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I n t r o d u c t i o n  

My c o n t r i b u t i o n  t o  t h e  S u r t s e y  R e s e a r c h  work i n  1967 was t o  

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

c h a n g e s  o f  S u r t s e y .  I n  t h e  l a t t e r  I was a s s i s t e d  by Gut tormur  S ig -  

b j a r n a r s o n ,  c a n d . r e a l . ,  The N a t i o n a l  Energy A u t h o r i t y .  I n  Aug. 1967 

D r .  John  0. Norrman from t h e  Depar tment  o f  P h y s i c a l  Geology,  Uni- 

v e r s i t y  o f  Uppsa la ,  was on my p r o p o s a l  a p p o i n t e d  Pr inc ipa l  i n v e s t i -  

g a t o r  o f  t h e  l i t t o r a l  morphology o f  S u r t s e y  and its changes .  D r .  

Norrman s t a r t e d  h i s  f i e l d  work o n  S u r t s e y  on S e p t .  9 ,  1967 ,  and 

s p e n t  a b o u t  1 0  d a y s  on t h e  i s l a n d .  

Dur ing  1967 I made 1 7  r e c o n n o i t r i n g  f l i g h t s  o v e r  S u r t s e y .  S i x  

t i m e s  t h e  a i r c r a f t  l a n d e d  o n  t h e  i s l a n d  and two t i m e s  I l a n d e d  t h e r e  

b y  b o a t .  My s t a y s  on t h e  i s l a n d  v a r i e d  from a  few h o u r s  t o  f o u r  d a y s .  - 
L i k e  i n  p r e v i o u s  y e a r s  I have  e n j o y e d  t h e  h e l p f u l n e s s  o f  t h e  D i r e c t o r  

G e n e r a l  o f  A v i a t i o n ,  Agnar Kofoed Hansen,and t h e  d i r e c t o r  o f  t h e  

C o a s t  Guard S e r v i c e ,  PBtu r  S i g u y d s s o n .  The t r i p s  t o  S u r t s e y  w i t h  t h c  

aim of l a n d i n g  have  been  p a i d  by t h e  S u r t s e y  Resea rch  S o c i e t y .  I am 

i n d e b t e d  t o  t h e  p i l o t s  S i g u r j 6 n  E i n a r s s o n  and T h 6 r 6 l f u r  Magnfisson 

f o r  v a l u a b l e  i n f o r m a t i o n  from t h e i r  many f l i g h t s  o v e r  S u r t s e y .  

A e r i a l  mapping 

Using t h e  Coas t  Guard S e r v i c e ' s  a i r c r a f t  S I F  t h e  I c e l a n d i c  

Survey  Depar tment  a e r i a l - p h o t o g r a p h e d  S u r t s e y  t h r e e  t i m e s  i n  1967,  

V i z .  on J a n u a r y  3 r d ,  March 2 9 t h  and J u l y  1 7 t h .  The p h o t o g r a p h s  o f  

J u l y  1 7 t h  came c l o s e s t  t o  p i c t u r i n g  t h e  i s l a n d  a s  it was when t h e  

e r u p t i o n  ended and w i l l  be  used  f o r  t h e  p r e p a r a t i o n  o f  a  t o p o -  

g r a p h i c a l  map, s c a l e  1 :5000  w i t h  5 m c o n t o u r  i n t e r v a l s .  



The S u r t s e y  e r u p t i o n  Dec 1966 - dune 5 1967 -- .-- -- ------- 
I n  t h e  S u r t s e y  R e s e a r c h  P r o g r e s s  Repor t  I 1 1  I gave  a s h o r t  

d e s c r i p t i o n  o f  t h e  b e g i n n i n g  and f i r s t  months  o f  t h e  e f f u s i v e  ~ c t i v i t y  

t h a t  began  when a  220  m l o n g  f i s s u r e  opened up on t h e  f l o o r  o f  t h e  

O l d e r  S u r t u r  C r a t e r  !Su r tu r  I )  on Aug 1 9  1966 From t h e  b c g i ~ n i n g  

o f  December t h e  l a v a  f lowed a lmos t  e x c l u s i v e l y  i n  s m a l l  t u n n e l s  

wh ich  opened up a t  o r  a  s h o r t  d i s t a n c e  i n s i d e  t h e  s e a - s h o r e .  

