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_Beached Bird Surveys in Portugal

1991/92 and relationship between
weather and density of corpses

Stookolieslachtoffertellingen in Portugal
19917/92 en de relatie tussen weers-
factoren en dichtheid van kadavers

José Pedro Granadeiro & Mirio Alexandre Silva,

Servigo Nacional de Parques, Lishoa
Introduction

Following previous work on the Portuguese coast (Teixeira 1986a, Grana-
deiro & Silva 1992 and references therein), beached bird surveys (BBS) were
conducted in 1991/92 on 41 stretches of sandy beaches (ca. 50 km/month),
between Nazaré on the west coast and Portimio in the Algarve. Three seclors
were defined in the study area (see map in Granadeiro & Silva 1992) and all
the beaches were allocaled to a sector according o their localion. The three
regions showed consistent differences in the density of seabird corpses found
during both the 1990/91 and 1991/92 surveys. Similar differences have been
described by Teixeira (1986a) for previous surveys
differences we tested, for each month, the & between the number™
birds found on"lhe beaches and.three weather facétors: wind frequency,
eed and sea condition@This paper presents the results of the BRBS
1991/92 and, together with the data from 1990/91 surveys, also aims (o
relate the density of corpses on each stretch with the local weather conditions
prevailing during each month. No stormy weather occurred during either of
the study periods, and it is thercfore suggested thit these varinables did no
direclly affect seabird mortalily but may have acted ns impartant deilting
factors, determining the geographical distribution of the corpses.

In order to analyse these

SULA 7(1); 1-8 (1993)
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Methods

BBRS were conducted on the Portuguese coast in winter 1991/92 using stan- .
dind methods deseribed elsewhere (Granadeiio & Sitva 1992), To analyse the

geographical distribution of corpses in each month of the 1990/91 and

1991/92 surveys, we tested the relationship between the stretch density and

the corresponding local weather factors. Year-to-year differences in corpse

densities were also analysed, using the relative variation of the three weather

variables, for cach month. Meteorological data were obtained from the Insti-

tuto Nacional de Meteorologia ¢ Geofisica (INMG). Wmd speed and frequen-

cy were measured at three méteorological stations on the west coast and one

on the south coast. For each stretch, the monthly frequency of onshore winds.
was defined as the number of days during which the wind was blowing from
three (of cight possible) divections lucing that particulur stretch. The same
procedure was used to compute the average monthly wind spu,d for euch

beach. For the sea condition we used data from the computer model MAR
211 (Pires & Rodrigics 988) running in the INMG. This model computes
daily sea disturbunce characters based on a time-series of surface wind ficlds,

obtained from the European Centre for Medium Term Weather Forecasting,

covering a wide area of the North Atlantic, from the Arctic down to 20°N.

Sea condition index was defined as the monthly average of the power density
of sea disturbance (cxprcxsud as kW/m) obtained from this model. Five
mcteorologxcdl statibns were available, four on the west coast and one on the
south coast. No data were available for beaches in sector I and these
stretches were therefore not included in the analysis.

Results

BEACHED BIRD SURVEYS IN 1991/92 Between October 1991 and Murch
1992, 144 seabird corpses were found and 308.3 km investigated, resulting in
an average density of 0.47/km for the whole period (table 1), The highust
densitics were recorded in December (0,82/km), therealter decreasing mare
kedly., Gannets Sula bassana, Razorbills Alea torda (afl figst year bicds),
Lesser Black-backed Gulls Larus fuscus and first year Yellow-legged/Luosser
Black-backed Gulls L. cachinnans/fuscus were the most abundant species, ac-
counting for ca. 74% of all corpses found (n = 144). No other species ox-
ceeded 10% of the total number of seabirds found (table 1). Highest densities
were found on sector [ (1.08/km), where ca. 64 % of all seabirds were found.
Much lower densities were recorded on sector !} and sector 11 (0.23/km and
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?’:able 1. Results of the Poriuguese Beached Bird Survey 1991792,
Tabel . Resultaten van de olieslachioffertelling in Portugal, seizoen 199)790

