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Beached Bird Surveys in Portugal 
1 9 9 1 /9 2  and relationship between  
weather and density of corpses

StookoIiesIachtofferteUingen in Portugal 
1991/92  en de relatie tussen weers- 
factoren en dichtheid van kadavers

José Pedro Granadciro &  Mi ár io Alexandre Silva , 
Serviço N acional de Parques ,  L isboa

Introduction

F o l lo w in g  p rev io us  w o rk  on the  P o r tu g u e se  coas t  (T e ixe ira  1986a, G rana- 
d e iro  &  S ilva  1992 and  references therein) ,  beached bird su rvey s  (BBS) w e r e  
co nduc ted  in 199 1 /92  on  41 s tre tches  o f  sandy beaches  (ca. 50  k m /m on th ) ,  
be tw een  N aza ré  on the  w e s t  coast and P o r t im âo  in the  A lgarve .  T h ree  sectors 
w e re  defined  in the  s tudy  area  (see m ap in G ran ade iro  &  Silva 1992) and all 
the  beaches  w e re  a llocated  to a sec tor accord ing  to their location. The. three 
reg ions  sho w ed  consis ten t d if ferences in the densi ty  o f  seabird  corpses found 
d u r in g  both  the 1990/9-1 and 1991/92  surveys. S im ilar  d if ferences have  been 
d escr ibed  by T e ix e i ra  (1986a)  for p rev ious  surveys .  In o rde r  to analyse  these 
d if fe rences  w e  tested, fo r  each m onth ,  the  fëlSfi'bhSIjip be tw een  the  n u m b er  
o f  seab irds  found  o rT ih e  beaches and three w ea th e r  factors: w ind  frequency, 
w in d  speed and sea c o n d i l io n .^ T h is  paper  presents  the results o f  the BBS 
1991 /92  and ,  to ge the r  w ith  the data  from  1990/91 surveys ,  aiso aims to 
re late  the  densi ty  o f  co rpses  on each stretch w ith  the local w ea th e r  condit ions 
p reva i l ing  d u r in g  each m onth .  N o  s to rm y  w e a th e r  occurred  during  e ither  o f  
the s tudy  per iods ,  and it is therefore, suggested  that these, variables  did  not 
d irec tly  affect seah ird  morta l i ty  but may have acted as im portant d r i l l i n g  
factors,  d e te rm in ing  the  geographical  d is tr ibu tion  o f  the corpses.
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M e th o d s

BBS w ere  conducted  on the P ortuguese  coast in w in te r  1991/92  using  s tan- . 
d au i  m ethods  d esc i ibcd  elsew here  (G ranado i io  &. Silva 1992). T o  analyse, the 
geographical  d is tr ibu tion  o f  corpses  in each m o n th  o f  the  1990/91 and 
1991/92 surveys ,  w e  tested the  re la tionsh ip  be tw een  th e  s t re tch  dens i ty  and  
the c o rrespo nd in g  local w ea the r  factors. Y ear- to -y ea r  d if ferences in co rpse  
densi t ies  w ere  aiso analysed , using  the  re lative varia tion  o f  (he th ree  w ea th e r  
variables ,  for each month . M eteoro log ical  data w e re  o b ta ined  from  the Ins ti­
tuto N acional de M eteo ro log ía  e G eofís ica  ( IN M G ).  W in d  speed  and  f re qu en ­
cy w ere  measured at three m eteoro log ical  s ta tions on the w es t  coast and one 
on the sou th  coast .  F o r  each s tre tch , the m o n th ly  f requency  o f  o n sh o re  w inds  
w as defined as the n u m b e r  o f  days du r ing  w h ich  the  w in d  w as  b low in g  from  
three  ( o f  e ight poss ib le) d irec t ions  facing that p a r t icu la r  s t re tch . T h e  sam e  
p rocedure  w as used lo com p u te  the average  m onth ly  w in d  speed for each 
beach. F o r  the sea cond it ion  w e  used data  from  the c o m p u te r  m odel  M A R  
21 !  (P ires  &. R odrigues  1988) runn ing  in the IN M G . T h is  m odel com p u tes  
da ily  sea d is tu rbance  charac te rs  based on  a  tim e-ser ies  o f  su r face  w ind  fields, 
ob ta ined  from  the E urop ean  C e n tre  for M e d iu m  T e r m  W e a th e r  F orecas t in g ,  
cov e r in g  a w id e  area o f  the N orth  A tlan t ic ,  f rom  the  A rc t ic  d o w n  fo  2 0 ° N .  
Sea cond it ion  index w as  defined as the  m onth ly  av e rage  o f  the  p o w e r  densi ty  
o f  sea d is tu rb a n c e  .(expressed as k W /m )  o b ta ined  f ro m  this- m o de l .  F iv e  
m eteoro log ica l  s ta tions w e re  availab le ,  fou r  on the w es t  coas t  and o n e  on  the 
sou th  coast. N o  data  w ere  ava ilab le  fo r  beaches  in s ec to r  I and  these 
s tretches w e re  therefore  not included in the analysis .

