e d  i n t e r m e d i a t e  in  t h e  
h y d r o l y s i s  of ac id  c a l c i u m  p h o s p h a t e s .  Th i s  is n o t  t r u e ,  
h o w e v e r .  W e  h a v e  n o w  f o u n d  i t  in  n a t u r e ,  a n d  we k n o w  
i t  is  q u i t e  s t a b l e  in  t h e  d r y  s t a t e .  A t w e n t y - y e a r - o l d  
p r e p a r a t i o n  of t h e  c o m p o u n d  ha s  b e e n  f o u n d  in t h i s  
l a b o r a t o r y  to  g ive  t h e  s a m e  X - r a y  d i a g r a m  as a n e w l y  
p r e p a r e d  s p e c i m e n .  

W e  s h o u l d  s u s p e c t  i t  of b e i n g  p r e s e n t  also in some  
s p e c i m e n s  of c e r t a i n  c a l c i u m  p h o s p h a t e  mine ra l s ,  s u c h  
as a re  c a t a l o g u e d  u n d e r  t h e  n a m e s  c o l l o p h a n i t e ,  zeugi te ,  
m o n i t e  a n d  m a r t i n i t e .  A n u m b e r  of s u c h  m i n e r a l s  h a s  
a l r e a d y  b e e n  e x a m i n e d  w i t h  X - r a y  p o w d e r  m e t h o d s  b y  
FRONDEL s, w h o  f o u n d  t h e m  to  c o n t a i n  o n l y  t h e  e x p e c t e d  
c o m p o u n d s :  a p a t i t e  a n d  in some  cases wh i t l ock i t e .  T h e  
l ines  of t e t r a c a l c i u m  h y d r o g e n  t r i p h o s p h a t e  t r i h y d r a t e  
m a y ,  h o w e v e r ,  h a v e  b e e n  ove r looked ,  as in  t h e  case  of 
d e n t a l  ca lcu lus  d i a g r a m s  a n d  for  t h e  s a m e  reasons .  

The work was supported by The Danish State Research Founda- 
tion. 

A. TOVBOI~G JENSEN a n d  
t{. GEBHARD HANSEN 

Chemical Laboratory o/the Royal Veterinary and Agri- 
cultural College, Copenhagen, March 2, 7957. 

Zusammenlassung 

Die  t i b e r w i e g e n d e n  ]3es tand te i l e  des  Z a h n s t e i n s  s i n d  
A p a t i t ,  m a g n e s i u m h a l t i g e r  W h i t l o c k i t  m i t  r u n d  7 A t o m -  
p r o z e n t  M a g n e s i u m  u n d  ( n u t  in  de r  M a n d i b u l a r r e g i o n )  
B r u s h i t .  Als  u n t e r g e o r d n e t e n  B e s t a n d t e i l  h a b e n  wi r  in  
48 y o n  124 u n t e r s u c h t e n  Z a h n s t e i n p r o b e n  a u c h  T e t r a -  
c a l c i u m - h y d r o g e n - t r i p h o s p h a t - t r i h y d r a t  g e f u n d e n .  

6 eL. FRONDEL, Amer. Min. 28, 227 (1943). 

S y n t h e s e  der r a z e m i s c h e n  E l e u t h e r i n - C h i n o n e  

D e n  C h i n o n e n  aus  Eleutherine bulbosa (Mill.) U r b .  
( I r idaceae )  w u r d e n  au f  G r u n d  yon  A b b a u r e a k t i o n e n  die 
n a c h f o l g e n d e n  F o r m e l n  zuge t e i l t  1, in  d e n e n  h 6 c h s t e n s  
die Lage  de r  M e t h o x y l g r u p p e  n o c h  e t w a s  u n s i c h e r  war .  
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(+) -E leu ther in  Stop. 175 ° ( - ) - I soe l eu the r in  Stop. 177 ° 
(+) -E leu ther in  Smp. 156 ° (~) - Isoe leuther in  Srnp. 153-154" 
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