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I n t r o d u c t i o n  

The Su r t s ey  e r u p t i o n  has  now l a s t e d  f o r  t h r e e  y e a r s  and f i v e  

months. I t  has  become t h e  l onges t  l a s t i n g  e r u p t i o n  i n  h i s t o r i c  t imes  

i n  I ce l and ,  and few n a t u r a l  phenomena have o f f e r e d  a s  e x c e l l e n t  

o p p o r t u n i t i e s  f o r  s c i e n t i f i c  s t u d i e s .  I n  o r d e r  t o  make t h e  most o f  

t h i s  unique o p p o r t u n i t y ,  t h e  Su r t s ey  Research Soc i e ty  was founded 

f o r  t h e  purpose o f  o rgan iz ing  and p lann ing  t h e  s c i e n t i f i c  e f f o r t .  

T h i s  t h i r d  annual  p rog re s s  r e p o r t  g i v e s  a  summary of  t h e  r e s u l t s  

ob t a ined  i n  t he  yea r  1966. A s  compared t o  e a r l i e r  annual  r e p o r t s  i t  

is ev iden t  t h a t  t h e  main s c i e n t i f i c  work is now s h i f t i n g  from volcano- 

logy t o  b io logy .  T h i s  is i n  accordance w i t h  t h e  n a t u r a l  cou r se  o f  

e v e n t s  i n  S u r t s e y ,  where t h e  i n v a s i o n  o f  l i f e  i s  enforced  a s  t h e  

v o l c a n i c  a c t i v i t i e s  d imin ish .  I t  i s ,  t h e r e f o r e ,  t o  be expected t h a t  

t h e  e a r t h  s c i e n t i s t s  w i l l  soon d e l i v e r  some of  t h e i r  f i n a l  r e p o r t s  

t o  s c i e n t i f i c  j o u r n a l s ,  whereas t h e  b i o l o g i s t s  a r e  s t i l l  i n  t h e  

beginning s t a g e s  o f  t h e i r  work. 
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Summary o f  Work 

We u s e d  t h e  o p p o r t u n i t y  o f  v i s i t i n g  I c e l a n d  t o  p u r s u e  t h r e e  

i n d e p e n d e n t  b u t  r e l a t e d  p r o b l e m s ,  wh ich  w i l l  b e  d i s c u s s e d  s e p a r a t e -  

l y  be low.  

I .  B i o c h e m i c a l  e c o l o g y  o f  L e u c o t h r i x  mucor.  

L e u c o t h r i x  mucor ( O e r s t e d )  is a  mar ine  mic roorgan izm t h a t  

h a s  b e e n  s t u d i e s  ma in ly  i n  t h e  l a b o r a t o r y .  L. mucor is e x c e l l e n t  - 
f o r  a u t e c o l o g i c a l  i n v e s t i g a t i o n  b e c a u s e  i t  is l a r g e  and h a s  

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

n a t u r a l  c o l l e c t i o n s ;  i t  grows a s  an e p i p h y t e  on m a r i n e  a l g a e ,  

and u s u a l l y  i t s  f i l a m e n t s  p r o j e c t  p e r p e n d i c u l a r l y  from t h e  s u r -  

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

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

o f  e c o l o g i c a l  s i g n i f i c a n c e ;  and i t  i s  w i d e s p r e a d  i n  m a r i n e  en-  

v i r o n m e n t s ,  and a  s t u d y  o f  i t s  e c o l o g y  may b e  e x p e c t e d  t o  have  

some r e l e v a n c e  t o  b r o a d e r  p rob lems  o f  m a r i n e  m i c r o b i o l o g y .  It 

is o f t e n  t h e  most common m a r i n e  mic roorgan i sm when viewed mic ro -  

s c o p i c a l l y ,  b u t  i t  r a r e l y  a p p e a r s  o n  a g a r  p l a n t  c u l t u r e s  u n l e s s  

s p e c i a l  p r e c a u t i o n s  a r e  t a k e n .  

I n  n a t u r e ,  a  wide  v a r i e t y  o f  f i l a m e n t o u s  and l e a f y  r e d  

a l g a e  h a s  b e e n  found t o  b e  c o l o n i z e d  w i t h  L. mucor.  The r e a s o n  - 
t h a t  r e d  a l g a e  a r e  s o  r e a d i l y  c o l o n i z e d  may b e  t h e  n a t u r e  o f  t h e  

a l g a l  s u r f a c e .  Red a l g a e  do n o t  p roduce  l a r g e  amounts o f  mucus 

o r  s l i m e ,  and it would be  e x p e c t e d  t h a t  t h e i r  s u r f a c e s  would 

p r o v i d e  a  r e a s o n a b l e  d e g r e e  o f  s t a b i l i t y .  Because  L. mucor w i l l  - 



a t t a c h  t o  g l a s s  o r  c o t t o n ,  i t  does  not  seem l i k e l y  t h a t  any 

s p e c i f i c  s u r f a c e  p r o p e r t i e s  a r e  r e q u i r e d  fo r  a t t achment .  Fur ther  

t h e  r e d  a l g a e  comprise many f i l amentous  s p e c i e s ,  and f i l a m e n t s  

p rov ide  a  g r e a t e r  s u r f a c e  a r e a  f o r  a t tachment  t han  would a  s i m i l a r  

volume o f  l e a f y  m a t e r i a l .  

Where t h e  wate r  is s t i l l  o r  slow moving, - L. mucor is r a r e ,  

but  i t  occu r s  a t  ext remely high d e n s i t i e s  on r e d  a l g a e  growing 

i n  r a p i d l y  moving wate r .  Thus, rocky a r e a s  w i t h  much wave a c t i o n  

o r  t i d a l  c u r r e n t  always prov ide  seaweeds t h a t  a r e  heav i ly  covered 

w i th  L .  mucor f i l amen t s .  Pure  c u l t u r e s  o f  L. mucor grow w e l l  i n  - - 
l i q u i d  medium only  when r a p i d l y  shaken,  and t h i s  is c o n s i s t e n t  

w i t h  t h e  requirement  o f  wate r  movement f o r  good growth i n  n a t u r e .  

I t  is no t  c l e a r  whether t h e  requirement  o f  wate r  movement is f o r  

a e r a t i o n  o r  fo r  some o t h e r  purpose  

Geographica l ly ,  - L. mucor is widely d i s t r i b u t e d  i n  temperate  

wa te r s .  I have i s o l a t e d  pure  c u l t u r e s  from seaweeds c o l l e c t e d  i n  

Puget  Sound, Washington, Long I s l a n d  Soung, Connec t i cu t ,  Nattag- 

a n s e t t  Bay, Rhode I s l and  and Cape Reykjanes and F a x i f l o i  F jo rd ,  

I ce l and .  

The i s o l a t e s  from I c e l a n d i c  m a t e r i a l  a r e  q u i t e  t y p i c a l  o f  

t h e  s p e c i e s  a s  a  whole. DNA base  composi t ions  were r u n  on t h e s e  

i s o l a t e s  i n  comparison w i t h  t h o s e  from o t h e r  a r e a s .  The d a t a  a r e  

p r e sen t ed  i n  Table  1. 

These d a t a  sugges t  t h a t  t h e  I c e l a n d i c  s t r a i n s  ( i s o l a t e d  i n  

b o t h  1965 and 1966) a r e  very  s i m i l a r  t o  o t h e r  s t r a i n s  i s o l a t e d  

throughout  t h e  world .  These r e s u l t s  a r e  c o n s i s t e n t  w i t h  t h e  

hypo thes i s  t h a t  e f f i c i e n t  d i s p e r s a l  mechanisms t o  I ce l and  f o r  

marine organisms e x i s t .  
a 



The t e c h n i q u e  o f  m i c r o s c o p i c  a u t o r a d i o g r a p h y  w i t h  t r i t i a t e d  

t h y m i d i n e  was used  t o  s t u d y  t h e  r a t e  and manner o f  m i c r o b i a l  growth  

o f  L .  mucor d i r e c t l y  i n  n a t u r e .  The t e c h n i q u e  was deve loped  i n i t i -  - 
a l l y  w i t h  p u r e  c u l t u r e s ,  and by r e l a t i n g  growth  r a t e  t o  t h e  r a t e  

o f  a c c u m u l a t i o n  o f  r a d i o a c t i v e  ce l l s ,  i t  was p o s s i b l e  t o  d e r i v e  a  

c o n s t a n t  which  c o u l d  be  used  t o  c a l c u l a t e  growth  r a t e  i n  n a t u r a l  

m a t e r i a l  and i n  two-membered c u l t u r e s  o f  L.  mucor growing e p i -  - 
p h y t i c a l l y  on  p u r e  s u l t u r e s  o f  mar ine  a l g a e .  The growth  r a t e  

( g e n e r a t i o n  t i m e )  i n  two-membered c u l t u r e  w i t h  t h e  r e d  a l g a  

Ant i thamnion s a r n i e n s e  was c a l c u l a t e d  t o  be  9 4  m i n u t e s  under  t h e  

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

678 m i n u t e s  i n  a  sample from I c e l a n d  and 660 m i n u t e s  i n  a  sample  

from Long I s l a n d  Sound. T h e r e  was no e v i d e n c e  o f  p r e f e r e n t i a l  

growth  i n  t h e  b a s a l  p o r t i o n  o f  a  b a c t e r i a l  f i l a m e n t  n e a r e s t  t h e  

a l g a l  s u r f a c e .  However, f i l a m e n t o u s  growth  i n  n a t u r e  b u t  n o t  i n  

p u r e  o r  two-membered c u l t u r e  was nonrandom, showing r e g i o n s  where 

growth  was c l u s t e r e d  and o t h e r  r e g i o n s  which were  r e l a t i v e l y  

dormant .  

These  r e s u l t s  show t h a t  t h e  g rowth  r a t e  o f  L. mucor i n  I c e -  - 
l a n d i c  m a t e r i a l  is q u i t e  a n a l o g o u s  t o  t h a t  i n  o t h e r  mar ine  en- 

v i r o n m e n t s .  

11. E c o l o g i c a l  o b s e r v a t i o n s  on  I c e l a n d i c  h o t  s p r i n g s .  

O r d i n a r i l y  l i g h t  and t e m p e r a t u r e  a r e  n o t  i n d e p e n d e n t  en- 

v i r o n m e n t a l  f a c t o r s  i n  n a t u r e ,  s i n c e  t h e  l a t t e r  is  c o r r e l a t e d  

w i t h  t h e  f o r m e r ,  a t  l e a s t  i n  a  g e n e r a l  way. Hot s p r i n g s  p r o v i d e  

an e x c e p t i o n ,  s i n c e  t e m p e r a t u r e  r e m a i n s  c o n s t a n t  t h r o u g h o u t  t h e  

y e a r ,  and o n l y  l i g h t  v a r i e s .  T h i s  is e s p e c i a l l y  p e r t i n e n t  i n  

I c e l a n d ,  where d u r i n g  t h e  w i n t e r  d a y s  a r e  q u i t e  s h o r t .  We have 

per formed b i o c h e m i c a l  s t u d i e s  on  c e r t a i n  I c e l a n d i c  h o t  s p r i n g s ,  

and e s p e c i a l l y  one  i n  t h e  G e y s i r  g r o u p  which p r o v i d e d  an ex- 

c e l l e n t  t h e r m a l  g r a d i e n t .  I n  l a t e  summer (Augus t ,  1965)  t h e  upper  

t e m p e r a t u r e  f o r  a l g a l  development  was around 60°c, which  is 

o v e r  l o 0  lower  t h a n  i n  Ye l lows tone .  C h l o r o p h y l l ,  RNA and p r o -  

t a i n  v a l u e s  (which  measure s t a n d i n g  c r o p )  were  a l s o  lower  t h a n  

i n  Y e l l o w s t o n e .  



In  May 1966 we r e t u r n e d  t o  t h i s  same s p r i n g  t o  f i nd  i t  

complete ly  changed. There was no a l g a l  growth above 45', and 

a t  any tempera ture  t h e  s t a n d i n g  c rop  was s o  low t h a t  we cou ld  

no t  t a k e  q u a n t i t a t i v e  samples.  C l e a r l y ,  t h e  a lgae  had d i sappeared  

d u r i n g  w i n t e r ,  and were j u s t  r e t u r n i n g .  Th i s  is s u r p r i s i n g  when 

i t  is r e c a l l e d  t h a t  day l e n g t h  i n  e a r l y  May is about 17  hou r s .  

These r e s u l t s  need t o  be g r e a t l y  extended.  I t  i s  e s p e c i a l l y  i m -  

p o r t a n t  t o  know what happens t o  t h e  a l g a l  mat du r ing  t h e  w i n t e r .  

I I I .  Observa t ions  on Su r t s ey  . 
The v i s i t  t o  Su r t s ey  was on May 5 ,  1966, by h e l i c o p t e r .  

The e r u p t i o n  was q u i t e  a c t i v e  from t h e  sma l l  i s l a n d  on t h e  

sou th -eas t  s i d e ,  and mast o f  t h i s  s i d e  o f  Su r t s ey  was covered 

w i t h  a  t h i c k  l a y e r  o f  v o l c a n i c  ash .  A complete c i r c u i t  o f  t h e  

i s l a n d  was made on f o o t ,  bu t  because  o f  t h e  p r e c i p i t o u s  c l i f f s  

i t  was no t  p o s s i b l e  t o  examine t h e  s h o r e  l i n e  a s  w e l l  a s  t h e  

i n n e r  i s l a n d  a t  t h e  same t ime .  S e v e r a l  a t t e m p t s  t o  c l imb down 

from t h e  upper l e v e l  t o  t h e  sho re  l i n e  were unsucces s fu l .  Many 

fumaroles  were s t i l l  a c t i v e  on t h e  s o u t h  s i d e  o f  t h e  i s l a n d .  

These fumaroles provided t h e  only  sou rce  o f  mo i s tu re ,  and i n  

c r e v i c e s  sur rounding  fumaroles condensa t ion  occu r r ed .  From one 

rock  i n  such  a  c r e v i c e ,  microscopic  examinat ion r evea l ed  a  few 

b a c t e r i a ,  which were very  narrow, t h i n  rod-shaped forms 

6 . < l y d i a m . D .  A s  y e t  t h e s e  have no t  been c u l t i v a t e d  i n  t h e  

l a b o r a t o r y ,  s o  t h a t  no th ing  can be s a i d  about t h e i r  d e t a i l e d  

c h a r a c t e r i s t i c s .  

The beach on t h e  n o r t h  s i d e  was washed w i t h  heavy waves 

and was hence a  r a t h e r  u n s t a b l e  environment f o r  macrophytic 

a l g a e .  Sand c o l l e c t e d  from t h i s  oeach was examined micro- 

s c o p i c a l l y  t h e  i n t e r s t i t i a l  wa te r  con ta ined  r a r e  o r g a n i c  

agg rega t e s  c o n t a i n i n g  very t i n y  b a c t e r i a .  These resemble  t h o s e  

s e e n  by t h e  a u t h o r s  w i t h  D r .  A.L.S. Munro on t h e  west  c o a s t  o f  

Sco t land  (Loch m e )  and have y e t  been u n i d e n t i f i e d  i n  bo th  p l a c e s .  

I t  is l i k e l y  t h a t  o r g a n i c  ma t t e r  from t h e  s e a  water  i s  absorb ing  

t o  t h e  sand p a r t i c l e s  and p rov id ing  n u t r i e n t s  f o r  t h e  growth o f  



b a c t e r i a ,  i n  t h e  manner d i s cus sed  by Brock, T.D., P r i n c i p l e s  of  

Mic rob ia l  Ecology,  P ren t i ce -Ha l l ,  Inc .  

The s e a  water  lagoon on Su r t s ey  was heav i ly  co lon ized  by 

g u l l s .  When t h e  h e l i c o p t e r  landed t h e s e  were f r i g h t e n e d  away, 

and numbered w e l l  over  100. The r e s u l t s  o f  t h e i r  r e s i d e n c e  along- 

s i d e  t h e  lagoon a r e  w e l l  i n  evidence - e x t e n s i v e  f e c a l  d e p o s i t s  

i n  t h e  water  and a long  t h e  edge o f  t h e  lagoon.  Indeed,  t h i s  

lagoon may be cons idered  p o l l u t e d ,  o r  a t  l e a s t  e u t r o p h i c .  Accord- 

i n g l y ,  i t  was t h e  l o c a t i o n  where t h e  h e a v i e s t  m ic rob ia l  deve l -  

opment was seen .  On t h e  s u r f a c e  o f  t h e  lagoon bottom, j u s t  near  

t h e  w a t e r ' s  edge,  a  brownish l a y e r  had developed,  and i n  t h i s  

could  be s e e n  l a r g e  numbers o f  u n i c e l l u l a r  chlorophycean a l g a e ,  

and r a r e  f l a g e l l a t e s .  S ince  i t  is w e l l  e s t a b l i s h e d  t h a t  wate r  

b i r d s  can t r a n s m i t  a l g a e ,  t h i s  o b s e r v a t i o n  is no t  s u r p r i s i n g .  

The pH o f  t h e  lagoon water  was 7.86. 

No s i g n s  o f  t e r r e s t r i a l  p l a n t s  were s een  du r ing  t h e  c i r-  

c u i t  o f  t h e  i s l a n d .  The con t inu ing  e x t e n s i v e  d e p o s i t i o n  o f  ash  

on t h e  s o u t h  s i d e  makes any immediate p l a n t  c o l o n i z a t i o n  u n l i k e l y  



The fo l l owing  p u b l i c a t i o n s  i n c l u d e  work done on I ce l and  

under sponso r sh ip  o f  t h e  S u r t s e y  Research S o c i e t y ,  i n  1965 

and 1966. 
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Nature  209: 733-734. - 
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t o o l  i n  m i c r o b i a l  eco logy .  Nature 209:734-736. - 

Brock,  T.D. 1966. The h a b i t a t  o f  Leuco th r ix  mucor, a  wide- 

sp r ead  mar ine  microorganism. Limnology and Oceanography 

11~303-307 .  - 

Brock,  T.D. and M .  Mandel. 1966. Deoxyr ibonucle ic  a c i d  

ba se  composi t ion o f  g e o g r a p h i c a l l y  d i v e r s e  s t r a i n s  o f  

Leuco th r ix  mucor. J o u r n a l  o f  Bac t e r i o logy  - 91:1659-1660. 

Brock,  T .D.  1966. Mic rob i a l  growth i n  t h e  mar ine  env i ron-  

ment : d i r e c t  a n a l y s i s  by au torad iography  . S c i e n c e ,  i n  

p r e s s .  

Brock,  T.D. Mode o f  f i l amen tous  growth o f  Leuco th r ix  

mucor i n  pu re  c u l t u r e  and i n  n a t u r e ,  a s  s t u d i e d  by 

t r i t i a t e d  thymidine  au torad iography .  Submitted t o  

J o u r n a l  o f  B a c t e r i o l o g y .  
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Comparat ive Ecology o f  Co lon i z ing  S p e c i e s  o f  

Vascu la r  P l a n t s  

Eythor E ina r s son  
Museum o f  N a t u r a l  His to ry  

En 1966 f i v e  t r i p s  t o  S u r t s e y  had been planned t o  s t u d y  t h e  

ecology o f  t h e  c o l o n i z i n g  s p e c i e s .  Due t o  t h e  a sh  f a l l  from t h e  

3 6 1 n i r  c r a t e r ,  however, which covered t h e  most p a r t  o f  S u r t s e y  f o r  

months, t h e  c o l o n i z a t i o n  o f  t h e  i s l a n d  by p l a n t s  was f u r t h e r  de-  

l a y e d  and t h e r e f o r e  on ly  one t r i p  was made t o  t h e  i s l a n d  by t h e  

p r e s e n t  a u t h o r  d u r i n g  1966. 

T h i s  t r i p  was made on June 22-23. The whole e a s t e r n ,  s o u t h e r n  

and w e s t e r n  p a r t s  o f  S u r t s e y  were t h e n  covered w i t h  a s h ,  which had 

a lmost  f i l l e d  many o f  t h e  s m a l l  d e p r e s s i o n s  and c r e v i c e s  i n  t h e  l a v a  

f lows  and seemed comple te ly  l i f e l e s s  and s t e r i l e .  Only t h e  n o r t h  

c o a s t  o f  t h e  i s l a n d  was no t  covered w i t h  a sh  and some few t h a l l i  

s tumps o f  Ascophyllum nodosum were found d r i f t e d  a sho re  w e s t  o f  

t h e  l agoon .  On some f l a t  r o c k s  i n  t h e  t i d a l  zone on t h e  n o r t h  west 

c o a s t  o f  S u r t s e y  some c l u s t e r s  o f  f i l a m e n t o u s  g reen  a l g a e  were found 

growing.  

One t r i p  t o  a  "new9' nuna tak ,  which is s i t u a t e d  i n  t h e  Vatna- 

j o k u l l  g l a c i e r  i n  Sou th  E a s t  I c e l a n d ,  had been planned t o  f o l l ow  

t h e  s u c c e s s i o n  o f  t h e  v e g e t a t i o n  i n  t h e  nunatak and make comparison 

w i t h  S u r t s e y .  

During an e x p e d i t i o n  which t h e  p r e s e n t  au tho r  made t o  nunatak  

a r e a s  i n  V a t n a j o k u l l  i n  J u l y  1961 i t  was obse rved  t h a t  a  new s m a l l  

a r e a  s i t u a t e d  i n  B re idamerku r joku l l ,  which is V a t n a j o k u l l ' s  b i g g e s t  

s o u t h e r n  o u t l e t ,  a t  an a l t i t u d e  o f  720 m and 13 km from t h e  margin 

o f  t h e  o u t l e t  was j u s t  becoming f r e e  o f  ice ( c f .  E i n a r s s o n ,  E .  19676 

T h i s  new nuna tak ,  which ha s  been named B r a e d r a s k e r ,  has  g r a d u a l l y  

been g e t t i n g  b i g g e r  a s  t h e  i c e  melts away from i t .  It  is a, p a r t  o f  

a mountain s l o p e ,  mos t ly  b u i l t  up o f  b a s a l t ,  s l o p i n g  lo0  t o  20' t o  

t h e  s o u t h  e a s t .  I n  l a t e  September 1966 i t  was about  100 m broad 



and 150 m l ong ,  t h e  a l t i t u d e  be ing  from 680-740 m. 

In  August 1963, two y e a r s  a f t e r  t h e  f i r s t  p a r t  of  t h i s  new 

nunatak became f r e e  o f  i c e ,  i t  had been co lon ized  by t h r e e  s p e c i e s  

o f  mosses and one s p e c i e s  o f  v a s c u l a r  p l a n t s  (E ina r s son ,  E. 1967).  

In September 1965 1 5  s p e c i e s  o f  va scu l a r  p l a n t s  were found growing 

i n  Braedrasker  t o g e t h e r  w i t h  8  o r  9  s p e c i e s  o f  mosses. Vege ta t ion  

a n a l y s e s  were t hen  c a r r i e d  ou t  i n  seven p l o t s  chosen i n  t h e  o l d e s t  

p a r t  o f  t h e  nunatak and c l e a r l y  marked f o r  f u r t h e r  s t u d i e s  o f  t h e  

p l a n t  succes s ion  (E ina r s son ,  E. 1967).  The v e g e t a t i o n  cover i n  a l l  

p l o t s  was l e s s  t han  1% and i n  most o f  t h e  p l o t s  on ly  1-3 specimens 

were found. The most common v a s c u l a r  p l a n t  was Poa a l p i n a ,  t h e  most - 
common moss s p e c i e s  were P h i l o n o t i s  t o m e n t e l l a  and Rhacomitrium 

canescens ,  no l i c h e n s  and no fung i  were observed.  

S ince  s o  many new s p e c i e s  had invaded t h i s  new nunatak d u r i n g  

t h e  two y e a r s  pe r iod  f ~ o m  1963 t o  1965, i t  was cons idered  t o  be o f  

g r e a t  importance t o  v i s i t  t h e  a r e a  i n  1966. The t ime chosen f o r  t h e  

i n v e s t i g a t i o n  was t h e  l a s t  week o f  August. Because o f  a n  excep t ion-  

a l l y  heavy r a i n f a l l  i n  t h i s  p a r t  o f  t h e  count ry  i n  l a t e  August, how- 

e v e r ,  t h i s  p l a n  had t o  be g iven  up. A second t r i p  t o  t h e  nunatak was 

t r i e d  i n  l a t e  September and t h i s  time it  t u ~ n e d  o u t  s u c c e s s f u l l y .  

The changes  which were observed t o  have t aken  p l a c e  i n  t h e  v e g e t a t i o n  

s i n c e  1965 were even b igger  t han  had been expec ted .  I n  some o f  t h e  

p l o t s  new s p e c i e s  were observed and o t h e r s  had d i sappeared  and a s  a  

whole 5 new s p e c i e s  o f  v a s c u l a r  p l a n t s  were found. The v e g e t a t i o n ,  

e s p e c i a l l y  t h e  mosses, is more prominent t han  b e f o r e ,  a l t hough  t h e  

p l a n t s  i n  Braedrasker  a r e  s t i l l  s o  s c a t t e r e d  between t h e  b o u l d e r s  

o f  t h i s  morain a r e a  t h a t  a t  f i r s t  look t h e  a r e a  g i v e s  one t h e  

impress ion  o f  be ing  complete ly  wi thout  any v e g e t a t i o n  a t  a l l .  - Poa 

a l p i n a  i s  s t i l l  t h e  most common s p e c i e s  o f  v a s c u l a r  p l a n t s  w i t h  

S a x i f r a g a  c a e s p i t o s a  on t h e  second p l ace .  Of t h e  mosses Rhacomitrium 

canescens  is now t h e  most common moss s p e c i e s  and P h i l o n o t i s  

t o n e n t e l l a  is almost  a s  common. No l i c h e n s  and no fung i  were ob- 

s e r v e d .  T'he r e s u l t s  o f  t h e  i n v e s t i g a t i o n s  a r e  found i n  t a b l e  1 

t o g e t h e r  w i t h  t h e  r e s u l t s  from e a r l i e r  i n v e s t i g a t i o n s  i n  Braedra-  



The p l a n t  s p e c i e s  found i n  B r a e d r a s k e r  have most l i k e l y  

d i s p e r s e d  from t h e  n e a r e s t  moun ta in  a r e a s  o r  t h e  30 y e a r s  o l d  

nuna tak  K s r a s b e r  t o  B r a e d r a s k e r ,  t h e  d i s t a n c e  be tween t h o s e  two 

n u n a t a k s  b e i n g  o n l y  abou t  1 km and t h e  a l t i t u d e  a l m o s t  t h e  same. 

The d i s t a n c e  t o  t h e  much o l d e r  nuna tak  a r e a s  Msvabyggdir and E s j u -  

f j o l l ,  w h i c h  a r e  s i t u a t e d  n o r t h  o f  B r a e d r a s k e r ,  is r e s p e c t i v e l y  

3 , 5  and 5 km. The d i s t a n c e  t o  t h e  n e a r e s t  ice f r e e  moun ta in  a r e a s  

e a s t  and w e s t  o f  B r a e d r a s k e r  i s  r e s p e c t i v e l y  9  and 8 km. The p r e s e n t  

a u t h o r  is o f  t h e  o p i n i o n  t h a t  d i a s p o r e s  have been  wind b o r n e  o r  

blown a l o n g  t h e  s u r f a c e  o f  t h e  i c e  t o  B r a e d r a s k e r  a s  p l a n t  s tumps  

and e v e n  whole  p l a n t  s p e c i m e n s ,  m o s t l y  g r a s s e s ,  w i t h  r o o t s  and 

l e a v e s  have  been  found l y i n g  o n  t h e  s u r f a c e  o f  t h e  i c e  o f  B r e i d a -  

m e r k u r j o k u l l  f a r  from t h e  n u n a t a k s  and t h e  m a r g i n  o f  t h e  g l a c i e r .  

A s  no  makroscop ic  t e r r e s t r i a l  p l a n t s  have  y e t  e s t a b l i s h e d  

t h e m s e l v e s  o n  S u r t s e y  i t  is  t o o  e a r l y  f o r  compar i son  o f  t h e  i s l a n d  

and B r a e d r a s k e r .  
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TABLE I 

A l l  s p e c i e s  o f  v a s c u l a r  p l a n t s  and t h e  most prominent moss 

s p e c i e s  found i n  Braedrasker .  The l e t t e r s  A ,  B  and C i n  column F 

mean t h a t  t h e  s p e c i e s  were found f o r  t h e  f i r s t  t ime  r e s p e c t i v e l y  i n  

1963,  1965 and 1966. The r e s u l t s  from t h e  v e g e t a t i o n  a n a l y s i s  

c a r r i e d  o u t  i n  1965 and 1966 i n  seven p l o t s  marked 1 t o  7 a r e  found 

r e s p e c t i v e l y  i n  columns 1 t o  7. For cover  e s t i m a t i o n  t h e  Domin s c a l e  

was used.  

Cardaminopsis  p e t r a e a  

C e r a s t  ium alpinum 

Ceras t ium c e r a s t o i d e s  

Epilobium l a c t i f l o r u m  

Luzula s p i c a t a  

Minua r t i a  r u b e l l a  

Oxyria d igyna 

Phleum commutatum 

Poa a l p i n a  v i v i p .  e t  
non v i v i p .  

Poa f l exuosa  

Poa g l a u c a  

Sagina  i n t e r m e d i a  

Sag ina  procumbens 

S a x i f r a g a  c a e s p i t o s a  

S a x i f r a g a  o p p o s i t i f o l i a  

S i l e n e  mar i t ima  

Sedum annuum 

Tr i s e tum sp i ca tum 

Veronica  f r u t i c a n s  

Ceratodon purpureus  

P h i l o n o t i s  t o m e n t e l l a  

Pogonatum urnigerum 

P o h l i a  w a h l e n b e r g i i  

Po ly t r i cum jun iper inum 



A Second Spec i e s  o f  Vascu la r  P l a n t s  

Discovered i n  S u r t s e y  

by 
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The second a t t empt  o f  h igher  p l a n t s  t o  invade S u r t s e y ,  

took p l a c e  d u r i n g  t h e  summer o f  1966. 

On J u l y  2nd fou r  s e e d l i n g s  o f  Sea Lyme Gras s ,  Elymus 

a r e n a r i u s ,  a s  w e l l  a s  a  s e e d l i n g  o f  Sea Rocket ,  C a k i l e  e d e n t u l a ,  

were found growing on t h e  sandy s h o r e  on t h e  n o r t h e r n  s i d e  o f  

t h e  i s l a n d .  

The p l a n t s  grew from s e e d s ,  which had appa ren t l y  d i s p e r s e d  

by ocean a s  t hey  were a l l  found growing i n  a row a t  t h e  h i g h t i d e  

l i n e .  A s  t h e s e  s p e c i e s  a r e  no t  found growing anywhere c l o s e r  t o  

t h e  new i s l a n d  t h a n  on t h e  i s l a n d  o f  Heimaey, t h e i r  minimal d i s -  

t a n c e  o f  d i s p e r s a l  must have been 20  km (Johnsen 1937,  F r i d r i k s -  

son and Johnsen 1966) .  During t h i s  ocean t r a v e l  t h e  seed  h a s  

k e p t  i ts  ge rmina t i on  a b i l i t y .  

The f i r s t  i n d i v i d u a l s  o f  v a s c u l a r  p l a n t s  t o  s t a r t  growth 

on t h e  i s l a n d  were o f  t h e  s p e c i e s  C a k i l e  e d e n t u l a .  These were 

l a t e r  bu r i ed  under t e p h r a  from t h e  volcano S y r t l i n g u r  a s  p re -  

v i o u s l y  r e p o r t e d  on: ( F r i d r i k s s o n  1965) .  The p l a n t s  s t a r t i n g  

growth i n  1966 were a l s o  wiped o u t ,  t h i s  t i m e  by ocean waves. 

Seeds and v a r i o u s  o t h e r  p a r t s  o f  Elymus had been d i s cove red  

e a r l i e r  i n  t h e  d e b r i s  washed ashore  on Su r t s ey  (E ina r s son  1965,  

F r i d r i k s s o n  1966) .  