Specics Oct Nov Dec  Jan  Feb Mar L %
Cavia immer o - l N . y
Fulmarus glacialis 1 - - - - : 09
Fuffinus piffinus - 1 - - - : : 8;
Oceanodroma leucorhoa - - | - - - | O.7
Sula bassana 15 4 iy } i 2 34 ’3‘(
Melunitta nigra - 2 - - 2 V 4 E ‘:
Catharacta skuu - 1 1 - - p 2 ng\i
Larus ridibundus 1 - - 1 1 2 ; 3.‘5
Laruy melanocephalus - - t - - ﬁ O“7
Larus cachinaany 2 2 | # 13 9 l()
Larus fuscus I 4 3 3 4 4 23160
Larus cachinnans/fuscus 2 3 5 ] 3 4 I8 l’;‘ 5
Larus spp. - - { - ! - 2 _"D
Alea torda 1 2 21 7 i - 3’; ”’l‘j
Uria aalge - - 1 - 2 3 2]
Fratercula arctica - | 5 3! o ]l
(lluml 23 24 46 14 %] 18 IBE

% 16.0 167 319 97 132 125

km 37.0 469 356.0 43.3 64.4 60.7 308.3

n/km 0.62 0.51 0.82 0.32 0.29 030 0.47

0.24/km ‘respcctively, table 2), a similar pattern to that recorded in 1990/91
(Granadeiro & Silva 1992).

WinD - Correlations between streleh densitics and both onshore wind Frequen-
(cy) and wind speed were computed for cach month of the 1990/91 and 1991/

92 surveys. No significant values were obtained for onshore wind frequenc

against stretch densxty%dble 3), indicating a lack of association between lhc‘bi
two varmblcs On the other hand, the onshore wind speed showed significant
results - in Some months@able 3) and  valuoes  rather ; ‘
-‘"l_’.mlxcum:c in others (Febh 1990/91, Novy 1OO1/92), The differences belween
the sector densities obtained i 1990/91 and 1oV /92 (which were exprossed
as percentages of 1990/91 values) were not correluted with the correspondin

percentage variation of wind tn,qul,my and of wind speed (@pmrnmn mnlé:

correlation, v, = 0,178 und r, = -0.464 respoctively, both dbf = p>0.05)

close to o statistical

o PR yn \ N M . . . i
SEA CONDITION Withh: .ach ye. | the jour west coast stations (C. Roca, .

Espichel, Sines ¢ sures; fpur i [
] » orizes and Sagres; figure 1) showed a rather unilorm pattern of sea
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Table 2. Geographical distribution of seabird corpses on the Portuguese coast in-

Octoher [991-March (992, ) ehitlenie
Tabel 2. Verdeling van de vondsten van dode zeevogels over (/./'u.' verschillend:
sectoren aan de Porfugese kust tussen oktober 199] en maart 1992.

Spccxcs © Sector 1 Scetor (] Sector 1 L %
Gavia immer i - 1 i ()_-)
Fubnarus glacialis ! 11 (());
Puffinus puffinus i - - , 0.7
Oceanodroma leucorhoa 1 - ~ ) 23.6
Sula hassana 21 4 9 34 2,8
Meluninta nigra 2 1 i ; 1‘4
Catharacta skua 2 5_ q.s
Larus ridibundus - 3 2 1 07
Larus melanocephalus - - 1 o 9.0
Larus cachinnans I 2 - *)E; 16.0
Larus fuscus 5 14 4 ‘Ig 1’).5
L. cachinnans/fiscus 12 4 % : .1,.4
Larus spp. 1 I 22.2
Alca torda 32 - - ; 2.1
Uria aalge 3 - - 5 2.1
Fratercula arclica { 1 1 .
N 92 29 23 144

Yo 63.9 20.1 16.0

km 85.0 126.7 96.6 308.3

n/km ‘ 1.08 0.23 0.24 0.47

condition, with high values throughout the smd).( pcrigd. Qu the \s.outh coast,
[Lagos station showed much lower values .for this variable, 1§ﬂ(;.L‘t1nfgnilen\1;2'§
sheltered position with respect to the dominant N and NW TNHAKS_ 0 \ s
const. Trom October to December, both years showed 8 similar increase (n
the sea condition index (figure 1). However, in J:mu:\ry«I»‘l:tr'c"}'\ the index sho-
wed an inverse variation, resulting in two maximum values in .1990/(1)1 (Jm}:,
Mar) and just one in 1991/92 (Feb). Table 3 s'h.ows.lhe correlation values o.)~
tained belween stretch densities and sea condition xnc?e.x, calculated fo.r ef«m
month. Small but significant correlations were found in most months, indica-

ting that the density of seabird corpses was related- to the sea condition indexs

