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1. Time-$apse photographs of  vo l can ic  c loud .  

During t h e  e a r l y  s t a g e s  of  t h e  e r u p t i o n ,  photographs 

were taken  of  t h e  upper p a r t  of t h e  v o l c a n i c  c loud a t  10  s e c .  

i n t e r v a l s  from t h e  Phys i ca l  Laboratory i n  Reykjavik ,  114 km from 

t h e  volcano.  The photographs were taken  on an 8 mm movie camera. 

The p e r i o d s  covered by t h e s e  photographs a r e :  

1963 Mov. 16 ,  7 ~ 3 0  - 16:05 I c e l .  Mean Time 
s P " 1 7 >  7 ~ 3 0  - 12:55 " o 8 P O  

0 P " 18 ,  11:20 - 15:35 " P O  PP 

0 P P q  22,  8 : 4 5 - 1 4 t 3 0  P q  P o P P 

t o  " 23, 9:50 - 16:05 '* P o P O  

" Dee. 1 ,  9235 - 1 5 ~ 4 5  " PP P 0  

From t h e s e  photographs i t  is  p o s s i b l e  t o  fo l low t h e  he igh t  

of t h e  c loud .  These measurements have not  y e t  been completed,  

bu t  t h e  maximum he igh t  shown on t h e s e  photographs occur red  on 

Nov. 23rd a t  10:lO o ' c l o c k ,  Between 7 and 9 km he igh t  t h e  t o p  

of t h i s  c loud r o s e  a t  a speed of 12 m/sec. F ig .  1 shows samples 

of how t h e  he igh t  of  t h e  v o l c a n i c  cloud v a r i e s  w i t h  t ime .  

2 .  Geomagnetic f i e l d  measurements, 

On Aug. 1 9 t h  f i e l d  i n t e n s i t y  measurements were c a r r i e d  

ou t  w i t h  a p ro ton  p reces s ion  magnetometer i n  c o l l a b o r a t i o n  

w i t h  M r .  Gudmundur Gudmundsssn. Measurements were made on 

p r o f i l e s  t o t a l l i n g  5 km a s  shown on t h e  map i n  f i g .  2 .  The 

r e s u l t s  have been reduced t o  mean f i e l d  i n t e n s i t y  a t  Leirvogur 

Magnetic Observatory,  and p r o f i l e s  A and B a r e  shown on f i g .  3 .  



P r o f i l e  A r e a c h e s  from t h e  e a s t  c o a s t  of t h e  i s l a n d  up a  s t e e p  

s l o p e  t o  t h e  155 m peak and from t h e r e  a l o n g  t h e  r i d g e  t o  t h e  

173 m h igh  t o p  c l o s e  t o  t h e  west c o a s t .  

The magnetic p r o f i l e  shows a  c l e a r  c o r r e l a t i o n  t o  t h e  

landscape.  A l l  peaks  g ive  inc reased  f i e l d  i n t e n s i t y ,  bu t  t h e  

v a r i a t i o n s  i n  i n t e n s i t y  a r e  remarkably s m a l l .  Along t h e  e n t i r e  

l e n g t h  of p r o f i l e  A t h e  i s l a n d  is  made of  v o l c a n i c  a s h e s  o r  sand ,  

formed du r ing  t h e  f i r s t  phase  of t h e  e r u p t i o n .  The r e s u l t s  show 

t h a t  t h i s  fo rmat ion  is  only  weakly magnetized.  

P r o f i l e  B r u n s  from t h e  end of t h e  l ava  f i e l d  i n  t h e  sou th-  

e a s t  p a r t  of  t h e  i s l a n d  a long  t h e  sandy beaches  i n  e a s t  and 

n o r t h  and ends  a t  t h e  end o f  t h e  l ava  f i e l d  i n  nor thwest .  

A s t r o n g  magnetic d i s t u r b a n c e  from t h e  l ava  shows up a t  

both ends  of  t h e  p r o f i l e .  Otherwise t h e  magnet ic  f i e l d  is homo- 

geneous. The two sma l l  maxima i n  t h e  magnet ic  p r o f i l e  might 

i n d i c a t e  t h e  l o c a t i o n  of  c r a t e r s  which were a c t i v e  du r ing  t h e  

e a r l y  s t a g e s  of t h e  e r u p t i o n .  

On Sep t .  1 2 t h  complete f i e l d  d e t e r m i n a t i o n s  were made 

a t  two p o i n t s  on t h e  i s l a n d  (marked by I  and I1 i n  f i g .  2.1. 

The D and H components were measured w i t h  a  QN-magnetometer 

and t h e  t o t a l  f i e l d  F w i t h  a  p ro ton  p r e c e s s i o n  magnetometer. 

