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1. I n t r o d u c t i o n ,  

I v i s i t e d  I c e l a n d  d u r i n g  t h e  d a t e s  J u l y  2 5  t h r o u g h  August  6 ,  

1965 ,  u n d e r  s p o n s o r s h i p  o f  t h e  S u r t s e y - I c e l a n d  R e s e a r c h  Commit tee .  The 

p u r p o s e s  of  my v i s i t  we re  t h r e e f o l d :  1 )  t o  l ook  f o r  e a r l y  s i g n s  o f  

m i c r o b i a l  l i f e  on S u r t s e y ,  , e s p e c i a l l y  i n  m a r i n e  b a c t e r i a  o f  t h e  g e n u s  

L e u c o t h r i x ;  2 )  t o  s t u d y  L e u c o t h r i x  mucor o n  t h e  c o a s t s  o f  I c e l a n d  

i t s e l f ;  and  3 )  t o  s t u d y  t h e r m a l  a l g a e  and  b a c t e r i a  i n  I c e l a n d i c  h o t  

s p r i n g s .  A l t h o u g h  my t i m e  was l i m i t e d ,  I was a b l e  t o  a c c o m p l i s h  most  

o f  t h e s e  g o a l s .  

2 .  S u r t s e v .  

The new e r u p t i o n  a l t e r e d  t h e  p o s s i b i l i t i e s  f o r  work on S u r t s e y ,  

s o  t h a t  my work h e r e  was l i m i t e d .  However, I was a b l e  t o  make a  number 

o f  g e n e r a l  o b s e r v a t i o n s  which  may b e  o f  some i n t e r e s t  i n  t h e  d e v e l o p i n g  

b i o l o g y  o f  S u r t s e y .  

a )  The p r i m a r y  r e q u i r e m e n t  f o r  t h e  deve lopmen t  o f  l i f e  is  a  

s o u r c e  o f  e n e r g y .  Energy on S u r t s e y  is  a v a i l a b l e  i n  t h e  form o f  l i g h t ,  

b u t  s i n c e  p h o t o s y n t h e t i c  p l a n t s  have  n o t  d e v e l o p e d  y e t ,  t h i s  . s o u r c e  

i s  n o t  b e i n g  u s e d .  Energy is a l s o  a v a i l a b l e  on  S u r t s e y  i n  t h e  form o f  

o r g a n i c  s u b s t a n c e s  wh ich  a r e  b e i n g  c o n t r i b u t e d  by t h e  exc remen t  o f  

b i r d s  a n d  by m a t e r i a l s  d r i f t i n g  o n t o  t h e  b e a c h .  T h e s e  m a t e r i a l s  a r e  

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

S u r t s e y  would n o t  be e x p e c t e d  t o  b e  d i f f e r e n t  f rom t h e i r  u t i l i z a t i o n  

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

m i c r o o r g a n i s m s  a t t a c k i n g  t h e s e  t k i n g s .  The c o n t r i f i u t i o n  o f  o r g a n i c  

m a t t e r  f rom t h e s e  s o u r c e s  s h o u l d  n o t  be  u n d e r e s t i m a t e d .  L i t e r a l l y  



hundreds of g u l l s  and t e r n s  were s e e n  r o o s t i n g  on S u r t s e y ,  and on one 

c l i f f  on t h e  Sou th  West s i d e  of t h e  i s l a n d ,  t h e  r o c k s  were a lmos t  w h i t e  

from excrement .  The amount of  m a t e r i a l  d r i f t i n g  a s h o r e  is a l s o  q u i t e  

h i g h ,  and I made a  l a r g e  list i n  a b o u t  a n  hour ,  a s  s e e n  i n  T a b l e  1. 

T a b l e  1 

L i s t  o f  m a t e r i a l s  d r i f t i n g  o n t o  S u r t s e y  which cou ld  s e r v e  
a s  energy s o u r c e s  f o r  l i v i n g  organisms 

Kelp f r o n d s  
G u l l  f e a t h e r s  
Large  t r e e  s tumps and l o g s  
Lumber i n  t h e  form of  boards  
Board w i t h  a t t a c h e d  b a r n a c l e s  
B o t t l e s  w i t h  a t t a c h e d  b a r n a c l e s  
Orange p e e l s  
P l a s t i c  n e t  f l o a t e r s  
Egg c a r t o n  
Orange c r a t e  
Wooden B a r r e l  
P i e c e s  o f  r o p e  
Dead a n i m a l s  

Other  i t e m s  found on t h e  beach which were nonorgan ic  inc luded :  l i g h t  

b u l b ,  m e t a l  f l o a t ,  empty b o t t l e ,  g l a s s  f i s h i n g  f l o a t .  

