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COURSE OF EVENTS AND THE DEVELOPMENT OF THE: NEW ISLAND 

S i g u r d u r  T h o r a r i n s s o n  
Museum o f  N a t u r a l  H i s t o r y  

R e y k j a v i k ,  I c e l a n d  

C o l l e c t i n g  o f  i n f o r m a t i o n .  

From t h e  v e r y  b e g i n n i n g  o f  t h e  S u r t s e y  e r u p t i o n  my main  

c o n t r i b u t i o n  t o  t h e  r e s e a r c h  work c o n n e c t e d  w i t h  t h i s  e r u p t i o n  

h a s  been  t o  t r y  t o  f o l l o w  by a l l  a v a i l a b l e  means t h e  c o u r s e  o f  

e v e n t s  i n  o r d e r  t o  f a c i l i t a t e  t h e  r e c o n s t r u c t i o n  o f  a  more o r  

less c o n t i n u o u s  a n d  r e l i a b l e  p i c t u r e  o f  t h e  e r u p t i o n ,  and  t o  t i m e  

i ts  d i f f e r e n t  p h a s e s  and  c h a n g i n g  h a b i t s .  

T h i s  h a s  b e e n  a c c o m p l i s h e d  p a r t l y  by own o b s e r v a t i o n s ,  p a r t -  

l y  by c o l l e c t i n g  i n f o r m a t i o n  f rom e y e  w i t n e s s e s  s u c h  a s  p i l o t s  

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

Vestmann I s l a n d s  A i r  C o n t r o l  Tower,  who have  S u r t s e y  i n  v i e w  

e v e r y  c l e a r  d a y ,  p a s s e n g e r s  on  s h i p s  p a s s i n g  S u r t s e y ,  a . s . 0 .  

I have a l s o  t r i e d  t o  c o l l e c t  e v e r y t h i n g  w r i t t e n  i n  newspape r s  

a b o u t  t h e  e r u p t i o n .  

D u r i n g  t h e  w i n t e r  1863/64 my o b s e r v a t i o n s  f rom s h i p s  were 

supp lemen ted  m a i n l y  b y ' D r .  T h o r l e i f u r  E i n a r s s o n .  We went o u t  

r e p e a t e d l y  on  c o a s t  g u a r d  v e s s e l s  t o g e t h e r  o r  by t u r n s .  The 

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 ,  P 6 t u r  S i g u r d s s o n ,  and  

t h e  crews on  h i s  v e s s e l s  were most  h e l p f u l  t o  u s .  

Thanks  t o  t h e  h e l p f u l n e s s  o f  Agnar Kofoed Hansen,  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 ,  I have  been  a b l e  t o  do  many more r e c o n n o i t r -  

i n g  f l i g h t s  t h a n  o t h e r w i s e  would have  b e e n  p o s s i b l e .  F e b r .  2 3 ,  

1965 ,  I made my 62nd r e c o n n o i t r i n g  f l i g h t  o v e r  S u r t s e y .  I had 

t h e n  v i s i t e d  t h e  i s l a n d  16  times by b o a t  and  l a n d e d  t h e r e  11 

t imes,  t h e r e o f  4 times by a i r .  My f i r s t  l a n d i n g  was Dec. 1 6 ,  

1963.  I had t a k e n  a b o u t  2000  p h o t o g r a p h s  o f  t h e  i s l a n d ,  whereof  

1300  i n  c o l o u r .  Wi th  t h e  a i d  o f  t h e s e  p h o t o s  and  v e r i c a l  p h o t o s  



t a k e n  a b o u t  e v e r y  second  month by t h e  G e o d e t i c  Survey  o f  I c e -  

l a n d ,  and  w i t h  f r e q u e n t  measurements  f rom c o a s t  g u a r d  v e s s e l s ,  

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

and  c o n t i n u i t y  b o t h  t h e  b u i l d i n g  up and  t h e  b r e a k i n g  down o f  

S u r t s e y ,  a s  w e l l  a s  t o  i l l u s t r a t e  most o f  t h e  v a r i o u s  p h a s e s  

o f  t h i s  s p e c t a c u l a r  e r u p t i o n ,  Only two maps b a s e d  on a e r i a l  

p h o t o s  have  been  worked o u t  y e t ,  and  some o f  t h e  a r e a l  f i g u r e s  

g i v e n  be low a r e  p r e l i m i n a r y .  