Reduced t o  mean f i e l d  v a l u e s  a t  Leirvogur  t h e  r e s u l t s  were: 

Su r t s ey  I ( 2 0 ~ 3 6 ) 3 0 " ~ ,  6 3 ° 1 8 9 2 2 ' v ~ )  : 

D = 336O18' H = 1 2 8 0 0 ~ ~  F = 514556 

Sur t s ey  I1  ( 2 0 ~ 3 6 ' 3 0 ' ~ ~ ,  6 3 ° 1 8 ' 3 2 s v ~ )  : 

D = 336'44' H = 12847$ F = 51456i 

3 ,  Temperature measurements. 

On September 1 5 t h )  1964,  a n  a t t e m p t  was made t o  measure 

t h e  tempera ture  i n  f lowing lava  a t  i t s  advancing edge c l o s e  

t o  t h e  s h o r e  i n  t h e  s o u t h e a s t  p a r t  of  t h e  i s l a n d .  



The thermometer was a 2 m l ong  i r on -cons t an t an  thermo- 

coup le  enc lo sed  i n  a s t e e l  p i p e  O,SfQ i n  d i a m e t e r .  The e l e c t r o -  

mot ive  f o r c e  is measured w i t h  a microammeter having a n  i n t e r n a l  

r e s i s t a n c e  o f  25OOR and a f u l l  s c a l e  d e f l e c t i o n  of  50,uA. 

Temperature measurements i n  two d i f f e r e n t  p l a c e s  gave t h e  

f o l l o w i n g  r e s u l t s :  

Emf Cold j u n c t i o n  t empe ra tu r e  

64,5mV 25Oc 

63,OmV 30°c 

S tandard  t a b l e s  o f  Ehf f o r  i r on -cons t an t an  thermocouples  

on ly  ex t end  t o  ~ O O O ~ C ,  b u t  a l i n e a r  e x t r a p o l a t i o n  would g i v e  

a s  a r e s u l t  of t h e  two t empe ra tu r e  measurements 1 1 3 0 ~ ~  and 

1 1 1 0 ~ ~  r e s p e c t i v e l y .  For such  h i g h  t e m p e r a t u r e s  a n  iron-con- 

s t a n t a n  thermocouple is, however, no t  a r e l i a b l e  thermometer.  

Subsequent ly  a n  a t t e m p t  was made t o  measure t h e  tempera- 

t u r e  i n  a f lame of  g a s  emerging from a s m a l l  opening i n  t h e  

t o p  of a l a v a  cone abou t  100 m from t h e  c r a t e r ,  The opening was 

on ly  abou t  1 0  cm l o n g  and 1 c m  wide ,  b u t  t h e  g a s  emerged from 

it w i t h  a g r e a t  f o r c e ,  a p p a r e n t l y  w i t h  s u p e r s o n i c  speed ,  c r e a t i n g  

a loud w h i s t l i n g  sound. Samples o f  t h i s  g a s  were c o l l e c t e d  by 

Gudmundur S igva ldason  and Gunnlaugur E l i s s o n  f o r  chemical  and 

i s o t o p i c  a n a l y s i s .  

When t h e  thermometer was i n s e r t e d  i n  t h e  f l ame ,  t h e  s t e e l  

p i p e  mel ted  o r  burned ,  and t h e  thermocouple  was d e s t r o y e d .  A 

t ube  o f  s t a i n l e s s  S t e e l  used f o r  c o l l e c t i n g  g a s  samples was, 

however, no t  a f f e c t e d  by t h e  f l ame .  

On November 2 5 t h )  1964,  t empe ra tu r e  measurements were 

made w i t h  a 1 0  m l o n g  Chromel-Alumel thermocouple  enc lo sed  i n  

a chromium-nickel s t e e l  t u b e ,  0.25'' i n  d i a m e t e r .  The r e s i s t a n c e  

of  t h e  thermocouple i s  5 R .  The Emf was measured w i t h  t h e  same 

i n s t rumen t  a s  p r e v i o u s l y .  Measurements i n  a n  advancing l a v a  

f r o n t  a t  t h e  c o a s t  due s o u t h  o f  t h e  c r a t e r  gave t h e  f o l l o w i n g  

r e s u l t s :  



Emf Cold j u n c t i o n  t empe ra tu r e  T  

Loca t i on  1 47,9mV 
I S  2 47,9mV 

The thermometer i n t ended  f o r  measur ing t h e  t empe ra tu r e  

o f  t h e  c o l d  j u n c t i o n  was broken s o  t h e s e  t e m p e r a t u r e s  a r e  

on ly  e s t i m a t e d .  

Near t o  t h e  c r a t e r  t h e  thermometer was sunk abou t  5  m 
i n t o  a  l a r g e  opening i n  a  l a v a  t u n n e l .  A t empe ra tu r e  o f  abou t  

1 1 4 0 ~ ~  was r e a c h e d , b u t  t h e  thermometer d i d  no t  r e a c h  t h e  f l u i d  

l a v a .  T h i s  same openibg was be ing  used f o r  g a s  sampl ing by 

Gudmundur S igva lda son ,  Gunnlaugur E l f s s o n  and B r a g i  Arnason. 