The p o i n t  of  making t h e  above l ist  i s  t o  emphasize t h a t  f o r  a  

c o n s i d e r a b l e  l e n g t h  o f  t ime t h e  main i n f l u e n c e  on t h e  development of  

l i f e  on S u r t s e y  w i l l  come from secondary  s o u r c e s  which a r r i v e  a c c i d e n t -  

a l l y .  For  a  s e l f - c o n t a i n e d  ecosys tem,  t h e  development o f  p h o t o s y n t h e t i c  

p l a n t s  w i l l  be  e s s e n t i a l .  A t  t h e  moment, s e v e r a l  f a c t o r s  w i l l  p robab ly  

i n h i b i t  e x t e n s i v e  development of t e r r e s t r i a l  p l a n t s :  1 )  The con- 

t i n u i n g  a c c u m u l a t i o n  o f  a s h ,  c o v e r i n g  up any p l a n t s  which t a k e  r o o t ;  

2) t h e  v e r y  porous  n a t u r e  of  t h e  r o c k  and v o l c a n i c  a s h ,  r e s t r i c t i n g  

wa te r -ho ld ing  c a p a c i t y ;  3)  t h e  v e r y  s a l t y  n a t u r e  of t h e  r o c k  and a s h ,  

p r e v e n t i n g  t h e  development of  non-ha lophy t i c  p l a n t s .  T h i s  1 a s t . p o i n t  

might  n o t  b e  a p p r e c i a t e d ,  b u t  I obse rved  on t h e  South  West s i d e  of  

t h e  i s l a n d  t h a t  wa te r  which had l e a c h e d  th rough  t h e  s o i l  and was 

d r i p p i n g  down i n  overhang ing  c a v e s  f a r  above t h e  zone o f  wave a c t i o n  

was very  s a l t y ,  much more s o  t h a n  s e a  w a t e r .  



Some o r g a n i c  m a t t e r  migh t  b e  c r e a t e d  r i g h t  i n  t h e  v o l c a n o ,  from 

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

a s  C02 a s  p r i m a r y  c a r b o n  s o u r c e .  A l though  p r o b a b l y  n o t  i m p o r t a n t  

q u a n t i t a t i v e l y ,  t h e  n a t u r e  and  c o m p o s i t i o n  o f  s u c h  m a t e r i a l s  would be  

o f  i n t e r e s t  i n  r e l a t i o n  t o  i d e a s  on  t h e  o r i g i n  o f  l i f e .  However, i t  

would b e  e s s e n t i a l  t o  c o l l e c t  m a t e r i a l  d i r e c t l y  f rom t h e  e r u p t i o n ,  

s i n c e  o n c e  t h e  m a t e r i a l  r e a c h e d  t h e  ground i t  c o u l d  b e  c o n t a m i n a t e d  

by b i r d s ,  e t c .  

The l a g o o n  i n  S u r t s e y  h a s  a  s a l i n i t y  o f  s e a  w a t e r ,  and  t h e  w a t e r  

c a n  b e  i n f e r r e d  t o  b e  d e r i v e d  from t h e  s e a  s i n c e  I saw a  m e t a l  f i s h i n g  

f l o a t  and a  b o t t l e  i n  t h e  l a g o o n  wh ich  u n d o u b t e d l y  came from t h e  s e a  

d u r i n g  a  h i g h  w a t e r  i n t e r v a l .  A t  p r e s e n t  t h i s  l a g o o n  d o e s  n o t  have  a 

h i g h  b i o l o g i c a l  d e v e l o p m e n t ,  b u t  i f  i t  r e m a i n s  i t  s h o u l d  become p ro -  

d u c t i v e ,  s i n c e  i t  is s h a l l o w .  My pH measurement  o n  l a g o o n  w a t e r  was 
* 

7 . 2 5 ,  which  is  a  l i t t l e  low f o r  s e a  w a t e r ,  s o  t h a t  I assume a c i d i c  

m a t e r i a l s  f rom t h e  v o l c a n o  a r e  p r e s e n t .  

The u l t i m a t e  b i o l o g i c a l  deve lopment  o f  S u r t s e y  w i l l  p r o b a b l y  be  

s i m i l a r  t o  t h e  o t h e r  i s l a n d s  i n  t h e  V e s t m a n n a e y j a r .  S i n c e  none of  t h e s e  

i s l a n d s  have what  would b e  c o n s i d e r e d  a  l u s h  t e r r e s t r i a l  v e g e t a t i o n ,  

i t  is u n l i k e l y  t h a t  S u r t s e y  w i l l  b e  o t h e r w i s e .  C l e a r l y  i t  w i l l  be  t h e  

m a r i n e  v e g e t a t i o n  w h i c h  w i l l  b e  most  h i g h l y  d e v e l o p e d .  A t  p r e s e n t ,  

t h e r e  a r e  no s e a  weeds on  t h e  r o c k s  o f  S u r t s e y .  I t  w i l l  b e  o f  g r e a t  

i n t e r e s t  t o  f o l l o w  t h e  deve lopment  o f  s e a  weeds o n  t h e s e  r o c k s  t h r o u g h -  

o u t  t h e  n e x t  few y e a r s ,  and t h i s ,  t o  my mind,  s h o u l d  b e  t h e  ma jo r  

e f f e c t  o f  t h e  b i o l o g i c a l  r e s e a r c h .  

