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

A s  s t a t e d  i n  my f o r m e r  r e p o r t  (SRPR I ,  pp .  51-55) 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 e  S u r t s e y  

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

i s l a n d ( s )  due  t o  t h e  d e s t r u c t i v e  f o r c e s ,  m a i n l y  m a r i n e  a b r a s i o n .  

A s  b e f o r e  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  

o f  t h e  C o a s t  Guard S e r v i c e ,  P g t u r  S i g u r d s s s n ,  and 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,  when I needed  a  t r i p  

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

S i n c e  my f i r s t  ~ e p o r t  was w r i t t e n  I have  made n e a r l y  40 

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

e l e v e n  t i m e s .  A s  t o  t h e  c o u r s e  o f  e v e n t s  I have  r e c e i v e d  much 

v a l u a b l e  i n f o r m a t i o n  f rom t h e  p i l o t  S i g u r ~ 6 n  E i n a r s s o n ,  who h a s  

b e e n  o v e r  S u r t s e y  2 0 0  t i m e s  s i n c e  t h e  e r u p t i o n  s t a r t e d .  Ano the r  

p i l o t  who h a s  g i v e n  m e  a  l o t  o f  i n f o r m a t i o n  is  B j o r n  P g l s s o n .  

The two men work ing  i n  t h e  c o n t r o l  tower  o f  t h e  Ves tmannaey ja r  

a i r f i e l d ,  B j a r n i  H e r j B l f s s o n  and  SkarphGBinn Vi lmundar son ,  have  

o n  my r e q u e s t  k e p t  a  d i a r y  a b o u t  t h e  b e h a v i o r  o f  t h e  e r u p t i o n .  

Aer i a  1 mapping.  

Us ing  t h e  C o a s t  Guard S e r v i c e ' s  a i r c r a f t  S I F ,  t h e  Ice- 

l a n d i c  Su rvey  Depa r tmen t  h a s  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  and  

a d j a c e n t  a r e a s  n i n e  t i m e s ,  v i z . :  F e b r .  1 7 ,  1964;  A p r i l  11, 1964;  

J u n e  1 6 ,  1964;  Aug. 2 5 ;  1 9 6 4 ;  Dec. 1 5 ,  1964;  F e b r .  2 3 ,  1965;  



A p r i l  2 1 ,  1965; Aug. 2 4 ,  1965;  Febr .  6 ,  1966.  The maps h e r e  

r eproduced  a r e  based on  t h e s e  a e r i a l  pho tos  and on a  t r i g o n o -  

m e t r i c  s u r v e y  c a r r i e d  o u t  i n  S u r t s e y  by t h e  Survey Department 

d u r i n g  t h e  summer o f  1965.  

Course o f  e v e n t s .  

When I w r o t e  my p r e v i o u s  r e p o r t  i n  l a t e  February  1965,  

t h e  e f f u s i o n  a c t i v i t y  was s t i l l  go ing  on i n  S u r t s e y .  I t  c o n t i n u e d  

u n t i l  t h e  middle  o f  May 1965.  Lava was f o r  the  l a s t  t i m e  s e e n  

f l o w i n g  i n  S u r t s e y  May 1 7 .  The t o t a l  a r e a  o f  t h e  l a v a  f low above 

s e a  l e v e l  was t h e n  1.53 km2 and t h e  a r e a  o f  S u r t s e y  2 . 4 5  km2. 

The h e i g h t  of  t h e  l a v a  dome was t h e n  p r a c t i c a l l y  t h e  same a s  it 

had been O c t .  2 3 ,  1964,  t h e  dome proper  100 m h i g h  and t h e  h i g h e s t  

p o i n t  o f  t h e  c r a t e r  r i m  118 m .  The t o t a l  volume o f  l a v a ,  i n c l u d i n g  

i t s  submarine  p a r t ,  c o n s i s t i n g  t o  a  g r e a t  e x t e n t  of  h y a A o c l a s t i t e s  

( p s e u d o t e p h r a ) ,  p i l l o w  l a v a  and p i l l o w  l a v a  b r e c c i a ,  c a n  o n l y  be  

r o u g h l y  e s t i m a t e d  a s  we s t i l l  l a c k  b a t h y m e t r i c  maps. A l i k e l y  
3  e s t i m a t e  is  250 a  300 m i l l i o n  m , c o r r e s p o n d i n g  t o  a n  a v e r a g e  

volume i n c r e a s e  o f  7  a  8 m3/sec. d u r i n g  t h e  13 112 months of  

e f f u s i v e  a c t i v i t y .  Al though v a r y i n g  c o n s i d e r a b l y  from day t o  

day t h e  l a v a  f low on t h e  whole g r a d u a l l y  d imin i shed  th roughou t  

t h e  w i n t e r  of  1964/65. Dur ing t h e  l a s t  months o f  e f f u s i v e  

a c t i v i t y  t h e  a v e r a g e  f l o w  h a r d l y  exceeded 3  m3/sec. 

