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Variation in survival in an increasing population of the Greylag 
Goose Anser anser in Scania, southern Sweden 

LEIF NILSSON & HAKON PERSSON 

Abstract 
Based on resightings of neck-banded Greylag Geese, we 
calculated mean annual survival rates of76% forjuveniles, 
74% for subadults and 83% for adults. The survival rate 
was significantly lower over the winters 1989/90 and 
1990/91 than over the winters 1985/86 - 1988/89 and 
1991/92 for adults (80 vs 87%). In the winters 1989/90 
and 1990/91 , hunting on Greylag Geese was intensive in 
southwestern Spain. Greylags wintering in the Netherlands 

(mainly the Dutch Delta) had significantly higher survival 
rates than birds wintering in southwestern Spain in both 
juveniles (90 vs 72%) and adults (94 vs 85%). Most losses 
occurred dLlfing autumn migration and just after alTival 
into the winter quarters. 
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Introduction 

The breeding population of the Greylag Goose An
seranserin Sweden, as in a number of other countries, 
has increased markedly in recent years (Fog et al. 
1984, Madsen 1991). This has resulted in the 
establishment of large summer and autumn 
concentrations in different places leading to mana
gement discussions related to agricultural problems 
and hunting possibilities. A neck-banding project 
was therefore initiated in 1984 with the main aim to 
investigate the detailed migration and movement 
patterns of Grey lag Goose populations in the Nordic 
countries (Nordic Greylag Goose Working Group 
1988). 

In order to understand the factors behind the 
increase in different goose populations and to be 
able to evaluate the effects of management practises 
on the future development of goose populations, a 
thorough knowledge of various aspects of the popu
lation dynamic is essential. One of the more important 
aspects in this respect is the variation in survival 
between different cohorts of geese and between 
different years. In this respect, it is also of special 

importance to study the survival of geese that 
experience different hunting pressures. 

Neck-banding proved to be a very successful 
method to obtain information about staging, wintering 
and moulting areas and the movements between 
these for individual Greylag Geese from known 
breeding areas, with a very high resighting frequency 
(no less than 72% of adults seen on one or more 
occasions abroad). The original study in SW Scania, 
south Sweden, was therefore extended to include 
various aspects of the breeding ecology and popula
tion dynamics. 

The Greylag Geese breeding in southwestern Sca
nia mainly winter in two areas: the tradtional 
wintering area in Coto de Dofiana in southwestern 
Spain and in the Dutch Delta (Andersson et al. 1990, 
Andersson, Follestad & Nilsson in prep.). More
over, a smaller number has started to winter in 
Villafafila in north-central Spain in recent years. On 
migration (mainly in autumn), the geese stage in the 
Netherlands and to some extent in areas between 
south Sweden and the Netherlands, whereas very 
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few have been seen staging between the Netherlands 
and Spain. In spring, young geese and non-breeders 
return to south Sweden, making a moult migration 
mainly to the Netherlands in early summer. In late 
summer and autumn the majority of these geese 
return to staging areas in southwestern Sweden 
before the autumn migration. 

The geese wintering in the Netherlands and Spain 
experience different hunting pressures. Whereas the 
hunting pressure in the Netherlands may be 
characterized as moderate or slight, it may in some 
years be heavy in southern Spain. The winters 1989/ 
90 and 1990/91 were characterized by extremely 
heavy hunting in southwestern Spain (Persson 1992). 
The total number of shot and retrieved Greylag 
Geese in southwestern Spain in 1989/90 and 1990/ 
91 were >30,000 and >20,000, respectively. In 1987/ 
88 and 1988/89 the total hunting bag was >20,000 
and 6-10,000, respectively, whereas only a few 
hundred Grey lag Geese were shot in 1991/92. Diffe
rent goose populations show different distributions 
in the main wintering areas (Persson in prep.), and 
during 1987/88 Greylag Geese from Scania did not 
occur in larger numbers in the heavily hunted areas. 

