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Repeated measurements a t  t h e  two f i x e d  magnetic s t a t i o n s ,  

Su r t s ey  I (20' 36 '  30" 1 ,  63O 18' 22" N) and Sur t sey  I1 ( 2 0 ~ 3 6 ' 3 0 "  W, 

63O 18 '  32" N), have given t h e  folJowing r e s u l t s :  

Su r t s ey  I 

Date U . T .  F ( $ )  H ( r )  Z ( r )  D 

1964,  Aug. 19 14:45 51487 

1964, Sep t .  12 10:50 51453.3 12784.8 49839.7 336O 1 9 ' . 1  

1965, March 1 4  10:30 51387.4 

1965, Sep t .  4 17:OO 51404.2 12824.8 49779.3 336O 0 1 ' . 4  

Su r t s ey  I1 

Date U . T .  F ( r )  H ( x )  z(( '6) D 

1964, Sep t .  12 13:30 51461.9 12848.2 49832.5 336O 44 ' .  8 

1965, March 14  9:55 51453.2 

. 1965, Sep t .  4 14:26 51569.7 

Simultaneous f i e l d  va lues  have been r ead  from t h e  r e c o r d i n g s  

of Leirvogur Magnetic Observatory.  The d i f f e r e n c e s  i n  magmetic 

f i e l d  components a r e  t h e  fo l lowing:  



Date  

S u r t s e y  I 1964 ,  Aug. 19 

1964 ,  S e p t .  12 

1965 ,  March 1 4  

1965 ,  S e p t .  4 

S u r t s e y  11 1964,  S e p t ,  12 

1965 ,  March 1 4  

1965 ,  S e p t .  4  

The r e s u l t s  a t  S u r t s e y  I1  show no i n d i c a t i o n  o f  a  changing 

magne t i c  f i e l d .  The c l o s e s t  d i s t a n c e  t o  t h e  l a v a  i s  h e r e  400-500 m e  

A t  S u r t s e y  I t h e r e  is a  c o n t i n u o u s  change i n  t h e  magne t i c  f i e l d .  

The p l a c e  i s  on t h e  t e p h r a  f o r m a t i o n  o n l y  100 m from t h e  edge  o f  

t h e  l a v a  and 200 rn from t h e  l a v a c r a t e r .  The d e c r e a s e  i n  t o t a l  

f i e l d  i n t e n s i t y  is  caused  by i n c r e a s i n g  m a g n e t i z a t i o n  of  t h e  l a v a  

due  t o  c o o l i n g .  T h i s  d e c r e a s e  is shown g r a p h i c a l l y  i n  F i g .  1. 

The map on F i g .  2  shows t h e  l o c a t i o n  o f  magnet ic  p r o f i l e s  

measured w i t h  a  p r o t o n  p r e c e s s i o n  magnetometer .  P r o f i l e  d e s i g n a t i o n s  

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

Q S u r t s e y  Resea rch  P r o g r e s s  Repor t  I). 

F i g .  3 shows t h e  magne t i c  f i e l d  i n t e n s i t y  a l o n g  p r o f i l e  D, 

T h i s  p r o f i l e  s t a r t s  i n  a n  e a r l y  c r a t e r  j u s t  o u t s i d e  t h e  edge  of  

t h e  l a v a s t r e a m .  The low f i e l d  i n t e n s i t y  a t  t h e  beg inn ing  of t h e  

p r o f i l e  is caused by t h e  edge o f  t h e  l a v a .  The e x t e n s i v e  minimum 

n e a r  t h e  w e s t e r n  end o f  t h e  p r o f i l e  may be  due  t o  h e a t i n g  from 

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

v a l u e  a t  t h e  w e s t e r n  end of t h e  p r o f i l e  is due t o  t h e  f a c t  t h a t  

i t  is on t h e  t o p  o f  a  c l i f f .  

P r o f i l e  E,  shown i n  F i g .  4 ,  was measured on March 3 from a 

r u b b e r  b o a t ,  The r o u t e  r u n s  from e a s t  t o  wes t  abou t  300 m from t h e  

s o u t h e r n  c o a s t  o f  S u r t s e y  w i t h o u t  any a c c u r a t e  p o s i t i o n i n g .  The 

d e p t h  a l o n g  t h e  r o u t e  is n o t  known a c c u r a t e l y ,  b u t  i t  is b e l i e v e d  



t h a t  t h e  magnet ic  a n o m a i l i e s  a r e  caused by b a s a l t  which t h e  

e r u p t i o n  has  d e p o s i t e d  on a  f l a t  sed imenta ry  seabo t tom.  

P r o f i l e  F  i n  F i g .  5  was measured on June  6  from a  s m a l l  b o a t  

a c r o s s  t h e  submar ine  h i l l  of " S u r t l a "  from s o u t h  t o  n o r t h .  T h i s  

h i l l  was formed a t  t h e  end of  1963 by a  submarine e r u p t i o n  which 

was on ly  v i s i b l e  a t  t h e  s u r f a c e  f o r  one o r  two weeks, b u t  a n  

i s l a n d  was never  formed.  A bot tom p r o f i l e ,  t a k e n  by means of a n  

echo s o u n d e r ,  i s  shown below t h e  magne t i c  p r o f i l e .  The r e s u l t s  

show t h a t  t h i s  h i l l  c o n t a i n s  some c o r e  of magnet ized  b a s a l t  

a l t h o u g h  most o f  i t  may be nonmagnetic m a t e r i a l  a s  i n  t h e  n o r t h e r n  

p a r t  o f  S u r t s e y .  

