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In tro d u c tio n

T h e  recen t s ta tu s  o f w in tering  P ink-foo ted  
G eese  A n ser  brachyrhynchus  and G reylag 
G eese  A n ser  anser  in no rth -east Scotland 
has b een  described  by B ell et al. ( 1988). The 
L och  o f  S tra th b eg  and the  Slains Lochs 
(M eik le , C o teh ill and  Sand) are  the tra d 
itiona l goose roosts in A berdeensh ire  and 
have b een  occupied  by b o th  species for 
m an y  y e a rs . P in k - fo o te d  G ee se  have  
increased  a t these  tw o trad itiona l sites, 
especia lly  a t L och  o f S tra th b eg , w hile 
G rey lag  G eese  in con trast have , since 1965, 
occup ied  five new  roosts a t Loch of S kene, 
th e  D in n e t L ochs (D avan  and  K inord), 
H ad d o  H ouse  L ake , F ed d era te  R eservoir 
and  C orby  L och . By th e  mid-1980s n o rth 
east Sco tland  held  up  to  40,000 P ink-foo ted  
an d  30,000 G rey lag  G eese  and  had  becom e 
one  o f th e  m ost im p o rtan t w in tering  areas 
in B rita in  fo r b o th  species. Since th e  roosts 
in n o rth -ea s t S co tland  a re  well separa ted  
(B ell et al. 1988), th e re  is little overlap  
be tw een  feed ing  a reas ro u n d  the respective 
roosts  and  thus G reylag  G eese  have been 
ab le  to  utilise a m uch la rger feed ing  area. 
E a r lie r  s tud ies  in east-cen tra l Scotland 
fo u n d  th e  P in k - fo o te d  G e e se  ra n g e d  
fu r th e r  from  the  roost than  G rey lag  G eese 
(N ew ton  and  C am pbell 1973; N ew ton et al.
1973). T h is study found  th e  opposite  to  be 
th e  case in n o rth -eas t Sco tland . T he feeding 
a reas  used  by geese from  th e  various roosts 
and  th e  feed ing  p references o f bo th  species 
be tw een  th e  1983-84 and  1985-86 w inters 
are  described  here .

T he  p a rts  o f n o rth -eas t Scotland utilised 
by geese are  m ainly low -lying, fertile  and 
in tensively  fa rm ed , though  th e  D ee valley is 
ra th e r  well w ooded  and  has few er suitable 
feed ing  a reas fo r geese. B arley  is grow n up 
to  350 m (1,100 ft) above sea level in mid- 
D o n sid e . T he  open  undu la ting  na tu re  of 
m uch  o f  th e  A b erd een sh ire  farm land , com 
b in ed  w ith a good  netw ork  o f m inor roads, 
g rea tly  fac ilita ted  th e  locating  of feeding 
flocks o f geese.

M ethods

F eed in g  a reas  w ere located  by observing 
flight lines o f geese arriv ing at and departing

from  th e  roosts. F arm land  w as also sear
ched  system atically  fo r feeding flocks of 
geese . A ll th e  g round  o u t to  2 to  3 km 
b eyond  th e  m axim um  reco rded  range of 
geese from  each  roost w as checked at som e 
stage an d  it is th o u g h t th a t all su itable areas 
(i.e . a rab le  fa rm land ) w ere visited at least 
once . Seven 10 km  squares lying betw een 
g rid lines 2 0  and  60 n o rth  and  betw een 60 
and  80 east in th e  w est-cen tre  o f the study 
a rea  (see F igure 1) w ere  the least well 
covered  w ith  only 2 -7  visits each. T he 
feed in g  a reas  used  by geese from  the 
v arious roosts w ere  visited fo r at least 3 
hou rs  on th e  follow ing n u m b er o f occasions 
b e tw een  th e  1977-78 and  1985-86 w inters: 
S lains L ochs 123, L och o f S tra thbeg  72, 
D in n e t L ochs 57, Loch of Skene 31, F ed 
d e ra te  R eserv o ir 12 and  H ad d o  H ouse 
L ake 11. C orby  Loch was visited on 31 
occasions, b u t feed ing  areas m ore than  2  km 
from  th e  L och w ere  n ev er checked  system 
atically  because  o f the sm all num bers of 
geese using the  site and  the p roblem s of 
o v erlap  w ith b irds from  o th e r roosts.

E m phasis was placed on d ifferent areas in 
d ifferen t w inters, thus m ost o f the w ork 
undertaken  in the H addo  H ouse a rea  was 
betw een 1981-82 and 1983-84 w inters w hen 
especially large num bers o f G reylag G eese 
w ere p resen t there . T he Slains and D innet 
a reas w ere searched m ost thoroughly  since 
the geese at Slains fed relatively close to  the 
roost, while those from  the D innet Lochs 
fed in a ra th e r confined area . T he geese 
from  the Skene, H addo  H ouse and S tra th 
beg roosts ranged over larger areas and  so 
inform ation on feeding areas and th e  dis
tances of feeding flocks from  th e  roosts 
could be biased tow ards those birds closest 
to  th e  roost at these sites. A ll sta tem ents 
regarding geese feeding at a site from  a 
roost which was no t the closest w ere based 
on observations o f flight lines and  of geese 
arriving at o r leaving these  sites. O therw ise 
all flocks w ere assum ed to  use the closest 
roost. T he large d istances (15-34 km ) 
be tw een  ro o sts  in n o rth -e a s t Sco tland  
greatly facilitated such assumptions. At 
m ost sites it was im practical to  a ttem pt 
com plete counts o f geese on the feeding 
areas though  this could be done satisfactor
ily on D eeside in spring up  to  and including
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1985 as the G rey lag  G eese there  w ere then  
concen tra ted  in ju s t a few areas. C om plete 
counts o f geese in the fields w ere also 
a ttem p ted  a t Slains/Y than in the spring 
betw een 1978 and 1983. Statistical analyses 
of foraging distance w ere carried  ou t using 
chi-squared  on the num ber of flocks feeding 
at 2  km intervals from  the roosts.