Results

B e a c h e d  B i r d  S u r v e y s  i n  1991/92 Betw een O ctob er  1991 and M arch  
1992, 144 seabird  corpses  w ere  found and 3 0 8 .3  k m  inves tiga ted ,  resu lt ing  in 
an average  densi ty  o f  0 .4 7 /k m  for the w h o le  period  (table  I) . T h e  highest 
densi t ies  w ere  recorded  in D ecem b er  (0 .8 2 /k m ) ,  thereafter  decreas ing  m a r ­
kedly. Ciannels Su lu  ba ssa n a , Ra/.orbilfs A h u  la rda  (all first year b i r d s ) ,  
Lesser Black-backed G ulls  L a ru s fu s c u s  and first yea r  Y e l lo w -legg ed /L esse r  
B lack-backed G ulls  L. ca ch in n a n s/fu scu s  w e re  the most abu nd an t  species ,  a c ­
coun ting  for a t. 7 4 %  o f  all corpses found (n — 144). N o o th e r  species e x ­
ceeded 10% o f  the total tuuuher o f  seabirds found ( tab le  i) .  H ighest  densi t ies  
w ere  found  on  sector I ( 1 .0 8 /k m ) ,  w here  ca. 64%  o f  all seab irds  w e re  found. 
M uch  low er densities  w ere  recorded on sec to r  !! and sec to r  Ul (0 .23/k.m and

w&Mtwmfsst&ità
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Table 1. Results o f  the Portuguese Beached Bird Survey ¡991/92.

Species

Cia via immer 
Fu b n a r us g la c ia lis 
Puffinus puffinus 
Oceanodroma leucorhoa 
Sula bassana 
Melanitta nigra 
Ca,'harrieta skua 
Larus ridihumlus 
Larus m elanocephalus 
Larus cachinnans 
Larus fuscus 
Larus eachinnans/fuscus 
Larus spp.
Alca tonia  
Uria aalge 
Fratercula arctica

Total
%
km
n/km

d i e s l a c h l o f j r ’f t  f i l i n g ill Pca l ug a l , ',1'i/OI■/i 1 9 9 1 / 9 i

Oct N o v Dec Jan Feb Ma r B %

- - 1 - 1 0.7
1 - - - - - 1 0.7
- 1 - -■ - - 1 0 . 7
- - 1 - - - 1 0 . 7

15 ■l 1 1 l i -> 34 23 . 0
•T - - 2 4 2 .8

- I 1 - - - 0 1.4
1 - 1 1 a 5 3.5
- - 1 - - 1 0.7
0 a 1 8 n 9. 0
1 8 3 3 4 4 23 16.0
2 3 5 1 3 4 18 12.5
- - 1 - 1 - n 1.4
1 2 21 7 1 - 32 no  n

_ 1
1 - - n 3

3
2.1 
7 1

23 24 46 14 19 18 144
16.0 16.7 31 .9 9.7 13.2 12.5
3 7 . 0 46 . 9 5 6 .0 43 . 3 6 4 . 4 60 . 7 3 08 . 3
0 . 6 2 0.51 0 . 8 2 0 . 32 0 . 29 0 . 30 0 . 47

0 .2 4 /k m  respective ly , table 2), a s im i la r  pa tte rn  to that recorded  in 1990/91 
(G ran ade iro  & Silva 1992).