I n  t a b l e  I t h e r e  is an a d d i t i o n a l  l is t  o f  v a r i o u s  p l a n t  

p a r t s  found d r i f t e d  upon t h e  beach o f  Su r t s ey  d u r i n g  August and 

September 1966. Among t h e s e  were 1 0  seed  o f  C a k i l e  e d e n t u l a ,  

which proved germinable  when t e s t e d .  
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On t h e  Vege ta t ion  o f  t h e  Outer 

Westman I s l e s ,  1966 

by 

Bjorn Johnsen and S t u r l a  F r i d r i k s s o n  
A g r i c u l t u r a l  Research I n s t i t u t e ,  Reykjavik 

I n t r o d u c t i o n  

About t h e  middle o f  J u l y  Bjorn Johnsen and Thorbjorn  Broddason 

v i s i t e d  t h e  Westman I s l e s  on b e h a l f  o f  t h e  b i o l o g i c a l  s e c t i o n  o f  

t h e  S u r t s e y  Research S o c i e t y ,  under t h e  s u p e r v i s i o n  o f  D r .  S t u r l a  

F r i d r i k s s o n ,  t o  con t inue  t h e  r e s e a r c h  s t a r t e d  i n  1965 on t h e  

v e g e t a t i o n  o f  t h e s e  i s l a n d s .  Ten i s l a n d s  and s k e r r i e s  were v i s i t e d  

i n  t h e  p e r i o d  16/7 - 9/8 1966. On t h i s  occas ion  i t  proved much 

e a s i e r  t o  t r a v e l  t o  t h e  o u t e r  i s l a n d s  t han  i n  t h e  p rev ious  y e a r .  

The weather  was r a t h e r  unfavorab le  a t  t h e  s t a r t  o f  t h e  r e s e a r c h  

p e r i o d ,  b u t  improved a s  t ime went on.  

Method o f  r e s e a r c h  

The o b j e c t  o f  t h e  e x p e d i t i o n  was t o  con t inue  i n v e s t i g a t i o n s  

o f  t h e  v e g e t a t i o n  o f  t h e  o u t e r  i s l a n d s  o f  t h e  Westman I s l a n d s  

group,  begun i n  t h e  summer o f  1965. An examinat ion o f  t h e  vege- 

t a t i o n  o f  i n d i v i d u a l  i s l a n d s  was under taken ,  w i t h  a  d e t a i l e d  s tudy  

o f  t h e  number o f  s p e c i e s ,  t h e i r  d i s t r i b u t i o n  and a s s o c i a t i o n s .  .In 

t h i s  connec t ion  emphasis was l a i d  on t h e  e c o l o g i c a l  s t u d i e s .  P l a n t  

d i s t r i b u t i o n  was measured by two methods. Most f r e q u e n t l y  used 

was t h e  point-measurement method f o r  t h e  e s t i m a t i o n  o f  coverage 

o f  s p e c i e s  a s  g iven  i n  pe rcen t age  te rms .  Secondly,  frequency 

measurements were c a r r i e d  o u t  a s  de sc r ibed  by Raunkaer (19071. 

According t o  t h e  l a t t e r  measurement s p e c i e s  o f  p l a n t s  w i t h i n  a  

c i r c l e  o f  0 . 1  square  metre  i n  a r e a  a r e  r e c o r d e d .  P l a n t  d i s t r i -  

b u t i o n  i n  25-40 c i r c l e s  was i n v e s t i g a t e d ,  t h e  c e n t r e  o f  each  

c i r c l e  be ing  determined by throwing a  marker a t  random. The 

pe rcen t age  o f  each  s p e c i e s  is then  e s t ima ted  by t a k i n g  t h o s e  

o c c u r r i n g  i n  a l l  c i r c l e s  a s  100% and o t h e r  accord ing  t o  t h e  

number o f  c i r c l e s  i n  which they  a r e  found. These measurements 



were under taken  w i t h  a  s p e c i a l  view t o  compare w i t h  t h e  observa-  

t i o n s  made p r e v i o u s l y  by B. Johnsen og Bja rnarey  and Heimaey 

(19379. 

An account  w i l l  now be g iven  o f  t h e  p l a n t  communities o f  

t h e  o u t e r  i s l a n d s ,  beg inn ing  w i t h  t h e  l a r g e s t  i s l a n d  and ending 

w i t h  t h e  s m a l l e s t .  The v e g e t a t i o n  ha s  p r e v i o u s l y  been grouped i n  

four  a s s o c i a t i o n s  ( F r i d r i k s s o n  & Johnsen,  1966) .  

P l a n t  D i s t r i b u t i o n  o f  t h e  I s l a n d s  

E l l i d a e y  

E l l i d a e y  has  an a r e a  o f  about  0.46 sq .km. ,  is somewhat low- 

l y i n g ,  b u t  s l o p e s  s t e e p l y  t o  t h e  s e a .  In  t h e  c e n t r e  o f  t h e  i s l a n d  

t h e r e  i s  a  s i z e a b l e  c r a t e r ,  Bunki,  which is covered w i t h  vege- 

t a t i o n ,  and on e i t h e r  s i d e  o f  i t  t h e r e  a r e  s m a l l  l e v e l  s p a c e s  o r  

hol lows.  Dry meadowland predominates  on t h e  i s l a n d ,  w i t h  a  p u f f i n  

colony on t h e  seaward s l o p e s .  

The dominant s p e c i e s  o f  t h e  meadowland o f  E l l i d a e y  was 

A g r o s t i s  t e n u i s ,  average 62%, w i t h  a s s o c i a t e d  s p e c i e s  Fes tuca  

r u b r a  26% and Poa p r a t e n s i s  12%, s e e  Tab le  11, 6 1 and E  2 .  

S t e l l a r i a  media was a l s o  p r e s e n t ,  a l t hough  it  d i d  n o t  occur  i n  

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

t h e  p r e v i o u s  y e a r .  I n  t h e  p u f f i n  colony t h e  dominant s p e c i e s  

was Fes tuca  r u b r a ,  74%, w i t h  a s s o c i a t e d  s p e c i e s  S t e l l a r i a  media 

14.5% and Poa p r a t e n s i s  4%, s e e  Tab l e  11, E  3 and E  5 .  I n  t h e  

measurement E  4 ,  which was t a k e n  up on t h e  c r a t e r  r i m ,  on t h e  

o u t s k i r t s  o f  a  p u f f i n  co lony ,  Poa p s a t e n s i s  was t h e  dominant 

s p e c i e s ,  w i t h  45% coverage ,  a s s o c i a t e d  s p e c i e s  S t e l l a r i a  media 

30%, Fes tuca  r u b r a  15% and A g r o s t i s  t e n u i s  7.5%. We a r e  con- 

cerned h e r e  w i t h  a  marg ina l  s t r i p  between p u f f i n  colony and 

d r y  meadowland proper  which o c c u r s  f r e q u e n t l y .  The A g r o s t i s  does  

n o t  grow i n  t h e  p u f f i n  co lony ,  bu t  a cco rd ing  t o  t h e  R a u n k ~ r  

frequency-measurement t h e  Poa appea r s  even more p r e v a l e n t  he r e  



t han  t h e  point-measurement i n d i c a t e s ,  s e e  Table  111,  E l l i d a e y  2  

and 3 .  On E l l i d a e y  on ly  22 s p e c i e s  o f  v a s c u l a r  p l a n t s  have been 

found ( s e e  Table  I ) ,  which is a  r a t h e r  low number i n  r e l a t i o n  t o  

t h e  s i z e  o f  t h e  i s l a n d .  No mois t  s p o t s  occur  t h e r e ,  and t h i s  ex- 

c l u d e s  some s p e c i e s  t h a t  grow on o t h e r  i s l a n d s  where such  c o n d i t i o n s  

occu r .  E l l i d a e y  is t h e  only one o f  t h e  o u t e r  i s l a n d s  s t i l l  used 

f o r  g r az ing  sheep ,  though most o f  t h e  i s l a n d s  having v e g e t a t i o n  

were formerly  used f o r  t h i s  purpose .  

Bja rnarey  

Bja rnarey  is t h e  second l a r g e s t  o f  t h e  o u t e r  i s l a n d s ,  ex- 

c l u d i n g  S u r t s e y ,  o r  nea r ly  0.32 sq .km. ,  and is t h e  h i g h e s t ,  about 

164 m e t r e s ,  surrounded by c l i f f s  on a l l  s i d e s  excep t  t h e  no r th -  

e a s t ,  where l and ing  is e a s i e s t .  I n  t h e  c e n t r e  o f  t h e  i s l a n d  t h e r e  

is a  grass-grown c r a t e r  w i th  a  bowl-shaped dep re s s ion  a t  i t s  

summit. Round i t  t h e r e  i s  some l e v e l  ground,  bu t  o the rwi se  s l o p e s  

t h a t  descend r i g h t  t o  t he  c l i f f ' s  edge.  Dry meadowland dominates 

on t h e  i s l a n d  but  t h e r e  is a l s o  a  s u b s t a n t i a l  a r e a  grown w i t h  

p u f f i n  colony v e g e t a t i o n  on t h e  s l o p e s .  C o a s t a l  c l i f f  v e g e t a t i o n  

occu r s  only  a t  t h e  above mentioned l and ing  p l a c e ,  w i t h  s p a r s e  

growths o f  P u c c i n e l l a  and Coch lea r i a .  On t h e  s h e l f  Hvannhi l la  

(Angel ica  S h e l f )  t h e r e  is a  s p e c i a l  p l a n t  commun~ty de f ined  by 

B. J .  i n  1937. T h i s  w i l l  be de sc r ibed  l a t e r .  

The f l o r a  o f  Bja rnarey  is t h e  r i c h e s t  i n  p l a n t  s p e c i e s  o f  

t h e  o u t e r  i s l a n d s .  30 s p e c i e s  o f  v a s c u l a r  p l a n t s  have been found 

t h e r e ,  f i v e  no t  o c c u r r i n g  on t h e  o t h e r  i s l a n d s :  Anthoxanthum 

odoratum, Galium verum, Lusula  m u l t i f l o r a ,  P o t e n t i l l a  a n s e r i n a  

and Equisedum a rvense .  These a l l  grow i n  a  r e l a t i v e l y  sma l l  a r e a  

on dry  meadowland on t h e  s o u t h  s i d e  o f  t h e  c r a t e r  a  p l a c e  w e l l  

s h e l t e r e d  from s a l t  water  s p r a y ,  which might i n h i b i t  t h e i r  d i s -  

t r i b u t i o n  e l sewhere .  On Bjarnarey  8 point-measurements were 

t aken  i n  a l l ,  s e e  Table  11. R a u n k ~ r  frequency-measurements were 

a l s o  made f o r  comparison w i t h  t h e  r e s u l t s  ob t a ined  by B. J. 33 

y e a r s  e a r l i e r .  The dominant s p e c i e s  o f  t h e  d ry  meadowland were 

A g r o s t i s  t e n u i s ,  w i t h  about 40% coverage ,  Fes tuca  r u b r a  37%, 



and Poa p r a t e n s i s  20% on t h e  average.  Associa ted s p e c i e s  covered 

3%, s e e  Table  HI, B 1, 2 and 4. Agros t i s  t e n u i s  appeared t o  i n -  

c r e a s e  i n  frequency w i t h  i nc rea sed  d i s t a n c e  from t h e  p u f f i n  

colony being most abundant where t h e  s o i l  was p o o r e s t ,  which 

ag rees  w i t h  o b s e r v a t i o n s  on E l l i d a e y .  

In  Table  IIH t h e  r e s u l t s  o f  t h e  1966 measurements a r e  com- 

pared w i t h  t hose  o f  B. J. performed i n  1933,  showing t h a t  t h e r e  

has  been l i t t l e  change i n  t h e  composit ion o f  a s s o c i a t i o n s  du r ing  

t h e  p e r i o d .  I t  appears :  however, t h a t  t h e r e  has  been one change 

i n  t h e  dry meadowland inasmuch a s  Cerast ium and Euphras ia  have 

a lmost  d i sappeared  and been r ep l aced  by Anthoxanthun. T h i s  l a t t e r  

s p e c i e s  may have been p r e s e n t  b e f o r e ,  though no t  o c c u r r i n g  i n  

t h e  1933 measurements owing t o  i t s  l i m i t e d  e x t e n t .  S t e l l a r i a  

observed i n  1933 is s t i l l  p r e s e n t ,  though no t  o c c u r r i n g  i n  t h e  

p r e s e n t  measurements o f  t h e  a r e a .  T h i s  change i n  t h e  f l o r a  can 

be exp la ined  by t h e  f a c t  t h a t  annual  s p e c i e s  a r e  g e n e r a l l y  s u b j e c t  

t o  s u b s t a n t i a l  f l u c t u a t i o n s  from one yea r  t o  t h e  nex t .  

There is  a  l a r g e  p u f f i n  colony on B ja rna rey .  The r e s u l t s  o f  

point-measurements 3 ,  5 and 6 i n  Table  I1 show t h a t  t h e  dominant 

s p e c i e s  o f  t h e  p u f f i n  colony is Festuca  r u b r a  w i t h  about 58% 

cove rage ,  a s s o c i a t e d  s p e c i e s  being S t e l l a r i a  media 20% average ,  

and Poa p r a t e n s i s  11% average.  The poa is found e s p e c i a l l y  on 

t h e  f r i n g e s  o f  t h e  p u f f i n  co lony ,  forming t h e r e  a  k ind o f  marg ina l  

s t r i p ,  a s  on E l l i d a e y .  Agros t i s  t e n u i s  grows s i m i l a r i l y  t o  some 

e x t e n t  on t h e  o u t s k i r t s  o f  t h e  p u f f i n  co lony ,  o r  about 3%. Other  

s p e c i e s  growing i n  t h e  p u f f i n  colony and cover ing  about 6% i n  a l l  

a r e :  Rumex a c e t o s a ,  Ranunculus a c r i s  and Cerast ium eaespi tosum.  

I n  t h e  p u f f i n  colony i t  seems t h a t  Cerast ium and Poa t r i v i a l i s  

have g iven  way t o  Ranunculus and Rumex s i n c e  measured i n  1933. 

Two y e a r s  b e f o r e  our p r e s e n t  o b s e r v a t i o n ,  t h e  g r a z i n g  o f  sheep 

on t h e  i s l a n d  ceased ,  and t h i s  has  undoubtedly had some e f f e c t  

on t h e  composit ion o f  v e g e t a t i o n .  A s  t h e r e  have been no sheep  

p r e s e n t  fo r  t h e  l a s t  two y e a r s  t o  hold t h e  e x t e n s i v e  growth o f  

g r a s s  i n  check,  t h e  w i l t e d  g r a s s  accumulated t o  a  s t i l l  g r e a t e r  

e x t e n t  t han  b e f o r e  w i thou t  any a p p r e c i a b l e  decomposit ion and 



forms a  t h i c k  o r g a n i c  l a y e r .  Underneath t h i s  mat t h e  sward may 

be s t i f l e d .  Pa t ches  o f  decay ing  v e g e t a t i o n  a r e  t h u s  t o  be s een  

i n  a  number o f  p l a c e s .  

To throw f u r t h e r  l i g h t  on t h e  p roduc t i on  o f  i n d i v i d u a l  

p l a n t  communities on B j a r n a r e y ,  t h e  y i e l d  was sampled by t h r e e  

c u t t i n g s .  Samples t aken  from t h e  p u f f i n  colony gave a  y i e l d  o f  

4 ,700 kg and 4 ,900 kg pe r  h e c t a r e .  A sample t a k e n  from t h e  d r y  

meadowland gave s u b s t a n t i a l l y  l e s s ,  e . g .  2 , 7 0 0  kg.  The two 

former samples  were f u l l y  comparable w i t h  t h e  y i e l d  g iven  by 

c u l t i v a t e d  l and  under r e g u l a r  a p p l i c a t i o n  o f  f e r t i l i z e r s .  

A t  Hvannhi l la  on t h e  n o r t h e r n  s i d e  o f  t h e  i s l a n d  t h e  t h i r d  

a s s o c i a t i o n  is t o  be found,  t h e  Angel ica  c l u s t e r s . T h i s  a r e a  is 

r a t h e r  e a s i l y  reached from t h e  s e a ,  bu t  i n  g e n e r a l  i t  is d i f f i -  

c u l t  t o  r e a c h  such  a s s o c i a t i o n s  which a r e  s i t u a t e d  on s h e l v e s  

and i n  n i c h e s  on t h e  c l i f f  f a c e .  Hvannhi l la  s l o p e s  d i a g o n a l l y  up 

t h e  r o c k  from t h e  s e a .  A t  i ts  lower e x t r e m i t y  t h e r e  i s  l i t t l e  

v e g e t a t i o n ;  then  comes a  g r a s s  s l o p e  w i t h  a  composi t ion s i m i l a r  

t o  t h a t  o f  t h e  p u f f i n  co lony ,  s e e  Tab le  11, B  7. The Angelica 

c l u s t e r  is  a t  t h e  t o p  o f  t h e  i n c l i n e  and ex t end ing  down by t h e  

c l i f f  f o r  a  s h o r t  d i s t a n c e .  T h i s  c o v e r s  an a r e a  o f  420 sq.m. 

The dominant s p e c i e s ,  Archangel ica  o f f i c i n a l i s  was ex t remely  

l u x u r i a n t ,  about 120 cm. h igh  and w i t h  a  coverage o f  51%. Its 

a s s o c i a t e d  s p e c i e s ,  c o n s i s t e d  o f  M a t r i c a r i a  mar i t ima  12% and 

S t e l l a r i a  media 14% which a r e  t h e  undergrowth and Fes tuca  r u b r a  

3%, which grows on t h e  marg ins ,  whi le  b a r e  p a t c h e s  measured lo%, 
see Tab le  11, B  8. The s o i l  o f  t h e  Angelica c l u s t e r s  was some- 

what g r a v e l l y  and f a i r l y  w e t ,  f o r  water  d r i p s  c o n s t a n t l y  down 

t h e  r o c k .  Fulmars f r equen t  t h i s  a r e a  i n  p a r t i c u l a r ,  supp ly ing  

n a t u r a l  f e r t i l i z e r .  The Angel ica  c l u s t e r s  consequen t ly  cou ld  

be named t h e  fulmar colony v e g e t a t i o n .  R a u n k a  frequency- 

measurements were t aken  h e r e  f o r  comparison w i t h  t h o s e  o f  B. J. 

o f  33 y e a r s  e a r l i e r ,  s e e  Tab le  111, B 3 ,  '66, and B 1, ' 3 3 .  Here 

some changes  i n  d i s t r i b u t i o n  seem t o  have t aken  p l a c e .  Three 

s p e c i e s  - Ranunculus a c r i s ,  Sedum roseum and Coch lea r i a  

o f f i c i n a l i s  - have d i s a p p e a r e d ,  and o t h e r  a s s o c i a t e d  s p e c i e s  



become l e s s  f r e q u e n t .  Beside  t h i s ,  t h e  Angelica appears  t o  have 

th inned  somewhat du r ing  t h e  33 y e a r s  between measurement. 

Alsey 

Alsey i s  t h e  t h i r d  b i g g e s t  i s l a n d ,  o r  about 0 .25  sq.km. I t  

is very p r e c i p i t o u s ,  surrounded by c l i f f  on a l l  s i d e s  excep t  t h e  

no r the rn .  There is no l e v e l  ground on t h e  i s l a n d  excep t  a t  i ts  

extreme summit, where t h e r e  is a  pa t ch  o f  dry meadowland. T h i s  is 

very sma l l  i n  e x t e n t .  The dominat ing s p e c i e s  o f  t h e  d ry  meadowland 

a r e  Festuca  r u b r a  42%, Poa p r a t e n s i s  37% and Agros t i s  t e n u i s  lo%, 
s e e  Table  11, A 1 and 2 .  On t h e  c r e s t  o f  t h e  i s l a n d ,  however, t h e  

Meadow Poa is  dominant,  s e e  Table  11, A 4,  and t h e r e  is a  s i m i l a r -  

i t y  i n  v e g e t a t i o n  t h e r e  t o  t h e  marginal  s t r i p  mentioned i n  con- 

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

t h e  dominat ing a s s o c i a t i o n  o f  t h e  i s l a n d .  I t  is extremely homo- 

geneous and t h r e e  s p e c i e s  a r e  found t h e r e :  Fes tuca  r u b r a  78%, 

M a t r i c a r i a  mari t ima 5% and S t e l l a r i a  media 5%, s e e  Table  I I ,  A 3 

and A 5. Bare pa t ches~measu red  8% on t h e  average and a r e  most i n  

evidence where t h e  p u f f i n  n e s t s  a r e  d e n s e s t .  There t h e  a s s o c i a t e d  

s p e c i e s  have t h e  g r e a t e s t  e a s e  i n  t a k i n g  r o o t .  25 s p e c i e s  o f  

v a s c u l a r  p l a n t  have been found on Alsey, s e e  Table  I ,  i n c l u d i n g  

one no t  found e lsewhere  on t h e  o u t e r  i s l a n d s :  S a x i f r a g a  r i v u l a r i s .  

Th is  grows i n  t h e  so -ca l l ed  V a t n s g i l ,  t o g e t h e r  w i t h  Montia lampro- 

sperma and S a x i f r a g a  c a s p i t o s a .  A s  t he  name i n d i c a t e s ,  t h e r e  i s  a  

sma l l  t r i c k l e  o f  wate r  i n  t h i s  p l a c e .  The r a t i o  o f  l i f e  forms and 

t h e i r  geog raph ica l  d i s t r i b u t i o n  is s i m i l a r  t o  t h a t  found on t h e  

l a r g e r  i s l a n d s ,  s e e  Table IV. 

Sudurey 

Sudurey is t h e  f o u r t h  i n  o r d e r  o f  s i z e :  about 0 . 2 0  s q .  km. 

i n  a r e a .  I t  is r e l a t i v e l y  h igh  - 161  m - and surrounded by c l i f f  



excep t  on t h e  sou the rn  s i d e ,  where t h e  only  l and ing  p l a c e  is s i t u -  

a t e d .  T h i s  l and ing  p l ace  f a c e s  t h e  d i r e c t i o n  o f  t h e  main b r e a k e r s ,  

making i t  ex t remely  d i f f i c u l t  t o  g e t  ashore  t h e r e .  I t  r i s e s  i n  a  

s t e e p  s l o p e  t h a t  r eaches  t o  t h e  summit o f  t h e  i s l a n d .  A t  t h e  bottom 

t h e r e  is  c o a s t a l  c l i f f  v e g e t a t i o n ,  r e a c h i n g  t o  a  c o n s i d e r a b l e  h e i g h t ,  

o r  about 50 m .  Above t h i s  comes t h e  p u f f i n  co lony ,  which ex t ends  a l l  

t he  way t o  t h e  t o p .  On t h e  n o r t h e r n  s i d e  o f  t h e  summit r i d g e  t h e r e  

is a  s t e e p  bank o f  mixed dry meadowland w i t h  a  g r a d i e n t  t h a t  becomes 

e a s i e r  a s  i t  descends ,  g i v i n g  way t o  t h e  p u f f i n  co lony .  There is 

r e l a t i v e l y  l i t t l e  s l o p e  on t h e  most n o r t h e r l y  p a r t  o f  t h e  i s l a n d .  

Pure  d ry  meadowland does no t  e x i s t ;  on ly  meadow-type margins t o  t h e  

p u f f i n  colony 

Point-measurement was t aken  on t h e  s t e e p  s l o p e  below t h e  

summit. The dominant s p e c i e s  o f  t h i s  marginal  zone is Fes tuca  r u b r a  

58%, w i t h  a s s o c i a t e d  s p e c i e s  Poa p r a t e n s i s  30% and A g r o s t i s  t e n u l s  

lo%,  s e e  Table  11, S  2 .  I n  t h e  yea r  1965 point-measurement t aken  a t  

t h e  most n o r t h e r l y  p a r t  o f  t h e  i s l a n d ,  c l o s e  t o  t h e  c l i f f  edge ,  

showed Poa p r a t e n s i s  t o  be dominant w i t h  53%, whi l e  Festuca  r u b r a  

was 43%. The marginal  s t r i p  is very  d i s t i n c t  t h e r e .  

The p r i n c i p a l  a s s o c i a t i o n  on t h e  i s l a n d  i s  t h e  p u f f i n  colony 

where t h e  dominant s p e c i e s  is Fes tuca  r u b r a  58% and a s s o c i a t e d  

s p e c i e s  S t e l l a r i a  media 32%, Poa p r a t e n s i s  2.5% and M a t r i c a r i a  

mar i t ima  7.7%. I n  number of  s p e c i e s  Sudurey resembles  E l l i d a e y ,  

though no t  much more than  h a l f  i ts s i z e .  23 s p e c i e s  o f  v a s c u l a r  

p l a n t s  have been found t h e r e .  Some mois t  s p o t s  occur on t h e  i s l a n d ,  

namely on t h e  s l o p i n g  marginal  zone t o  t h e  n o r t h .  A t  t h i s  a r e a  a r e  

p r e s e n t  almost  a l l  t h e  s p e c i e s  o f  v a s c u l a r  p l a n t s  t o  be found on 

t h e  i s l a n d ,  i n  a d d i t i o n  t o  s e v e r a l  s p e c i e s  o f  moss. The p r o p o r t i o n  

o f  European s p e c i e s  is  higher  t h a n  on t h e  l a r g e r  i s l a n d s ,  s e e  

Table  IB. 

B r  andur 

The i s l a n d  h a s  an obvious  c r a t e r  fo rmat ion  and is only  0 . 1  

s q .  km. i n  a r e a .  There  is no l e v e l  ground on i t ,  on ly  s t e e p  g r a s s  

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



v e g e t a t i o n .  Its dominant s p e c i e s  is Festuca  r u b r a  60%, a s s o c i a t e d  

s p e c i e s  N a t r i c a r i a  mari t ima 23% and S t e l l a r i a  media 9%, s e e  Table  

11, B  1 and 2 .  There is no app rec i ab l e  d ry  meadowland on t h e  i s l a n d .  

Poa p r a t e n s i s  grows only on a  p a t c h  o f  a  few squa re  met res  on t h e  

c r e s t  o f  t h e  i s l a n d ,  about 27%. There is v i r t u a l l y  no c o a s t a l  c l i f f  

v e g e t a t i o n ,  but  i t  i s  worth n o t i n g  t h a t  t h e r e  is a  sma l l  s k e r r y  o f f  

t h e  main i s l a n d  - a c t u a l l y  a  c r a t e r  p lug  about 5 m h igh  - where 

Armeria v u l g a r i s  grows i n  dense c l u s t e r s ,  t o g e t h e r  w i t h  Coch lea r i a  

o f f i c i n a l i s  and P u c c i n e l l a  mari t ima.  Armeria is comparat ively  r a r e  

i n  t h e  c o a s t a l  c l i f f  v e g e t a t i o n  o f  t h e  o u t e r  i s l a n d s .  Al toge ther  11 

s p e c i e s  o f  v a s c u l a r  p l a n t s  have been d i s cove red  on Brandur,  s e e  

Table  I .  

He l l i s ey  

T h i s  i s l a n d  i s  a  sma l l  c r a t e r ,  about h a l f  o f  which has  been 

e roded ,  s o  t h a t  t h e  bowl is open on t h e  south-western s i d e  f a c i n g  

t h e  p r e v a i l i n g  winds .  He l l i s ey  is only  0 . 1  s q .  km. i n  a r e a ,  p r e -  

c i p i t o u s  on t h e  no r the rn  and wes te rn  s i d e s ,  b u t  w i th  a  s t e e p  c o a s t a l  

s l o p e ,  cor responding  t o  t h e  i n n e r  w a l l  o f  t h e  c r a t e r  bowl, t o  t h e  

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

found s c a t t e r e d  a long  t h e  c l i f f s  w i t h  p l a n t s  such a s  Armeria vu l -  

g a r i s ,  P u c c i n e l l a  mar i t ima ,  A t r i p l e x  p a t u l a ,  Coch lea r i a  o f f i c i n a l i s  

and P l an t ago  mari t ima.  Higher up on t h e  i s l a n d  t h e  p u f f i n  colony 

v e g e t a t i o n  is found. I ts  dominant s p e c i e s  was Festuca  r u b r a ,  about 

45% average ,  w i t h  a s s o c i a t e d  s p e c i e s  M a t r i c a r i a  mari t ima 16%, 

A t r i p l e x  p a t u l a  3.5% and P u c c i n e l l a  mari t ima 3%. Bare p a t c h e s  were 

e x t e n s i v e ,  o r  33%, s e e  Table  11, H 1 and H 2 .  The p u f f i n  colony 

was complete ly  honeycombed and much t rodden  by t h e  b i r d s .  I n  many 

p l a c e s  t h e  d roppings  had burned away a l l  v e g e t a t i o n ,  e s p e c i a l l y  

where ganne t s  had t aken  over  p a r t s  o f  t h e  p u f f i n  colony.  I t  i s  

wor th  n o t i n g  t h a t  t h e  P u c c i n e l l a  and A t r i p l e x  grow w e l l  on t h e  

edges  o f  a r e a s  o f  d roppings  and appear t o  t o l e r a t e  t h e  high f e r t i l -  

i t y  l e v e l  o f  t h e  gannet  colony even b e t t e r  t han  t h e  Fes tuca .  No 

dry  meadowland o c c u r s  on t h e  i s l a n d .  In a l l ,  9 s p e c i e s  o f  v a s c u l a r  

p l a n t s  have been found t h e r e ,  s e e  Table  I .  



Shlnasker  is pe rpend icu l a r  on a l l  s i d e s ,  about 70 m h igh and 

0.03 s q .  km. i n  a r e a .  On t o p  o f  t h e  s k e r r y  t h e r e  is a  r i d g e  w i th  

some l e v e l  ground on t h e  summit and s l o p e s  t o  e i t h e r  s i d e  o f  i t .  

Dry meadowland does not  occur .  The p u f f i n  colony cove r s  most 

o f  t h e  s k e r r y ,  but  t h e r e  is c o a s t a l  c l i f f  v e g e t a t i o n  i n  a  b e l t  be- 

low t h e  colony.  I n  s e v e r a l  p l a c e s  t h e r e  a r e  l a r g e  bare  p a t c h e s ,  

where t h e  ganne ts  have co lon ized .  The dominant s p e c i e s  o f  t h e  p u f f i n  

colony v e g e t a t i o n  is Pestuca  r u b s a ,  w i t h  a s s o c i a t e d  s p e c i e s  S t e l l a r i a  
P 

media, M a t r i c a r i a  mari t ima and Coch lea r i a  o f f i c i n a l i s .  The Fes tuca  

is f a i r l y  dense on t h e  l e v e l  ground a t  t h e  summit, but  s p a r s e r  on 

t h e  s l o p e s ,  where t h e  a s s o c i a t e d  s p e c i e s  a r e  more i n  ev idence .  I t  

may be noted t h a t  t o  t h e  s o u t h  of  t h e  c e n t r a l  r i d g e  r a inwa te r  

c o l l e c t s  i n  a  sma l l  d e p r e s s i o n ,  on t h e  edges  o f  which Poa annua 

was growing. In  t h e  o u t e r  margins o f  t h e  p u f f i n  colony and towards 

t h e  gannet  colony P u c e i n e l l a  mar i t ima ,  A t r i p l e x  p a t u l a  and Coch- - 
l e a r i a  o f f i c i n a l i s  were p r z s e n t .  

I n  a l l ,  7 s p e c i e s  o f  va scu l a r  p l a n t s  have been found on 

Sh lnaske r ,  s e e  Table  I .  

Geic fug l a ske r  

Ge i r fug l a ske r  is s h e e r  on a l l  s i d e s ,  about 58 m h igh  and 

0.02 sq .  km. i n  a r e a .  The rock  is f o r  t h e  most p a r t  l e v e l  on t o p ,  

w i t h  s c a t t e r e d  v e g e t a t i o n  which has  c l e a r l y  been cons ide rab ly  

damaged by t e p h r a  from t h e  Su r t s ey  e r u p t i o n .  Before  t h i s  t h e  

P u c c i n e l l a  seems t o  have formed cont inuous  c a r p e t s  o f  v e g e t a t i o n ,  

bu t  i t  was now smothered by t h e  t e p h r a .  There was s t i l l  some growth 

on h ighe r  p o i n t s  and a t  t h e  c l i f f  edge where t h e  t e p h r a  had no t  

been a b l e  t o  lodge .  Al toge ther  4 s p e c i e s  o f  v a s c u l a r  p l a n t s  were 

found: P u c c i n e l l a  mar i t ima ,  A t r i p l e x  p a t u l a ,  Cochlear ia  o f f i c i n -  

a l i s  and M a t r i c a r i a  mari t ima.  The l a s t  mentioned were i n  f lower .  - 



Thr idrangar  

T h i s  is a  group of  s k e r r i e s  t o  t h e  north-west  o f  t h e  i s l a n d  

o f  Heimaey. The h i g h e s t  o f  them, V i t ad rangur ,  is about 40 m and 

r i s e s  s h e e r  from t h e  s e a .  Here two s p e c i e s  o f  v a s c u l a r  p l a n t  have 

been found: P u c c i n e l l a  mari t ima and Coch lea r i a  o f f i c i n a l i s ,  though 

l e s s  t h a n  a  hundred i n d i v i d u a l  p l a n t s  o f  each  s p e c i e s .  