In the 1983-84 to  1985-86 w inters a 
record  was kep t o f the position of all flocks 
as well as the  field type to  assess feeding 
preferences. Feeding  flocks w ere m arked  
on 1:50,000 scale m aps and  the d istance to

the roost m easured  to  the nearest 500 m. No 
a ttem p t was m ade to  distinguish w heat, 
barley o r oats stubble (grouped  as stubble), 
o r betw een w in ter w heat and w in ter barley 
(grouped  as w in ter cereals), o r betw een 
spring sown w heat, barley  o r oa ts (grouped 
as spring cerea ls). Spring cereals w ere 
rarely  undersow n w ith grass in A b erd een 
shire during th is period. W here such fields 
becam e ap p aren t from  late autum n on
w ards they w ere classed as grass, bu t these 
accounted  for only about 2 % of all observa
tions on stubble.
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Figure 1. A map of north-east Scotland showing the feeding areas of geese from all the roosts. One-km 
squares in which feeding flocks of geese were recorded between the 1977-78 and 1985-86 winters are 
shown: O Pinkfeet, •  Greylag, © both species. The lines represent the 10 km grid system. Key to  sites 
m entioned in text. Roosts (encircled) -  CL =  Corby Loch, DL =  D innet Lochs, FR =  Fedderate 
Reservoir, HH =  H addo House Lake, Sk =  Loch of Skene, SL =  Slains Lochs, St =  Loch of 
Strathbeg. R iv e rs -A  =  D ee, B =  Don, C =  Y than, D =  Ugie, E  =  D everon. O ther localities- A u  = 
Auchlossan, HA = Howe of Alford, H T =  Howe of Tarland.
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Results

1. Feeding Areas

Figure 1 shows the one-km  squares in which 
feeding flocks of P ink-foo ted  and  G reylag 
G eese w ere recorded  in no rth -east Scotland 
betw een 1977 and 1986. T he feeding areas 
w ere clustered  round  roosts fo r both  species 
a t Loch o f S trathbeg  (St) and  at the Slains 
Lochs (SL); and round  roosts for G reylag 
G eese a t th e  D innet Lochs (D L ), Loch of 
Skene (Sk), C orby Loch (C L ), H addo  
H ouse L ake (H H ) and  F ed d era te  R eservoir 
(F R ). A t S tra thbeg , Slains and  F eddera te  
the geese sp read  ou t fairly evenly from  the 
roosts, while at H addo  H ouse the main 
feeding a rea  was to the north -w est, a t Skene 
betw een  th e  no rth  and  north-w est and at

D innet betw een north  and east, the  last 
flock being confined by m oorland  to the 
south and  w est.

T he foraging distances of the tw o species 
from  all the roosts in no rth -east Scotland in 
the 1983-84 to  1985-86 w inters are  show n in 
Figure 2. F or P ink-foo ted  G eese , 82.1%  
w ere found  w ithin 8  km of th e  roost 
(m edian  4.0 km ), w hereas for G reylag 
G eese 68.0%  w ere found  betw een 8  and  22 
km  of the roost (m edian 10.7 km ) (X 2  for 
lO df =  83 .64). F o rag in g  d is tan ces in 
au tum n (S ep-N ov) w ere slightly g rea te r 
than  in m id-w inter (D ec-F eb ) o r spring 
(M ar-A p r) bu t the difference was only 
significant fo r G reylag  G eese (T able 1). 
T here  w ere d ifferences in foraging be
haviour betw een roosts which are  high
lighted in th e  follow ing account.

Distance (km)

Figure 2. The proportions of Pink-footed and Greylag Geese foraging with distance from all roosts in 
north-east Scotland. Sample sizes were 353 flocks totalling 335,850 Pink-footed Geese and 253 flocks 
totalling 106,900 Greylag Geese, using pooled data from the Strathbeg, Slains, Skene and Dinnet 
roosts.

a) Northern (B uchan)

T he feeding areas used by the tw o species in 
B uchan are  shown in Figure 1. T he d istribu
tion follows th a t o f arab le  farm land  and is 
patchy because o f the p resence of areas of 
heath land  and m oorland . T he two species 
w ere usually fairly well seg regated , and  in 
the  41 one-km  squares w here bo th  species 
w ere recorded  they w ere no t necessarily 
p resen t a t the sam e tim e. W hen the two 
species fed in the sam e field they usually

form ed discrete flocks. T he tw o species 
w ere reco rded  in 70 one-km  squares w ithin 
10 km of the roost. It w as estim ated  tha t 
w ithin th is radius th ere  w ere an o th e r 26 
one-km  squares having m ore  than  half the ir 
a rea  suitable for geese, from  w hich these 
w ere absent. T here  w ere m any m ore p o ten 
tially suitable areas, particularly  to  the 
south and south-w est o f the river south 
U gie, and  w estw ard along the coast o f the 
M oray F irth . A t Loch o f S tra thbeg  87.5%  
of the P ink-footed  G eese fed w ithin 8  km of
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Table 1. Variation of foraging distance of Pink
footed and Greylag Geese with month for the 
sample shown in Figure 2. Differences for Pink
footed G eese are no t significant, but for Greylag 
G eese Sep-N ov versus D ec-Feb and Sep-Nov 
versus M ar-A p r, X 2 for l()df =  23.14 and 38.83 
respectively.

