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T h i s  r e p o r t  is b a s e d  on f i e l d  s t u d i e s  i n  September  1 9 6 7  and 

i n f o r m a t i o n  from p r e v i o u s  i n v e s t i g a t i o n s  k i n d l y  o f f e r e d  by Dr, S.  

T h o r a r i n s s o n .  The p u r p o s e  o f  t h e  1967  s t u d i e s  was t o  g a t h e r  enough 

i n f o r m a t i o n  f o r  p l a n n i n g  a  d e t a i l e d  q u a n t i t a t i v e  s t u d y  i n  1968, 

A e r i a l  p h o t o g r a p h s  on  an  a p p r o x i m a t e  s c a l e  o f  1 : 1 0 . 0 0 0  f rom August 

1967  were  a v a i l a b l e  and used  when mapping g e n e r a l  c h a r a c t e r i s t i c s  

o f  t h e  s h o r e s .  28 monuments d i s t r i b u t e d  on t h e  l a v a  p l a f ; e a u  on  t o p  

o f  t h e  c l i f f s  were  f i x e d  and t h e  d i s t a n c e  t o  t h e  c l i f f  e d g e  was 

m e a s u r e d ,  T h e s e  monuments w i l l  b e  used  f o r  r e p e a t e d  s u r v e y s ,  The 

n o r t h e r n  n e s s  formed by b e a c h  d e p o s i t i o n  was s u r v e y e d  i n  a  s q u a r e  

g r i d  s y s t e m  o f  s e c t i o n s  marked by s t e e l  r o d s  Samples  were c o l l e c t e d  

from t h e  swash  zone .  

Gener a 1  d e s c r i p t i o n  
- - 
The main  p a r t s  o f  t h e  c o a s t s  f a c i n g  E ,  SSW and WNW i s  p r e s e n t -  

l y  c h a r a c t e r i z e d  by a  v e r t i c a l  c l i f f  a b r z d e d  i n  l a v a  b e d s .  The 

h e i g h t  o f  t h e  c l i f f  w a l l  v a r i e s  f rom a b o u t  5 t o  1 2  m .  T h e r e  i s  o n l y  

a  nar row s e c t i o n  on t h e  W N W  c o a s t  w i t h  d i r e c t  wave a t t a c k  on  t e p h r a  

m a t e r i a l  I n  t h i s  s e c t i o n  t h e  c l i f f  c u t  i n  t h e  cone  o f  S u r t u r  II 

( t h e  Younger S u r t u r  C r a t e r )  e x t e n d s  t o  t h e  r i m  o f  t h e  c r a t e r  a t  

abou t  1 6 0  m a .  s .  1. 

The t e p h r a  s l o p a s  o f  S u r t u r  I and S u r t u r  I1 f a c i n g  N and NE 

a r e  s h e l t e r e d  b y  a  n e s s  b u i l t  up by b e a c h  m a t e r i a l  t r a n s p o r t e d  

a l o n g  t h e  s h o r e ,  w i t h  s i z e s  r a n g i n g  from b o u l d e r s  t o  s a n d s .  Two 

l a g o o n s  a r e  found on t h e  n e s s .  The i n n e r  one  i s  p a r t l y  s h e l t e r e d  

by t e p h r a  r i d g e s .  The o u t e r  o n e  is e n t i r e l y  e n c i r c l e d  by b e a c h  

m a t e r i a l .  

Along t h e  SSW and WNW c o a s t s  t h e  a b r a s i o n  p l a t f o r m  be low 

t h e  c l i f f s  is s t r e w n  w i t h  huge b l o c k s  and b o u l d e r s ,  i n  some p l a c e s  



p i l e d  up a t  t h e  c l i f f  w a l l ,  C l o s e l y  W o f  t h e  s o u t h e r n  end o f  t h e  

i s l a n d  t h e r e  is a  p o c k e t  beach  w i t h  s h i n g l e ,  

From j u s t  S o f  t h e  S u r t u r  I 1  c o p e  9 h i g h  bench  o f  b l o c k s  and 

b o u l d e r s  h a s  b e e n  b u i l t  up The c r e s t  o f  t h e  bench  s l o p e s  t o w a r d s  

t h e  n e s s ,  whe re  mos t  o f  t h e  c o a r s e  m a t e r i a l  is h i d d e n  by b e a c h  s a n d .  