M r .  B s v a l d u r  Knudsen h a s  t a k e n  a  l o n g  16  mm c i n e m a f i l m  i n  

c o l o u r  o f  t h e  S u r t s e y  e r u p t i o n ,  and  I have  t r i e d  t o  b e  o f  a s s i s t -  

a n c e  t o  him i n  making t h e  f i l m  documentary  v a l u a b l e .  

C o u r s e  o f  e v e n t s .  

The S u r t s e y  e r u p t i o n  s t a r t e d  v i s i b l y  a t  07  h  1 5  m I c e l a n d  

mean t i m e  Mov. 1 4 ,  1963 .  T h i s  was w i t n e s s e d  by t h e  crew o f  t h e  

f i s h i n g  v e s s e l  I s l e i f u r  11 o f  t h e  Vestmann I s l a n d s .  The p o s i t i o n  

o f  t h e  v o l c a n i c  a c t i v i t y  was 6 3 O 1 8 ' ~  and  2 0 ~ 3 6 ' .  5  W ,  t h r e e  n a u t .  

mi les  WSW o f  G e i r f u g l a s k e r ,  t h e  s o u t h e r n m o s t  i s l a n d  o f  I c e l a n d .  

A t  11 o ' c l o c k ,  when f i r s t  s e e n  by t h e  w r i t e r ,  t h e r e  were a c t i v e  

e r u p t i o n s  i n  a t  l e a s t  two s e p a r a t e  p l a c e s  o n  a l i n e  r u n n i n g  

N 35O E t o  S  35O W ,  and  t h e  l e n g t h  o f  t h e  f i s s u r e ,  a b o u t  500  m 

i n  l e n g t h .  The f o l l o w i n g  n i g h t  t h e  i s l a n d  was b o r n .  I n  t h e  

morn ing  o f  Mov. 1 5  i t  had r e a c h e d  a  h e i g h t  o f  1 0  m ,  a n d  d u r i n g  

t h e  n e x t  few d a y s  it grew r a p i d l y ,  a s  t h e  e r u p t i o n  was more o r  

less  c o n t i n u o u s .  Mov.19 t h e  i s l a n d  was 6 0  rn h i g h  and  600  m l o n g .  

Then i t  was s t i l l  a n  o b l o n g  r i d g e ,  s p l i t  by a  f i s s u r e  w h i c h  was 

f l o o d e d  by t h e  s e a ,  and  on  t h i s  f i s s u r e  two t o  f o u r  s e p a r a t e  

v e n t s  were  e r u p t i n g ,  s h i f t i n g  f rom one  p a r t  o f  t h e  f i s s u r e  t o  

a n o t h e r .  G r a d u a l l y  t h e  form o f  t h e  i s l a n d  changed  t o  hoof s h a p e ,  

wh ich  a f t e r  Nov. 26 was u s u a l l y  open  t o  t h e  s o u t w e s t ,  Sometimes 

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

r e e f  was b roken  by t h e  s u r f ,  o r  blown away by e x p l o s i o n s .  A f t e r  

t h e  m i d d l e  o f  December o n l y  o n e  c r a t e r  was a c t i v e  most  o f  t h e  

t i m e ,  and  t h e  i s l a n d  became n e a r l y  c i r c u l a r .  I n  s p i t e  o f  t h e  



ve ry  e f f e c t i v e  mar ine  a b r a s i o n ,  which a t  t i m e s  c u t  broad p l a t -  

forms i n t o  t h e  o u t e r  w a l l s  o f  t h e  v o l c a n i c c o n e ,  t h e  i s l a n d  on t h e  

whole grew i n  a r e a  and h e i g h t .  Dec. 30 ,  t h e  h e i g h t  was 145 m and 

t h e  diam. abou t  1100 m .  