M edian distance (km)
Pink-footed Greylag

G eese Geese

Sep-N ov 4.0 12.3
D ec-F eb 3.7 10.0
M ar-A p r 3.6 5.7

the  roost and 84.4%  of the G reylag G eese 
betw een 8  and 18 km of the roost, the 
m edian distances o f the feeding birds being 
3.9 km and 10.4 km  respectively (X 2  for 8 df 
=  61.02). U p to  the 1985-86 w in ter P ink
foo ted  G eese from  S trathbeg  w ere no t 
reco rded  fu rth er th an  14 km from  the roost. 
H ow ever, the huge num bers p resen t in 
autum n 1985 (up to  27,900) w ere certainly 
feeding beyond the usual areas as searches 
there  on several occasions found relatively 
few birds.

G reylag  G eese w ere reco rded  as far ou t 
as 35 km to the w est in the late 1970s and 
there  w ere undoubted ly  m ore feeding sites 
a long the no rth  coast than  indicated  in 
Figure 1. T his a rea  was possibly m ore 
im portan t in the late 1970s w hen ra th er 
larger num bers o f G reylag  G eese w ere 
p resen t at S tra thbeg  in autum n than  in the 
last few seasons (B ell et al. 1988). N one 
w ere recorded  fu rth e r ou t than  17 km in the 
1983-84 to  1985-86 w inters. It was unclear 
w hether the flock of one to  tw o thousand  
G reylag G eese regularly  feeding by the 
R iver D everon  in the 1984-85 w in ter w ere 
roosting  locally o r cam e from  S trathbeg. 
H ow ever, G rey lag  G eese w ere found to  be 
roosting  on the low er D everon  in the 1986— 
87 w inter so the fo rm er seem s m ore likely. 
T hose from  F eddera te  R eservo ir appeared  
to  feed within 4 km  of the roost, while at 
som e sites ju s t beyond , the birds w ere 
definitely from  S tra thbeg  o r H addo  H ouse.

b) Central (Y than Valley)

M ost o f the land  a round  the Y than  was 
suitable for feed ing  geese. U p to  10 km 
from  the Slains Lochs geese w ere recorded  
in 106 one-km  squares and  w ere absen t 
from  47 apparen tly  suitable squares, while 
betw een 10 and  15 km out they w ere p resen t

in a fu rth er 38 one-km  squares and  absen t in 
75. This a rea  was very thoroughly  covered 
and  it is no t clear why so m any sites which 
appeared  suitable to  the hum an observer 
w ere apparen tly  no t utilised. T he to tal a rea 
available w ithin 15 km  of the roost was 
estim ated  to  be abou t 260 km 2.

A t Slains th ere  was no t a significant 
difference in foraging distance betw een  the 
two species. C om plete  field counts in the 
spring betw een 1978 and  1983 gave m edian 
distances o f 4.2  km for P ink-footed  and 2.4 
km for G rey lag  G eese (X 2  for 7df =  8.73, 
ns). This value of 4 .2  km for P ink-footed  
G eese agrees very well w ith th a t o f 4.1 km 
determ ined  from  the less system atic da ta  
ob ta ined  in th e  1983-84 to  1985-86 w inters. 
H ow ever, the G reylag  G eese in these th ree 
seasons show ed a significant increase in 
feeding range to  5.8 km (X 2  for 7df =  
23.87). This was because m any G reylag 
G eese in the la tte r  period  w ere feeding out 
at a considerable distance betw een n o rth 
east and  north-w est in m id-w inter, w hen 
the largest num bers w ere p resen t. In the 
1983-84 w in ter som e G reylag G eese w ere 
feeding 16 km  out to  the north-w est in an 
a rea  only 6  to  7 km from  the roost at H addo 
H ouse. T he d istribu tion  of G reylag  G eese 
at Slains th ere fo re  show ed two peaks at 0 -  
2  km and 8 - 1 2  km from  the roost in the 
1983-84 to  1985-86 w inters. In the spring 
G reylag  G eese roosting  on the Y than  estu 
ary often  fed ou t to  the south-w est w here 
there  ap p eared  to  be som e overlap  with 
those from  C orby Loch to  the south . B e
cause of this uncertain ty  these birds w ere 
no t included in the calculations o f distances 
of feeding flocks.

P references for certa in  areas som etim es 
changed betw een  w inters, bu t certa in  fields, 
o r groups of fields, appeared  to  be favoured 
year after year. T he change to  a w inter 
cereal regim e (Bell et al. 1988) m ay have 
caused the birds to  range fu rth er from  the 
roost. U p  until the  mid-1970s m any geese 
rem ained  to  feed  on the Slains esta te  
th roughou t th e  w in ter, bu t subsequently  
m any favoured  fields carried  w in ter cereals 
o r, m ore recen tly , oilseed rape , and w ere 
abandoned . In  the late 1970s the m axim um  
d is tance  th a t P in k -fo o ted  G eese  w ere 
reco rded  from  the roost was 1 0  km , bu t this 
was unusual. T he m axim um  distance by the 
mid-1980s was 14 km  and the geese regu
larly fed at least 10 km ou t. T he sm aller 
num bers o f  G reylag  G eese also generally 
fed m uch fu r th e r ou t in the 1980s than  10
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years earlier. In  the mid-1970s the en tire  
flock often  fed on p o ta to  fields on the Slains 
esta te , w ithin 2 o r 3 km  of th e  roost, for 
w eeks at a tim e. Fields contain ing w aste 
po ta toes w ere usually p loughed  by D ecem 
ber in the 1980s. T he tw o species form ed 
separa te  flocks w hen p resen t in the sam e 
field, as did those from  S trathbeg .

