
D i s p e r s a l  o f  Seed b y  Snow B u n t i n g s  

t o  S u r t s e v  i n  1967  

by 

S t u r l a  F r i d r i k s s o n  
The A g r i c u l t u r a l  R e s e a r c h  I n s t i t u t e  

and 

Mar a l d u r  S i g u r d s s o n  
The I n d u s t r i a l  R e s e a r c h  and Development I n s t i t u t e  

D i s t a n t  i s l a n c b  l : l~s t  t o  a  g r e a t  e x t e n t  owe t h e i r  p l a n t  and 

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

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

among b i o l o g i s t s .  

I t  was s u g g e s t e d  t h a t  t h e  a l m o s t  s t e r i l e  h a b i t a t  o f  t h e  new 

v o l c a n i c  i s l a n d  o f  S u r t s e y  migh t  o f f e r  an u n i q u e  o p p o r t u n i t y  f o r  

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

l o w e r  a n i m a l s  a c r o s s  w ide  s t r e t c h e s  o f  o c e a n y  

S u r t s e y  b e i n g  t h e  s o u t h e r n m o s t  d r y l a n d  o f  I c e l a n d  m i g h t  become 

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

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

t h e r e  would b e  a  min ima l  p o s s i b i l i t y  f o r  s u c h  m i g r a t o r y  b i r d s  t o  con-  

s Q m e  any amount o f  f o o d  from t e r r e s t r i a l  p l a n t s  o r  a n i m a l s  on S u r t s e y ,  

I f  s u c h  b i r d s  were  t o  b e  c a p t u r e d  on  t h e  i s l a n d  and shown t o  c a r r y  

l i v i n g  o r g a n i s m s  i t  would b e  e x t r e m e l y  r e a s o n a b l e  t o  c o n c l u d e  t h z t  

s u c h  o r g a n i s m s  had b e e n  t r a n s p o r t e d  by t h e  b i r d s  t o  S u r t s e y  o v e r  t h e  

o c e a n ,  

For  t h i s  r e a s o n  two a s s i s t a n t s  were  g i v e n  t h e  t a s k  o f  r e c o r d i n g  

m i g r a t i o n  o f  b i r d s  t o  t h e  i s l a n d  2nd t o  c o l l e c t  a v a r i e t y  o f  b i r d s  

o n  S u r t a e y  a s  t h e y  a r r i v e d  d u r i n g  t h e  p e r i o d  March 3 1  t o  May 12  1967 ,  

The  o r n i t h o l o g i c a l  work was s u p e r v i s e d  by D r .  F i n n u r  Gudmundsson who 

w i l l  r e p o r t  s e p a r a t e l y  on  t h e  m i g r a t i o n  o f  t h e  b i r d s .  

The b i r d s  c a u g h t  by t h e  a s s i s t a n t s  were  i d e n t i f i e d ,  s e x e d ,  and 

w e i g h e d .  They were  t h e n  c l o s e l y  s e a r c h e d  f o r  any p o s s i b l e  s e e d s  o r  

o t h e r  o r g a n i s m s  wh ich  migh t  b e  a t t a c h e d  t o  t h e  e x t e r i o r  o f  t h e  body,  

a f t e r  wh ich  t h e  b i r d s  were  d i s s e c t e d  and t h e i r  a l i m e n t a r y  t r a c t  

c l e a n e d  o f  c o n t e n t ,  T h i s  c o n t e n t  was t h e n  measured by volume and 



w e i g h t  and i n s p e c t e d  f o r  o r ~ a n i s m s '  i f  t h e r e  were  s e e d s  p r e s e n t  t h e y  

might  b e  i d e n t i f j s c l  ,and t e s t e d  f o r  g e r m i n a t i o n  F i n a l l y ,  t h e  g r i t  

f rom t h e  g i z z a r d  w q s  i n s p e c t e d  a s  i t s  m i n e r a l s  o r  r o c k t y p e s  migh t  

r e v e a l  i t s  o r i g i n  and t h u s  t h e  l o c a t i o n  where  t h e  l a s t  i n t a k e  o f  

food had o c c u r r e d  

R e s u l t s  

Prom t h e  t o t a l  number o f  97  b i r d s  o f  1 4  d i f f e r e n t  s p e c i e s ,  none 

o f  t h e  b i r d s  c a r r i e d  s e e d  o r  o t h e r  o r g a n i s m s  on t h e i r  e x t e r i o r ,  A 

few b i r d s ,  however c a r r i e d  nema todes  o r  o t h e r  p a r a s i t e s  wh ich  a r e  