Towards t h e  end o f  January t h e  a c t i v i t y  i n  t h e  c r a t e r  c ea sed  

a l t o g e t h e r .  The i s l a n d  has  t h e n  reached  a  h e i g h t  of  174 m ,  o r  

300 m from t h e  former s e a  f l o o r .  Its max. l e n g t h  was t h e n  1300 m.  

Febr .  2 a t  11 p.m. a  new ven t  s t a r t e d  a t  s e a  l e v e l  on t h e  NW 

f l a n k  of  t h e  cone ,  and t h e  fo l l owing  day t h e  new e r u p t i o n  i n -  

c r e a s e d  r a p i d l y .  Between Febr .  2 and 7  two v e n t s  were u s u a l l y  

p l a y i n g  a t  t h e  new e r u p t i o n  s i t e ,  t h e  innermost  e r u p t i n g  l a v a  

f o u n t a i n s  a s  t h e  o u t e r  one ,  which was t e p h r a  p roduc ing ,  b a r r e d  

t h e  s e a  from a c c e s s  t o  i t .  A f t e r  Febr .  7  o n l y  t h e  o u t e r  v e n t ,  

S u r t u r  11, was a c t i v e ,  behaving on t h e  whole i n  s i m i l a r  way a s  

S u r t u r  I had done u n t i l  i ts  e x t i n c t i o n  a t  t h e  end o f  February .  

The e r u p t i o n  was wholly e x p l o s i v e ,  e i t h e r  w i t h  i n t e r m i t t e n t  "wet" 

e x p l o s i o n s ,  when t h e  s e a  f looded  t h e  v e n t ,  o r  w i t h  a more o r  less 

con t i nuous  uprush  of t e p h r a  and vapour ,  when t h e  a c c e s s  o f  wa t e r  

was b locked by a  t e p h r a  r e e f .  The e x p l o s i v e  a c t i v i t y  went on  

u n t i l  A p r i l  4  a t  noon, when s o  t h i c k  a  t e p h r a  w a l l  b lacked  t h e  

gap i n  t h e  c r a t e r  w a l l  t h a t  t h e  s e a  had no l o n g e r  a c c e s s  t o  t h e  

v e n t .  Then t h e  e r u p t i o n  changed t o  a  whol ly  e f f u s i v e  one  w i t h  

l a v a  i n  t h e  c r a t e r ,  and s o  i t  has  been s i n c e  t hen .  

When t h e  e x p l o s i v e  a c t i v i t y  c ea sed  t h e  e r u p t i o n  had,  r ough ly  

e s t i m a t e d ,  produced 400/500 m i l l i o n  cub .me te r s  o f  t e p h r a ,  e q u i v a l -  

e n t  t o  a n  ave rage  p roduc t i on  of  40 cub.m p e r  second.  The a r e a  o f  

t h e  i s l a n d  a t  t h e  end o f  t h e  e x p l o s i v e  phase  was abou t  1 . 0 5  km2. 

The e f f u s i v e  phase .  

S ince  t h e  e f f u s i v e  e r u p t i o n  s t a r t e d  on A p r i l  4 ,  1964,  a  l a v a  

l a k e  h a s  n e a r l y  con t i nuous ly  b o i l e d  i n  t h e  c r a t e r ,  and excep t  f o r  

a  l u l l  i n  t h e  l a v a  p r o d u c t i o n  between t h e  end o f  A p r i l  and June  9 ,  

1964,  t h e r e  h a s  been no s t o p  i n  t h e  f low of l a v a  from t h e  c r a t e r .  

