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Ab s t r ac t 

Clayoquot S p i t  on t h e  n o r t h  end of Stubbs I s l a n d  i s  a t r a d i t i o n a l  s t a g i n g  
and f eed ing  area f o r  Brant  m i g r a t i n g  n o r t h  a long  t h e  west coas t  of Vancouver 
I s l a n d .  O i l  f rom t h e  N e s t u c c a  s p i l l ,  w h i c h  o c c u r r e d  o f f  Wash ing ton  on 23 
December 1988, i m p a c t e d  S t u b b s  I s l a n d  e a r l y  i n  J a n u a r y  1989. To assess 
p o t e n t i a l  p e r t u r b a t i o n  t o  m i g r a t i n g  B r a n t  i n  t h e  s p r i n g  of  1989, a s t u d y  of 
Brant  fo rag ing  behavior  w a s  conducted throughout  the  pe r iod  they  were p resen t  
on the  i s land .  

Flocks of up t o  480 b i r d s  were counted a t  Stubbs I s l a n d  dur ing  t h e  s tudy  
period. Brant  s p e n t  more t i m e  swimming o f f s h o r e  than  foraging.  Of t h e  t o t a l  
t i m e  s p e n t  by a l l  b i r d s  observed, Brant  s p e n t  4 8  percen t  swimming, 3 2  percent  
forag ing ,  10 pe rcen t  f l y i n g ,  e i g h t  pe rcen t  preening and two pe rcen t  in o t h e r  
act ivi t ies .  Bi rds  s p e n t  s i g n i f i c a n t l y  more t i m e  fo rag ing  a t  low and medium 
t i d e s  than du r ing  h igh  t i des .  

Disturbances,  t h a t  pu t  a l l  Brant  i n t o  f l i g h t ,  occurred dur ing  31  pe rcen t  
of t h e  observa t ion  i n t e r v a l s .  Bald Eag les  and Ospreys were r e s p o n s i b l e  f o r  6 4  
p e r c e n t ,  and  p l a n e s  and b o a t s  p a s s i n g  c l o s e  by a c c o u n t e d  f o r  25 p e r c e n t  of 
those  dis turbances.  "he frequency of d i s tu rbance  reduced t h e  amount of t i m e  
Brant  spen t  foraging.  

S m a l l  p o c k e t s  of e e l g r a s s  i n  t h e  n o r t h w e s t  bay  of  S t u b b s  I s l a n d  were  
s t i l l  c o a t e d  w i t h  o i l .  b u t  n o  B r a n t  f o r a g e d  t h e r e .  There  w a s  n o  i n d i c a t i o n  
d u r i n g  t h i s  s t u d y  o r  f rom a n e c d o t a l  r e p o r t s  by  l o c a l  o b s e r v e r s  t h a t  B r a n t  
no rma l ly  used t h a t  area. No o i l  was de tec t ed  i n  t h e  main fo rag ing  area on t h e  
n o r t h  end  of  t h e  i s l a n d .  and t h e r e  w a s  n o  o b v i o u s  p e r t u r b a t i o n  to B r a n t  
behavior  caused by t h e  presence of o i l .  

Herring, which t r a d i t i o n a l l y  spawn i n  t h e  v i c i n i t y  of Stubbs I s l a n d ,  d id  
n o t  spawn t h e r e  i n  1989. H e r r i n g  spawn a p p e a r s  t o  be a n  i m p o r t a n t  f o o d  
resource  f o r  mig ra t ing  Brant  i n  some areas, bu t  it is unknown t o  what e x t e n t  
Brant  s topp ing  a t  Stubbs I s l a n d  no rma l ly  f e e d  on spawn. Whether t he  presence 
of o i l  a f f e c t e d  t h e  d i s t r i b u t i o n  of he r r ing  spawn w a s  beyond t h e  scope of t h i s  
s tudy.  

All Brant  on Stubbs I s l a n d  were inspec ted  f o r  l e g  bands and n a s a l  d i sks .  
Three  b i r d s  marked  w i t h  n a s a l  d i s k s  were s i g h t e d  d u r i n g  t h e  s t u d y .  Those 
b i r d s  were marked i n  no r the rn  Alaska. No b i r d s  w i t h  l e g  bands were observed. 
I n f o r m a t i o n  on m i g r a t i o n  p a t t e r n s  w i l l  a s s i s t  management of  s p e c i f i c  sub-  
popula t ions .  
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La pointe Clayoquot, A la section nord de l'ile Stubbs est un site 
traditionnel de reps et d'alimentation pour la bernache cravant lors de sa 
migration printanidre le long de la cbte ouest de l'ile de Vancouver. 
L'huile du dbversement Nestucca, qui eut lieu au large de 1'6tat de 
Washington le 23 dhmbre 1988, a contamine 1'Ple Stubbs en janvier 1989. 
Afin d'bvaluer les effets possibles d'une telle perturbation sur la 
bernache cravant, le comportement alimentaire de la bernache cravant fut 
6tudi6 sur l'ile Stubbs au printemps 1989. 

Des groupes contenant jusqu'h 480 oiseaux furent observ& prh de 
l'fle Stubbs durant la @ride d'btude. Les bernaches cravant passerent 
plus de temps A nager au large gut& s'alimenter. Les bernaches cravants 
occup&rent 48% du temps total d'observation A nager, 32% & s'alimenter, 10% 
h voler, 8% h se nettoyer et 2% dans d'autres activiths. Les Bernaches 
s'aliment&rent plus fregUemment aux marees basses et intermMiaires qu'aux 
marks hautes. 

Des dbrangements causant l'envol des bernaches crawnt furent observes 
durant 31% des peSriodes d'observations. L'Aigle A tQte blanche (Haliaeetus 
leucocephalus) et l'aigle pocheur (Pardion haliaetus) caushrent 64% des 
envols tandis qu'avions et bateaux furent responsable de 25% de ces envols. 
Ces dbrangements r&ult&ent en une diminution du temps d'alimentation des 
bernaches cravant. 

Des poches de zoost&res dans la baie nord-ouest de l'ile Stubbs 
etaient encore recowertes d'huile et aucune bernache ne s'alimenta h cet 
endroit. Les observateurs locaux indiquerent que les bernaches cravant 
n'ont Aucune trace d'huile ne fut 
observ& au principal site d'alimentation A l'extr6mit6 nord de l'ile, et 
le comportement de la bernache cravant n'a pas semble affect6 par la 
prbsence d'huile. 

jamais utilisd ce site de par le passe. 

Le hareng, qui fraie traditionnellement 8 proximite de l'fle Stubbs, 
n'a pas fray6 la en 1989. sont apparenmrent une source 
de nourriture importante pour les bernaches cravants h certains endroits, 
mais nous ne savons pas h que1 point ils sont important pour les bernaches 
fr-nhnt 1'41e Stubbs. Les causes de l'absence de fraie du hareng h 
l'ile Stubbs sont inconnues. 