The Greylag Geese from SW Scania are thus 
suitable for a study on variation in survival related to 
different choice of wintering areas with different 
hunting pressures. In this paper we present data on 
the annual survival rates for different age cohorts of 
Greylag Geese. We especially try to evaluate the 
survival of geese related to their different choice of 
wintering areas with different hunting pressures. For 
young birds we also estimate the survival between 
different parts of the annual cycle separately. Some 
preliminary data from this study were presented by 
Nilsson & Persson (1991) . 

Study area 

Catches of pairs with young have been made annually 
since 1985 at four lakes in SW Scania (55 30'N,13 
15'E), southernmost Sweden: Y ddingen, Fjallfota
sjon, Klosterviken and Borringesjon (Fig. I). The 
study area also includes a fifth breeding lake, 
Bjorkesakrasjon, but no catching operations were 
made here. The lakes are situated in a rolling lands
cape mainly used for agricultural purpose.s. T~e 
study area also includes the coastal bay Fotevlken m 
SW Scania. During the first years, Lake 
Snogeholmsjon, situated 30 km to the east, was also 
included in the study area. For a more detailed 
description of the study area, see Nilsson & Persson 
(1992). 
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Methods 

Between 1984 and 1991 a total of 235 adult and 697 
young Greylag Geese were neck-banded in the study 
area. Moreover, 23 adults and 67 goslings were 
neck-banded at Lake Snogeholmssjon.Regular 
checks for the occurrence of neck-banded geese 
were undertaken from the arrival in February/March 
to the departure in November, the entire area being 
searched about once a week. More frequent 
observations were made during arrival and hatching 
periods in spring. . 

The survival estimates presented here are mamly 
based on observations made in the study area. Al
most all surviving adults returned to the marking 
area. Actually,in 98.1 % of all cases, when an adult 
was known to be alive during a breeding season (N 
= 324 seasons* individuals), the bird was seen in the 
marking area. Likewise, for geese marked as yo~ng, 
most estimates of survival are based on observatIOns 
from SW Scania. For geese marked during 1988-
1991 ,97.5% ofthe survival estimates of389 individu
als were based on observations in Scania (88 .5% for 
130 young marked 1985-1987 when field work was 
less intensive). In most cases, series of observations 
were obtained, so few last observations (and survival 

Fig.I. The study area in SW Scania. 

Undersokningsomradet i SV SkOne. 1. Yddingen, 2. Fjall
jOfasjOn, 3. Klosterviken, 4. Borringesjon, 5. BjOrkes
akrasjon, 6. Foteviken. 



estimates) rely on single observations of a marked 
goose. For geese marked as adults we do not have 
one single case of a "missing" year, i.e. a neck
banded individual not seen during one year but well 
later (with the exception of a few known cases of 
neck-band losses, see below). For birds marked as 
young, the frequency of missing years was about 2% 
( N = 844 seasons *indi vudals) . Young geese marked 
in 1985 and 1986 were excluded from these 
calculations as the number of visits to the study area 
were fewer in those years and there thus were larger 
risks that an indvidual staying for a short period was 
overlooked. This does not apply to adults with their 
high site tenacity. Missing years for a small number 
of young geese is mainly related to dispersal of a few 
individuals out of the study area after their first 
moult (Nilsson & Persson unpubl.). 

Outside SW Scania, sightings of neck-banded 
Greylag Geese were obtained from a network of 
observers. The chances of resighting vary markedly 
between different countries, being high in the 
Netherlands, where important staging areas and the 
wintering area in the Delta were regularly checked, 
and lower in Spain due to much fewer bird watchers 
and more difficult areas. However, intensive field 
work was undertaken in Spain by one of the authors 
(H. Persson), especially in 1989/90 and 1990/91. 

The data base used for this analysis includes 
33,200 resightings from the study area in SW Scania 
and 6,500 resightings from other areas. 

As most ofthe geese were marked during June, we 
calculate survival rates per 1 July for the different 
years. Annual survival rates were expressed as the 
number of geese resighted after 1 July in year t+ 1 as 
per cent of the number resighted after 1 July in year 
t. When comparing the first winter survival of young 
wintering in Spain and the Netherlands (Table 4) , we 
have used 1 April instead of 1 july to avoid any 
effects of the first moult migration on the survival 
estimates. 

