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

L ike  i n  p r e v i o u s  y e a r s  my 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 

connected w i t h  t h e  Su r t s ey  e r u p t i o n  d u r i n g  1966 was t o  fo l low t h e  

changing h a b i t s  o f  t h e  e r u p t i o n  and t h e  morphological  changes  o f  

S u r t s e y  and a d j a c e n t  new v o l c a n i c  i s l a n d s .  

A more comprehensive geomorphological  r e s e a r c h  on S u r t s e y ,  

which I had planned f o r  1966 i n  c o o p e r a t i o n  w i t h  a  Danish geo- 

morpho log i s t ,  had t o  be postponed f o r  f i n a n c i a l  r e a s o n s .  

For r e c o n n o i t r i n g  f l i g h t s  over  S u r t s e y  i n  1966 I enjoyed 

a s  b e f o r e  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  General  o f  Av ia t i on ,  

M r .  Agnar Kofoed Hansen, and some o f  my t r i p s  t o  S u r t s e y  were 

made on Coast  Guard v e s s e l s  o r  w i t h  t h e  h e l i c o p t e r  o f  t h e  Coas t  

Guard S e r v i c e ,  t h a n k s  t o  i ts d i r e c t o r ,  PBtur S igurdsson .  Other  

t r i p s  were pa id  by t h e  Su r t s ey  Research S o c i e t y .  

During 1966 I made 2 1  r e c o n n o i t r i n g  f l i g h t s  ove r  S u r t s e y  

and t h e  J 6 l n i r  i s l a n d .  Two t imes  I landed on Su r t s ey  i n  h e l i c o p t e r  

Nine t i m e s  I went o u t  by boa t  and landed seven  times by b o a t  on 

S u r t s e y  and t h r e e  t i m e s  on J 6 l n i r ,  s t a y i n g  on t h e  i s l a n d ( s )  some- 

t i m e s  on ly  a  few hou r s ,  bu t  t h e  l o n g e s t  s t a y  on S u r t s e y  was t h r e e  

days .  

The p i l o t  S i g u r j 6 n  E ina r s son  h a s  con t inued  t o  g i v e  m e  

v a l u a b l e  i n fo rma t ion  from h i s  numerous f l i g h t s  over  S u r t s e y  and 

B j a r n i  H e r j 6 l f s s o n  and Skarphedinn Vilmundarson o f  t h e  C o n t r o l  

Tower o f  t h e  Vestmannaeyjar a i r f i e l d  have on my r e q u e s t  con- 

t i n u e d  t o  keep a  d i a r y  on t h e  behaviour  o f  t h e  vo lcano .  



Cinemaphotographing 

Osvaldur Knudsen has  cont inued w i t h  my a s s i s t a n c e  t h e  

cinemaphotographing o f  t h e  Su r t s ey  e r u p t i o n ,  u s i n g  16 mm co lou r -  

f i lm .  A new f i lm:  Me3 s v i g a  laevi - The Su r t s ey  e r u p t i o n  c o n t i n u e s ,  

has  j u s t  been f i n i s h e d .  I t  cove r s  t h e  pe r iod  from August 1965 

t o  Oct.  1966,  t h a t  is  t h e  l a s t -  months o f  t h e  f i r s t  e f f u s i v e  phase 

o f  Su r t s ey  and t h e  f i r s t  months o f  i t s  second effusive phase ,  be- 

s i d e s  t h e  b i r t h ,  development and d i s a p p e a r i n g  o f  t h e  ad j acen t  

v o l c a n i c  i s l a n d s  S y r t l i n g u r  and J 6 l n i r .  I t  a l s o  p i c t u r e s  some o f  

t h e  b i o l o g i c a l  r e s e a r c h  work t h a t  has  s t a r t e d  on S u r t s e y .  

A e r i a l  mapping 

Using t h e  Coast  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 Department aer ia l -photographed Su r t s ey  and a d j a c e n t  a r e a s  

four  t imes  i n  1966,  v i z .  on Febr.  6 ,  June 1 4 ,  Oct .  2  and Oct .  20 .  

The f i r s t  a e r i a l  photographing i n  1967 was c a r r i e d  ou t  Jan .  3 ,  

1967. The map reproduced here  a s  Fig .  1 is  based on a e r i a l  pho tos  

and should  be compared t o  t h e  maps F ig .  2  and 3 i n  my r e p o r t  i n  

t h e  Su r t s ey  Research P rog re s s  Report  11. 