The S y r t l i n g u r  p h a s e .  

No sooner  had t h e  a c t i v i t y  i n  S u r t s e y  come t o  a n  end t h a n  

t h e r e  were s i g n s  o f  submar ine  a c t i v i t y  0 . 6  km ENE o f  t h e  i s l a n d .  

May 22 ( p o s s i b l y  a l r e a d y  May 1 1 )  vapour was s e e n  r i s i n g  from 

t h i s  p l a c e .  May 28  t h e  submar ine  cone ,  which was i n  p r o g r e s s  

p r o t r u d e d  t h e  s e a  l e v e l  f o r  t h e  f i r s t  t i m e .  The t i n y  s p o t  v i s i b l e  

seemed t o  c o n s i s t  of  l a v a  lumps and n o t  o f  s c o r i a  and l a p i l l .  

June  6  t h e  i s l a n d  was 16  m h i g h ,  i ts  diam. 170 m .  T h i s  i s l a n d  

was washed away t h e  f o l l o w i n g  d a y s ,  b u t  became v i s i b l e  a g a i n  



J u n e  1 4 .  J u n e  16  i t s  h e i g h t  was 3 7  m and  i ts  max. diam.  1 9 0  m .  
2 Aug. 2 4  i ts  h e i g h t  was 45 m ,  max. diam.  420 m and  i ts  a r e a  0 . 0 8  km . 

S e p t .  1 5  i ts  h e i g h t  was 6 7  m ,  max. d iam.  a b o u t  650  m ,  and  i t s  

a r e a  a b o u t  0 . 1 5  km2. Two d a y s  l a t e r  i t s  h e i g h t  p r o b a b l y  exceeded  

70  m ,  b u t  f rom t h e n  on  t h e  d e s t r u c t i v e  f o r c e s ,  m a i n l y  t h e  m a r i n e  

a b r a s i o n  began  t o  g e t  t h e  b e t t e r  o f  t h e  c o n s t r u c t i v e  o n e s .  The 

e r u p t i o n  k e p t  o n ,  a l t h o u g h  o n  a  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  and  

t h e  v o l c a n o  was l a s t  s e e n  i n  a c t i o n  O c t .  1 7 ,  b u t  a f t e r  a  v e r y  

s to rmy  week i t  had c o m p l e t e l y  d i s a p p e a r e d  O c t .  2 4 ,  a n d  no a c t i v i t y  

h a s  l a t e r  b e e n  o b s e r v e d  i n  t h i s  p l a c e .  

The i s l a n d  n e v e r  g o t  a n  o f f i c i a l  name, b u t  i t  was p o p u l a r l y  

c a l l e d  S y r t l i n g u r ,  t h a t  i s  l i t t l e  S u r t u r .  I t s  a c t i v i t y  was 

s t r i k i n g l y  s i m i l a r  t o  t h a t  o f  S u r t s e y  d u r i n g  its e x p l o s i v e  

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

e x p l o s i o n s  a l t e r n a t i n g  i r r e g u l a r l y  w i t h  c o n t i n u o u s  u p r u s h .  F i g .  1 

shows a  t y p i c a l  a c t i v i t y  i n  S y r t l i n g u r .  D u r i n g  t h e  most  p o w e r f u l  

u p r u s h  paroxysms t h e  t e p h r a  co lumns  r e a c h e d  a b o u t  700 m h e i g h t .  

Tephra  was s p r e a d  a l l  a r o u n d .  When t h e  a c t i v i t y  o f  S y r t l i n g u r  

ended  t h e  t h i c k n e s s  o f  t h e  t e p h r a l a y e r  on  t h e  n o r t h e a s t e r n m o s t  

p a r t  o f  S u r t s e y  was 3 . 5  m ,  b u t  on  the  s o u t h w e s t e r n m o s t  p a r t  o f  

t h e  l a v a  f l o w  i t  was o n l y  2  c m .  The t o t a l  volume o f  t e p h r a  p r o -  

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

i s  o f  t h e  o r d e r  o f  50 m i l l .  m3, c o r r e s p o n d i n g  t o  a n  a v e r a g e  p r o -  

d u c t i o n  o f  4  m3/sec. d u r i n g  t h e  5  months  i ts  a c t i v i t y  l a s t e d .  T h i s  

is r o u g h l y  one  t e n t h  o f  t h e  p r o d u c t i v i t y  o f  S u r t s e y  d u r i n g  i t s  

f i r s t  mon ths .  