A t  t i m e s  t h e  l a k e  r o s e  s o  h igh  t h a t  t h e  l a v a  we l l ed  o v e r  t h e  r i m s  



of  t h e  v e n t  and f l o o d e d  t h e  s l o p e s  o f  t h e  l a v a  dome w i t h  s p e e d s  

up t o  a t  l e a s t  1 0  m p e r  s e c o n d .  More o f t e n ,  however ,  t h e  l a v a  

found  o u t l e t s  t h r o u g h  c h a n n e l s  h i g h  in t h e  l a v a  dome f l o w i n g  

down t h e  s l o p e s  i n  many r i v u l e t s .  G r a d u a l l y  t h e i r  r o u t e s  were 

e x t e n d e d  a l o n g  c l o s e d  t u n n e l s ,  and  du.ri.ng t h e  w i n t e r  1964/65 

t h e s e  r i v u l e t s  u s u a l l y  d i d  n o t  come t o  t h e  s u r f a c e  u n t i l  t h e y  

had a l m o s t  r e a c h e d  s e a  l e v e l .  The l a v a  h a s  m a i n l y  f lowed t o w a r d s  

s o u t h  a n d  b u i l t  up a  s e m i c i r c u l a r  l a v a  dome w i t h  t h e  r e s u l t  t h a t  

S u r t s e y  may now b e  r e g a r d e d  a s  a  t a b l e m o u n t a i n ,  v i x ,  a  b a s a l t  

s h i e l d  v o l c a n o  r e s t i n g  on  a t e p h r a  s o c l e .  The h e i g h t  o f  t h e  l a v a  

dome a b o v e  s e a  l e v e l  was a ,bout  95 m a t  t h e  end  o f  A u g u s t ,  1964;  

O c t .  2 3  i t  was 1 0 0  m, and  h a s  n o t  changed  much s i n c e  t h e n ,  The 

a r e a  o f  t h e  new i s l a n d ,  which  was a b o u t  1 . 7  km2 a t  t h e  end  o f  

A u g u s t ,  1 9 6 4 ,  was 2 . 3  k  a c c o r d i n g  t o  a n  a e r i a l  pho tog rammet r i c  

measurement  o f  Feb .  2 3 ,  1965 .  B a t h y m e t r i c  maps a r e  needed  b e f o r e  

t h e  t o t a l  amount o f  l a v a  c a n  b e  c a l c u l a t e d ,  b u t  i t  seems t h a t  t h e  

p r o d u c t i o n  o f  l a v a  p e r  month is a b o u t  t h e  same,  c a l c u l a t e d  i n  

w e i g h t ,  a s  t h a t  o f  t e p h r a  d u r i n g  t h e  e x p l o s i v e  p h a s e  o f  t h e  

e r u p t i o n .  The c h e m i c a l  c o m p o s i t i o n  o f  t h e  l a v a  is t h e  same a s  

t h a t  o f  t h e  t e p h r a .  Thus t h e  change  f rom e x p l o s i v e  t o  e f f u s i v e  

a c t i v i t y  was due  e n t i r e l y  t o  change  i n  t h e  e x t e r n a l  c o n d i t i o n s .  

What h a p p e n s ,  when t h e  l a v a  e n t e r s  t h e  s e a .  

From t h e  v e r y  b e g i n n i n g  o f  t h e  l a v a  e r u p t i o n  i t  h a s  b e e n  

s t r i k i n g ,  how much o f  t h e  l a v a  becomes f r a g m e n t e d  when coming i n  

c o n t a c t  w i t h  t h e  s e a  w a t e r .  E x p l o s i v e  p s e u d o e r u p t i o n s  on  a  s m a l l  

s c a l e  c o u l d  f r e q u e n t l y  b e  o b s e r v e d .  A g r e a t  amount o f  c o a r s e ,  

more o r  l e s s  g l a s s y  s a n d  was formed b e c a u s e  o f  f r a g m e n t a t i o n  o f  

t h e  pahoe-hoe l a v a  s u r f a c e  by r a p i d  c o o l i n g ,  a n d  a l s o  by t h e  

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

t h e  s u r f .  The s a n d  t h u s  formed b u i l d s  up a  c o l l a r  o f  s a n d  i n  

f r o n t  o f  t h e  l a v a  f l o w  s o  t h a t  a t  low t i d e  one  c a n  walk on  a 

s a n d y  b e a c h  i n  f r o n t  o f  t h e  a d v a n c i n g  l a v a .  The l a v a  is t h u s  

c o n s t a n t l y  a d v a n c i n g  o v e r  a l a y e r  o f  wet  s a n d  a t  s e a  l e v e l ,  How 

t h i c k  t h i s  l a y e r  is  w e  do  n o t  know y e t ,  b u t  i t  may be  assumed t h a t  



f rom s e a  l e v e l  and  down t o  t h e  f o r m e r  s e a - f l o o r  a t  130/140 m d e p t h ,  