My geomorphological  m a t e r i a l  from my 1 9 6 6 - v i s i t s  i n  S u r t s -  

ey and J 6 l n i r  has  no t  y e t  been worked up, and my r e p o r t  w i l l  

t h e r e f o r e  be r e s t r i c t e d  t o  a  s h o r t  summary o f  t h e  cou r se  o f  

e v e n t s  and i sopach  maps o f  t h e  t e p h r a  f a l l s  from S y r t l i n g u r  and 

J 6 l n i r  a s  they a r e  o f  a  fundamental i n f l u e n c e  on t h e  develop-  

ment o f  l i f e  on S u r t s e y .  

Course o f  e v e n t s  

When my r e p o r t  I1 ended,  Febr. 2 4 ,  1966,  a  new i s l a n d  t h a t  

had been born a s  a  r e s u l t  o f  submarine v o l c a n i c  a c t i v i t y  which 

became v i s i b l e  on Dec. 26 ,  1965,  0 . 5  n a u t .  m i l e s  WSW o f  S u r t s e y .  

A s  t h e  r a t e  o f  p roduc t ion  du r ing  t h e  f i r s t  weeks o f  t h e  v i s i b l e  
3 v o l c a n i c  a c t i v i t y  ha rd ly  exceeded one t o  two m / s e c ,  i t  may have 

t aken  one o r  two months t o  b u i l d  up a  r i d g e  h igh  enough t o  



p r o t r u d e  t h e  s u r f a c e  o f  t h e  ocean.  The e r u p t i o n  may t h u s  w e l l  

have broken through t h e  s e a  f l o o r  a t  about t h e  same t ime a s  the  

e r u p t i o n  ceased i n  S y r t l i n g u r  i n  l a t e  October 1965. 

The new i s l a n d  - l a t e r  c a l l e d  J 6 l n i r  ("Christmas i s l a n d " ) ,  

p ro t ruded  t h e  s e a  s u r f a c e  fo r  t h e  f i r s t  t ime Dec. 28 ,  1965. The 

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

two v e n t s  were u s u a l l y  a c t i v e .  The f i s s u r e  r a n  about ~ 2 5 ~ ~  - ~ 2 5 ' ~  

and t h e  d i s t a n c e  between t h e  v e n t s  was 50 t o  100 me t r e s .  Af te r  

January 20 u s u a l l y  only  one c r a t e r  was i n  a c t i o n .  During t h e  

w i n t e r  t h e  new i s l a n d  fought a  very  hard f i g h t  f o r  i t s  e x i s t e n c e .  

J an .  3  t h e  i s l a n d  was about 100 m long  and 50 m wide,  b u t  i t s  

he igh t  was only  a  few met res .  J an .  5  it was washed away f o r  t h e  

f i r s t  t ime .  Jan.  15 i t  appeared aga in  and Jan .  25 i ts h e i g h t  was 

about 35  m and t h e  a c t i v i t y  ( p h r e a t i c  exp los ive )  had i nc rea sed  

c o n s i d e r a b l y  s i n c e  i t s  v i s i b l e  beginning.  Two days  l a t e r  t h e  is- 

land  had d i sappeared  f o r  t h e  second t ime.  When a e r i a l  photo- 

graphed Febr .  6  t h e r e  were s h o a l s  on an a r e a  o f  about 600 m i n  

l e n g t h  and 150 m wide,  c f .  f i g .  1. Febr. 7 t h e  i s l a n d  had r e -  

appeared.  Febr.  12 i t s  l e n g t h  was about 200 m ,  h e i g h t  about 1 0  m 

and t h e  b l ack  t e p h r a  columns reached 250 m h e i g h t .  Febr. 15 t h e  

he igh t  was 23 m and t h e  l e n g t h  240 m. Febr. 16 t h e  i s l a n d  was 

washed away f o r  t h e  t h i r d  t ime .  

Febr .  28 t h e  l e n g t h  o f  t h e  i s l a n d  was n e a r l y  500 m. The 

e r u p t i o n  column r o s e  o c c a s i o n a l l y  t o  about 300 rn he igh t  and t h e  

vapour columns t o  4000 m h e i g h t .  March 3  J 6 l n i r  d i sappeared  f o r  

t h e  f o u r t h  t ime.  

