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The U n i v e r s i t y  R e s e a r c h  I n s t i t u t e  

I n  t h e  c o u r s e  o f  t h e  S u r t s e y  e r u p t i o n  a  number o f  x e n o l i t h s  

have  been  e j e c t e d .  T h i s  r e p o r t  d e a l s  s o l e l y  w i t h  t h e  "ac id1 '  xeno-  

l i t h s  c o l l e c t e d  by numerous s c i e n t i s t s  t h a t  have  v i s i t e d  S u r t s e y ,  

and i t  i s  a  p l e a s u r e  t o  acknowledge  o u r  d e b t  t o  a l l  t h o s e  who 

have  c o n t r i b u t e d  t o  t h e  c o l l e c t i o n ,  e s p e c i a l l y  J e n s  T6rnasson) 

J6n  J 6 n s s o n  and  Dr .  F i n n u r  Gudmundsson, who s u p p l i e d  v e r y  v a l u a b l e  

m a t e r i a l .  Work is  s t i l l  i n  p r o g r e s s  on  t h i s  s t u d y ,  and  t h e  a u t h o r  

would b e  mos t  g r a t e f u l  f o r  any  a d d i t i o n s  t o  t h e  p r e s e n t  a c i d  

x e n o l i t h  c o l l e c t i o n .  

The g r e a t  m a j o r i t y  o f  t h e  a c i d  x e n o l i t h s  were  c o l l e c t e d  

from v o l c a n i c  a s h  j u s t  a f t e r  t h e  e x p l o s i v e  p h a s e  c e a s e d ,  b u t  i n  

a d d i t i o n  t h e  l a t e  T6mas Tryggvason  c o l l e c t e d  a n  e x c e l l e n t  s p e c i -  

men o f  a n  a c i d  x e n o l i t h  e n c l o s e d  i n  l a v a  on S u r t s e y .  The l a t e s t  

a c i d  x e n o l i t h s  were g a t h e r e d  by Dr.  F i n n u r  Gudmundsson on t h e  

b e a c h  o f  S u r t s e y  from amongst  d r i f t i n g  pumice f r o m S y r t l i n g u r  on 

J u n e  3 r d ,  1965 ,  and  t h e s e  x e n o l i t h s  were a l m o s t  c e r t a i n l y  b r o u g h t  

up by t h e  S y r t l i n g u r  e r u p t i o n .  

The a c i d  x e n o l i t h s  c o l l e c t e d  a r e  sub-rounded t o  s p h e r i c a l ,  

and r a n g e  i n  s i ze  f rom 2 c m  t o  1 0  c m  i n  d i a m e t e r .  They a r e  i n -  

v a r i a b l y  c o a t e d  w i t h  a  v e n e e r  o f  dark-brown t o  b l a c k  b a s a l t i c  

g l a s s ,  and  a r e  t h e r e f o r e  e a s i l y  o v e r l o o k e d  i n  t h e  t e p h r a .  Micro-  

s c o p i c a l l y  t h e  a c i d  x e n o l i t h s  a r e  d i v i s i b l e  i n  two: 

( a )  d e n s e ,  c h a l k y - w h i t e  o r  l i g h t - g r e y  and  f i n e  g r a i n e d  

x e n o l i t h s ;  

( b )  c o a r s e  g r a i n e d ,  y e l l o w i s h  x e n o l i t h s  o f  g r a n i t i c  o r  

g r a n o p h y r i c  t e x t u r e .  



The f i r s t  mentioned group is by f a r  t h e  more abundan t ,  

whereas o n l y  2 samples  o f  g r a n i t i c  x e n o l i t h s  a r e  a v a i l a b l e  t o  

t h e  a u t h o r .  B u t ,  a s  w i l l  be shown l a t e r ,  t h e  x e n o l i t h s  from 

S y r t l i n g u r  a r e  c l o s e l y  a l l i e d  t o  and d e r i v e d  from t h e  g r a n i t i c  

x e n o l i t h s .  

Dense f i n e  g r a i n e d  x e n o l i t h s .  

