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Introduction

G rass is an essential p a rt o f th e  food o f m ost 
British w intering geese. T here is no sh o rt­
age o f pastu re  in Britain, bu t m uch is un ­
available to  geese.

M ost o f th e  areas now  used by w intering 
geese are  m anaged solely fo r agricu ltu re  
and in m any cases th e  requirem ents o f the 
birds conflict w ith those of the farm er. 
T here is a  decline in th e  a rea  o f  sem i­
n a tu ra l g rassland, m uch being claim ed for 
intensive agricu ltu re  or, particu larly  near 
estuaries, for industrial developm ent. The 
creation  and  efficient m anagem ent o f 
refuges, albeit qu ite  sm all, in areas o f high 
goose concentrations can help to  safeguard 
those  popu la tions and  lessen conflicts w ith 
agricu ltu ral in terests on su rround ing  land.

R esearch into the feeding behaviour 
and food requirem ents o f geese on grass­
land has been carried  ou t at th e  W ildfowl 
T rust fo r th e  past 5 years. T he m ain study 
has been on W hite-fronted  G eese Anser 
a.albifrons (F igure 1) a t the  N ew  G rounds, 
Slim bridge, and th e  detailed  results have 
been published (Owen, 1971, 1972a,b). This 
p ap e r sum m arizes th a t w ork, current 
studies on th e  B arnacle G eese Branta 
leucopsis (F igure 2) a t E astpark , C aerla­

verock, D um friesshire, and  recen t w ork 
by o ther au thors, to  suggest m anagem ent 
procedures. T he m ain aim s o f m anagem ent 
are  to  increase th e  carry ing  capacity  of 
refuge areas to  a m axim um  and  ensure th a t 
geese are p rovided w ith easily available 
food o f  good quality  so th a t they  can w ith­
stand  adverse w eather and  a tta in  optim al 
body condition  for m igration  and breeding; 
it is also necessary to  ensure th a t geese 
are  available for observation  as leisure tim e 
and  in terest in na tu re  conservation  in­
creases.

It is essential to  have su itab le  feeding 
grounds reasonably  close to  a  safe roosting 
place. This has been discussed in detail for 
G reylag  Anser anser and P ink-footed  G eese 
Anser brachyrhynchus, tw o species norm ally 
associated  w ith arab le  agriculture, by 
N ew ton, Thom  & B rotherston  (1973), and 
th e ir conclusions apply to  o th er goose 
species. The effect o f d is tu rbance  or o f 
a change in land use often overrides a trad i­
tional a ttachm en t to  certa in  areas (Ogilvie,
1968). B arnacle and  B rent G eese Branta  
bernicla a re  generally  m ore sensitive in this 
respect than  British grey geese.

W ithin this b road  p a tte rn , factors affect­
ing th e  availability, quan tity  and  quality  o f 
food are  im p o rtan t influences on th e  a t­
tractiveness o f  goose haunts.

Figure 1. A group of White-fronted Geese 
Anser a. albifrons in the Tack Piece at
Slimbridge, in the alert, head-up posture. Philippa Scott



Figure 2. Barnacle Geese Branta leucopsis 
feeding on arable land at Caerlaverock and 
drinking from the shallow scrapes left when

Disturbance

M ost British geese have long been quarry 
species and even those th a t a re  now  p ro ­
tected  are  still occasionally  shot. Thus, 
geese have a re inforced  fear o f  hum an 
beings and  the  sights and  sounds associated 
w ith shooting. D istu rbance  is the m ost 
im p o rtan t fac to r contro lling  th e  availability 
o f feeding areas. W hite-fronted  G eese used 
th e  least d is tu rbed  areas o f th e  Slim bridge 
refuge early in th e  season and subsequently  
m oved to  o th e r sm aller fields closer to 
hum an activity. N ew ton & C am pbell (1970) 
cam e to  sim ilar conclusions w orking on 
G reylag  and  P ink-footed  G eese a t Loch 
Leven, K inross, G reylags being the  less 
sensitive.