WlND C orre la t io ns  be tw een stretch densities and both onsho re  wind f r e q u e n ­
cy and  w in d  speed w e re  com p u ted  for each m onth  o f  the 1990/91 and 1991/ 
92 surveys .  N o s ign if ican t values w e re  ob ta ined  for onsh o re  w ind frequency 
agains t s t r e tc h  d e h s i ty % a b le  3),  ind ica ting  a lack o f  associa tion  betw een  these 
tw o variab les .  O n  the  o th e r  hand, the  o n sh o re  w in d  speed sho w ed  s ignificant 
results' ' in S'Ciine' inonthsi#(lal)le 3) and values rather c l o s e  lo  statistical 
s ign if ican ce  in o th e rs  ( H e b  1 9 9 0 / 0 1 ,  N o v  1 99  1 / 9 2 ) .  The .  iii I Iciviices b e t w e e n  
( b e  sec tor densi t ies  ob ta ined  in 1 9 9 0 / 9 1  and 1 9 9 1 / 9 2  (w hich  w ere  oxpiussed 
as percen tages  o f  1990/91 values) w ere  not corre la ted  w ith  the co rrespo nd in g  
pe rcen tage  varia tion  o f  w ind frequency and o f  w ind  speed (S pearm an  rank . 
co rre la t ion ,  r, — 0 .1 7 8  and ra -- -0 .464  respectively , both  d f  =  7, p > U .0 5 ) .

S e a  CONDITION W ithin  ...ich ye.;., the ¡our west coast s ta tions (C. Roca, G. 
E sp iche l ,  Sines and Sagres; figure 1) sí towed a ra ther  uni Conn pattern  o f  sea
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Table 2. Geographical distribution o f  seahird corpses on the Portuguese coast in 
Ocioher 1991 • March 1992.

Tabel 2. Verdeling van de vondsten vai\ dode zeevogels over drie verschillende 
sectoren nan de Portugese kust tussen oktober 1991 en maart 1992.

S p e c i e s  ;

G a vi a  Imme r
Fubnanis glacialis 
Puffinus puffinus 
Oceanodroma leucorhoa 
Sula bassana 
Melanitta nigra 
Catharacta skua  
Larus ridibundus 
Larus melanocephalus 
Larus cachinnans 
Larus fuscus  
L. cachinnans (fuscus 
L a n a  spp.
Alca torda 
Uria aalge 
Fratercula arctica