Faxasker 

Faxasker i s  t o  t h e  n o r t h  o f  Y z t i k l e t t u r  on Heimaey. I t  is 

r a t h e r  low, no t  more t han  10 m above s e a - l e v e l  and covered by t h e  

b r e a k e r s  i n  rough wea ther .  There is a  s h e l t e r  f o r  shipwrecked 

seamen on t h e  r o c k ,  and a l s o  a  l i g h t .  Three s p e c i e s  o f  v a s c u l a r  

p l a n t s  have been found t h e r e ,  though only  a  few i n d i v i d u a l  p l a n t s  

o f  each: Coch lea r i a  o f f i c i n a l i s ,  P u c c i n e l l a  mari t ima and S t e l l a r i a  

media. 

General  remarks 

A review o f  t h e  d i s t r i b u t i o n  o f  g r a s s  s p e c i e s  on t h e  p r i n c i -  

p a l  a s s o c i a t i o n s  o f  t h e  o u t e r  i s l a n d s  - t h e  p u f f i n  c o l o n i e s  and 

d ry  meadowland - shows t h e  dominant s p e c i e s  o f  t h e  former t o  be 

Fes tuca  r u b r a ,  and o f  t h e  l a t t e r ,  Agros t i s  t e n u i s .  On t h e  margins 

o f  t h e  p u f f i n  c o l o n i e s  Poa p r a t e n s i s  is dominant,  c f .  Table  11, 

E 4 and A 4. 

How is t h e  va ry ing  d i s t r i b u t i o n  o f  t h e s e  s p e c i e s  t o  be 

accounted f o r ?  Temperature,  humidity and l i g h t  seem t o  more o r  

l e s s  t h e  same i n  bo th  t y p e s  o f  a s s o c i a t i o n s .  No q u a n t i t a t i v e  ana- 

l y s i s  o f  t h e  s o i l  was performed,  b u t  from s imple  o b s e r v a t i o n  i t  

is c l e a r  t h a t  t h e  q u a n t i t y  o f  droppings  i n  t h e  two p r i n c i p a l  

a s s o c i a t i o n s  d i f f e r s  cons ide rab ly .  In t h e  p u f f i n  co lony ,  which 

t h e  b i r d s  c o n s t a n t l y  f r e q u e n t ,  t h e  amount o f  droppings  must be 

many t i m e s  g r e a t e r  t h a n  t h a t  on t h e  dry meadowland. In  f a c t  where 

t h e  p u f f i n  n e s t  a r e  d e n s e s t  t h e  growth has  been des t royed  by 

droppings .  Judging by t h i s  t h e  Festuca  and i t s  a s s o c i a t e d  s p e c i e s  



a r e  t h e  most manure t o l e r a n t .  Af te r  t h e s e  comes t h e  Poa,  which 

f l o u r i s h e s  i n  t h e  marginal  zones ,  bu t  t h e  Agros t i s  is dominant i n  

t h e  d ry  meadowland where d roppings  a r e  s c a n t i e s t .  T h i s  is  e spec i -  

a l l y  e v i d e n t  on t h e  l a r g e s t  o f  t h e  i s l a n d s ,  E l l i d a e y ,  where t h e  

dry meadowland is t h e  most e x t e n s i v e .  A s  t h e  i s l a n d s  dec rease  i n  

a r e a ,  t h e  amount o f  dry meadowland g e t s  l e s s  and t h e  p r o p o r t i o n  o f  

t h e  p u f f i n  colony v e g e t a t i o n  t o  t h e  whole i n c r e a s e s ,  u n t i l  i t  be- 

comes t h e  predominant a s s o c i a t i o n .  On i s l a n d s  o f  medium s i z e  such  

a s  Alsey and Sudurey t r u e  d ry  meadowland d i s a p p e a r s  and a  marginal  

s t r i p  t a k e s  i t s  p l a c e ,  c f .  Table  11. Three f a c t o r s  a r e  paramount 

i n  determil l ing t h e  e x t e n t  o f  t h e  p u f f i n  co lony .  F i r s t ,  t h e r e  must 

be s u f f i c i e n t  dep th  o f  s o i l  f o r  t h e  b i r d s  t o  d i g  t h e i r  burrows; 

second,  t h e r e  must be a  view o f  t h e  s e a ;  t h i r d ,  t h e r e  must be an 

adequate  s l o p e ,  f o r  t h e  p u f f i n  must be a b l e  t o  jump downwards i n  

o r d e r  t o  t a k e  f l i g h t .  From t h i s  i t  w i l l  be seen  t h a t  t h e  p u f f i n  

colony v e g e t a t i o n  ape t o  be found s p e c i a l l y  on t h e  seaward s l o p e s ,  

whi le  t h e  d ry  meadowland o c c u r s  i n  t h e  middle o f  t h e  i s l a n d  where 

t h e r e  is  l e v e l  ground,  o r  i n  hol lows and p l a c e s  where t h e  s o i l  is 

sha l low .  

A s  t h e  i s l a n d s  become y e t  s m a l l e r ,  t h e  e x t e n t  o f  t h e  p u f f i n  

colony is reduced and c o a s t a l  c l i f f  v e g e t a t i o n  t a k e s  o v e r .  T h i s  

is owing t o  t h e  increased  e f f e c t  o f  wind and s e a ,  which makes t h e  

fo rmat ion  o f  t o p - s o i l  more d i f f i c u l t .  I t  is  a l s o  c l e a r  t h a t  t h e  

number o f  s p e c i e s  i n c r e a s e s  roughly  i n  p r o p o r t i o n  t o  t h e  a r e a  o f  

t h e  i s l a n d s  and t h e  cor responding  v a r i e t y  o f  growth c o n d i t i o n s ,  

s e e  Table  I .  I t  must be mentioned,  however, t h a t  number o f  s p e c i e s  

and composi t ion o f  a s s o c i a t i o n s  a r e  a l s o  a f f e c t e d  by micro c l i m a t i c  

f a c t o r s ,  such  a s  humidi ty ,  s h e l t e r  and exposure .  The Angelica 

c l u s t e r s  c o n s t i t u t e  a  l o c a l i z e d  a s s o c i a t i o n  t o  t h e  n o r t h e r n  s i d e  

o f  t h e  i s l a n d s ,  where t h e  sun is l e a s t  e f f e c t i v e  and t h e r e  is 

s u f f i c i e n t  mo i s tu re .  The dominant s p e c i e s  o f  t h i s  a s s o c i a t i o n  i s  

Archangel ica  o f f i c i n a l i s ,  and a r c t i c  s p e c i e s  t h a t  f l o u r i s h e s  i n  

low t empera tu re s  bu t  demands a  f a i r l y  l a r g e  amount o f  mois tu re  

and a  s o i l  w i t h  a  r a t h e r  h igh  f e r t i l i t y  c o n t e n t .  Sheep a r e  very  

p a r t i a l  t o  t h e  Angelica and keep i t  down wherever t hey  can g e t  

t o  i t .  For t h i s  r ea son  i t  is only  found on c l i f f  f a c e s  and i n  



c l e f t s  i n  t h e  rock where i t  is hard t o  r each .  

I t  can  be regarded  a s  c e r t a i n  t h a t  t h e  g r a z i n g  o f  sheep  has  

had a  m a t e r i a l  e f f e c t  on t h e  v e g e t a t i o n  o f  t h e  i s l a n d s ,  bo th  

th rough  t h e  c a r r y i n g  o f  s eeds  and a l s o  by s e l e c t i v e  g r a z i n g  through 

cho ice  o f  fodder p l a n t s ,  f o r  example t h e  Angelica.  With t h e  s i n g l e  

excep t ion  o f  E l l i d a e y ,  t h e  i s l a n d s  a r e  now no longer  used f o r  

g r a z i n g ,  and t h i s  is bound t o  b r i n g  some changes .  The a r e a s  o f  

v e g e t a t i o n  w i l l  t end t o  r e v e r t  t o  t h e i r  n a t u r a l  ba l ance .  Sheep, 

when g r a z i n g ,  consume p a r t  o f  t h e  annual  growth which would o t h e r -  

wise  w i l t .  A g r e a t  mass o f  w i l t e d  g r a s s  s u f f o c a t e s  t h e  l i v i n g ,  r e -  

s u l t i n g  i n  b a r e  pa t ches  a s  observed i n  Bja rnarey .  

The complex dry meadowland a s s o c i a t i o n  on Bja rnarey  may be 

a  r e s u l t  o f  s p e c i a l  m ic roc l ima t i c  f a c t o r s  such a s  t h e  e f f e c t  o f  

s h e l t e r ,  c o n d i t i o n s  not  e x i s t i n g  e lsewhere  among t h e  o u t e r  is- 

l a n d s ,  o r  i t  may be a  more advanced succes s ion .  

D i f f e r e n c e s  between t h e  i s l a n d s  i n  number o f  s p e c i e s  and 

a s s o c i a t i o n s  have been d i s cus sed  above w i t h  r e f e r e n c e  t o  va ry ing  

c o n d i t i o n s  o f  growth. I t  must ,  however, be  borne i n  mind t h a t  t h e  

d i s p e r s a l  r o u t e s  t o  i n d i v i d u a l  i s l a n d s  vary  i n  d i s t a n c e ,  and a l s o  

t h a t  t h e  p e r i o d  o f  time e l apsed  s i n c e  t h e  format ion o f  i n d i v i d u a l  

i s l a n d s  i n  t h e  group may vary c o n s i d e r a b l y .  Thus, E l l i d a e y  is  

r e l a t i v e l y  poor i n  s p e c i e s  i n  view o f  i ts s i z e  and prox imi ty  t o  

t h e  mainland,  which might seem t o  i n d i c a t e  t h a t  i t  was o f  com- 

p a r a t i v e l y  more r e c e n t  format ion.  The dry  meadowland o f  E l l i d a e y  

might be  expec ted  t o  be r i c h e r  i n  v a r i e t y  o f  s p e c i e s  t han  t h a t  

o f  B ja rna rey ,  due t o  t h e  s i z e ,  and i t  i s  t h e r e f o r e  p o s s i b l e  t h a t  

on E l l i d a e y  t h e  d ry  meadowland h a s  no t  reached t h e  same advance- 

ment i n  s u c c e s s i o n  a s  t h a t  o f  B ja rna rey .  



TABLE I 

F l o r a l  l is t  from 
e l e v e n  i s l e t s  o f  
t h e  Westman I s l a n d s  
group 

S p e c i e s  

A r e h i l l e a  m i l l e f o l i u m  

Armeria v u l g a r i s  
Anthoxanthum odoratum 
A t r i p l e x  p e t u l a  
C a k i l e  e d e n t u l a  
Ceras t ium caesp i tosum 

Galium verum 
Euphras ia  f r i g i d a  
Equisetum arvense  
Fes tuca  r u b r a  
Elymus a r e n a r i u s  
Leodonton au tumnal i s  
Luzula  m u l t i f l o r a  
M a t r i c a r i a  mar i t ima  
Mont i a  lamprosperma 
P l a n t  ago mar i t ima  
Poa annua 
Poa p r a t e n s i s  
Poa t r i v i a l i s  
P o t e n t i l l a  a n s e r i n a  
P u c c i n e l l a  mar i t ima  
Ranunculus a c r i s  
Ranunculus r e p e n s  
Rumex a c e t o s a  
Sagina  procumbens 
S a x i f r a g a  c a e s p i t o s a  
S a x i f r a g a  r i v u l a r i s  
Sedum roseum 
S i l e n e  mar i t ima  
S t e l l a r i a  media 
Taraxacum acromaur i s  



Spec ies  

TABLE I I 

P o i n t  measurements 
o f  associations from 
s i x  i s l a n d s  
(Average o f  200 p o i n t s )  

BJARNARBY 

T o t a l  

Festuca r u b r a  

Agros t i s  t e n u i s  

Poa p r a t e n s i s  

P a t r i c a r i a  mari t ima 

S t e l l a r i a  media 

Poa t r i v i a l i s  

Cerast ium caespi tosum 

A t r i p l e x  p a t u l e  
Cochlea r ia  o f f i c i n a l i s  

Anthoxanthum adoratum 

Taraxacum acromauris  

Rumex a c e t o s a  

Ranunculus a c r i s  

Equisetum arvense  

Agros t i s  s t o l o n i f e r a  

P u c c i n e l l a  mari t ima 

Archangelica o f f i c i n a l i s  

Sedum roseum 

Bare pa tch  

EWlIDAEY 

E-E4 

II-E2 

H-E3 

H-E3 

TH-E, 

H-E2 

CH-E: 

TH-E2 

H-E4 

H-BQ 

B-B2 

H-E3 

R-E4 

G-E2 

H-B4 

H-E3 

H-% 

K-"2 

D - Dry meadowland 

P = P u f f i n  colany-vegetat ion 

A - Angelica c l u s t e r  

D D P D P P A A D D P D P P D D D P D P P P P P  

SUDLmEY 

32 .2  

42.8 

20.5 

&SHY 

51.5 

27.8 

17 .7  

100 

BRANDLm 

66.2 

7 .4  

7.9 

HBLLISEY 

100 

25.3 

51.6 

22.6 

100 

5 8 . 3  

1.1 

14 .4  

100 

51.6 

12.2 

100 

51.7 

8 . 0  

100 

1 2 . 8  

1 1 . 8  

100 

2 2 . 9  

63.7 

12 .4  

100 

27.8 

60.8 

11 .4  

100 

71 .0  

1 . 6  

100 

15 .4  

7.5 

45.3 

100 

77.0 

7.9 

100 

57 .9  

2 .5  

7 .7  

100 

58 .0  

1 0 . 0  

3 0 . 0  

100 

61.5 

10.7 

23.0 

100 

44.8 

18.7 

36 .5  

100 

7 8 . 4  

3 .2  

100 

21.5 

53.4 

100 

82 .5  

2 . 6  

100 

74 .5  

5 .9  

100 

46.8 

33.9 

100 

58.8 

1 4 . 0  

2 9 . 9  

18.8 

100 100 100 
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TABLE I V  L i f e  forms and number o f  s p e c i e s  from e l e v e n  

members o f  t h e  Westman I s l a n d s .  

Heimaey 8 1 3 . 4  3 . 4  

E l l i d a e y  

B j  a r n a r e y  

Br  andur  

H e l l i s e y  11 22 

SGlnaske r  

G e i r  f u g l a s k e r  

T h r i d r a n g a r  

The s m a l l e r  is- 
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Bi rd  Observa t ions  on Su r t s ey  i n  1966 

by 
Finnur Gudmundsson 

Museum o f  N a t u r a l  H i s to ry  

I n t r o d u c t i o n  

No b i r d s  n e s t e d  on S u r t s e y  i n  1966 a l t hough  c e r t a i n  s p e c i e s ,  

p a r t i c u l a r l y  k i t t i w a k e s  and b l ack  g u i l l e m o t s ,  appeared t o  be 

p r o s p e c t i n g  t h e  i s l a n d  f o r  f u t u r e  n e s t i n g  s i t e s .  One and probab ly  

t h e  main r ea son  p reven t ing  b i r d s  from n e s t i n g  on t h e  i s l a n d  up t o  

now has  undoubtedly been t h e  more o r  less con t inuous  v o l c a n i c  

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

J 6 l n i r  c l o s e  t o  S u r t s e y .  The c r a t e r  i s l a n d  S y r t l i n g u r  was a c t i v e  

from May t o  October 1965,  w h i l e  t h e  c r a t e r  i s l a n d  J 6 l n i r  was 

a c t i v e  from l a t e  December 1965 t o  August 1966. However, b o t h  t h e s e  

i s l a n d s  have now d i s appea red ,  bu t  a s  a  r e s u l t  o f  t h e i r  v o l c a n i c  

a c t i v i t y  S u r t s e y  became and s t i l l  is covered by a  t h i c k  l a y e r  o f  

v o l c a n i c  ash  which is blown up i n  windy weather and makes l i f e  

on t h e  i s l a n d  most u n p l e a s a n t .  For f u r t h e r  i n fo rma t ion  r e g a r d i n g  

t h e  v o l c a n i c  a c t i v i t y  o f  t h e s e  two s u b s i d i a r y  i s l a n d s  I shou ld  

l i k e  t o  r e f e r  t o  D r .  S igurdur  T h o r a r i n s s o n ' s  paper i n  t h i s  r e p o r t .  

Although b i r d s  have no t  s t a r t e d  t o  n e s t  on S u r t s e y  they a r e  

making i n c r e a s i n g  use  o f  t h e  i s l a n d  a s  a  r e s t i n g  p l a c e .  T h i s  

a p p l i e s  p a r t i c u l a r l y  t o  g u l l s  (Larus  and R i s s a ) ,  which h a b i t u -  

a l l y  r o o s t  on t h e  i s l a n d .  The number o f  g u l l s  and k i t t i w a k e s  

r o o s t i n g  t h e r e  may sometimes r e a c h  5-10 thousand ,  and i t  is 

obvious  t h a t  through t h e i r  excrements  c o n s i d e r a b l e  q u a n t i t i e s  

o f  o r g a n i c  s u b s t a n c e s  a r e  added t o  t h e  s t e r i l e  s o i l s  o f  S u r t s e y .  

I n  1966 I on ly  v i s i t e d  Su r t s ey  once,  i . e .  on October 1 4  

when t h e r e  were no l and  b i r d s  on t h e  i s l a n d .  Other  pe rsons  who 

v i s i t e d  Su r t s ey  i n  1966 f o r  t h e  purpose  o f  making o r n i t h o l o g i -  

c a l  o b s e r v a t i o n s  were Mr. h r n i  Waag who went t h e r e  on J u l y  16 

and a g a i n  on September 5  t o  September 9 ,  M r .  J6n B. S igurdsson  

who v i s i t e d  t h e  i s l a n d  on March 17 ,  and M r .  Arnth6r Gardarsson 



who was on t h e  i s l a n d  on Apr i l  2 .  Seve ra l  o t h e r  v i s i t o r s  t o  

Su r t s ey  have a l s o  made a v a i l a b l e  t h e i r  i n fo rma t ion  about b i r d s  

observed t h e r e ,  and I am much indeb ted  no t  on ly  t o  t h e  gentlemen 

mentioned above but  a l s o  t o  D r .  S igurdur  Thora r in s son ,  Dr. S t u r l a  

b i d r i k s s o n ,  M r .  Bjorn  Johnsen,  and M r .  P 5 l l  S te ingr imsson  who have 

a l l  c o n t r i b u t e d  n o t e s  on b i r d s  s e e n  on S u r t s e y .  Al toge ther  I have 

had a t  my d i s p o s a l  b i r d  n o t e s  from 13  v i s i t s  t o  Su r t s ey  i n  1966,  

and i t  is on t h e s e  t h a t  t h e  fo l lowing  l ist  is based .  

L i s t  o f  s p e c i e s  

Mer l in  (Fa lco  co lumbar ius ) .  One seen  f l y i n g  over  t h e  l a v a  

on September 6 .  

Oys t e r ca t che r  (Haematopus o s t r a l e g u s ) .  About 20 on t h e  sandy 

n o r t h  beach on A p r i l  2 .  One seen  on September 5 .  

Ringed P lover  (Charadr ius  h i a t i c u l a ) .  One on t h e  sandy n o r t h  

beach on August 12 and one among o t h e r  waders i n  t h e  same p l a c e  

on September 9 .  The next  day one was s e e n  a t  t h e  lagoon b u t  t h i s  

may have been t h e  same b i r d .  

Turns tone  (Arenar ia  i n t e r p r e s ) .  Four seen  on J u l y  28.  On 

September 5 about 50 t u r n s t o n e s  were s c a t t e r e d  a long  t h e  s h o r e  

on t h e  n o r t h  s i d e  o f  t h e  i s l a n d .  The next  day 31 t u r n s t o n e s  were 

observed a t  t h e  lagoon and some a d d i t i o n a l  b i r d s  were on t h e  

sho re  and a t  t h e  edge o f  t h e  l a v a .  

Redshank (Tr inga t o t a n u s ) .  On+Apri l  2  no l e s s  t han  15-20 

redshanks  were p r e s e n t  on t h e  i s l a n d ,  and two were s een  on Sep t -  

ember 9 .  

Knot ( C a l i d r i s  c a n u t u s ) .  Two were on t h e  i s l a n d  on Ju ly  28  - 
and on September 6  two were a t  t h e  lagoon.  

P u r p l e  Sandpiper ( C a l i d r i s  mar i t ima) .  On Apr i l  2  a  f l ock  o f  

11 p u r p l e  s a n d p i p e r s  was observed a t  t h e  lagoon.  

Sande r l i ng  (Croce th ia  a l b a ) .  10-15 s a n d e r l i n g s  were a s s o c i -  

a t i n g  w i t h  t u r n s t o n e s  on t h e  sandy n o r t h  beach on September 5 ,  



and t h e  next  day about  20 were a t  t h e  lagoon and a  few a d d i t i o n a l  

b i r d s  on t h e  s h o r e .  

Red-necked Pha la rope  (Pha la ropus  l o b a t u s ) .  On J u l y  16 

hundreds  o f  red-necked pha l a ropes  were swimming c l o s e  t o  t h e  s h o r e  

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

pumice were f l o a t i n g  on t h e  s e a  around t h e  i s l a n d  and t h e  pha l a ro -  

p e s  appeared t o  p r e f e r  p a t c h e s  o f  calm water  between f l o a t i n g  

r a f t s  o f  pumice. On August 1 2 ,  August 1 7  and August 18 l a r g e  f l o c k s  

o f  red-necked pha l a ropes  were s e e n  c l o s e  t o  t h e  i s l a n d .  However, i n  

l a t e  August and e a r l y  September pha l a ropes  became s c a r c e r ,  though 

30-40 were s t i l l  p r e s e n t  on September 5 ,  bu t  on September 7 on ly  

1 5  were s een .  

Grea t  Black-backed G u l l  (Larus  mar i n u s ) .  

Her r ing  Gu l l  (Larus  a r g e n t a t u s ) .  

Glaucous G u l l  (Larus  hyperboreus ) .  

G u l l s  o f  t h e  above t h r e e  s p e c i e s  f requen ted  t h e  i s l a n d  

th roughout  t h e  y e a r ,  and r e g u l a r  g u l l  r o o s t s  were t y p i c a l  f o r  t h e  

sandy n o r t h  beach ,  t h e  a r e a  around t h e  lagoon and t h e  i s o l a t e d  

b l u f f  between t h e  lagoon and t h e  s e a .  By f a r  t h e  most common 

s p e c i e s  i n  t h e  r o o s t s  were g r e a t  black-backed g u l l s ,  c h i e f l y  i m -  

mature b i r d s  i n  t h e i r  f i r s t ,  second and t h i r d  y e a r ,  bu t  t h e  o t h e r  

two s p e c i e s  were p r e s e n t  i n  v a r y i n g  numbers on most o c c a s i o n s .  

The number o f  g u l l s  r o o s t i n g  on t h e  i s l a n d  was much h ighe r  i n  

summer t h a n  i n  w i n t e r .  

Les se r  Black-backed Gu l l  (Larus  f u s c u s ) .  Ten among g r e a t  

black-backs on t h e  sandy n o r t h  beach on Ju ly  16 and two among 

o t h e r  g u l l s  on t h e  s h o r e  on t h e  sou thwes t  s i d e  o f  t h e  i s l a n d  on 

J u l y  28.  

K i t t iwake  ( R i s s a  t r i d a c t y l a )  . I n  1966 t h e  k i t t i w a k e  was 

p robab ly  t h e  most common b i r d  on S u r t s e y .  K i t t iwakes  f r equen t ed  

t h e  i s l a n d  th roughout  t h e  yea r  and d u r i n g  t h e  summer t h e y  formed 

v e r y  l a r g e  r o o s t s ,  b o t h  on f l a t  beaches  and on b l u f f s ,  e s p e c i -  

a l l y  on t h e  n o r t h  s i d e  o f  t h e  i s l a n d .  They were o f t e n  p r e s e n t  

i n  thousands  and t h e i r  numbers may sometimes have reached  6  t o  

8  thousand .  K i t t i w a k e s ,  t o g e t h e r  w i t h  some Larus  g u l l s ,  a l s o  



r e s t e d  on t h e  c r a t e r  i s l a n d  J 6 l n i r  d u r i n g  i n t e r v a l s  between 

e x p l o s i v e  e r u p t i o n s  and even d u r i n g  e r u p t i o n s .  I n  1966,  a s  i n  

1965, k i t t i w a k e s  a l s o  occupied c l i f f s  on S u r t s e y .  They were f i r s t  

s e e n  occupying t h i s  h a b i t a t  on May 24 b u t  from then  on and through-  

o u t  t h e  summer t hey  were observed i n  v a r y i n g  numbers on t h e  c l i f f s  

on t h e  west  s i d e  o f  t h e  i s l a n d .  Cons iderab ly  more k i t t i w a k e s  were 

occupying c l i f f s  on Su r t s ey  i n  1966 t h a n  i n  1965 and they  were 

a l s o  occupying b i g g e r  a r e a s  and sometimes over f lowing  t o  t h e  c l i f f  

t o p .  The c l i f f s  occupied by t h e  k i t t i w a k e s  g r a d u a l l y  became w h i t e  

- washed by t h e i r  excrements .  Although a  l a r g e  number o f  t h e  k i t t i -  

wakes occupying c l i f f s  on Su r t s ey  i n  1966 were a d u l t  b i r d s ,  t h e r e  

was no s i g n  o f  n e s t i n g .  

R a z o r b i l l  (Alca t o r d a ) .  One o r  more on c l i f f s  on t h e  w e s t  

s i d e  o f  t h e  i s l a n d  on J u l y  29 .  

Common Gui l lemot  ( U r i a  a a l g e ) .  One on t h e  sho re  on August 

21 .  I t  s t a y e d  on s h o r e  a l l  day and may have been a  s i c k  b i r d  

a l t hough  it  was no t  o i l e d .  No o i l e d  s e a - b i r d s  were encountered 

on S u r t s e y  i n  1966. 

Black Gui l lemot  (Cepphus g r y l l e ) .  T h i s  s p e c i e s  a p p a r e n t l y  

d i d  n o t  d i s c o v e r  Su r t s ey  u n t i l  1966. B t  was never  s een  on o r  

around t h e  i s l a n d  i n  1964 and 1965,  bu t  on J u l y  1 6 ,  1966,  a t  

l e a s t  20  b l ack  gu i l l e rno t s  were s een  c l o s e  t o  t h e  s h o r e  on d i f f e r -  

e n t  s i d e s  o f  t h e  i s l a n d .  They were most ly  swimming c l o s e  t o  t h e  

s h o r e  below t h e  c l i f f s ,  one o r  two t o g e h t e r  i n  each p l a c e ,  and 

t h e i r  behaviour  s t r o n g l y  i n d i c a t e d  n e s t i n g .  When a  human in -  

t r u d e r  approached t h e y  would come c l o s e r ,  c o n s t a n t l y  u t t e r i n g  

t h e i r  f e e b l e ,  melanchol ic  a larm c a l l s .  I n  s p i t e  o f  t h i s  t h e r e  

was n o t  t h e  s l i g h t e s t  s i g n  o f  n e s t i n g  anywhere on t h e  c l i f f s .  

On J u l y  28 t h e  s i t u a t i o n  was much t h e  same. However, on Sept-  

ember 5  t h e  b i r d s  had d i s appea red ,  a l t hough  a  moul t ing  specimen 

was encounte red  o f f  t h e  n o r t h  s h o r e .  And on Septembep 7 two 

mou l t i ng  specimens were s een  c a .  50 m o f f  t h e  west  c o a s t .  

Raven (Corvus c o r a x ) .  Two s e e n  on March 1 7 ,  one on Apr i l  

2 ,  and two seen  d a i l y  from August 13 t o  August 17.  



Wheatear (Oenanthe oenan the ) .  Two seen  d a i l y  from August 

12  t o  August 21 .  They kep t  mostly t o  t h e  r e s e a r c h  s t a t i o n .  On 

August 29 one was found dead and on September 5 four  were observed 

a t  t h e  edge o f  t h e  new l a v a .  

Meadow P i p i t  (Anthus p r a t e n s i s ) .  One a t  t h e  r e s e a r c h  s t a t i o n  

and one near  t h e  new c r a t e r  on September 5. Two (probably  t h e  

same b i r d s )  were s een  aga in  t h e  nex t  day.  

White Wagtai l  (Motac i l l a  a l b a ) .  Three a t  t h e  r e s e a r c h  s t a -  

t i o n  on  August 13  b u t  only  one on August 17 .  On September 5 seven 

were s e e n ,  four  on t h e  n o r t h  beach and t h r e e  i n  t h e  l a v a .  The 

nex t  day two were s een  a t  t h e  r e s e a r c h  s t a t i o n .  

Lapland Bunting ( C a l c a r i u s  l appon icus ) .  Two encountered 

on September 8  about 100 m from t h e  r e s e a r c h  s t a t i o n .  One was an 

a d u l t  male and t h e  o t h e r  a  female o r  an immature b i r d .  The Lap- 

land b u n t i n g  is an i r r e g u l a r  d r i f t  migrant  i n  I c e l a n d ,  t u r n i n g  

up o c c a s i o n a l l y  i n  s p r i n g  and autumn. 

Snow Bunting (P lec t rophenax  n i v a l i s )  . One found dead i n  - 
t h e  l a v a  on June 27. One s e e n  on J u l y  28  and one on August 18 .  

I n  a d d i t i o n  t o  t h e  s p e c i e s  l i s t e d  above, v a r i o u s  s p e c i e s  

o f  s e a - b i r d s  have been seen  a t  s e a  around t h e  i s l a n d ,  bu t  i t  is 

no t  cons ide red  necessary  t o  list them h e r e .  Ne i ther  a r e  c a r -  

c a s s e s  o f  b i r d s  washed up on t h e  sho re  inc luded  i n  t h e  l is t .  A s  

r e g a r d s  food a v a i l a b l e  t o  b i r d s  on S u r t s e y ,  i t  may be mentioned 

t h a t  n o t  on ly  t h e  waders encountered on t h e  i s l a n d  bu t  a l s o  

p a s s e r i n e s  ( i n c l u d i n g  t h e  r aven )  and g u l l s  have been observed 

feed ing  on l i v i n g  Euphausids ( c h i e f l y  Meganyctiphanes n o r v e g i c a ) ,  

sometimes washed upon t h e  s h o r e  i n  l a r g e  q u a n t i t i e s .  Turns tones  

have a l s o  been seen  e a t i n g  C i r r i p e d s  (Lepas) and a  knot  is known 

t o  have a t tempted t o  do t h e  same. Any dead b i r d s  washed upon 

t h e  s h o r e  a r e  e a t e n  by g u l l s  and/or r avens  and t h e  same a l s o  

a p p l i e s  t o  s e v e r a l  marine organisms (mol luscs ,  s ea -u rch ins ,  e t c . ) .  



M y c o l o g i c a l  I n v e s t i g a t i o n s  i n  I c e l a n d  - I I I  

by 
T.W. Johnson ,  Jr.  

Depal'tment o f  B o t a n y ,  
Duke i l n i v e r s i t y ,  

Morth C a r o l i n a ,  U. S. A 

The f o l l o w i n g  r e p o r t  c o v e r s  t h e  p e r i o d  2 5  August 1966 t h r o u g h  

1 September  1966 .  I t  i s  a n  a c c o u n t  o f  f i e l d  s t u d i e s  and a  s t a t e m e n t  

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

The c h i e f  p u r p o s e  o f  t h e  m y c o l o g i c a l  s t u d i e s  i n  I c e l a n d  is 

a d u a l  o n e ,  namel.y, a  s u r v e y  o f  a q u a t i c  f u n g i  i n  I c e l a n d  ( p a r t i c u -  

l a r l y  o n  t h e  s o u t h  and s o u t h w e s t  c o a s t a l  p l a i n s ,  and an e c o l o g i c a l  

s t u d y  o f  a q u a t i c  f u n g i  on S u r t s e y  and i ts c o a s t a l  w a t e r s .  E h p h a s i s  

i n  t h e s e  i n v e s t i g a t i o n s  is on t h e  f r e s h w a t e r  and s o i l - i n h a b i t i n g  

s p e c i e s .  