M ost o f th e  G rey lag  G eese  from  H addo  
H o u se  fed  o u t to  th e  w est and  especially the 
n o rth -w est, w hile m uch sm aller num bers 
regu larly  fed  to  th e  east and  sou th -east and 
o n ly  v e ry  o cca s io n a lly  sm all n u m b ers  
a rriv ed  a t dusk  from  the n o rth , no rth -east 
an d  sou th -w est (F igure  1). T h e re  was much 
su itab le  g round  in all d irections. T he m ap 
show ing feed ing  a reas  is very far from  
com ple te  fo r th e  b irds from  H addo  H ouse. 
T he  geese from  h ere  w ere found  as far ou t 
as 31 km  w hich gave a p o ten tia l overlap  of 
feeding areas w ith birds from  all the o th er 
roosts, except those from  D inne t Lochs. All 
searches o f feeding areas here  w ere carried  
ou t from  m id-N ovem ber onw ards and so 
sites closer to  the roost w hich could have 
been used earlie r in the au tum n w ere p ro b 
ably no t recorded . In view of this, no data  
from  the H addo  H ouse roost w ere included 
in the analysis o f foraging distances. T he 
G reylag  G eese from  this roost w ere found 
in only 30 of the one-km  squares w ithin 20 
km of th e  roost. W ithin the sam e radius 
there  w ere an o th e r 254 su itab le  one-km  
squares in the general d irection  of the main 
feeding flight, w ith m any m ore again to  the 
north -east and  south-w est. T his roost had 
the largest po ten tia l feeding a rea  o f any in 
north -east Scotland, bu t w as largely de
serted  by the 1985-86 w in ter (Bell et al. 
1988).

c) Sou thern  (D onside and  D eeside)

M ost o f th e  geese roosting  at Loch o f Skene 
flew o u t tow ards th e  D on  valley to  the  north  
to  feed  (F igure  1) though  up to  1,500 birds 
used  fields to  th e  sou th -east especially in the 
spring. T he  farm land  ro u n d  Skene con
ta in e d  m ore  w ood land  and  shelter belts 
th a n  on  th e  coast o r in B uchan , conse
quen tly  th e  d is tribu tion  of feeding areas 
w as ra th e r  m ore  b roken . A t tim es the geese 
flew o u t considerab le  d istances. T he H ow e 
o f A lfo rd  19 km  to  the  w est-north -w est was 
used  regu larly  by m ost o f the  geese from  
L och o f S kene fo r a few  w eeks in autum n 
1981 b u t no t m uch since, though  G reylag 
G eese  from  the roost a t the D in n e t Lochs

used  th is a re a  in th e  m id-1980s. A tkinson- 
W illes (1963) sta ted  th a t P ink-foo ted  G eese 
w ere  believed  to  use th e  H ow e of A lford. 
N o m en tion  o f the  tim e o f year was made- 
bu t observa tions during  th is study sug
g ested  th a t b o th  species use the a rea  in the 
spring.

In  th e  au tum n  o f 1982 th e re  was a regular 
flight fo r several w eeks from  Loch o f Skene 
to  the  W ells o f Y than  a rea  (37 km to the 
n o rth -n o rth -w est) w here ab o u t 5,000 geese 
w ere  feed ing . M any o f these  cam e from  the 
roost a t H ad d o  H ouse w hich was n ea re r (27 
km  to  th e  ea s t) , bu t ab o u t 1,500 w ere 
flighting to  and  from  L och  of Skene. T he 
G rey lag  G eese  from  Skene also fed ou t to 
th e  n o rth  o f th e  low er D on  valley w here 
th e re  w as po ten tia l overlap  w ith geese from  
H ad d o  H ouse  and  from  C orby  Loch. It was 
n o t c lea r how  m uch day-to-day  in terchange 
th e re  w as o f geese using feed ing  areas with 
such a lte rn a tiv e  roost sites.

T he  m ed ian  d is tance  fo r feeding G reylag 
G eese  from  Loch o f S kene was 5.8 km . The 
geese from  Skene w ere found  feeding in 42 
one-km  squares w ithin 1 0  km of the roost 
b u t w ere  no t reco rded  in an o th e r 27 appa
ren tly  su itab le  squares. B etw een  10 and  20 
km  from  th e  roost the co rrespond ing  figures 
w ere  23 and  80 one-km  squares, though  30 
o f  th e  la t te r  w ere  closer to  o th e r roosts. 
U n d o u b ted ly  m any m ore  sites no rth  o f the 
D on  valley w ere used  as large num bers of 
geese flighted in to  this a rea  at tim es.

In recen t w inters w hen large num bers 
w ere p resen t, G reylag G eese  from  C orby 
Loch flighted ou t to the no rth , and to  the 
low er D on valley. T here  was potential 
overlap  w ith those from  o th e r roosts in both  
these areas. T here  w ere several apparen tly  
suitable areas to  the north  and east which 
w ere much closer bu t w hich never attrac ted  
geese.

A t the D innet Lochs all the  m ain feeding 
areas w ere a considerable distance aw ay, 
and  m ost birds in au tum n w ere feeding 
betw een 1 0  and 2 2  km out (82.8%  betw een 
10 and  18 km , m edian d istance 14.2 km ). In 
the mid-1970s, w hen the D inne t roost was 
first occupied , the H ow e o f T arland  som e 5 
km to  the north -east was used in autum n. 
This a rea  was unable to support the large 
num bers o f m ore recent w inters and was 
m ainly used in the spring by the early 1980s. 
T he G reylag  G eese ex tended  the ir feeding 
range over the arable farm land  to  the n o rth 
east and  by the mid-1980s several hundred  
birds regularly  fed on the H ow e o f A lford
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som e 20 km aw ay. T here  was a regular 
feeding flight o f several thousands north  
in to  D onside fo r a few w eeks in autum n 
1983 bu t only sm all num bers w ere recorded  
there  since. In N ovem ber 1985 large num 
bers flighted east dow n the valley to  feed  on 
sou th  D eeside bu t the precise feeding sites 
w ere no t identified before  snow m oved 
them  on. T he G reylag  G eese from  D innet 
w ere  re c o rd e d  fe e d in g  in 60 one-km  
squares. W ithin 20 km o f the roost there  
w ere only an o th e r 43 apparen tly  suitable 
squares, 5 on D eeside, 15 to  the no rth -east 
and  23 to  th e  no rth . T he very large flock of 
G reylag  G eese a t D innet (up to  19,900 
birds) w ere thus concen tra ted  in ra th e r a 
sm all a rea  and th e  change to  w in ter cereals 
which was occurring  there  in the mid-1980s 
will lead  to increasing conflict w ith the local 
farm ers.