On December 12  i t  was o b s e r v e d  t h a t  vapour  was r i s i n g  from a  

f i s s u r e  on  t h e  i n n e r  s l o p e  of  t h e  O lde r  S u r t u r  C r a t e r  Examinatio!? 

o f  S i g u r j 6 n  E i n a r s s o n ' s  p i c t u r e s  showed t h a t  t h e  f i s s u r e  i s  f a i n r l y  

d i s c e r n i b l e  on  a  p h o t o  t a k e n  O c t .  2 .  On Dec 1 5  I o b s e r v e d  t h e  

f i s s u r e  from t h e  a i r  I t  s t r e t c h e d  from t h e  l a v a  f l o o r  o f  t h e  c r a t e r  

UP t h e  s l o p e  t o  abou t  1 0 5  rn h e i g h t  above s e a  l e v e l  and its d i r e c t i o n  

was ~ 2 0 ~ ~ .  A v e r y  s m a l l  amount o f  l a v a  had been  poured  o u t  from i ts  

lower  h a l f ,  and from t h e  upper  h a l f  vapour  was r i s i n g  Dec. 1 7  

S i g u r j 6 n  E i n a r s s o n  o b s e r v e d  g lowing  l a v a  i n  t h e  l o w e r  h a l f  o f  t h e  

f i s s u r e ,  b u t  t h e r e  was no o u t p o u r i n g  a t  t h a t  t i m e ,  and t h i s  was t h e  

o n l y  t i m e  l a v a  was o b s e r v e d  g lowing  j n  t h a t  f i s s u r e ,  The l a v a  p r o -  

duced by t h i s  f i s s u r e  formed a s m a l l  apron  o f  a - a  l a v n  on t o p  o f  

t h e  r o p y  - l ava  f l o o r  i n  t h e  O l d e r  S u r t u r  C r a t e r .  

I n  t h e  morning  o f  J a n  1, 1.967 i t  was o b s e r v e d  from t h e  

Westman I s l a n d s  t h a t  a f i s s u r e  had opened up on t h e  n o r t h  s l o p e  

of  t h e  O l d e r  S u r t u r  C r a t e r  and l a v a  f lowed down t h e  s l o p e  t o w a r d s  

t h e  l a g o o n .  A t  11 a .m.  t h e  f o l l o w i n g  day!  when I f l e w  o v e r  S u r t s e y ,  

t h e  l a v a  had. f i l l e d  h a l f  o f  t h e  l a g o o n  and was advanc ing  w e s t -  

w a r d s ,  s e r i o u s l y  t h r e a t e n i n g  t h e  s c i e n t i s t s '  h u t ,  P B l s b ~ r  (named 

a f t e r  p r o f e s s o r  P a u l  Bauer  , t hc b e n e f a c t o r  o f  t h e  S u r t s e y  R e s e a r c h  

S o c i e t y )  s i t u a t e d  on  t h e  wes t  s i d e  o f  t h e  l a g o o n  ( c f .  t h e  map, 

f i g ,  l j ,  

The f o l l o w i c g  morning  I l a n d e d  on S u r t s e y  and s t u d i e d  t h e  

new e r u p t i o n  c l o s e r  The p r o d u c t i o n  of  Lav :~  h?d ';loivtd tip, and l a v a  

f lowed t h e n  o n l y  from t h e  lower  one  o f  two s m a l l  c r a t e r s  t h ? t  hati 

been  formed on t h e  n o r t h  s l o p e  of  t h e  O lde r  S u r t u r  C r a t e r .  The 

h i g h e r  one  o f  t h e s e  s p a 1 1  c rn t r r - s  w 7 s  , ihoilt  110  m above s e a  l e v e l ,  



t h e  l ower  one  a b o u t  2 0  m f z r t h e r  down o r  t h e  s l o p s ,  and from t h e  

h i g h e r  c r a t e r  t h e  f i s s u r e  s t r e t c h e d  u p w ~ r d s  t o  about  120  m h e i g h t  

above , sea  l e v e l  . : A l l  t h e  h e j g h t  f i g u r e s  may have t o  b e  c o r r e c t e d  

