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Introduction

T h e  E m p ero r G o o se  A n ser  canagicus, a 
m aritim e species, is restric ted  in its breeding 
ran g e  to  w estern  A la sk a  and  eas te rn  Siberia. 
U ntil recen tly  little w ork  h as  been  done on 
th e  ecology or beh av io u r o f  th is species. 
K istch insk i (1971) m ade  o bservations o f  the  
E m p ero r in its A siatic  range. B ailey (1925, 
1 9 4 3 ,  1 9 4 8 ) ,  C o n o v e r  ( 1 9 2 6 ) ,  a n d  
G ab rie lso n  and  L inco ln  (1959), reported  
th e ir  n o te s  on  th e  E m p e ro r  in N o r th  
A m erican  range; b u t behav iour reco rd s have 
been frag m en ta ry , w ith no  rep o rt o f  p aren ta l 
behaviour. A ccord ing ly , w hen a 3-year study 
o f  E m p ero r G o o se  nesting ecology and 
p r o d u c t i v i t y  w a s  b e g u n  in  A l a s k a ,  
(E is e n h a u e r  &  K irk p a tr ic k  1977), th is  
behav iour study  w as u n d e rtak en  in the  se­
cond  sum m er.

The study region

T his s tudy  to o k  p lace  in the  region o f 
K okech ik  B ay w ithin the  C laren ce  R hode  
N a tional W ildlife R an g e  on the  ancient 
Y ukon-K uskokw im  D elta  o f  A lask a  (F igure  
1). T h e  tw o a reas used  w ere on  tidal reaches 
o f  th e  K w ech arak  and  K o kech ik  R ivers 
(F igu re  2). B rood  h a b ita t on  the  K okechik  
R iver study  a rea  resem bled th a t  described by 
E isenhauer and  K irk p a trick  (1977) for tidal 
sedge flats on  their s tudy  area , ch aracterised  
by  extensive pa tch es o f  C a rex  rariflora  on 
m ud  flats. T h is p lan t ap p ears  to  be m ain ­
ta ined  a t a  m axim um  o f  a b o u t 13 m m  height 
p rim arily  th ro u g h  o ccasional flooding by 
tidal w ater. Im m ediately  in land from  C. 
rariflora  a re  a reas charac te rised  b y  o th er 
C arex, Potentilla  and  E lym u s  species. T he 
K w ech arak  R iver study  a rea  show ed the
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Figure 1. Outline of Alaska showing location of Emperor Goose study area in region of Kokechik Bay.
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Figure 2. Location of study sites in relation to major waterways at Kokechik Bay. Blank areas south of 
Kokechik Bay and River are occupied by tidal sedge and grass flats, pingo tundra, and tall sedge marsh. 
See Eisenhauer and Kirkpatrick (1977).

sam e tidal zone  vegetation , b u t p ingos and 
high g round  p red o m in ated  m uch  closer to  
th a t  river.

L arge  b ro o d in g  a reas w ere usually  found 
along the  inside o f  river bends w here deposi­
tio n  o f  silt m ade  a  slight incline on  w hich  C. 
rariflora  grew . N arro w e r beds o f  the  sedge 
a ro u n d  edges o f  tidal po n d s w ere generally  
on ly  15—90 cm  wide.

M ethods

O bserv a tio n s on  nestling period  behav iour 
w ere m ade  from  a  0 -9  x 1-5 x  2-1 m  ten t o f 
green  ta rpau lin . W indow s on  each  side fitted 
w ith m osquito  netting  a n d  suitable apertu res 
perm itted  o b se rv a tio n s in all directions. 
E qu ipm en t used  included a po rtab le  tape  
reco rder, a  zo o m  telescope, and  a  single lens 
reflex cam era  w ith te lepho to  lenses.

All 104 E m p ero r goslings fo und  in 39 
n e s ts  w e re  in d iv id u a lly  m a r k e d  w ith  
fingerling fish-tags a tta ch ed  to  an  interdigital 
w eb o f  the  gosling. W eb-tagged  goslings 
w ere in tended to  be  recovered  du ring  late

trap p in g  drives fo r ap p raisa l o f  m ovem ents; 
b u t since trap p in g  could  no t be done, only a 
few such  m ark ed  goslings cam e to  hand 
incidentally.

A fter b ro o d s left their nest sites fo r brood- 
re a r in g  h a b ita t ,  we n o te d  th e ir  n o rm a l 
behav iour, as well as response to  h um an  
d istu rbance, w hen we m ade b ro o d  counts.

A ge d e te rm ina tion  o f  goslings w as based  
on  p lum age developm ent fo r know n-age 
C a n a d a  G o o se  goslings (Y ocum  & H arris  
1965).

