
•  This	  behavioural	  pa/ern	  of	  
using	  the	  currents	  as	  a	  
“feeding	  conveyor-‐belt”	  has	  
been	  described	  for	  the	  
closely	  related,	  pigeon	  
guillemot	  [2].	  

•  We	  suggest	  this	  maximises	  
foraging	  within	  a	  smaller	  
area.	  However,	  it	  also	  has	  
potenDal	  implicaDons	  for	  
turnover	  rates	  and	  esDmated	  
abundances	  of	  birds	  within	  
development	  sites.	  

BENEFITS	  OF	  FOCAL	  OBSERVATIONS	  
•  	  Focal	  observaDons	  enable	  idenDficaDon	  of	  behavioural	  
adaptaDons	  to	  HETS	  that	  are	  missed	  by	  tradiDonal	  site	  scans.	  	  

•  E.g.	  black	  guillemot	  undertaking	  short	  flights	  upstream,	  against	  
the	  current,	  before	  landing,	  diving	  and	  driKing	  downstream	  
with	  the	  current	  (fig.	  3).	  	  

METHODS	  
•  	  We	  undertook	  behavioural	  observaDons	  from	  three	  vantage	  
points	  along	  the	  length	  of	  Bluemull	  Sound,	  Shetland	  (fig.	  1).	  

•  ObservaDons	  were	  carried	  out	  in	  summer	  2011,	  winter	  and	  
summer	  2012.	  

•  Data	  collected	  included	  >1,000	  focal	  observaDons;	  during	  each	  
observaDon	  the	  locaDon	  and	  duraDon	  of	  behaviours	  were	  
recorded.	  	  	  

•  Data	  are	  being	  analysed	  with	  Ddal	  current	  speed	  and	  direcDon	  
data,	  collected	  through	  an	  AcousDc	  Doppler	  Current	  Profiler	  
(ADCP)	  deployed	  in	  Bluemull	  Sound	  in	  2004.	  	  

CONCLUSIONS	  
• 	  Our	  iniDal	  findings	  show	  that	  diving	  frequency	  varies	  under	  different	  Ddal	  condiDons.	  A	  be/er	  understanding	  of	  these	  preferences	  can	  
help	  inform	  a	  species’	  sensiDvity	  to	  Ddal	  developments	  and	  any	  impact	  assessments.	  For	  example:	  	  	  
• 	  Species	  that	  dive	  more	  frequently	  in	  faster	  flows	  are	  more	  likely	  to	  encounter	  a	  Ddal	  device	  at	  maximum	  velocity.	  Similarly,	  preferences	  
for	  currents	  at	  certain	  depths	  can	  determine	  a	  species’	  sensiDvity	  to	  the	  locaDon	  of	  turbines	  within	  the	  water	  column.	  	  
• 	  Our	  study	  highlights	  the	  importance	  of	  focal	  observaDons	  in	  understanding	  behavioural	  usage	  of	  Ddal	  environments.	  We	  suggest	  these	  
observaDons	  can	  provide	  context	  to	  site	  abundance	  and	  density	  esDmates,	  and	  can	  give	  an	  indicaDon	  of	  turnover	  within	  development	  
sites.	  This	  can	  lead	  to	  a	  more	  accurate	  assessment	  of	  the	  impacts	  of	  marine	  renewable	  energy	  developments.	  	  
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AIM	  
To	  develop	  our	  understanding	  of	  seabird	  foraging	  and	  diving	  
behaviour	  under	  different	  Ddal	  condiDons	  within	  a	  high-‐energy	  
Ddal	  stream.	  	  

INTRODUCTION	  
• 	  Diving	  seabirds	  may	  encounter	  and	  collide	  with	  Ddal	  turbine	  
installaDons	  while	  foraging	  underwater.	  	  

• 	  The	  consequences	  of	  collisions	  has	  the	  potenDal	  to	  impact	  on	  
seabird	  populaDons,	  which	  there	  is	  a	  legal	  requirement	  to	  assess.	  

• 	  For	  birds	  with	  foraging	  and	  diving	  preferences	  within	  high	  
energy	  Ddal	  streams	  the	  devices	  may	  have	  important	  behavioural	  
and	  ecological	  implicaDons.	  	  

• 	  Studies	  have	  found	  different	  species	  exploited	  different	  states	  of	  
the	  Ddal	  cycle	  [2].	  However,	  our	  knowledge	  base	  on	  how	  they	  
uDlise	  high-‐energy	  Ddal	  streams	  (HETS)	  in	  a	  UK	  context	  is	  sDll	  very	  
limited	  [3,	  4,	  5].	  	  
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RESULTS	  
•  	  IniDal	  analyses	  suggest	  that	  diving	  frequency	  in	  some	  species,	  
such	  as	  puffin	  show	  significant	  correlaDon	  with	  the	  mean	  
current	  speed	  (mean	  current	  speed,	  p=0.014*.	  N=114,	  dev.	  
explained	  =51.8%;	  fig	  2).	  	  

Figure	  3.	  An	  illustraDon	  of	  a	  “feeding	  conveyor-‐
belt”	  [2];	  the	  blue	  line	  indicates	  the	  direcDon	  
Ddal	  current	  flow	  and	  red	  line,	  bird	  movement.	  

Figure	  2.	  AtlanDc	  puffin	  
diving	  frequency	  by	  mean	  
current	  speed	  (m/s).	  
Binomial	  GAM:	  Dive	  
frequency	  ~	  Focal	  duraDon	  
+	  mean	  current	  speed	  	  

Figure	  1.	  Vantage	  points	  in	  Bluemull	  Sound	  
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