D u r i n g  1966 ,  l i g n i c o l o u s  s p e c i e s  c o l l e c t e d  i n  1965 were 

i d e n t i f i e d  and h i s t o l o g i c a l  s e c t i o n s  p r e p a r e d .  S o i l - i n h a b i t i n g  

f u n g i  ( C h y t r i d i o n ~ y c e t e s  and Com.ycetes) were  r e c o v e r e d  from 

s a m p l e s  c o l l e c t e d  i n  1965. Only t h o s e  f u n g i  wh ich  grow o n  p o l l e n ,  

s n a k e s k i n  and c e l l o p h a n e  s u b s t r a t e s  were found.  Over 450 s o i l  

s a m p l e s  were  b a i t e d ,  w i t h  a  y i e l d  o f  46 p e r  c e n t .  The e n t i r e  

s p e c t r u m  o f  f u n g i  r e c o v e r e d  h a s  n o t  been  i d e n t i f i e d ,  b u t  o f  t h o s e  

examined ,  t h e  commonest r e p r e s e n t a t i v e s  a r e  i n  t h e  f o l l o w i n g  

g e n e r a :  Rhizophydium, R h i z o p h y l e t i s ,  R h l y c t o c h y t r i u m ,  C h y t s i d i u m ,  

P o d o c h r y t r i u m ,  Mowakowskiella,  Pythi.um and Aphanomyces. A t  l e a s t  

f o u r  s p e c i e s  o f  Rhizophydium a r e  new t o  s c i e n c e ,  and it  i s  

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

a t  hand .  Among t h e  f u n g i  i n  g e n e r a  o f  mar ine  Ascomycetes ,  

r e c o v e r e d  from d r i f t w o o d ,  a r e  t h r e e  s p e c i e s  o f  C e r i o s p o r o p s i s ,  

f i v e  o f  Remispora  and f i v e  o f  C o r o l L o s p o r a .  L u l w o r t h i a  medusa - 
is common. Or, t h e  b a s i s  o f  s e v e r a l  c o l l e c t i o n s ,  r e v i s i o n a r y  

s t u d i e s  a r e  u n d e r  way on two g e n e r a  o f  d idymosporous  ( 2 - c e l l e d  

s p o r e s j f u n g i .  F u r t h e r  c o l l e c t i o n s  and h i s t o l o g i c a l  s t u d i e s  

a r e  n e c e s s a r y  b e f o r e  t h i s  p h a s e  may be  c o m p l e t e d .  



Alga l - i nhab i t i ng  fung i  a r e  f a r  l e s s  common than  a n t i c i p a t e d ,  

a l though  t h r e e  s p e c i e s  have been c o l l e c t e d  and i d e n t i f i e d .  Most 

o f  t h e  specimens t h u s  f a r  found have been immature o r  have con- 

s i s t e d  o f  d i s cha rged  a w o c a r p s  o r  pycn id i a  o n l y .  One c h y t r i d i -  

aceous fungus ,  Roze l la  marina has  been c o l l e c t e d ;  a  paper 

d e s c r i b i n g  t h i s ,  t h e  second known occur rence  o f  t h e  h y p e r p a r a s i t e ,  

has  been publ i shed  (MYCQLOGIA, 58: 490-494. 1966) .  

For t h e  f i r s t  t ime ,  i n  t h e  c o l l e c t i n g  done d u r i n g  t h e  per iod  

25 August - 1 September, an a t t empt  was made t o  g r o s s  c u l t u r e  

a q u a t i c  fung i  from s o i l s  and f r e shwa te r  i n  Ice land  and from " s o i l "  

on S u r t s e y .  Two hundred seven samples o f  s o i l  and wate r  were 

b a i t e d  immediately a f t e r  c o l l e c t i o n .  Although t h e  t o t a l  y i e l d  

from t h e s e  samples could  no t  be determined (3-5 day growth pe r iod  

r e q u i r e d ) ,  t h e  fo l lowing  p re l imina ry  y i e l d s  show a  promising t r end :  

number o f  samples y i e l d e d :  34;  number o f  genera  r e p r e s e n t e d :  8 ;  

p robable  number o f  s p e c i e s :  11. Samples were b a i t e d  on ly  w i t h  

hempseed (Cannabis s a t i v a l ,  hence on ly  r e p r e s e n t a t i v e s  o f  t h e  

Sapro legn iaceae  and Pyth iaceae  were c o l l e c t e d ,  w i th  one known 

excep t ion .  The g e n e r a l  o f  b i f l a g e l l a t e  fung i  r e p r e s e n t e d  (w i th  

t h e  number o f  s p e c i e s  p o s i t i v e l y  i d e n t i f i e d ]  a r e :  

Achlya (5 )  

Sapro legn ia  (6)  

Pythium (4) 

Thraus to theca  (1 )  

B r e v i l e g n i a  (1 )  

One o f  t h e  Sap ro l egn ia s ,  - S.  f e r a x  was i n f e c t e d  by a  holo- 

c a r p i c ,  monocentr ic ,  endob io t i c  p a r a s i t e ,  a  s p e c i e s  o f  O l p i d i o p s i s .  

Res t i ng  s p o r e s  (oogonia]  a r e  a b s e n t ,  hence t h i s  l agen id i aceous  

fungus cannot  be i d e n t i f i e d  w i th  c e r t a i n t y .  S p h e r i c a l  spo rang ia  

ornamented w i t h  minute s p i n e s  c h a r a c t e r i z e  t h e  asexua l  phase o f  

t h i s  O l p i d i o p s i s .  



The c o l l e c t i o n  s i t e s  and t h e  number o f  samples t aken  a t  

e ach  s i t e  fo l low:  

(1 )  P a s t u r e  s o i l ,  v i c i n i t y  o f  Reykjavik;  9 samples.  8/25/66 

(2 )  P a s t u r e  s o i l s ,  wa te r  from smal l  poo l s  and s t r eams ,  between 

Sandgerdi  and Hvalsnes; 19 samples.  8/26/66 

(3)  Lava s o i l s ,  v i c i n i t y  o f  Kr i suv ik ;  26 samples .  8/26/66 

(4 )  S o i l s  and wate r  from v i c i n i t y  o f  T h o r i s s t a d a v a t n ;  21  

samples .  8/27/66 

(5 )  Farm and p a s t u r e  s o i l s ,  nor thwest  o f  F i t j a r ,  near  Skorra-  

d a l s v a t n ;  9  samples .  8/27/66 

(69 S o i l s  from base  o f  I n g o l f s f j a l l ;  9 samples.  8/28/66 

(7)  S o i l s  (predominant ly  l a v a )  and wate r  from d e p r e s s i o n s ,  

poo l s  and s t r eams ,  a long e a s t  s i d e  o f  Th ingva l l ava tn ;  

13 samples .  8/28/66 

(8)  P a s t u r e  s o i l s ,  v i c i n i t y  o f  S k a l h o l t ;  11 samples.  8/28/66 

(9 )  Water from l a k e  and s o i l s  from edge o f  Ker id ;  8 samples .  

8/28/66 

(10) A g r i c u l t u r a l  s o i l s  i n  v i c i n i t y  o f  S k e i d f l o t u r  ( s o u t h  o f  

Myrda l s joku l l ) ;  8  samples.  8/28/66 

(11) S o i l s  from l a v a  f i e l d s  s o u t h e a s t  o f  Innr i -Njardv ik ;  12 

samples .  8/29/66 

(12) S o i l s  from v i c i n i t y  o f  en t r ance  t o  Holmsheidi; 12 samples .  

8/29/66 

(13) Water from r o a d s i d e  poo l s  and s t r e a m s ,  nor thwest  o f  Akranes; 

1 0  samples .  8/30/66 

(14) Water from d i t c h e s ,  poo l s  and s t r eams  a t  e a s t  end o f  

Hva l f j o rdu r ;  20  samples.  8/31/66 

(15) Water from p o o l s ,  d i t c h e s  and s t r eams  i n  v i c i n i t y  o f  

Vatnao ldur ;  20 samples.  9/1/66 

(16) Lava s o i l s  from Sur t s ey ;  40 samples.  9/1/66 

I n  a d d i t i o n  t o  t h e  fo regoing  c o l l e c t i o n s ,  t r a p s  were p laced  

i n  f r e s h  and s a l t w a t e r .  Ten p a n e l s  o f  p i n e  and yellow popla r  

wood (P inus  t a e d a  and Li r iodendron  t u l i p f e r a ,  r e s p e c t i v e l y )  were 

submerged a t  low t i d e ,  o f f  S u r t s e y ,  on I September. On 30 August 



two screen-wire  t r a p s  c o n t a i n i n g  app le s  were submerged i n  

Raudavatn. The wood p a n e l s  w i l l  be harves ted  i n  March, 1967; 

t h e  app le  t r a p s  were submerged i n  an a t t empt  t o  c o l l e c t  r e p r e -  

s e n t a t i v e s  o f  t h e  B l a s t o c l a d i a l e s  and Lep tomi t a l e s  which should  

occur  i n  I c e l a n d i c  wa te r s  bu t  have no t  been s o  r e p o r t e d .  

A l l  o f  t h e  fung i  found a r e  f i r s t  r e c o r d s  f o r  Ice land  s i n c e  

no p r i o r  work has  been done on e i t h e r  t h e  f r e shwa te r  o r  marine 

fung i  i n  t h i s  count ry .  A l eng thy  c h e c k l i s t  is be ing  compiled;  

w i t h  t h i s  l i s t  reasonably  w e l l  completed,  we should  have d a t a  

a p p l i c a b l e  t o  p o s s i b l e  s o u r c e s  o f  c o l o n i z a t i o n ,  by a q u a t i c  f u n g i ,  

o f  S u r t s e y .  

Pe r sonne l ,  i n  a d d i t i o n  t o  t h e  p r i n c i p a l  i n v e s t i g a t o r ,  i nc lude  

D r .  A.R.  C a v a l i e r e ,  Department o f  Biology,  Get tysburg  Co l l ege ,  

Ge t ty sbu rg ,  Pennsy lvan ia ,  and M r .  K.L. Howard, g r adua t e  s t u d e n t ,  

Department o f  Botany,  Duke U n i v e r s i t y .  P r o f e s s o r  Cava l i e r e  i s  

engaged i n  r e v i s i o n a r y  s t u d i e s  o f  l i g n i c o l o u s  marine Ascomycetes, 

and t o g e t h e r  w i t h  T.W. Johnson, is i n v e s t i g a t i n g  a l g a - i n h a b i t i n g  

marine fung i  o f  Ice land .  M r .  Howard's d o c t o r a l  d i s s e r t a t i o n  ( i n  

p r e p a r a t i o n )  is on t h e  taxonomy and occur rence  o f  a q u a t i c  "Phyco- 

mycetesqs i n  I ce l and .  It i s  expected t h a t  a  second s t u d e n t  w i l l  

beg in  work i n  e a r l y  1967 on t h e  l u c o r a l e s  o f  I c e l a n d i c  s o i l s .  

Th i s  s t u d y  should  have p a r t i c u l a r  a p p l i c a t i o n  t o  t h e  microbio-  

logy o f  Su r t s ey  s i n c e  mucoraceous fung i  a r e  n o t  water-borne a s  

a r e  o t h e r  'ePhycomycetess'. (U.S. Atomic Energy Commission, Con t r ac t  

AT-(40-1)-3556. Report  No. 0R0-3556-1). 



Fur the r  s e t t l e m e n t  o f  marine b e n t h i c  a l g a e  

on t h e  rocky s h o r e  o f  Su r t s ey  

Sigurdur  J6nsson 
L a b o r a t o i r e  de Botanique de l a  Sorbonne, 

P a r i s  

I n  a  p r e v i o u s  s tudy  i t  was r e p o r t e d  t h a t  t h e  f i r s t  b e n t h i c  

marine c o l o n i z a t i o n  observed i n  Su r t s ey  was c a r r i e d  ou t  by Diatoms 

a s s o c i a t e d  w i t h  B a c t e r i a  ( 1 ) .  T h i s  i n i t i a l  growth,  very  s p a r s e l y  met 

w i t h  i n  1964 on a  4  t o  5 months o l d  rocky s h o r e ,  was fol lowed about 

one year  l a t e r ,  by a  somewhat more conspicuous  v e g e t a t i o n ,  r e p r e s e n t -  

ed by f i l amen tous  g reen  a lgae  found a t  h igh t i d e  l e v e l ,  i n  few 

favored rocky s i t e s  on t h e  open c o a s t .  

Fu r the r  i n v e s t i g a t i o n  was c a r r i e d  on i n  Su r t s ey  i n  t h e  cou r se  

o f  t h e  summer 1966, a s s i s t e d  by 0 r l y g u r  Kar l sson  and Sigurdur  V .  

Ha l l s son .  A lgo log ica l  su rveys  f o r  comparat ive  purposes  were a l s o  

made a long  and o f f  t h e  c o a s t s  o f  Heimaey, t h e  i n h a b i t e d  i s l a n d  o f  

t h e  a rchepe lago ,  and i n  many o f  t h e  s m a l l e r  o u t e r  i s l e s .  

I n  S u r t s e y  t h e  e n t i r e  i s l a n d ,  excep t  i t s  i n t e r t i d a l  r e g i o n ,  

was s t i l l  covered by t h e  l o o s e  c inder-cone m a t e r i a l  from ad j acen t  

s a t e l l i t e  vo l canos ,  one o f  which was i n  f u l l  a c t i v i t y  du r ing  our  

s t a y .  A s  t o  environmental  changes i n  t h e  rocky i n t e r t i d a l  r e g i o n  i t  

was o f  importance t o  no t e  t h e  absence o f  sand beaches ,  which t h e  

yea r  b e f o r e ,  s t r e t c h e d  o u t  from t h e  base  o f  t h e  c l i f f s  bo rde r ing  

t h e  l a v a  d e l t a .  These had now been r e p l a c e d  by r o l l i n g  s t o n e s ,  pro-  

j e c t i n g  r o c k s  and bou lde r s ,  which a l r eady  showed smooth s u r f a c e s  

due t o  a c t i v e  marine ab ra s ion .  The s c o u r i n g  a c t i o n  o f  waterborne 

sand had p r a c t i c a l l y  ceased a long  t h i s  c o a s t .  

The whole c o a s t l i n e  was a c c e s s i b l e  du r ing  low t i d e s  and could  

be exp lo red ,  excep t  f o r  a  few l o c a l i t i e s  on t he  s o u t h e a s t ,  t h e  e a s t  

and t h e  sou thwes t  s i d e s  o f  t h e  i s l a n d ,  where l a v a - c l i f f s  dropped 

a b r u p t l y  i n t o  t h e  s e a  from a  he igh t  o f  about 20 m .  Af te r  t h e  new 

e r u p t i o n  i n  S u r t s e y ,  on August t h e  1 9 t h ,  1966, t h e  e a s t  and t h e  

n o r t h e a s t  c o a s t  became aga in  i n a c c e s s i b l e .  On b o t h  s i d e s  of  t h e  



l a v a  f r o n t ,  a d v a n c i n g  i n t o  t h e  s e a ,  s a n d  b e a c h e s  were  formed and 

immedia t e ly  t h e  s c o u r i n g  a c t  i o n  se t  i n  a g a i n .  

S e v e r a l  d a y s  were s p e n t  i n  S u r t s e y  i n  J u l y  and Augus t ,  and ex -  

t e n s i v e  f i e l d  c o l l e c t i o n  made a l o n g  t h e  r o c k y  s h o r e .  The s t u d y  o f  

t h e  m a t e r i a l  h a s  r e v e a l e d  many new s p e c i e s  o f  a l g a l  c o l o n i z e r s .  From 

t h e i r  p r e s e n c e  i t  is p o s s i b l e  t o  make some e s t i m a t i o n s  a s  t o  t h e  

e v o l u t i o n a r y  p a t t e r n  o f  t h e  b e n t h i c  a l g a l  s e t t l e m e n t  i n  S u r t s e y .  

1. L i s t  o f  s p e c i e s  

The f o l l o w i n g  s p e c i e s  were  found growing  d i r e c t l y  o n  t h e  rocky  

s h o r e  o f  S u r t s e y  i n  J u l y  and August 1966.  S i m u l t a n e o u s  r e c o r d s  from 

t h e  o t h e r  is les o f  t h e  a r c h e p e l a g o ,  when a v a i l a b l e ,  a r e  g i v e n  f o r  

e a c h  s p e c i e s .  

CHLOROPHYCEAE : 

Urospora  r n i p a b i l i s  Aresch  (= U. p e n i c i l l i f o r r n i s  (Ro th )  Aresch ) .  T h i s  

s p e c i e s  grew v e r y  l u x u r i a n t l y  eve rywhere  on t h e  f i r m  r o c k y  

s u b s t r a t e ,  a b o u t  h i g h  t i d e  l e v e l .  Abundant ly  f e r t i l e ,  t h e  

s p e c i m e n s  b e a r  g a m e t o c y s t s  and/or  s p o r o c y s t s .  A few immature 

spec imens  o f  Codiolurn g r e g a r i u m ,  t h e  u n i c e l l u l a r  s p o r o p h y t e  

o f  t h i s  s p e c i e s ,  were a l s o  found above h i g h  w a t e r  mark i n  a  

l i m i t e d  s i t e  o f  t h e  n o r t h w e s t  c o a s t ,  a s s o c i a t e d  w i t h  Urospora  

and Enteromorpha  f l e x u o s a .  

Records  from o t h e r  i s l e s :  Very s c a t t e r e d  g rowth  o n  Heimaey, 

mixed w i t h  U l o t h r i x  s p .  , C a l o t h r i x  scopulorurn,  B a n g i a  f u s c o -  

p u r p u r e a  and Codiolum g r e g a r i u m ,  t h e  l a t t e r  l o c a l l y  p r e -  

dominant  ( S k a n s i n n ,  E i d i d ,  below D u f t h e k j a ,  on a  promontory  

i n  D a l f j  a l l ,  K l a u f i n ) .  

U l o t h r i x  f l a c c a  Q D i l l w .  T h u r e t ) .  Some f r u c t i f e r o u s  i n d i v i d u a l s  

mixed w i t h  Urospora .  

Record from o t h e r  i s l e s :  B j a r n a r e y .  

U l o t h r i x  p s e u d o f l a c c a  ( W i l l e ) .  A few f e r t i l e  p l a n t s  were found i n  

company w i t h  U l o t h r i x  f l a c c a  and Urospora .  Young g e r m l i n g s  

were  o b s e r v e d  i n s i d e  t h e  z o i d o c y s t s .  



Records from o t h e r  i s l e s :  Heimaey (K lau f in ,  on t h e  w a l l s  o f  a  

s e a - g r o t t o  i n  D a l f j a l l )  . 
Enteromorpha f l exuosa  (Wulfen ex Roth) Ag. Two f e r t i l e  p l a n t s ,  1 0  cm 

long ,  r a m i f i e d  but  wi thout  secundary branch ing ,  were d e t e c t e d  

i n  t h e  s p l a s h  zone on t h e  nor thwest  c o a s t .  Our specimen shows 

angula r  c e l l s  ar ranged i n  l o n g i t u d i n a l  s e r i e s ,  each  w i t h  1-2 

pyrenoids .  T h i s  s p e c i e s  may be synonymous w i t h  some d o u b t f u l  

forms o f  E .  c l a t h r a t a  ga thered  i n  t h e  Vestmann I s l a n d s  and 

desc r ibed  by H. J6nsson ( 2 .  p .  349) .  

Enteromorpha i n t e s t i n a l i s  (L. )  Link.  A few immature specimens,  5  t o  

20 cm long and 0 . 5  t o  2,O mm b road ,  occur red  i n  high- lying rock 

poo l s  on t h e  n o r t h e a s t  c o a s t .  The p l a n t s  resemble somewhat t h e  

v a r .  a s e x u a l i s  de sc r ibed  by B l i d i n g  ( 3 ,  p.  141 ) .  A s m a l l ,  bu t  - 
f e r t i l e  specimen was a l s o  c o l l e c t e d  on t h e  r o c k s  on t h e  no r th -  

west c o a s t .  

Records from o t h e r  i s l e s :  Very common everywhere i n  rock  p o o l s  

i n  t h e  s u p r a l i t t o r a l  sp ray  zone o f  much exposed s h o r e s  a s  t h o s e  

o f  Ofan l e i t i shamra r  on Heimaey. 

P y l a i e l l a  l i t t o r a l i s  (L . )  Kjel lm. A s i n g l e  t u f t ,  4  mm h igh ,  was found 

i n  a  rocky c r e v i c e  about h igh  t i d e  l e v e l  on t h e  nor thwest  c o a s t .  

Only few p l u r i l o c u l a r  s p o r o c y s t s  were observed.  

Records from o t h e r  i s l e s :  Heimaey ( g r o t t o  o f  K l e t t s h e l l i r ,  i n  

t h e  Gigas t  i n a - b e l t  o f  Ofan l e i t i shamra r  , a s  untergrowth i n  t h e  

Fucus s p i r a l i s  - b e l t  i n  S t 6 r h o f d i )  ; Faxasker ,  E l l i d a e y  . 
Ectocarpus  con fe rvo ides  (Roth)Le J o l i s .  Some t u f t s ,  1 , 5  cm h igh ,  

were met w i t h  i n  h igh- ly ing  rocky poo l s  on t h e  n o r t h e a s t  and 

t h e  e a s t  c o a s t ,  i n  company w i t h  f i l amentous  Diatoms. P l u r i -  

l o c u l a r  and some u n i l o c u l a r  s p o r o c y s t s  occur on t h e  same i n d i -  

v i d u a l s .  The specimens ag ree  w e l l  w i t h  t h o s e  desc r ibed  and 

f i g u r e d  by H. J6nsson ( 4 ,  p .  155 ) .  By t h e i r  h a b i t a t  t h e y ,  

however, resemble  t h e  v a r .  c r o u a n i i  Thuret  de sc r ibed  by 

Ca rd ina l  ( 5 ,  p.  2 1 ) .  Small swimming c r u s t a c e a n s  were a l s o  



found i n  t h e s e  rocky poo l s .  These were t h e  only  i n t e r t i d a l  

animals  met w i t h  on t h e  c o a s t .  

Records from o t h e r  i s l e s :  G e i r f u g l a s k e r ,  Heimaey ( ep iphy te  

on Laminaria d i g i t a t a  i n  Urd i r ,  and on t h e  s t i p e  o f  A l a r i a  

e s c u l e n t a  i n  O f a n l e i t i s h a m r a r )  . 
Scytosiphon lomen ta r iu s  (Lyngbye) Link.  Three specimens,  up t o  1 0  cm 

long ,  grew s o l i t a r y  o r  i n  t u f t  i n  rock  poo l s  on t h e  e a s t  and 

t h e  west  c o a s t ,  i n  company w i t h  P e t a l o n i a  z o s t e r i f o l i a ,  Entero- 

morpha i n t e s t i n a l i s ,  Porphyra u m b i l i c a l i s  and f i l amen tous  

Diatoms. The t h a l l i ,  w i t h  o r  wi thout  c o n s t r i c t i o n s ,  bea r  h a i r s  

and p l u r i l o c u l a r  s p o r o c y s t s .  

Record from o t h e r  i s l e s :  Heimaey ( U r d i r ) .  

P e t a l o n i a  f a s c i a  ( 0 .  F. M i i l l .  ) Kuntze. S o l i t a r y  t y p i c a l l y  s i c k l e -  

shaped specimens,  up t o  13 cm h igh ,  were found i n  rocky poo l s  

i n  t h e  upper l i t t o r a l  zone o f  t h e  west  c o a s t .  They bear  

p l u r i l o c u l a r  s p o r o c y s t s  (Determ. D r .  Be rnade t t e  Caram). 

Records i n  t h e  o t h e r  i s l e s :  Not encountered by me, b u t  

o c c u r s  i n  t h e  Vestmann I s l a n d s  accord ing  t o  H. J6nsson ( 4 ,  

p.  168) .  

P e t a l o n i a  z o s t e r i f o l i a  (Reinke) Kuntze. Specimens, 5  t o  20  cm high 

and 0 , 2  t o  0 , 5  cm broad,  grew g r e g a r i o u s l y  i n  rock  p o o l s  and 

i n  d e p r e s s i o n s  i n  t h e  rock i n  t h e  upper l i t t o r a l  zone o f  t h e  

west and t h e  e a s t  c o a s t .  These p l a n t s ,  o f  unusua l ly  g r e a t  s i z e ,  

bea r  p l u r i l o c u l a r  s p o r o c y s t s ,  excep t  some very s l e n d e r  forms, 

0 , 2  cm i n  d i ame te r ,  which appear s t e r i l e  (Determ. D r .  Berna- 

d e t t e  Caram). 

Records from o t h e r  i s l e s :  Not found by me, but  o c c u r s  i n  t h e  

a rchepe lago  accord ing  t o  H. J6nsson ( 4 ,  p.  167) .  

A l a r i a  e s c u l e n t a  ( L . )  Grev. One young, immature p l a n t ,  on ly  1 , 5  cm 

h igh ,  d e t e c t e d  by S.V. Hal l s son ,  on t h e  r o c k ,  covered w i t h  

b e n t h i c  Diatoms, near  t h e  l i m i t  o f  low t i d e ,  on t h e  e a s t  

c o a s t .  

Records from o t h e r  i s l e s :  Grows very s o c i a l l y  everywhere 

a long  t h e  rocky s h o r e .  



RHODOPHYCEAE : 

P o r p h y r a  u m b i l i c a l i s  ( L . )  Ag. T h i s  s p e c i e s  was r a t h e r  common on r o c k s  

and i n  r o c k y  p o o l s  i n  t h e  upper  p a r t  o f  t h e  l i t t o r a l  zone on 

t h e  e a s t  and t h e  wes t  c o a s t s .  Specimens o f  g r e a t  s i ze ,  up  t o  

5 c m  i n  d i a m e t e r ,  b e a r  monospores .  Young g e r m l i n g s  o f  U r o s p o r a ,  

i n t e r m i n g l e d  w i t h  Licmophora,  grew e p i p h y t i c a l l y  o n  t h e  f r i n g e  

o f  t h e  t h a l l u s .  

R e c o r d s  from o t h e r  i s l e s :  Very common on  a d j a c e n t  c o a s t s  ex- 

posed  t o  e x c e s s i v e  wave a c t i o n ,  a s ,  f o r  example ,  i n  G e i r f u g l a -  

s k e r ,  i n  O f a n l e i t i s h a m r a r  on Heimaey, and on  t h e  r e g u l a r l y  

s l o p i n g  s o u t h  s i d e  o f  Sudurey .  

DI ATOMEAE : 

The two f o l l o w i n g  f i l a m e n t o u s  and m u c i l a g i n o u s  s p e c i e s  c o n s t i -  

t u t e d  t h e  most c o n s p i c u o u s  e l e m e n t s  o f  t h e  D i a t o m s - f l o r a  o f  

S u r t s e y :  

N a v i c u l a  (Schizonema) m o l l i s  (W. Sm.) C1. T h i s  s p e c i e s  which was 

one  o f  t h e  two i n i t i a l l y  found i n  S u r t s e y  i n  1964 ,  grew now 

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

i n t e r t i d a l  zone and a p p a r e n t l y  below i t  (Determ. Madame Mar ie-  

F r a n c e  Magne). 

O t h e r  r e c o r d s :  U b i q u i t o u s  s p e c i e s  o c c u r r i n g  on t h e  c o a s t s  o f  

I c e l a n d  a c c o r d i n g  t o  0 s t r u p .  

N a v i c u l a  r a m o s i s s i m a  (Ag.) C1. The s p e c i e s  was common on t h e  r o c k s  

i n  t h e  i n t e r t i d a l  zone ,  b u t  d i d  n o t  form a  p u r e  p o p u l a t i o n .  

Licmophora g r a c i l i s  ( E h r .  ) Grun v a r .  a n g l i c a  (KEtz.  ) P e r .  grew 

e p i p h y t i c a l l y  (Determ. Mme. Marie-France Magne). 

O t h e r  r e c o r d s :  On t h e  c o a s t s  o f  I c e l a n d  

2 .  The m a r i n e  a l g a l  v e g e t a t i o n  

T h r e e  k i n d s  o f  v e g e t a t i o n  c o u l d  b e  d i s t i n g u i s h e d  i n  S u r t s e y  

a c c o r d i n g  t o  t h e  abundance o f  t h e  s p e c i e s  e n c o u n t e r e d  and t h e i r  

d i s t r i b u t i o n .  



a)  Green b e l t  o f  Urospora m i r a b i l i s .  The most e x t e n s i v e  

developed p o p u l a t i o n s  were r e p r e s e n t e d  by t h i s  s p e c i e s ,  which ex- 

h i b i t e d  n e a r l y  pure  s t a n d s ,  2 t o  3 cm h igh ,  on t h e  rock  s u r f a c e s  

a long  t h e  sho re  bo rde r ing  t h e  l a v a  d e l t a .  On g i g a n t i c  bou lde r s  on 

t h e  n o r t h e a s t  c o a s t ,  t h i s  b e l t  was p a r t i c u l a r l y  conspicuous ,  a t t a i n i n g  

8 , 3 0  m w id th ,  and ex tend ing  downwards from about t h e  high wate r  l i n e  

o r  a  l i t t l e  above i t .  On t h e  v e r t i c a l  b a s a l t i c  c l i f f s  t h i s  b e l t  be- 

comes much narrower ,  be ing  approximately 0 , 5 0  t o  1 , O  m l a r g e .  C lose ly  

a s s o c i a t e d  t o  t h i s  growth were U lo th r ix  f l a c c a ,  U lo th r ix  pseudof lacca  

and Enteromorpha f l exuosa .  However, they d i d  no t  p l ay  any p a r t  i n  t h e  

g e n e r a l  physiognomy o f  t h i s  v e g e t a t i o n .  The same is t r u e  f o r  Porphyra 

u m b i l i c a l i s  o c c u r r i n g  immediately below t h e  g reen  Urospora-bel t .  

b)  Brown b e l t  o f  f i l amentous  Diatoms. T h i s  growth formed a  

very  s t r i k i n g  c o n t r a s t  w i t h  t h e  g reen  b e l t  above. Mainly composed o f  

Navicula (Schizonema) m o l l i s ,  it o f f e r e d  a  dense  s l i p p e r y  c o a t i n g ,  

about 10 mm h igh ,  everywhere on t h e  rock s u r f a c e s ,  and extended down- 

wards a s  f a r  a s  could  be  s een .  A same k ind  o f  growth a l s o  occur red  

i n  some h igh- ly ing  rock poo l s .  The only  macroscopic v e g e t a t i o n  ob- 

se rved  i n  t h e  brown b e l t  was t h e  young p l a n t  o f  A l a r i a  e s c u l e n t a  

growing i n  t h e  lowest  p a r t  o f  t h e  i n t e r t i d a l  r e g i o n .  

c )  T ide  p o o l s  v e g e t a t i o n .  Confined t o  t h e  rock  p o o l s  o f  t h e  

upper l i t t o r a l  zone, t h i s  growth was dominated by P e t a l o n i a  z o s t e r i -  

f o l i a ,  w h i l e  t h e  o t h e r  s p e c i e s  encounte red ,  P y l a i e l l a  l i t t o r a l i s ,  

Ec tocarpus  c o n f e r v o i d e s ,  P e t a l o n i a  f a s c i a ,  Scy tos iphon  lomen ta r iu s  

and Enteromorpha i n t e s t i n a l i s ,  were on ly  r e p r e s e n t e d  by s c a t t e r e d  

i n d i v i d u a l s .  I t  should  be noted t h a t  t h i s  b io tope  showed t h e  g r e a t -  

e s t  d i v e r s i t y  o f  s p e c i e s .  Tide  p o o l s  d i d  no t  occur  on t h e  s o u t h  

c o a s t  o f  t h e  i s l a n d .  They were l i m i t e d  t o  t h e  wes t ,  e a s t  and t h e  

n o r t h e a s t  c o a s t .  

No ind igenous  a l g a l  growth was found on t h e  sand beach and on 

t h e  r o l l i n g  s t o n e s  on t h e  n o r t h  s i d e  o f  t h e  i s l a n d .  



3 .  Remarks on t h e  marine a l g a l  c o l o n i z a t i o n  

A s  shown i n  t a b l e  I t h e  r a t e  o f  a l g a l  c o l o n i z a t i o n  on t h e  rocky 

s h o r e  o f  Su r t s ey  has  i nc rea sed  c o n s t a n t l y  s i n c e  1964,  when on ly  

B a c t e r i a  and Diatoms were observed.  The f i r s t  macroscopic element o f  

t h e  b e n t h i c  f l o r a ,  Urospora m i r a b i l i s ,  was d e t e c t e d  i n  1965.  During 

t h e  fo l lowing  year  t h e  number o f  indigenous  s p e c i e s  r a i s e d  c o n s i d e r -  

a b l y ,  a s  11 new s p e c i e s  were met w i t h ,  Diatoms no t  inc luded  

TABLE I Rate  o f  c o l o n i z a t i o n  o f  marine b e n t h i c  a l g a e  i n  Su r t s ey  

u n t i l  1966. 

S u p r a l i t t o r a l  

E u - l i t t o r a l  

I t  should  be noted t h a t  d u r i n g  t h e  same t ime t h e  e c o l o g i c a l  

c o n d i t i o n s  p r e v a i l i n g  a long  t h e  rocky s h o r e ,  improved, due t o  r e -  

g r e s s i v e  sand s c o u r i n g  a c t i o n  o f  t h e  s e a .  In t h i s  connec t ion  it is 

a l s o  notworthy t h a t  a f t e r  t h e  o n s e t  o f  t h e  s c o u r i n g  a c t i o n  fo l lowing  

t h e  format ion o f  new sand beaches  i n  August 1966, t h e  a l g a l  growth 

was l o c a l l y  wiped away o r  bu r i ed  under t h e  s and .  T h i s  f a c t o r  ev iden t -  

l y  h a s  a  very  i n f a v o u r a b l e  i n f l u e n c e  on t h e  a l g a l  s e t t l e m e n t .  