Les oeufs d'harengs 

Toutes les bermches cravants de l'ile Stubbs furknt observks afin de 
ddterminer la presence d'oiseaw bagubs ou avec disques ~ s a u x .  Trois 
oiseaux avec disques nasaux, marques dans le nord de l'blaska, furent 
observes durant l'etude. Aucun oiseau bague ne fut observe. L'information 
sur les patrons de migration aidera h l'amhagement de sous-populations 
distinctes. 
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INTRODUCTION 

C l a y o q u o t  S p i t ,  on t h e  n o r t h  end  of  S t u b b s  I s l a n d ,  i s  a t r a d i t i o n a l  

s t a g i n g  and f eed ing  area f o r  Brant (Branta b e r n i c l a )  i n  s p r i n g  migra t ion  a long  

t h e  w e s t  c o a s t  of Vancouver  I s l a n d  (F ig .  1). Though t h e r e  a r e  e x t e n s i v e  

undis turbed  e e l g r a s s  (Zos te ra  m a r i n a )  b e d s  e l s e w h e r e  i n  s o u t h e r n  C layoquo t  

Sound, s t a g i n g  Brant  are r a r e l y  s i g h t e d  away from Stubbs I s l a n d  (Hatler e t  al. 

1978, Rodway 1989). The peak of mig ra t ion  now occurs  d u r i n g  Apr i l  (Campbell 

-- e t  al. 19891, though t h e r e  used t o  be a s u b s t a n t i a l  movement of Brant  through 

t h e  a rea  i n  March (Hat le r  e t  a l .  1978).  V a g r a n t  f l o c k s  have  been  s i g h t e d  i n  

t h e  area i n  J a n u a r y  and F e b r u a r y  (Rodway e t  a l .  1989) .  S m a l l  numbers  a l s o  

o c c u r  i n  p e l a g i c  w a t e r s  i n  B a r k l e y  Sound i n  March a n d  A p r i l  (Ha t l e r  et &. 

1978, M. Lemon unpub., Rodway 1989). 

Oil from t h e  barge Westucca", s p i l l e d  o f f  Washington 23 December 1988, 

i m p a c t e d  S t u b b s  I s l a n d  e a r l y  i n  J a n u a r y  1989 ( E n v i r o n m e n t a l  P r o t e c t i o n  

da tabase  9 March 1989). The l a r g e s t  q u a n t i t i e s  of o i l  came ashore  on t h e  w e s t  

s i d e  of Stubbs I s l a n d  i n  e a r l y  January,  b u t  about 10% of t h e  exposed e e l g r a s s  

i n  t h e  nor thwes t  bay w a s  o i l e d ,  and pa tches  of o i l  sheen were observed i n  the  

n o r t h e a s t  bay on 1 February 1989. Sub t ida l  o i l  w a s  found by SCUBA d i v e r s  i n  

t h e  channel sou th  of Stubbs I s l a n d  on 7 January (Rodway e t  al. 1989). 

B r a n t  depend on f o o d  r e s o u r c e s  a l o n g  t h e i r  m i g r a t i o n  r o u t e  t o  d e v e l o p  

body reserves f o r  b r e e d i n g  (A. Reed p e r s .  comm.). D i s r u p t i o n  of  n o r m a l  

fo rag ing  p a t t e r n s  could reduce t h e i r  f i t n e s s  f o r  breeding. The o b j e c t i v e  of 

t h i s  s t u d y  was t o  m o n i t o r  B r a n t  f o r a g i n g  b e h a v i o r  a t  S t u b b s  I s l a n d  i n  t h e  

s p r i n g  of 1989, and t o  assess p o s s i b l e  p e r t u r b a t i o n  t o  t h a t  behavior  caused by 

t h e  Nestucca o i l  s p i l l .  S tud ie s  were conducted throughout t h e  per iod  B r a n t  

were p r e s e n t  on t h e  i s l a n d .  

1 
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Figure 1. Location of study area and incidence of oil from the Nestucca 
spill on Stubbs Island. 
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Brant  f l o c k s  were a l s o  s c r u t i n i z e d  f o r  marked b i r d s ,  i n  coopera t ion  w i t h  

a s u r v e y  b e i n g  c o n d u c t e d  on t h e  e a s t  c o a s t  o f  Vancouver  I s l a n d  t o  d e t e r m i n e  

m i g r a t i o n  r o u t e s  o f  d i f f e r e n t  s u b  - p o p u l a t i o n s  (Dawe and Nygren 1989) .  

Informat ion  ga thered  from t h a t  survey  w i l l  assist management of s p e c i f i c  sub- 

populat ions.  and h e l p  e v a l u a t e  the  s i g n i f i c a n c e  of l o c a l  d i s turbances .  

ME !MODS 

S t u b b s  I s l a n d  was s u r v e y e d  i n t e r m i t t e n t l y ,  b e g i n n i n g  on 20 March, t o  

A f t e r  t h e y  had a r r i v e d  and  

The s t u d y  c o n t i n u e d  

m o n i t o r  t h e  a r r i v a l  o f  B r a n t  ( s e e  Rodway 1989). 

began t o  f o r a g e ,  t h e  s t u d y  of  a c t i v i t y  p a t t e r n s  began.  

u n t i l  a l l  Brant  had l e f t  the  area. Observat ions w e r e  conducted on seven days 

between 17 and 28 Apr i l ,  f o r  a t o t a l  of 42.25 h, ex tending  over  a l l  phases of 

t h e  t i d a l  cycle.  No observa t ions  were made a t  n ight .  

In s t an taneous  samples  of behavior  (Altmann 1974) were taken a t  15 minute  

i n t e r v a l s  throughout t h e  observa t ion  per iods.  f o r  a t o t a l  of 176 samples. The 

e n t i r e  f l o c k  w a s  scanned w i t h  a 20X t e l e scope .  and t h e  behavior  of each b i r d  

w a s  r e c o r d e d  a s  f o r a g i n g ,  swimming, p r e e n i n g ,  f l y i n g .  w a l k i n g ,  s t a n d i n g .  

s leeping ,  o r  agon i s t i c .  Foraging behavior  w a s  ca t egor i zed  i n t o  " t ipp ing  up". 

"head dunking",  s u r f  ace p e c k i n g  o f f  s h o r e ,  s u r f a c e  p e c k i n g  a t  s h o r e ,  g r a z i n g  

and probing. The f i r s t  t h r e e  behaviors  a lways occurred i n  t h e  water. Surface 

pecking a t  shore  inc luded  all b i r d s  fo rag ing  a t  t h e  water's edge, whether  they  

were in  the  water o r  s t and ing  on shore. Grazing and probing occurred onshore 

on exposed e e l g r a s s  beds o r  mudflats .  Grazing b i r d s  were f eed ing  on exposed 

ee lgass ,  wh i l e  probing b i r d s  had t h e i r  b i l l s  bu r i ed  i n  t h e  mud and appeared t o  

be grubbing. Behavior w a s  coded as swimming i f  a b i r d  w a s  j u s t  paddl ing  i n t o  

t h e  c u r r e n t  o r  m i l l i n g  o f f s h o r e .  Swimming b i r d s  t h a t  were a l s o  s u r f a c e  

pecking were coded as foraging.  

Each  s c a n  l a s t e d  1-10 m i n u t e s  d e p e n d i n g  on t h e  number  of b i r d s .  t h e  
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l o c a t i o n  of t h e  f l o c k .  and  t h e  v a r i e t y  of  b e h a v i o r s .  D i s t u r b a n c e s  by Ba ld  

E a g l e s  (Haliaeetus l e u c o c e p h a l u s )  , Ospreys  (Pand ion  h a l i a e t u s )  , l o w  f l y i n g  

planes,  b o a t s  and o t h e r  e v e n t s  were recorded dur ing  each 15 minute i n t e r v a l .  

