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Greylag and P ink- foo ted  Geese, breeding in Iceland and w in te r ing  in 
Brita in, are popu la r  qua rry  species fo r  w i ld fo w l  hunters . However, the 
size of the B r i t ish  hun ting  bag is unknown. By using the Icelandic bag 
s ta t is t ics, recoveries of geese shot in Iceland and Brita in , and popula t ion 
m ode ls  developed by Frederiksen et al. (unpubl. b], it is possib le to derive 
ind irec t es t im a tes  of the  size of the  B r i t ish  bag. The es t im a tes  indicated 
tha t about 25,000 P ink- foo ted  Geese and 20,000-25,000 Greylag Geese 
are shot annua lly  in Bri ta in . The p roport ion  of juven iles  in the bag 
appeared to be h igher fo r  Greylag Geese (45-50%) than fo r  P ink- foo ted 
Geese (about 30%), and in both cases h igher than the p roport ion  in the 
popula t ion. Hunting exerts  a s trong im pact on the dynam ics  of both 
species, and a bag repor t ing  system shou ld  be in troduced in B r i ta in  to 
m o n i to r  this.
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Two popula t ions of grey geese breed 
in Ice land and w in te r  p r im a r i ly  o r 
exc lus ive ly  in B r i ta in :  the  Greylag 
Goose A n se r anse r (M itc h e l l  & 
S igfússon 1999) and the P ink-footed 
Goose A  brachyrhynchus  (M itche ll  et al. 

1999). Both species are popu la r  quarry

fo r  hun te rs  in both countr ies, and in fo r ­
m ation about the hunting  pressure to 
wh ich  they are exposed is necessary fo r  
in fo rm ed m anagem en t of the popu la ­

t ions. W hile  Ice land in troduced  a 
m anda to ry  bag record ing  system in 

1995 (Sigfússon 1996), to date no c o m ­
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parabLe survey has been im p lem ented  

in Brita in. Thus, l i t t le  is known about 
how many geese are shot annually  on 
the w in te r ing  grounds, a l though s a m ­
ple surveys of m e m b e rs  of BASC 
(Brit ish Associat ion fo r  Shooting and 
Conservation), provided es t im ates  of 
between 15,000 and 25,000 fo r  each 

species (Reynolds & Harrad ine 1996). A 
m u l t i - o rg a n is a t io n a l  w o rk in g  group, 
( fo rm er ly  the N a t iona l Goose Forum 
NGF, supe rseded  by the  Goose 
Scientif ic  Advisory Group GSAG), was 
estab l ished by the Scott ish Executive to 
investigate and advise on goose issues. 
Government, non gove rnm en ta l  o rgan ­
isa tions, a g r ic u l tu ra l  groups, and 
hunting organ isa tions are represented. 
The f ina l  NGF report identif ied the lack 
of re l iab le m on ito r ing  of how many 
geese are sho t in Sco tland  as an 
im p e d im e n t  to sound  m anagem en t ,  
and a m ore  co m p rehens ive  survey 
am ong a l l  sho tgun cert i f ica te  holders 
was among one of the key re co m m e n ­

da t ions  (A nonym ous  2000). 
Furtherm ore , the UK governm ent is a 
s ig n a to ry  to the  A fr ic a n -E u ra s ia n  
W aterb ird  A g reem en t (AEWA), wh ich  
requires the developm ent of a sound 
m on ito r ing  system of hunting bags.

During the period 1996-2000, the 
Icelandic Inst itu te of N a tu ra l  History 

(IINH), in c o l la b o ra t io n  w ith  the  
W ild fow l & W etlands Trust (WWT) and 
the H ighland Ringing Group (HRG), c a r ­
ried out a co lou r- r ing ing  p rog ram m e 
fo r  both species of Ice land ic-breeding 
grey geese (Hearn & Sigfússon 2000; 
Hearn et at. 1999; M itche l l  e ta t.  1997).