I n  t h e  same d i r e c t i o n  t h e r e  is a  r a p i d  i n c r e a s e  i n  r o u n d n e s s  o f  t h e  

b o u l d e r  m a t e r i a l ,  

Off  t h e  c l i f f s  o f  t h e  s o u t h e r n  p a r t  o f  t h e  E c o a s t  t h e  s h o r e  

l i n e  b u l g e s  o u t  b e c a u s e  o f  a  b e a c h  a c c u m u l a t i o n  up t o  a b o u t  6 0  m i n  

w i d t h  T h e r e  is a  s e r i e s  o f  d i s t i n c t  c o b b l e  r i d g e s  r u n n i n g  c l o s e l y  

p a r a l l e l  t o  t h e  s b o r e  l i n e  The uppe r  p a r t  o f  t h e  b e a c h  is made up 

o f  blown s a n d  w h i c h  a l s o  c o v e r s  a  low c l i . f f  Between t h i s  b e a c h  and 

t h e  n o r t h e r n  n e s s  a  fan- formed l a v a  f l o w  from S u r t u r  I p r o j e c t s  i n t o  

t h e  s e a  w i t h  a  v e r t i c a l  c l i f f ,  wh ich  a t  i t s  b a s e  h a s  a c o v e r  o f  

b l o c k  t a l u s ,  

C l i f f  deve lopmen t  i n  t h e  l a v a  -- 
The c l i f f  w a l l s  d e m o n s t r a t e  s e q u e n c e s  o f  l a v a  f low par t ly  

i n t e r c a l a t e d  by l a y e r s  o f  s c o r a c i e o u . ~  m a t e r i a l ,  The l a v a  b e d s  

g e n e r a l l y  v a r y  i n  t h i c k n e s s  from a b o u t  0 . 5  t o  1 . 5 _ m ,  o c c a s i o n a l l y  

t h e y  a r e  s e v e r a l  m e t r e s  t h i c k .  T h e r e  i s  n pronounced  w e a k n e s s  i n  

t h e  more o r  l e s s  h o r i z o n t a l  b o u n d a r i e s  be tween  t h e  b e d s ,  and a  

s t r u c t u r a l  w e a k n e s s  a l o n g  p l a n e s  a t  r i g h t  a n g l e  t o  t h e  bed s u r f a c e .  

T h u s ,  when o n l y  a  s h a l l o w  n o t c h  is formed by a b r a s i o n ,  t h e  mass  

above  i t  w i l l  f a l l  down l e a v i n g  a  v e r t i c ? l  w a l l ,  The open  ex-  

p o s i t i o n  t o  A t l a n t i c  waves  a p p r o a c h i n g  t h e  s t e e p  s u b m a r i n e  s l o p e s  

i n  w a t e r s  o f  more t h a n  1 3 0  m depTh makes p o s s i b l e  movement o f  any 

b l a c k  s i z e s  p r e s e n t :  t h a t  memR volumes  o f  s e v e r a l  c u b i c  m e t r e s .  

The c o a r s e   ater rial fo rming  t h e  bench  on t h e  n o r t h e r n  p a r t  

o f  t h e  WNW c o a s t  e m a n a t e s  from t h e  a r e a  SW o f  S u r t u r  11 where  t h e  

c l i f f  is  h i g h  and t h e  b e d s  a r e  c o m p a r a t i v e l y  t h i n ,  wh ich  h a s  

r e s u l t e d  i n  a  s w i f t  p r o d u c t i o n  o f  t r a n s p o r t a b l e  i a l ,  

I n  s e v e r a l  p l a c e s  a l o n g  t h e  WNW and SSW c o a s t s  a  t e n d e n c y  

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

T h e r e  t h e  l a v a  f o r m s  more i r r e g u l a r  m a s s e s  o f  p i l l o w - l i k e  s h a p e .  



