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A .  M a t e r i a l  and Methods. 

Nine s u r v e y s  were c a r r i e d  o u t  i n  t h e  w a t e r s  around S u r t s e y  

d u r i n g  t h e  one  y e a r  p e r i o d  November 1963 - November 1964 (Tab le  1 ) .  

Tab le  1. Hydrographic Work i n  t h e  Waters  around S u r t s e y  

(Nov. 1963 - Nov. 1964) .  

S h i p  No. o f  No. o f  obs .  
C r u i s e  Date  s t a t i o n s  tOc S o/oo 

A l b e r t  A l b e r t  15.-16.XI 

Maria J f i l i a  P-63 1 . - 3 . X I I  

IEgir A-64 21.  -24. I 

b o r s t .  ]?orskab. K-64 31.111-3. I V  
t 1 L-64 10 .  I V  

Fanney P-64 29.-3O.V 

?Egir R-64 22.  -23. V I  

A l b e r t  Q-64 5. - 7 .VI I I  

F l G k a k l e t t u r  RII -64 16 .  -17.XI 

T o t a l  220 1051 1046 

The hydrograph ic  o b s e r v a t i o n s  c o n s i s t e d  o f  t empe ra tu r e  

measurements and c o l l e c t i o n  of wa t e r  samples  f o r  s a l i n i t y  d e t e r -  

m i n a t i o n s  and o t h e r  chemica l  a n a l y s e s .  The t e m p e r a t u r e  measure- 

ments  were made w i t h  t h e  common r e v e r s i n g  thermometer  

( - \  tOc - t 0 . 0 2 ) ,  t h e  wa t e r  s amp l ing  w i t h  Knudssn wa t e r  b o t t l e s ,  

and t h e  s a l i n i t y  d e t e r m i n a t i o n s  w i t h  t h e  c o n d u c t i v i t y  method 



(Auto-Lab Sa l i nome te r ;  A S  o/oo = 0 .003 ) .  A con t i nuous  s e a  

s u r f a c e  t e m p e r a t u r e  r e c o r d e r  was a l s o  o p e r a t e d  d u r l n g  some o f  

t h e  c r u i s e s .  

The o b s e r v a t i o n s  were made on one  N-S go ing  and on one  E-W 

going  s e c t i o n ,  w i t h  S u r t s e y  i n  t h e  midd l e ,  and w i t h  s t a t i o n s  from 

12 m i l e s  d i s t a n c e  up t o  300 m d i s t a n c e  o f f  t h e  i s l a n d .  During some 

o f  t h e  crdises, o b s e r v a t i o n s  were a l s o  made on s e c t i o n s  f a r t h e r  t o  

t h e  west, a c r o s s  t h e  s h e l f  a r e a  (Se lvogsbank i ) .  

A l l  t h e s e  o b s e r v a t i o n s  a r e  v a l u a b l e  i n  connec t i on  w i t h  de- 

t a i l e d  oceanog raph i c  o b s e r v a t i o n s  i n  t h i s  v e r y  p r o d u c t i v e  a r e a  

o f f  I c e l a n d .  

I n  a d d i t i o n  t o  d a t a  from t h e  s u r v e y s  i n  t h e  s e a  a r e a  around 

S u r t s e y ,  some t empe ra tu r e  o b s e r v a t i o n s  and wate r  sampl ings  were 

made from t h e  s h o r e  o f  S u r t s e y  and a l s o  by f i she rmen  i n  t h e  s u r -  

round ing  w a t e r s .  

. B .  Obse rva t i ons  and R e s u l t s .  

On November 13, 1963, a  day b e f o r e  t h e  v i s i b l e  e r u p t i o n ,  a  

s h i p  conduc t i ng  h e r r i n g  s e a r c h  i n  t h e  a r e a  (M/T b o r s t e i n n  porska-  

b i t u r )  r e c o r d e d  a  d i s t i n c t  t empe ra tu r e  maximum o f  9 .  ~ O C  a b o u t  

2 miles sou thwes t  from the  e r u p t i o n  c e n t e r ,  w h i l e  t empe ra tu r e  i n  

o t h e r  p a r t s  o f  t h e  r e g i o n  was abou t  ~ O C .  T h i s  i n d i c a t e d  t h a t  

some underwate r  v o l c a n i c  a c t i v i t y  had a l r e a d y  s t a r t e d  a t  t h i s  

t i m e  . 
I n  t h e  n e x t  morning,  t h e  v i s i b l e  e r u p t i o n  was f i r s t  n o t i c e d  

by t h e  crew o f  a  f i s h i n g  boa t  ( I s l e i f u r  11), a  coup l e  o f  m i l e s  

away. A t  a  d i s t a n c e  o f  abou t  0 . 4  m i l e s  from t h e  e r u p t i o n  c e n t e r  

t h e  b o a t ' s  e n g i n e e r  measured a  s e a  s u r f a c e  t empe ra tu r e  o f  abou t  

l lOc, which was a t  l e a s t  3 - 3 . 5 O ~  h i g h e r  t h a n  e l sewhere  i n  t h e  

nearby c o a s t a l  a r e a .  On t h e  o t h e r  hand, no i n c r e a s e  i n  s e a  

t e m p e r a t u r e  due  t o  t h e  e r u p t i o n  was n o t i c e d  t h e  day a f t e r ,  d u r i n g  

t h e  f i r s t  oceanograph ic  su rvey  t o  t h e  a r e a  (November 15-16, 1963 ) ,  

n o t  even i n  300 m d i s t a n c e  from t h e  e r u p t i o n  c e n t e r .  