I n  a n o t h e r  opening a t  t h e  edge of t h e  c r a t e r  a  tempera- 

t u r e  o f  abou t  1 1 7 0 ~ ~  was measured,  b u t  a l s o  h e r e  t h e  thermo- 

meter  does  n o t  appear  t o  have r eached  t h e  f l u i d  l a v a ,  ( v i s u a l  

o b s e r v a t i o n  was made imposs ib l e  by t h e  h e a t ) .  

On January  l a t h ,  1965,  a n  a t t e m p t  was made t o  measure 

t h e  t e m p e r a t u r e  i n  t h e  c r a t e r  i t s e l f .  The thermometer was hang- 

i n g  abou t  8 m v e r t i c a l l y  down from a  c l i f f  forming t h e  bank of 

t h e  c r a t e r  l a k e ,  t h e  c o l d  j u n c t i o n  was on ly  2  m from t h e  edge.  

A v i s u a l  o b s e r v a t i o n  o f  t h e  thermometer was n o t  p o s s i b l e  and 

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

t h e  t empe ra tu r e  on ly  r o s e  t o  between 1000 and 1 1 0 0 ~ ~ .  When t h e  

thermometer was p u l l e d  ou$ , abou t  50 kg o f  s o l i d i f i e d  l a v a  was 

s t f c k i n g  t o  i t s  end .  Most l i k e l y  t h i s  came from lumps o f  p a r t l y  

s o l i d i f i e d  l a v a  which were thrown up from t h e  s u r f a c e  o f  t h e  

l a v a  l a k e .  I n  a n  a t t e m p t  t o  f r e e  t h e  end o f  t h e  thermometer 

from t h e  s o l i d i f i e d  l a v a , t h e  thermometer was broken and had t o  

be b rought  home f o r  r e p a i r .  

On January  31st, t h e  t empe ra tu r e  was measured i n  l a v a  

abou t  800 m SSW of  t h e  c r a t e r  and 100 rn from t h e  s e a .  The l a v a  

came w e l l i n g  up th rough  c r a c k s  i n  t h e  c o n s o l i d a t e d  l a v a  f i e l d  

and had formed a  low dome-shaped h i l l .  A t  t h e  edges  o f  t h i s  

h i l l  t h e  mol ten  l a v a  emerged th rough  s m a l l  open ings  (20-40 cm 

i n  d iam. )  i n  t h e  p a r t l y  s o l i d i f i e d  c r u s t .  F r equen t l y  t h e  f low 



t h r o u g h  o n e  o p e n i n g  s t o p p e d  and  was c o v e r e d  by a  s o l i d  c r u s t  i n  

a few m i n u t e s ,  b u t  new o u t l e t s  were formed e l s e w h e r e .  

The end  o f  t h e  thermometer  was pushed  t o  a  d e p t h  o f  

10-20 c m  i n t o  t h e  l a v a  and  a l l o w e d  t o  f o l l o w  i ts  f l o w  f o r  a b o u t  

h a l f  a  meter. T h i s  t a k e s  a  few m i n u t e s  a n d  meanwhile  a  s o l i d  

c r u s t  s t a r t s  t o  form on t h e  s u r f a c e ,  s o  t h a t  t h e  thermometer  

h a s  t o  b e  p u l l e d  o u t  t o  a v o i d  i ts  f r e e z i n g  i n .  

B o t h  a  p o t e n t i o m e t e r  a n d  t h e  p r e v i o u s l y  men t ioned  mic ro -  

ammeter (AVO-Meter) were u s e d  t o  measu re  t h e  Emf o f  t h e  thermo- 

c o u p l e ,  wh ich  had b e e n  r e p a i r e d  by w e l d i n g  t o g e t h e r  t h e  e n d s  

o f  t h e  wires a n d  t h e  s h i e l d  t u b e  w i t h  s t a i n l e s s  s t e e l .  

The microammeter  was c a l i b r a t e d  a g a i n s t  t h e  p o t e n t i o m e t e r  

on  November 2 6 ,  1 9 6 4 ,  and a g a i n  on  F e b r u a r y  2md, 1965 ,  w i t h  t h e  

same r e s u l t .  

The f o l l o w i n g  9 t e m p e r a t u r e  d e t e r m i n a t i o n s  were made: 

Meter 16mf C.  j .  temp. T 
mV O c  Oc 

AVO 

P o t .  

AVO 
19  

t t  

P o t .  
t t 

t t  

The r e s u l t s  show t h a t  t h e  t e m p e r a t u r e  v a r i e s  a  g r e a t  

d e a l  f rom p l a c e  t o  p l a c e ,  and most  l i k e l y  t h e  e n t i r e  mass  o f  

l a v a  w e l l i n g  u p  i n  t h i s  p l a c e  h a s  b e e n  c o o l e d  down t o  some 

e x t e n t .  The f o u r  l a s t  measurements  a r e  made i n  two o p e n i n g s  

o n l y  a  few meters a p a r t ,  and  g i v e  c o n s i s t e n t  r e s u l t s .  