A c t i v i t y  SW o f  S u r t s e y .  

On Dec. 2 6 ,  1 9 6 5 ,  s u b m a r i n e  v o l c a n i c  a c t i v i t y  was f o r  t h e  

f i r s t  t i m e  o b s e r v e d  a b o u t  h a l f  a  n a u t .  m i l e  SW of  S u r t s e y .  The 

r i d g e  t h a t  was p i l e d  up  t h e r e  p r o t r u d e d  t h e  s e a  s u r f a c e  f o r  t h e  

f i r s t  t i m e  Dec. 2 8 ,  a n d  s i n c e  t h e n  a  s m a l l  i s l a n d  h a s  r e p e a t e d l y  

d i s a p p e a r e d  and  r e a p p e a r e d .  I t  h a s  r e a c h e d  a  max. h e i g h t  o f  



a b o u t  40  m and  a  max. l e n g t h  o f  250  m .  I ts  a c t i v i t y  was o f  t h e  

same t y p e  a s  S y r t l i n g u r ,  b u t  was o n  a  s t i l l  s m a l l e r  s c a l e .  The 

max, h e i g h t  o f  t eph ra -co lumns  o b s e r v e d  was a b o u t  250  m .  F e b r .  2 4 ,  

when t h i s  is  w r i t t e n ,  t h e  e r u p t i o n  i s  s t i l l  g o i n g  o n .  

The t o t a l  volume o f  t e p h r a  and l a v a  p roduced  by t h e  two 

S u r t u r  v e n t s  a n d , o t h e r  v e n t s  t h a t  have  been  a c t i v e  i n  t h e  a d j a c e n t  

a r e a  h a s  now exceeded  0 . 8  km3* The e r u p t i o n  is now t h e  s e c o n d  

l a r g e s t  r e c o r d e d  i n  I c e l a n d  s i n c e  t h e  s e t t l e m e n t  1100  y e a r s  a g o ,  

o n l y  t h e  "Mfvatn F i r e s q '  1725-1729 d i d  l a s t  l o n g e r .  

The S u r t s e y  a c t i v i t y  h a s  s h i f t e d  a t  l e a s t  f o u r  t i m e s  t o  a  

new v e n t  ( f i s s u r e ) .  The d i s t a n c e  be tween  t h e  ME-most and  SW-most 

o f  t h e s e  v e n t s  is 5  k m ,  d i r e c t i o n  ~ 6 5 ~ ~  - s ~ ~ O W ,  w h e r e a s  t h e  

i n d i v i d u a l  f i s s u r e s  seem t o  r u n  scout ~ 2 5 ~ ~  - ~ 2 5 ~ ~  and  t h e  

s y s t e m  o f  e r u p t i o n  f i s s u r e  t h u s  seems t o  b e  a r r a n g e d  e n  6 c h e l o n .  

Area  c h a n g e s  o f  S u r t s e y .  

The m a p , F i g .  3 ,  worked o u t  by t h e  I c e l a n d i c  Su rvey  D e p a r t -  

m e n t ,  shows t h e  o u t l i n e s  o f  S u r t s e y  a t  v a r i o u s  t i m e ; .  T a b l e  I i s  

based  on t h i s  map and  on measurements  o f  t h e  d i a m e t e r  a n d  h e i g h t  
4 

o f  t h e  i s l a n d  c a r r i e d  o u t  by o f f i c e r s  on  t h e  c o a s t  g u a r d  v e s s e l s  

a n d  supp lemen ted  by my p h o t o s .  The f i g u r e s  b e f o r e  F e b r .  1 7 ,  1964 ,  

c a n n o t  be r e g a r d e d  a s  a c c u r a t e .  The f i g u r e s  w i t h i n  b r a c k e t s  a r e  

b a s e d  on  t h e  knowledge t h a t  t h e r e  was p r a c t i c a l l y  no  change  o f  

t h e  a r e a  o f  S u r t s e y  a n d  i t s  l a v a  f l o w  be tween  t h e  end  b f  A p r i l  

a n d  J u l y  9 ,  1 9 6 4 ,  and  be tween  May 1 7  and  Aug, 2 4 ,  1965 .  

The d i a g r a m ,  F i g .  4 ,  is b a s e d  o n  T a b l e  I and  o n  measu re -  

m e n t s  o f  t h e  h e i g h t  o f  S u r t s e y  c a r r i e d  o u t  many t i m e s .  

S t u d i e s  on S u r t s e y .  

