
Recording o f  e a r t h q u a k e s  and t r e m o r s  i n  t h e  Vestman I s l a n d s  

J a n .  23 .  - A ~ r i l  11. 1964 

Gudmundur PB lma son  
S t a t e  E l e c t r i c i t y  A u t h o r i t y  
Department  of  N a t u r a l  Heat 

I n  t h e  f i r s t  S u r t s e y  Resea rch  P r o g r e s s  Repor t  from February  

1965 i t  was mentioned t h a t  a  p r o v i s i o n a l  se ismograph was o p e r a t e d  

i n  t h e  Vestman I s l a n d s  from J a n .  2 3 ,  t o  A p r i l  11, 1964.  The 

seismograms have now been r e a d  and t h e  r e s u l t s  a r e  g i v e n  i n  t h i s  

r e p o r t  t o g e t h e r  w i t h  a  few remarks  on t h e  r e l a t i o n  between s e i s -  

mic e v e n t s  and t h e  c o u r s e  o f  t h e  e r u p t i o n  d u r i n g  t h i s  p e r i o d ,  

I n s t r u m e n t a t i o n .  

The se i smograph  c o n s i s t e d  s f  t h r e e  se i smomete r s  and a  

V i s i c o r d e r  r e c o r d e r ,  whose ga lvanomete r s  were connec ted  w i t h o u t  

a m p l i f i c a t i o n  t o  t h e  se i smomete r s .  The se i smomete r s  were a  

Willmore v e r t i c a l  component,  n a t .  f r e q .  a b o u t  1 c / s e c ,  a n  ABW 

v e r t i c a l  component,  n a t ,  f r e q .  6 c/sec, and a  t h r e e  component 

-Hall-Sears s e i s n o m e t e r ,  n a t ,  f r e q ,  4 . 5  c/sec. One channe l  o f  

t h e  r e c o r d e r  was connec ted  t o  a  c h r o n ~ m e t e r ,  whose t ime  s i g n a l s  

were c o r r e c t e d  by compar ison w i t h  WWV r a d i o  s i g n a l s .  The ga lvano-  

m e t e r s  had a  n a t u r a l  f r e q u e n c y  s f  40 c / s e c  and a  s e n s i t i v i t y  of 

0 . 1 8  mm/microvolt. 

The damping o f  t h e  se i smomete r s  was n o t  c r i t i c a l l y  a d j u s t e d  

a s  t h e  main o b j e c t i v e  was t o  c o l l e c t  i n f o r m a t i o n  on t h e  f r e -  

quency o f  s e i s m i c  e v e n t s  i n  r e l a t i o n  t o  bhe c o u r s e  of t h e  

e r u p t i o n .  The Willmore se ismometer  was o n l y  s l i g h t l y  damped, 

b u t  t h e  o t h e r s  were f a i r l y  w e l l  damped. 

The equipment  was i n s t a l l e d  i n  a  house i n  t h e  Vestman 

I s l a n d s  town a t  a  d i s t a n c e  o f  2 2 - 3  km from t h e  main c r a t e r  o f  

Sur t s e y  . 



Seismic  E v e n t s  and t h e i r  R e l a t i o n  t o  t h e  c o u r s e  of  t h e  E r u p t i o n .  

The s e i s m i c  e v e n t s  on t h e  r e c o r d s  a r e  mainly  o f  two t y p e s ,  

sudden s h o c k s ,  and a  more o r  l e s s  c o n t i n u o u s  t r e m o r .  The f r e -  

quency o f  s h o c k s  d u r i n g  t h e  r e c o r d i n g  p e r i o d  was by f a r  t h e  

l a r g e s t  on February  1, when over  20 s h o c k s  were  r e c o r d e d .  On t h a t  

day e r u p t i o n  s t a r t e d  w i t h  a  f o u n t a i n  a c t i v i t y  i n  t h e  c r a t e r ,  which 

was l a t e r  t o  become t h e  main c r a t e r .  

The t r emor  o c c u r r e d  every  now and t h e n  d u r i n g  most o f  t h e  

r e c o r d i n g  p e r i o d .  The main i n d i c a t i o n  o f  i t s  r e l a t i o n  t o  t h e  

e r u p t i o n  i s  from t h e  f i r s t  days  o f  A p r i l .  No t r e m o r s  were r e -  

corded from t h e  b e g i n n i n g  o f  A p r i l  u n t i l  a t  21:15 on t h e  e v e n i n g  

of  t h e  3 r d .  Then t remor  s t a r t e d  and c o n t i n u e d  f o r  a b o u t  s i x  d a y s .  

The l a v a  f l o w  from t h e  main c r a t e r  was obse rved  f o r  t h e  f i r s t  

t ime  on t h e  4 t h  o f  A p r i l .  I t  i s  t h e r e f o r e  p r o b a b l e  t h a t  t h e  

t remor  i n  t h i s  c a s e  is a s s o c i a t e d  w i t h  t h e  b e g i n n i n g  o f  t h e  f low 

of t h e  l a v a  from t h e  main c r a t e r .  