In the analysis we separate three age groups: 
juveniles (over the first winter), subadults (over the 
second and third winter for birds marked as young) 
and adults (known breeders). Older geese marked as 
young have only been included in the adult sample 
if they were known to have bred in the study area. 

In connection to this it should be remembered that 
estimates of survival rates based on neck-band 
resightings are biased due to neck-band losses (cf. 
Ebbinge et al. 1991, Samuel et al. 1990). In our 
study, we recorded some losses in the beginning, 
especially among breeding males , but conditions 
improved when we changed to a new material in the 

neck collars in 1986. During the catching opera
tions, a number of previously marked geese were 
regularly caught. For geese marked after 1986, three 
of 41 adult males had lost the neck-band compared 
to one of 44 adult females and one of 22 marked as 
young. Taking the exposure time into consideration 
(on average 2.6 years), this corresponds to an annual 
loss rate of about 1.8%. The replacement of lost and 
broken neck bands during the round-ups reduced the 
effects of neck band losses on the calculations of 
survival rates especially for adults, and we have 
accordingly not used any conection factors. More
over, practically all neck-bands were retained over 
the first winter. Thus neck-band losses could 
potentially have some slight effect on survival 
estimates for subadults but even here we considered 
the effect too small to try to calculate conection 
factors. 

Results 

Survival between fledging and departure 

During 1984-1990,216 families could be followed 
from fledging of the young until departure from SW 
Scania, and the number of young was established 
(Table 1). During this period, 6% of the fledged 
young were lost. 

Table l. Losses of young Greylag Geese in families with 
marked parents from fledging (10 July) until departure 
from SW Scania in autumn (or last observation where the 
number of young in the family could be determined) . 

Farlusterav unga gragdss ifamiljermedmdrktafardldrar 
fran det ungarna blev flygga (10 juli) till bortflyttningen 
fran SV SkJne pa hasten (eller sista tillfdlle nilr antalet 
ungar ifamiljen kunde faststdllas). 

Number of Total number of young 
families Tot{ilt antal ungar 
Antal Fledged at last obs. 

familjer Flygga vid sista obs. 

1984 2 15 15 
1985 17 65 64 
1986 17 82 78 
1987 33 120 109 
1988 40 139 129 
1989 54 205 195 
1990 53 182 166 

Total 216 808 756 

Losses of 
young % 

Ungforluster 
% 

0 
1.5 
4.9 
9.2 
7.2 
4.9 
8.8 

6.4 

139 



Table 2. Annual survival (%) of neck-banded Greylag 
Geese from SW Scania during years with normal (85/86-
88/89) and heavy (89/90, 90/91) hunting pressure in the 
main wintering area in southwestern Spain. The number of 
marked birds known to be alive by 1 July in year t+ 1 is 
shown as percent of the number known to bealive by 1 July 
in year t (shown in brackets) or for young birds in their first 
winter as per cent of the number known to have fledged. 
Note: data for first-winter birds in 85/86 not included due 
to lower chance of observations compared to first-year 
birds in later years (see text). 

Ar!ig over/evnad (%)jOr halsringmarkta gdigassjill11 SV 
Skiine under ar med norma!t (85/86-88/89) respektive 
hogt (89/90,90/91 )jakttryck i det viktigaste overvintrings
omradet i sydvastra Spanien. Antalet markta gragass som 
setts efter 1 juli ar t+ 1 anges som proce11.t av det anta! som. 
setts efter 1 juli ar t (visat in0111 parentes) ellerjor lInga 
gass underjorsta vintern i procent av det antal som b!ev 
j!ygga. Unga gass vintern 85/86 hal' uteslutits eftersom 
chaHsel'l1a jar observation av dessa val' lagre an under 
senare ar Ujr. fex fen). 