I a l s o  i n s p e c t e d  t h e  e e l g r a s s  beds f o r  ev idence  of o i l .  

Observa t ions  made a t  t h e  beginning and end of a d a i l y  obse rva t ion  p e r i o d  

were t r e a t e d  as h a l f  samples,  and d a i l y  means f o r  each  behavior  ca t egory  were 

c a l c u l a t e d  by: 

Mean= [ O1 + Ox + 2 ..j (x-l)-l 
2 i= 2 

where 0 = obse rva t ion  period. and x = number of observa t ion  per iods.  

T ide  l e v e l s  were t a k e n  f r o m  Canad ian  H y d r o g r a p h i c  S e r v i c e  T i d e  and  

Curren t  Tables  Vol. 6. All t i m e s  are Pac i f ic  Dayl ight  Savings Time. Weather 

c o n d i t i o n s  on each  day of obse rva t ion  are recorded i n  Table 1. 

Table 1. W e a t h e r  c o n d i t i o n s  d u r i n g  t h e  s t u d y  of  
B r a n t  b e h a v i o r  on S t u b b s  I s l a n d .  A p r i l  
1989. 

Date Cloud cover Wind (mph) 

17 A p r i l  clear 1 i gh t s outhe  rl i e  s 
18 Apr i l  sunny. c louds  t o  SE sou th  10 
22 A p r i l  cloudy, r a i n  s o u t h e a s t  5-10 
25 A p r i l  clear n o r t h e a s t  10 
26 A p r i l  broken cloud s o u t h e a s t  5-10 
27 A p r i l  cloudy calm 
28 A p r i l  c lear  c a l m  

De ta i l ed  obse rva t ions  made d u r i n g  t h i s  s t u d y  a r e  appended.  B e h a v i o r a l  

obse rva t ions  are p resen ted  i n  Appendix I. The p ropor t ion  of b i r d s  engaged i n  

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

frequency of d i s t u r b a n c e s  are shown i n  Appendix 11. 
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RESULTS 

Arrival of Brant  -- 
The f i r s t  Brant  s i g h t e d  on Stubbs I s l a n d  dur ing  t h e  s tudy  pe r iod  were two 

b i r d s  p re sen t  on 2 1  March. F i f t y  t o  6 0  Brant s topped b r i e f l y  on Stubbs I s l a n d  

around 28 March, and about 100 were p r e s e n t  f o r  a s h o r t  per iod  on 5 Apr i l  (D. 

Banks pers. comm.). None were observed du r ing  surveys  on 20 March, 2 1  March. 

3 A p r i l  and  4 A p r i l  ( s e e  Rodway 1989) .  A maximum of 3 6 6  g a t h e r e d  a r o u n d  

S t u b b s  d u r i n g  t h e  a f t e r n o o n  of 17 A p r i l .  a n d  numbers  peaked  on 1 8  A p r i l  a t  a 

t o t a l  o f  480 b i r d s .  V a r i a b l e  numbers  were  p r e s e n t  b e t w e e n  1 8  A p r i l  and 2 8  

A p r i l .  when a l l  B r a n t  l e f t  t h e  area. None were s e e n  on 29 o r  3 0  A p r i l  a n d  n o  

f u r t h e r  obse rva t ions  were made. 

Brant  s taged  p r i m a r i l y  i n  Heynen Channel and Fa the r  Char les  Channel o f f  

t h e  n o r t h  a n d  w e s t  s i d e s  o f  C layoquo t  S p i t  (F ig .  1). Some f l o c k s  moved 

p e r i o d i c a l l y  i n t o  t h e  n o r t h  end  of  Van Neve1 Channel  on t h e  e a s t  s i d e  of t h e  

s p i t .  They came a s h o r e  o n l y  on t h e  n o r t h  e n d  and  i n  t h e  n o r t h  bay of  

C layoquo t  S p i t .  The o n l y  e x c e p t i o n  t o  t h i s  o c c u r r e d  on 27 A p r i l  when t h e  

f l o c k  on Clayoquot S p i t  w a s  d i s t u r b e d  by a Bald Eagle  and landed f o r  a b r i e f  

20 m i n u t e  p e r i o d  on t h e  m u d f l a t s  a r o u n d  Deadman Is le ts .  I n e v e r  s a w  b i r d s  

l a n d  on t h e  eas t  s i d e  o r  on t h e  n o r t h w e s t  bay  of S t u b b s  I s l a n d .  t hough  t h e r e  

are e e l g r a s s  beds i n  those  loca t ions .  B i rds  foraged a c r o s s  t h e  n o r t h  bay when 

e e l g r a s s  f l a t s  were exposed, b u t  a t  h ighe r  t i d e  levels s p e n t  t h e i r  t i m e  on ly  

on t h e  wes tern  of t h e  t w o  s a n d s p i t s  which embrace t h e  n o r t h  bay. 

A c t i v i t y  p a t t e r n s  

Over t h e  e n t i r e  s t u d y  p e r i o d .  B r a n t  s p e n t  more t i m e  swimming o f f s h o r e  ’ 

t h a n  f o r a g i n g  ( T a b l e s  2 and  3) .  Overal l  means of t h e  p e r c e n t a g e  of  b i r d s  

engaged  i n  e a c h  b e h a v i o r  i n d i c a t e  t h a t  B r a n t  s p e n t  43 p e r c e n t  of t h e i r  t i m e  

swimming compared t o  35 percent  fo rag ing  (Table 2). The percent  of t i m e  s p e n t  
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f o r a g i n g  r a n g e d  f r o m  t h r e e  p e r c e n t  on 28 A p r i l  t o  55 p e r c e n t  on 25 A p r i l .  

W e i g h t i n g  e a c h  s a m p l e  a c c o r d i n g  t o  t h e  number  of b i r d s  i n v o l v e d  i n  e a c h  

obsenra t ion ,  showed t h a t  t h e  a c t u a l  t i m e  s p e n t  fo rag ing  by a l l  b i r d s  was only 

32 percen t  compared t o  48 percen t  s p e n t  swimming o f f shore  (Table 3). 

Table 2. Mean numbers  of b i r d s  and  mean d a i l y  a c t i v i t y  of  
m i g r a t i n g  Brant  a t  Stubbs I s l a n d ,  A p r i l  1989. 

Mean no. Foraging Swimming F ly ing  Preening Other 
of b i r d s  ( X )  (.%I (%I a> (%I  

17 A p r i l  2 27 9 80 9 0 2 
18 A p r i l  36 1 20 56 15 7 2 
22 A p r i l  3 09 53 33 5 7 2 
25 A p r i l  52 55 21 4 17 3 
26 A p r i l  124 15 59 16 10 0 
27 A p r i l  118 52 22 9 17 0 
28 A p r i l  39 3 97 0 0 0 

Overall 35 43 10 10 2 

Table 3. T o t a l  Bran t -hour s  s p e n t  i n  v a r i o u s  a c t i v i t i e s  by 
m i g r a t i n g  B r a n t  d u r i n g  o b s e r v a t i o n s  a t  S t u b b s  
I s l and ,  A p r i l  1989. 