The differences between the sector densitics of the 1990/91 :md. 19.9“1 192 Sur.~
veys (expressed as percenlages of 1990/91 values) showed no xlgn{f;.(;zml‘ g((]n-
relation with the corresponding annual variations of the sea condition index

(R.= 0.26, df = 18, p> 0.05), whicli indicates that the annual differences «

in density were not.explained by variations in the sea:condition.”

v
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Table 3. Spearman rank correlations (degrees of freedom in parentheses) between
density of corpses on individual sireiches surveyed in 1990/9] and 1991/92 and
wind frequency (WF), wind speed (WS) and sea condition index (SC). Significant
values are indicated: * p < (.05, % po< 0.0, noa. ‘
available.

someteorological data nor

Tabel 3. Spearman rangcorrelaties (vrijheidsgrad
op het strand in 1990/91 en 1991792
heid (WS) en golfhoogre (SC). *
dutes nlet besehikbaor,

en tussen haakjes) tussen dichtheden
en heersende windrichting (WF), seindsnel

P < Q05 *pn < 0.0] na = meteorologische

1990/91 1991/92
Month WF A SC WF A 5C
October -0.138 0.495%  0.512%* -0.137 0.700%*  0.5i8*
(18) (18) (25) (13) (13) (19)
Naovember 0.225 0.460%* 0.460* 0.325 0.525 0.445%
(19) (19) (19) (14) (14) (20
December -0.042 0.089 0.400% 0.225 0.147  0.409%
(19) (19 (26} (21 an (27
January 0.033 0.162 . 0.092 0.048 0.247 0.461*
(19) (19) (26) (15) (15 (22)
February 0.279 0.444 0.449% . n.Aa. na. 0.205
(18) (18) (25} (26)
March ) -0.198 0.381 0.110 n.a. n.a. 0.001
a7 (7 (26) ' (25)

Discussion

The results of the Beached Bird Surveys in 1991/92 showed that the geogra-
phical distribution of the mortality was very similar to that recorded in the
1990791 survey (Granadeiro & Silva 1992), with most strandings occurring in
sector 1, in the northern part of the study area. As in 1990/91, sector 11 and
sectar T showed much tower density values, with no impartant differences
between them. However, the overall densitivs decreased markedly in relation

_lo the last survey, being about half the values obtained on that occasion

(0.47/km in 1991/92 ws. 0.96/km in 1990/91). All species were found in
much lower numbers except Lesser Black-backed Gull, which increased
slightly. As in 1990/91, the number of Razorhills found near the Tagus cstu-
ary (sector 1) were much lower than those reported previously by Teixuira
(1985, 19806hL), suggesting that mortulily causced by crtanglemient in pillnets

“has decreased markedly. No oiling incidents were detected in 1991/92. Less

than 5% of the birds were. oiled%nd some of them were probably contamina-
ted after death by oil on the beach or at sea. The low proportion of oiled

Y
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Figure 1. Variation of the average sea (:0nd('l}'0n index al five meteorolog,;:gc;:[ stations
on the Portuguese coast, recorded during Oci-Mar 1990“/91“and 199.1 1 2 e

Figuur 1. Variatie in de toesiand van het zee-opperviak bij viif meteoro o(gx;;zze
tions aan de Portugese kust tijdens de tellingen, okt-mrt 1990/91 en 1991/92.

birds in different surveys (e.g. Teixeira 19864, Granade'iro & Silva 1'992)
suggests that so far this is not a major threm. to scf,abllrds‘m' P(\)lrtug?uc.s?
waters, contrary to whit has been demonstrated in northern Ruropean coun
. lries (e.g. Camphuysen 1989, Skov er al. 198.9). ‘ . e
Weather is often referred to us a cause of scabird fl‘mr%ulx(y (:Hhu.l‘ t.lvu()u‘).én
direct action upon their energetic balance or by affecling the dl.slnt?uuf).n
and/or availability of their prey (Elkins 1988, Camphuysen 1989). Moreover,

some  factors can affect the probability of seabird detection on coastal

. . . s directi : speed of the drifting
surveys, since they can act upon the direction and s : . E.