T h e s e  p a r t s  seem t o  h e  more r e s i s t a n t  t o  a b r a s i o n  b e c a u s e  o f  l o c k -  

i n g  j o i n t  s y s t e m s ,  

A s  y e t  l i t t l e  is known a b o u t  t h e  submar ine  morphology o f  t h e  

a h r  a s i o n  p l a t  fo rm.  Accord ing  t o  p r e l i m i n a r y  c o m p a r i s o n s  be tween  t h e  

1965  and 1967  c o a s t  l i n e s ,  t h e  10-m d e p t h  c o n t o u r  o f  J u l y  1967 on 

t h e  SSW c o a s t  r o u g h l y  c o r r e s p o n d s  t o  t h e  s h o r a  l i n e  o f  August 1965 .  

S o u r c e s  o f  b e a c h  m a t e r i a l  - 
I n  t h e  e a r l y  s t a g e s  o f  t h e  deve lopment  o f  t h e  i s l a n d ,  waves 

r a p i d l y  c u t  i n t o  t h e  t e p h r a .  Excep t  on  t h e  s h e l t e r e d  N c o a s t  no 

b e a c h  d e p o s i t  i o n  o f  any permanency t o o k   lace. The f i n e - g r  a i n e d  

t e p h r a  was b r o u g h t  i n  s u s p e n s i o n  by t h e  swash  and was l o s t  o f f s h o r e .  

Even c l o s e  t o  t h e  a r e a  on t h e  WNW c o a s t , w h e r e  t e p h r a  is s t i l l  

s u p p l i e d ,  i t  makes up a n  i n s i g n i f i c a n t  p a r t  o f  t h e  b e a c h  m a t e r i a l .  

The f o r m a t i o n  o f  c o a r s e  b e a c h  m a t e r i a l  from c l i f f  f a l l s  h a s  

p r e v i o u s l y  b e e n  m e n t i o n e d .  B o u l d e r s  a r e  r a p i d l y  ab raded  t o  a  rounded  

form and f r a g m e n t e d  p a r t s  a r e  t r a n s p o r t e d  a l o n g  t h e  s h o r e .  A s  t h e  

a b r a s i o n  p l a t f o r m  is s t i l l  c o m p a r a t i v e l y  nar row and s t e e p ,  i t  seems 

most  p r o b a b l e  t h a t  a c o n s i d e r a b l e  amount o f  e r o d e d  m a t e r i a l  is  

s u r g e d  o f f  t h e  p l a t f o r m  and s l i p s  down t h e  submar ine  s l o p e .  - 

The l a t e s t  o u t f l o w  o f  l a v a  r e a c h i n g  t h e  s e a  s t a r t e d  on 

August 1 9 t h  1966  and t h e  a c t i v i t y  ended  i n  e a r l y  June  1967 .  The 

m o l t e n  l a v a  poured  down h i g h  c l i f f s  and s p l a s h e d  i n t o  s h a l l o w  w a t e r  

A t  c o n t a c t  w i t h  t h e  w a t e r  v a s t  q u a n t i t i e s  o f  t h i s  l a v a  were  i n -  

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

b e  t r a n s p o r t e d  by t h e  b r e a k e r s .  I n  my o p i n i o n  t h e  e f f e c t  o f  t h i s  

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

n e s s  From t h e  autumn o f  1966  t o  August 1967  t h e  n o r t h e r n  s p i t  

advanced  a b o u t  8 0  m ,  and t h e  s h o r e l i n e  had been  b u i l t  o u t  i n  an 

a r e a  where  t h e  w a t e r  d e p t h  was a b o u t  30 m 12  months  e a r l i e r .  

D u r i n g  t h e  l a r g e  o u t f l o w s  o f  1 9 6 4  and 1965 f r agmen ted  l a v a  

d i d  n o t  p r o d u c e  d i r e c t l y  a v a i l a b l e  b e a c h  m a t e r i a l  i n  t h e  same 

e f f e c t i v e  way b e c a u s e  t h e  l a v a  f r o n t  was r a p i d l y  b u i l t  o u t  i n t o  

d e e p  w a t e r ,  and t h e  p a r t i c l e s  went  down t h e  submar ine  s l o p e s .  