During t h e  s u r v e y s  made i n  December 1963,  January  and t h e  

beg inn ing  of  A p r i l ,  1964,  a g a i n  no i n c r e a s e  i n  s e a  t empe ra tu r e  

c ou ld  b e  found a t  s h o r t  d i s t a n c e s  from S u r t s e y .  On t h e  c o n t r a r y ,  

t h e  t e m p e r a t u r e  was s l i g h t l y  lower (abou t  0.2Oc) a t  t h e  s t a t i o n s  

worked n e a r  S u r t s e y  t h a n  f a r t h e r  away, p robab ly  a s  a r e s u l t  o f  

c o o l i n g  on a  sha l l ow  wa te r  d u r i n g  w i n t e r  t i m e .  

On A p r i l  3 ,  1964,  a  l a v a  e r u p t i o n  began ,  b u t  up t o  t h a t  

d a t e  t h e  main e r u p t i o n  m a t e r i a l  c o n s i s t e d  o f  a  t eph ra - l aden  mass.  

On A p r i l  1 0 ,  1964,  d u r i n g  a  c o n t i n u o u s  f l ow  of  l a v a  from t h e  

i s l a n d  i n t o  t h e  s e a ,  a  s e a  s u r f a c e  t empe ra tu r e  of  8 . 3 O ~  was 

r e c o r d e d  0 . 4  m i l e s  e a s t  o f  S u r t s e y ,  which was 0 .  5OC h i g h e r  t h a n  

f a r t h e r  away. 

I t  would be  d i f f i c u l t  t o  t r a c e  a  s l i g h t  i n c r e a s e  i n  s e a  s u r -  

f a c e  t e m p e r a t u r e  d u r i n g  t h e  summer months (May, June ,  J u l y ,  Augus t ) ,  

because  o f  t h e  s e a s o n a l  warming-up due  i n  t h e  s u r f a c e  l a y e r ,  b u t  

a t  l e a s t  no unusua l  i n t e n s e  warming-up due  t o  t h e  e r u p t i o n  was 

obse rved  on t h e  c r u i s e s  i n  May and June ,  1964. 

On J u l y  6 ,  1964,  f i she rmen  r e p o r t e d  a  s e a  s u r f a c e  t e m p e r a t u r e  

o f  30-40°c i n  5 0  m d i s t a n c e  from t h e  lava-sea  i n t e r f a c e  a t  t h e  

s h o r e  o f  S u r t s e y ,  T h i s  h i g h  t e m p e r a t u r e  was suppo r t ed  by tempera-  

t u r e  measurements made by a  g roup  from t h e  P h y s i c s  Labo ra to ry  

o f  t h e  U n i v e r s i t y  of  I c e l a n d  on September 1 2 ,  1964,  i n  a  c r e e k  

a t  t h e  s h o r e s  o f  S u r t s e y .  The wea ther  c o n d i t i o n  was v e r y  f a v o u r -  

a b l e .  The r e s u l t s  a r e  g iven  i n  T a b l e  2 .  

Tab l e  2 .  Sea Temperature  and S a l i n i t y  Measurements on S u r t s e y  

on September 1 2 ,  1964. 

Depth D i s t a n c e  from t h e  l ava-sea  
m i n t e r f a c e  t °C S  o / l oo  



On 0c tobe r  10 ,  1964, measurements were a g a i n  made on S u r t s e y .  

The tempera ture  on t h e  SE-coast i n  about  3 m d i s t a n c e  from t h e  lava-  

sea  i n t e r f a c e  was 16-17Oc, and t h e  s a l i n i t y  was 34.98 o/oo S. A t  

t h i s  t ime t h e r e  was a  c o n s i d e r a b l e  s w e l l  which made o b s e r v a t i o n s  

d i f f i c u l t .  Observa t ions  were a l s o  made i n  a  lagoon on Sur t s ey  

du r ing  t h a t  t r i p .  The tempera ture  t h e r e  was 6.2Oc and t h e  s a l i n i t y  

34.03 o/oo S. 

On t h e  c r u i s e s  i n  September and November, 1964, a g a i n  no 

i n c r e a s e  i n  sea  tempera ture  due t o  t h e  e r u p t i o n  was observed.  

Thus i t  may be  concluded t h a t  t h e  h e a t i n g  e f f e c t  of t h e  

e r u p t i o n  upon t h e  s e a  water  has  been very l i t t l e ,  e s p e c i a l l y  

a f t e r  t h e  i s l a n d  was born.  The sea  wa te r ,  f i r s t  i n  c l o s e  c o n t a c t  

w i t h  t h e  c r a t e r ,  and l a t e r  w i t h  t h e  l ava  mass,  must of  c o u r s e  

have been heated up l o c a l l y ,  bu t  owing t o  t h e  i n t e n s e  mixing 

w i t h  t h e  v a s t  q u a n t i t y  of sur rounding  ocean w a t e r ,  t h i s  e f f e c t  

cou ld  n o t  be t r a c e d  i n  a s  s h o r t  a  d i s t a n c e  from Sur t sey  a s  0.5-1.0 

m i l e s ,  and on ly  on one occas ion  i n  about 0 . 4  miles d i s t a n c e  from 

Sur t sey  . 