This p rog ram m e has provided new and 

im p o r ta n t  in fo rm a t io n  abou t the 
dynam ics  of the  two popu la t ions , 
in c lud ing  su rv iva l  e s t im a te s  
(Frederiksen ef al. unpubl. a), and p re ­
l im in a ry  popu la t ion  m ode ls  
(Frederiksen ef al. unpubl. b). Here, 
these resu lts  are used in con junction 
w ith  the  Ice land ic  bag s ta t is t ic s  to 
derive es t im ates  of the num bers  of 
Greylag and P ink- foo ted Geese shot 
annua l ly  on th e  w in te r in g  g rounds. 
P ink-footed Geese w in te r  exclusively in 
Brita in, w hereas a s m a l l  proport ion  
(5%) of the Greylag Goose populat ion 
w in te rs  in Ireland. The es t im ates  fo r  
Greylag Geese thus  s tr ic t ly  re fe r to 
shoo t ing  in B r i ta in  and Ire land, 
a lthough the vast m a jo r i ty  of the h u n t­
ing takes place in Brita in.

M ethods

The ava i lab le  data provided two 
options fo r  es t im at ing  the size of the 
Br it ish  goose hunting bag. The f irs t 
relied on the assum pt ion  tha t hun te rs  
repo r t  shot, r inged  geese w ith  the 

sam e probab il i ty  in Iceland and Brita in. 
Tentative support  fo r  th is  assum ption  
com es  f ro m  the  seasona l su rv iva l  
analysis of Greylag Geese (Frederiksen 

et al. unpubl. a), w h ich  showed no d if­

ference in the reporting probabil i ty  of 
a d u l ts  be tw een s u m m e r  to early  
au tum n, when the  geese are in Iceland, 
and late au tum n  to w in ter, when they 
are in Brita in. The estimated reporting 
probabil i ty  represents  a mean fo r  a l l  
causes of m or ta l i ty .  Geese shot by
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hun te rs  are much m ore  likely to be 
reported than those dying from  na tu ra l  
causes. However, Greylag Geese are 
heavily hunted th roughou t th e ir  range, 
and hunting is l ikely to be by fa r  the 
m ost im po r tan t  cause of m o r ta l i ty  d u r ­
ing both periods. Thus, if causes of 

m o r ta l i ty  are s im i la r  between Iceland 
and Brita in  and the mean reporting 
probabili ty  is the same, hun te r  re p o r t­

ing probabil i ty  is l ikely to be the same 
o r s imilar. Assum ing  th is  to be the 
case, the size of the B r it ish  bag could 
be estimated from  the ratio of shot 

recoveries in the two coun tr ies  and the 
Ice land ic  bag s ta t is t ic s :  Bgb=B 15 
(rcb/riü) w (-,ere ß ind icates the size of 

the hunting bag, R indicates the n u m ­
ber of geese recovered as sho t by 
hunters, and supe rsc r ip ts  indicate the 
country: (GB fo r Brita in, IS fo r  Iceland). 

The ana lyses  of F re d e r ikse n  et al. 
(unpub l. a) a lso  d e m o n s t ra te d  the  
occurrence of la rge-sca le  non -hun t ing  
m o r ta l i ty  of gos l ings between f ledging 
and a rr iva l  in Brita in, and the ca lcu la ­
tion of the est imated Br it ish  bag was 
th e re fo re  p e r fo rm e d  sepa ra te ly  fo r  
adu lts  and juveniles. The age com pos i­
tion of the Icelandic bag w as estimated 
th rough  a survey of w ings  subm it ted  to 
the IIN H by hun te rs  (Frederiksen et al. 
unpubl. b). During the study period 
(1996-2000), goose r ing ing  occurred 
both in Iceland and in Brita in, and r in g ­
ing in Bri ta in  took place during the 
au tum n hunting season [as w e l l  as in 

spring). Geese r inged in Bri ta in  in the 

a u tum n were obviously not available fo r  
shooting in Iceland in the  sam e year, 
and if r inged late in au tum n, m igh t also