M uch sm aller num bers o f G reylag G eese 
occurred  on D eeside in the spring than  in 
autum n. T hey favoured  tw o main areas, 
A uchlossan and th e  H ow e o f T arland , and 
for th ree  o r four w eeks from  m id-M arch the 
grazing pressure in these ra th e r small areas 
was considerab le . In spring 1986 several 
flocks w ere found well ou t to  th e  north -east 
for the first tim e, indicating an expansion of 
the spring feeding range in response to  the 
larger spring num bers which occurred  that 
year. Small num bers o f P ink-foo ted  G eese 
also occurred  at A uchlossan and the H ow e 
of T arland  in spring (Bell et al. 1988).

T able 2 shows pooled  data  on the feeding 
p references o f  th e  two species from  all the 
roosts in A berdeensh ire  fo r the 1983-84 to  
1985-86 w inters. T here  w ere insufficient 
d a ta , particularly  in m id-w inter, from  the 
d ifferen t sites to  show any d ifferences in 
field usage betw een  sites. A t the Slains 
Lochs and  L och o f S trathbeg  bo th  species 
show ed very sim ilar usage o f field type.

H ow ever, som e differences w ere appa
ren t betw een th e  th ree  w inters using pooled  
da ta  from  all th e  sites (F igure 3). The 
p ropo rtion  of P ink-foo ted  G eese on stubble 
in th e  1985-86 w in ter a fter the late and  dirty  
harvest was h igher than  in the  previous 
w inters, 91%  in N ovem ber 1985 com pared  
w ith 77%  and  48%  in N ovem ber 1983 and 
1984 respectively, bu t these differences 
w ere no t significant because of th e  small 
num ber of flocks involved. T hey rem ained  
on stubble m uch la te r in to  the w in ter than  
usual w ith 34%  of P inkfeet on stubble in 
January /F eb ruary  com pared  w ith 14% in 
1984 and  1.8 %  in 1985. (U sing pooled  da ta  
for January  and  February , testing num ber 
o f flocks on stubble versus o th e r field types, 
X 2  =  6.81 and  15.44 respectively for 1984 
versus 1986 and  1985 versus 1986.) G reylag 
G eese show ed a sim ilar effect w ith very low 
num bers on stubble in January , F ebruary  
and M arch 1985, bu t in 1986 the figures 
w ere 42% , 25%  and 14% respectively.

Feeding Preferences

Table 2. The feeding preferences of geese in Aberdeenshire over the 1983-84, 1984-85 and 1985-86 
winters are shown as a percentage of the number of geese on each field type in each month. The total 
num ber of flocks and total num ber of geese observed are also shown.

Oct Nov Dec Jan Feb Mar Apr

a) Pink-footed Geese
No. of flocks 44 33 30 30 78 120 104
No. of geese (x10-3) 68.2 39.3 21.5 22.2 60.3 90.3 78.8
% stubble 62.4 69.3 33.7 23.4 12.5 6.2 0.5
% grass 31.4 17.9 48.6 68.0 82.7 86.4 79.7
% winter cereals 4.6 12.8 17.7 2.5 1.0 5.5 11.1
% spring cereals 0 0 0 0 0 1.4 8.7
% potatoes 1.6 0 0 6.1 0.7 0 0
% turnips 0 0 0 0 3.1 0.5 0

b) Greylag Geese
No. of flocks 19 77 33 32 41 119 51
No. of geese (x10-3) 14.2 51.1 9.8 8.1 12.7 36.3 10.0
% stubble 77.4 75.2 32.0 20.4 5.7 7.1 2.1
% grass 22.5 24.5 49.0 73.3 90.2 88.3 94.9
% winter cereals 0.1 0.3 18.5 4.4 3.4 4.1 3.0
% spring cereals 0 0 0 0 0 0 0
% potatoes 0 0 0.5 0.9 0.7 0 0
% turnips 0 0 0 0 0 0.5 0
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Figure 3. The feeding preferences of Pink-footed and Greylag Geese in north-east Scotland during the 
1983-84, 1984-85 and 1985-86 winters. Data for Decem ber 1985 were extrapolated from the 
Novem ber and January values because snow moved most geese out of the area.

(U sing pooled  data  January  to  M arch, 
num bers o f flocks on stubble versus o th er 
field types X 2  =  5.21 for 1985 versus 1986.) 
T he am ount o f feeding on w in ter cereals 
varied  inversely w ith the am oun t o f stubble , 
thus in bo th  the 1983-84 and  1984—85

w inters th e re  was appreciab le  feeding by 
b o th  P in k fee t and  G rey lag  on w in te r 
cereals, while in the 1985-86 w in ter very 
few flocks w ere seen on such fields. Feeding 
on newly sown spring cereals was only 
recorded  fo r P ink-foo ted  G eese  since m ost
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of the G reylag  G eese  had  dep arted  before  
spring cereals w ere p lan ted , from  m id-A pril 
onw ards. In  som e years appreciab le  num 
bers o f P ink-foo ted  G eese w ent on to  the 
newly sown fields, e .g . 16% in A pril 1984 
and 10% in A pril 1986. H ow ever, it was not 
clear how m uch seed  o r young shoots w ere 
actually  consum ed as the geese frequently  
used such fields fo r loafing, day-roosting or 
dust-bath ing . Sm all num bers o f geese fed 
on po ta to  fields a fter th e  crop was lifted  and 
also on tu rn ip  fields a fter sheep had  been  in 
o r the crop had  been  lifted. O n one occasion 
G reylag  G eese w ere reco rded  grazing tu r
nip leaves during  heavy snow . T he rem ain 
d er o f th e  feeding was on grass. This was of 
m a jo r im portance , w ith over 90%  of bo th  
P inkfeet and  G reylag  found  on grass from  
January  onw ards in  1984 and  1985.