A s t r i k i n g  f a c t  is t h e  e x t e n s i v e  development o f  Urospora mira-  

b i l i s  a l l  over  t h e  upper p a r t  of  t h e  rocky s h o r e ,  whereas t h i s  s p e c i e s  

was j u s t  o f  l o c a l  occur rence  d u r i n g  t h e  same t ime i n  a d j a c e n t  f l o r a l  

a r e a s .  T h i s  expansion p o i n t s  t o  a  remarkable c a p a c i t y  o f  t h i s  s p e c i e s  

f o r  r a p i d  i n i t i a l  popu la t i on  o f  a  v i r g i n  s u b s t r a t e .  T h i s  has  wi thout  

doubt been favoured by t h e  a sexua l  r ep roduc t ion  abundantly shown by 

t h e s e  a l g a e .  T h i s  is i n  some r e s p e c t s  s i m i l a r  t o  t h e  p r o l i f e r a t i o n  

e x h i b i t e d  i n  some c a s e s  by animal s p e c i e s  r e c e n t l y  i n t roduced  i n  

vacan t  h a b i t a t s .  

After  t h e  e s t ab l i shmen t  of  Urospora m i r a b i l i s  a s  p ioneer  s p e c i e s  

i n  S u r t s e y  i t  was assumed ( 1 ,  p.  40) t h a t  t h e  o t h e r  components o f  

t h e  f i l i f o r m  a l g a l  community t o  which t h i s  s p e c i e s  be longs  would soon 

c o l o n i z e  t h e  i s l a n d .  It was t h e r e f o r e  no t  q u i t e  s u r p r i s i n g  t o  f i n d  

U lo th r ix  f l a c c a ,  U l o t h r i x  pseudof lacca  and Porphyra u m b i l i c a l i s  among 

t h e  new c o l o n i z e r s  i n  1966. U n t i l  now r e p r e s e n t a t i v e s  o f  a l l  t h e  

a l g a l  a s s o c i a t i o n s  composing t h i s  community on a d j a c e n t  c o a s t s  have 

been found i n  S u r t s e y ,  excep t  Bangia fuscopurpurea ,  r a r e  d u r i n g  t h e  

high summer, a s  w e l l  a s  some Blue-green a l g a e ,  such a s  C a l o t h r i x  

scopulorum. T h i s  community has  no t  y e t  reached i t s  cl imax-s tage,  and 

i t  w i l l  be o f  g r e a t  i n t e r e s t  t o  fo l low i t s  development. 

The occu r r ence  o f  t h e  brown b e l t  o f  f i l amentous  Diatoms i n d i -  

c a t e s  t h a t  t h e  a l g a l  c o l o n i z a t i o n  has  now begun i n  t h e  o t h e r  p a r t  

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

p r e c u r s o r s  o f  t h i s  s e t t l e m e n t  a r e  a l s o  t h e  b e n t h i c  Diatoms. Th i s  

f a c t  is  s i m i l a r  t o  t h a t  observed by Delepine  e t  a l .  i n  A n t a r c t i c  

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

denuded by f l o a t i n g  i c e ,  always beg ins  w i t h  t h e s e  a l g a e .  I n  S u r t s -  

ey t h e  next  s t e p  o f  t h e  a l g a l  c o l o n i z a t i o n  appears  t o  be  t h a t  o f  

A l a r i a  e s c u l e n t a .  Af te r  t h e  occupa t ion  o f  t h e  i n t e r t i d a l  zone by 

Diatoms, t h e  macroscopic s e t t l e m e n t  seems t h e r e f o r e  t o  proceed 

from two s t a r t i n g  p o i n t s ,  one s i t u a t e d  a t  h igh water  mark, t h e  

o t h e r  a t  low wate r  mark. 

I t  should  be noted t h a t  a l l  t h e  a l g a l  s p e c i e s  found i n  S u r t s -  

ey have a l s o  been met w i t h  i n  t h e  o t h e r  i s l e s  o f  t h e  a rchepe lago .  

T h i s  means t h a t  Su r t s ey  be longs  t o  t h e  f l o r a l  d i s t r i c t  o f  t h i s  



r e g i o n ,  and t h a t  t h e  c o l o n i z a t i o n  w i l l ,  p r e sumab ly ,  t a k e  p l a c e  from 

a d j a c e n t  f l o r a l  a r e a s .  

A s  t o  t h e  means o f  d i s p e r s a l  o f  t h e  m a r i n e  a l g a e  t o  S u r t s e y  

i t  is n o t e w o r t h y  t h a t  a l m o s t  a l l  t h e  s p e c i e s  s e t t l e d  o n  t h e  c o a s t  

have  a l s o  been  washed a s h o r e  a s  d r i f t w e e d s .  I t  is t h e r e f o r e  p o s s i b l e  

t h a t  i m m i g r a n t s  a r r i v e  by t h i s  way t o  t h e  i s l a n d .  The d i s s e m i n a t i o n  

o f  m i c r o s c o p i c  s p o r e s  by means o f  s e a - c u r r e n t s ,  which  a r e  v e r y  s t r o n g  

be tween  t h e  i s l e s ,  s h o u l d ,  however ,  n o t  be  minimized .  

I t  is  o b v i o u s  t h a t  a l l  t h e  s p e c i e s  ' eaching  t h e  i s l a n d  do n o t  

n e c e s s a r y  c o l o n i z e  i t .  T h i s  is t h e  c a s e  o f  Ascophyllum nodosum, t h e  

most  common d r i f t w e e d  found i n  S u r t s e y .  T h i s  s p e c i e s  grows i n  semi-  

exposed  s i t e s  a t  Heimaey, and it is d o u b t f u l  i f ,  u n d e r  t h e  p r e s e n t  

c o n d i t i o n s ,  i t  w i l l  s e t t l e  on t h e  v e r y  exposed  s h o r e s  o f  S u r t s e y .  

T h i s  a p p l i e s  a l s o  t o  o t h e r  s p e c i e s  found i n  s i m i l a r  h a b i t a t s  i n  

t h e  a r c h e p e l a g o ,  s u c h  a s  P e l v e t i a  c a n a l i c u l a t a ,  C a t e n e l l a  r e p e n s  

(new r e c o r d  f o r  I c e l a n d ,  found i n  Heimaey i n  S e p t  . 4, 1 9 6 6 ) ,  

Chondrus c r i s p u s ,  A h n f e l t i a  p l i c a t a ,  f i c u s  v e s i c u l o s u s ,  f i c u s  

s e r r a t u s  and L a m i n a r i a  s a c c h a r i n a .  The s p e c i a l  e n v i r o n m e n t a l  con- 

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

S u r t s e y ,  s u r e l y  a c t  a s  a  s e l e c t i v e  f i l t e r i n g  f o r  t h e  s p e c i e s .  Only 

t h o s e  a d a p t e d  t o  s u r f - h a b i t a t s  may be  e x p e c t e d  t o  p a s s  t h r o u g h ,  a s ,  

f o r  i n s t a n c e ,  L a m i n a r i a  d i g i t a t a  v a r .  s t e n o p h y l l a ,  G i g a r t i n a  

s t e l l a t a ,  C a l l i t h a m n i o n  a r b u s c u l a ,  Rhodymenia p a l m a t a ,  C o r a l l i n a  

o f f i c i n a l i s ,  A c r o s i p h o n i a  a l b e s c e n s ,  Cerarnium rubrum,  P o l y s i p h o n i a  

u r c e o l a t a ,  P h y m a t o l i t h o n  polymorphum, f i c u s  d i s t i c h u s ,  f i c u s  

s p i r a l i s ,  i n  a d d i t i o n  t o  s p e c i e s  a l r e a d y  e s t a b l i s h e d .  However, ex- 

c e p t i o n s  t o  t h i s  migh t  be  found i n  t i d e  p o o l s  and e c o l o g i c a l  n i c h e s  

A s  t o  t h e  deep-water  f l o r a  i t  c a n  be  assumed t h a t  i t  w i l l  n o t  d i f f e r  

f u n d a m e n t a l l y  from t h a t  o f  f a i r l y  u n i f o r m  f e a t u r e ,  o b s e r v e d  around 

t h e  o t h e r  is les.  T h i s  is c h a r a c t e r i z e d  by s p e c i e s  wh ich  f r e q u e n t l y  

come up i n  d r e d g i n g s ,  s u c h  a s  D e s m a r e s t i a  l i g u l a t a ,  D e s m a r e s t i a  

v i r i d i s ,  D e s m a r e s t i a  a c u l e a t a ,  Membranoptera a l a t a ,  Phycodrys  

r u b e n s ,  P t i l o t a  p lumosa ,  Plocamium v u l g a r e ,  L o m e n t a r i a  c l a v e l l o s a ,  

L o m e n t a r i a  o r c a d e n s i s ,  E u t h o r a  c r i s t a t a  and L a m i n a r i a  h y p e r b o r e a .  

None o f  t h e s e  s p e c i e s  have  been  found o f f  S u r t s e y .  



It  is i n t e r e s t i n g  t o  compare t h e  marine a l g a l  c o l o n i z a t i o n  o f  

Su r t s ey  w i th  t h a t  s t u d i e s  by Dawson i n  1953, on new and denuded 

s u b s t r a t e s  fo l lowing  t h e  v o l c a n i c  e r u p t i o n  o f  t h e  I s l a  San Bened ic to ,  

o f f  t h e  P a c i f i c  Coast  o f  Mexico. About n ine  months a f t e r  t h e  c e a s i n g  

o f  t h e  l a v a  f low, 9 a l g a l  s p e c i e s  were d i scovered  on t h e  new sub- 

s t r a t e ,  seven g f  which,  s u r p r i s i n g l y ,  were no t  found i n  t h e  s u r -  

v i v i n g  f l o r a  on t h e  o t h e r  s i d e  o f  t h e  i s l a n d .  Among t h e s e  were t h e  

two dominating e lements  o f  t h e  growth. I n  t h i s  a r e a  t h e  s e t t l e m e n t  

is i n i t i a t e d  by o t h e r  s p e c i e s  t h a t  i n  S u r t s e y ,  because o f  a  d i f f e r -  

e n t  composi t ion o f  t h e  f l o r a .  But i n  b o t h  i s l a n d s  t h e  f i r s t  v i s i b l e  

growth is r e p r e s e n t e d  by s p e c i e s ,  which a t  t h e  same p e r i o d  o f  t h e  

year  a r e  r a r e  o r  t empora r i l y  absen t  i n  t h e  nearby p o p u l a t i o n s .  

Fu r the r  development of t h e  marine a l g a l  c o l o n i z a t i o n  w i l l  show i f  

t h i s  f a c t  i s  due t o  compe t i t i on  between s p e c i e s  i n  two d i s s i m i l a r  

h a b i t a t s .  
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A p re l imina ry  r e p o r t  on s t u d i e s  of  

microorganism on Su r t s ey  

by 

ArinbjBrn Kolbeinsson and S t u r l a  F r i d r i k s s o n  

S t u d i e s  o f  microorganism on Su r t s ey  were performed d u r i n g  

J u l y  t o  Sep t .  1965 and J u l y  t o  August 1966 i n  t h e  c o n t i n u a t i o n  o f  

t h e  i n v e s t i g a t i o n  a l r eady  s t a r t e d  i n  1964. (The proceed ings  f o r  t h e  

S u r t s e y  b i o l o g i c a l  conference  May 27th-29th 1965) .  

The aim o f  t h e  s t u d i e s  was t o  e s t i m a t e  t h e  r e l a t i v e  q u a n t i t y  

o f  microorganism i n  t h e  a i r ,  on t h e  s u r f a c e  o f  t h e  t e p h r a  a s  w e l l  

a s  i n  t h e  lagoon on t h e  n o r t h  s i d e  o f  t h e  i s l a n d .  Th i s  was p a r t l y  

compared w i t h  t h e  c o n d i t i o n s  on t h e  most r e c e n t  v u l c a n i c  i s l a n d  

" J 6 l n i r W  a s  w e l l  a s  on Heimaey, t h e  l a r g e s t  o f  t h e  o l d e r  i s l a n d s  

i n  t h e  group,  and t h e  on ly  populated one.  

Methods used f o r  c o l l e c t i n g  t h e  microorganism from t h e  a i r  

were t h e  same a s  desc r ibed  i n  t h e  p rev ious  r e p o r t ,  u s i n g  t h e  

fo l l owing  c u l t u r e  media on p e t r i  d i s h e s :  N u t r i e n t  a g a r ,  Blood 

a g a r ,  McConkey media a s  w e l l  a s  Sabouraud media.  A s  i n  t h e  p r e v i o u s  

s t u d i e s  t h e  P e t r i  d i s h e s  were pu t  on 50 cm h igh  wooden p o l e s  a t  

s e v e r a l  p l a c e s  on t h e  i s l a n d .  S imi l a r  weather  c o n d i t i o n s  were 

s e l e c t e d  f o r  a l l  t h e s e  s t u d i e s ,  cloudy weather  and dry  h u t  w i thou t  

s u n s h i n e ,  moderate wind o r  calm. 

Samples o f  t e p h r a  were c o l l e c t e d  from t h e  s u r f a c e  a t  v a r i o u s  

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

S p e c i a l  samples were c o l l e c t e d  on August 1 8 t h ,  1966: 

a )  from d e p o s i t s  o f  s u l p h u r ,  bo rde r ing  f i s s u r e s  i n  t h e  l a v a  

where t empera tu re s  o f  60' t o  1 0 5 ~ ~  were recorded  

b )  from a  mix ture  of  ash  and r e d d i s h  c i n d e r  which appeared 
0 t o  c o n t a i n  ox id i zed  i r o n  and where t empera tu re s  of 60 C 

were r eco rded .  



Both t h e s e  l a s t  mentioned samples were from s i t e s  c l o s e  t o  

t h e  o l d  c r a t e r .  

These samples were c o l l e c t e d  f o r  an i n v e s t i g a t i o n  of  auto-  

t r o p h i c  b a c t e r i a .  They were s e n t  t o  P r o f .  W .  Schwartz who conducted 

t h e  s t u d i e s  a t  t h e  F l o r i d a  S t a t e  U n i v e r s i t y ,  T a l l a h a s s e e ,  U .  S. A. 

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

a i r  c l o s e  above Su r t s ey  con ta ined  on ly  a  few microorganism compared 

w i t h  t h a t  o f  t h e  popula ted i s l a n d  i n  t h e  neighbourhood. The s u r f a c e  

o f  the  t e p h r a ,  w e l l  above s e a  l e v e l ,  seemed t o  be f r e e  from sapro-  

p h y t i c  b a c t e r i a ,  bu t  i s  contaminated i n  t h e  s p l a s h i n g  zone. The 

i n v e s t i g a t i o n  f o r  a u t o t r o p h i c  b a c t e r i a ,  a s  r e p o r t e d  by D r .  Schwartz,  

showed a t  p r e s e n t  no i n d i c a t i o n  of  t h a t  t y p e  o f  organism i n  t h e  

m a t e r i a l  c o l l e c t e d .  

A more d e t a i l e d  p r e s e n t a t i o n  of  t h e s e  s t u d i e s  is be ing  p re -  

pared and w i l l  be p r e sen t ed  l a t e r .  



R e p o r t  o n  t h e  S u r t s e y  I n v e s t i g a t i o n  i n  1966 

T e r r e s t r i a l  I n v e r t e b r a t e s  

C a r l  H. L i n d r o t h ,  Hugo Anderson,  'Hogni Bodvarsson  
and S i g u r d u r  H. R i c h t e r ,  Depar tment  o f  Entomology,  

Z o o l o g i c a l  I n s t i t u t e ,  U n i v e r s i t y ,  Lund, Sweden 

The t eam,  c o n s i s t i n g  o f  Dr .  C.H. L i n d r o t h ,  M r .  Hugo Anderson,  

M r .  Hogni Bodvar s son ,  a l l  from t h e  U n i v e r s i t y  o f  Lund, Sweden, was 

e n l a r g e d  t o  i n c l u d e  a l s o  M r .  S i g u r d u r  R i c h t e r ,  a n  I c e l a n d i c  zoo- 

l o g y  s t u d e n t  a t  t h e  U n i v e r s i t y  o f  Copenhagen. 

F i e l d  work was c a r r i e d  o u t  i n  t h e  Westman I s l a n d s  d u r i n g  t h e  

p e r i o d  June  1 3 t h  t o  l a t h ,  1966 ,  and i n c l u d e d  o n e  d a y ,  June  2 8 t h ,  

on S u r t s e y  i t s e l f .  S i g u r d u r  R i c h t e r  s t a y e d  on S u r t s e y  a l s o  from 

August 1 3 t h  t o  1 8 t h  and v i s i t e d  s e v e r a l  o f  t h e  o t h e r  s m a l l  i s l a n d s  

August 8 t h  t o  1 3 t h .  

On S u r t s e y  t h r e e  g l u e - t r a p s  were  exposed  n e a r  t h e  house  and 

k e p t  u n d e r  o b s e r v a t i o n  d u r i n g  a b o u t  one week i n  Augus t .  Many o f  

t h e  f l i e s  ( D i p t e r a )  r e c o r d e d  below ( 7  s p e c i e s )  were  c a p t u r e d  by 

means o f  t h e s e  t r a p s .  

The c o l l e c t i o n s  made o n  t h e  o t h e r  i s l a n d s ,  i n c l .  Heimaey, 

a r e  u n d e r  i n v e s t i g a t i o n  by many s p e c i a l i s t s .  We t h e r e f o r e  r e s t r i c t  

o u r  r e p o r t  t o  a  c o m p l e t e  a c c o u n t  o f  t h e  s p e c i e s  h i t h e r t o  found o n  

S u r t s e y .  

T e r r e s t r i a l  A r t h r o p o d s  found on S u r t s e y  (26  s p e c i e s )  

I .  Taxonomy 

I N S E C T A  

DIPTERA, 1 7  s p e c i e s .  

Fam. Chironomidae 

1. C r i c o t o p u s  v a r i a b i l i s  S t a e g .  ( d e t .  M. H i r v e n o j a )  

3 . V I I . 6 5 ,  3 9 ( S i g .  Helgason  & J u t t a  Magn6sson) 

2 8 . V I . 6 6 ,  2  ? ( S i g .  R i c h t e r )  



12 .VI I .  66 ,  9 d&ni Johnsen) .  

1 4 . V I I I . 6 6 ,  2  (S ig .  R i c h t e r )  

1 6 . V I I I . 6 6 ,  8 (S ig .  R i c h t e r )  

1 8 . V I I I . 6 6 ,  9 (S ig .  R i c h t e r )  

2 .  Diamesa be r t r ami  Edw. ( d e t .  D.R. O l i v e r )  

28 .VI .66 ,  8 (H. AnderssonP 

3 .  Diamesa z e r y n i  Edw. ( "ursus  K i e f f . " ) ( d e t .  D.R. O l i v e r )  

14.V.64, ?- ( S t u r l a  F r i d r i k s s o n )  

28.VI .66,  I?, 9 (H. Andersson) 

Fam. Sca tops idae  

4. Sca topse  n o t a t a  L. ( d e t .  H. Andersson) 

1 5 . V I I I . 6 6 ,  dead e x ,  i n  t h e  house ( S i g .  R i c h t e r )  

Fam. Syrphidae 

5. Syrphus s p .  ( l u n i g e r  g roup ) (de t .  H. Andersson) 

12 . V I I .  66 ,  8 ( & n i  Johnsen) 

Fam. Heleomyzidae (Dryomyzidae) 

6 .  He te roche i l a  bucca ta  F a l l .  ( d e t .  H. Andersson) 

12 .  V I I .  66 ,  ?- ( h n i  Johnsen) 

1 4 . V I I I . 6 6 ,  8, 8 (Sig .  R i c h t e r )  

1 6 . V I I I . 6 6 ,  2, 7 (S ig .  R i c h t e r )  

1 7 . V I I I . 6 6 ,  2  9 (S ig .  R i c h t e r )  

Fam. Heleomyzidae 

7 .  L e r i a  Modesta Meig. (Helomyza m .  ) ( d e t .  H. Andersson) 

24 .VII .65 ,  4  dead e x . ,  4  empty pupa r i a  (S ig .  Helgason) 

3.XX.65, 5  empty p u p a r i a  ( S i g .  Helgason) 

28 .VI .66 ,  8  imagines (one w i t h  nymphs o f  t h e  ec to -  

p a r a s i t i c  mi te  Myianoetes d i g i t i f e r u s ) ,  

6 .  l a r v a e  i n  dead f i s h ,  290 pupa r i a  i n  dead 

f i s h ,  6  pupa r i a  i n  dead b i r d ;  a f t e r w a r d s  

a l t o g e t h e r  65 f l i e s  hatched (H. Andersson, C.H. 

L i n d r o t h ,  S i g .  R i c h t e r )  

12 .VI I . 66 ,  8, 5  9 ( h n i  Johnsen) 



1 3 . V I I I . 6 6 ,  8,  8, 1 l a r v a  (S ig .  ~ i c h t e r )  

1 4 . V I I I . 6 6 ,  8 QSig .  R i c h t e r )  

1 5 . V I I I . 6 6 ,  8,  2  8 (S ig .  R i c h t e r )  

1 7 . V I I I . 6 6 ,  2  $, 6  9 ( S i g .  R i c h t e r )  

1 8 . V I I I . 6 6 ,  8, 2  ? (S ig .  R i c h t e r )  

8 .  Tephrochlaena o r a r i a  C o l l i n  ( d e t .  H. Andersson) 

28 .VI .66 ,  9  l a r v a e ,  20 pupa r i a  on dead f i s h ,  1 a f t e r w a r d s  

hatched (H. Andersson, S ig .  R i c h t e r )  

Fam. Sphaerocer i dae  (Borbor idae)  

9 .  Lep tocera  (Limosina) p e n e t r a l i s  C o l l i n  ( d e t .  W .  Hackman) 

1 6 . V I I I . 6 6 ,  2  8, 9, i n  dead f i s h  (Lophius ) (S ig .  R i c h t e r )  

Fam. Drosoph i l i dae  

10 .  Drosophi la  f u n e b r i s  F a l l .  ( d e t .  H.  Andersson) 

1 5 . V I I I . 6 6 ,  2  dead 8 i n  t h e  house ( S i g .  R i c h t e r )  

Fam. Coelopidae 

11. Fucomyia f r i g i d a  F. ( d e t .  H. Andersson) 

28 .VI .66 ,  8,  2  ? (H .  Andersson, S ig .  R i c h t e r )  

12 . V I I , 6 6 ,  3, 4  ? (Arni  Johnsen) 

1 3 . V I I I . 6 6 ,  2  8, 3 ? (S ig .  R i c h t e r )  

1 4 . V I I I . 6 6 ,  1 4  8, 19 8 (S ig .  R i c h t e r )  

1 5 . V I I I . 6 6 ,  2  8, ? ( S i g .  R i c h t e r )  

16.8111.66,  2  8, $ (S ig .  R i c h t e r )  

1 7 . V I I I . 6 6 ,  27 8, 42 8 (S ig .  R i c h t e r )  

1 8 . V I I I . 6 6 ,  4  d, 5  9 ( S i g .  R i c h t e r )  

Fam. Scatophagidae (Cordy lu r idae )  

12 .  Scatophaga s t e r c o r a r i a  L. ( d e t .  H. Andersson) 

28 .VII .65 ,  2  8 ( S t u r l a  F r i d r i k s s o n ,  S i g .  J6nsson)  

12 .VI I . 66 ,  2  ( h n i  Johnsen) 

1 3 . V I I I . 6 6 ,  2  8 ( S i g ,  R i c h t e r )  

1 4 . V I I I . 6 6 ,  2  8, 3 ? (S ig .  R i c h t e r )  

1 6 . V I I I . 6 6 ,  2  8 (S ig .  R i c h t e r )  



1 7 . V I I I . 6 6 ,  8, 9 bSig. R i c h t e r )  

13 .  Scatophaga f u r c a t a  Say ( d e t .  H. Andersson) 

1 4 . V I I I . 6 6 ,  9 ( S i g .  R i c h t e r )  

Farn. Ca l l i pho r  i d a e  

14 .  C a l l i p h o r a  e ry th rocepha l a  Ueig. ( d e t  . H. Andersson) 

28 .VI I .  65,  9 (S ig .  Helgason) 

1 3 . V I I I . 6 6 ,  8 ( S i g .  R i c h t e r )  

C a l l i p h o r a  l a r v a e  (presumably o f  C .  e ry throcepha la ) :  

1 3 . V I I I . 6 6 ,  6  i n  2nd s t a g e ,  9 i n  3 rd  s t a g e ,  i n  dead b i r d  

[S ig .  R i c h t e r )  

1 5 . V I I I . 6 6 ,  3 i n  3 rd  s t a g e ,  i n  dead b i r d  ( S i g .  R i c h t e r )  

1 6 . V I I I . 6 6 ,  6  i n  2nd s t a g e ,  24  i n  3 rd  s t a g e ,  i n  dead 

f i s h  (LophiusPBSig. R i c h t e r )  

17.VILI .66,  12 i n  3 rd  s t a g e ,  i n  dead f i s h  (Lophius) 

(S ig .  R i c h t e r )  

15. . Phormia t e r r aenovae  R .  -D. ( d e t  . H. Andersson) 

1 4 . V I I I .  66 ,  9 QSig .  R i c h t e r )  

Fam. Muscidae 

16 .  Musca domestics L. ( d e t .  H. Andersson) 

12.VI1.66,  2 8? 9 ( h r n i  Johnsen) 

1 7 . V I I I . 6 6 ,  2  $ i n  t h e  house (S ig .  R i c h t e r )  

18.VILI .66,  8, 9 i n  t h e  house ( S i g .  R i c h t e r )  

17 .  F u c e l l i a  fucorhun F a l l .  ( d e t .  H. Andersson) 

28.711.66, 8 (H. Andersson) 

13.V111.66, $, ? (S ig .  R i c h t e r )  

HYMENOPTERA, 1 s p e c i e s  

Fam. Ichneumonidae 

18. Diplazon o r n a t u s  G r .  ( d e t .  G. J. K e r r i c h j  

2  . V I I I .  66 ,  9 (S ig .  J6nsson)  

COLEOPTERA, 1 s p e c i e s  

Fam. S t a p h y l i n i d a e  



19 .  Athe ta  a t r a m e n t a r i a  G y l l .  ( d e t .  C .H.  L ind ro th )  

28 .VI .66 ,  3 ex.  on dead f i s h ,  1 ex.  on dead b i r d  

(C. H. L ind ro th ,  S i g .  R i c h t e r )  

NEUROPTERA, 1 s p e c i e s  

Fam. Hemerobiidae 

20.  Boriomyia nervosa F. ( d e t .  Bo T j e d e r )  

28 .VI .66 ,  c? (H. Andersson) 

LEPIDOPTERA, 2  s p e c i e s  

Fam. Noctuidae 

2 1 .  Agro t i s  y p s i l o n  Retz .  ( d e t .  P. Douwes) 

15.X. 64 ,  8 (Eyp6r E ina r s son )  

22 .  P l u s i a  gamma L. ( d e t .  P. Douwes) 

4 .X.65,  ?- ( S t u r l a  F r i d r i k s s o n )  

25.V.66,  8 ( c o l l e c t o r  n o t  recorded)  

A R A C H N O I D E A  

ARANEIDA, 1 s p e c i e s  

Fam. L inyphi idae  

23.  Gen.? s p . ?  ( d e t .  h e  Holm) 

28 .VI .66 ,  p u l l .  (H. Bodvarsson) 

ACARI, 3 s p e c i e s  

Fam. P a r a s i t i d a e  

24 .  Myianoetes d i g i t i f e r u s  Trfig. ( d e t .  M .  S e l l n i c k )  

28 .VI .66 ,  s e v e r a l  nymphs on 1 ex .  o f  t h e  f l y  L e r i a  

modesta (H. Andersson) 

25.  Th inose ius  sp inosus  W i l l m .  ( L a s i o s e i u s  s p i n a t u s  S e l l n . ,  

9 ;  L. u n c i n a t u s  S e l l n .  , $ ) ( d e t .  M. S e l l n i c k )  

24 .VII .65 ,  s e v e r a l  ex .  about 2  rn from 4  dead ex .  o f  

L e r i a  modesta,  appa ren t ly  k i l l e d  by f a l l i n g  

ashes  from S y r t l i n g u r  (S ig .  Helgason) 



28 .VI I .65 ,  s e v e r a l  ex .  on t h e  same s p o t  t o g e t h e r  w i t h  

a  dead O r t h o c l a d i i n  midge (probably  Crico-  

Fam. Q r i b a t i d a e  

26.  O r i b o t r i t i a  f a o r o e n s i s  S e l l n .  ( d e t .  M .  S e l l n i c k )  

28 .VI .66 ,  11 ex. on a  g a t e p o s t  (h inges  s t i l l  on 

d r i f t e d  ashore  (H.  Andersson, S ig .  R i c h t e r )  

11. Chronology 

Only f i r s t  day o f  c a p t u r e  on Su r t s ey  f o r  each  s p e c i e s  g iven .  

Name o f  taxonomic group i n  abb rev i a t ed  form a f t e r  t h e  name. 

1964. - 
14.V. Diamesa z e r y n i ,  D ip t .  

15.X. Agro t i s  y p s i l o n ,  Lep. 

1965. - 
3.VIII .  C r i co topus  v a r i a b i l i s ,  D i p t .  

24.VLI. L e r i a  modesta, D i p t .  

Th inose ius  s p i n o s u s ,  Acar. 

28 .VII .  Scatophaga s t e r c o r a r i a ,  D ip t .  

C a l l i p h o r a  e r y t h r o c e p h a l a ,  Dipt  

4.X. P l u s i a  gamma, Lep. 

1966. - 
28.VI.  Diamesa b e r t r a w i ,  D i p t .  

Tephrochlaena o r a r i a ,  D i p t .  

Fucomyia f r i g i d a ,  Dip t  . 
FLncellia fucorum, D i p t .  

Athe ta  a t r a m e n t a r i a ,  Col .  

Bosiomyia ne rvosa ,  Neur. 

Gen. s p .  (L inyphi idae)  Aran. 

Myianoetes d i g i t i f e r u s ,  Acar. 

O r i b o t r i t i a  f a e r o e n s l s ,  Acar. 



1 2 . V I I .  S y r p h u s  s p . ,  D i p t .  

H e t e r o c h e i l a  b u c c a t a ,  D i p t .  

Husca domest  i c a ,  D i p t  . 
August .  - A l l  r e m a i n i n g  s p e c i e s  

111. D i s p e r s a l  

1. A c t i v e  f l i g h t .  The two Noc tu id  moths:  A g r o t i s  y p s i l o n  

and P l u s i a  gamma. B o t h  a r e  e x c e l l e n t  f l y e r s ,  n o t o r i o u s  a s  mig ra -  

t o r y  s p e c i e s .  They a r e  n o t  n a t i v e  i n  I c e l a n d  and may v e r y  w e l l  

have  a r r i v e d  t o  S u r t s e y  d i r e c t l y  from t h e  ma in land  o f  Europe o r  

t h e  B r i t i s h  I s l a n d s .  

2 .  Anemochorous t r a n s p o r t .  T h i s  h a s  no  doub t  been  t h e  most  

i m p o r t a n t  d i s p e r s a l  agency .  Of c o u r s e ,  i t  u s u a l l y  works  i n  com- 

b i n a t i o n  w i t h  f l y i n g  a c t i v i t y .  A l l  i n s e c t s  found on S u r t s e y  a r e  

winged b u t ,  w i t h  t h e  e x c e p t i o n  o f  t h e  two moths men t ioned ,  none 

is l i k e l y  t o  have r e a c h e d  t h e  i s l a n d  by a i r  w i t h o u t  t h e  a i d  o f  

f a v o u r a b l e  winds .  Thus ,  a l l  D i p t e r a  e x c e p t  two,  which  a r e  t h o u g h t  

t o  have  a r r i v e d  w i t h  man ( b e l o w ) ,  a r e  r e f e r r e d  t o  t h i s  g r o u p .  Also 

t h e  s i n g l e  r e p r e s e n t a t i v e  of t h e  o r d e r s  Hymenoptera ,  C o l e o p t e r a  

and N e u r o p t e r a ,  r e s p e c t i v e l y .  The l a s t  named, Bor iomyia  n e r v o s a  

is a  p a r t i c u l a r l y  weak f l y e r .  