. r  1 Sector II Sector I I I Z %

1
1

- 1
1

0.7
0.7

1
1

_ - 1 0.7
_ - 1 0.7

21 4 9 34 23 .6

2 1 1 4 2.8
2 2 1.4

3 2 5 3.5
« 1 1 0.7

1 1 2 - 13 9.0

5 14 4 23 16.0

12 4 2 18 12.5
1 _ 1 2 1.4

32 - - 32 22 .2
3 _ - 3 2.1

I 1 1 3 2.1

92 29 23 144
63.9 20.1 16.0
85.0 126.7 96.6 308.3
1.08 0.23 0.24 0.47

Z
%
km
n/km

cond it ion ,  w ith  high values th rou gh ou t  the s tudy  period .  On the south  coast ,  
L agos station sh ow ed  much low er values for this var iab le ,  ref lec t ing  a m o re  
shel tered  position  w ith  respect to the d o m in an t  N and N W  w in d s  o f  th e  w est 
coast .  F ro m  O c to b e r  to D ecem b er ,  bo th  years  sh ow ed  a s im ila r  increase  in 
the  sea cond it ion  index ( f igu re  t) .  H o w ev er ,  in Jn m ia ry -M arch  the index s h o ­
w ed  an inverse  varia tion ,  resu lt ing  in tw o m a x im u m  values in 1990/91 (Jan, 
M ar )  and just o n e  in 1991 /92  (Feb) .  T a b le  3 sh ow s the co rre la t ion  values o b ­
tained be tw een  stre tch  densities  and sea cond it io n  index , ca lcu la ted  for each 
m onth .  Small but sign if ican t co rre la t ions  w e re  found in most m on th s ,  ind ica ­
ting that the density  of. seabird co rpses  w as related  to  t h e  sea cond it io n  index.® 
T h e  d if fe rences  be tw een  the sector densi t ies  of (he. 1990/91 and  1991/92  su r ­
veys (expressed  as p ercen tages  o f  1990/91 values) sho w ed  n o  s ign if ican t c o r ­
relation w ith  (he c o r re sp o n d in g  annual v aria t ions  o f  the  sea  cond it ion  index 
( R , =  0 .2 6 ,  d f  =  18, p >  0 .0 5 ) ,  w h ich  ind ica tes  that the annual d ifferences 
in den s i ty  w e re  n o t.ex p la in e d  by  va r ia t ion s  in th e  sea c o n d i t io n . '
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Table 3. Spearman rank correlations (degrees o f  freedom  in parentheses) between 
density o f  corpses on individual stretches surveyed in 1990/91 and 1991/92 and 
wind frequency (WF), wind speed (WS) and sea condition index (SC). Significant 
values are indicated.' * p  < 0.05, ** p  <  0.(11, n.a. ■■■-■ meteorological ilma not 
available.

Tabel 3. Spearman rangcorrelaties (vrijheidsgraden tussen haakjes) tussen dichtheden 
op het strand in I9IXI/91 en 1991/92 en heersende windrichting (\VF), windsnel 
heili (WS) en' golfhoogte (SC). * p  < 0 .05, ** p < 0.01, n.a. = meteorologische 
data niei beschikbaar.

Month W F
J 990/91
WS SC W F

1991/92
WS SC

October -0.138 0.495* 0.512** -0.137 0.700** 0.518*

N ovem ber
(18) (18) (25) (13) (13) (19)

0.225 0 .460* 0.460* 0.325 0.525 0.445*

D ecem b er
(19) (19) (19) (14) (14) (70)

-0.042 0 .089 0.400* 0.225 0. 147 0.409*

January
(19) (19) (26) (21) (21) r  7)

0.033 0.162 0 .092 0.048 0.247 0.461*

February
(19) (19) (26) (15) (15) (22)

0.2050.279 0 .444 0.449* ■ n.a. n.a.
(18) (18) (25) (26)

0.001M arch -0.198 0.381 0 .110 n.a. n.a.
(17) (17) (26) (25)

Discussion

T h e  resu lts  o f  the  Beached Bird S urveys  in 1991/92  show ed that the g e o g ra ­
phical d is tr ibu t ion  o f  the m orta l i ty  w as very  s im ila r  to that recorded in the 
1990/91 su rvey  (G ran ade iro  &  Silva 1992), w i th  m ost s t rand in gs  o ccu rr ing  in 
sec to r  1, in the. no r th e rn  part  o f  the s tudy  area. As in 1990/91, sec tor 11 and 
sec to r  [11 sh o w e d  m u ch  lo w er  densi ty  values,  w ith  no im portan t d ifferences 
be tw een  them . H o w ever ,  the overall densities decreased m arkedly  in r e l a t i o n  
to  the  last su rv ey ,  b e in g  abou t h a lf  the  values ob ta ined  on that occasion 
( 0 .4 7 /k m  in 1991 /92  vs. 0 .9 6 /k m  in 1990/91).  All species w e re  found in 
m u ch  lo w er  n u m b ers  excep t L esser  B lack-backed G uii,  w h ich  increased 
s ligh t ly .  As in 1990/91 , the  n u m b e r  o f  Razorb il ls  found near the. T agu s  es tu ­
ary (sec tor  11) w e re  m uch  lo w e r  than those reported  prev iously  by Teixeira  
( ¡ 9 8 5 ,  1986b), sugges t ing  that m ortality  caused by entanglem ent in g i l ln e ls  
h as  decreased  m ark ed ly .  N o  oil ing  incidents w ere  detec ted in 1991/92. Less 
than 5%  o f  the b irds  were, o iled  ̂ n d  som e o f  them w ere  probably  co n tam ina ­
ted after  death  by oil on the beach o r  at sea. T h e  low propor tion  o f  oiled
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Figure i. Variation o f  llte average sea condition index at fiv e  m eteorological stations 
on the Portuguese coast, recorded during Oct-Mar 1990/91 and 1991/92.