D istu rbances can be separated  into 
several types w hich elicit d ifferent re ­
actions.

(a) Shooting

O ccasional and  lim ited shooting only 
causes local m ovem ents o f th e  geese. A t 
Slim bridge, w hen W hitefronts are  shot

Philippa Scott 
excavating the screen banks. (Two birds have 
leg rings put on at least 10 years previously.)

on the refuge, they m ove to  fields outside 
it, bu t soon re tu rn . H eavy shooting p res­
sure does keep geese away from  otherw ise 
favourab le  hab ita t, and  such areas are 
som etim es heavily used when th e  shooting 
season ends.

(b) Other ground disturbances

In agricu ltu ral areas these are  usually rel­
ated  to  stock  m anagem ent, bu t m ay also be 
due  to  recrea tional activities. R iders are 
less d istu rb ing  th an  m en on foo t and are 
som etim es able to  approach  to  w ithin 50 
yards o f a flock o f  wild geese. G eese also 
quickly becom e used to  vehicles.

S tock on  fields a re  no de te rren t to  m ost 
goose species. G reylag  G eese w alk am ong 
sheep w hile feeding on tu rn ip  fields and 
also tak e  swedes scattered  fo r outw intered  
stock (K ear, 1963). H ow ever, Barnacle 
G eese are  frequently  pu t to  flight by ad ­
vancing ca ttle  and  keep away from  fields 
w here stock  is p resent.

G round  p reda to rs , such as foxes and 
stoats are  usually  kept under observation  
bu t do no t o ften  pu t the birds to  flight.
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(c) Aerial disturbance

Large b irds o r b irds o f p rey  may cause 
som e d istu rbance . Barnacles are  pu t to  
flight by K estrels and Sparrow haw ks as well 
as H erons, w hereas Pinkfeet in th e  sam e 
situation  are  relatively unconcerned .

H elicopters are  extrem ely d istu rb ing  to  
all geese on the ir w intering grounds. Low 
flying sm all ’p lanes usually p u t geese to 
flight and in som e cases cause them  to  seek 
the safety o f  the roost o r refuge areas. 
B arnacle G eese at C aerlaverock  are  som e­
tim es raised  by sm all a ircraft at a d istance 
o f 1-2 miles. L arger p lanes a re  usually less 
d isturbing, and even B rent G eese can be­
com e indifferent to  the ir tak ing  off and 
landing.

(d) Noise

N oise is less im portan t than  visual d is tu r­
bance, b u t sudden sounds such as the 
starting  o f an engine, and especially shots or 
bangs usually  have an effect. T he birds 
h ab itua te  to  regu lar noises, and  to  be last­
ingly effective, scaring devices relying on 
banging m ust have th e ir tim ing and posi­
tion  varied frequently .

G eese also keep away from  unfam iliar 
objects, and from  cover such as hedges, 
apparen tly  because they  are  regarded as 
po ten tia l sources o f danger. In undistu rbed  
situations W hitefronts spend ab o u t 3% 
o f the ir tim e in alert behaviour, b u t m uch 
m ore in relatively ‘d is tu rb ed ’ situations. 
This increased vigilance takes p lace at the 
expense o f feeding.

An a ttem pt was m ade to  quantify  the ef­
fects o f po ten tia l and actual d isturbing 
influences on forty-seven fields a t Slim­
bridge. ‘A voidance values’ w ere calculated 
for each field, by allocating  arb itra ry  points 
according to  d istance from  roost (0 -2), 
size o f field (0-20), extent o f hedges or 
banks (0 -5 ), shepherding frequency (0-15), 
d istance from  roads o r canals (0 -10), d is­
tance  o f bordering  roads o r canals from 
field centre (0-30). T he sum  o f th e  avoid­
ance values for each field is th e  ‘avoidance 
index’, and  this varied from  1 fo r the D um ­
bles, a large, open, und istu rbed  field, to  62 
for a sm all field bo rdered  on  one side by a 
canal, on an o th e r by a farm  track  and on an ­
o ther by farm  buildings. P lo tted  against 
the m ean goose usage for th e  four seasons, 
1968-69 to  1972-73 (F igure  3), the co rrela­
tion  coefficient is— 0-809, w hich is signif­
ican t a t the  0-1% level. T his is rem arkably  
strong considering th a t there  w ere