have a s m a l le r  chance of being shot in 
Bri ta in  than those ringed in previous 
years, by v ir tue of being exposed to 
hunting fo r a sho rte r  period. RGB th e re ­
fore only included geese r inged p r io r  to 
the au tum n  in question. Sample sizes 
fo r  ind iv idual years were sm a ll,  and the 
ra t io  w as  the re fo re  es t im a ted  from  
pooled data from  a l l  years; the es t i ­
mate of BIS was correspond ing ly  the 

mean fo r  1996-2000 (data from  the 
W ild l i fe  M a n a g e m e n t Ins t i tu te ,  
A ku rey r i ,  Ice land). W hereas  BGB fo r  
juveniles  could only be estimated based 
on go s l in g s  r inged  in s u m m e r  in 
Iceland, two independent es t im ates  fo r  
adu lts  could be ca lcu la ted based on 
geese r inged  e i th e r  in Ice land or 
B r i ta in .  A th i rd  e s t im a te  cou ld  be 
obtained by pooling the two data sets; 
such pooling was only s tr ic t ly  jus t i f iab le  
if the rat io (RGB/R'S) was not s ign if ican t­
ly d if ferent fo r  the two data sets.

The second es t im ates  of BGB arose 
as a by-product of the  popula t ion m o d ­
els of Frederiksen et al. (unpubl. b). 
These m ode ls  produced estim ates of 
the size and age com posit ion  of the two 
goose populat ions, both at a rr iva l  in 
Brita in in au tum n and before departure  
in spring. The d ifference between these 
two es tim ates  represented the e s t im a t­
ed to ta l  m o r ta l i ty  over the period when 
the geese were in Brita in, and thus a 
m a x im u m  estimate  of the Brit ish  h u n t­
ing bag. As above, the  m ean fo r  

1996-2000 is p resen ted  here. For 
Greylag Geese, F rede r iksen  et al. 

(unpubl. b) showed tha t the populat ion 
size es t im ate  d iffered by a fac to r  two 
depend ing  on w h e th e r  the  a u tu m n
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counts o r the Icelandic bag s ta t is t ics 

were taken as reliable. Two estim ates 
(m ax im um  and m in im u m ] are therefore 
also presented here fo r to ta l  m or ta l i ty  
on the w in te r ing  grounds.

Results

D uring  1996-2000, 36 Ice land ic -  
r inged a d u l t  Greylag Geese w ere  
reported shot on the w in te r ing  grounds 
(one of these in Ireland) and 75 in 
Iceland; the correspond ing  num bers  
fo r  B r i t ish -r inged  geese were 56 and 
104·. The two rat ios were not s ign if i ­
cantly d ifferent (χ12=0 .19, P= 0.66), and 

the pooled es tim ate  of the ratio (RGB/R IS) 
fo r  adu lts  was 0.51. Among juveniles, 
28 were reported shot in Brita in and 27 
in Iceland, giving an estimated ratio 
(rcb/r's) 0ƒ 1 Q4  j h g  resu lt ing est imate  

of the Brit ish  Greylag Goose bag was 
26,385 (Table 1a), with  57% being juve­

niles; the w ing survey showed 40% 
juveniles in the Icelandic bag.

The ca lcu la t ion  w as more p rob lem ­

atic fo r P ink-footed Geese, because the 
ratio of shot recoveries in Brita in and 
Iceland w as  very d i f fe ren t  between 
adu lts  m arked in Iceland and those 
marked in Bri ta in  (70/37 and 97/17, 
respectively); the d ifference was s ta t is ­
t ica l ly  s ign if ican t (χ,2=11.6, P=0.001 ). 

The estimated ratio (RGB/R'S) was thus 
1.89 based on Ice land ic-r inged geese, 
5.71 based on B r i t ish - r inged  birds and 
3.09 based on pooled data. Among juve­
niles, 42 were reported shot in Brita in 
and 28 in Iceland, leading to an es t i ­
m ated ra t io  (RGB/R IS) of 1.50. Three

estim ates  of the Brit ish  P ink-footed 
Goose bag could then be derived (Table 
1b): 24,547, 59,206 o r 35,458, w ith  
respectively 30%, 12% or 21 % juveniles. 
According to the w ing survey, juveniles 
made up 35% of the Icelandic bag.