C erta in  activ ities w ere b e tte r studied  by 
w atch ing  cap tive  birds. T hree  goslings were 
enclosed in a  0- 9 m  wire netting  pen ap ­
prox im ately  9 X 22 m in a rea  including a 
sm all po n d  and  n a tu ra l food and cover. A 
box prov ided  shelter, and  com m ercial rabb it 
food  supplem ented  n a tu ra l food.

Results and discussion

N estling  perio d

T he nestling period  covers the  tim e from  first
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pipping until the  fam ily g ro u p  leaves the  nest 
site. T he first E m p ero r eggs h a tch ed  on  26 
Ju n e  and  the  m odal h a tch ing  d a te  fo r 1972 
w as 2 Ju ly . P a ir behav iour p rio r to  the 
nestling period  is described by E isenhauer 
and  K irk p a trick  (1977). D .A .F . observed 
N est A intensively from  1 7 -1 9  Ju ly  during  a 
period  o f  in te rm itten t ra in  and  chilling w inds, 
from  first pipping until the  fam ily  g ro u p  left 
the  nest. H e observed  N est B as tw o  goslings 
h a tch ed  while p ipping eggs w ere still present.

T he fem ale a t N est B assum ed  the  ‘hiding 
p o stu re ’ (F igu re  3) while the blind w as 
in s ta lled  b u t re tu rn e d  to  th e  ‘b ro o d in g  
p o stu re ’ (F igu re  4) im m ediately  after the 
observer entered . T h e  fem ale o f  N e s t A w as 
absen t during  installation  o f the  blind. U nless 
c am era  and telescope lens w ere m oved 
suddenly , the  incubating  fem ales took  little 
notice o f  the blinds. H ow ever, th e  N est B 
fem ale w as d istu rb ed  by  activ ity  a t o u r cam p  
75 m aw ay , low ering into hiding position 
w henever som eone appeared  there . T he 
fem ale a t N est A , loca ted  365 m  fro m  cam p, 
show ed no  reaction .

T he first tim e the  N est A  m ale flew to  the 
na ta l lake after the  b lind w as installed  he 
sw am  back  and  fo rth  8 tim es, w atch ing  the 
blind bu t no t vocalising. F o r the  next 15 
m inutes he stood  erectly  on  shore  abou t 
18 m aw ay, sta ring  a t the  blind, a fte r w hich 
he settled to  rest. A t each  su b sequen t visit to  
th e  na ta l lake, he sw am  once  p as t the  blind 
before settling dow n. T he m ale o f  N est B 
w as no t seen.

A tten tiveness

K endeigh (1952) defined a tten tiveness as

Figure 3. Incubating Emperor Goose in ‘hiding 
posture’. (David I. Eisenhauer)

‘th o se  in tervals o f tim e w hen  a  b ird  o f  either 
sex is actually  engaged  in nesting  activities, 
w hether these  activities b e  singing, nest 
building, incubating , b roo d in g , feeding the 
young , o r scolding a t enem ies.’ In  E m pero rs 
only fem ales in cubate  and  b ro o d  goslings at 
the  nest (E isenhauer 1976; E isen h au er & 
K irk p a trick  1977). T h u s, w hile o u r criteria  
fo r fem ale a tten tiveness w ere the  sam e as 
K endeigh’s, we ju d g ed  m ale  a tten tiveness by 
the  w ay  he responded  to  po ten tial danger, 
especially  G lau cu s G ulls L a ru s  hyperboreus, 
flying overhead.

E is e n h a u e r  a n d  K i r k p a t r i c k  (1 9 7 7 )  
rep o rted  th a t fem ales in early  stages o f  in­
cu bation  left their nests daily  for feed and 
w ater, and  E isenhauer (1976) detailed  fem ale 
in c u b a tio n  b e h a v io u r . E x c e p t a s  n o ted  
below , neither fem ale in th is s tudy  left the 
im m ediate  nest vicinity  du ring  the  nestling 
period, bu t periodically  read ju sted  body  
position , rising from  and  settling on  the nest. 
D u r in g  r e a d ju s tm e n t ,  th e  fe m a le  o c ­
casionally  w orked  in the  nest w ith her bill, o r 
s tre tched  before  resettling. T he N est B 
fem ale, w atched  in tw o  1̂ -hour observation  
periods during  one a fte rnoon , read ju sted  on 
average every  18 m inutes (n =  9) w ith a  range 
o f  5 -3 3  m inutes. O b serv a tio n s b egan  o n  N est 
A  at 1400 on 17 Ju ly  fo r a  to ta l o f  29 hours. 
T h is fem ale read ju sted  on  average  o f  every  68 
m inutes ( n =  19) w ith a  range  o f 1 8 -143  
m inutes. R a in  a n d  chilling w eather re la ted  to  
the  longer periods betw een read ju stm en ts  o f  
the  fem ale on  N est A.