C o n t i n u e d  s t u d i e s  o f  t h e  l a v a  f l o w  when i t  e n t e r e d  t h e  

s e a  s t r e n g t h e n e d  t h e  w r i t e r 9 s  i m p r e s s i o n  o f  t h e  r a p i d  f o r m a t i o n  



o f  p s e u d o t e p h r a  o r ,  h y a l o c l a s t i t e s ,  wh ich  d u s t  c o n s t i t u t e  a 

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

f l o w .  The s i m i l a r i t y  b e t w e e n . S u r t s e y  and  t h e  g l a c i a l  t a b l e -  
6 

m o u n t a i n s  o f  I c e l a n d  and t h e  t u y a s  o f  B r i t i s h  Columbia is  

o b v i o u s .  The ma in  d i f f e r e n c e  seems t o  fie t b a t  S u r t s e y  was b u i l t  

up  i n  a n  o p e n  and  o f t e n  s t o r m y  s e a  wh ich  f o r  rn0nth.s was con-. 

s t a n t l y  b r e a k i n g  t h r o u g h  the '  c r a t e r  r i n g  and  f l o o d i n g  t h e  v e n t  

and  t h e r e b y  prol,onging t h e  p h r e a t i c  e x p l o s i v e  a c t i v i t y  o f  t h e  

v o l c a n o ,  'whereak t h e  t ab l , emoun ta ins  were p i l e d  up i n  ca lm w a t e r .  

Co 'nsequent ly  a i r b o r n e '  p p o c l a s t i c s  ( t e p h r a )  a r e  l i k e l y  t o  con-  

s t i t u t e  a  p r o p o r t i o n a t e l y  much g r e a t e r  p a r t  o f  o c e a n i c  t a b l e -  

m o u n t a i n s  t h a n  t h e  g l a c i a l  o h e s .  

My g e o m o r p h o l o g i c a l  s t u d i e s  i n  S u r t s e y  d u r i n g  t h e  summer 

o f  1965  were  s i m i l a r  t o  t h o s e  c a r r i e d  o u t  b e f o r e ,  v i z .  s t u d i e s  

o f  t h e  i n c r e a s g n g  roundn.ess o f  b l d c k s  and  g r a v e l s ,  s t u d i e s  o f  

t h e  c h a n g i n g  p r o f i l e s  *of .the l a v a  s h o r e  e t c .  The t h i c k n e s s  o f  . I 

. t h e  t e p h r a  l a y e r  f rom S y r t l i n g u r * w a s  measured  s e v e r a l  t imes a l l  

o i e r  t h e  i s l a n d . .  The m a t e r i a l  .has  n o t  y e t  b e e n  worked o u t  i n  any  

d e t a i l .  



Text  o f  f i g u r e s  

F i g .  1. T y p i c a l  e x p l o s i v e  ( p h r e a t i c )  a c t i v i t y  i n  S y r t l i n g u r .  

1. Smal l .  2 .  Medium s i ze .  3 .  Big  e x p l o s i o n s .  4. Nearly 

c o n t i n u o u s  u p r u s h .  5. Cont inuous  uprush .  6 .  No obse rva -  

t i o n s .  

F i g .  2 .  S u r t s e y  and S y r t l i n g u r  Aug. 24 ,  1965. Shaded: Lava 

covered  a r e a .  The I c e l a n d i c  Survey Department .  

F i g .  3 .  The chang ing  o u t l i n e s  o f  S u r t s e y  a c c o r d i n g  t o  a e r i a l  

p h o t o g r a p h i c  mapping by t h e  I c e l a n d i c  Survey Department .  

F i g .  4. Diagram showing t h e  a r e a  i n c r e a s e  of  S u r t s e y  and i ts  

l a v a  f low and t h e  i n c r e a s i n g  h e i g h t  of  t h e  i s l a n d .  
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Fig .  4 
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Sect ions ,  somewhat  schemat ized ,  i l lus t ra t ing  the development of 
Sur t sey .  I. Nov.  15, 1963 ; I I. Feb r .  5, 1964;  I I I. End of March ,  
1964;  IV.  A p r i l  4, 1964;  V. Aug. 25, 1964. 



TABLE I 

Area c h a n g e s  o f  S u r t s e y  and  i ts  l a v a  flow i n  h e c t a r e s .  

I n c r e a s e  I n c r e a s e  Lava I n c r e a s e  I n c r e a s e  a r e a  
ha ha haJday ha ha ha/day 

1963: 15. n6v.  0 

16. " 8 

20. " 40 

1. d e s .  37 

7. " 60 

1964:31. j a n .  90 

17. f e b .  102 

4. a p r .  115 

11. " 133 

30. " (137) 

16. j 6 n i  137 

9. j 6 l i  (137) 

25. a'g. 182 

23. o k t .  196 

15. d e s .  213 

1965:23. f e b .  234 

24. a p r .  236 

17. mai (245) 

24. a'g. 245 