For Greylag Geese, the  m o d e l-  
based es tim ate  of to ta l m o r ta l i ty  in 
Brita in was about 27,200 if the Icelandic 

bag stat is t ics  were assumed to be c o r ­
rect, and about 13,300 if the au tum n 
counts were assum ed to be correct. In 

both cases, 46% of the to ta l  m or ta l i ty  
w as es t im a ted  to be juven iles . For 
P ink-footed Geese, the estimated to ta l 
m o r ta l i ty  in B r i ta in  was about 26,800, 
w ith  33% being juveniles.

Discussion

A possible cause fo r  the variation in 
(RGB/R IS) fo r  adu lt  P ink- foo ted Geese 
was that geese ringed in Bri ta in  are a 

m ix tu re  of Ice land ic  b reeders , 
Greenlandic breeders and non-b reed- 
ers. The two la t te r  groups, wh ich  m ou lt 
p r im ar i ly  in Greenland, are presum ably  
less exposed to hunting in Iceland than 
the Icelandic breeders, a l though  a l l  
P ink-footed Geese are believed to stage 
in Iceland dur ing  the au tum n (Fox et al. 
1997; M itche l l  et al. 1999). Flowever, it is 
not clear, why so few B r i t ish -r inged  

geese are recovered in Iceland, since 
G reen land ic  b reeders  p robab ly  only 
make up 15-25% of the to ta l  populat ion 
(Fox et al. 1997). This wou ld  seem to 
imply tha t ca tches in Bri ta in  p re fe ren­
t ia l ly  target Greenlandic breeders or 
non-b reeders ; however, observations
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Table 1 : Estimates of the num ber of grey geese shot by hunters in Britain (BGB), based on 
the Icelandic bag statistics IB's) and the ratio of geese recovered shot in Britain and Iceland 
(RGB/R IS). Means for 1996-2000 are presented.

a) Greylag Goose

Bls R G B / R 'S b gb

Adults 22,136 92/179 = 0.51 11,377
Juveniles 14,472 28/27 = 1.04 15,008
Total 36,608 26,385

b] Pink-footed Goose

B15 R G B /R 'B b gb

Adults
i] Ringed in Iceland 9,087 70/37 = 1.89 17,192
ii) Ringed in Britain 9,087 97/17 = 5.71 51,851
iii) Pooled 9,087 167/54 = 3.09 28,103
Juveniles 4,903 42/28 = 1.50 7,355

Total
l) 13,991 24,547
ill 13,991 59,206
¡¡¡! 13,991 35,458

of 77 geese ringed in Greenland in 1988 
ind icated tha t they occu rred  in the 
same areas as Icelandic breeders (C. 
M itchell, pers. comm .]. A no the r  poss i­
ble explanation is tha t the P ink-footed 
Geese ringed in Iceland are not entire ly 

representative of the breeding popu la ­
tion, because the areas targeted during 
r in g in g  exped it ions  are am ong  the 
m ost accessible, and geese breeding at 
these sites m igh t have a h igher proba­
bili ty of being shot in Iceland than those 
breeding in more inaccessible areas. 

N o tw ith s ta n d in g  th is  con fus ion , an 
es t im a te  of the  B r i t ish  P ink - foo ted

Goose hunting bag during the period 
1996-2000 of about 25,000 annually, of 
wh ich  about 30% are juveniles, seems 
to be the most robust in the l ight of the 
estimate  of to ta l  m o r ta l i ty  derived from  
the populat ion model. A h igher es t i ­
mate of the B ri t ish  bag wou ld  imply 
e ithe r  tha t w in te r  survival has been 
overestimated o r tha t the true  au tum n 
populat ion size is substan t ia l ly  la rger 
than 230,000 (1996-2000 mean of WWT 
counts).