Marked as young and Adults 
controlled in their 

First Second and 
winter third winter 

Mdrkta som unga och Vuxna 
kontrollerade under 

Forsfa Andra och 
vintern tredje vintern 

1985/86-88/89 87 (242) 
1986/87 -88/89 79 (215) 77 (173) 
1989/90-90/91 72 (255) 73 (280) 80 (293) 

Total Summa 76 (470) 74 (453) 83 (535) 

Chi2 2.68, n.s. 0.91, n.s. 4.66, P<0.05 

First year survival 

The overall survival of young from fledging to 1 July 
the next year was 76% (Table 2), with a significant 
variation between years, from 65 to 92% (Fig. 2). 
Based on observations made in SW Scania, the first 
winter survival was 67%, being significantly diffe
rent from the estimate presented above (Ch2= 6.08 , 
P< 0.02). With 1 July as datum line, a small number 
of young that do not return to Sweden after their first 
moult migration and dies before they return next 
spring will be lost in the calculations based only on 
data from SW Scania. On the other hand, these 
individuals were mainly recorded in autumn staging 
areas south of Sweden. With 1 April as datum line, 
the survival estimate based on observations in Sca
nia is 72%, which is not significantly different from 
the estimate based on the entire data set (Ch2=1.26, 
n.s.). 

First year survival of birds from different lakes 
varied within years. In 1987, the survival offledglings 
from Lake Y ddingen was significantly lower than 
for those from the other lakes. In 1988, on the other 
hand, fledglings from Lake Y ddingen had a very 
high survival (Table 3). 

Survival also varied between wintering areas . 
Table 4 shows first winter survival of all young 
geese with known wintering quarters, i.e. marked 
parents or brood mates were actually seen in winter, 
either in Coto de Dofiana or in the Netherlands 
(Dutch Delta or for two families Flevoland). This 
procedure was necessary in order to assign the 
winter area of young that were lost early. The overall 
first winter survi val for young birds from fledging to 
1 April next year (se above) was 90% for Dutch 
wintering birds compared to 72% for those wintering 

Table 3. First-year survival (%) of fledged young from different lakes. Number of fledged young is given in 
brackets . G-test used for cases when Chi2 was not applicable (*). 

Overlevnad (%) av j/ygga ungarji'an olika sjoar underjorsta aret ejfer markningen. Anta/et flygga ungar anges 
inom parentes. G-test utnyttjat nar Chi2 ej kan tillampas (*). 

Marking year Yddingen Fjiillfotasjon 
Ma rkii I' 

1985 50 (16) 64 (28) 
1986 90 (20) 100 (2) 
1987 61 (36) 81 (21) 
1988 96 (24) 65 (20) 
1989 69 (26) 100 (2) 
1990 75 (56) 59 (27) 

Total Summa 74 (178) 68 (100) 
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Klosterviken 

80 (10) 
100 (2) 
87 (30) 
77 (31) 
80 (41) 
72 (29) 

80 (143) 

Borringesjon 

91 (11) 
72 (18) 
77 (48) 
62 (26) 

74 (103) 

Chi2 

2.42 
0.76* 
7.97* 
8.23* 
2.16* 
2.96 

4.33 

P 

n.s . 
n.s . 

0.05 
0.04 
n.s. 
n.s. 

n.s . 
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Fig. 2. Annual survival rates (per 1 July) for Greylag Geese from SW Scania. Adults (filled bars), subadults (unfilled bars) 
and juveniles (hatched bars) are shown separately. For 1991192, only adults and young are included as too short a period 
has passed for all subadult birds to have a chance to be reported. The annual variation was significant for adults 
(Chi 2=I1.S9, P=O.03) and juveniles (Chi2=l0.44, P<O.OS) but not for subadults (Chi2=4.14, n.s.). 

Arliga over/evnadsvarden (perl ju/Ofor grogassfron SV Skone. Adulta (fyllda stap/ar), subadu/ta (ofyllda stap/ar) och 
unga (streckade stap/ar) visas separat. For 1991192 redo visas endast adu/ta och unga eftersomfor kort tid passe rot for 
att alia subadu/ta gass ska/l ha haft en chal1S att rapporteros. Den orliga variationen val' signijikant for vuxna 
(ChF=11.59, P=O.03) och unga (ChF=1O.44, P<O.05) men intejor subadu/ta (Chi2=4.l4, n.s.). 

in Coto de Dofiana, the difference being highly 
significant (Chi2=9.65, df=l, P<0.002). During the 
two winters (1989/90 and 1990/91) with intensive 
field work in Spain, the difference between the areas 
was particularly marked in 1990/91 (Fig. 3). 