Figuur 1. Variatie in de toestand van het zee-oppervlak bij v ijf meteorologische sta ­
tions aan de Portugese kust tijdens de tellingen, okt-mrt 1990/91 en 1991/92.

birds  in d if fe ren t su rveys  {e.g . T e ix e ira  1986a, G ran ad e iro  8c S ilva 1992) 
suggests  that so  far this is not a m a jo r  threat to seab ird s  in P o r tu g u e se  
waters ,  con tra ry  to what has been d em ons tra ted  in n o rthern  E uropean  c o u n ­
tries {e.g. C a inphuysen  1989, Skov et al. 1989).

W ea the r  is often referred to as a cause o f  seabird  morta l i ty  e ither  th rough  
d irect action  upon  their  energet ic  balance o r  by a ffec ting  the d is tr ibu t ion  
a n d /o r  ava ilab il i ty  o f  the ir  prey  (E lk in s  1988, C am p h u y se n  1989).  M o reo v e r ,  
som e factors can affect the probabili ty  o f  seab ird  de tec tion  on coastal 
su rveys ,  s ince  they can act upon  the d irec tion  and  speed  of.  the. d r i f t ing  
corps«?. A l th o u g h  o n sh o re  w ind  frequency . i s . . .v ^ i^ ÿ .^ i s ® j ih e d  as a m ajor  
¡«etor ac ting  on the dr if t ing  p a t te m  of. corpses (Jones 1969,. Bibby 981,
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U n d e rw o o d  &  S to w e  1984, Curr.phuvsen j 'y «1./.;., :n the p resen t s tudy  it did 
grot, co rre la te  with-Ahe.rdensities found on the; beaches. In fact, no .significant 
¡■■relationship was found between the n u m b er  ol days a í  o n sho re  w ind and the 
densi ty  o f  seab ird  co rpses  in each m onth .  On the o th e r  hand , the speed  o f  

O n s h o re  w inds  show ed  a s ignificant corre la t ion  w ith  the stretch  densi t ies  in 
som e  m onths  (table  3).  T h e  range  o f  w ind  speed va lues  recorded  d ur ing  both 
1990/91 and  1991 /92  indicates  that most p robab ly  this factor was not the 
d irec t  c a u s e .o f  m orta l ity .  T h e se  results  suggest that w ind  sp eed  can act as an 
imjitvrtaiH :d?rflbhg : f a c to r ía lc c re a s in g  the tunc  between b u r l s ’ deaths and the 
s t rand ings ,  and  thus reducing  the possib il i t ies  o f  corpse  p red a t io n ,  s ink ing  
a n d /o r  d is in teg ra t ion .  T h e  sea c o n d it io n  index sho w ed  s ign if ican t co rre la t ions  
w ith  the stretch  densities  in most m onths .  Again , this factor was p ro bab ly  not 
the cause  ol the s e ab i rd s ’ deaths. H ow ever ,  the co m p u te r  m odel defines the 
d irec tiona l charac ters  o f  sea d is tu rbance ,  w hich  are cu rren tly  used to est im ate  
the so l id  t ransporta tion  pa tte rns  a long  the P o rtu g u ese  coast (P i re s  &  R o d r i ­
gues 1988). T h ere fo re ,  sea condit ion  may be a go od  p red ic to r  o f  the dr if ting  
pa tte rns  of seab ird  co rpses  and  it should  be co nsidered  if  a p red ic tive  model 
for sejibiÿd^pyprtality ( taken  as  the  density  o f  co rpses  found  on  the  'coli.si')’ is lo 
'M acons true ted. N o co rre la t io n  w as found betw een  annual varia tion  o f  wind 