March 18  i ts  he igh t  was about 3 0  m .  Apr i l  5  J 6 l n i r  d i s -  

appeared f o r  t h e  f i f t h  t ime t o  reappear  a  week l a t e r .  Af te r  t h a t  

t h e  i s l a n d  on t h e  whole i nc rea sed  i n  s i z e  through t h e  s p r i n g  and 

e a r l y  summer a s  t h e  s e a  was now mostly r a t h e r  calm. May 3 I 

e s t i m a t e d  i ts he igh t  a t  45 m .  When photographed June 14 t h e  a r e a  

was 28 h e c t a r e s  (70 a c r e s )  and t h e  he igh t  o f  t h e  c r a t e r  cone,  

which was s i t u a t e d  a t  its couthern  end ,  was a t  l e a s t  50 m. 

During J u l y  and e a r l y  August t h e  c r a t e r  cone reached  nearly 70 m 



h e i g h t  bu t  when t h e  e r u p t i o n  came t o  an end on Aug. 1 0 ,  1966, 

t h e  a r e a  had been reduced t o  about 16  h e c t a r e s .  September 2 0  

on ly  a  r e e f  some t e n s  o f  me t r e s  i n  l e n g t h  was v i s i b l e  a t  h igh  

t i d e .  

The J 6 l n i r  phase  o f  t h e  S u r t s e y  e r u p t i o n  was whol ly  exp los -  

i v e ,  s i m i l a r  t o  t h e  S y r t l i n g u r  e r u p t i o n  a l t hough  w i t h  t h e  d i f f e r -  

ence t h a t  t h e  con t inuous  uprush  a c t i v i t y  was more pronounced i n  

J 6 l n i r  d u r i n g  t h e  summer months t h a n  it  eve r  was i n  S y r t l i n g u r  

where t h e  s e a  had a  more easy a c e s s  t o  t h e  ven t  because  o f  t h e  

s m a l l e r  a r e a  o f  t h a t  i s l a n d .  On t h e  o t h e r  hand t h e  J 6 l n i r  pa r -  

oxysms were never  a s  v i o l e n t  a s  t h e  most v i o l e n t  ones  i n  S y r t -  

l i n g u r .  Yet t h e  vapour column a t  l e a s t  once (May 20)  reached  

about 6000 m h e i g h t .  

The t o t a l  volume o f  t e p h r a  produced d u r i n g  t h e  J 6 l n i r  phase  

can a t  t h e  moment on ly  be roughly  e s t i m a t e d .  I t  i s  o f  t h e  o r d e r  
3 o f  110 m i l l i o n  m , cor responding  t o  an average p roduc t i on  r a t e  

3 o f  5  m / s e e .  The p roduc t i on  r a t e  was t h u s  o f  t h e  same o r d e r  a s  

du r ing  t h e  S y r t l i n g u r  a c t i v i t y  bu t  p robab ly  on a  somewhat l a r g e r  

s c a l e .  

Maps o f  J 6 l n i r  have n o t  y e t  been worked o u t  excep t  t h e  o u t -  

l i n e  maps shown on Fig .  1, which show how g r e a t l y  t h e  s i t u a t i o n  

o f  t h e  i s l a n d  i n  r e l a t i o n  t o  t h e  v e n t  was a f f e c t e d  by t h e  

dominat ing wind d i r e c t i o n  a t  v a r i o u s  t i m e s .  

During t h e  summer o f  1965 t h e  c r a t e r  cone on t h e  sou the rn  

end o f  t h e  i s l a n d  became n e a r l y  s e p a r a t e d  from t h e  r e s t  o f  t h e  

i s l a n d  by a  s e m i c i r c u l a r  t e c t o n i c  graben c o n t a i n i n g  a  sha l low 

lagoon o f  t h e  same type  a s  t h e  S u r t s e y  lagoon,  which no doubt  

was formed i n  a  s i m i l a r  way i n  February 1964. 

Renewed e f f u s i v e  a c t i v i t y  i n  S u r t s e y  

A t  about  07 h  i n  t h e  morning o f  Aug. 1 9 ,  1966,  e f f u s i v e  

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

c r a t e r  which had been i n a c t i v e  s i n c e  t h e  end o f  January  1964, 



o r  more t h a n  2  1/2 y e a r .  When f i r s t  w i tne s sed  a t  c l o s e  r a n g e  (by 

& n i  Johnsen about 13h30m) a  f i s s u r e  about 150 m i n  l e n g t h ,  7 m 

wide i n  t h e  middle and about 13 m nea r  e ach  end had opened up i n  

t h e  f l o o r  o f  t h e  c r a t e r  and lavaf low about  100 m wide had sp read  