The n o r t h e r n  n e s s  ---- 

C l i f f s  c u t  i n  t h e  t e p h r a  c o n e s  o f  S u r t u r  I and IT f a c i n g  NE 

and M r e s p e c t i v e l y  Po::m t h e  i n n e r  ma:-gin o f  t h e  l n r g e  n e s s  h u i l t  

o u t  towc?rds N The  n e s s  mwy h e  d i v i d e d  5.r.to ,In o u t e r  and i n n e r  zone 

r o u g h l y  d i v i d e d  by t h e  o u t e r  l a g o o n .  The d e p r e s s i o n  marked hv t h i s  

l a g o o n  c o n t i n u e s  t o  t h e  SW end o f  t h e  n e s s *  I ts  s u r f a c e  h,as t o  some 

e x t e n t  b e e p  lowered  by d e f l a t i o n  

Jn  t h e  o u t e r  zoKe more o r  l e s s  --ounded f -=agments  o f  l ? v s  ? lmos t  

e n t j r e l y  c o n s t j . t u t c :  t h e  bsgch  m a t e r i a l ,  Crrqin s i z e s  w i t h i n  t h e  r a n g e  

o f  c o a r s e  s a n d  t o  g r q n u l e s  domina te .  Xr t h e  i n n e r  zone t h e r e  is a 

~ i x t u r e  o f  t a p h r a  and l a v a  m a t e r i a l ,  I n  t h e  i n n e r m o s t  p a r t  l s v a  

p a r t i c l e s  o n l y  form an i n c o m p l e t e  windhlovn  c o v e r  

The b e a c h  p r o f i l e  h a s  a  w e l l  d e v e l o p e d  p l u n g e  s t e p ,  Along 

t h e  e a s t e r n  b e a c h  t h e  s t e p  4-s made up o f  m n t e r i ~ l  o f  p e b l ~ l e  and 

c o b b l e  s i z e .  A s  p r c v i o u s l v  m e n t i o c e d ,  v e r y  c o w s e  rnateri,?J. f o r m i n g  

t h e  b e ~ c h  o f  t h e  WhW c o a s t  c a n  be  t r a c e d  i n t o  t h e  w e s t e r n  b e a c h  o f  

t h e  n e s s .  The d e t a i l e d  c o n f i g u r a t i o n  o f  t h e  n s s s  s w i f t l y  c h - n g e s  

w i t h  d i . r e c t i o n  o f  wsve npproach ,  I t  v a s  foucd  t h a t  a t  e r o s i o n a l  

s t a g e s  o f  t h e  w e s t e r n  b e a c h  w i t h  wave 3,pproach from W ,  l a r g e  c u s p s  

'were formed w i t h  v e r y  c o a r s e  m a t e r i 2 l  i n  t h e  h o r n s ,  B o u l d e r s  0 5 

t o  1 0 m i n  s i z e  .x1ere see r .  a c t i v e l y  r o l - l i r g  a t  t h e  s t e p  by swash  

a c t i o n .  A t  t i m e  o f  o h s e r v a t i o r  t h e  wnve p e r i o d  was 1 0 . 5  s a c  and 

t h e  s i g n i f i c a n t  wave h e i g h t  was e s t i ~ ~ . t e d  a t  a b o u t  2 m 

On Sep tember  1 2 t h  t h c  mean i n c l i n . a t i o n  o f  t h e  s h o r e f n c e  

w i t h i n  t h e  p r e s e n t  swash a c t i o n  ?.hove t h e  t e m p o r a r y  mean w a t e r  

l e v e l  was measu red  i n  2 4  e q u a l l y  sp-?ced  section.^, On t h e  e a s t e r n  
0 0 b e a c h  t h e  a v e r a g e  i n c l i n a t i . o n  was 5 ( r a n g o  4 t o  6'). Accord ing  

t o  X:.man and Shepz rd  "19631 and Wiege l  '19643 t h i s  s h o u l d  be 

e x p e c t e d  w i t h  ;t median  g r a i n  s.i.ze o f  a h o u t  0 , 5  m m ,  wh ich  n t  l e a s t  