3 .  L e u c o t h r i x  mucor o n  I c e l a n d i c  s e a  c o a s t s .  

My e a r l i e r  work had shown t h a t  L.  mucor o c c u r r e d  a s  a n  e p i p h y t e  - 
i n  t e m p e r a t e  w a t e r s  o n  s e a  weeds g rowing  on  exposed  c o a s t s  where  t h e r e  

was much wave a c t i o n .  The h y d r o g r a p h i c  c o n d i t i o n s  o f  I c e l a n d  s u g g e s t e d  

t h a t  L .  mucor would b e  common h e r e ,  and  t h i s  p r e d i c t i o n  t u r n e d  o u t  t o  - 
b e  t r u e .  I i s o l a t e d  s e v e r a l  new s t r a i n s  i n  p u r e  c u l t u r e  f rom m a t e r i a l  



c o l l e c t e d  a t  Cape R e y k j a n e s  and  a l o n g  t h e  c o a s t  n e a r  R e y k j a v i k .  I n  

a d d i t i o n ,  I s e t  up a  number o f  r a d i o a u t o g r a p h i c  e x p e r i m e n t s  wh ich  

p r o v i d e d  q u a n t i t a t i v e  d a t a  on t h e  g rowth  r a t e  o f  L, mucor d i r e c t l y  - 
i n  n a t u r e .  

The r e s u l t s  o f  t h i s  work have been  i n c o r p o r a t e d  i n t o  a  p a p e r :  

The h a b i t a t  o f  L e u c o t h r i x  mucor,  a  w i d e s p r e a d  m a r i n e  o r g a n i s m ,  which  

h a s  been  s u b m i t t e d  t o  t h e  j o u r n a l  Limnology and Oceanography.  

4. Work on I c e l a n d i c  h o t  s p r i n g s .  

I had worked e a r l i e r  on  h o t  s p r i n g s  o f  Y e l l o w s t o n e  and  I found  

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

I n  I c e l a n d  I v i s i t e d  s p r i n g s  a t  H v e r a g e r d i ,  G e y s i r ,  Cape R e y k j a n e s ,  

and  R e y k j a d a l s  R i v e r  by R e y k h o l t ,  Q u a n t i t a t i v e  s t u d i e s  were  done  i n  

o n l y  one  s p r i n g ,  and  a r e  found i n  t h e  r e p o r t :  T e m p e r a t u r e  Optima 

f o r  A l g a l  Development i n  P e l l o w s t o n e  and  I c e l a n d  Hot S p r i n g s .  

I n  g e n e r a l ,  b i o l o g i c a l  deve lopment  is  less  e x t e n s i v e  i n  Ice- 

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

known. A s  f a r  a s  I c a n  t e l l  f rom t h e  l i t e r a t u r e ,  I am t h e  o n l y  p e r s o n  

who h a s  t r i e d  t o  compare s p r i n g s  f rom t h e  two s o u r c e s  on  a  q u a n t i t a t i v e  

b a s i s .  The h i g h e r  pH o f  t h e  I c e l a n d i c  s p r i n g s  may e x p l a i n  t h e i r  p o o r e r  

b i o l o g i c a l  deve1opmen.t. 

The s e a  w a t e r  h o t  s p r i n g  a t  Cape R e y k j a n e s ,  wh ich  is u n i q u e  i n  

t h e  w o r l d ,  was c o m p l e t e l y  d e v o i d  o f  b i o l o g i c a l  deve lopmen t .  The pH o f  

t h i s  s p r i n g  was a r o u n d  5 , 0 ,  which  is low f o r  s e a  w a t e r ,  and  t h i s  may 

b e  r e s p o n s i b l e  f o r  i t s  s t e r i l i t y .  T h i s  s p r i n g  s h o u l d  b e  s t u d i e d  f u r t h e r .  

I was i n t e r e s t e d  t o  o b s e r v e  t h e  e x t e n t  o f  c o m m e r c i a l i z a t i o n  o f  

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

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

i v i t y .  I would hope ,  however ,  t h a t  a t  l e a s t  some o f  t h e  I c e l a n d i c  h o t  

s p r i n g s  c o u l d  b e  p r o t e c t e d  from e x p l o i t a t i o n ,  s i n c e  t h e y  a r e  i n  many 

ways u n i q u e .  The u s e  o f  s o a p  i n  t h e  G e y s i r  s p r i n g s ,  wh ich  I o b s e r v e d  



d i r e c t l y ,  is u n d o u b t e d l y  r e s p o n s i b l e  f o r  t h e  l a c k  o f  a l g a l  g rowth  i n  

many o f  t h e  s p r i n g s  i n  t h i s  g r o u p .  Good c o n s e r v a t i o n  i d e a l s  o n  a  t o u r i s t  

, a t t r a c t i o n  o f  t h e  s i g n i f i c a n c e  of G e y s i r  would r e q u i r e  a  c o m p l e t e  l a c k  

o f  human d i s t u r b a n c e .  