These x e n o l i t h s  a r e  ve ry  s i m i l a r  a s  a  g roup ,  c o n s i s t i n g  o f  

a n  e n t i r e l y  c r y s t a l l i n e  mass ,  g e n e r a l l y  p a r t l y  " s p h a e r u l i t i c "  

and w i t h  a  f e l t y  mass o f  f i n e  c r y s t a l s  o r  m i c r o l i t e s  0 . 0 5  - 0 . 1  mm 

i n  l e n g t h .  Most o f  t h e  m i n e r a l s  p r e s e n t  a r e  t o o  s m a l l  t o  p e r m i t  

i d e n t i f i c a t i o n  by t h e  o p t i c a l  microscope,  b u t  a n  x-ray d i f f r a c t i o n  

s t u d y  of  t h e s e  is i n  p r o g r e s s .  T r i d y m i t e  is a n  u b i q u i t o u s  con- 

s t i t u e n t  i n  t h e  d e n s e ,  f i n e  g r a i n e d  x e n o l i t h s ,  i n  s m a l l  " n e s t s "  

o f  twinned,  wedge-shaped c r y s t a l s  of ve ry  low b i r e f r i n g e n c e  and 

low r e f r a c t i v e  i n d e x .  

C o r d i e r i t e  i s  c e r t a i n l y  p r e s e n t  i n  one x e n o l i t h  and p o s s i b l y  

i n  some o t h e r s .  C o r d i e r i t e  h a s  been i d e n t i f i e d  by x-ray  d i f f r a c t i o n  

methods i n  specimen No. 1162 where i t  o c c u r s  a s  s m a l l  r e c t a n g u l a r  

c r y s t a l s  of  good h a b i t ,  o p t i c a l l y  p o s i t i v e ,  2Vy 80-88O. Very 

f i n e  p l a g i o c l a s e  n e e d l e s  and l a t h s  a r e  t h e  c h i e f  c o n s t i t u e n t s  

i n  t h e  s p h a e r u l i t i c  p a t c h e s .  

Other m i n e r a l s  a r e  n o t  i d e n t i f i e d  s o  f a r .  
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A n a l y s t  : H. S i g u r d s s o n  

Only two good s a m p l e s  o f  t h i s  t y p e  a r e  a v a i l a b l e .  Specimen 

N o .  1165  is  a  g r e y  r o c k  f r a g m e n t ,  1-2 mm i n  g r a i n  s i z e ,  showing  

g r a n i t i c  t e x t u r e  w i t h  r a r e  g r a n o p h y r i c  i n t e r g r o w t h  a r o u n d  some o f  

t h e  p l a g i o c l a s e  l a t h s .  P l a g i o c l a s e ,  q u a r t z  and  a l k a l i  f e l d s p a r  

a r e  t h e  c h i e f  m i n e r a l s .  The tw inned  p l a g i o c l a s e  h a s  2Vy 68-75O, 

and a  u n i v e r s a l  s t a g e  d e t e r m i n a t i o n  i n d i c a t e s  t h e  c o m p o s i t i o n  

Abg8 ( low temp. s e r i e s ) .  B o t h  m i c r o c l i n e  and  o r t h o c l a s e  a r e  

p r e s e n t ,  t h e  l a t t e r  i n  g r a p h i c  i n t e r g r o w t h s  w i t h  q u a r t z ,  Z i r c o n  

is a  common a c c e s s o r y .  



The x e n o l i t h  is c o a t e d  by a  t h i n  veneer  o f  c o l o u r l e s s  g l a s s ,  

n  = 1 . 4 9 5 ,  formed by t h e  f u s i o n  o f  f e l d s p a r  and q u a r t z .  G l a s s  i s  

a l s o  p r e s e n t  w i t h i n  t h e  x e n o l i t h ,  a s  a  t h i n  v e s i c u l a r  f i l m  between 

a l l  t h e  m i n e r a l  g r a i n s  i n  t h e  r o c k .  A t  t h e  t ime  o f  e r u p t i o n  t h e  

g r a n i t e  x e n o l i t h  had a l r e a d y  been p a r t i a l l y  f u s e d  by t h e  e n c l o s i n g  

b a s i c  magma, b u t  t h e  r e s u l t i n g  l i q u i d  became quenched t o  g l a s s  on 

e j e c t i o n  from t h e  c r a t e r .  