R, l i t t l e  when t h e  p h o t o g r r m v e t r i c  map h a s  h e e c  worked o u t )  From t h i s  

p a r t  o f  t h e  f i s s u r e  s0v.e s a n d  had b e e n  hlown o u t .  b u t  no l a v a  had 

been  e x t r u d e d .  On t h e  s o u t h  j v i z .  t h e  i n n e r )  s l o p e  of t h e  O l d e r  

S u r t u r  C r a t e r  a  f i s s u r e  had opened up - p r o h - b l y  on J a n .  1 and 

c e r t a i n l y  b e f o r e  t h e  v o r n i n g  o f  J a n .  2  - t o  np. e l e v a t i o n  o f  abou t  

100  m and poured  o u t  l a v a  a l t h o u g h  on  z. s m a l l e r  s c a l e  t h a n  t h e  

f i s s u r e  on  t h e  n o r t h  s i d e .  Two s m a l l  c r a t e r s  were s c t i v e  on t h i s  

f i s s u r e ,  By t h i s  new a c t i v i t y  t h e  n e a r l y  N - S  r u n n i n g  s y s t e m  o f  

f i s s u r e s  p o u r i n g  o u t  l a v a  had r e z c h e d  a  t o t a l  l e n g t h  o f  s b o u t  0 . 5  km. 

The l a v a  l e v e l  had now been  r a i s e d  t o  a b o u t  t h e  ssme h e i g h t  a s  i t  

had r e a c h e d  i n  t b e  Younger S u r t u r  C r a t e r  d u r i n g  t h e  sutumn znd 

w i n t e r  1 9 6 4 / 6 5 .  

On J a n  2 .  s h o r t l y  l f t e r  noon ,  a  m i n i a t u r e  f i s s u r e  opened 

up  on  t h e  NE s i d e  o f  t h e  O l d e r  S u r t u r  C r a t e r  i n  ahou t  60 n h e i g h t  

and l a v a  was s e e r  g l o w i n g  t h e r e  f o r  some h o u r s ,  b u t  p r a c t i c a l l y  no 

l a v a  was poured  o u t  t h e r e  

F o r t u n a t e l y  enough ,  t h e  l a v a  f r o n t  t h a t  advanced o v e r  t h e  

l a g o o n  s t o p p e d  on J a n .  4 a t  a  d i s t a n c e  o f  120  m from t h e  s c i e n t i s t s '  

h u t  I n  t h e  c r a t e r  on t h e  n o r t h  s l o p e  t h o  l a v a  was l a s t  s e e n  g lowing  

J a n .  6 , w h i l e  on  t h e  s o u t h  s l o p e  t h e  l a v ~ f l o w  c e a s e d  two d a y s  l a t e r ,  

I t  had by  t h e n  formed $7. nar row s t r e a m  o f  a-a l a v a  which had f lowed 

a b o u t  1 5 0  m t o w a r 6 s  SE a l o n g  t h e  f o o t  o f  t h e  s l o p e ,  

When l a n d i n g  on S u r t s e y  J a n .  7 ,  1 9 6 7 , I  o h s e r v e d  on t h e  i n n s r  

s i d e  o f  t h e  O l d e r  S u r t u r  C r a t e r  two p a r a l l e l  c u r v e d  f a u l t  s c - r p s  - 
t h e  downthrow abou t  1 m and some l a v a  had been  squeezed  o u t  a l o n g  

t h e  l o w e r  o n e .  The l a v s  f i l l i n g  s u c h  a  f i s s u r e  h a s  a c t u a l l y  formed 

a  cone  s h e e t .  

From t h e  f i s s u r e s  t h a t  had opened  up on Aug, 19  1 9 6 6 ,  l a v a  

f lowed i n c e s s a n t l y ,  h u t  on t h e  who le  on  3 g r a d u a l l y  d i m i n i s h i n g  s c a l e ,  

d u r i n g  t h e  e n t i r e  w i n t e r  and s p r i n g  o f  1967  The a v e r a g e  r a t e  o f  
3 l a v a  p r o d u c t i o n  was a b o u t  2 m / s e e .  On J u n e  5  i t  was l a s t  s e e n  



g l o w i n g  a t  t h e  s o u t h  s h o r e  o f  S u r t s e y ,  b u t  now and t h e n  some vapour  

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

o f  Oc tobe r  1 9 6 7 .  