In 30 families, the number of young could be 
determined soon after the arrival to the winter quarters 
in Spain (Coto de Dofiana). Seventeen per cent of the 
young seen in Sweden (N=109) were lost before the 
first resighting of the family in Spain. For 8 families 
wintering in the Dutch Delta, 7% of 42 young were 
lost.The difference between Dutch and Spanish 
wintering families was not significant (ChF=2.58, 
P=O.ll). 

Survival of older birds 

After the first year, the overall survival of birds 
marked as young was 74% over the following two 
winters (Table 2). For those marked as adults, the 
overall survival was 83%. Survival estimates based 
on observations made in SW Scania were 77% for 
subadults over their second and third winters and 
80% for those marked as adults. These estimates 
were not significantly different from the estimates 
based on the entire data set (Chi2= 1.34 and 2.79 for 
subadults and adults, respectively). The slightly 
lower estimate for the restricted data set is related to 
a few adults seen in Scania in spring who left in early 
summer, thereafter being seen in Denmark and/or 
the Netherlands after 1 July. 
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Table 4. First winter survival (to 1 April) of marked young 
wintering in, or migrating to Coto de Dofiana and the 
Dutch Delta, respectively. Only young with one or both 
parents marked are included. Individuals not seen in the 
winter quarters are allocated to winter area according to 
observations of their parents. Total number of young per 
winter area and season shown in brackets . 

Overlevnad till 1 aprilfor markta ungar sam overvintrat 
ellerflyttat till Cata de DaFiana eller det hallandska deltat. 
Endast ungar med minst en markt foralder medraknas, 
ungar sam ej setts i vinterkvarteret hanfDrs till vinter
OInrade efterforaldrarna. Antalet ungarper vinteromrade 
aeh ar anges inam parentes. 

1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 

Total Summa 
1987/88-90/91 

Winter area Vinteromrade 
Coto de Dofiana Dutch Delta 

69 (16) 
90 (10) 
76 (54) 
69 (39) 
70 (47) 
69 (26) 

72(166) 

91 (11) 
92 (26) 
84 (19) 
90 (21) 

90 (77) 

The annual survival rates for birds marked as 
adults showed a significant variation between years 
(Fig. 2). Particularly high survival rates were found 
in 1987/88, 1988/89 and 1991192, whereas the 
survival was only 78% between 1990 and 1991. The 
subadults did not show any significant variation 
over the years . As noted above, 1991192 was a year 
when few Greylag Geese were shot in southwestern 
Spain. In 1987/88, the hunting pressure was very 
high, but the geese from Scania mainly stayed in 
areas where hunting was less heavy (H. Persson 
unpubl.) . 

Table 5. Annual survival (%) of neck-banded Greylag 
Geese wintering in the Netherlands (mainly the Dutch 
Delta) and Coto de Dofiana. Accumulated number of 
individuals per winter shown in brackets. 

Arlig overlevnad (%) av ha/sringmarkta gragass 
overvintrande i Nederliinderna (huvudsakligen de/ta 
amradet) aeh Cata de DaFiana. Antal individer anges inam 
parentes. 

The Netherlands Coto de Dofiana Chi2 P 

Adults 
Subadults 

142 

94 (88) 
88 (65) 

85 (414) 
80 (348) 

5.21 <0.05 
2.18 n.s. 
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Fig. 3. Survival of Greylag Geese from SW Scania wintering 
in SW Spain (filled bars) and the Netherlands (unfilled 
bars) in 1989/90 and 1990/91. 

Overlevnadfor gragassfran SV SMne, sam overvintrat i 
SV Spanien (fyl/da staplar) resp. Nederliinderna (afyllda 
staplar) 1989/90 aeh 1990/91 . 

Separate survival values were calculated for those 
wintering in the Dutch Delta and Coto de Donana 
(Table 5), using geese that had been known to spend 
the winter there during previous seasons. Overall 
survival rates for adult geese wintering in the 
Netherlands were significantly higher than for those 
wintering in Coto de Dofiana. Marked differences in 
survival rates were found for geese using the diffe
rent winter areas in 1989/90 and 1990/91, whereas 
the data from the Netherlands were too few in the 
other years to calculate annual survi val rates (Fig. 3) . 