:orpsex. Although onshore wind frequency is 1 ,s.giegl_ly;%:glkgsg;ibed as-a zﬁ';‘:z.\)or
.wctor acting on the drifting pattem of corpses {Jones 1969, Bibby ‘%81,
. _ /

e
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Ulldul\\;t)(>d&5(<>Wul‘)84, Cumpi;L_ly\:jgﬂ,lg_.,l.,()8..‘.))_,_. an, the present study it did
pot_correlate with the densities found on the beaches. In fuct, no significant
_’j-ruluvtiunshii)' was Tound between the number of days of onshore wind and the
“density of seabird corpses in each moath. On the other hand, the speed of
onshore winds showed a significant correlation with the stretch densities in
some months (table 3). The range of wind speed values recorded during both
1990/91 and 1991/92 indicates that most probably this factor was not the

direct cause of mortality. These results suggest that wind speed-can act as an
fiportant

._iﬂiﬁg:-l':wf()'x‘,‘g?dccrc.using the tme between bicds deaths and the
strandings, and thus reducing the possibilities of corpse predation, sinking
and/or disintegration. The sea condition index showed significant correlations
with the stretch densities in most months. Again, this factor was probably not
the cause of the scabirds’ deaths, However, the computer model delines

1w
directional characters of sea disturbance, which are currently used to estimate
the solid transportation patterns along the Portuguese coust (Pires & Rodri-
gues 1988). Therefore, sea condition may be a good predictor of the dri fling
patterns of seabird ¢ ‘ i\t:.s"ho_‘ulrd be consi
for se anortality (taken us the density of orpses found on’ Thie COusty s o
e ed. No correlation was found between annual variation ol wind

lered if a ictive model

; frequency, wind speed and sea condition and the corresponding year-to-year
.+ variations in the number of corpses found on the beaches. This fact emphasi-
~ - ses that the temporal differences in the density of corpses found during BBS

(either month by month or year by year) are not fikely to depend on the va-

s riables analysed in this paper, and are probably much more dependent on the

number and condition of the scabirds wintering of! the coast.
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Samenvatting

De samengevate resudiaten van de Beached Bird Surveys in Portugal in 1991792 luren
dien dat, hwewel de sotule hoeveelheid gevonden

zeevogels gelialveerd wuas ten
opzichie van het voorafyaande juar, de hovgste dichiheden aan kadavers net aly toen,
in hei neorden - on e land werden vastgesteds Inodit crnke! wordi vervolyens evn
poging  zedaan  om  deze geografische dichtheidsverschillen 1o correleren met
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weersomstandigheden en niet cen index van zeeconditie. Er kwam wit dat de frequentie
van aanlandige wind niet positief gecorreleerd was met de dichiheid aan dode vogels.
Wel biijki de windsnelheid van de aanlandige wind een positieve invloed te hebben op
Jtet aantal aanspoclende vogels, Omdat in geen van de beschowwde tijdsperioden
sprake s van extrenie siarmen, waords let amwaarschijnlijk geachi dat deze positieve
correlatic verband houdt met een vanwege harde wind opgetreden verhoaogde sterfie,
doclh wardt gesuggereerd Jdai hogere windsnetheden kadavers sneller naar de kust
voeren. Ook de waarneming dat bij ruswere zee de dichtheden aan dade eevopels op
de kust een lichte toename vertonen is consistent met deze interpreintie.
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§eabirds and fisheries
in the southeastern North Sea

Zeevogels en visserif
/n de zuidoostelijke Noordzee

Ommo Hiippop & Stefan Garthe
Yogelwarte Helgoland

Introduction

There are various ways in which fisheries may influence seahird populations
Hca\')f exp?mtanon of predatory fish probably caused shifts in the a.hux()(h
a‘nd.mze distribution of fish species used as food by seabirds Fi%hcri*;rfw't
liable to provide additional food in the form of offal and disc;x;'(lq .Coni:er(:t
ty, surplfls mortality may occur, due to drowning in fishing nets~ -and e t; o
]emcn(s' in filaments and nets. Finally fishery activities may at. least {””‘mg‘
cause disturbance among foraging or resting birds at sea : st foeudly.

In  general, seabirds N
and many coastal birds
benefit from fisheries in
the southeastern  North
Sea (Hippop 1991). First,

predatory fish, starting as
carly as the end of last
century, seems to have in-
creased  the stocks and
production  of  smaller
sized  fish (Daan e al.
1990), which are preyed
spon by a large number
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