Behavior (Brant-hours) 

Date Foraging Swimming F ly ing  Preening Other  Tota l  

17 A p r i l  
18 A p r i l  
22 A p r i l  
25 A p r i l  
26 A p r i l  
27 A p r i l  
28 Apr i l  

To ta l  
Pe rcen t 

51 
798 
1163 
17 6 
156 
46 2 

0 

2 806 
32 

468 41 
1995 . 500 
842 100 
78 11 
622 147 
180 78 
14 0 

419 8 87 5 
48 10 

0 10 
25 9 57 
157 57 
39 8 
13 0 3 
153 2 
0 0 

736 13 8 
8 2 

56 8 
3608 
23 18 
311 
105 8 
874 
15 

87 53 
100 

The p ropor t ion  of t i m e  s p e n t  fo rag ing  v a r i e d  i n  r e l a t i o n  t o  t h e  level  of 

t h e  t i d e  ( T a b l e  4, Fig.  2-5). B r a n t  s p e n t  more t i m e  f o r a g i n g  a t  l o w  and  

medium t i d e s  than  a t  h igh  t ide .  Near low t i d e ,  fo rag ing  w a s  t h e  predominant 
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behavior,  bu t  dur ing  medium and h igh  t i de .  swimming was more frequent .  

Table 4. Mean a c t i v i t y  d u r i n g  t h r e e  p h a s e s  o f  t h e  t i d e  (see 
Appendix 1 1 )  of m i g r a t i n g  B r a n t  a t  S t u b b s  I s l a n d .  A p r i l  
1989. 

Number of 
observa t ion  Foraging Swimming Fly ing  Preening Other 

pe r iods  (XI (XI (XI ( X I  ( X I  

Low t i d e  69 5 4  26 9 11 1 
Medium t i d e  67 30 42 10 14  3 
High t i d e  40 8 77 11 3 0 

Most f o r a g i n g  o c c u r r e d  on s h o r e  o r  a t  s h o r e .  Of t h e  t o t a l  f o r a g i n g  

b e h a v i o r  o b s e r v e d .  36 p e r c e n t  w a s  coded  as g r a z i n g ,  3 1  p e r c e n t  as  s u r f a c e  

pecking a t shore .  and one pe rcen t  as probing. Foraging o f f s h o r e  inc luded  e i g h t  

p e r c e n t  s u r f a c e  peck ing ,  s e v e n  p e r c e n t  "head dunking".  and  one p e r c e n t  

"tipping-up". "Head-dunking" and  " t i p p i n g  -up" o c c u r r e d  when e e l g r a s s  b e d s  

w e r e  covered w i t h  sha l low water. p r i m a r i l y  dur ing  ebbing t i d e s .  

F l y i n g  c o m p r i s e d  10  p e r c e n t  of t h e  t o t a l  a c t i v i t y  of B r a n t  a t  S t u b b s  

I s land .  I t  w a s  o f t e n  a result of d i s tu rbance  (see below). bu t  a l s o  occurred 

when f l o c k s  were moving from o f f shore  on to  dry ing  mudf l a t s  and e e l g r a s s  beds. 

as  w e l l  as when f l o c k s  were p r e p a r i n g  t o  l eave  t h e  a r e a  and c o n t i n u e  t h e i r  

mig ra t ion  northward. I t  occurred i n  similar p ropor t ions  a t  all t i d e  leve ls  

(Tab le  4).  

B i r d s  engaged  i n  p r e e n i n g  a c t i v i t i e s  10 p e r c e n t  of t h e  t i m e  ( T a b l e  2).  

Almost  a l l  p r e e n i n g  o c c u r r e d  on s h o r e  o r  a t  s h o r e .  B i r d s  were i n f r e q u e n t l y  

seen ba th ing  offshore.  Bathing a t  sho re  c o n s t i t u t e d  a s m a l l  p ropor t ion  (not  

c a l c u l a t e d )  of t o t a l  p r e e n i n g  b e h a v i o r .  mos t  of  w h i c h  c o n s i s t e d  of b i r d s  

s t and ing  on t h e  sand and preening t h e i r  f ea the r s .  Preening behavior  w a s  seen 

more o f t e n  a t  medium and low t i d e s  than  a t  h igh  t i d e s  when b i r d s  s p e n t  most of 

t h e i r  t i m e  o f f s h o r e  (Table 4). 
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Figure  2. Brant a c t i v i t y  a t  Stubbs I s l a n d  on 17 and 18 A p r i l  1989. 
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Figure 3. Brant activity at Stubbs Island on 22 and 25 April 1989. 
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of the  i s l and .  were n o t  a concern f o r  feeding  b i rds .  

Brant d i sp layed  mixed r e a c t i o n s  t o  t h e  presence of mammalian preda tors .  

A s  many as fou r  raccoons (Procyon l o t o r )  were r e g u l a r l y  observed hunt ing  c rabs  

on t h e  e e l g r a s s  f l a t s .  caus ing  no alarm t o  Brant graz ing  c l o s e  by. Yet on one 

occassion,  a river o t t e r  (Lutra canadensis)  walked a c r o s s  the  same e e l g r a s s  

bed. and all Brant took f l i g h t  ahead of it. 

Presence and a f f e c t  of o i l  - 
S m a l l  p o c k e t s  of e e l g r a s s  i n  t h e  n o r t h w e s t  bay of S t u b b s  I s l a n d  were  

s t i l l  c o a t e d  w i t h  o i l ,  b u t  B r a n t  d i d  n o t  f o r a g e  t h e r e  (F ig .  1). There  w a s  n o  

i n d i c a t i o n  dur ing  t h i s  s tudy  o r  from anecdota l  r e p o r t s  by l o c a l  observers  t h a t  

Brant  normal ly  used t h a t  area. N o  o i l  w a s  de t ec t ed  i n  t h e  main fo rag ing  area 

on t h e  n o r t h  end of t h e  i s land .  

Herr ing (Clupea harengus), which t r a d i t i o n a l l y  spawn in t h e  v i c i n i t y  of 

Stubbs I s land .  d i d  n o t  spawn t h e r e  in 1989 (D. Chalmers pers .  comm.). Herr ing 

spawn may be an impor t an t  food r e source  f o r  mig ra t ing  Brant  i n  some areas (A. 

Reed p e r s .  comm.). b u t  t h e r e  have  been  n o  p r e v i o u s  s t u d i e s  of  B r a n t  f o r a g i n g  

a t  S t u b b s  I s l a n d ,  and  i t  i s  n o t  known t o  w h a t  e x t e n t  t h e y  n o r m a l l y  f e e d  on 

h e r r i n g  spawn there .  Herr ing may have been d i sp laced  by t h e  presence of o i l  

i n  t h e  area,  b u t  t h e  i m p a c t  of o i l  on t h e  d i s t r i b u t i o n  of  h e r r i n g  spawn w a s  

beyond the  scope of t h i s  study. 