Xeno l4 th  No. 1166 is o f  g r a n i t i c  t e x t u r e ,  g rey  c o l o u r e d  

and medium g r a i n e d ,  c o n s i s t i n g  of  p l a g i o c l a s e  and o r t h o c l a s e  w i t h  

s u b o r d i n a t e  q u a r t z .  P l a g i o c l a s e ,  de termined on t h e  U-stage,  h a s  

2 V \ d  63-68O, and a n  o p t i c  o r i e n t a t i o n  i n d i c a t i n g  Ab7% R e f r a c t i v e  

index o n p  i s  1 .546 The a l k a l i  f e l d s p a r  i s  o r t h o c l a s e ,  

and t h e  combined v a l u e s  of  r e f r a c t i v e  i n d e x  (,& = 1 . 5 3 1 )  and 

e x t i n c t i o n  a n g l e  i n d i c a t e  Ors0 AbqO Anl0. 

I n  t h e  c o r e  of t h e  x e n o l i t h  l i t t l e  m e l t i n g  h a s  o c c u r r e d ,  

e x c e p t  of  a n  unknown fe r romagnes ian  m i n e r a l ,  l e a v i n g  dark-brown 

p a t c h e s  o f  g l a s s .  I n  t h e  o u t e r  p a r t  v e s i c u l a r  g l a s s  s e p a r a t e s  

t h e  i n d i v i d u a l  m i n e r a l s ,  which g r a d e s  i n t o  a n  e n t i r e l y  g l a s s y  

enve lope  i n  t h e  ou te rmos t  zone .  

Some of t h e  f e l d s p a r s  i n  t h i s  x e n o l i t h  have n o t  undergone 

s i m p l e  m e l t i n g  a t  o n c e ,  b u t  i n s t e a d  i n d i v i d u a l  f e l d s p a r  g r a i n s  

have r e v e r t e d  t o  a n  a g g r e g a t e  of  minute  h igh- tempera tu re  m i n e r a l s ,  

which mimick t h e  o p t i c a l  o r i e n t a t i o n  o f  t h e  p a r e n t  f e l d s p a r  s o  

t h a t  t w i n n i n g  may be p r e s e r v e d  and t h e  e n t i r e  a g g r e g a t e  ' remain  i n  

o p t i c a l  c o n t i n u i t y .  

The m i n e r a l  compos i t ion  of  t h e s e  a g g r e g a t e s  is a s  y e t  unknown. 

The ou te rmos t  g l a s s  o f  t h e  x e n o l i t h  is  c o l o u r l e s s ,  n  = 1 . 4 9 8  and 

the -boundary  between t h e  a c i d  g l a s s  and t h e  e n c l o s i n g  b a s a l t i c  
a 

g l a s s  is q u i t e  s h a r p .  
' , 

Specimen No. 511 was amongst t h o s e  c o l l e c t e d  from S y r t l i n g u r  

a s h ,  and c o n s i s t s  of a  v e r y  f r o t h y ,  v e s i c u l a r  l i g h t - g r e y  g l a s s .  

N o  c r y s t a l s  a r e  p r e s e n t  e x c e p t  f o r  a c c e s s o r y  z i r c o n .  R e f r a c t i v e  



index  of  t h i s  g l a s s ,  is n  = 1 . 4 9 5 .  I t  i s  b e l i e v e d  t h a t  t h i s  s p e c i -  

men r e p r e s e n t s  t h e  comple te  f u s i o n  of  a  g r a n i t i c  x e n o l i t h ,  s u c h  

a s  t h o s e  d e s c r i b e d  above.  

D i s c u s s i o n .  