150 - 200 m towards  E. From t h e  f i s s u r e  l a v a  lumps were thrown up 

t o  about  50 m h e i g h t  bu t  no c r a t e r  w a l l s  had a s  y e t  been b u i l t  up 

About 8 0  m f u r t h e r  s o u t h  t h e r e  was a  glowing domeshaped p a t c h  o f  

l a v a .  I t  was n e a r l y  c i r c u l a r ,  d iamete r  about  1 0  m and i ts h e i g h t  

i n  t h e  middle  about  2  m .  When v i s i t e d  aga in  a t  1 8  h  t h e  l a v a  had 

begun t o  f low from t h i s  southernmost  " c r a t e r " .  When I t h e  fo l low-  

i n g  day measured t h e  d i s t a n c e  from t h i s  c r a t e r  t o  t h e  no thern-  

most end o f  t h e  new f i s s u r e  where two s e p a r a t e  v e n t s  were now 

throwing l a v a  lumps up t o  100 m h e i g h t ,  I found i t  t o  be 220 m .  

The d i r e c t i o n  o f  t h e  f i s s u r e  was N ~ O ~ E - S ~ O ~ W .  A t  18h40m t h a t  

day (Aug. 20)  t h e  l avaf low reached  t h e  s e a .  The average pro- 
3 d u c t i o n  o f  l a v a  u n t i l  t hen  d i d  no t  exceed 4  m /sec, bu t  was 

3 g r a d u a l l y  i n c r e a s i n g  and may have reached  5-10 m /sec t h e  fo l low-  

i n g  days .  Aug. 20 i n  t h e  morning t h e r e  was a  l a v a  f o u n t a i n  a c t i -  

v i t y  o f  t h e  Askja t y p e  i n  t h e  nor thernmost  c r a t e r  and a  con- 

s i d e r a b l e  p roduc t i on  o f  P e l b e s  h a i r ,  which means t h a t  t h e  foun- 

t a i n s  t h e n  had become Hawaiian. A t  t h e  end o f  Aug. t h e  l a v a  pro- 
3 d u c t i o n  was aga in  down t o  about  5  m /sec and t h e  average volume 

i n c r e a s e  o f  t h e  i s l a n d  and its s o c l e  between Aug. 19  and Dec. 31, 
+ 

1966,  is ,  roughly  c a l c u l a t e d ,  3 - 0 . 5  m3/sec. The t o t a l  volume 

o f  l a v a  and t e p h r a  produced by t h e  S u r t s e y  e r u p t i o n  u n t i l  t h e  
3  end o f  1966 is about  1 km . During most o f  t h e  autumn and w i n t e r  

on ly  one l a v a  c r a t e r ,  t h e  nor thernmost  o f  t h e  o r i g i n a l  t h r e e ,  

h a s  been a c t i v e  and b u i l t  up a  dome o f  a  s i m i l a r  shape  a s  t h e  

dome b u i l t  up by t h e  younger S u r t u r  c r a t e r  a l t hough  s t i l l  some- 

what lower .  The 1966 l a v a  c o v e r s  82 h e c t a r e s  ( c f .  f i g .  1 ) .  I t  

is t y p i c a l  pahoe-hoe l a v a .  

Area changes o f  S u r t s e y  d u r i n g  1966 

When measured on Aug. 24 ,  1965,  S u r t s e y  had an a r e a  o f  

245 h e c t a r e s ,  whereof 135 were covered by l a v a .  During t h e  



autumn and e a r l y  w in t e r  o f  1965 t h e  o u t l i n e s  o f  t h e  i s l a n d  d i d  

no t  change much. When comparing t h e  o u t l i n e s  o f  Su r t s ey  Aug. 24 ,  

1965,  and June 1 4 ,  1966, we s e e  t h a t  t h e  main d i f f e r e n c e  is t h a t  

t h e  marine ab ra s ion  has  c u t  away a s t r i p  o f  land on t h e  SE, E 

and NE s i d e  o f  t h e  i s l a n d  and depos i t ed  i t  on its N and W s i d e .  

