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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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