T he p rop o rtio n s o f the d ifferen t crop 
types a round  th e  m ain goose roosts in 
no rth -east Scotland are  show n in T able  3. 
T he changes w hich have occurred  since 
1960 have been  deta iled  in Bell et al. (1988). 
U nfo rtunate ly  th e  p roportions of autum n 
and  spring sown cereals w ere no t recorded  
in the agricultural statistics p rio r to  1985. 
Subjective im pressions are  th a t very few 
w in ter cereals w ere grow n in th e  north -east 
befo re  1980 bu t since then  th e  p roportion

has risen sharply  and by the mid-1980s 
accounted  fo r 30-50%  of cereals around  
S trathbeg  and  fo r 50-75%  in the  Y than 
valley, bu t w ith m uch low er p ropo rtions on 
D onside and D eeside. W in ter cereals first 
appeared  a round  D innet in th e  autum n o f 
1985. W in ter w heat has also begun to  
replace barley  in B uchan.

In m ost parishes only 1-2%  of the  crop 
a rea  was u n d er po ta toes. M ost o f these 
w ere seed po ta toes o r early  po ta toes and 
again subjective im pressions w ere th a t the 
p o ta to  harvest was perhaps a m on th  or 
m ore earlie r in th e  mid-1980s th an  ten  years 
earlier. M any p o ta to  fields w ere ploughed 
back and resow n w ith cereals before  the 
w in ter in the mid-1980s. U se of p o ta to  fields 
by geese was th ere fo re  very low com pared  
to  5 o r 10 years earlier. T he am oun t of 
oilseed rape  grow n has greatly  increased 
since 1984. M ost o f the rem ainder o f the 
crop area  w as tu rn ips used fo r stock feed 
ing. T h ree  flocks of P inkfeet and  tw o of 
G reylag  w ere reco rded  on tu rn ips in the 
th ree  w inters u nder study w hile no geese 
w ere reco rded  on rape  fields, though  the 
flock o f M ute Swans a t the Y than  estuary  
regularly  fed on  a rape  field ad jacen t to  the 
estuary  in th e  1985-86 w inter.

Table 3. Percentages of different crop types in 1984 around the roosts at Loch of Strathbeg, the Slains 
Lochs, Haddo House Lake, Loch of Skene and the Dinnet Lochs. Grass is ley pasture and excludes 
rough grass, rem ainder mainly turnips for stock feeding. Crop statistics were obtained from the 
Scottish Records Office for selected parishes close to each roost.

% cultivated area
Roost W heat Barley Oats Potatoes Rape Grass Remainde

Strathbeg 5.6 33.6 1.4 2.1 0 53.3 4.0
Slains 8.1 37.9 0.3 1.1 0 48.4 4.2
Haddo 8.2 37.7 2.2 2.6 1.2 44.8 3.3
Skene 2.3 33.1 0.8 1.9 0.2 57.2 4.5
Dinnet 0.8 26.8 1.0 0.7 0.1 64.4 6.3

Discussion

T he division of feeding areas betw een P ink
foo ted  and  G reylag  G eese in no rth -east 
Scotland from  1977-86 was com pletely dif
fe ren t to  th a t found  in east-cen tral Scotland 
in the la te  1960s. T here  P ink-foo ted  G eese 
fo raged  fu rth er from  the roost than  did 
G reylag  G eese (N ew ton  and  C am pbell 
1973; N ew ton et al. 1973), and  on the basis 
o f th a t study it is generally  sta ted  (e.g. 
O w en 1980; T hom  1986) th a t this is the 
norm  in B rita in . In  no rth -east Scotland the 
opposite  was found.

A t the Slains L ochs, w here P ink-footed  
G eese usually ou tnum bered  G reylag  G eese 
by five-to ten -fo ld , the situation  was ra th e r 
confused. B etw een 1978 and  1983 a series of 
com plete field counts found  m edian  dis
tances o f 4.2 km  fo r P ink-foo ted  G eese and 
2.4 km  fo r G rey lag  G eese. H ow ever, over 
the 1983-84 to  1985-86 w inters th e  la tte r 
show ed a significant increase to  a m edian 
distance of 5 .8  km . T hey ap p eared  to  feed 
at g rea te r d istances th an  P ink-foo ted  G eese 
only w hen relatively  large num bers w ere 
p resen t in m id-w inter.

A t the only o th e r roost in the a rea  which



Feeding behaviour o f  geese  51

held  bo th  species, the Loch o f S tra thbeg , 
th e  situation  was clearcut. In th e  1983-84 to
1985-86 w inters 87.5%  of th e  observed 
P ink-foo ted  G eese w ere feed ing  w ithin 8  

km  of the roost, w hereas 84.4%  of the 
G reylag  G eese w ere feeding betw een  8  and 
18 km  of the roost. T he p a tte rn  o f one-km  
squares occupied by the tw o species also 
show ed areas favoured  by one o r o th er 
species and  em phasised  this difference. 
T here  was som e evidence in th e  au tum n of 
Ì985 th a t the P inkfeet a t S tra thbeg  w ere 
expanding th e ir feeding range in response 
to  the  four-fold increase in num bers (Bell et 
al. 1988).