B a l l o o n i n g  s p i d e r s  a r e  e n t i r e l y  s u r r e n d e r e d  t o  t h e  h a z a r d s  

o f  a i r  c u r r e n t s .  Most o f  them m i g r a t e  i n  t h i s  way o n l y  i n  immature 

s t a g e s ;  t h i s  was t h e  c a s e  c o n c e r n i n g  t h e  s i n g l e  s p i d e r  found o n  

S u r t s e y  and f o r  t h a t  r e a s o n  i t  c o u l d  n o t  be  i d e n t i f i e d ,  D r .  Holm 

i n f o r m s  u s  t h a t  h e  was u n a b l e  t o  p l a c e  i t  w i t h i n  any o f  t h e  

P a l a e a r c t i c  g e n e r a .  I t  seems p o s s i b l e ,  t h e r e f o r e ,  t h a t  i t  b e l o n g s  

t o  t h e  N e a r c t i c  s p e c i e s  and t h a t  i t  h a s  b e e n  c a r r i e d  t o  S u r t s e y  

a c r o s s  t h e  N o r t h  A t l a n t i c .  



3 .  Hydrochorous t r a n s p o r t ,  The O r i b a t i d  mi t e  O r i b o t r i t i a  

f a e r o e n s i s  was no doubt c a r r i e d  ashore  w i t h  t h e  g a t e p o l e  on which 

no l e s s  t han  11 specimens were c o l l e c t e d .  We were no t  a b l e  t o  

l o c a t e  t h e  o r i g i n  o f  t h e  p o l e  bu t  it should  be mentioned t h a t  on 

Heimaey, t h e  only  i nhab i t ed  i s l a n d  o f  t h e  Westman group,  t h e  

dumping-place o f  t h e  town is on t h e  nor thwes te rn  s h o r e  (S o f  

H e r j 6 l f s d a l u r ) .  We in t end  t o  i n v e s t i g a t e  t h i s  p l a c e  next  summer 

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

4. Zoochorous t r a n s p o r t .  Since  no b i r d s  have s t a r t e d  

b reed ing  on Su r t s ey  - probably  due t o  t h e  heavy f a l l  o f  ashes  

from t h e  neighbouring sma l l  i s l a n d  vo lcanoes  - no e f f e c t  o f  

o rn i t hochorous  t r a n s p o r t  o f  sma l l  animals could  be s t a t e d .  However, 

two s p e c i e s  o f  mi t e s  ( A c a r i ) ,  w i t h  an e c t o p a r a s i t i c  l i f e  i n  t h e  

nymphal s t a g e s ,  have been brought t o  t h e  i s l a n d  a t t ached  t o  f l i e s .  

5. Anthropochorous t r a n s p o r t .  A l l  p o s s i b l e  p r e c a u t i o n  has  

been t aken  t o  p reven t  t r a n s p o r t  o f  sma l l  animals  and p l a n t  

d i a s p o r e s  w i t h  man. Two s p e c i e s  o f  f l i e s ,  Drosophi la  f u n e b r i s  

and Musca domes t ica ,  bo th  s t r i c t l y  synan th rop ic  i n  I ce l and ,  have 

been observed on Sur t sey  i n  t h e  house o n l y .  They have most l i k e l y  

a r r i v e d  through t r a n s p o r t  w i t h  some kind o f  p r o v i s i o n s .  

1IV. Or ig in  o f  s p e c i e s  a r r i v e d  

A s  mentioned above, i t  might be p o s s i b l e  t o  t r a c e  t h e  p l a c e  

from where t h e  g a t e p o l e  c a r r y i n g  a  s p e c i e s  o f  mi te  a r r i v e d .  The 

p l a n  t o  r e l e a s e  a  g r e a t  number o f  sma l l  yellow p l a s t  g r a i n s  i n t o  

t h e  s e a  o f f  Heimaey - r e f e r r e d  t o  i n  t h e  r e p o r t  f o r  1965 - w i l l  

l i k e w i s e  be postponed t o  t h e  summer o f  1967. 

The impor tan t  ques t i on  whether t h e  main p a r t  o f  t h e  immigrated 

animals  on Su r t s ey  came from t h e  o t h e r  i s l a n d s  o f  t h e  Westman group 

o r  from t h e  I c e l a n d i c  mainland,  cannot be p rope r ly  t a c k l e d  u n t i l  



complete f a u n a l  l ists fo r  t h e  Westman I s l a n d s  have been compiled. 

Most o f  t h e  necessary  f i e l d  work was c a r r i e d  o u t  d u r i n g  t h e  

e x p e d i t i o n s  o f  1965 and 1966, bu t  t h e  m a t e r i a l  is s t i l l  be ing  

worked up by taxonomic s p e c i a l i s t s  i n  many c o u n t r i e s .  We expec t  

t o  have t h i s  p a r t  o f  t h e  p r o j e c t  accomplished by t h e  end o f  t h i s  

y e a r .  

V. Colon iza t i on  

The almost  complete absence o f  h ighe r  v e g e t a t i o n  on Su r t s ey  

i m p l i e s  t h a t  t h e  a v a i l a b l e  supply  o f  o r g a n i c  food f o r  animals  is 

ex t remely  s c a r c e .  I t  is v i r t u a l l y  r e s t r i c t e d  t o  what is washed 

ashore ;  seaweed, dead f i s h e s  and b i r d s .  I n s e c t s  a b l e  t o  breed i n  

m a t t e r s  o f  t h i s  k ind  a r e  t h e  on ly  animals  t h a t  have co lon ized  and 

become permanent i n h a b i t a n t s  o f  t h e  i s l a n d .  Thus,  t h r e e  s p e c i e s  

o f  f l i e s  have been s t a t e d  t o  breed i n  c a r c a s s e s  o f  f i s h  and b i r d s  

on Su r t s ey :  L e r i a  modesta ( t h e  commonest i n s e c t  on t h e  i s l a n d ) ,  -- 
Tephrochlaena o r a r i a ,  and C a l l i p h o r a  a ? )  e r y t h r o c e p h a l a .  A s  soon 

a s  more seaweed has  c o l l e c t e d  on t h e  s h o r e ,  ano ther  f l y ,  Fucomyia 

f r i g i d a ,  a l r e a d y  observed i n  g r e a t  numbers, w i l l  no doubt become 

a  r e s i d e n t  t o o .  

The a n t i c i p a t e d  a , r r i v a l  o f  n e s t i n g  b i r d s  (probably  o f  R i s sa  

t r i d a c t y l a  f i r s t )  w i l l  no t  on ly  mean inc rea sed  chances  o f  t r a n s -  

p o r t a t i o n  f o r  sma l l  animals bu t  a l s o  an a d d i t i o n a l  supply  o f  food. 

A l l  e f f q r t s  a r e  made t o  p reven t  r e f u s e  from t h e  house t o  

be a v a i l a b l e  a s  an a r t i f i c i a l  sou rce  o f  food fo r  i n s e c t s .  



Marine B i o l o g i c a l  S t u d i e s  Around Su r t s ey  

by 

Willy N ico l a i s en  
Marine B i o l o g i c a l  I n s t i t u t e ,  Denmark 

An i n i t i a l  survey was made o f  t h e  bottom around Su r t s ey  i n  

t h e  end of  August 1966. 

100 bottom-samples were c o l l e c t e d  by means o f  a Smith- 

McIntyre bottom-grab. The samples were t aken  from a l l  around S u r t s -  

ey o u t  t o  a  d i s t a n c e  o f  12 n a u t i c a l  m i l e s  from t h e  i s l a n d .  

The bottom w i t h i n  a  d i s t a n c e  o f  about 0 , 4  n a u t i c a l  m i l e s  

from t h e  s h o r e  was mostly rocky and i t  was imposs ib le  t o  dredge 

h e r e .  An excep t ion  t o  t h i s  was t h e  bottom t o  t h e  n o r t h  and nqr th -  

e a s t  o f  t h e  i s l a n d  which was covered by a  l a y e r  o f  v o l c a n i c  g r a v e l .  

Outs ide  a  d i s t a n c e  of  0 , 4  n a u t i c a l  m i l e s  from t h e  s h o r e  t h e  

bottom was covered by a  l a y e r  o f  f i n e  v o l c a n i c  m a t e r i a l .  

Ou t s ide  a  d i s t a n c e  o f  1 , O  n a u t i c a l  m i l e s  from t h e  s h o r e  t h e  

d e p o s i t i o n  o f  v o l c a n i c  ash  does no t  seem t o  have been o f  such  

magnitude a s  t o  a f f e c t  t h e  fauna noteworthy.  

Between 0 , 4  and 1 , O  n a u t i c a l  m i l e  from t h e  s h o r e  t h e  de- 

p o s i t i o n  o f  v o l c a n i c  ash  does  no t  seem t o  have been o f  such  

magnitude a s  t o  a f f e c t  t h e  fauna noteworthy.  

Between 0 , 4  and 1 , O  n a u t i c a l  m i l e s  from t h e  s h o r e  t h e  sub- 

s t r a t u m  on ly  con ta ined  a  few b u t  r a t h e r  common s p e c i e s  o f  an imals ,  

o f  which Ophiura a f f i n i s  and Abra n i t i d a  has  been i d e n t i f i e d .  

These animals  have appa ren t ly  s e t t l e d  a f t e r  t h e  fo rmat ion  o f  t h e  

new sediment-bottom. Fur ther  i n v e s t i g a t i o n s  should  t h e r e f o r e  

c o n c e n t r a t e  on t h e s e  bot tom-areas .  

The samples have only  been worked up p a r t l y ,  bu t  i t  can  be 

mentioned t h a t  1 4  s p e c i e s  o f  b i v a l v e s  have been found. None were 

new t o  I c e l a n d i c  w a t e r s .  The Po lychae t e s  D i t rupa  a r i e t i n a  and 



P e c t i n a r i a  s p .  were very  common. 

I t  is intended t o  c a r r y  o u t  ano ther  survey i n  May 1967 i n  

o r d e r  t o  fol low t h e  s e r a 1  development and t o  o b t a i n  samples from 

ne ighbour ing  una f f ec t ed  a r e a s  fo r  comparat ive  purpose .  



Some Chemical  and M i c r o b i o l o g i c a l  S t u d i e s  o f  S u r t s e y  

C y r i l  Ponnamperuma, R i c h a r d  S. Young and L inda  D. Ca ren  
Exobio logy  D i v i s i o n  

N a t i o n a l  A e r o n a u t i c s  and Space  A d m i n i s t r a t i o n  
Ames R e s e a r c h  C e n t e r ,  M o f f e t t  F i e l d ,  C a l i f o r n i a  

The e r u p t i o n  o f  t h e  v o l c a n o  S u r t s e y  p r o v i d e d  u s  w i t h  a n  u n u s u a l  

o p p o r t u n i t y  t o  c o n d u c t  c e r t a i n  i n v e s t i g a t i o n s  o f  i m p o r t a n c e  t o  exo- 

b i o l o g y .  The i n t e r e s t  was two- fo ld :  c h e m i c a l  and b i o l o g i c a l .  From 

t h e  c h e m i s t ' s  p o i n t  o f  view t h e  v o l c a n o  s i m u l a t e s  some of t h e  con-  

d i t i o n s  t h a t  may have  o c c u r r e d  o n  t h e  p r i m i t i v e  e a r t h  d u r i n g  t h e  

g e n e s i s  o f  o r g a n i c  conipounds. While  i t  is t o  b e  e x p e c t e d  t h a t  t h e  

c o m p o s i t i o n  o f  t h e  a tmosphe re  h a s  changed  s i n c e  p r i m o r d i a l  t i m e s ,  

t h e  p o s s i b i l i t y  o f  d e t e c t i n g  any a b i o g e n i c  s y n t h e s i s  from t h e  o u t -  

g a s s i n g  o f  a  v o l c a n o  today  would stil l  s u b s t a n t i a t e  t h e  h y p o t h e s i s  

o f  t h e  p r i m o r d i a l  s y n t h e s i s  o f  b i o l o g i c a l  m o l e c u l e s .  For t h e  b i o -  

l o g i s t ,  t h e  v o l c a n o  p r o v i d e d  an u n u s u a l  l o c a l e  t o  t e s t  t e c h n i q u e s  

wh ich  may be  e v e n t u a l l y  u s e d  f o r  t h e  d e t e c t i o n  o f  l i f e  o n  o t h e r  

p l a n e t s .  A s t e r i l e  p i e c e  of  l a n d  wh ich  b e g i n s  t o  be  invaded  by  

l i v i n g  o r g a n i s m s  p r o v i d e s  a r a r e  o p p o r t u n i t y  t o  s t u d y  t h e  phenorne- 

non o f  b i o l o g i c a l  s u c c e s s i o n ,  b e g i n n i n g  w i t h  v e r y  p r i m i t i v e  mic ro -  

o r g a n i s m s  and l a t e r ,  h i g h e r  forms o f  l i f e .  A t  t h e  same t i m e ,  methods  

o f  d e t e c t i n g  e x t r e m e l y  s m a l l  numbers o f  m i c r o o r g a n i s m s  and t h e  p r e -  

s e n c e  o f  u n u s u a l  t y p e s  wh ich  may s u r v i v e  unde r  v e r y  r i g o r o u s  con-  

d i t i o n s ,  c a n  b e  t e s t e d .  

With t h i s  end i n  v i e w ,  Drs .  R.S.  Young, C. Ponnamperuma, and 

I .  B r e g e r  ( o f  t h e  U.S. G e o l o g i c a l  S u r v e y ,  Washington ,  D.C.1 p a r -  

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

N a t i o n a l  R e s e a r c h  C o u n c i l  o f  I c e l a n d ,  t h e  S u r t s e y  R e s e a r c h  So- 

c i e t y  and t h e  N a t i o n a l  A e r o n a u t i c s  and Space  A d m i n i s t r a t i o n .  On 

t h e  4 t h  o f  O c t o b e r ,  a p a r t y  o f  s e v e r a l  i n v e s t i g a t o r s  l a n d e d  o n  

S u r t s e y  by h e l i c o p t e r  and o b t a i n e d  s a m p l e s  from v a r i o u s  l o c a t i o n s  

s t a r t i n g  w i t h  t h e  c r a t e r  down t o  s e a  l e v e l .  Dur ing  t h e  t i m e  t h i s  



sampl ing was be ing  done,  S y r t l i n g u r  was i n  e r u p t i o n  and f r e s h  un- 

contaminated ash  was c o l l e c t e d  from t h e  atmosphere f a l l o u t .  

The fo l lowing  samples were c o l l e c t e d :  

Sample Number D e s c r i p t i o n  o f  Sample 

1 Dry s u r f a c e  d u s t  c o l l e c t e d  from a  c r a t e r  fumarole 

which was p r o t e c t e d  from t h e  f a l l o u t  o f  S y r t l i n g u r ;  

t empera tu re s  i n  t h e  fumarole ranged from 1 2 0 ~ ~  t o  

a t  l e a s t  1 5 0 ~ ~ .  

Moist d u s t  and a  p i e c e  of  hard g r a n u l a r  rock 

c o l l e c t e d  around a  fumarole i n  t h e  c r a t e r ;  tempera- 

t u r e  was about 1 3 0 ' ~ .  

Moist sand c o l l e c t e d  from t h e  c r a t e r ,  where t h e  

t empera ture  was s l i g h t l y  over  1 0 0 ~ ~ .  

Ash c o l l e c t e d  on t h e  s l o p e  on t h e  n o r t h e a s t  s i d e  o f  

t h e  i s l a n d ,  where t h e  s u r f a c e  t empera ture  was loOc; 
it is u n l i k e l y  t h a t  t h i s  ash  was from S y r t l i n g u r  

s i n c e  t h i s  l o c a l e  was no t  open t o  S y r t l i n g u r  and 

t h e  p r e v a i l i n g  wind was i n  a  d i f f e r e n t  d i r e c t i o n .  

Su r f ace  d u s t  from t h e  ocean-s ide  o f  t h e  lagoon on 

S u r t s e y ,  where t h e  t empera ture  was lz°C; sample was 

probably  contaminated w i t h  f a l l o u t  from S y r t l i n g u r  

and s e a  s p r a y .  

( a )  F r e s h l y - f a l l e n  s u r f a c e  a s h  c o l l e c t e d  w i t h i n  300 

y a r d s  o f  S y r t l i n g u r  a t  a  dep th  o f  about 1 c e n t i m e t e r ;  

sample probably  no t  more t h a n  1 0  minutes  o l d ;  sample 

may have absorbed some atmospher ic  mo i s tu re .  

( b )  Sample c o l l e c t e d  by D r .  Breger near  S y r t l i n g u r  

i n  t h e  p a t h  o f  t h e  f a l l o u t ;  f a l l i n g  a s h  was caught  

on aluminium f o i l  b e f o r e  i t  touched t h e  s u r f a c e  o f  

S u r t s e y ;  ambient t empera ture  was about 12OC d u r i n g  

t h e  hour s p e n t  c o l l e c t i n g  t h e  sample;  a  s t r o n g  wind 

was blowing whi le  t h e  sample was c o l l e c t e d .  



A l l  samples excep t  6  (b)  were c o l l e c t e d  a s e p t i c a l l y  i n  s t e r i l i z e d  

me ta l  c o n t a i n e r s  u s ing  s t e r i l i z e d  implements. Sample 6  (bP was 

c o l l e c t e d  on aluminum f o i l  a s  de sc r ibed  above. 

The samples were brought back t o  t h e  Ames Research Center  and 

s e v e r a l  s t u d i e s  were conducted:  (1 )  a n a l y s i s  f o r  amino a c i d s ;  

( 2 )  a n a l y s i s  f o r  hydrocarbons;  (3)  de te rmina t ion  o f  t o t a l  o r g a n i c  

carbon;  (4 )  b i o l o g i c a l  s t u d i e s .  

Sec t ion  I - Amino Acid Analys i s :  C. Ponnamperuma, J. Will iams and 

L .  Caren 

In  o r d e r  t o  determine t h e  amino ac id  c o n t e n t  o f  Su r t s ey  samples 

1 and 6  ( b ) ,  e x t r a c t i o n s  were made w i t h  wate r  and 6N HCL and ana- 

lyzed  f o r  a c i d i c  and n e u t r a l  amino a c i d s  on a  amino ac id  ana lyze r .  

A sample o f  s e a  wate r  c o l l e c t e d  near  Su r t s ey  was a l s o  analyzed f o r  

its a c i d i c  and n e u t r a l  amino ac id  c o n t e n t .  

Experiment a 1  

Twenty-five g.  o f  ash  was r e f l u x e d  w i t h  150 m l .  wa te r  i n  a  

s o x h l e t  f o r  40 hours .  Another a l i q u o t  o f  25 g .  ash  was s i m i l a r l y  

e x t r a c t e d  w i th  100 m l .  6 N  HCL f o r  48 hours .  The e x t r a c t  was evapo- 

r a t e d  t o  d rynes s ,  d i s s o l v e d  i n  25 m l ,  w a t e r ,  evaporated t o  d rynes s  

a g a i n ,  and then  added t o  4  m l .  0.2N sodium c i t r a t e  b u f f e r ,  pH 2 . 2 .  

P a r t i c u l a t e  m a t t e r  was removed by c e n t r i f u g a t i o n .  

One m l .  o f  t h i s  concentra . ted  e x t r a c t  was app l i ed  d i r e c t l y  t o  

t h e  amino ac id  ana lyze r  (Phoenix,  Model K8000 VG-B). Another m l .  o f  

t h e  concen t r a t ed  e x t r a c t  was mixed w i t h  200 u l .  o f  a  mix ture  o f  

C14-  l a b e l l e d  amino a c i d s  which se rved  a s  i n t e r n a l  s t a n d a r d s .  The 

e f f l u e n t  from t h e  column o f  t h e  amino ac id  ana lyze r  was s p l i t  

i n t o  two s t r eams ;  i n  one s t r eam,  t h e  n inhydr in -pos i t i ve  m a t e r i a l  

was moni te red ,  whereas i n  t h e  o t h e r  s t r eam,  r a d i o a c t i v i t y  was r e -  

c o ~ d e d .  Coincidence o f  t h e  r a d i o a c t i v e  s t a n d a r d s  w i t h  n inhydr in-  

p o s i t i v e  peaks from t h e  Su r t s ey  sample were used t o  i d e n t i f y  t h e  

amino a c i d s  p r e s e n t .  

Another m l .  o f  t h e  concen t r a t ed  e x t r a c t  was vacuum-sealed, 

hydrolyzed a t  1 0 5 ~ ~  f o r  48 hou r s ,  evapora ted  t o  d rynes s ,  n e u t r a l -  



i z ed  w i t h  NH40H, f i l t e r e d ,  evapora ted  t o  d rynes s ,  and then  d i s s o l v e d  

i n  0 . 5  m l .  of 0.2N sodium c i t r a t e  b u f f e r ,  pH 2 . 2 .  The sample was 

t hen  a p p l i e d  t o  t h e  amino ac id  ana lyze r .  

R e s u l t s  

The wate r  e x t r a c t  o f  t h e  Su r t s ey  ash con ta ined  0.003 uM each 

o f  a s p a r t i c  ac id  and a l a n i n e  a s  w e l l  a s  0 ,004  uM each  o f  g l y c i n e  and 

s e r i n e .  The He1 e x t r a c t  con ta ined  t r a c e s  o f  g l y c i n e ,  s e r i n e  and 

a l a n l n e .  T races  o f  c y s t i n e ,  v a l i n e ,  and m e t h i o n ~ n e  were d e t e c t e d  i n  

t h e  s e a  wate r  c o l l e c t e d  near  S u r t s e y .  The presence  o r  absence o f  

b a s i c  amino a c i d s  were no t  assayed.  

Discuss ion  

The presence  o f  amino a c i d s  i n  t h e s e  samples is extremely 

i n t e r e s t i n g .  However, i t  must be borne i n  mind t h a t  we cannot  d i r e c t -  

l y  conclude an ab iogenic  o r i g i n  f o r  them. There a r e  a  number o f  

p o s s i b l e  s o u r c e s  o f  c o n t a a i n a t i o n ,  such a s  t h e  s e a  water  which could  

have rushed i n t o  t h e  c r a t e r ,  t h e  p o s s i b l e  con tamina t ion  w i t h  s e a  

spray  i n  t h e  atmosphere, and t h e  p o s s i b l e  breakdown o f  o r g a n i c  

ma t t e r  from t h e  e a r t h ' s  c r u s t  through whi.ch t h e  g a s s e s  were being 

e j e c t e d  du r ing  e r u p t i o n .  However, t h e  p resence  o f  on ly  four  amino 

a c i d s  seems t o  sugges t  some type  o f  ab iogenic  o r i g i n .  I f  t h e  amino 

a c i d s  were a  r e s u l t  o f  con tamina t ion ,  one would expec t  t o  s e e  more 

o f  t h o s e  c o ~ m o n l y  found i n  n a t u r a l  p r o t e i n .  The sugges t i on  has  a l s o  

been made t h a t  on account o f  t h e  charge s e p a r a t i o n  genera ted  when 

s e a  wate r  s p l a s h e s  on molten l a v a ,  t h e  t e p h r a  p a r t i c l e s  would r e -  

main r e l a t i v e l y  uncontaminated by t h e  s e a  wa te r .  

The a n a l y s i s  o f  a sample o f  s e a  water  equa l  t o  t h e  volume o f  

s e a  wate r  which could  have s a t u r a t e d  t h e  samples we analyzed d i d  

no t  r e v e a l  t h e  p resence  o f  t h e  same amino a c i d s  found i n  t h e  S u r t s -  

ey ash  samples .  The evidence t h e r e f o r e  seems t o  sugges t  an ab iogenic  

o r i g i n  f o r  t h e  amino a c i d s  i d e n t i f i e d  i n  t h e  Su r t s ey  samples.  Fur ther  

i n v e s t i g a t i o n  and more r i g o r o u s  c o n t r o l s  w i l l  be necessary  t o  c l a r i f y  

t h i s  p o i n t  complete ly .  



S e c t i o n  I1 - Hydrocarbons: C. Ponnampervma and K.  P e r i n g  

Approximately 25 g ,  o f  a  Su r t s ey  sample were assayed f o r  a l i -  

p h a t i c  hydrocarbons.  The sample was e x t r a c t e d  i n  an a l l - g l a s s  s o x h l e t  

appa ra tu s  f o r  6 hours  w i th  benzene-methanol. The e x t r a c t  was evapo- 

r a t e d  t o  about 0 .5  m l .  and analyzed by gas  chromatography. No a l i -  

p h a t i c  hydrocarbons were d e t e c t e d .  

S e c t i o n  111 - Determinat ion o f  T o t a l  Organic Carbon: Richard D. 

Johnson and Ca the r ine  C .  Davis 

Abs t rac t  

Ash samples from Sur t sey  were analyzed by a  new and h igh ly  

s e n s i t i v e  t echn ique  fo r  t o t a l  o r g a n i c  carbon c o n t e n t .  The method 

is d e s c r i b e d  i n  d e t a i l ,  and t h e  r e s u l t s  a r e  compared w i t h  t hose  

from o t h e r  e x o t i c  s o i l s .  

I n t r o d u c t i o n  

C l a s s i c a l  a n a l y s i s  f o r  t o t a l  o r g a n i c  carbon is based upon t h e  

o x i d a t i o n  o f  t h e  o rgan ic  m a t e r i a l  t o  carbon d i o x i d e  fol lowed by gas  

chromatographic ,  i n f r a r e d ,  g r a v i m e t r i c ,  a c i d i m e t r i c ,  t u r b i d i m e t r i c ,  

o r  nephlomet r ic  de t e rmina t ion  o f  t h e  carbon d i o x i d e .  To ach ieve  

s e n s i t i v i t i e s  below 1 p a r t  pe r  thousand,  t h e s e  t echn iques  g e n e r a l l y  

u se  l a rge  ( 1  g .  ) samples w i t h  wet "combustionPP. There a r e  a l s o  

s e v e r a l  complete ly  automated modes o f  a n a l y s i s ,  most o f t e n  u s i n g  

gas  chromatography,  which use  s m a l l e r  samples ,  bu t  which s u f f e r  

from problems o f  incomplete o x i d a t i o n  and t h u s  r e q u i r e  an i n t i m a t e  

mix ture  o f  sample and c a t a l y s t .  On a  h igh ly  s e n s i t i v e  b a s i s ,  such 

a n a l y s i s  can  g i v e  l a r g e  blank de t e rmina t ions .  The primary draw- 

back t o  t h e  c l a s s i c a l  method is i n  t h e  a n a l y s i s  o f  s o i l  samples 

which may c o n t a i n  l a r g e  amounts o f  i no rgan ic  ca rbon ,  p r i m a r i l y  

c a r b o n a t e s .  These samples must f i r s t  be t r e a t e d  w i t h  a c i d  t o  d r i v e  

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

samples ,  u n l e s s  t h e  s o l i d  i n o r g a n i c  ma t r ix  is complete ly  d i s s o l v e d  

by h y d r o f l u o r i c  a c i d ,  t h e r e  w i l l  remain sma l l  p o r t i o n s  o f  t h e  

ca rbona t e  which w i l l  i n t e r f e r e  w i t h  subsequent o r g a n i c  de t e rmina t ion .  



The method h e r e i n  desc r ibed  is h igh ly  s e n s i t i v e ,  u s e s  sma l l  

sample s i z e s ,  and is t o t a l l y  immune t o  i n o r g a n i c  c a r b o n a t e s .  

Experiment 1 

The appa ra tu s  used i n  t h e  o r g a n i c  carbon d e t e r m i n a t i o n  is shown 

schema t i ca l l y  i n  Figure  1. The sample o f  25 mg. is weighed i n t o  sma l l  

vycor b o a t s ,  and a  s e r i e s  o f  t h e s e  b o a t s  a r e  t hen  p laced  i n t o  a  

c l o s e d  "Y" tube  under a  helium atmosphere.  With a  group o f  magnetic- 

a l l y  coupled implements, t h e  b o a t s  a r e  pushed i n t o  a  tube  fu rnace  

a t  8 6 0 ' ~ .  The p y r o l y s i s  p roduc t s  a r e  t hen  swept i n  t h e  helium through 

a  sma l l  q u a r t z  wool sc rubber  i n t o  t h e  j e t  o f  a  hydrogen flame ion i za -  

t i o n  d e t e c t o r ,  where t h e  sample i n  helium i s  mixed w i t h  hydrogen and 

burned i n  a i r .  The i on  c u r r e n t  above t h e  f lame,  r e s u l t i n g  from t h e  

burn ing  o f  o r g a n i c  ma t t e r  and t h e  r e s u l t i n g  chemi- ion iza t ion  o f  t h e  

o r g a n i c  f ragments ,  is ampl i f i ed  by an e l e c t r o m e t e r  a m p l i f i e r ,  and 

t h e  r e s u l t i n g  s i n g l e  peak is i n t e g r a t e d  w i t h  t h e  a r e a  be ing  pro-  

p o r t i o n a l  t o  t h e  o rgan ic  con ten t  o f  t h e  sample. Th i s  a p p a r a t u s  was 

b u i l t  from commercially a v a i l a b l e  gas  chromatography components 

(Pe rk in  Elmer p y r o l y s i s  u n i t ,  Beckman GC-4 flame d e t e c t o r ,  e l e c t r o -  

mete r ,  and gas  c o n t r o l s ) .  More r e c e n t  e f f o r t s  have been t o  improve 

i n s t r u m e n t a l  performance whi le  b u i l d i n g  a  sma l l  p o r t a b l e  f i e l d  

model, which w i l l  be de sc r ibed  e l sewhere .  

The d e t e c t o r  was opera ted  w i t h  430 cc/min o f  a i r ,  76 cc/min 

o f  hydrogen, and 200 cc/min o f  helium c a r r i e r .  

R e s u l t s  and Discuss ion  

I n  Figure  2 a r e  shown bo th  t h e  c a l i b r a t i o n  d a t a  and t h e  r e s u l t s  

from v a r i o u s  s o i l  samples.  The p y r o l y s i s  under helium o c c u r s  w i t h  

va ry ing  r e s u l t s ,  g i v i n g  p roduc t s  which a r e  d e t e c t e d  w i t h  va ry ing  

e f f i c i e n c i e s  i n  t h e  flame d e t e c t o r ,  depending upon t h e  number and 

k ind  o f  f u n c t i o n a l  groups  a t t a c h e d  t o  each  carbon atom. Two c a l i -  

b r a t i o n  compounds were used a s  known amounts mixed i n t o  i n c i n e r -  
0 

a t e d  (1000 C i n  a i r )  s o i l .  The d e x t r o s e  r e p r e s e n t s  t h e  c a s e  where 

h igh  oxygen t o  ca rbon  r a t i o  l e a d s  t o  low d e t e c t i o n  e f f i c i e n c y ,  wh i l e  

t h e  benzoic  ac id  r e p r e s e n t s  t h e  c a s e  where t h e  e f f i c i e n c y  approaches 



t h a t  f o r  hydrocarbons. The r e s u l t s  from unknown samples a r e  t hen  

r e a d  from t h e  c e n t e r  o f  t h e  band formed from t h e  c a l i b r a t i o n  cu rves  

f o r  t h e s e  two compounds. A t  h igher  carbon c o n t e n t s ,  t h e  d e t e c t o r  

r e sponse  beg ins  t o  l e v e l  o f f ,  p rov id ing  an upper ana lyzab le  l i m i t  

o f  1 pe rcen t  o r g a n i c  m a t t e r ,  based upon 25 mg. samples.  A t  t h e  lower 

end,  b lank d e t e r m i n a t i o n s  r e s u l t i n g  from t r a c e s  o f  con tamina t ion  

l i m i t  d e t e c t i o n  a t  approximately 5  p a r t s  p e r  m i l l i o n .  I n  t h e  c a s e  

where t h e  s o i l s  were a l s o  analyzed by c l a s s i c a l  p rocedures ,  i t  was 

found t h a t  any d i f f e r e n c e s  between t h e  t echn iques  were i n  t h e  d i r e c t -  

i on  o f  t h e  c l a s s i c a l  a n a l y s i s  be ing  too  h igh ,  o r  t h e  flame i o n i z a -  

t i o n  technique  being t o o  low. The second a l t e r n a t i v e  is cons ide red  

t o  be h igh ly  u n l i k e l y  when compared wi th  t h e  f i r s t  and t h e  p rev ious-  

l y  d i s c u s s e d  problems of  t rapped  i n o r g a n i c  ca rbona t e s .  

Two Sur t s ey  samples were run  w i t h  t h i s  t echn ique .  Sample no. 1, 

c o l l e c t e d  d i r e c t l y  from a  fumarole ,  gave 50  p a r t s  per  m i l l i o n  o f  

o r g a n i c  carbon.  Sample no. 6 a ,  a  f r e s h l y  c o l l e c t e d  f a l l i n g  ash  

sample ,  con ta ined  100 p a r t s  per  m i l l i o n .  Because o f  t h e  u n c e r t a i n -  

t i e s  a s s o c i a t e d  w i t h  d e t e c t i o n  e f f i c i e n c y  o f  p y r o l y s i s  f ragments ,  
+ t h e r e  is an e s t ima ted  u n c e r t a i n t l y  o f  approximately  - 30 p e r c e n t  

i n  a l l  r e s u l t s  ( t h e  w id th  o f  t h e  c a l i b r a t i o n  band) .  