Observat ions of marked b i r d s  

A l l  Bran t  observed on Stubbs I s l a n d  were checked f o r  l e g  bands and n a s a l  

d i s k s .  No b i r d s  w i t h  l e g  bands  were p r e s e n t  d u r i n g  t h e  s t u d y .  b u t  a t  l e a s t  

t h r e e  d i f f e r e n t  b i r d s  w i t h  n a s a l  d i s k s  were s ighted.  One b i r d  w i t h  a round. 

w h i t e  n a s a l  d i s k  w a s  p re sen t  on 1 8 ,  22 and 26 A p r i l  i n  f l o c k s  of 294. 251 and 

122 b i r d s  r e spec t ive ly .  I t  may have been t h e  same b i r d  on a l l  t h r e e  days. On 
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27 A p r i l .  t h e r e  w a s  one  b i r d  w i t h  a s q u a r e ,  w h i t e  d i s k ,  and  a n o t h e r  w i t h  a 

s q u a r e .  o r a n g e  d i s k  i n  a f l o c k  of  126  b i r d s .  Those b i r d s  were marked  i n  t h e  

Teshekpuk Lake  area of no r the rn  Alaska (see Dawe  and Nygren 1989). 

DISCUSSION 

D u r i n g  t h e  p a s t  100  y e a r s ,  t h e r e  h a s  been  a d r a s t i c  d e c l i n e  of B r a n t  

w i n t e r i n g  i n  B r i t i s h  Columbia.  and  t h e y  now o c c u r  p r i m a r i l y  a s  s p r i n g  

m i g r a n t s  (Campbel l  e t  -- a l .  1989) .  The m a j o r i t y  of  B r a n t  on t h e  P a c i f i c  c o a s t  

now w i n t e r  s o u t h  of B r i t i s h  Columbia.  Hunt ing .  human e n c r o a c h m e n t  a n d  

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

d i s t r i b u t i o n .  I n  t h e  e a r l y  1970's .  Ha t l e r  e t  a l .  (1978) r e c o r d e d  as many a s  

4.000 Brant  a t  Stubbs I s l a n d  dur ing  s p r i n g  mig ra t ion ,  bu t  i n  1989, a maximum 

of 480 b i r d s  were c o u n t e d ,  s u g g e s t i n g  a d e c l i n e  i n  n u m b e r s  v i s i t i n g  t h e  

is1 and. 

Feeding w a s  f r e q u e n t l y  d i s r u p t e d  by d i s tu rbance  dur ing  t h i s  study. and 

t h e  amount of t i m e  Brant  s p e n t  fo rag ing  w a s  l i k e l y  reduced. The percentage o f  

t i m e  s p e n t  f o r a g i n g  on S t u b b s  I s l a n d  (32%) w a s  l o w e r  t h a n  t h a t  r e p o r t e d  

elsewhere.  I n  l a t e  August and e a r l y  September. m i g r a t i n g  Brant  on t h e  n o r t h  

s lope  of Alaska f ed  dur ing  77% of d a y l i g h t  hours  (Kiera 19841, and undis turbed  

Brant  a t  San Quentin Bay, Mexico foraged  dur ing  78 pe rcen t  of d a y l i g h t  hours  

(Kramer  -- e t  al. 1979) .  I n  t h e  D a n i s h  Wadden Sea  i n  au tumn,  B r a n t  f e d  a l m o s t  

cont inuous ly  from 3-4 hours  before  t o  3-4 hours  a f t e r  low t i d e  (Madsen 1988). 

Owens (1977) found  t h a t  t h e  p e r c e n t a g e  of  t i m e  s p e n t  f e e d i n g  by B r a n t  

w i n t e r i n g  in  Essex v a r i e d  between 42 and 82Z. and t h a t  d i s tu rbance  reduced t h e  

amount of t i m e  spen t  fo rag ing  by as much as 11.5%. 

Though Ranwell and Downing (1959) s ta te  t h a t  Brant  are p r i m a r i l y  d i u r n a l  

f eede r s ,  obse rva t ions  by Owens (1977) and Madsen (1988) reveal t h a t  b i r d s  w i l l  

f e e d  i n t e n s i v e l y  a t  n igh t .  Owens sugges t s  t h a t  they  may f e e d  more a t  n i g h t  t o  

1 4  



c o m p e n s a t e  f o r  d i s t u r b a n c e  d u r i n g  t h e  day. No n o c t u r n a l  o b s e r v a t i o n s  were  

made d u r i n g  t h i s  s t u d y  t o  d e t e r m i n e  i f  t h i s  may have  o c c u r r e d  a t  S t u b b s  

I sl and. 

S t u b b s  I s l a n d  i s  t h e  main s t o p o v e r  s i t e  f o r  m i g r a t i n g  B r a n t  a l o n g  t h e  

w e s t  c o a s t  o f  Vancouver  I s l a n d ,  a n d  a n n u a l  m o n i t o r i n g  a t  t h a t  s i t e  i s  

w a r r a n t e d  t o  d e t e r m i n e  p o p u l a t i o n  t r e n d s .  S t u d i e s  of f o r a g i n g  p a t t e r n s  i n  

areas w i t h  less  d i s tu rbance  would h e l p  i n t e r p r e t  behavior  p a t t e r n s  on Stubbs 

I s l a n d ,  and de termine  i f  d i s turbance  levels  are d iscouraging  use of t he  area 

by Bran t .  

The o i l i n g  t h a t  occurred on Stubbs I s l a n d  from t h e  Nestucca s p i l l  d i d  n o t  

a p p e a r  t o  a f f e c t  f o r a g i n g  b e h a v i o r  of m i g r a t i n g  Bran t .  B i r d s  d i d  n o t  u s e  

o i l e d  areas on t h e  w e s t  s i d e  of Clayoquot Sp i t .  bu t  t h e r e  w a s  no i n d i c a t i o n  i n  

t h e  behavior  observed in  1989, o r  from anecdota l  accounts  by l o c a l  observers ,  

t h a t  t h a t  area w a s  t r a d i t i o n a l l y  used f o r  fo rag ing  o r  s tag ing .  Whether o i l i n g  

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

f i t n e s s  of B r a n t  by d e c r e a s i n g  t h e  q u a l i t y  of a v a i l a b l e  food ,  can  o n l y  be 

s p e c u l a t e d  on. B r a n t  t a k e  more a n i m a l  f o o d  as  t h e y  move n o r t h w a r d  d u r i n g  

migra t ion ,  and are known t o  feed  s e l e c t i v e l y  on h e r r i n g  spawn (Cottam et &. 