A vo idan ce  index

Figure 3. Regression of goose usage of forty- 
seven fields at the New Grounds refuge, Slim­
bridge, on the ‘avoidance index’ (see text).
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considerable vegetational differences be­
tw een th e  fields. I t was calculated  th a t 
d is tu rbance a t th e  N ew  G rounds resulted 
in only half the po ten tia l usage of the refuge 
(700 goose days per acre  on m ost favoured 
fields) being realized.

Feeding requirements

1. Broad ecological characteristics

It has often been  sta ted  (e.g. M arkgren, 
1963; Philippona & M ulder, 1960) th a t 
geese p refer th e  vegeta tion  o f m arshy areas, 
because geese a re  associated w ith such 
hab itats . H ow ever, m any species, when 
given th e  choice, prefer to  feed on the 
h igher quality  grasses usually found in 
better-d ra ined  situations. F o r exam ple, 
N ew ton & C am pbell (1970) found th a t both  
G reylag  and P ink-footed  G eese preferred  
recently  sow n, nu tritious grasses, and no 
relationship  was found betw een the  wetness 
o f fields and  th e ir use by W hite-fronted  
G eese a t Slim bridge.

H ow ever, th ere  is still an advantage to  
th e  birds in having standing w ater on fields. 
G eese requ ire  to d rink  during the day, and 
in situations w here w ater is constantly  
available, W hite-fron ted  G eese spend m ore 
than  2% o f the ir daytim e drinking (up to 
25% o f non-feeding activity). In situations 
w here w ater is no t freely available, the birds 
have to  fly, usually  to  the roost, in o rder to  
d rink  and bathe. This m ay m ean travelling 
long distances (P ink-footed  G eese a t Loch 
Leven travelled  several miles to  th e  roost 
a t m idday). G eese w hich rely on grass in 
m id-w inter and  spend up to  95% o f their 
daytim e feeding can ill afford such expendi­
tu re  o f tim e and energy. In general, how ­
ever, th e  occurrence o f geese in m arshy 
situations is p robab ly  due to  the fact tha t 
farm  stock is not ou tw in tered  in such areas, 
and there  is thus little  d isturbance.

G eese like to  feed in open fields w ith a 
clear view on all sides. Vegetation m ore 
th an  30 cm in height discourages usage, and 
fields w ith ta ll rushes are  generally avoided 
by W hite-fron ted  G eese a t Slim bridge. 
Sim ilar areas, w here the rushes have been 
cut in la te  sum m er, a re  visited.

2. The quantity o f  fo o d

M ost geese w hen on pastu re land  feed m ain­
ly on grass. O ther item s are im portan t, 
especially th e  sto lons o f w hite clover Tri­

fo lium  repens, and , exceptionally, o ther 
items such as seeds (Owen & K erbes, 1971). 
‘G rass’ includes o th er low herbs whose 
leaves or shoots are  ob ta ined  by th e  goose’s 
norm al rap id  pecking.

(a) Grass. The quantity  o f grass avail­
able on fields in w inter is affected by the 
am oun t o f grazing by farm  stock in autum n 
and  by the  am oun t o f grass grow th during 
w inter. O ther grazing anim als (such as 
hares) are  usually  at too  low  a density to 
have m uch effect on goose foods.