On August 31 a n  ae romagne t i c  su rvey  was c a r r i e d  o u t  over  

S u r t s e y  from a  h e l i c o p t e r  a t  a n  a l t i t u d e  o f  200 m w i t h  t h e  p r o t o n  

p r e c e s s i o n  probe  hanging 20  m below t h e  h e l i c o p t e r .  Measurements 

were a u t o m a t i c a l l y  made every  3  seconds  and r e c o r d e d  on a  f i l m .  

A t  t h e  same t i m e  a n o t h e r  camera t a k e s  pho tographs  s t r a i g h t  down 

f o r  p o s i t i o n i n g .  I n  a l l  28  p r o f i l e s  were f lown,  a l l  c r o s s i n g  t h e  

i s l a n d  i n  d i f f e r e n t  d i r e c t i o n s .  The map h a s  n o t  y e t  been worked 

o u t ,  b u t  one p r o f i l e  f lown from sou thwes t  t o  n o r t h e a s t  is  re- 

produced i n  F i g .  6  and shown on t h e  map a s  p r o f i l e  G.  The c r o s s  

s e c t i o n  o f  t h e  i s l a n d  and t h e  seabot tom p r o f i l e  a r e  t a k e n  from 

t h e  I c e l a n d i c  G e o d e t i c  Survey map from August ,  1965,  and t h e  

I c e l a n d i c  Hydrographic Survey map from J u l y ,  1964. The bottom 

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

The magne t i c  p r o f i l e  i n d i c a t e s  a  magnet ized  body a t  t h e  

bot tom o f  t h e  s e a  s o u t h w e s t  of  S u r t s e y .  I t  a l s o  shows t h a t  t h e  

s o u r h e r n  p a r t  of  t h e  i s l a n d  i s  s t r o n g l y  m a g n e t i c ,  w h i l e  t h e  

n o r t h e r n  p a r t  h a r d l y  c a u s e s  any anomaly i n  t h e  magne t i c  f i e l d .  



T e ~ , p e r a  t u r e  rmeasurements , 

Tempera ture  measurements were c o n t i n u e d  u s i n g  t h e  s a r t  

thermometer  a s  p r e v i o u s  y e a r ,  The r e s u l t s  a r e  t h e  f o l l o w i n g :  

Flowing l a v a  S of  c r a t e r  

50-100 rn from t h e  s e a  
-<--- 

March 1 3 ,  Smal l  l a v a t o n g u e  SSE of  
1965 c r a t e r .  50  rn from t h e  s e a ,  

% 

I 

Same p l a c e .  Lava emerging 1137°C' I 

I 
I 

I 

Ftb .  2 0 ,  1965 1 1 3 9 " ~ ~  

50-100 rn from t h e  s e a .  l141°r  

Same p l a c e .  Open l a v a s t r e a m  11 3 3 " ~  
f 

1-2 m b r o a d ,  Lava v e l o c i t y  1 1 3 4 ° ~  I 
I 

1 1  4 1 ' ' ~  
"--c----L--- . 

I/ 
ii 1 Same p l a c e .  Lava emerging 1 1 3 4 " ~  

from a s m a l l  h o l e ,  
---.-* -== A." . 

1 Lava i n  c r a t e r  

During the  l a s t  measurement i n  t h e  s m a l l  l a v a s t r c s ~  i t  w , 
noted t h a t  w h i l e  t h e  thermometer was a t  r e s t  t h e  texnperdtrir~ 

o n l y  w e n t  t o  1 1 1 7 ~ ~ ~  b u t  when i t  was s lowly  wi thd~dwr"  ant9  rll:. ! 

b a c k  a n d  f o r t h  c l o s e  t o  t h e  s u r f a c e  of  t h e  l a v a  t h e  t e m p i r , + t ' :  i 

r ? = e  t?  1132°@, P o s s i b l y  t h e  r i s e  i n  t e m p e r a t u r e  was d u k y  t o  



o x i d a t i o n  o f  t h e  l a v a .  The t e m p e r a t u r e  quoted is  a lways  t h e  

maximum t e m p e r a t u r e  found i n  e a c h  p l a c e  and may n o t  be t h e  t r u e  

t e m p e r a t u r e  of  t h e  l a v a .  

On March 1 4 t h  t h e  l a v a  was h i g h  enough i n  t h e  c r a t e r  s o  t h e  

thermometer c o u l d  r e a c h  i t  from t h e  edge .  The thermometer was thrown 

o u t  from t h e  edge i n t o  t h e  c r a t e r  and p u l l e d  back by t h e  l e a d s  

c o n n e c t i n g  its c o l d  end t o  t h e  v o l t m e t e r ,  u n t i l  t h e  c o l d  j u n c t i o n  

was abou t  1 m up on t h e  edge of  t h e  c r a t e r ,  A second o b s e r v e r  

watched t h e  v o l t m e t e r  and when i t  s topped  r i s i n g  t h e  thermometer 

was p u l l e d  up. I t  was i m p o r t a n t  n o t  t o  keep t h e  thermometer t o o  

l o n g  i n  t h e  c r a t e r  a s  i t  t h e n  would s t i c k  t o  t h e  edge .  Two measure- 

ments  were made. One gave a n  e . rn . f .  of  46 ,40  mV w i t h  a  c o l d  

j u n c t i o n  t e m p e r a t u r e  o f  16'6, t h e  o t h e r  4 6 , 7 4  mV w i t h  a  c o l d  

j u n c t i o n  t e m p e r a t u r e  o f  L S ~ C .  According t o  t a b l e s  of  t h e r m o e l e c t r i c  

e . m . f .  f o r  chromel-alumel thermocouples  t h i s  c o r r e s p o n d s  t o  1151 

and 1 1 6 2 O ~  r e s p e c t i v e l y .  
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