T he G reylag  G eese at the o th e r roosts 
also ranged  fu rth e r than  th e  P ink-footed  
G eese a t Slains and  S trathbeg . G reylag 
G eese from  H ad d o  H ouse L ake foraged 
over a vast a rea  apparen tly  ignoring m any 
suitable areas n ea r the roost. T hose from  
Loch o f Skene flighted ou t g rea t distances at 
tim es, bu t th e  farm land  here  was ra th e r 
m ore b roken  by w oodland th an  on the 
coast. T he D innet roost was very  unusual in 
th a t th e re  w ere no suitable feed ing  areas 
close by and  in the 1983-85 au tum ns w hen 
over 10,000 G reylag  G eese w ere p resen t 
82.8%  w ere feeding betw een  1 0  and  18 km 
from  th e  roost. Feeding flights o f over 20 
km  w ere  reco rd ed  fairly  regu larly  for 
G reylag  G eese from  the D in n e t Lochs, 
Loch of S kene, H addo  H ouse L ake and 
Loch o f S trathbeg .

T h e  reasons fo r such d ifferences in forag
ing b eh av io u r b e tw een  th e  tw o species in 
d iffe ren t p a rts  o f th e ir  w in tering  ranges are 
u n c le a r .  In  A b e r d e e n s h i r e  s e v e ra l 
th o u san d  P ink -foo ted  G eese  w ere p resen t 
a t b o th  th e  m ain  roosts in au tum n  in the 
1930s w hen  th e re  w ere  only sm all num bers 
o f G rey lag  G eese  (B erry  1939). P ink
fo o ted  G eese  w ere  th e re fo re  ab le  to  e stab 
lish them selves on  th e  best feed ing  areas. 
H o w ev er, since b o th  S tra thbeg  and  Slains 
have  h e ld  m uch la rger n um bers  o f geese 
since th e n  it seem s unlikely  th a t com peti
tion  be tw een  the  species could  have lim ited 
feed ing  a reas close to  th e  ro o st fo r G reylag 
G eese .

In  east-cen tra l Sco tland  th e re  are  m any 
m o re  w a te rs  availab le  as ro o st sites than  in 
A b e rd een sh ire  (N ew ton  et al. 1973), p a r
ticu larly  fo r G rey lag  G eese  w hich will use 
sm alle r, m ore  enclosed  roosts than  the 
m o re  w ary  P ink -foo ted  G eese . H ere  it is 
possib le  th a t G rey lag  G eese , sp read  over 
m any  ro o sts , a re  ab le  to  use farm land  close

to  th e  ro o s t, w hile P ink-foo ted  G eese , 
co n cen tra ted  on th e  la rger, less d is tu rbed  
ro o s ts , have to  sp read  fu rth e r afield. P re 
lim inary  o bserva tions in P erthsh ire  in the
1986-87 w in te r show ed th a t P ink-foo ted  
G eese  still ran g ed  fu r th e r than  G reylag  
G eese  in th is a rea . H ow ever, foraging 
b eh av io u r a t L och L even  has changed 
to ta lly  from  th e  p a tte rn  described  by N ew 
to n  and  C am pbell (1973) and  bo th  species 
now  com m ute  m uch fu r th e r th an  in the 
early  1970s (personal observations). T he 
d is tances trave lled  d ep en d  on m any factors 
includ ing  in te r-ro o st d is tances, num bers of 
g eese  using the  roost, location  o f feeding 
a reas  re la tive  to  th e  roost, and  the  quality  of 
feed ing  availab le . T he  large increase in 
b o th  pop u la tio n s , changes in th e  farm ing 
reg im e and  d is tu rbance  o f  certa in  feeding 
a re a s  m ay  h av e  c o n tr ib u te d  to  rap id  
changes in foraging b ehav iou r by bo th  
species o ver the  last tw o decades. Foraging 
p a tte rn s  seem  likely to  be the  resu lt o f local 
co n d itions a t individual roosts ra th e r than  
a n y  in h e r e n t  b e h a v io u ra l  d if fe re n c e s  
b e tw een  th e  tw o species in th e ir ability to  
co m m u te  long  d is tan ce s , a lth o u g h  th e  
d iffe ren t sensitiv ities o f th e  tw o species to 
d is tu rb an ce  a t th e  ro o st m ay be a pred ispos
ing fac to r. T he  G reylag  G oose roosts at 
S tra th b eg , H ad d o  H o u se , S kene and  D in
n e t w ere  som e o f th e  largest in B rita in  in 
re cen t years , and  this m ay have been  a 
fa c to r in d e te rm in ing  foraging distance.

T h e  feed ing  p a tte rn s  observed  in n o rth 
ea s t S co tland  in the  mid-1980s w ere som e
w hat d iffe ren t to  those  found  fo r P ink
fo o ted  and  G rey lag  G eese  at Loch L even in 
th e  1968-69 and  1969-70 w inters (N ew ton 
and  C am pbell 1973) and  fo r P ink-foo ted  
G eese  in L ancash ire  from  1977-78 to  1980- 
81 (F o rshaw  1983). In  th e  L och L even study 
au tu m n  stubb les and  grass in th e  N ew  Y ear 
w ere  also th e  m ost im p o rtan t food sources 
b u t g rass m ade  up  a slightly sm aller p ro p o r
tion  (3 0 -4 5 % ) o f field type  th an  in n o rth 
east S co tland . P o ta to es w ere  m uch m ore 
im p o rtan t (7-11 % o f field type in au tum n) 
an d  acco u n ted  fo r up  to  50%  of feeding sites 
fo r b o th  species in som e m onths (N ew ton 
an d  C am pbell 1973). In L ancash ire  po ta to  
fields w ere  also  im p o rtan t, com prising up to  
16.9%  o f feed ing  sites. W aste  carro ts w ere 
also  an im p o rtan t food  source th e re  (F o r
shaw  1983). In  b o th  these  studies the p ro 
p o rtio n  o f  feed ing  occurring  on stubbles 
and  grass a t th e  ap p ro p ria te  seasons was 
low er th an  th a t found  in the 1983-84 to
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1985-86 w in ters in n o rth -east Scotland. T he 
a rea  o f  g rass availab le  in th e  spring in n o rth 
east Sco tland  w as p robab ly  the m ain reason 
fo r th e  large num bers  o f geese using the 
a re a  a t th is season  (B ell et al. 1988).