1944). We need t o  know what o t h e r  s t a g i n g  areas are used by popula t ions  t h a t  

v i s i t  Stubbs I s l a n d ,  and t h e  relative importance of Stubbs I s l a n d  as a f eed ing  

area, before  w e  can e v a l u a t e  the  overall a f f e c t s  of changes i n  the  n u t r i t i o n a l  

q u a l i t y  of a v a i l a b l e  food a t  t h a t  site. 
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Appendix L Activity a€ rnigra- B r a n t  a t  Stubk Island. April 1989. 

b h r  of birds 
W a l l d n g l  

SuIface %face S t a n d i n g /  
Time Total Tipping Head pecking peckins Total SLeePind 
(hrs.) fiFrds up ddcing(dfshcoe) ( a t d m 4  Grazing h b i n g  foraging %inning Freening Elying A g x ~ i s t L c  

17 April Urn t ide  8 1735 h) 
1330 178 0 17 8 0 0 
1345 175 0 55 0 120 
1400 205 18 ia 167 0 20 
1415 162 6 12 ia 1 4  0 0 4 
1430 193 3 3 190 0 0 
1445 165 21 21 136 0 8 
1500 290 0 290 0 0 
1515 216 26 22 4a 133 0 0 35 
1530 258 36 36 208 0 14 
1545 366 47 47 319 0 0 
1600 309 22 22 287 0 0 

830 343 
845 343 
900 322 
915 377 
930 406 
945 221 
loo0 347 
1015 347 
1030 288 
1045 280 
1100 402 
1115 432 
1130 293 
1145 293 
1200 293 
1215 338 
1230 338 
1245 339 
1300 346 
1315 330 
1330 249 
1345 219 
1400 367 
1415 345 
1430 357 

1500 357 
1515 401 
1530 383 
1545 384 
1600 434 

mnt'd 

1445 358 

3 
301 5 

7 a 75 33 
76 

1 16 

a 74 

17 

9 
4 
1 

2 

2 
23 

3 19 
19 
1 

15 
1 16 

7 
6 5 7 169 

3 32 8 0 12 
3% 37 0 0 
76 242 4 0 
329 42 6 0 
17 50 295 0 44 
0 6 o 180 35 
a 232 26 1 6 
0 0 0 347 
17 252 5 14 
0 280 0 0 
9 361 0 32 
4 163 0 218 17 
1 203 71 0 19 
0 82 0 211 
0 187 0 106 
0 333 1 4 
0 218 0 120 
0 339 0 0 
2 332 0 12 
0 330 0 0 
2 223 0 24 
23 195 1 0 
0 363 0 4 
22 323 0 0 
19 337 0 0 1 
1 112 242 0 2 
0 87 0 270 
15 107 198 0 81 
17 349 4 13 
7 19 a 0 179 

187 163 60 14 10 



A p p h  L (mned) 
bber of birds 

Walking/ 
Surface Surface Standingl 

Time Total Tipping Head p e a  pecking Total seeping/ 
(hrs.1 birds 

1615 420 300 1 30 331 64 2 2 3  
1630 356 X X 6 342 10 2 0 2 
1645 395 8 6 13 27 368 0 0 
1700 434 6 6 42 8 0 0 
1715 480 X 3 X X 347 75 5a 0 
1730 426 371 37 1 24 26 0 5 
1745 444 5 24 29 195 0 220 
1830 444 361 361 42 34 0 7 
l a 5  476 a 8 468 0 0 
1830 476 470 47 0 6 0 0 

up dulkitlg(df$ICse) (atshe)  Grazing probing faaging SJimming Free- Elying A p ~ i . s t i c  

22 A p r i l  U a  ti& @ OS0 h) 
815 178 
B O  178 
845 1% 
900 251 
915 251 
BO 251 
945 251 

loo0 249 
1015 310 
l a 0  310 
1045 310 X 
1100 310 X 
1115 313 
1130 313 
1145 323 
1200 354 1 2 
1215 354 
1230 354 
1245 354 
1300 379 
1315 379 
1330 379 
1345 379 
1400 303 
1415 308 
1430 345 
1445 345 
1500 369 
1515 364 
1530 317 
1545 189 

41 

99 

113 
4 

22 
27 
21 
12 
5 
4 

18 
7 
2 

30 
39 

2 
X 
X 

182 
2% 
70 

350 
240 
170 
40 

50 
2 

17 8 
17 5 
176 

212 
220 
225 
27 3 
303 
150 

82 
78 

149 

214 

3 

2 

17 8 0 0 0 
175 0 3 0 
17 6 0 10 0 
71 167 11 0 2 
39 0 7 205 

212 0 39 0 
220 0 31 0 
225 0 24 0 
27 3 0 37 0 
305 0 5 0 
295 0 15 0 
308 0 2 0 
182 0 131 0 
2% 0 17 0 
70 0 44 0 209 

353 0 1 0 
321 0 29 0 4 
248 0 106 0 
2 88 0 53 0 13 

0 379 0 0 
377 0 2 0 

6 359 14 0 
25 305 4 45 
27 245 31 0 
23 27 8 6 0 1 
12 331 2 0 
5 190 0 150 
4 365 0 0 

18 346 0 0 
7 308 2 0 
2 187 0 0 
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App& I. (cont'd) 
Nunber of birds 

Walking/ 
Smface Surface S t a n d i n g /  

Time TotalTipping H e a d  pecking pecking Total S=Find 
(hrs.) birds 

25 April Ucw ti& @ 1015 h) 

up d m i d n g ( d f & d  (at&cre) &&ng probing faaging %imning Areerring Flying AgpIzist5c 

815 67 30 
S O  70 1 X 

845 % 3 
9 0 0 %  
915 % 
930 98 
945 58 
loo0 58 
1015 58 
1000 58 
1045 68 
1100 42 
1115 42 
1130 42 
1145 42 
1200 44 
1215 39 
1230 42 
1245 16 
1300 18 
1315 18 
1330 18 
1345 46 46 
1400 46 
1415 1 

26 April Ucw tide 0 1100 h) 
815 134 
830 244 
a45 243 
900 210 
915 225 
B O  130 X 
945 122 
lo00 134 
1015 119 49 
1000 93 6 
1045 75 
1100 120 
1115 132 
1130 119 
1145 81 
1200 85 
1215 83 
1230 80 

X 

X 

4 

58 

4 
7 

1 
6 

1 
8 

X 

14 

66 

38 
42 
45 

67 

8 
32 
6 
17 
20 

5 
4 

11 

X 

72 

28 
X 

X 

3 
8 
64 

2 

7 

36 

16 
2 
13 
15 

12 
11 
18 
39 
50 
31 

41 

13 
36 

2 
29 

12 

33 
66 
81 
4 
66 
58 
40 
42 
45 
7 
67 
36 
8 
32 
6 
17 
20 
0 
16 
2 
13 
15 
46 
0 
0 

17 
19 
25 
50 
50 
72 
41 
73 
68 
42 
0 
0 
1 
38 
40 
0 
34 
0 

0 
2 
0 

92 
5 
4 
17 
0 
0 
50 
0 
0 
26 
0 
12 
11 
14 
0 
0 
0 
0 
0 
0 

43 
0 

0 
116 
154 
60 
103 
53 
0 
45 
38 
18 
0 
0 

128 
79 
39 
a5 
0 
0 

4 
2 
15 
0 
25 
0 
1 
16 
12 
1 
1 
6 
8 
10 
24 
7 
3 
0 
0 
12 
5 
2 
0 
2 
1 

117 
67 
53 
33 
71 
5 
36 
15 
13 
33 
0 
0 
3 
2 
2 
0 

44 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

42 
0 
0 
0 
0 
0 
0 
0 

0 
42 
11 
67 
0 
0 
45 
0 
0 
0 
75 
120 
0 
0 
0 
0 
5 

80 

30 

1 

9 
2 

4 

1 

1 

1 

1 

20 



1300 62 
1315 72 
1330 81 
1345 75 
1400 94 
1415 74 
1430 72 
1445 73 
1500 156 
1515 139 
1530 154 
1545 153 
1600 153 
1615 18) 
1630 la 
1645 163 