The s e i s m i c  e v e n t s  a s  r e a d  from t h e  seismograms a r e  g i v e n  

i n  t h e  f o l l o w i n g  t a b l e .  E d e n o t e s  a  sudden shock and T  a  more o r  

l e s s  c o n t i n u o u s  t r e m o r .  Ampl i tudes  a r e  r e a d  from t h e  t r a c e  of 

t h e  Willmore se ismometer .  Even t s  w i t h  t r a c e  a m p l i t u d e s  l e s s  t h a n  

abou t  2 mm a r e  n o t  i n c l u d e d .  Due t o  i n s u f f i c i e n t  damping o f  t h e  

se i smomete r ,  t h e s e  a m p l i t u d e s  do n o t  r e p r e s e n t  a c t u a l  e a r t h  

mot ion .  
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Date HourGMT 

1964 

Max. t r a c e  Remarks 

a m p l i t u d e  mm 

T most o f  t h e  
t ime  

T most o f  t h e  
t ime  

T most o f  t h e  
t ime  



D a t e  HourGMT 

1964 

Max. t r a c e  Remarks 

a m p l i t u d e  mm 

C o n t i n u o u s  t r e m o r  
most o f  t h e  day  



D a t e  Hour GMT 

1 9 6 4  

Max. t r a c e  Remarks 

a m p l i t u d e  mm 

Almost no t r e m o r  
most o f  t h e  day  

Seven  minor  s h o c k s  

Minor t r e m o r  

T  

E ,  s m a l l  

T  

E ,  s m a l l  

E ,  s m a l l  

T  
11 

E ,  s m a l l -  

F i v e  minor  s h o c k s  

E ,  s m a l l  

E ,  s m a l l  
P 1 l?  

Four  minor  s h o c k s  

T  

E ,  s m a l l  

Two minor  s h o c k s  



Date HourGMT Max. t r a c e  Remarks 

1964 amplitude mm 

12/2 04 15 - 04 47 2 . 5  T 
? I  05 05 - 05 10 3 . 0  t t  

? ?  06 27 - 06 37 2 . 5  t t 

? ?  07 42 - 07 47 3 . 5  v 1 

I t  10 12 - 10 14 3 . 0  1 1  

? I  12 36 - 12 45 3 . 5  t t 

1  t 13 10 - 13 15 3 . 5  o I 

Vl 14 16 - 14 35 2 . 5  v t 

? ?  15 22 - 15 30 3 . 0  ts 

E ,  smal l  

T 
l ?  00 00 - 20 45 2 . 0  Continuous tremor 

most of t h e  day 
? ? 21 26 - 21 27 3 . 0  T 
?? 23 14 - 23 20 5 . 5  ( 9  

t s 23 52 - 00 02 (14/2) 3 . 0  t t 



Date Hour GMT 

1964 

Max. t r a c e  Remarks 

ampl i tude  mm 

Tremor g roups  
most o f  t h e  day 
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Date  Hour GMT 

1964 

Max. t r a c e  Remarks 

a m p l i t u d e  mm 

Con t inuous  t r emor  
most o f  t h e  day  

E ,  s m a l l  

Almost c o n t i n u o u s  
t r emor  

T 



Date  Hour GMT 

1964 

Max. t r a c e  Remarks 

a m p l i t u d e  mm 

Almost c o n t i n u o u s  
t remor  

T (6: ?) 

Almost c o n t i n u o u s  
t remor  
- . 11  - 
- t s  - 
D i s t u r b a n c e  

T 



Date Hour GMT 

1964 

Max. trace Remarks 

amplitude mm 

4.5 E, small 



Date Hour GMT 

1964 

Max. t r a c e  Remarks 

ampl i tude mm 

T (E, s m a l l )  
I ? 

?t 

?I 

? ? 

IP 

? ?  

T (E, s m a l l )  

T (E, s m a l l )  



Date Hour GMT 

1964 

Max. t r a c e  Remarks 

ampl i tude  mm 

2 . 5  Almost no t remor  

2 .5 -8 .0  Many s m a l l  t remor 
g roups  o r  shocks  

2 .0 -3 .0  Many s m a l l  t remor 
groups  

6 . 0  T 

Many s m a l l  t remor 
groups  

Minor t remor  
g roups  

Minor t remor  
g roups  

Minor t r emor s  

Q u i e t  

5 . 0  T 

2 . 5  Minor t r emor s  

Q u i e t  

Q u i e t  



Date  Hour GMT 

1964 

Max. t r a c e  Remarks 

a m p l i t u d e  mm 

Minor s h o c k s ,  
o t h e r w i s e  q u i e t  

Q u i e t  

Cont inuous  t remor  

l ?  st 

Minor t remor  

Almost q u i e t  

Minor t r emor  
i t  11 