The m a t e r i a l  h e r e  r e p r e s e n t e d  i n d i c a t e s  t h e  p r e s e n c e  of  

g r a n i t i c  r o c k s  a t  d e p t h  below S u r t s e y ,  a s  w e l l  a s  a c i d  r o c k s  of  

unknown t e x t u r e ,  r e p r e s e n t e d  by t h e  d e n s e ,  f i n e  g r a i n e d  xeno- 

l i t h s .  The g r a n i t i c  x e n o l i t h s  have undergone v a r y i n g  d e g r e e s  

o f  f u s i o n ,  b rough t  abou t  by t h e  f l u x i n g  a c t i o n  o f  v o l a t i l e s  from 

t h e  b a s i c  magma a s  w e l l  a s  t h e  mutual  f l u x i n g  o f  q u a r t z  and f e l d -  

s p a r  w i t h i n  t h e  x e n o l i t h  a t  t h e  h i g h  t e m p e r a t u r e  a v a i l a b l e  i n  

t h e  magma ( 1 1 7 0 ~ ~ ) .  

A t t e n t i o n  is drawn t o  t h e  a b s e n c e  o f  h y b r i d i s a t i o n  between 

t h e  g r a n i t i c  l i q u i d  and t h e  b a s a l t  magma; even b a s a l t i c  o l i v i n e  

c r y s t a l s  e n c l o s e d  w i t h i n  a c i d  g l a s s  a r e  devoid  o f  c o r r o s i o n  o r  

r e a c t i o n  f e a t u r e s .  

The d e n s e ,  f i n e  g r a i n e d  x e n o l i t h s  a r e  c o n s i s t e n t l y  c r y s t a l -  

l i n e  and never  c o n t a i n  g l a s s .  They a r e  b e l i e v e d  t o  be  t h e  pyro-  

metamorphic p r o d u c t  of a  r o c k ,  p o s s i b l y  of  a n  o r i g i n a l  sed imenta ry  

n a t u r e  o r  a n  i g n e o u s  rock  o f  a  ve ry  u n u s u a l  compos i t ion  ( e . g .  a n  

igneous  c u m u l a t e ) ,  now c o m p l e t e l y  r e c r y s t a l l i z e d .  The o x i d e s  S i 0 2 ,  

A 1 2 0 3  and CaO c o n s t i t u t e  94% o f  t h e  d e n s e ,  f i n e  g r a i n e d  x e n o l i t h .  

T h e i r  c o m p o s i t i o n  i s  t h e r e f o r e  amenable t o  a  s t u d y  i n  t h e  sys tem 

Ca0-A1203-Si02 (Rankin and Wr igh t ,  A m .  J. S c i . ,  3 9 ,  1915,  p .  2 5 ) .  

The x e n o l i t h  f a l l s  on t h e  b i n a r y  e u t e c t i c  a n o r t h i t e  - m u l l i t e ,  

v e r y  c l o s e  t o  t h e  t e r n a r y  e u t e c t i c  p o i n t  t r i d y m i t e  - m u l l i t e  - 
a n o r t h i t e ,  whose l i q u i d u s  t e m p e r a t u r e  is 1 3 4 5 ~ ~ .  The a b s e n c e  of  

g l a s s  i n  t h e  d e n s e ,  f i n e  g r a i n e d  x e n o l i t h s  is  t h e r e f o r e  r e a d i l y  

accoun ted  f o r ,  a s  t h e  magma c e r t a i n l y  never  r eached  t h e  ex t reme  

t e m p e r a t u r e s  r e q u i r e d  t o  m e l t  m a t e r i a l  of t h i s  c o m p o s i t i o n .  



The work i n  p r o g r e s s  on a c i d  x e n o l i t h s  from S u r t s e y  is  

p a r t  o f  a  wide-embracing s t udy  on a c i d  x e n o l i t h s  c o l l e c t e d  from 

a  r ange  o f  v o l c a n i c  r o c k s  from a l l  p a r t s  o f  I c e l a n d .  Among t h e s e  

a r e  specimens c o l l e c t e d  from T e r t i a r y  b a s a l t s ,  P l e i s t o c e n e  pa l a -  

g o n i t e  t u f f s  a s  w e l l  a s  r e c e n t  l a v a s  and c i n d e r  cones .  I t  is 
p o s s i b l e  t h a t  t h i s  m a t e r i a l  may have a  b e a r i n g  on t h e  en igmat ic  

- and f a s h i o n a b l e  - q u e s t i o n  o f  t h e  n a t u r e  and composi t ion  of 

t h e  I c e l a n d i c  c r u s t .  