Timing of I1wrtality 

The actual date of death was only known in a few 
cases when the birds were shot. With the intensive 
checks for marked geese in all areas the last date of 
observation will give some indication on when most 
mortality occured (Fig. 4) . The vast majority oflast 
observations was made in October and November 
for all age groups, indicating the importance of 
losses during the autumn migration for the overall 
losses among the Greylag Geese. Losses during 
spring migration were minimal except for subadults 
wintering in Spain (Table 6) . 
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Fig. 4. Monthly distribution of last observations of Greylag Geese from SW Scania. Number of individuals: juveniles 
(hatched bars) 142, subadults (unfilled bars) 84 and adults (filled bars) 69. Last marking years included are for juveniles 
1990, adults 1989 and subadults 1988 (marked as young). 

Manadsfordelning av sista observationer av gragass fran SV SkCtne. Totalt antal redovisade individer: unga (streckade 
staplar) 142, subadulta (ofyllda staplar) 84 samt adulta (fyllda staplar) 69. Sista medtagna marMr ar for unga 1990, 
adulta 1989 och subadulta 1988 (markta som ungar). 

Discussion 

Data on the survival rate of Greylag Geese origina
ting from this flyway, as well as from central Europe, 
have been presented by Paludan (1973) on the basis 
of traditional ringing data. For adults, the annual 

Table 6. Survival (%) during spring migration of Greylag 
Geese seen in Coto de Dofiana and the Dutch Delta in 
January - February 1990 and 1991. Number of individuals 
shown in brackets. 

OverLevnad (%) under valilyttningen for gragiiss sedda i 
Coto de DoFiana och det hollandska deltaomradet i ja
nuari-februari 19900ch 1991. Antal individeranges in om 
parentes. 

Adults 
Subadults 
Juveniles 

Dutch Delta 

95 (19) 
100 (21) 
100 (16) 

Coto de Dofiana 

96 (49) 
86 (74) 

100 (34) 

mortality rate was 32% compared to 41 % for young 
birds. These rates are higher than the data obtained 
in our study: 17% for adults and 24% for juveniles. 
As the estimates have been obtained by completely 
different methods they are not directly comparable. 
It is, however, clear that the mortality rate for the 
Greylag Goose has decreased since Paludan ' s study. 
In this respect it should be remembered that our 
values are slightly too high due to an estimated 2% 
loss of neck-bands per year. 

During recent years a number of statistical methods 
for the calculation of survival rates and other 
demographic parameters based on resightings of 
marked birds have been presented (Clobert & 
Lebreton 1991 ; for a review see also Ebbinge et al. 
1991). Most studies on geese using neck collars or 
coloured legbands for survival estimates rely on 
observations from voluntary observers in different 
staging and wintering areas and thus have to 
compensate for differences in resighting possibilities. 
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In our study, on the other hand, we based the 
estimates almost entirely on intensive observations 
in the breeding areas. As the resighting effort was 
thorough and the resighting probability very high in 
the study area there was no need to compensate for 
differences in resighting possibilities. The site tena
city is high for the adults (including those marked as 
young when recruited to the breeding population 
when older) with more than 98% of those known to 
be alive actually seen in the study area Nilsson & 
Persson unpubl.), so an adult goose that has not been 
seen in Scania and has not lost its neck-band can with 
confidence be considered as dead. The differences in 
resighting possibilities in the Netherlands and Spain 
have no influence on the survival estimates presented 
here as the absolute majority of the estimates are 
based on observations in SW Scania. Moreover, the 
few young geese that do not return to Scania after the 
moult in the Netherlands spend late summer and 
autumn in the Netherlands or in Denmark and 
Germany, where the chances of resighting are high. 
The only influence of the lower resighting chances 
in Spain and in the Dutch Delta compared to other 
areas will be on the number of geese that can be 
identified as wintering in the two areas. To fully 
elucidate the possible effects of the resighting chances 
on the survival estimates we also presented survival 
rates based only on observations obtained in SW 
Scania, which showed very small differences 
compared to the estimates based on the entire data
set. 