q u a l i t a t i v e . J y  ag::ees w i t h  t h e  p r e s e n t  c o n d i t i o n s .  Dur ing  t h e  
0 e r o s i o n  on tb .e  .ves te rn .  herich t h e  s l o p s  v a r i e d  f rom 6  t o  l o 0 ,  I n  

t h e  a r e a  o f  r a p i d  depo%i.ti.or?. a t  t h e  c o r t h e r r !  p o i n t  o ?  t h e  n e s s  
0 t h e  i n c l i n a t i o n  o f  t h e  s h o r e f a c e  v a r i e d  f rom 2 t o  4'. 



Changes i n  s h o r e  l i n e  con f  i gu r2 . t  i o r ,  ---- -s 

D u r i n g  t h e  s h o r t  l i f e  o f  S u r t s e y  t h e  p o s i t i o n  o f  i t s  s h o r e  

l i n e  h a s  changed c o n s j . d e r a b l y  due  t o  l a v a  f l o w s  and wave a t t a c k .  

Maps o f  a r e a  c h a n g e s  from F e b r u a r y  1 7 t h  1 9 6 4  t o  August 2 4 t h  1.965 

and from t h i s  d a t e  t o  J a n u a r y  3 r d  1967  have  b e e n  p u b l i s h e d  by 

T h o r a r i n s s o n  (1966  and 1 9 6 7 ) .  D u r i n g  t h e  f i r s t  o f  t h e s e  p e r i o d s  t h e  

c o n f i g u r a t i o n  changed from an  a l m o s t  c i . r c u l a r  form t o  a  r e c t a n g u l a r  

s h a p e ,  w i t h  r a t h e r  s t r a i g h t  c o a s t s  f a c i n g  SW, NW, NE and SE, c h i e f l y  

by o u t f l o w s  o f  l a v a  f rom S u r t u r  I1 t o w a r d s  S  t o  SW. 

The l a v a  f l o w s  from S u r t u r  I t h a t  l a s t e d  from August 1966 t o  

J u n e  1 9 6 7  were  d i r e c t e d  i n  a s e c t o r  f rom E t o  S and r e s u l t e d  i n  

h e a d s  p r o j e c t i n g  E and SE, D u r i n g  t h e  f i r s t  6  months  o f  1967  t h e s e  

h e a d s  w e r e  s e v e r e l y  ab raded  and i n  t h e  s e c t i o n  be tween  them on t h e  

E c o a s t  a  wide  b e a c h  h a s  b e e n  b u i l t  o u t .  I n  t h e  w e s t e r n  p a r t  o f  

t h e  i s l a n d  a b r a s i o n  h a s  c o n t i n u e d  w i t h o u t  s i g n i f i c a n t  c h a n g e  i n  

o r i e n t a t i o n  o f  t h e  c o a s t ,  I n c l u d i n g  t h e  n o r t h w a r d s  p r o j e c t i n g  tri-d 

a n g u l a r  n e s s ,  t h i s  means t h a t  t h e  c o n f i g u r a t i o n  h a s  changed from a 

rect2.ngula-r  s h a p e  o r i e n t e d  i n  NE-SW t o  a  p e a r  s h a p e  o r i e n t e d  i n  

N-S. A s  c a n  b e  judged  from t h e  d e p o s i t i o n a l  p a r t  t h i s  r e f l e c t ?  

an  a d ~ u s t m e n t  t o  t h e  d i r e c t i o n a l  d i s t r i b u t i o n  o f  wave f o r c e .  ( C f ,  

d i s c u s x s i o n s  on  Anhol t  i s l m d  by Schou (1945)  and N o r m a n  1 1 9 6 4 ) ) .  

Submar ine  morphology 
P 

A d e p t h  c o n t o u r  map c o v e r i n g  t h e  ho t tom t o  a  d i s t a n c e  o f  

600  m f rom t h e  s h o r e  h a s  h e e n  p u b l i s h e d  by R i s t  (19671,  T h i s  map 

is b a s e d  on 33 r a d i a l  s e c t i o n s  echo-sounded  i n  August 1 9 6 6 -  A 

d e t a i l e d  s u r v e y  was c a r r i e d  o u t  i n  J u l y  1967  by S u b , l i e u t  I3.E T .  