The data ind ica ted  th a t  if the 

Ice landic bag s ta t is t ics  are re liable, 
about 26,000 Greylag Geese were shot
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annua lly  in Brita in during the period 

1996-2000. The proport ion  of juveniles 
appeared to be h igher than in the P ink­
footed Goose bag, at about 4-6-57%. The 
sam ple  size of juven iles  reported shot 

was sm a ll,  and if the ratio (RGB/R IS) fo r 
juven i les  w as an overes t im ate , th is  
wou ld  cause both the to ta l bag and the 
proportion of juveniles to be overesti­
mated. If, however, the au tum n census 
is considered more  re liable, the bag 
may have been as low as about 13,000. 
No quantita t ive s tud ies of the re l iab il i ty  
of the two surveys (autumn counts and 
bag survey] have been carr ied out, but 
m ode ll ing  c learly  showed tha t only one 
of the e s t im a te s  can be co rrec t  
(Frederiksen et al. unpubl. b). Given the 
es tim ate  based on ra t ios  of ring recov­
eries, it seems m ost l ikely that the 
Brit ish  Greylag Goose bag is towards 
the upper end of th is  interval, ie about 
20,000-25,000, w ith  about 50% juve ­
niles.

The es t im a ted  age ra t ios  in the 
Brit ish  bag are s im i la r t o  those found in 

e m p ir ic a l  s tud ies  of th is  question . 
W righ t & Boyd (1983) aged geese shot 
over f i fteen hunting  seasons at Loch 
Leven in Scotland and found an average 
of 41% juveniles among Greylag Geese 
and 34% young am ong  P ink - foo ted  
Geese. Also at Loch Leven, Hearn & 

M itche l l  (1995) found an even h igher 
p roportion of juven iles in the Pink-footed 
Goose bag (60%), a lthough th e ir  s a m ­
ple size w as s m a l l  (n=84). The 
d ifference in age rat io among species is 
probably related to a genera l ly  h igher 
p roportion of juven iles in the Greylag

Goose popula t ion (est imated 30% in 
au tum n vs. 20% fo r  P ink-footed Geese; 

F rederiksen ef at. unpubl. b). For both 
species, juven i les  thus  seem  to be 
more exposed or vu lnerab le  to hunting 
than adults.

The es t im ates  of the Brit ish  goose 
hunting bag presented here are at the 
high end of w ha t has previously been 

believed (Reynolds & H arrad ine 1996). 
Curren t know ledge of the dynamics of 
the goose popu la t ions thus suggests 

that up to 50,000 grey geese, approx i­
mate ly  evenly sp l it  between these two 
species, are bagged annually  by Brit ish 
and Ir ish hun te rs ,  w ith  the la rges t 
num bers  being shot in Scotland. A s im ­
i la r  n u m b e r  are sho t in Iceland, 
a lthough there, more Greylag Geese 
than P ink- foo ted  Geese are bagged 
(about 70% Greylag Geese), and clearly 
the removal of around 100,000 geese 
annually  means tha t the dynamics of 
these popu la t ions are to a large extent 
de te rm ined  by hunting. This issue is 
treated in deta i l  by Frederiksen ef a/, 
(unpub l. b), but in su m m a ry ,  any 
change in hunting pressure fo r  Greylag 
Geese is l ike ly  to a ffec t popu la t ion  
growth rate. The situation is more c o m ­
plex fo r  P in k - fo o te d  Geese, w here  
dens i ty -dependen t regu la t ion  of the 
size and /o r  success of the breeding 

popula t ion may be involved. Given UK 
ob liga t ions under AEWA and the EC 
Birds Directive, in fo rm ed m anagem en t 
of these goose populat ions, wh ich  are 
also involved in im po rtan t in te ract ions 
w ith  a g r icu l tu ra l  activ it ies in the w in ­
ter ing areas (Kirby ef at. 1999), could be
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improved by the es tab l ishm en t of a 
re l iab le  system  of bag repo r t ing  in 
Bri ta in . A Flyway M anagem ent Plan 
wou ld  provide a usefu l too l fo r  in te r ­
g o ve rn m en ta l  coopera t ion  on goose 

m a n a g e m e n t ,  in c lu d in g  poss ib le  
res tr ic t ions  on hunting bag size.
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