.1 f requency ,  w in d  speed and sea cond it ion  and  the co rre sp o n d in g  y ear- to -year  
7 I v a r ia t ion s  in  th e  n u m b e r  o f  corpses  found on the beaches. T h is  fact e m p h a s i­

ses that the tem poral d if fe rences  in the densi ty  o f  c o rp se s  found  d u r in g  BBS 
(e i ther m o n th  by m o n th  o r  year by year) a re  not likely to depend  on the v a ­

fe r iables ana lysed  in this paper ,  and are p rob ab ly  m uch m o re  depen den t  on the 
n u m b e r  and  co n d it io n  o f  th e  seab irds  w in te r ing  o f f  the coast.
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Sam envatting

Or saniengevatte residlatcn va/i ile lieuchetl llirit Surveys in Ptiriugul in 1001/02 h im  
zien dal, hoewel ile ItUule hoeveelheid gevo/ide/i zeevogels gehalveerd 'evos ten 
opzichte van het voonifgaap.de jour, tie hoogste tlichtheden aan katlavers nel ais ton.

■ in het n-’icirden ■ .in het lunti werden vaslgesield. In du artikel wordt vervtdgens een 
poging gedaan oni deze geografische dichtheulsverschillen te correleren met
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weersomstandigheden en mer een index van zeeconditie. Er kwam  ni! ilar de frequentie 
van aanlandige wind niei positie f gecorreleerd was met de dichtheid aori dode vogels. 
Wel blijkt de windsnelheid van de aanlandige wind een positieve invloed te hebben op 
het aantal aanspoelende vogels. Omdat in geen van de beschouwde tijdsperioden 
sprake was van extreme stormen, wordt het onwaarschijnlijk geacht dat deze positieve 
correlatie verband houdt met een vanwege harde, wind opgetreden verhoogde sterfte, 
tlorh wardi gesugger e en t dat hogere windsnelheden kadavers sneller naar ¡le ktis! 
voeren. Ook de waarneming dat hij ruwere 7.ee ile dichtheden aan dtule T.eevogels op 
de kust een lichte toename vertonen is consistent met deze interpretatie..
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Seabirds and fisheries 
in the southeastern North Sea

Z eevo g e ls  en visserij
in de zuidoostelijke Noordzee

Ommo Hüppop & Stefan Cardii:
V og e lw ar te  H elgoland

Introduction

T h e re  are  va r iou s  w ays  in w h ich  fisheries m ay  in f luence  seahird  popula t ions .  
H ea v y  e x p lo i ta t io n  o f  p red a to ry  fish p rob ab ly  caused  shifts  in the  abundance, 
a n d . s i z e  d is tr ib u t io n  o f  fish species used as food by seabirds.  F isheries  are 
l iab le  to p ro v id e  addit ional food in the form  o f  offal and d iscards.  C o n v e rse ­
ly, su rp lu s  m o rta l i ty  may occur ,  due  to d ro w n in g  in fishing nets and e n ta n g ­
lem ents  in f i lam ents  and nets . F inal ly  fishery activ it ies  m ay , at least locally, 
cause  d is tu rban ce  am o n g  forag ing  o r  resting  b irds  at sea.

In genera l ,  seab irds 
and  m any  coasta l b irds  
benefi t  from  fisheries in 
the sou theas te rn  N orth  
Sea (H ü p p o p  1991)- F irs t ,  
the o v e r f ish ing  o f  large 
p reda to ry  fish, sta r t ing  as 
early  as the end  o f  last 
cen tu ry ,  seem s to have  in ­
creased the  stocks and 
p ro d u c t io n  o f  s m a l le r  
sized fish (D aan  et til.
1990), w h ich  arc  preyed 
upon by a la rge  nu m b er
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