Humphrey, R-N. ,  c o v e r i n g  a  c i r c u l a r  zone o u t  t o  2 km from t h e  s h o r e .  

R e c o r d i n g s  w i t h i n  t h e  10-m c o n t o u r  a r e  i n c o m p l e t e :  A p r o v i s i o n a l  

map i n  t h e  s c a l e  o f  1 : 1 0 . 0 0 0  b a s e d  on t h e s e  s o u n d i n g s  r e a d i l y  

r e v e a l s  i r r e g u l a r  m o r p h o l o g i c a l  f e a t u r e s  o f  t h e  S u r t u r  1 l a v a  f l o w  *- 

t o  a  d e p t h  o f  70  m on  t h e  s o u t h e r n n o s t  p a r t  o f  t h e  E c o a s t  

Of g r e a t  i n t e r e s t  a r e  t h e  s u b m a r i n e  p l a t f o r m s  formed a t  t h e  

s h o a l  o f  S u r t l a  and t h e  t o t a l l y  a b r a d e d  i s l a n d s  o f  S y r t l i n g u r  and 

S 6 l n i r  S u r t l a  i s  s i t u a t e d  1 . 5  km ENE o f  S u r t s e y ,  The c o n e  e l o n g a t e d  



i n  ENE-WSW is  p l a n e d  o f f  a t  a. d e p t h  of  3 1  t o  34  m A s u b m a r i n e  

e r u p t i o n  was n o t i c e d  on  December 2 8 t h  1963 ,  and t h e  s h o a l  seem.s t o  

have  b e e n  b u i l t  up c l o s e  t o  t h e  s e a  s u r f a c e .  

S y r t l i n g u r  l i n k e d  t o  t h e  ENE s u b m a r i n e  s l o p e  o f  S u r t s e y  was 

s e e n  above  s e a  l e v e l  on  May 2 8 t h  1965  and d i s a p p e a r e d  by a b r a s i o n  

on O c t o b e r  2 4 t h  t h e  sav.e  y e a r ,  When l a r g e s t  it had a  d i a ~ e t e ? :  a t  

s e a  l e v e l  o f  a b o u t  650  m .  I t  now forms  a  p l a t f o r m  a t  a  d e p t h  o f  

22  t o  2 3  m ,  w i t h  some minor  r i d g e s  a t  20  m 

J c i l n i r ,  t h a t  had i t s  c e n t r e  a b o u t  1 0  km WSW o f  S u r t s e y ,  came 

above s e a  l e v e l  f o r  t h e  f i r s t  t i m e  on  December 2 8 t h  1965  avd f i n a l l y  

d i s a p p e a r e d  i n  September  1966 .  When l a r g e s t ,  i t s  d i a m e t e r  a t  s e a  

l e v e l  was a b o u t  G O O  m I t  now forms  a  p l a t f o r m  a t  a  d e p t h  o f  13 t o  

1 6  m ,  ( A l l  d a t a  on  t h e  h i s t o r y  o f  t h e  i s l a n d s  i s  a c c o r d i n g  t o  

i n f o r m a t  i o n  from S .  T h o r w i n s s o n j  . 

I t  ' s  p r e s e n t l y  n o t  known t o  what  a n  e x t e n t  t h e  l e v e l s  o f  

t h e  p l a t f o r m s  a r e  e n t i r e l y  due  t o  an a b r a s i o n  and i f  a b r a s i o n  i s  

s t i l l  a c t i v e  a t  a d e p t h  of  3 0  rn, The r e l a t i o n  b ~ t w e e n  age and d e p t h  

is  s t r i k i n g  One o f  t h e  main o b j e c t s  o f  t h e  d i v i n g  o p e r a t i o n s  p l a n n e d  

f o r  1968  is a s t u d y  o f  t h e  morphology and s e d i m e n t s  o f  t h e s e  p l a t =  

f  o ~ m s  %. 
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