T h i s  happened mainly i n  January and du r ing  t h e  f i r s t  f i v e  days  o f  

February.  The changes between Febr. 6  and June 1 4  were s m a l l .  By 

f a r  t h e  most e f f e c t i v e  a s s a u l t  o f  t h e  s e a  was launched d u r i n g  

f i v e  days  o f  con t inuous  s to rm from E  and SE f e b r .  1 - Febr. 5 ,  

which coincided wi th  f u l l  moon (Febr .  5 ) ,  s o  t h a t  t h e  h igh  t i d e s  

were e x t r a  h lgh  towards t h e  end o f  t h e  s torm.  Febr.  2  a  r e a l  

h u r r i c a n e  was blowing a s  t h e  wind v e l o c i t y  was t hen  BO k n o t s  o r  

45 na/sec, During t h e s e  days b locks  up t o  5  t o n s  were wrought up 

on t h e  f l a t  pahoe-hoe l a v a  p l a i n  on t h e  E  s i d e  o f  t h e  i s l a n d ,  

n e a r l y  7  m above t h e  h a l f - t i d e  l e v e l .  Blocks  broken o u t  o f  t h e  

l a v a  on t h e  NE s i d e  o f  t h e  i s l a n d  were t r a n s p o r t e d  westwards 

a long  t h e  c o a s t  du r ing  t h e  w in t e r  and formed a  r i d g e ,  30-50 m 
b road ,  o f  more o r  l e s s  rounded b o u l d e r s ,  ex tend ing  westwards 

about 600 m .  Blocks up t o  2  t o n s  were t r a n s p o r t e d  about 500 m 

a long  t h e  sho re .  Th i s  boulder - r idge  p r o t e c t e d  t h e  lagoon from 

f u r t h e r  f lood ing  by t h e  s e a  from NE. 

When a e r i a l  photographed June 14 ,  1966,  t h e  a r e a  o f  S u r t s e y  

was 235 h e c t a r e s ,  a  r e d u c t i o n  o f  1 0  h e c t a r e s  s i n c e  Aug. 24  t h e  

p r e v i o u s  yea r .  Jan .  3 ,  1967, t h e  a r e a  o f  t h e  i s l a n d  had i n -  

c r ea sed  t o  258 h e c t a r e s ,  which means an i n c r e a s e  o f  23  h e c t a r e s  

s i n c e  t h e  l a v a  began t o  flow aga in  on Aug. 1 9 ,  t h u s  an average 

i n c r e a s e  o f  1700 12/24 hours .  Fig .  1 shows t h e  o u t l i n e s  o f  

S u r t s e y  and S y r t l i n g u r  Aug. 24,  1965, t h e  o u t l i n e s  o f  Su r t s ey  

and J 6 l n i r  Febr. 2 ,  June 1 4 ,  Oct.  2  and Oct .  20 ,  1966,  and t h e  

o u t l i n e s  o f  Su r t s ey  on J an .  3 ,  1967. 

Tephra f a l l  on Su r t s ey  

Although t h e  a c t i v i t y  i n  J 6 l n i r  was p u r e l y  e x p l o s i v e  

t e p h r a f a l l  d i d  no t  a f f e c t  Su r t s ey  t o  any degree  u n t i l  t h e  be- 

g inn ing  o f  May 1966. From then  onwards t h e r e  was t e p h r a  f a l l  



now and t h e n  through May, June and t h e  beg inn ing  o f  J u l y  when 

t h e  wind was from S  o r  SW. Af t e r  J u l y  5  t h e r e  was on t h e  whole 

much l e s s  t e p h r a  f a l l .  When I walked around t h e  i s l a n d  on J u l y  

30  t h e  i n c r e a s e  i n  t h i c k n e s s  s i n c e  Ju ly  4 was ve ry  l i t t l e  excep t  

on a  s m a l l  b e l t  i n s i d e  t h e  s h o r e  on t h e  west  s i d e  o f  t h e  i s l a n d  

between t h e  20 c m  and 5  c m  i sopach  on Fig .  3 ,  where t h e  t h i c k n e s s  

had been n e a r l y  doubled.  

The t e p h r a  t h a t  f e l l  on Su r t s ey  was mainly medium sandy 

t o  c o a r s e  sandy.  Where t h e  l a y e r  was t h i c k e s t  t h e  max. g r a i n  

diam. was about 5 mm. Fig.  2  i s  an i sopach  map o f  t h e  t e p h r a  

l a y e r  d e p o s i t e d  by S y r t l i n g u r  1965. Much o f  t h a t  t e p h r a  had been 

washed o r  blown away when t h e  t e p h r a  f a l l  from J 6 l n i r  s t a r t e d .  





Fig. 2 

Isopach map  of the 
Syrtl ingur tephra on 
Surtsey according to  
measu remen t s  c a r r i e d  
out Sept. 16-17, 1965. 
Thickness in cm.  

Fig. 3 

Isopach map  of the 
J6lnir  tephra on 
Surtsey July 4, 1966. 
Thickness in cm.  