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

Two w a d e r s  had when s h o t ,  o b v i o u s l y  been  f e e d i n g  on E u p h a u s i d s  

wh ich  a r e  r e g u l a r l y  b e i n g  washed upon t h e  s h o r e .  I n  t h r e e  b i r d s  dead  

i n s e c t s  were found i n  uppe r  p a r t s  o f  t h e  a l i m e n t a r y  t r a c t .  Most h i r d  

s t o m a c h s  were p r a c t i c a l l y  empty ,  i n  o t h e r s  t h s r e  was o n l y  some g r i t  

i n  g i z z a r d s  

Of t h e  32 snow ' - u n t i n g s  c a u g h t ,  t e n  i n d i v i d u a l s  o f  t h e  nomina te  

r a c e  h a d ,  i n  a d d i t i o n  t o  g r i t ,  s e e d s  i n  t h e i r  g i z z a r d s .  I n  T a h l e  I 

t h e s e  snow b u n t i n g s  a r e  l i s t e d  w i t h  i n f o r m a t i o n  o n  measu remen t s  o f  

b i r d s  and c o n t e n t  o f  t h e i r  a l i m e n t a r y  t r a c t .  The t e n  b i r d s  c p r r i e d  

w i t h  them 8 7  s e e d s  Most o f  t h e s e  had h a r d  s e e d  c o a t s  and were  b e r r y  

k e r n e l s ,  h u t  two which  were s o f t  had b u r s t  open  and were  p a r t l y  

d i g e s t e d  The m a j o r i t y  o f  t h e  se -4s  s e e r e d  v i a b l e  a ~ d  when few were  

t e s t e d  t h r e e  o f  t h e s e  germi .na ted ,  two o f  which  were  grown t o  m a t u r -  

i t y  The p l a n t s  grown. were t h a t  o f  Polygonium p e r s j c s r i a  L a,nd -- 
Carex n . ig r - I  A l l .  ( C -  Goodenowii Gay) ,  See  T a b l e  111. -- - - 

G r i t  f rom t h e  t e n  snow b u n t i n g s  was examined u n d e r  t h e  p e t r o -  

g r a p h i c  !n i c roscope  Each g r i t  s a m p l e  weighed 0 . 2 - 0  5 grams Ha l f  o f  

e a c h  sample  was used  f o r  t ,he  p r e p a r a t i o n  o f  a  t h i n  s e c t i o n  2nd e a c h  

g r a i n  i d e n t , j f i e d  a s  a m i n e r a l  o r  r o c k t y p e -  The number o f  g r a i n s  

i d e n t i f i e d  i n  e a c h  t h i c  s e c t i o n  r a n g e d  from 97  t o  5 1 1 .  T a h l e  11 shows 

t h a t  t h e  number o f  m i n e r a l  o r  r o c k t y p e s  i s  h i g h  cl8 t y p e s  and 2 

a d d i t i o n a l  u n i d e n t i f i e d  s p e c i e s ) ,  h u t  t h e  g r i t  g r a i n s  c a n ,  hovlever , 
b e  d i v i d e d  i n t o  t h r e e  c l e a r l y  s e p a r a t e d  g r o u p s :  b a s a l t i c  a s h  from 



S u r t s e y ,  metamorphic  r o c h t y p e s  and younger  s e d i m e n t s .  

The a s h  from S u r t s e y  s t a n d s  o u t  c l e a r l y  i n  t h e  m i c r o s c o p e  a s  

a n g u l a r  and l i g h t b r o w n  g l a s s  w i t h  a  l a r g e  number o f  g a s  b u b b l e s  and 

s p a r s e  c r y s t a l s  o f  p l a g i o c l a s e  and o l i v l n e .  

I n  t h e  t a b l e  t h e  m i n e r a l s  q u a r t z ,  p l a g i o c l a s e  and a l k a l i -  

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

p r i n c i p a l  r o c k  fo rming  m i n e r a l s  o f  g r a n i t e  and g n e i s s .  The a l k a l i -  

f e l d s p a r  i s  m o s t l y  a m i c r o c l i n e  wh ich  is c h a r a c t e r i s t i c  o f  meta-  

morph ic  r o c k s .  One o f  t h e  b i r d s  c a r r i e d  g a r n e t ,  b u t  t h i s  m i n e r a l  

i s  common on  t h e  metamorphic  r o c k s  o f  t h e  S c o t t i s h  H i g h l a n d s  and 

n o r t h w e s t e r n  I r e l a n d .  High g r a d e  metamorphic  r o c k s  o c c u r  i n  t h e  

c o r e s  o f  a n c i e n t  c o n t i n e n t s .  L a r g e  a r e a s  composed o f  metamorphic  

r o c k s  a r e  t o  b e  found  i n  S c o t l a n d ,  H e b r i d e s ,  N o r t h  and Nor thwes t  

I r e l a n d ,  S h e t l a n d  T s l a n d s ,  S c a n d i n a v i a  and G r e e n l a n d .  I n  I c e l a n d  

me tamorph ic  r o c k s  of  t h i s  k i n d  h a v e  n e v e r  b e e n  f o u n d ,  s i n c e  I c e l a n d  

is g e o l o g i c a l l y  a  v e r y  young c o u n t r y .  