A s  men t ioned  b e f o r e  t h e  l a v a  f lowed m a i n l y  i n  t u n n e l s  I n  t h e  

c r a t e r s  on t h e  Aug. 1 9 - f i s s u r e  t h e  h e i g h t  o f  t h e  l a v a  l e v e l  v a r i e d  a  

l o t ,  and t h e  s m a l l  l a v a  1 - k e  b o i l i n g  t h e r e  g r a d u a l l y  d i m i n i s h e d  i n  

a r e a .  One o f  t h e  l a s t  t h i n g s  t o  happen i n  t h e  c r a t e r s  was a  b u i l d i n g  

up o f  a  n e a r l y  1 0  m h i g h  h o r n i t o  on  t h e  f l o o r  of  t h e  n o r t h e r n  c r a t e r  

d u r i n g  t h e  f i r s t  h a l f  o f  May 1967.  The map, f i g .  1, shows t h e  c r a t e r s  

a s  t h e y  were  when t h e  e r u p t i o n  ended .  

A t  t h e  end o f  t h e  y e a r  1967 t h e  e m i s s i o n  of  vapour  from t h e  

Aug. 1 9 - f i s s u r e  and i ts c r a t e r s  had n e a r l y  c e a s e d ,  b u t  t h e r e  was 

s t i l l  some vapour  r i s i n g  from t h e  f i s s u r e s  t h a t  opened up i n  e a r l y  

Oc tobe r  and on  Jan .  1 on t h e  i n n e r  s i d e  o f  t h e  O l d e r  S u r t u r  C r a t e r  

and a l s o  f rom t h e  u p p e r  c r a t e r  on t h e  n o r t h  s l o p e .  The e m i s s i o n  o f  

vapour  a round  t h e  l a v a  c r a t e r  o f  1964  seemed r a t h e r  t o  i n c r e a s e  

d u r i n g  t h e  autumn and e a r l y  w i n t e r ,  e s p e c i a l l y  on t h e  wes t  s i d e  o f  

t h a t  c r a t e r .  

The l a v a  from t h e  1966/67 e f f u s i v e  p h a s e  o f  t h e  S u r t s e y  e r u p t i o n  

c o v e r s  a b o u t  2 5 0  a c r e s ,  whereof  1 0  on  t h e  n o r t h  s i d e -  o f  t h e  i s l a n d .  

Of t h e s e  2 5 0  a c r e s  1 2 5  a r e  o u t s i d e  t h e  s h o r e  a s  i t  was when t h e  l a v a  

f low b e g a n .  The a r e a  o f  S u r t s e y  when t h e  e r u p t i o n  ended was 2 . 8  km 
2  

( 2 8 0  h a ) .  

A l though  i t  i s  a q u e s t i o n  o f  d e f i n i t i o n  when an  e r u p t i o n  

r e a l l y  e n d s , t h e  a u t h o r  r e g a r d s  t h e  1966/67 l a v a  p h a s e  o f  t h e  S u r t s e y  

e r u p t i o n  a s  h a v i n g  come t o  an  end on J u n e  5 ,  1 9 6 7 ,  when l a v a  was 

l a s t  s e e n  g l o w i n g  and showing s i g n s  of  b e i n g  s t i l l  moving, and s o  

long a t i m e  h a s  now e l a p s e d  s i n c e  t h e n  t h a t  a  renewed a c t i v i t y  i n  

S u r t s e y  o r  a d j a c e n t  a r e a  w i l l  p r o b a b l y  b e  r e g a r d e d  a s  a  new e r u p t i o n  

- t h i s  is  a l s o  a  . q u e s t i o n  o f  d e f i n i t i o n .  