Conclus ions  

A new t echn ique  f o r  t h e  a n a l y s i s  o f  s o i l  samples f o r  t o t a l  

o r g a n i c  con ten t  has  been desc r ibed .  The method, based upon t h e  g a s  

chromatographic  flame i o n i z a t i o n  d e t e c t o r ,  has  been used t o  ana- 

l y z e  two Su r t s ey  samples ,  bo th  o f  which a r e  cons idered  r e l a t i v e l y  

c l e a n .  The samples were found t o  c o n t a i n  between 50 and 100 p a r t s  

per  m i l l i o n  o f  o r g a n i c  m a t t e r .  

S e c t i o n  I V  - S t u d i e s  o f  Su r t s ey  I s l a n d  Ecology: Edward L .  Merek 

and Richard S. Young 

Nine samples o f  S u r t s e y  m a t e r i a l  were c o l l e c t e d  i n  s t e r i l e  

c o n t a i n e r s  by D r .  R.S. Young. These samples were used (1 )  t o  

de te rmine  whether o r  no t  a  g e n e r a l  h e t e r o t r o p h i c  m i c r o f l o r a  h a s  

developed on t h e  i s l a n d ,  and (2) t o  d e f i n e  some o f  t h e  paramete rs  



e n c o u n t e r e d  by any i n v a d i n g  o rgan i sms .  

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

d i l u t i o n s  on T r y p t i c a s e  Soy B r o t h  a g a r  p l a t e s .  T h i s  media was c h o s e n  

b e c a u s e  a t  t h a t  t i m e ,  h i g h e s t  co lony  c o u n t s  from s o i l s  had been  

o b t a i n e d  on t h i s  medium. The p l a t e s  were  i n c u b a t e d  a e r o b i c a l l y  a t  

2 5 ' ~  f o r  t h r e e  weeks.  R e s u l t s  a r e  i n d i c a t e d  i n  T a b l e  I .  

TABLE I .  Colony c o u n t s  from S u r t s e y  a s h  

C o u n t s ,  number/g. a s h  

SAMPLE BACTERIA F U N G I  

1. No c o l o n i e s  deve loped  on p l a t e s  s p r i n k l e d  w i t h  . l  g  o f  a s h .  

2 .  Cans a c c i d e n t l y  d e n t e d  e n r o u t e  - s e a l  b r o k e n  

Chemical  a n a l y s e s ,  s u c h  a s  n o r m a l l y  used  f o r  a g r i c u l t u r a l  s o i l s ,  

i n c l u d e  o r g a n i c  c a r b o n  (wet  c o m b u s t i o n ) ,  o r g a n i c  n i t r o g e n  ( K j e l d a h l l ,  

pH and Eh i n  p a s t e ,  and c a t i o n  and a n i o n  a n a l y s e s  by e l e c t r o d i a l y s i s  

o f  a  1 : 5  s u s p e n s i o n  i n  0.05 N b o r i c  a c i d  s o l u t i o n .  



TABLE 2 .  pH, Eh, and o rgan ic  carbon and o rgan ic  n i t r o g e n  

Organic Organic 

SAMPLE Carbon Nitrogen Eh. V o l t s  
PPm P P ~  PH Uncorrected 

TABLE 3. Cat ion  a n a l y s i s ,  ppm 

SAMPLE N 
a s  NH4 Ca Mg 



TABLE 4 .  Anion a n a l y s i s ,  ppm 

SAMPLE 
N03 P04 B04 s o 4  C03 HC03 

C 1  

The low pH and low Ca/Na r a t i o  s u g g e s t s  t h a t  ac t inomyce tes  

w i l l  be excluded from deve lop ing  h e t e r o t r o p h i c  popu la t i on  and t h a t  

f ung i  may be t h e  b e s t  h e t e r o t r o p h i c  compe t i t o r s  i n  t h i s  environment.  

Samples c o l l e c t e d  ad j acen t  f o  fumeroles  i n  n o r t h e r n  C a l i f o r n i a  have 

y i e l d e d  most ly  fungus  c o l o n i e s  on h e t e r o t r o p h i c  media. I f  we assume 

t h a t  an i n v a s i o n  o f  marine microorganisms w i l l  i n i t i a l l y  c o l o n i z e  

S u r t s e y ,  t h e s e  microorganisms w i l l  encounter  a  new environment w i t h  

r e s p e c t  t o  pH, excep t  perhaps  a t  t h e  ocean-beach i n t e r f a c e .  The 

v a r i a b i l i t y  o f  t h e  s o l u t i o n  e x t r a c t e d  from d i f f e r e n t  samples f u r t h e r  

s u g g e s t s  t h a t  marine organisms may become e s t a b l i s h e d  a t  c e r t a i n  

s i t e s  wh i l e  d i f f e r e n t  organisms may become e s t a b l i s h e d  a t  o t h e r  

s i t e s .  S ince  a  l a r g e  percen tage  o f  t h e  microorganisms i n  s o i l  can 

grow w e l l  i n  s e a  wate r  media, t h e  a b i l i t y  t o  grow i n  such media 

would no t  n e c e s s a r i l y  i n d i c a t e  a  marine-derived p o p u l a t i o n .  How- 

e v e r ,  t h e  p resence  of  a  l a r g e  p o p u l a t i o n  o f  microorganisms which 

a r e  unab le  t o  grow i n  a  s e a  wate r  medium would p rov ide  some e v i -  

dence f o r  t h e  e s t ab l i shmen t  of  a  land-der ived m i c r o f l o r a .  The t y p e s  

and abundance o f  t h e s e  microorganisms w i l l  be t h e  s u b j e c t  o f  any 

f u t u r e  i n v e s t i g a t i o n s .  
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Echographic soundings around Su r t s ey  

by 

S igu r j6n  R i s t  
The S t a t e  E l e c t r i c i t y  Author i ty  

Department of  Hydrological  Survey 

A t  t h e  r e q u e s t  of t h e  Su r t s ey  Research Soc i e ty  t h e  Department 

of  Hydrological  Survey c a r r i e d  ou t  a  echographic  sounding on a  b e l t  

around S u r t s e y .  The measurements were c a r r i e d  ou t  du r ing  t h e  l a s t  

days  of  Ju ly  and t h e  beginning o f  August 1966. A t  t h e  same t ime a  

group from t h e  I c e l a n d i c  Geodetic Survey (Landml inga r  I s l a n d s )  

made a  measurement o f  t h e  c o a s t  l i n e  and l o c a t e d  t h e  survey  l i n e s  

used by t h e  p r e s e n t  au tho r .  

Depth was sounded on 33 survey l i n e s  i n  d i r e c t i o n  from t h e  

c o a s t .  Each l i n e  was measured by s a i l i n g  t h e  boa t  from t h e  f a r t h e r  

end o f  t h e  l i n e  towards t h e  i s l a n d  and t h e  d i r e c t i o n  was determined 

by two f l a g s  on l a n d .  The boa t  was d r i v e n  a t  an even speed towards 

t h e  c o a s t .  The Geodet ic  Survey group l a i d  o u t  t h e  survey l i n e s  and 

l o c a t e d  t h e  boa t  a t  t h e  f a r t h e r  end of  each  l i n e  and 3 o r  4  t imes  

on t h e  way w i t h  a  r ange  f i n d e r .  

The i n s t rumen t  used f o r  t h e  soundings  was a  E l ac  Casto  LAZ 

ACT 12 S u p e r i o r .  The accuracy o f  t h e  measurements was found t o  be 
+ 

w i t h i n  - 1 , 5  mete rs .  

The measured a r e a  i s  a  600 meter broad b e l t  around t h e  is- 

l a n d .  Outs ide  t h i s  b e l t  echographic  soundings  can be made by l a r g e r  

v e s s e l .  

The map o f  t h e  dep th  (F ig .  1 )  is drawn on a  b a s e ,  which was 

compiled by t h e  I c e l a n d i c  Geodetic Survey on August 2 4 t h ,  1965. 

The c o a s t  l i n e  has  changed cons ide rab ly  i n  t h e  t ime between August 

2 4 t h  1965 and J u l y  3 0 t h  1966. The Geodet ic  Survey has  compiled a  

new c o a s t  l i n e  a s  o f  J u l y  3 0 t h ,  1966. The dep th  map is drawn on 

t h e  base  from August 2 4 t h  1965 w i t h  a  c o r r e c t e d  c o a s t  l i n e ,  s i n c e  

t h e  topographic  map o f  Su r t s ey  f o r  J u l y  3 0 t h  1966 had no t  been 

completed.  



In  o r d e r  t o  o b t a i n  a  va lue  f o r  mean s e a  l e v e l  a  wate r  gauge 

w i t h  au tomat ic  r e c o r d i n g  was put  up i n  t h e  harbour of  t h e  Westman 

I s l a n d s .  

The con tou r s  on t h e  topographic  map a r e  drawn w i t h  r e f e r e n c e  

t o  mean s e a  l e v e l  and t h e  dep th  con tou r s  a r e  r e f e r r e d  t o  t h e  same 

l i n e .  The 205 l i n e  on t h e  wate r  gauge graph (F ig .  29 was t aken  a s  

mean s e a  l e v e l .  

A t  t h e  same t ime a s  t h e  echographic  sounding was made, 

magnet ic  f i e l d  measurements were c a r r i e d  o u t ,  ( S i g u r g e i r s s o n ,  t h i s  

r e p o r t ) .  I n  o rde r  t o  do bo th  echographic  soundings  and magnetic 

f i e l d  measurements a t  t h e  same t ime some p r e c a u t i o n s  had t o  be 

t aken  t o  p reven t  any d i s t u r b a n c e s  i n  t h e  magnetic f i e l d  by t h e  

echographic  equipment. Thus a l l  meta l  p a r t s  used f o r  mounting t h e  

echograph were made o f  aluminium, 

The boa t  used f o r  t h e  measurements was a  rubber  r a f t  w i t h  a  

20 ho r se  power outboard motor.  
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The Su r t s ey  E rup t ion  

Course o f  e v e n t s  d u r i n g  t h e  y e a r  1966 

S igurdur  Thor a r i n s s o n  
Department o f  Geology and Geography 
Museum o f  Na tu ra l  H i s t o r y ,  Reykjaeik  

I n t r o d u c t i o n  

L ike  i n  p r e v i o u s  y e a r s  my c o n t r i b u t i o n  t o  t h e  r e s e a r c h  work 

connected w i t h  t h e  Su r t s ey  e r u p t i o n  d u r i n g  1966 was t o  fo l low t h e  

changing h a b i t s  o f  t h e  e r u p t i o n  and t h e  morphological  changes  o f  

S u r t s e y  and a d j a c e n t  new v o l c a n i c  i s l a n d s .  

A more comprehensive geomorphological  r e s e a r c h  on S u r t s e y ,  

which I had planned f o r  1966 i n  c o o p e r a t i o n  w i t h  a  Danish geo- 

morpho log i s t ,  had t o  be postponed f o r  f i n a n c i a l  r e a s o n s .  

For r e c o n n o i t r i n g  f l i g h t s  over  S u r t s e y  i n  1966 I enjoyed 

a s  b e f o r e  t h e  h e l p f u l n e s s  o f  t h e  D i r e c t o r  General  o f  Av ia t i on ,  

M r .  Agnar Kofoed Hansen, and some o f  my t r i p s  t o  S u r t s e y  were 

made on Coast  Guard v e s s e l s  o r  w i t h  t h e  h e l i c o p t e r  o f  t h e  Coas t  

Guard S e r v i c e ,  t h a n k s  t o  i ts d i r e c t o r ,  PBtur S igurdsson .  Other  

t r i p s  were pa id  by t h e  Su r t s ey  Research S o c i e t y .  

During 1966 I made 2 1  r e c o n n o i t r i n g  f l i g h t s  ove r  S u r t s e y  

and t h e  J 6 l n i r  i s l a n d .  Two t imes  I landed on Su r t s ey  i n  h e l i c o p t e r  

Nine t i m e s  I went o u t  by boa t  and landed seven  times by b o a t  on 

S u r t s e y  and t h r e e  t i m e s  on J 6 l n i r ,  s t a y i n g  on t h e  i s l a n d ( s )  some- 

t i m e s  on ly  a  few hou r s ,  bu t  t h e  l o n g e s t  s t a y  on S u r t s e y  was t h r e e  

days .  

The p i l o t  S i g u r j 6 n  E ina r s son  h a s  con t inued  t o  g i v e  m e  

v a l u a b l e  i n fo rma t ion  from h i s  numerous f l i g h t s  over  S u r t s e y  and 

B j a r n i  H e r j 6 l f s s o n  and Skarphedinn Vilmundarson o f  t h e  C o n t r o l  

Tower o f  t h e  Vestmannaeyjar a i r f i e l d  have on my r e q u e s t  con- 

t i n u e d  t o  keep a  d i a r y  on t h e  behaviour  o f  t h e  vo lcano .  



Cinemaphotographing 

Osvaldur Knudsen has  cont inued w i t h  my a s s i s t a n c e  t h e  

cinemaphotographing o f  t h e  Su r t s ey  e r u p t i o n ,  u s i n g  16 mm co lou r -  

f i lm .  A new f i lm:  Me3 s v i g a  laevi - The Su r t s ey  e r u p t i o n  c o n t i n u e s ,  

has  j u s t  been f i n i s h e d .  I t  cove r s  t h e  pe r iod  from August 1965 

t o  Oct.  1966,  t h a t  is  t h e  l a s t -  months o f  t h e  f i r s t  e f f u s i v e  phase 

o f  Su r t s ey  and t h e  f i r s t  months o f  i t s  second effusive phase ,  be- 

s i d e s  t h e  b i r t h ,  development and d i s a p p e a r i n g  o f  t h e  ad j acen t  

v o l c a n i c  i s l a n d s  S y r t l i n g u r  and J 6 l n i r .  I t  a l s o  p i c t u r e s  some o f  

t h e  b i o l o g i c a l  r e s e a r c h  work t h a t  has  s t a r t e d  on S u r t s e y .  

A e r i a l  mapping 

Using t h e  Coast  Guard S e r v i c e s  a i r c r a f t  S I F  t h e  I c e l a n d i c  

Survey Department aer ia l -photographed Su r t s ey  and a d j a c e n t  a r e a s  

four  t imes  i n  1966,  v i z .  on Febr.  6 ,  June 1 4 ,  Oct .  2  and Oct .  20 .  

The f i r s t  a e r i a l  photographing i n  1967 was c a r r i e d  ou t  Jan .  3 ,  

1967. The map reproduced here  a s  Fig .  1 is  based on a e r i a l  pho tos  

and should  be compared t o  t h e  maps F ig .  2  and 3 i n  my r e p o r t  i n  

t h e  Su r t s ey  Research P rog re s s  Report  11. 

My geomorphological  m a t e r i a l  from my 1 9 6 6 - v i s i t s  i n  S u r t s -  

ey and J 6 l n i r  has  no t  y e t  been worked up, and my r e p o r t  w i l l  

t h e r e f o r e  be r e s t r i c t e d  t o  a  s h o r t  summary o f  t h e  cou r se  o f  

e v e n t s  and i sopach  maps o f  t h e  t e p h r a  f a l l s  from S y r t l i n g u r  and 

J 6 l n i r  a s  they a r e  o f  a  fundamental i n f l u e n c e  on t h e  develop-  

ment o f  l i f e  on S u r t s e y .  

Course o f  e v e n t s  

When my r e p o r t  I1 ended,  Febr. 2 4 ,  1966,  a  new i s l a n d  t h a t  

had been born a s  a  r e s u l t  o f  submarine v o l c a n i c  a c t i v i t y  which 

became v i s i b l e  on Dec. 26 ,  1965,  0 . 5  n a u t .  m i l e s  WSW o f  S u r t s e y .  

A s  t h e  r a t e  o f  p roduc t ion  du r ing  t h e  f i r s t  weeks o f  t h e  v i s i b l e  
3 v o l c a n i c  a c t i v i t y  ha rd ly  exceeded one t o  two m / s e c ,  i t  may have 

t aken  one o r  two months t o  b u i l d  up a  r i d g e  h igh  enough t o  



p r o t r u d e  t h e  s u r f a c e  o f  t h e  ocean.  The e r u p t i o n  may t h u s  w e l l  

have broken through t h e  s e a  f l o o r  a t  about t h e  same t ime a s  the  

e r u p t i o n  ceased i n  S y r t l i n g u r  i n  l a t e  October 1965. 

The new i s l a n d  - l a t e r  c a l l e d  J 6 l n i r  ("Christmas i s l a n d " ) ,  

p ro t ruded  t h e  s e a  s u r f a c e  fo r  t h e  f i r s t  t ime Dec. 28 ,  1965. The 

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

two v e n t s  were u s u a l l y  a c t i v e .  The f i s s u r e  r a n  about ~ 2 5 ~ ~  - ~ 2 5 ' ~  

and t h e  d i s t a n c e  between t h e  v e n t s  was 50 t o  100 me t r e s .  Af te r  

January 20 u s u a l l y  only  one c r a t e r  was i n  a c t i o n .  During t h e  

w i n t e r  t h e  new i s l a n d  fought a  very  hard f i g h t  f o r  i t s  e x i s t e n c e .  

J an .  3  t h e  i s l a n d  was about 100 m long  and 50 m wide,  b u t  i t s  

he igh t  was only  a  few met res .  J an .  5  it was washed away f o r  t h e  

f i r s t  t ime .  Jan.  15 i t  appeared aga in  and Jan .  25 i ts h e i g h t  was 

about 35  m and t h e  a c t i v i t y  ( p h r e a t i c  exp los ive )  had i nc rea sed  

c o n s i d e r a b l y  s i n c e  i t s  v i s i b l e  beginning.  Two days  l a t e r  t h e  is- 

land  had d i sappeared  f o r  t h e  second t ime.  When a e r i a l  photo- 

graphed Febr .  6  t h e r e  were s h o a l s  on an a r e a  o f  about 600 m i n  

l e n g t h  and 150 m wide,  c f .  f i g .  1. Febr. 7 t h e  i s l a n d  had r e -  

appeared.  Febr.  12 i t s  l e n g t h  was about 200 m ,  h e i g h t  about 1 0  m 

and t h e  b l ack  t e p h r a  columns reached 250 m h e i g h t .  Febr. 15 t h e  

he igh t  was 23 m and t h e  l e n g t h  240 m. Febr. 16 t h e  i s l a n d  was 

washed away f o r  t h e  t h i r d  t ime .  

Febr .  28 t h e  l e n g t h  o f  t h e  i s l a n d  was n e a r l y  500 m. The 

e r u p t i o n  column r o s e  o c c a s i o n a l l y  t o  about 300 rn he igh t  and t h e  

vapour columns t o  4000 m h e i g h t .  March 3  J 6 l n i r  d i sappeared  f o r  

t h e  f o u r t h  t ime.  

March 18  i ts  he igh t  was about 3 0  m .  Apr i l  5  J 6 l n i r  d i s -  

appeared f o r  t h e  f i f t h  t ime t o  reappear  a  week l a t e r .  Af te r  t h a t  

t h e  i s l a n d  on t h e  whole i nc rea sed  i n  s i z e  through t h e  s p r i n g  and 

e a r l y  summer a s  t h e  s e a  was now mostly r a t h e r  calm. May 3 I 

e s t i m a t e d  i ts he igh t  a t  45 m .  When photographed June 14 t h e  a r e a  

was 28 h e c t a r e s  (70 a c r e s )  and t h e  he igh t  o f  t h e  c r a t e r  cone,  

which was s i t u a t e d  a t  its couthern  end ,  was a t  l e a s t  50 m. 

During J u l y  and e a r l y  August t h e  c r a t e r  cone reached  nearly 70 m 



h e i g h t  bu t  when t h e  e r u p t i o n  came t o  an end on Aug. 1 0 ,  1966, 

t h e  a r e a  had been reduced t o  about 16  h e c t a r e s .  September 2 0  

on ly  a  r e e f  some t e n s  o f  me t r e s  i n  l e n g t h  was v i s i b l e  a t  h igh  

t i d e .  

The J 6 l n i r  phase  o f  t h e  S u r t s e y  e r u p t i o n  was whol ly  exp los -  

i v e ,  s i m i l a r  t o  t h e  S y r t l i n g u r  e r u p t i o n  a l t hough  w i t h  t h e  d i f f e r -  

ence t h a t  t h e  con t inuous  uprush  a c t i v i t y  was more pronounced i n  

J 6 l n i r  d u r i n g  t h e  summer months t h a n  it  eve r  was i n  S y r t l i n g u r  

where t h e  s e a  had a  more easy a c e s s  t o  t h e  ven t  because  o f  t h e  

s m a l l e r  a r e a  o f  t h a t  i s l a n d .  On t h e  o t h e r  hand t h e  J 6 l n i r  pa r -  

oxysms were never  a s  v i o l e n t  a s  t h e  most v i o l e n t  ones  i n  S y r t -  

l i n g u r .  Yet t h e  vapour column a t  l e a s t  once (May 20)  reached  

about 6000 m h e i g h t .  

The t o t a l  volume o f  t e p h r a  produced d u r i n g  t h e  J 6 l n i r  phase  

can a t  t h e  moment on ly  be roughly  e s t i m a t e d .  I t  i s  o f  t h e  o r d e r  
3 o f  110 m i l l i o n  m , cor responding  t o  an average p roduc t i on  r a t e  

3 o f  5  m / s e e .  The p roduc t i on  r a t e  was t h u s  o f  t h e  same o r d e r  a s  

du r ing  t h e  S y r t l i n g u r  a c t i v i t y  bu t  p robab ly  on a  somewhat l a r g e r  

s c a l e .  

Maps o f  J 6 l n i r  have n o t  y e t  been worked o u t  excep t  t h e  o u t -  

l i n e  maps shown on Fig .  1, which show how g r e a t l y  t h e  s i t u a t i o n  

o f  t h e  i s l a n d  i n  r e l a t i o n  t o  t h e  v e n t  was a f f e c t e d  by t h e  

dominat ing wind d i r e c t i o n  a t  v a r i o u s  t i m e s .  

During t h e  summer o f  1965 t h e  c r a t e r  cone on t h e  sou the rn  

end o f  t h e  i s l a n d  became n e a r l y  s e p a r a t e d  from t h e  r e s t  o f  t h e  

i s l a n d  by a  s e m i c i r c u l a r  t e c t o n i c  graben c o n t a i n i n g  a  sha l low 

lagoon o f  t h e  same type  a s  t h e  S u r t s e y  lagoon,  which no doubt  

was formed i n  a  s i m i l a r  way i n  February 1964. 

Renewed e f f u s i v e  a c t i v i t y  i n  S u r t s e y  

A t  about  07 h  i n  t h e  morning o f  Aug. 1 9 ,  1966,  e f f u s i v e  

a c t i v i t y  began a g a i n  i n  S u r t s e y ,  t h i s  t ime i n  t h e  o l d e r  S u r t u r  

c r a t e r  which had been i n a c t i v e  s i n c e  t h e  end o f  January  1964, 



o r  more t h a n  2  1/2 y e a r .  When f i r s t  w i tne s sed  a t  c l o s e  r a n g e  (by 

& n i  Johnsen about 13h30m) a  f i s s u r e  about 150 m i n  l e n g t h ,  7 m 

wide i n  t h e  middle and about 13 m nea r  e ach  end had opened up i n  

t h e  f l o o r  o f  t h e  c r a t e r  and lavaf low about  100 m wide had sp read  

150 - 200 m towards  E. From t h e  f i s s u r e  l a v a  lumps were thrown up 

t o  about  50 m h e i g h t  bu t  no c r a t e r  w a l l s  had a s  y e t  been b u i l t  up 

About 8 0  m f u r t h e r  s o u t h  t h e r e  was a  glowing domeshaped p a t c h  o f  

l a v a .  I t  was n e a r l y  c i r c u l a r ,  d iamete r  about  1 0  m and i ts h e i g h t  

i n  t h e  middle  about  2  m .  When v i s i t e d  aga in  a t  1 8  h  t h e  l a v a  had 

begun t o  f low from t h i s  southernmost  " c r a t e r " .  When I t h e  fo l low-  

i n g  day measured t h e  d i s t a n c e  from t h i s  c r a t e r  t o  t h e  no thern-  

most end o f  t h e  new f i s s u r e  where two s e p a r a t e  v e n t s  were now 

throwing l a v a  lumps up t o  100 m h e i g h t ,  I found i t  t o  be 220 m .  

The d i r e c t i o n  o f  t h e  f i s s u r e  was N ~ O ~ E - S ~ O ~ W .  A t  18h40m t h a t  

day (Aug. 20)  t h e  l avaf low reached  t h e  s e a .  The average pro- 
3 d u c t i o n  o f  l a v a  u n t i l  t hen  d i d  no t  exceed 4  m /sec, bu t  was 

3 g r a d u a l l y  i n c r e a s i n g  and may have reached  5-10 m /sec t h e  fo l low-  

i n g  days .  Aug. 20 i n  t h e  morning t h e r e  was a  l a v a  f o u n t a i n  a c t i -  

v i t y  o f  t h e  Askja t y p e  i n  t h e  nor thernmost  c r a t e r  and a  con- 

s i d e r a b l e  p roduc t i on  o f  P e l b e s  h a i r ,  which means t h a t  t h e  foun- 

t a i n s  t h e n  had become Hawaiian. A t  t h e  end o f  Aug. t h e  l a v a  pro- 
3 d u c t i o n  was aga in  down t o  about  5  m /sec and t h e  average volume 

i n c r e a s e  o f  t h e  i s l a n d  and its s o c l e  between Aug. 19  and Dec. 31, 
+ 

1966,  is ,  roughly  c a l c u l a t e d ,  3 - 0 . 5  m3/sec. The t o t a l  volume 

o f  l a v a  and t e p h r a  produced by t h e  S u r t s e y  e r u p t i o n  u n t i l  t h e  
3  end o f  1966 is about  1 km . During most o f  t h e  autumn and w i n t e r  

on ly  one l a v a  c r a t e r ,  t h e  nor thernmost  o f  t h e  o r i g i n a l  t h r e e ,  

h a s  been a c t i v e  and b u i l t  up a  dome o f  a  s i m i l a r  shape  a s  t h e  

dome b u i l t  up by t h e  younger S u r t u r  c r a t e r  a l t hough  s t i l l  some- 

what lower .  The 1966 l a v a  c o v e r s  82 h e c t a r e s  ( c f .  f i g .  1 ) .  I t  

is t y p i c a l  pahoe-hoe l a v a .  

Area changes o f  S u r t s e y  d u r i n g  1966 

When measured on Aug. 24 ,  1965,  S u r t s e y  had an a r e a  o f  

245 h e c t a r e s ,  whereof 135 were covered by l a v a .  During t h e  



autumn and e a r l y  w in t e r  o f  1965 t h e  o u t l i n e s  o f  t h e  i s l a n d  d i d  

no t  change much. When comparing t h e  o u t l i n e s  o f  Su r t s ey  Aug. 24 ,  

1965,  and June 1 4 ,  1966, we s e e  t h a t  t h e  main d i f f e r e n c e  is t h a t  

t h e  marine ab ra s ion  has  c u t  away a s t r i p  o f  land on t h e  SE, E 

and NE s i d e  o f  t h e  i s l a n d  and depos i t ed  i t  on its N and W s i d e .  

T h i s  happened mainly i n  January and du r ing  t h e  f i r s t  f i v e  days  o f  

February.  The changes between Febr. 6  and June 1 4  were s m a l l .  By 

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

f i v e  days  o f  con t inuous  s to rm from E  and SE f e b r .  1 - Febr. 5 ,  

which coincided wi th  f u l l  moon (Febr .  5 ) ,  s o  t h a t  t h e  h igh  t i d e s  

were e x t r a  h lgh  towards t h e  end o f  t h e  s torm.  Febr.  2  a  r e a l  

h u r r i c a n e  was blowing a s  t h e  wind v e l o c i t y  was t hen  BO k n o t s  o r  

45 na/sec, During t h e s e  days b locks  up t o  5  t o n s  were wrought up 

on t h e  f l a t  pahoe-hoe l a v a  p l a i n  on t h e  E  s i d e  o f  t h e  i s l a n d ,  

n e a r l y  7  m above t h e  h a l f - t i d e  l e v e l .  Blocks  broken o u t  o f  t h e  

l a v a  on t h e  NE s i d e  o f  t h e  i s l a n d  were t r a n s p o r t e d  westwards 

a long  t h e  c o a s t  du r ing  t h e  w in t e r  and formed a  r i d g e ,  30-50 m 
b road ,  o f  more o r  l e s s  rounded b o u l d e r s ,  ex tend ing  westwards 

about 600 m .  Blocks up t o  2  t o n s  were t r a n s p o r t e d  about 500 m 

a long  t h e  sho re .  Th i s  boulder - r idge  p r o t e c t e d  t h e  lagoon from 

f u r t h e r  f lood ing  by t h e  s e a  from NE. 

When a e r i a l  photographed June 14 ,  1966,  t h e  a r e a  o f  S u r t s e y  

was 235 h e c t a r e s ,  a  r e d u c t i o n  o f  1 0  h e c t a r e s  s i n c e  Aug. 24  t h e  

p r e v i o u s  yea r .  Jan .  3 ,  1967, t h e  a r e a  o f  t h e  i s l a n d  had i n -  

c r ea sed  t o  258 h e c t a r e s ,  which means an i n c r e a s e  o f  23  h e c t a r e s  

s i n c e  t h e  l a v a  began t o  flow aga in  on Aug. 1 9 ,  t h u s  an average 

i n c r e a s e  o f  1700 12/24 hours .  Fig .  1 shows t h e  o u t l i n e s  o f  

S u r t s e y  and S y r t l i n g u r  Aug. 24,  1965, t h e  o u t l i n e s  o f  Su r t s ey  

and J 6 l n i r  Febr. 2 ,  June 1 4 ,  Oct.  2  and Oct .  20 ,  1966,  and t h e  

o u t l i n e s  o f  Su r t s ey  on J an .  3 ,  1967. 

Tephra f a l l  on Su r t s ey  

Although t h e  a c t i v i t y  i n  J 6 l n i r  was p u r e l y  e x p l o s i v e  

t e p h r a f a l l  d i d  no t  a f f e c t  Su r t s ey  t o  any degree  u n t i l  t h e  be- 

g inn ing  o f  May 1966. From then  onwards t h e r e  was t e p h r a  f a l l  



now and t h e n  through May, June and t h e  beg inn ing  o f  J u l y  when 

t h e  wind was from S  o r  SW. Af t e r  J u l y  5  t h e r e  was on t h e  whole 

much l e s s  t e p h r a  f a l l .  When I walked around t h e  i s l a n d  on J u l y  

30  t h e  i n c r e a s e  i n  t h i c k n e s s  s i n c e  Ju ly  4 was ve ry  l i t t l e  excep t  

on a  s m a l l  b e l t  i n s i d e  t h e  s h o r e  on t h e  west  s i d e  o f  t h e  i s l a n d  

between t h e  20 c m  and 5  c m  i sopach  on Fig .  3 ,  where t h e  t h i c k n e s s  

had been n e a r l y  doubled.  

The t e p h r a  t h a t  f e l l  on Su r t s ey  was mainly medium sandy 

t o  c o a r s e  sandy.  Where t h e  l a y e r  was t h i c k e s t  t h e  max. g r a i n  

diam. was about 5 mm. Fig.  2  i s  an i sopach  map o f  t h e  t e p h r a  

l a y e r  d e p o s i t e d  by S y r t l i n g u r  1965. Much o f  t h a t  t e p h r a  had been 

washed o r  blown away when t h e  t e p h r a  f a l l  from J 6 l n i r  s t a r t e d .  





Fig. 2 

Isopach map  of the 
Syrtl ingur tephra on 
Surtsey according to  
measu remen t s  c a r r i e d  
out Sept. 16-17, 1965. 
Thickness in cm.  

Fig. 3 

Isopach map  of the 
J6lnir  tephra on 
Surtsey July 4, 1966. 
Thickness in cm.  
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Measurements on t h e  D/H - r a t i o  i n  hydrogen and 

wate r  vapour c o l l e c t e d  a t  Sur t sey  (con t inued  111) 

Brag i  hrnason 
Un ive r s i t y  of  I c e l a n d ,  Science I n s t i t u t e  

Af te r  t h e  l a v a e r u p t i o n  had s t a r t e d  aga in  i n  Su r t s ey  g a s  

bubbles  were observed i n  t h e  s e a  i n  t h e  neighbourhood of  o u t -  

pour ing  l a v a .  On August 2 9 t h  a  c o n s i d e r a b l e  l avaf low e n t e r e d  t h e  

s e a  about 500 m ESE o f  t h e  c r a t e r .  Gas bubbles  were s een  t o  r i s e  

t o  t h e  s u r f a c e  o f  t h e  s e a  o u t  t o  a  d i s t a n c e  o f  150 m where t h e  

dep th  was 60 m .  I n  c e r t a i n  p l a c e s  t h e  bubble a c t i v i t y  was s o  s t r o n g  

t h a t  i t  caused a  l o c a l  upwel l ing  o f  t h e  s e a .  The tempera ture  o f  

t h i s  upwel l ing  water  was t h e  same a s  i n  t h e  sur rounding  s e a ,  1 2 O ~ .  