Conc lud ing  r e m a r k s  

The r e c o r d s  i n d i c a t e  t h a t  o f  t h e  1 4  s p e c i e s  o f  b i r d s  c a u g h t  

on  t h e  i s l a n d  o n l y  t h e  snow b u n t i n g s  were  s e e d  c a r r i e r s .  I t  must b e  

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

s e e d s  o f  t h i s  s i ze  and k i n d  on t h e  i s l a n d .  A s  t h e  s e e d s  were  i n  

t h e  g i z z a r d  and none i n  t h e  s tomach ,  i t  p r o v e s  t h a t  t h e  b i r d s  had 

n o t  been  c a u g h t  f e e d i n g ,  b u t  a p p a r e n t l y  consumed t h e  s e e d s  a t  an 

e a r l i e r  t i m e .  The accompanying r o c k s  and m i n e r a l s  d e f i n i t e l y  show 

t h a t  t h e  b i r d s  had n o t  been  on t h e  ma in l and  o f  I c e l a h d ,  i . e .  t h e r e  

was no o l d  I c e l a n d i c  b a s a l t  i n  t h e  g i z z a r d s .  On t h e  o t h e r  hand ,  

t h e r e  were  g r a i n s  o f  c i n d e r  p i c k e d  up i n  S u r t s e y  and m o s t l y  meta- 

morphic  r o c k t y p e s  and younger  s e d i m e n t s ,  which  must  have b e e n  

c o l l e c t e d  by t h e  b i r d s  o u t s i d e  I c e l a n d ,  

I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  b i r d s  were n o t  o f  I c e l a n d i c  

r a c e .  I t  i s ,  however ,  u n l i k e l y  t h a t  t h e y  were  a r r i v i n g  from Green-, 

l a n d  a t  t h i s  t i m e  o f  t h e  y e a r ,  and w i t h o u t  s t o p p i n g  on t h e  ma in l and  

o f  I c e l a n d .  More l o g i c a l  e x p l a n a t i o n  is  t h a t  t h e  b i r d s  m i g r a t e  f o r  



t h e  w i n t e r  t o  t h e  B r i t i s h  I s l a n d s  o r  t h e  C o n t i n e n t  o f  E u r o p e .  The 

c o l l e c t i o n  o f  r o c k s  i n  t h e  g r l t  i n d i c a t e  t h a t  t h e  b i r d s  had b e e n  

f e e d i n g  l a t e l y  i n  t h e  S c o t t i s h  H i g h l a n d s .  

Most o f  t h e  s e e d  s p e c i e s  i d e n t i f i e d  a r e  r a t h e r  common b o t h  t o  

I c e l a n d  and t h e  B r i t i s h  I s l a n d s ,  s u c h  a s  t h e  - Empetrum. S c i r p u s ,  

S p e r g u l a  and Carex  n i g r n  and t h e  o c c u r r e n c e  o f  t h e s e  i n  t h e  g i z z a r d s  

d o e s  n o t  a l l o w  f o r  any f u r t h e r  s p e c u l a t i o n  about  t h e i r  o r i g i n ,  P o l y -  

gonum p e r s i c a r i a ,  however ,  c a n  b e  r e g a r d e d  a s  a  European  s p e c i e s  which  

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

i s  n o t  a common s p e c i e s  and it  may b e  c o n s i d e r e d  r a t h e r  u n l i k e l y  t h a t  

s e e d  o f  t h i s  p l a n t  would have been  p i c k e a  up i n  I c e l a n d  w l t h  t h e  o t h e r  

s e e d s  o r  t h a t  l t  had been  c a r r i e d  by o c e a n  t o  X u r t s e y  and p j c k e d  up 

t h e r e ,  

One o f  t h e  two s e e d s  i n  s a m p l e  n o -  5  was i d e n t i f i e d  by Br A .  