The ag ricu ltu ral m anagem ent o f the 
N ew  G rounds a t Slim bridge was m onitored  
in 1969-70 and  1970-71. T here  w ere no 
obvious differences betw een grazing and 
hay cutting  as form s of sum m er m anage­
m ent, bu t stock  grazing intensity  in early 
w inter was very im portan t. The effect of 
d ifferen t grazing regim es on goose usage of 
five favoured fields in show n in F igure 4. 
These fields a re  close to  observation  facil­
ities and goose usage was accurately  de te r­
m ined. T he goose usage figures were 
w eighted to tak e  accoun t o f d ifferent dis­
tu rbance  pressures. It was then  calculated 
th a t if farm  stock  w ere rem oved from  the 
N ew  G rounds during w inter then  th e  goose- 
carrying capacity  could be increased by 
30%. This to o k  into account d istu rbance 
from  shepherd ing  activities as well as 
quan tity  o f food.

In 1971 th e  farm ing ten an t died and in 
A pril 1972 th e  m anagem ent o f som e 380 
acres (154 hectares (ha)) o f th e  New 
G rounds was taken  over by the W ildfowl 
T rust. A bout 300 acres (120 ha) o f this, the 
inner refuge, was now  m anaged prim arily  
for th e  benefit o f the geese. T able 1 shows 
the goose usage o f th e  w hole refuge and of 
the inner refuge a rea  over five seasons, in 
term s of ‘goose days’. This figure is based 
on a daily count o f th e  geese th rough  m ost 
o f the season. The tab le  shows th a t the p ro ­
po rtion  o f  goose tim e spent on the  inner 
refuge is m uch higher in th e  last tw o sea­
sons and especially in 1972-73 w hen m an­
agem ent fo r geese was fully effective; the 
usage per ac re  has alm ost doubled. The 
m ain m anagem ent change was the w ith­
draw al o f stock  from  the fields m ost 
favoured  by geese (D um bles) at the end of 
Septem ber and  from  nearby fields (those 
show n in F igure 2) a t the end o f O ctober. 
N o stock  w ere allow ed on any fields after 
th e  end o f N ovem ber. G oose usage o f both  
th e  previously und istu rbed  areas and  dis­
tu rbed  areas has been greater, indicating 
th a t increase in food supply and decrease 
in d is tu rbance w ere jo in tly  responsible.
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(a)

Figure 4. Stock grazing pressure and goose 
usage of the favoured fields at the New 
Grounds, Slimbridge. Usage increases with 
increasing field number. Goose usage values

are corrected for disturbance (see text). Data 
adapted from Owen 1972b. (a) Stock grazing 
pressure, Oct.-Dec. 1969; (b) total goose usage 
1969-70.

Table I. Goose usage of the whole of the New Grounds and of the ‘inner refuge’ in five seasons

Season

New Grounds Inner Refuge

Total 
goose days 
(thousands)

Approximate
goose

days/acre
Goose days 
(thousands)

Approximate Proportion of 
goose total of inner 

days/acre refuge

1968-69 397 310* 133 470 34
1969-70 417 300* 104 370 25
1970-71 321 260 139 490 43
1971-72 211 170 143 510 68
1972-73 324 260 238 780 74

* Some o f the total usage was outside th e  m ain refuge area.

(b) Clover stolons. W hite clover stolons 
in grassland can be very im portan t goose 
food. F o r exam ple, they constitu te  up to 
60% o f th e  food o f B arnacle G eese during 
the ir stay a t C aerlaverock. P ink-footed 
G eese feeding on the sam e salting pastu re

also feed on stolons. W hite-fron ted  G eese 
tak e  substan tia l quantities o f  stolons espec­
ially during  wet w eather.