For young birds, a proportion of 6% was lost 
between fledging and last observation in SW Scania 
before the start of autumn migration . The causes of 
these losses are unknown as there was only a 
negligible amount of shooting of Greylag Geese 
under license here for crop protection. For young 
geese the main mortality OCCUlTed between the last 
sighting in Scania and the arrival in the winter 
quarters. Most last observations for elder geese were 
also obtained dUl1ng this time of the year. 

The decrease in mortality rate for Greylag Geese 
is probably related to changes in the hunting pressure 
as most known deaths were caused by hunting. The 
importance of hunting is also seen in the annual 
pattern of survival in our study population. For all 
age groups the survival was significantly higher 
during the seasons of 1986/87 -1988/89 compared to 
1989/90 and 1990/91. In the latter two seasons , the 
hunting pressure in the Guadalquivir Marismas in 
southwestern Spain, the main wintering area within 
this flyway , was extremely high. The geese were 
especially vulnerable as they were forced to feed on 
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the much hunted rice fields outside the protected 
Dofiana National Park due to a high water level that 
made feeding impossible in most areas in the park 
(Persson 1992). The importance of hunting can also 
be seen in the differences in survival between geese 
wintering in Coto de Dofiana and the Dutch Delta. 
The geese are hunted in the Netherlands, but not to 
the same extent as in southwestern Spain. The mor
tality of Spanish wintering geese is probably to a 
large part related to hunting with heavy losses at 
arrival in southwestern Spain but also during migra
tion through France and northern Spain. Autumn 
rnigration is, however, a risky procedure even for 
protected species such as the Barnacle Goose (Owen 
& Black 1989,1991). The importance of hunting for 
the popUlations of geese has been discussed by 
Ebbinge (1985, 1991) who found that recent increases 
in three arctic breeding goose populations were 
related to changes in hunting policies with decreased 
hunting pressure (one case) and total protection (two 
cases) . In this context, it is maybe more than a 
coincidence that the rapid increase of the studied 
population occurred after the closure of hunting 
within the Dofiana National Park in 1983/84 
(Calder6n et al. 1991). 

In light of the differences in survival between 
different wintering areas it is interesting to note the 
changes in winter distribution of the Grey lag Goose 
that have occurred in recent years. Numbers winte11ng 
in the Dutch Delta have increased (Castelijns et al. 
1991) and a new important wintering area at 
Villafafila in northern Spain has been established 
(Rodriguez & Palacios 1991). In both these areas, 
hunting pressure is much lower than in southwestern 
Spain. These changes probably have two causes. 
The increase in the Dutch Delta probably reflects the 
general popUlation increase whereas the increase at 
Villafafila, at least partly, is due to a redistribution 
within Spain. Neck-banded birds that earlier wintered 
in southwestern Spain now stop at Villafafila for 
wintering or prolonged autumn staging. Many of the 
geese seen in Villafafila in autumn move on to Coto 
de Dofiana in December or January and even as late 
as in February (Persson in prep.). 

The rapid increase in the number of wintering 
Greylagsin the Dutch Delta may have arisen without 
a redistribution between wintering areas. This is 
shown by the segment of the Scanian Greylags 
wintering there. Besides a higher survival rate, they 
return earlier to the breeding areas than birds 
wintering in Spain, and pairs arriving early were 
found to be more productive than those arriving late 
(Nilsson & Persson in prep.). However, it shall be 



kept in mind that these results were obtained during 
a succession of mild winters, this strategy perhaps 
being less favourable during more severe winters. 
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Sammanfattning 

Variation i overlevnad has en vCixande gragas
population i Skane, sodra Sverige. 

Gragasbestandet i Sverige liksom i ett flertal andra 
europeiska Hinder har okat markant under senare ar, 
varvid bl.a. ett betydande antal nya koncentration
somraden etablerats. Detta ledde till att NKV star
tade ett halsringmarkningsprojekt i de oW(a nord
iska landerna. I derma uppsats analyseras det ins am
lade materialet fOr de skanska gassen med avseende 
pa variation i overlevnad fOr olika aldersgrupper 
mellan olika ar samt relaterat till olika val av vinter
kvarter. 
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Metoder 