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

l a v a ,  wh ich  a l s o  may b e  i n t r u d e d  i n t o  t h e  w a t e r  soaked  s a n d  t o  

some e x t e n t .  Only by d r i l l i n g  t h r o u g h  t h e  new l a v a  c a n  we g e t  a  

d e f i n i t e  knowledge o f  t h e  s u b m a r i n e  s t r u c t u r e  o f  t h e  l a v a  f l o w ,  

and s u c h  a  d r i l l i n g  i s  h i g h l y  d e s i r a b l e ,  a s  i t  may th row l i g h t  on  

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

Where t h e  l a v a  h a s  c e a s e d  t o  f l o w  i t  t a k e s  o n l y  few weeks 

f o r  t h e  m a r i n e  a b r a s i o n  t o  form v e r t i c a l  c l i f f s  u p  t o  40  f e e t  a t  

t h e  l a v a  f r o n t .  Above h i g h  w a t e r  l e v e l  t h e s e  c l i f f s  a r e  m a i n l y  

b u i l t  up  o f  t h i n  l a v a  s h e e t s ,  i n  p l a c e s  i n t e r c a l a t e d  by l a y e r s  

o f  s a n d ,  Below h i g h  w a t e r  l e v e l  t h e r e  is i n  p l a c e s  a  c l e a r  t e n d e n c y  

t o w a r d s  t h e  f o r m a t i o n  o f  p i l l o w  l a v a .  O c c a s i o n a l l y  a  f ew ,  r a t h a *  

w e l l  d e v e l o p e d  p i l l o w s  have  b e e n  o b s e r v e d ;  t y p i c a l  p i l l o w  l a v a  

h a s  n o t  b e e n  o b s e r v e d ,  b u t  one  may e x p e c t  i t  t o  b e  formed below 

low w a t e r  l e v e l .  

Geomorpho log ica l  s t u d i e s .  

S u r t s e y  is  a  t r u e  P a r a d i s e  f o r  g e o m o r p h o l o g i s t s ,  The f i g h t  

be tween  t h e  c o n s t r u c t i v e  and  d e s t r u c t i v e  f o P c e s  i s  f a s c i n a t i n g ,  

b u t  a l s o ,  when t h e  e r u p t i o n  h a s  come t o  a n  e n d ,  i t  w i l l  b e  

i n t e r e s t i n g  t o  f o l l o w  t h e  work o f  t h e  e x o g e n i c  f o r c e s :  m a r i n e  

a b r a s i o n ,  t h e  e r a s i o n  o f  wind and  r u n n i n g  w a t e r ,  l a n d s l i d i n g ,  

f r o s t  a c t i o n ,  e t c . ,  which  w i l l  c o n t i n u e  t o  change  t h e  s h a p e  o f  

t h e  i s l a n d .  Most of  t h e s e  f o r c e s  work t h e r e  w i t h  n e a r l y  i n c r e d i b l e  

s p e e d  and  e f f i c i e n c y ,  and  i l l u s t r a t e  how r e l a t i v e  t h e  t i m e  f a c t o r  

is i n  g e o m o r p h o l o g i c a l  p r o c e s s e s .  

Morphoscopic  s t u d i e s ,  which  s t a r t e d  i n  A p r i l ,  1964 ,  r e v e a l  

t h a t  t h e  r o u n d i n g  o f  b l o c k s  and  g r a v e l  on t h e  s h o r e s  is a n  

e x t r e m e l y  f a s t  p r o c e s s ,  and  o n  t h e  whole  i t  is a s t o n i s h i n g  how 

f a s t  v a r i o u s  l a n d s c a p e  f o r m s  a r e  c r e a t e d  on  t h e  new i s l a n d ,  