2 1 11 

1 
5 
3 
4 

11 
1 

1 
1 

27 April Ucw tide @ 1155 h> 
800 48 
8L5 48 5 
830 92 
845 92 
900 96 35 
915 112 2 1 
930 111 7 
945 133 6 
loo0 132 63 
1015 131 72 
1030 135 56 
1045 139 70 
1100 139 50 
1115 136 
1130 
1145 116 
1200 116 
1215 116 
1230 83 72 
1245 119 X 

1300 126 
1315 126 2 X 

1330 126 25 
1345 128 
1400 128 
1415 128 11 
1430 126 2 X 

136 (on flats N of Tofino) 

amt'd 

86 
3 
10 
3 
53 

39 

11 
X 

X 
23 
64 

22 

c: 50 

1 

10 

54 

108 
136 

72 
!37 

45 
110 
l2 

X 

2 

14 
2 
5 

3 
4 
0 
0 
11 
9 
0 
0 
1 
1 
0 
0 

a 

1 
5 
86 
3 
45 
16 
60 
6 
63 
126 
95 

15 85 
48 98 

108 
136 
0 
72 
97 
83 

107 
110 
91 
48 
64 
0 
11 
102 

48 
65 
75 
64 
90 
64 
22 
73 
125 
61 
104 
1 5  
152 
179 
167 
156 

43 
38 
0 
0 
0 

56 
26 
121 
67 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
19 
50 
0 
0 
98 
20 

0 
0 
0 
0 
3 
0 
6 
0 
0 
10 
65 
0 
0 
0 
0 
0 
0 

2 
5 
6 
37 
50 
40 
25 
6 
2 
5 
40 
54 
41 
27 
0 
0 
44 
17 
0 
12 
16 
16 
28 
64 
0 
1 
4 

0 
0 
0 
0 
1 
0 
50 
0 
10 
0 
50 
0 
0 
0 

20 
7 

0 
0 
0 
49 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

116 
0 
0 
0 
0 
0 
0 
0 
0 

128 
18 
0 

2 1  



Appndix L (cont'd) 
Nunter of birds 

W a l k h g /  
Surface Surface Standing/ 

Tim TotaLTippling Head pecking pecking Total seepin$ 
Brs.1 hitds 

1445 127 100 100 3 24 0 
1500 124 28 28 81 15 0 
1515 119 1 1 109 9 0 
1530 123 12 70 1 10 93 9 21 0 
1545 0 0 0 0 0 
1600 0 0 0 0 0 

up dmking(df&ore) (at&ore) Grazing probing fceaging %kimming Preerdng Flying AprriStic 

28Ap1ilQcw ti&@l13ooh) 
865 39 2 
900 39 
915 0 
9 3 0 0  
945 0 

2 37 0 0 
0 39 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
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Appendix 11. Summary of Brant a c t i v i t y ,  d i s turbance  and t h e  phase of t h e  t i d e  on 
Stubbs Island, A p r i l  1989. The t i d a l  cycle is broken i n t o  three phases: 
1 - 2 h b e f o r e  t o  2 h a f t e r  low t i d e ;  2 - 2 t o  4 h b e f o r e  and a f t e r  low 
t i d e ;  and 3 - 4 h after t o  4 h b e f o r e  l o w  t i d e .  "Other" a c t i v i t i e s  
i n c l u d e  wa lk ing ,  s tanding,  s l e e p i n g  and a g o n i s t i c .  BAEA = Bald Eagle;  
OSPR = Osprey. 

T3ne Tide Total Foraging Swimming Flying Preening Other Disturbance during in terva l  
(h) phase b i r d s  ( X I  (XI (%I (%) (%I BAEA OSER Plane Boat Unknown 

17 Apr 
1330 3 17 8 0 100 0 0 0 X 
1345 2 17 5 0 31 69 0 0 X 
1400 2 205 9 81 10 0 0 X 
1415 2 162 11 86 0 0 2 X 
1430 2 193 2 98 0 0 0 
1445 2 165 13 82 5 0 0 
1500 2 2 90 0 100 0 0 0 
1515 2 216 22 62 0 0 16 
1530 2 25 8 14  81 5 0 0 X 
1545 1 36 6 13 87 0 0 0 X 
1600 1 3 09 7 93 0 0 0 X 

(La t i d e  k? 1735 h) 

18 Apr 
830 2 3 43 
845 2 3 43 
900 2 322 
915 2 377 
930 2 406 
945 2 221 

1000 2 3 47 
1015 3 3 47 

1045 3 2 80 
1100 3 40 2 
1115 3 402 
1130 3 2 93 
1145 3 293 
1200 3 293 
High t i d e  338 
1230 3 338 
1245 3 339 
1300 3 346 
1315 3 330 
1330 3 249 
1345 3 219 
1400 3 3 67 
1415 2 345 
1430 2 357 
1445 2 35 8 
1500 2 3 57 
1515 2 401 

io30 3 288 

1 
89 
24 
87 
4 
0 

24 
0 
6 
0 
2 
1 
0 
0 
0 
0 
0 
0 
1 
0 
1 

11 
0 
6 
5 
0 
0 
4 

96 3 
11 0 
75 0 
11 0 
12 0 
3 81 

67 0 
0 100 

88 5 
100 0 

90 8 
41 54 
69 0 
28 72 
64 36 
99 1 
64 36 

100 0 
96 3 

100 0 
90 10 
89 0 
99 1 
94 0 
94 0 
31 0 
24 76 
27 0 

0 0 X 
0 0 
1 0 
2 0 

73 11 
0 16 
7 2 
0 0 
2 0 
0 0 
0 0 X 
0 4 

24 6 
0 0 
0 0 X X 

0 0 
0 0 X 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 X 
0 0 
0 0 

68 1 
0 0 

49 20 

cont d 
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Appendix 11. (cont')  

Time T i d e  T o t a l  Foraging Swimming Flying Preening Other Disturbance during interval  
(h) phase birds (I%) (%I (XI (%> (%) BAEA OSPR Plane Boat Unknown 

9 1 1530 2 3 83 4 91 0 a L 

1545 2 
1600 2 
1615 1 
1630 1 
1645 1 
1700 1 
1715 1 
1730 1 
1745 1 
1800 1 
Low t i d e  
1830 1 

22 Apr 
Low t i d e  

830 1 
845 1 
900 1 
915 1 
930 1 
945 1 
1000 1 
1015 1 
1030 2 
1045 2 
1100 2 
1115 2 
1130 2 
1145 2 
1200 2 
1215 2 
1230 3 
1245 3 
1300 3 
1315 3 
1330 3 
1345 3 
1400 3 
1415 3 
1430 3 
High t i d e  
1500 3 
1515 3 
1530 3 
1545 3 

3 84 
434 
42 0 
3 56 
395 
43 4 
4 80 
426 
444 
444 
47 6 
47 6 

17 8 
17 8 
186 
251 
251 
251 
251 
2 49 
310 
310 
310 
310 
313 
313 
323 
354 
354 
35 4 
354 
37 9 
37 9 
37 9 
379 
303 
308 
345 
3 45 
369 
3 64 
3 17 
189 

2 
43 
79 
96 
7 
1 

72 
87 
7 
81 
2 
99 

100 
98 
95 
28 
16 
84 
88 
90 
88 
98 
95 
99 
58 
95 
22 
100 
91 
70 
81 
0 
99 
2 
7 
9 
7 
3 
1 
1 
5 
2 
1 