Under 1984-1991 H'mgades och halsringmarktes 235 
gamla och 697 unga gd'tgass vid Y ddingen, Fjallfo
tasjon, Klosterviken och Borringesjon i SV Skane, 
vaIjamte 23 gamla och 67 unga gass marktes vid 
Snogeholmsjon. Undersokningsomradet i Skane 
kontrollerades intensivt under hela sasongen. Dess
utomerholls ett stort antal kontrollerfran ornitologer 
i olika delar av Europa. Eget faltaI'bete bedrevs 
under flera sasonger i det viktigaste overvintring
somradet i Spanien. Totalt baseras foreliggande 
analys pa en databas omfattande 33 200 avlasningar 
fran det skanska undersokningsomardet och 6500 
avlasningar fran andra armaden. 

Vuxna gragass visar en mycket hog grad av orts
trohet, varfor man kan utga ifran att en vuxen gragas 
~?m ej observerats under en tid ej langre finns i livet. 
A yen hos unga gragass ar troheten mot fOdelse
omradet stark. Den arliga overlevnaden hos gra
gassen har beraknats som antalet individer sedda 
efter den 1 juli ar t+ 1 i procent av det antal som sags 
efter 1 juli ar t. Nar hostsasongen ar t + 1 avslutats har 
som regel endast fa gass setts, vilka inte tidigare 
observerats i SV Skane. Under de senaste aren har 
overlevnadsberakningen justerats for 2,5% av de 
unga gassen pa basis av utlandsobservationer. 

Resultat och diskussion 

I 216 familjer kunde overlevnaden hos ungarna 
fOljas fran det de blev flygga tills de lamnade Skane 
pa hosten. Forlusterna uppgick i genomsnitt till 6% 
(Tab ell 1 ). I medeltal var overlevnaden fOr unga gass 
fran det de blev flygga till den 1 juli aret darpa 76%, 
men en betydande variation noterades mellan olika 
ar (Fig. 2, Tabell 2) . 1989/90 och 1990/91 kanne
tecknades av ett extremt hogt jakttryck i det fOr 
gragassen viktiga vinteromradet Coto de Dofiana 
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med en lag overlevnad fOr de markta gragassen som 
resultat. 

Overlevnaden for unga gragass varierade ocksa 
mellan de olika hackningssjoarna (Tab ell 3) samt i 
relation till gassens val av vinterkvarter (Tab ell 4). 
For unga gass som overvintrade i det hollandska 
deltaornradet var den arliga overlevnaden 90% mot 
72% fOr dem som overvintrade i Coto de Dofiana 
(Fig. 3). lett antal familjer med markta vuxna kunde 
antalet ungar faststallas bade omedelbart fore bort
flyttningen fran Sverige samt vid ankomsten till 
vinterornradet. For gragass som flyttade till Spanien 
fOrlorades 17% av 109 ungar mot endast 7% av 42 
fOr gragass som flyttade till det hollandska del tat. 

Gass markta som ungar visade samma overlevnad 
over sin andra och tredje vinter som over den fOrsta 
(Tab ell 2). Variationen mellan olika ar var mattlig. 
Gass markta som adulta visade en betydande varia
tion i overlevnaden mellan olika ar (Fig. 2). I genom
snitt var overlevnaden 87% fOr aren med lagt eller 
normalt jakttryck i Spanien jamfort med 80% fOr 
1989/90och 1990/91 med hogtjakttryck i Spanien. 
Liksom fOr unga gragass konstaterades en signifi
kant skillnad i overlevnad mellan adulta gragass 
som overvintrade i Nederlanderna och i Spanien. 

For flertalet individer gjordes de sista observatio
nerna i oktober eller november (Fig. 4). Detta 
indikerar att merparten av forlusterna intraffade i 
samband med hostflyttningen, vilken i tiden sam
manfaller med jaktsasongen. Forlusterna under 
varstracket var daremot minimal a (Tab ell 6). 

Tidigare data over gragassens overlevnad (Paludan 
1973) grundas pa traditionell ringmarkning och ar 
darfOr kanske inte direkt jamforbara med vara var
den. Paludan beraknade mortaliteten for vuxna gra
gass till 32% och fOr unga gass till 41 %. Motsva
rande varden fran var undersokning var 17% resp. 
24%. 