T he po ten tia l conflicts betw een w intering 
geese and  agricu ltu re  are  well know n and 
have been discussed m any tim es elsew here 
(see O w en 1980). H ere  only those aspects 
relevant to  the situation  in no rth -east Scot
land are  discussed. O ver the last 30 years 
th ere  w ere several changes in the farm ing 
regim e of m a jo r im portance to  th e  geese 
w intering in the a rea . T he change from  oats 
to  barley  in the 1960s was previously sug
gested by K ear (1965) as a m ajo r factor in 
the estab lishm ent o f a larger w intering 
population  of P inkfeet in east and  central 
Scotland and th e  change in status o f both 
P ink-footed  and G reylag  G eese in n o rth 
east Scotland supports th a t conclusion (Bell 
et al. 1988). H ow ever, all th e  m ore recen t 
changes tended  to  reduce the availability o f 
food sources and  lead to  increasing conflict 
w ith the farm ing com m unity. T he m ajo r 
change to  w in ter cereals has led to  a reduc
tion  in au tum n stubbles, previously the 
m ost im portan t food source early  in the 
w in ter, and  then  to  problem s w hen the 
geese la te r m oved on to  the newly sown 
fields. T he earlie r harvesting o f po ta toes 
and th e  increasing use o f oilseed rape  have 
also reduced  the available food supply. In 
A berdeensh ire  w in ter cereals sown late in 
the au tum n (la te  O ctober and N ovem ber) 
only grow  a few cen tim etres before  being 
checked by cold w ea ther and  are  then  at an 
ideal length fo r goose grazing. In fields 
p lan ted  from  m id-A ugust to  la te  Septem ber

the shoots a re  usually over 1 0  cm long and 
safe from  goose grazing by la te  autum n. 
T he geese p resen t in M arch and  A pril 
com pete w ith farm  livestock for the first bite 
of spring grass and on som e farm s favoured 
by g eese  th is  c o m p e tit io n  is se v e re . 
H ow ever, fields contain ing any type o f 
scaring device w ere extrem ely  unusual in 
no rth -east Scotland and up to 1986 very few 
licences w ere issued by the D ep artm en t of 
A griculture and  F isheries for Scotland to  
enab le  geese to  be shot outside the season in 
support o f scaring m easures.

M uch apparen tly  su itable g round was 
unused by geese while certa in  fields o r 
g roups o f fields w ere favoured year after 
year. A  sum m ary o f the num bers o f one-km  
squares in w hich feeding flocks o f geese 
w ere recorded  and an estim ate of suitable 
one-km  squares w here geese w ere no t 
observed is show n in T able  4. F o r m ost of 
th e  roosts ab o u t a th ird  of the available 
g round  was no t apparen tly  utilised. A t 
D innet a fu r th e r 13 suitable squares to  the 
north  o f D onside w ere rarely  used , possibly 
because a flight over hills 400-600 m high 
w as invo lved . T he  only  feed ing  a reas 
actually  on a na tu re  reserve w ere a few 
fields ow ned by the RSPB  at S trathbeg . 
T hose farm ers w ho to le ra ted  geese on their 
fields and provided  secure areas w hen the 
birds w ere d is tu rbed  elsew here ensured  the 
p resence o f large num bers o f geese in a 
generally  hostile environm ent. It is hoped 
th a t such an en ligh tened  ou tlook  continues 
and  th a t the w intering  populations o f geese 
are adap tab le  enough  to  w ithstand fu ture  
changes on th e  feeding areas and at the 
roosts.

Table 4. A summary of the foraging ranges used by geese from the four main roosts in north-east 
Scotland. The num ber of one-km squares within a 10 km radius only of the roosts are shown because 
there were overlaps at greater distances. For the D innet Lochs squares within a radius of 20 km are 
shown since these birds regularly foraged to that distance.

Roost Species
Median 
foraging 

distance (km)

One-km
squares

used

One-km 
squares 

not used

Strathbeg Pinkfeet 3.9 54 42
Greylag 10.4 47 49
both species - 70 26

Slains Pinkfeet 4.1 97 56
Greylag 5.8 75 78
both species - 106 47

Skene Greylag 5.8 42 27

Dinnet Greylag 14.2 60 30
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Summary

The feeding areas used by Pink-footed and 
Greylag Geese in north-east Scotland between 
the 1977-78 and 1985-86 winters are described 
together with their feeding preferences over the

latter three winters. At all sites the form er fed 
closer to the roosts than the latter, median 
distances being 4.0 km and 10.7 km respectively. 
This difference was most m arked at Loch of 
Strathbeg where large num bers of each species 
occurred and where 87.5% of Pink-footed Geese 
fed within 8 km of the roost, whereas 84.4% of 
Greylag Geese fed between 8 and 18 km of the 
roost. G reylag tended to forage further in 
autum n than during the rem ainder of the winter.

In autum n cereal stubbles were the preferred 
field type, with the geese progressively moving on 
to  grass later in the winter. The proportion of 
geese feeding on stubbles and w inter cereals was 
inversely related  depending on the timing of the 
harvest, subsequent ploughing and resowing. 
The m onthly pattern  of field usages were similar 
in the  1983-84 and 1984—85 winters but stubble 
was utilised for much longer after the late and 
dirty harvest of autum n 1985. W aste potatoes, 
turnips and spring cereals were minor food 
sources.
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