T he quan tity  o f  stolons in  pastu re  de­
pends on several factors, b u t on the C aer­
laverock  saltings th e  heigh t o f  the  vegeta-
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tion  is th e  m ost im portan t. F igure 5 shows 
the vegetation  height on a typical transect 
th rough  a relatively little-grazed p a rt o f the 
a rea  and th e  num ber o f clover leaves in the 
sam e qu ad ra ts  (the w eight o f stolons is 
closely co rrelated  w ith the num ber of 
leaves r  =  0-8-0-9). In o rder to  even ou t 
local variability , th e  running  m ean o f five 
ad jacen t qu ad ra ts  is used. A  clear inverse 
re lationship  can be  seen betw een vegetation 
height and  clover abundance. Increased 
grazing by farm  anim als o f areas previously 
little grazed resu lted  in an  increase in clover 
stocks from  an estim ated  3-6 tons-16-8 
tons dry w eight on 240 acres (97 ha).

W hen reseeding, th e  strain  o f w hite 
clover used is im portan t. H un t, H arkess 
& M artin  (1965) found th a t the  stolon 
yield o f S I84 w as m ore th an  double  th a t o f 
o th er varieties in  term s o f length per unit 
a rea  a lthough  th e  w eight per un it stolon 
length was som ew hat lower.

3. The quality o ffo o d

F rom  th e  goose’s po in t o f view, th e  m ost 
im portan t characteristic  o f vegetation  is the 
m etabolizable energy contained per unit 
wet w eight. This depends on th e  dry m atter 
conten t, nu tritive value and digestibility. 
These in tu rn  vary w ith th e  species com ­
position , the stage o f grow th and  th e  soil 
fertility.

W hite-fronted  G eese are  very selective 
w hen given a choice o f  feeding zones, o ther 
factors being equal. F igure 6 shows the 
early season usage (1968-69) o f five vegeta­
tion  zones on th e  D um bles in term s o f the 
density  o f  droppings in  m arked  plots.

N u tritive value figures for vegetation 
clipped from  the sam e zones are also given. 
T he index:

% Protein  x % Soluble C arbohydrate  
’ % F ib re

gives a  guide to  the nutritive value, as p ro ­
tein  and soluble carbohydrate  are  bene­
ficial, and high fibre is detrim ental. A part 
from  the Festuca (F) zone, w hich has a  high 
p ro p o rtio n  o f  red fescue F. rubra, the  p re ­
ference o f th e  geese is re la ted  to  nutritive 
value, and inversely to  th e  p ropo rtion  of 
dead grass in the sw ard. As differences in 
p ro te in  and fibre con ten t are sm all, th e  main 
determ inan t o f food value is the am oun t 
o f soluble carbohydrate . O ther factors such 
as the physical p roperties o f leaves and 
the ir digestibility , also affect goose prefer­
ences.

D ifferences in nutritive value o f grass on 
the sam e pastu re  are  m ainly due to  species 
com position  and sum m er grazing by stock. 
Bent Agrostis stolonifera , saltm arsh  grass 
Puccinellia m aritim a  and  o ther species on 
the m ost p referred  zone are  m ore nutritious 
th an  red  fescue, barley grass Hordeum  
secalinum  and  o ther species w hich grow  on 
the less p referred  areas. A species also 
shows differences in nutritive value when 
grow ing on th e  d ifferent zones. F igure 7 
shows the nu tritive  value index of ben t (in­
cluding som e foxtail Alopecurus bulbosus in 
the Agrostis (A) zone) collected from  the 
five zones, and  also th e  vegetation height in 
au tum n on each zone. This shows th a t the 
large variability  betw een zones can be 
related  to  the am oun t o f sum m er grazing by 
stock since th is affects the stage o f grow th 
o f the p lan ts and th e  age o f leaves.
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Figure 5. Eastpark Merse, Caerlaverock, the along a typical transect and the height of
number of clover leaves per 1/20 m-quadrat vegetation at the same sites, October 1972.



Figure 6. Goose usage of vegetation zones on 
the Dumbles, Slimbridge, in 1968, and the 
nutritive values of the vegetation of the five 
zones. Vegetation zones: A = Agrostis; L = 
Lolium; F =  Festuca; H = Flordeum; J = Juncus 
(see Owen, 1971).