Al toge ther  t h e  bubbles  covered an a r e a  o f  about 2  h e c t a r s .  

The g a s  was sampled by d i r e c t i n g  t h e  bubbles  through a  funne l  

i n t o  a  g l a s s  f l a s k .  

On September 2nd ,  1966,  some gas  samples were c o l l e c t e d  from 

a  l avas t r eam o r i g i n a t i n g  i n  one o f  t h e  new c r a t e r s .  The l a v a  flowed 

o u t  o f  t h e  c r a t e r  through an open channel  f o r  a  d i s t a n c e  of  100 m .  

There i t  e n t e r e d  a  c l o s e d  channel  and t h e  g a s e s  were c o l l e c t e d  

from a  sma l l  chimney i n  i ts r o o f .  

On March 3 1 s t ,  1967, i t  was p o s s i b l e  t o  g e t  q u i t e  c l o s e  t o  

t h e  c r a t e r  and a  sma l l  chimney was found from which t h e  g a s e s  were 

c o l l e c t e d .  The c i rcumstances  on t h i s  day were s i m i l a r  t o  t h o s e  on 

October 1 5 t h ,  1964, and February 2 1 s t ,  1965, de sc r ibed  i n  t h e  

p rev ious  paper  ( 1 ) .  

The method o f  c o l l e c t i o n  on September 2nd,  1966, and March 

3 1 s t ,  1967,  i s  s i m i l a r  t o  t h a t  p r ev ious ly  desc r ibed  (1)  excep t  

when, on September 9 t h ,  1966,  a  fused s i l i c a  t u b e  was used 

i n s t e a d  of  a  s t a i n l e s s  s t e e l  t u b e .  



The method o f  a n a l y s i s  is t h e  same a s  desc r ibed  i n  t h e  

p r e v i o u s  paper ( 1 ) .  The r e s u l t s  a r e  expressed a s  deuter ium de- 

p l e t i o n  ( n e g a t i v e  6 va lue )  r e l a t i v e  t o  SMOW (Standard Mean Ocean 

Water,  having D/H r a t i o  of  about 158. ( 2 ) .  The accuracy is 
f + w i t h i n  - 0 , l  p e r c e n t  f o r  t h e  water  a n a l y s i s  and - 0 , 2  p e r c e n t  f o r  

t h e  g a s  a n a l y s i s .  

The r e s u l t s  a r e  l i s t e d  i n  Table  1. 

Column 6 and 7 of  Table  1 f u r t h e r  shows t h e  mole pe rcen t  o f  

hydrogen and water  vapour,  measured by G.  S igvaldason and G. E l i s s o n  

( 3 ) ,  and from t h e s e  d a t a  t h e  6 va lue  f o r  t h e  t o t a l  hydrogen e scap ing  

from t h e  l a v a  is c a l c u l a t e d  and l i s t e d  i n  column 8 .  

TABLE I 

Measurements o f  t h e  D/H - r a t i o  i n  hydrogen gas  and water  

vapour c o l l e c t e d  a t  S u r t s e y  
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Report  on C o l l e c t i o n  and Analysis  of 

Volcanic  Gases from Sur t sey  

Gudmundur 33. Sigvaldason and Gunnlaugur E l i s s o n  
Un ive r s i t y  Research I n s t i t u t e ,  Reykjavik 

I n  August 1966 l a v a  produc t ion  s t a r t e d  aga in  i n  S u r t s e y .  

Condi t ions  f o r  gassampling developed soon a f t e r  t h e  l a v a  s t a r t e d  

t o  flow and t h e  f i r s t  a t tempt  t o  sample gase s  was made on Sep t .  Znd, 

1966. A f avourab l e  sampling s i t e  was found on t h e  r o o f  of  a  l a v a  

t u n n e l  where g a s e s  escaped under cons ide rab l e  p r e s s u r e .  The d i s -  

t ance  from t h e  c r a t e r  was approximately 100 meters .  I n  t h e  c r a t e r  

a  l a v a  pond was formed and t h e  l a v a  was d ra ined  th rough  an opening 

a t  t h e  base o f  t h e  c indercone  s e v e r a l  mete rs  below t h e  s u r f a c e  of 

t h e  pond. The l a v a  t hen  flowed i n  an open channe l  some 80 mete rs  

where i t  e n t e r e d  a  c lo sed  t unne l .  Gases were sampled on t h e  t u n n e l  

roof  some 20 me te r s  from t h e  opening.  

On t h i s  occas ion  a  sampling tube o f  fused s i l i c a  was used i n -  

s t e a d  o f  t h e  s t a i n l e s s  s t e e l  t ubes  used i n  p rev ious  sampl ings  

( s ee  The Su r t s ey  Research P rog re s s  Report I and 11). 

A second a t t emp t  t o  sample gase s  was made on March 3 1 s t  by 

Bragi  hrnason.  Condi t ions  were s i m i l a r  a s  on t h e  p r e v i o u s  t r i p  

except  t h a t  t h e  g a s e s  could  be sampled d i r e c t l y  a t  t h e  base  o f  t h e  

c r a t e r  where t h e  l a v a  had no t  been exposed i n  an open f low,  excep t  

i n  t h e  c r a t e r  pond. On t h i s  occas ion  a  sampling tube  of  s t a i n l e s s  

s t e e l  was used.  

The r e s u l t s  o f  t h e  chemical  a n a l y s i s  a r e  t a b u l a t e d  i n  

t a b l e s  1 and 2 .  Table  1 g ives  t h e  composit ion of t h e  gas  i nc lud ing  

water  and HC1. Tab le  2  l ists t h e  same a n a l y s i s  r e c a l c u l a t e d  on 

t h e  b a s i s  o f  noncondensible  gases .  The sample March 31st Ib  and I c  

a r e  f r a c t i o n s  o f  t h e  sample,  which were s p e c i f i c a l l y  analysed wi th  

r ega rd  t o  t h e  N2/Ar r a t i o .  





I n f r a r e d  Surveys i n  Ice land  i n  1966 X) 

by 

J u l e s  D. Friedman, U.S. Geolog ica l  Survey,  Washington D . C .  

Richard S. Wil l iams,  Jr. , A i r  Force Cambridge Research Lab. , 
Bedford,  Massachuset ts  

Car l  D. M i l l e r ,  I n f r a r e d  Phys i c s  Lab . ,  Un ive r s i t y  o f  
Michigan 

Gudmundur PBlmason, S t a t e  E l e c t r i c i t y  Author i ty ,  Reykjavik 

I n  t h e  summer o f  1966 t h e  A i r  Force Cambridge Research Labora- 

t o r i e s ,  i n  coopera t ion  w i t h  t h e  U.S. Geological  Survey,  t h e  I n f r a r e d  

Phys ics  Laboratory  of  t h e  Un ive r s i t y  of  Michigan, and t h e  I c e l a n d i c  

S t a t e  E l e c t r i c i t y  Au tho r i t y ,  undertook i n f r a r e d  imagery su rveys  o f  

s e l e c t e d  s i t e s  i n  Ice land .  

The purpose  of t h e  su rveys  was t o  s tudy  t h e  d i s t r i b u t i o n ,  

c o n f i g u r a t i o n  and i n t e n s i t y  o f  the rmal  anomalies r e l a t e d  t o  s t r u c -  

t u r e  and volcanism i n  t h e  median vo l can i c  zone o f  I ce l and  t o  de- 

termine whether p r ev ious ly  unrecognized thermal  p a t t e r n s  e x i s t .  

The median v o l c a n i c  zone is a  t e c t o n i c  r i f t  system con t inu ing  t h e  

Mid-Atlantic r i d g e  s t r u c t u r e  a c r o s s  t h e  ase i smic  Thulean r i d g e .  

Large-scale  thermal  a c t i v i t y  i n  t h e  median zone seems t o  be r e l a t e d  

t o  p o s t g l a c i a l  and very r e c e n t  c r u s t a l  movement expressed by open 

f i s s u r e s ,  r i f t  f a u l t  s c r a p s  and subs ided  graben s t r i p s  of  many 

mete rs  v e r t i c a l  d i sp lacement ,  en  echelon f a u l t s ,  s e i smic  a c t i v i t y  - 
and volcanism. I t  has  been e s t i m a t e d  t h a t  s i n c e  1500 A.D. one- th i rd  

o f  t h e  t o t a l  t e r r e s t r i a l  ou tpu t  o f  l a v a  has  been from t h e  vo lcanoes  

of  t h i s  zone. (1)  

The a i r b o r n e  thermal  i n f r a r e d  scanner  used i n  t h e  i n f r a r e d  

su rveys  was des igned and c o n s t r u c t e d  by t h e  Un ive r s i t y  o f  Michigan 

a s  a  r e s e a r c h  i n s t rumen t .  A s  used i n  I ce l and ,  t h e  system i s  

X' Th i s  r e p o r t  forms a  p a r t  o f  a  paper p resen ted  a t  t h e  48 th  
annual  meet ing of  t h e  American Geophysical Union i n  
Washington D. C .  i n  Apr i l  1967. 



s e n s i t i v e  t o  r a d i a t i o n  i n  t h e  1 t o  5 . 5 ~  wavelength r e g i o n  and cou ld  

be f i l t e r e d  t o  t h e  4 .5  - 5 . 5 , ~  band t o  t a k e  advantage of t h e  atmos- 

p h e r i c  t r a n s m i s s i o n  window between 4.5 and 5 . O P ,  whi le  avo id ing  

r e f l e c t e d  s o l a r  r a d i a t i o n  a t  s h o r t e r  wavelengths .  The indium a n t i -  

monide d e t e c t o r  t r a n s d u c e s  t h e  i n f r a r e d  r a d i a t i o n  emi t ted  from t h e  

e a r t h ' s  s u r f  ace i n t o  wideband e l e c t r i c a l  s i g n a l s  which, t o g e t h e r  w i th  

s t a b i l i z e d  synch ron iza t i on  p u l s e s ,  p rov ide  t h e  i n p u t  t o  an image 

r e c o r d e r .  The v ideo  s i g n a l s  a r e  d i sp l ayed  on an in tens i ty -modula ted  

cathode r ay  tube and recorded on f i l m  which p a s s e s  i n  f r o n t  o f  t h e  

tube a t  a  r a t e  p r o p o r t i o n a l  t o  t h e  apparent  ground speed o f  t h e  a i r -  

c r a f t .  The i n f r a r e d  scanner  was mounted i n  an A i r  Force C-130 a i r -  

c r a f t  e s p e c i a l l y  equipped f o r  a r c t i c  c o n d i t i o n s .  A p o r t a b l e  f i x e d -  

f i e l d  i n f r a r e d  r ad iome te r  and d i g i t a l  readout  mul t ip robe  t h e r m i s t o r  

system were used f o r  measuring changes i n  s u r f a c e  t empera ture  on 

t h e  ground s imul taneous ly  G i t h  o v e r f l i g h t s  a t  s e v e r a l  of t h e  s i t e s .  

The s i t e s  surveyed were s e l e c t e d  by t h e  U.S. Geolog ica l  Survey 

and t h e  Department of  Na tu ra l  Heat of  t h e  I c e l a n d i c  S t a t e  E l e c t r i c i t y  

Author i ty  j o i n t l y ,  and inc luded  Sur t sey  I s l a n d ,  Reykjanes,  Kr i suv ik ,  

Heng i l l ,  K v e r k f j o l l ,  MPvatn and Askja thermal  f i e l d s  and E y j a f j o r d u r .  

On August 1 9 t h ,  a t  S u r t s e y ,  t h e  No. 1 s i t e ,  t h e  o l d e r  S u r t u r  

c r a t e r ,  began an e f f u s i v e  f i s s u r e  e r u p t i o n  a f t e r  more than  2  1/2 

y e a r s  o f  i n a c t i v i t y ,  a long  a  f i s s u r e  forming an en echelon p a t t e r n  - 
w i t h  t h e  f a u l t  sys tem c o n t r o l l i n g  e a r l i e r  phases  o f  S u r t s e y ' s  3-year 

e r u p t i v e  c y c l e .  Three  a l i gned  c r a t e r s  were s imul taneous ly  a c t i v e ,  

t h e  nor thernmost  c r a t e r  deve lop ing  a  l a v a  f o u n t a i n  and o t h e r  symptoms 

o f  t h e  onse t  of Hawaiian phase a c t i v i t y  on t h e  morning of August 20 th .  

Highly f l u i d  o l i v i n e  b a s a l t  l a v a  a t  1 1 3 0 ~ ~  (2)  was extruded a t  a  
3  r a t e  o f  4M / s e c  up t o  t h a t  t ime and t h e  l ava  flow reached t h e  s e a  

a t  6 : 4 0  P.M. t h a t  same day.  T h e r e a f t e r ,  t h e  e r u p t i o n  i nc rea sed  i n  
3  i n t e n s i t y ,  y i e l d i n g  5-10M /sec  f o r  s e v e r a l  days ( 3 ) .  

The i n f r a r e d  su rveys  were begun t h e  f i r s t  day o f  t h e  e r u p t i o n  

and were r e p e a t e d  on four  s u c c e s s i v e  n i g h t s  and aga in  l a t e r  on t h e  

27 th .  On August 22nd,  t h e  Nimbus I1 me teo ro log i ca l  s a t e l l i t e ,  wi th  

i ts  High Reso lu t ion  I n f r a r e d  Radiometer system i n  o p e r a t i o n ,  passed 

d i r e c t l y  over  I c e l a n d  a t  an a l t i t u d e  o f  1114 KM, p rov id ing  t h e  f i r s t  



o p p o r t u n i t y  i n  h i s t o r y  f o r  s i m u l t a n e o u s  o b s e r v a t i o n  by s a t e l l i t e  

and a i r b o r n e  i n s t r u m e n t s  o f  i n f r a r e d  e m i s s i o n  from a n  e r u p t i n g  

vo lcano .  T e c h n i c a l  r e p o r t s  on o b s e r v a t i o n s  o f  i n f r a r e d  e m i s s i o n  

from S u r t s e y  a r e  c u r r e n t l y  i n  p r e p a r a t i o n .  

I t  is s u f f i c i e n t  t o  n o t e  h e r e ,  t h a t ,  f i r s t  o f  a l l ,  t h e  newly 

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

t h e  4 . 5  t o  5 . 5 y w a v e l e n g t h  r e g i o n  t h a t  t h e  dynamic r a n g e  o f  t h e  

a i r b o r n e  s c a n n e r  was exceeded .  But t h e  imagery r e v e a l s  a  complex 

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

t h e  1964-1965 e f f u s i v e  e r u p t i o n s  o f  S u r t u r  11, a  t y p i c a l  s h i e l d  

v o l c a n o  c r a t e r .  The more i n t e n s e  a n o m a l i e s  a r e  r e l a t e d  t o  g a s  and 

s team e m i s s i o n  f rom s c o r i a c e o u s  m a t e r i a l  o f  t h e  c r a t e r  w a l l s  which 

a r e  warmer t h a n  t h e  c r a t e r  f l o o r .  An e l o n g a t e  anomaly s o u t h  o f  t h e  

c r a t e r  o u t l i n e s  t h e  most l i k e l y  s u b s u r f a c e  c o u r s e  o f  t h e  l a v a  t h a t  

f lowed i n  A p r i l  and May, 1965,  - t h e  l a s t  l a v a  t o  f low from t h i s  

c r a t e r .  A l i g h t  spade-shaped  a r e a  f a r t h e r  s o u t h  was t h e  l a s t  g r e a t  

s u r f a c e  e x p o s u r e  o f  t h e  l a v a ,  n e a r  t h e  end o f  A p r i l ,  1965 ( 4 ) .  In -  

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

and c o l l a p s e d  l a v a  t u n n e l s  i n  t h i s  a r e a .  P o s t e r u p t i v e  a n o m a l i e s  

were  a l s o  d e t e c t e d  i n  t h e  c r a t e r  and t e c t o n i c  l a g o o n  o f  t h e  t e p h r a  

s a t e l l i t e  v o l c a n o ,  J 6 l n i r .  A few d a y s  a f t e r  t h e  l agoon  a n o m a l i e s  

appea red  a t  J 6 l n i r ,  s u b s i d e n c e  o c c u r r e d  a t  one  end o f  t h e  l a g o o n .  
v7 - ~ neavy s e a s  t h e n  b r e a c h e d  t h e  t e p h r a  r a m p a r t  e n c l o s i n g  t h e  l a g o o n .  

By October  most o f  t h e  i s l a n d  was gone .  

The S u r t s e y  anomaly i n  its e n t i r e t y  appea red  a s  a  m i n u t e  b l a c k  

s p o t  on more t h a n  e i g h t  s e p a r a t e  o r b i t a l  s w a t h s  o f  Nimbus i n f r a r e d  

imagery ,  f i rs t  a p p e a r i n g  o n  August 2 0 t h  and d e f i n i t e l y  i d e n t i f i e d  

a s  l a t e  a s  October  3 r d .  T h a t  we were i n d e e d  d e a l i n g  w i t h  t h e  S u r t s e y  

anomaly was conf i rmed  by t h e  i d e n t i f i c a t i o n  o f  a  s i n g l e  p o s i t i v e  

s p i k e  i n  t h e  c o r r e c t  p o s i t i o n  f o r  S u r t s e y  on s c a n - l i n e  a n a l o g  pro-  

f i l e s  f o r  s e v e r a l  s e p a r a t e  o r b i t s .  

Moreover ,  t h e r e  is r e m a r k a b l e  c o i n c i d e n c e  between ground-  

based  e s t i m a t e s  and Nimbus I1 r e c o r d s  o f  r a d i a n t  e m i s s i o n  from " 

S u r t s e y .  C a l c u l a t i o n  o f  t o t a l  t h e r m a l  e n e r g y  y i e l d  o f  S u r t s e y  

s u g g e s t s  t h a t  abou t  4% o f  t h e  t o t a l  t h e r m a l  y i e l d  o c c u r s  a s  r a d i a n t  



e m i s s i o n  i n  t h e  3 . 2  t o  4 . 2 , ~  wave leng th  i n t e r v a l  

Thus ,  d e t e c t i o n  o f  t h e  S u r t s e y  anomaly o n  Nimbus High Reso- 

l u t i o n  I n f r a r e d  Imagery d e m o n s t r a t e s  t h a t  v o l c a n i c  e v e n t s  o f  t h i s  

magni tude  i n v o l v i n g  major  e f f u s i v e  f l o w s  c a n  undoub ted ly  b e  d e t e c t e d  

and mon i to red  from e a r t h  o r  p l a n e t a r y  o r b i t ,  i n  t h i s  c a s e ,  u t i l i z i n g  

t h e  3 . 2  t o  4 . 2 , ~  a t m o s p h e r i c  t r a n s m i s s i o n  window. 

A second r e c e n t l y  a c t i v e  v o l c a n i c  a r e a  n o r t h  o f  t h e  g l a c i e r  

V a t n a j o k u l l  was imaged from h i g h  a i r c r a f t  a l t i t u d e s .  Askj a  c a l d e r a ,  

t h e  l a r g e s t  i n  Europe ,  had a  s i z a b l e  e f f u s i v e  e r u p t i o n  i n  1961.  The 

imagery i n d i c a t e s  c o n t i n u e d  f u m a r o l i c  a c t i v i t y  from t h e  1 9 6 1  v e n t  

a r e a  n o r t h  o f  t h e  c a l d e r a  l a k e  a s  w e l l  a s  a l o n g  t h e  e a s t  s h o r e  o f  

t h e  l a k e .  Thermal  a c t i v i t y  was a l s o  d e t e c t e d  w i t h i n  t h e  l a k e .  The 

f l o w s  o f  1961  a p p e a r  o u t l i n e d  on n i g h t  imagery  b e c a u s e  o f  r e l a t i v e l y  

h i g h  i n f r a r e d  e m i s s i o n  d u r i n g  n i g h t  h o u r s .  A p o s s i b l e  e x p l a n a t i o n  

is  a  low-ampl i tude  d i u r n a l  s u r f a c e - t e m p e r a t u r e  c n r v e  f o r  t h e s e  f lows  

b e c a u s e  o f  h i g h  t o t a l  a b s o r p t i v i t y  c o u p l e d  w i t h  h i g h  t h e r m a l  i n e r t i a .  

Con t inued  c o n v e c t i v e  c o o l i n g  is a  p o s s i b i l i t y  t h a t  must a l s o  be  con- 

s i d e r e d .  

T h i s  y e a r ' s  r e s u l t s  s u g g e s t  t h a t  a  g r e a t  d e a l  more c a n  be  

l e a r n e d  by t h e  u s e  o f  i n f r a r e d  imagery a b o u t  t h e  r e l a t i o n  between 

s t r u c t u r e  and t h e r m a l  a n o m a l i e s  i n  t h e  I c e l a n d  r i f t  zone i n  t h e  n e x t  

few y e a r s , p a r t i c u l a r l y ,  if l a t e r  imagery shows c h a n g e s  i n  t h e  p r e s e n t  

t h e r m a l  p a t t e r n .  
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Cont inued r e o u h v s i c a l  measurements  i n  S u r t s e v  

T h o r b j o r n  S i g u r g e i r s s o n  
U n i v e r s i t y  o f  I c e l a n d ,  S c i e n c e  I n s t i t u t e  

Geomagnetic measurements  

hlagnet ic  f  i e i d  measurements  were c o n t i n u e d  a t  t h e  m a g n e t i c  

s t a t i o n s  S u r t s e y  I and S u r t s e y  11. A p r o t o n  p r e c e s s i o n  magneto- 

meter  was used  t o  measure  t h e  f i e l d  i n t e n s i t y .  The r e s u l t s  a r e  

g i v e n  i n  T a b l e  I and compared w i t h  s i m u l t a n e o u s  v a l u e s  a t  L e i r v o g u r  

Magnet ic  O b s e r v a t o r y .  P r e v i o u s l y  t h e  f i e l d  a t  S u r t s e y  I was found 

t o  d e c r e a s e ,  b u t  now t h e  d e c r e a s e  h a s  s t o p p e d  and i t  seems t o  be  

i n c r e a s i n g .  However, a s  t h e  m a g n e t i c  f i e l d  was q u i t e  d i s t u r b e d  on 

S e p t .  8 t h  s o  t h e  l a s t  v a l u e  may n o t  b e  r e l i a b l e .  For  t h e  same r e a s o n  

H and D measurements .which  were c a r r i e d  o u t  on S e p t .  8 t h  a r e  con-  

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

The t a b l e  a l s o  c o n t a i n s  r e s u l t s  from a  new m a g n e t i c  s t a t i o n  

S u r t s e y  111 s i t u a t e d  a t  t h e  SW edge  o f  t h e  o l d  l a v a c r a t e r .  A t  

t h i s  p l a c e  t h e r e  is a l a r g e  n e g a t i v e  anomaly i n  t h e  f i e l d  i n t e n s i t y  

and t h e  f i e l d  is v e r y  inhomogenous a s  s e e n  from measurements  made 

a t  d i f f e r e n t  e l e v a t i o n s .  I f  t h i s  anomaly is  caused  by h i g h  tempera-  

t u r e s  in '  t h e  u n d e r l y i n g  l a v a p i l e  t h e  i n t e n s i t y  s h o u l d  i n c r e a s e  a s  

t h e  t e m p e r a t u r e  f a l l s .  

A s u r v e y  o f  t o t a l  m a g n e t i c  f i e l d  on  t h e  s e a  a round t h e  i s l a n d  

was c a r r i e d  o u t  w i t h  a  p r o t o n  p r e c e s s i o n  magnetometer o p e r a t e d  by 

M r .  S v e r r i r  K a r l s s o n  i n  a  r u b b e r  b o a t  on June  3 0 t h  and August 2nd .  

The measured f i e l d  was r e d u c e d  t o  mean v a l u e s  w i t h  t h e  h e l p  of 

magnetograms from L e i r v o g u r  Magnet ic  O b s e r v a t o r y .  Measurements  were 

made on  33 e v e n l y  s p a c e d  l i n e s  o u t  from t h e  c o a s t  a t  t h e  same t ime  

as b a t h y m e t r i c  measurements  were  made by M r .  S i g u r j 6 n  R i s t .  A l l  

p o s i t i o n s  were measured b y ' l h e  I c e l a n d i c  Survey Department  a s  

e x p l a i n e d  i n  a  r e p o r t  by S i g u r j 6 n  R i s t .  



Temperature measurements 

On August 1 9 t h ,  a  new l a v a e r u p t i o n  s t a r t e d  i n  S u r t s e y .  The 

nex t  day t h e  t empera tu re  was measured a t  t h e  edge of t h e  f lowing  

l a v a  50-100 m from t h e  c r a t e r  w i t h  t h e  same thermocouple a s  was 

used f o r  p r e v i o u s  measurements. The r e s u l t s  were very s i m i l a r  t o  

t h o s e  o b t a i n e d  e a r l i e r  i n  l a v a  from t h e  o l d  l a v a c r a t e r  and gave a  

maximum t empera tu r e  o f  1 1 4 5 ~ ~ .  The same r e s u l t  was ob t a ined  on 

August 2 8 t h  a t  t h e  edge of t h e  l a v a  about 150 m from t h e  c r a t e r ,  

and aga in  on Sep t .  2 5 t h ,  100 m from t h e  c r a t e r .  On January  8 t h ,  1967, 

e x c e p t i o n a l l y  f a v o r a b l e  c o n d i t i o n s  f o r  t empera tu re  measurements were 

found a t  t h e  c o a s t  700 m s o u t h  o f  t h e  c r a t e r .  Here a  l avas t r eam was 

f lowing i n  a  t u n n e l ,  on ly  v i s i b l e  through some sma l l  open ings  i n  

t h e  roo f  o f  t h e  t u n n e l .  The v e l o c i t y  o f  t h e  l a v a  was about  0 , 6  m/sec 
3 and t h e  flow was e s t i m a t e d  about 0 , 5  m / s e c .  The thermocouple was 

i n s e r t e d  th rough  one o f  t h e  openings  and gave a  t empera tu re  o f  

1155OC i n  t h e  s u r f a c e  of t h e  l a v a .  The t empera tu re  o f  t h e  a i r  j u s t  

above t h e  l a v a  was 1110~~ .  



TABLE I 

M a g n e t i c  f i e l d  i n t e n s i t y  i n  gammas 

S u r t s e y  I11 



Magnetic field intensity i n  gammas 

measured a t  sealevel  on june 30 and aug.2 1966 



Seismic measurements i n  Su r t s ey  

by 

Thorb ja rn  ~ i g u r g e i r s s o n ' a n d  Ragnar Steffinsson 2 )  

A t  t h e  beginning o f  1966 t h e  Phys i ca l  Laboratory  o f  t h e  Uni- 

v e r s i t y  o f  Ice land  ob t a ined  a  p o r t a b l e  seismograph through a  g r a n t  

from t h e  Nat iona l  Sc ience  Foundation i n  Washington. The r e c o r d e r  is 

a  7 t r a c k  magnet ic  t a p e  r e c o r d e r  from t h e  Geotechnical  c o r p o r a t i o n ,  

capab ie  of  running  una t tended  f o r  10 days .  

The f i r s t  r u n  i n  Su r t s ey  was made on March 1 7 t h  t o  2 5 t h  w i t h  

two se i smic  d e t e c t o r s ,  one c l o s e  t o  t h e  hut  where t h e  r e c o r d e r  was 

opera ted  and t h e  o t h e r  c l o s e  t o  t he  e x t i n c t  l a v a c r a t e r  a t  a  d i s -  

t ance  of  600 m from t h e  hu t .  I n  t h i s  r u n  t h e  d e t e c t o r  a t  t h e  c r a t e r  

had soon become i n o p e r a t i v e  because  of  h igh tempera ture  i n  t h e  l a v a  

and a  broken c a b l e .  

A second r u n  was made on Apr i l  2nd t o  8 t h  w i t h  one more s e i s m i c  

d e t e c t o r  added i n  t h e  SE p a r t  o f  t h e  i s l a n d  1000 m from t h e  hut  and 

700 m from t h e  c r a t e r .  One t r a c k  recorded  time s i g n a l s  from t h e  

con t inuous ly  o p e r a t i n g  Czechoslovak s t a t i o n  OMA. Owing t o  exes s ive  

winds and s u r f  d u r i n g  t h i s  pe r iod  bo th  c a b e l s  t o  t h e  d i s t a n t  d e t e c t o r s  

were broken.  

A quick i n s p e c t i o n  o f  t h e s e  r e c o r d s ,  u s i n g  t h e  one channe l  

playback f a c i l i t i e s  o f  t h e  r e c o r d e r ,  d i d  no t  r e v e a l  any sudden e a r t h -  

quakes,  only  t r emors  which t o  some e x t e n t  a t  l e a s t  were caused by 

ocean waves. 

During t h e  summer t h e  seismometer was i n  o p e r a t i o n  from June 

1st t o  Sep t .  2 5 t h  w i t h  on ly  a  few i n t e r r u p t i o n s .  Three s e i s m i c  

d e t e c t o r s  were p laced  near  t h e  hu t  i n  t h e  n o r t h  p a r t  o f  t h e  i s l a n d ,  

one near t h e  west c o a s t  and one 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 d e t e c t o r s  form a  t r i a n g l e  w i t h  a l l  s i d e s  approximately 900 m .  

Bes ides  t h e  f i v e  t r a c k s  used f o r  s e i smic  d e t e c t o r s  one t r a c k  is 

used fo r  r e c o r d i n g  t ime  s i g n a l s  from OMA and from a  Bulova c l o c k .  

Univers i ty  o f  I c e l a n d ,  P h y s i c a l  l a b o r a t o r y  

2,  Meteoro log ica l  O f f i c e ,  Geophysical  s e c t i o n  



From June 1 5 t h  t o  August 28 th  t h e  seven th  t r a c k  was used t o  r eco rd  

s i g n a l s  from a  p r e s s u r e  s e n s i t i v e  c r y s t a l  d e t e c t o r  p laced i n  t h e  

o l d  l a v a c r a t e r .  

On August 1 9 t h  a  new l avae rup t ion  s t a r t e d  i n  t h e  immediate 

neighborhood o f  t h e  SE d e t e c t o r .  A s  t h e  d e t e c t o r  was t h r e a t e n e d  by 

t h e  l ava  i t  was moved t o  a  p l a c e  j u s t  n o r t h  o f  t h e  new c r a t e r .  A 

s i x t h  s e i smic  d e t e c t o r  was i n s t a l l e d  on August 2 8 t h  about 300 m SSW 

from the  h u t .  

A qu ick  i n s p e c t i o n  of  t h e  r eco rd ing  made d u r i n g  t h e  pe r iod  

July 24 - August 3 r e v e a l s  a  g r e a t  number of  sma l l  ea r thquakes  r e -  

corded on a l l  seismometers.  I t  seems p o s s i b l e  t o  l o c a t e  t h e s e  e a r t h -  

quakes even a s  concerns  dep th  o f  o r i g i n .  Tremors a r e  a l s o  observed.  

On August 1 9 t h  t h e r e  was a  sharp  i n c r e a s e  i n  t remors  co in-  

c i d i n g  wi th  t h e  beg inn ing  o f  t h e  e r u p t i o n  i n  Su r t s ey  i t s e l f .  F ig .  1 

shows t h e  t r a c e  from t h e  SE d e t e c t o r ,  a v e r t i c a l  seismometer only  

about 100 m from t h e  e r u p t i v e  f i s s u r e .  A t  6 :30  U.T. we have t h e  

beginning o f  a  swarm of  smal l  ear thquakes  l a s t i n g  about one hour.  

P r i o r  t o  t h a t  no ea r thquakes  a r e  seen f o r  11 hours .  A t  7:52 t h e r e  

is a  sudden i n c r e a s e  i n  tremor a c t i v i t y  due t o  t h e  beginning 

e r u p t i o n .  37 minutes  l a t e r  t h e  s i g n a l  from t h i s  d e t e c t o r  suddenly 

d i s appea r s  a s  t h e  l a v a  r eaches  t h e  e l e c t r i c  c a b l e  connec t ing  it 

t o  t h e  r e c o r d e r .  

A thorough i n v e s t i g a t i o n  of  t h e  magnetic t a p e  r e c o r d s  from 



Fig .  1 

Seismic  a c t i v i t y  a t  t h e  beginning of  t h e  e r u p t i o n  

on August 1 9 t h ,  1966. 