M e l d e r i s  o f  t h e  B r i t i s h  Museum a s  Andromeda p o l i f o l i a  L T h i s  p l a n t  

i s  d e f i n i t e l y  n o t  found  growing  i n  I c e l a n d ,  b u t  is n a t i v e  t o  Green 

l a n d  a s  w e l l  a s  t h e  B r i t i s h  I s l a n d s  where  i t  i s  found i n  b o g s  from 

Somerse t  t o  t h e  H e b r a d e s ,  

F i n a l l y  t h e  o c c u r r e n c e  o f  Medicago s a t i v a  s e e d  i n  f o u r  s a m p l e s  

{ d e t ,  M e l d e r i s )  e l i m i n a t e s  b o t h  G r e e n l a n d  and I c e l a n d  from b e i n g  t h e  
% 

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

i t  is  n o t  u s e d  i n  s e e d  mxx tu re s  i n  I c e l a n d  and d o e s  n o t  p r o d u c e  s e e d  

when sown, On t h e  o t h e r  hand ,  i t  grows i n  t h e  B r i t i s h  I s l a n d s :  and 

a l l  t h e  p l a n t  s p e c i e s  a r e  a l s o  t o  be  found  i n  S c a n d i n a v i a ,  b u t  t h e  

p o s s i b i l ~ t y  o f  snow b u n t i n g  coming from t h e r e  is  more u n l i k e l y -  To 

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

t h e  snow b u n t i n g  i t  would be logical t o  c o n c l u d e  t h a t  t h e y  were 

t o g e t h e r  w i t h  t h e  g r l t  p l c k e d  up h y  t h e  b i r d s  i.n t h e  B r i t i s h  I s l a n d s  

and c a r r i e d  by  the^ o v e r  t h e  o c e a n  t o  S u r t s e y  on t h e i r  m i g r a t i o n  t o  

G r e e n l a c d  v i a  I c e l a n d ,  A f t e r  t h i s  t r a n s ~ o r t a t i o n  some o f  t h e  s e e d  

a t  l e a s t  s t i l l  r e t a i n e d  t h e i r  g e r ~ i n a t i o n  s b i l i t y ,  The i n c i d e n c e  is 

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

b i r d s ,  

Ackr~owledgements  

T h i s  work h a s  been  s p o n s o r e d  by t h e  S u r t s e y  R e s e a r c h  S o c i e t y  

w i t h  a g r a n t  from t h e  U, S o  Atomic Energy Commission,  B i o l o g y  B r a n c h ,  

under  c o n t r a c t  No, ATQ30-1)3549, 



TABLE I 

R e c o r d s  o f  snow b u n t i n g s  c a u g h t  o n  S u r t s e y  d u r i n g  March 31 t o  May 1 2 ,  1967 



TABLE I1  

Sample No, 
- - 

T o t a l  weight  0 . 6  0 . 3  0 .2  0 . 5  0 . 2  0 . 4  0  3 0 . 2  0 . 1  0 .2  

Number o f  i d e n t i f i e d  g r a i n s  511 371 173 440 97 387 97 417 177 383 

Mine ra l s  and r o c k t y p e s ,  
exc lud ing  ash  from S u r t s e y ,  % 
Quart lr, 37.2  54 .5  46 .5  6 8 , 3  76.7  2 7 . 0  3 3 . 3  15  6  1 9 - 5  6 . 7  

P l a g i o c l a s e  7 . 4  9 , 6  1 8 , 2  1 . 9  3 . 3  4 6 , 8  2 0 . 8  9 - 8  9 . 7  6 . 7  

A l k a l i f e l d s p a r  4 3 , 9  1 4 . 6  11.8 5 . 6  1 3 , 4  2 . 1  1 5 . 3  69 .8  2 6 , 4  2 . 2  

Magne t i t e  0 . 9  1 . 9  0 . 4  

Garnet  1.8 

Hornblende 2 . 8  1 - 0  2 . 2  

G r a n i t e  1 1 - 5  5 . 9  4 - 5  5 - 6  3 , 3  7 , l  2 0 - 8  1 . 4  2 0 . 9  4r 4 

Horn fe l s  

Sandstone  

Q u a r t z i t e  

Clay 

Arkose 4 . 0  4 . 4  

Limestone 11,l 

D o l e r i t e  3 . 7  

Gne i ss  5  0  4 , 2  6 9  4 8 9  

U n i d e n t i f i e d  m i n e r a l s  6 .  7  

Rockgroups i n  % 
Ash from S u r t s e y  77 1 8 5 . 5  36 4  9 0 . 1  3 8 . 1  63 .6  25 .8  5 0 , 8  5 9 . 3  8 8 , 3  

Metamorphic r o c k s  2 2 . 9  1 4 . 2  5 9 , 5  7 . 4  6 1 . 9  3 5 . 0  73.2  4 8 , 2  3 7 . 9  1 1 . 7  

Sediments  0 . 3  4  1 2 , 5  1 . 4  1 . 0  1 . 0  2 - 8  
- -~------- - 
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