52 
38 
15 
3 
93 
99 
16 
6 
44 
9 
98 
1 

0 
0 
0 
67 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100 
0 
95 
80 
81 
90 
96 
55 
99 
95 
97 
99 

47 
3 
5 
0 
0 
0 
0 
0 
50 
0 
0 
0 

0 
0 
0 
0 

82 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

12 
0 
0 
0 
43 
0 
0 
0 
0 

0 
14 
0 
1 
0 
0 
12 
6 
0 
8 
0 
0 

0 
2 
5 
4 
3 
16 
12 
10 
12 
2 
5 
1 
42 
5 
14 
0 
8 
30 
15 
0 
1 
4 
1 
10 
2 
1 
0 
0 
0 
1 
0 

0 
2 
0 
1 
0 
0 x 
0 
1 
0 
2 
0 
0 

0 
0 X 

0 
1 X 
0 X 
0 
0 
0 
0 
0 
0 
0 X 
0 X 
0 
65 
0 
1 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

X 

G u l l  c r i e s  

Flying Brant 

X 

cont I d 
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Appendix 11. (cont')  

Time T ide  T o t a l  Foraging Swimming Flying Preening Other Disturbance during interval  
(hI phase birds (%I (%I (%I (%I (%I BAEA OSPR Plane Boat Unknown 

25 Apr 
815 2 
830 1 
845 1 
900 1 
915 1 
930 1 
945 1 
1000 1 
Low t i d e  
1030 1 
1045 1 
1100 1 
1115 1 
1130 1 
1145 1 
1200 1 
1215 1 
1230 2 
1245 2 
1300 2 
1315 2 
1330 2 
1345 2 
1400 2 
1415 2 

26 Apr 
815 2 
830 2 
845 2 
900 2 
915 1 
930 1 
945 1 
1000 1 
1015 1 
1030 1 
1045 1 
Low t i d e  
1115 1 
1130 1 
1145 1 
1200 1 
1215 1 
1230 1 
1245 1 
1300 1 

cont d 

67 
70 
96 
96 
96 
98 
58 
58 
58 
58 
68 
42 
42 
42 
42 
44 
39 
42 
16 
18 
18 
18 
46 
46 
1 

134 
2 44 
2 43 
210 
225 
130 
122 
134 
119 
93 
75 
120 
132 
119 
81 
85 
83 
80 
62 
62 

49 
94 
84 
4 
69 
59 
69 
72 

12 
99 
86 
19 
76 
14 
39 
51 
0 

100 
11 
72 
83 

100 
0 
0 

7a 

13 
8 
10 
24 
22 
55 
34 
54 
57 
45 
0 
0 
1 

32 
49 
0 
41 
0 
8 

23 

0 
3 
0 
96 
5 
41 
29 
0 
0 
86 
0 
0 
62 
0 
29 
25 
36 
0 
0 
0 
0 
0 
0 
93 
0 

0 
48 
63 
29 
46 
41 
0 
34 
32 
19 
0 
0 
97 
66 
48 
100 
0 
0 
81 
77 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100 
0 
0 
0 
0 
0 
0 
0 

0 
17 
5 
32 
0 
0 
37 
0 
0 
0 

100 
100 
0 
0 
0 
0 
6 

100 
11 
0 

25 

6 
3 
16 
0 
26 
0 
2 

21 
2 
1 
14 
19 
24 
57 
16 

0 
0 
67 
28 
11 
0 
4 

100 

28 

a 

87 
27 
22 
16 
32 
4 
30 
11 
11 
35 
0 
0 
2 
2 
2 
0 
53 
0 
0 
0 

45 
0 
0 
0 X 
0 
0 
0 
0 
2 X 
0 
0 
0 X 
0 
0 
0 
20 
5 
0 
0 
22 
0 
6 
0 
2 
0 

0 
0 X 
0 X 
0 
0 
0 xx 
0 
1 
0 X 
0 
0 
0 
0 
0 
0 X 
o m u t  
0 X 
0 
0 X 
0 X 

River o t t e r  

X 

X 

X 
X 



Appendix 11. (cont')  

Time T i d e  Total Foraging Swimming Flying Preening Other Disturbance during interval 
(h) phase birds (%I (%I (%I ( W )  (%I BAEA OSPR Plane Boat Unknown 

1315 2 72 3 90 0 0 7 X 

1330 2 81 6 93 0 0 1 
1345 2 75 11 85 0 4 0 
1400 2 94 3 96 1 0 0 
1415 2 74 5 86 0 a 0 
1430 2 72 0 31 69 0 0 
1445 2 73 0 100 0 0 0 
1500 2 156 7 80 6 6 0 X 

1515 3 139 6 44 0 47 3 
1530 3 154 0 68 32 0 0 
1545 3 153 0 100 0 0 0 
1600 3 153 1 99 0 0 0 
1615 3 1 80 1 99 0 0 0 
1630 3 1 87 0 89 11 0 0 
1645 3 163 0 96 4 0 0 

27 Apr 
800 2 48 
815 2 48 
830 2 92 
845 2 92 
900 2 96 
915 2 112 
930 2 111 
945 2 133 
1000 1 132 
1015 1 131 
1030 1 135 
1045 1 139 
1100 1 139 
1115 1 136 
1130 1 136 
1145 1 116 
Low t i d e  116 
1215 1 116 
1230 1 83 
1245 1 119 
1300 1 126 
1315 1 126 
1330 1 126 
1345 1 12 8 
1400 2 12 8 
1415 2 12 8 
1430 2 126 
1445 2 127 
1500 2 124 
1515 2 119 

2 
10 
93 
3 
47 
14 
54 
5 
48 
96 
70 
61 
71 
79 
100 
0 
62 
84 
100 
90 
87 
72 
38 
50 
0 
9 
81 
79 
23 
1 

90 0 
79 0 
0 0 
0 53 
0 0 
50 0 
23 0 
91 0 
51 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 100 
0 0 
0 0 
0 0 
0 0 
0 0 
15 0 
40 0 
0 0 
0 100 
77 14 
16 0 
2 0 
65 0 
92 0 

4 4 
10 0 
7 0 X 
40 3 X 

52 1 
36 0 
23 0 
5 0 
2 0 
4 0 
30 0 
39 0 
29 0 
20 1 
0 0 X 

0 0 
38 0 
15 2 
0 0 
10 0 
13 0 
13 0 X 

22 0 
50 0 
0 0 
1 0 
3 0 
19 0 
12 0 
8 0 xx 

X 
X 

X 

X 

X 

X 

X 

cont * d 
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Appendix 11. (cant') 

Time T ide  Total Foraging Swimming Flying Preening Other Disturbance during interval  
(h) phase birds (%I (%I (%I (%) (%) BAEA OSPR Plane Boat Unknown 

1530 2 123  76 7 0 17 0 X 
1545 0 0 0 0 0 0 0 X 
1600 0 0 0 0 0 0 0 

2 8  Apt 
845 3 39 5 95 0 0 0 
900 3 39 0 100 0 0 0 
915 0 0 0 0 0 0 0 X 
930 0 0 0 0 0 0 0 
945 0 0 0 0 0 0 0 
(Lm t i d e  Q 1300 h) 
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