On June  5 ,  1967 :  t h e  S u r t s e y  e r u p t i o n  had l a s t e d  3 y e a r s  and 

7  months  and b e e n  v i s i b l e  f o r  3 y e a r s  and 4 1/2 month.  I t  is t h e  

s e c o n d  l o n g e s t  e r u p t i o n  i n  I c e l a n d  s i n c e  i t s  s e t t l e m e n t  began  

1100  y e a r s  a g o ,  and o n l y  a  few months s h o r t e r  t h a n  t h e  l o n g e s t  o n e ,  



t h e  "Mfvatn F i r e s "  1725 - 1 7 2 9 ,  which were i n  many ways a  s i m i l a r  

e r u p t i o n  e x c e p t  f o r  t h e  d i f f e r e n c e  caused  by d i f f e r e n t  envi ronment  

i n  which  t h e  e r u p t i o n s  t o o k  p l a c e ;  one i n  t h e  s e a ,  t h e  o t h e r  on d r y  

l a n d  The t o t a l  p r o d u c t i o n  a l s o  was on a  s i m i l a r  s c a l e .  

I n  t h e  p r e v i o u s  r e p o r t s  on t h e  S u r t s e y  e r u p t i o n  a s  w e l l  a s  i n  

o t h e r  p a p e r s  p u b l i s h e d  on t h e  e r u p t i o n  I have t r i e d  t o  c a l c u l a t e  

a p p r o x i m a t e l y  t h e  a v e r a g e  l a v a  and t e p h r a  p r o d u c t i o n  i n  m3/sec f o r  

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

t h e  t o t a l  p r o d u c t i o n  o f  l a v a  and t e p h r a  s h o u l d  amount t o  abou t  1 .1  km 3  

A b e t h y m e t r i c  map 1 : 1 0  000 b a s e d  o n  measurements  c a r r i e d  o u t  by an 

E n g l i s h  r e s e a r c h  v e s s e l  i n  c o o p e r a t i o n  w i t h  t h e  I c e l a n d i c  Hydro- 

g r a p h i c  S e r v i c e  on J u l y  12 - 2 5 ,  1967 ,  i s ' n o w  a v a i l a b l e .  According 

t o  a  h y p s o g r a p h i c  c u r v e  b a s e d  o n  t h a t  map t h e  t o t a l  volume o f  J 6 l n i r ,  
3 S u r t s e y ,  S y r t l i n g u r  and S u r t l a  above 1 2 0  m d e p t h  is abou t  0 . 9 4  km , 

and above 125  m d e p t h  it is a b o u t  1 .02  km3 The a v e r a g e  d e p t h  i n  

t h e  a r e a  b e f o r e  t h e  S u r t s e y  e r u p t i o n  s t a r t e d  d i d  p r o b a b l y  n o t  exceed  

125  m .  

T a k i n g  i n t o  c o n s i d e r a t i o n  t h e  d i s t r i b u t i o n  o f  S u r t s e y  t e p h r a  

on t h e  Westman I s l a n d s  and t h e  i s o p a c h  maps o f  t h e  S y r t l i n g u r  and 

J 6 l n i r  t e p h r a  on S u r t s e y  I have  r o u g h l y  c a l c u l a t e d  t h a t  t h e  volume 

o f  t e p h r a  d e h o s i t e d  o u t s i d e  t h e  a r e a  cove red  by t h e  h y p s o g r a p h i c  

c u r v e  t o  be  115  ' 25 m i l l i o n  m a .  Consequen t ly  t h e  t o t a l  amount o f  

t e p h r a  and l a v a  produced  by t h e  S u r t s e y  e r u p t i o n  is 1.1 t o  1 2 x 

109m3, whereof  about  70% is t e p h r a .  O n l y  about  9% of  t h i s  m a t e r i a l  

is now above s e a  l e v e l .  



Tex t  t o  p i c t u r e s  

F i g u r e  I :  The o u t l i n e s  o f  S u r t s e y ,  S y r t l i n g u r  and J 6 l n i r  a t  

d i f f e r e n t  t i m e s .  

I .  The Older  S u r t u r  C r a t e r  a s  i t  was on J u l y  1 7 ,  1967 .  

11. The Younger S u r t u r  C r a t e r .  

V e r t i c a l  and c r o s s  s t r i a t i o n :  a r e a s  c o v e r e d  by t h e  

1964/65 l a v a .  

H o r i z o n t a l  and c r o s s  s t r i a t i o n :  a r e a s  c o v e r e d  by t h e  

1966/67 l a v a .  

Dense s t r i a t i o n :  l a g o o n .  

D o t t e d  a r e a s  ( J 6 l n i r ) :  s h o a l s  more o r  l e s s  v i s i b l e  

a t  low t i d e .  