Value index = % protein x % carbohydrate 
% fibre

Grass height on F and H zones was more 
variable than on others.

In 1972-73 the effect o f fertilizing (with 
n itrogen only) and  cutting th e  vegetation  of 
the D um bles was investigated. T he experi­
m ent will be published in full later, bu t 
prelim inary  results, based on counts o f 
d roppings, ind icate  th a t th e  geese used the 
cut and  fertilized plots ten  tim es as m uch as 
the uncu t unfertilized con tro l plots.

T he D um bles are  sem i-natural pastures 
in th e  sense th a t th e  grass has been long 
established, bu t sim ilar effects can  be  seen

on arab le  o r sown pastures. O ne field at 
Slim bridge was reseeded in 1969 w ith a 
m ixture m ainly consisting o f perennial 
ryegrass Lolium  perenne. A n ad jacen t field 
o f the sam e size and sim ilar in o ther 
respects was un trea ted . D roppings counts 
p e r square  m etre  early in th e  w in ter w ere 
10-35 ± 0-49 in the  reseeded field and  0-66 ± 
0-12 in the  old pastu re  (i =  19-0 d.f. 99, P < 
0-001). T he am oun t o f food  available was 
m uch g reater on the old pastu re  so th ep re -

o 1-

Figure 7. The nutritive value of Agrostis stoloni­
fera and vegetation height on five Dumbles 
vegetation zones, December 1970. Vegetation 
zones: A =  Agrostis; L =  Lolium; F =  Festuca;
H = Hordeum ; J = Juncus.

Value index = %.protein x °/ carbohydrate 
% fibre

N.B. Some Alopecurus bulbosus is included in 
Agrostis from A zone.
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ference can be a ttrib u ted  solely to  the dif­
ference in vegeta tion  com position  and 
probably  in its nu tritive value.

N ot m uch is know n abou t th e  quality o f 
clover stolons. This certainly varies as 
starch  is laid dow n in au tum n and  used up 
for leaf grow th in spring. T he weight per 
un it length, w hich varies w ith clover 
varieties, has an im portan t bearing  on in­
take  rate. B arnacle G eese at C aerlaverock 
do no t usually ea t stolons when on reseeded 
grassland, a lthough  stolon density  there 
m ay be h igher th an  on saltings. This sug­
gests som e difference in stolon quality.

Acknowledgments

1 am indebted to  Mr G. B. Cross who collected 
information on goose movements during the 5 
years of the Slimbridge study. Messrs J. S. 
Adams, T. A. Gibson and A. B. Rylands also 
assisted. Most of the  field work at Caerlaverock 
was carried out by Mr C. R. G. Campbell. I am 
grateful to Mr S. E. Allen for nutritional analysis 
o f vegetation and to D r J. Kear for a critical 
reading of the manuscript.

Summ ary

Basic m anagement policies for semi-natural and 
agricultural grassland to improve them as goose 
habitats are set out.

Disturbance is the most im portant single 
factor, and various types are listed and their 
relative importance considered. A relatively 
objective ‘avoidance index’ was computed, which 
showed a negative correlation coefficient greater 
than 0-8 with actual goose usage over four 
seasons.

The presence o f standing water, at which they 
can drink, preen and bathe, on the feeding 
grounds is beneficial to grazing geese in mid­
winter when up to 95% of their daytime must be 
spent feeding.

The quantity o f grass in winter is affected by 
farm stock grazing pressure in autumn and early

winter. The quantity of clover stolons, another 
im portant goose food, on salting pasture in­
creases as summer stock grazing pressure, which 
affects vegetation height, increases.

The selection of feeding sites and food by 
W hitefronts was shown to be in part determined 
by the nutritional quality of that food. Quality 
can be increased by proper summer grazing 
management, cutting, fertilizing and reseeding.
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