W hen d ism ounting  from  the  nest the 
fem ales b raced  their feet along the  inside o f 
the  nest, drew  b ack  the  b re as t until the  body  
w as balanced  over th e  legs, an d  th en  stood 
up. W hen resettling , the  o rd er w as reversed, 
their w ings d raw n  along the  body  until the 
tip o f  the longest p rim ary  w as ab o u t 75 m m  
off the  back . P a r t  o f  the  fem ale’s w eight m ay

Figure 4. Incubating Emperor G oose in 
‘brooding posture’. (David I. Eisenhauer)
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th u s  be p laced on  the  w rist jo in t o f  the  wings, 
m in im is in g  p o ss ib le  in ju ry  to  eggs an d  
goslings while she ro ck ed  side to  side. W hen  
the  rock ing  m otion ceased, th e  fem ale spent 
a b o u t  5 m in u te s  re a r ra n g in g  n e s t rim  
m ateria l, th ough  one w orked  on th e  rim  fo r 
11 m inutes.

T w e n ty - th re e  h o u rs  a f te r  th e  g o slin g  
ha tch ed , th e  N est A  fem ale s ta rted  to  call 
while on  the  nest. T he calls resem bled the 
m ooing o f  a  dom estic  cow , only m uch  higher 
p itc h e d  a n d  so m e w h a t n a sa l so u n d in g , 
‘aau u h h h  . . .  aau u h h h  . . .  aau u h h h ’. W hile 
calling she scan n ed  in all directions. T he 
m ale responded  by sw im m ing to  the  nest and  
keeping an  a le rt p o stu re  fo r several m inutes. 
U pon  stand ing , her call changed  to  the 
‘lead ing’ call, ‘aau h  aau h n  . . .  aau h  aau u h n ’, 
first on  an  ascending  and  then  on a  m ore 
even pitch . T h e  gosling left the  nest and 
s tood  beside he r while she covered  the 
rem ain ing  egg. K istch insk i (1971) no ted  a 
call on  the last d ay  o f  incubation , w hich he 
described  as ‘a  low  recurring  “ K y u r . . .  
K y u r . . .  K y u r  . . ’ E isenhauer (1976) 
heard  sim ilar calls from  fem ales he d istu rbed  
during  hatch ing , b u t D .A .F . did not.

T h e  fem ale g rasp ed  vegetation  and dow n 
fro m  the rim  and  pulled  it over the  nest, 
com plete ly  o bscu ring  the  egg from  view. She 
then  led the gosling to  w ater 2-5 m  aw ay, 
w here she a lone d ran k , and  led th e  gosling 
b ack  to  the nest and  b ro o d ed  again . T o  open 
th e  nest she low ered  an d  rocked  fo rw ard  and 
b ack w ard  and  side to  side.

B oth fem ales infrequently  reach ed  from  
th e  nest while b rood ing  and  fed on  green 
p lan t m aterial, b u t little w as consum ed, since 
th e  vegetation  w ithin reach  a lready  w as 
c ropped  close to  th e  soil during  earlier in ­
cu b atio n  (E isenhauer 1976).

T he m ale from  N est A  exhibited definite 
site-activ ity  preference (F igure  5). T he term  
‘g u a rd ’ m eans th a t he m ain tained  prim arily  
a lert p o stu res w ithin the  area . T he term  ‘rest’ 
is used to  ind ica te  th a t he sa t an d  rested  or 
slept w ithin the  area . W hen at the  na ta l lake 
he spen t th e  m ost tim e in A reas 2 and  3. 
W hen arriv ing  a t the  lake he landed  in A rea  
2 , sw am  in fro n t o f  th e  b lind once and then 
re tu rn ed  to  A rea  2. A rea  5 w as a  sm all p in ­
go, w hich he used  only a t night.

T he d u ra tio n  o f  the  m ale’s visits to  the 
la k e  in c r e a s e d  a s  th e  n e s t l in g  p e r io d  
p rogressed . T h e  th ree  visits, in o rd e r o f o c ­
cu rence  las ted  4, 5 and 9 hours. O n  th e  last 
visit he stay ed  until th e  fam ily g ro u p  left the 
nest.

B rooding  a d a p ta tio n s to w eather

In  the  usual b rood ing  position  the fem ale sa t 
level on  the  nest, w ings appressed  so th a t the 
p r im a r ie s  m et j u s t  a n te r io r  to  th e  ta il 
feathers, a n d  neck curved  off the  back , w ith 
the  bill off th e  neck  (F igu re  4).

T he b ro o d in g  fem ale on  N est A , when 
read justing  du ring  a  period  w ithout rain , 
stood  a long  th e  nest rim , bod y  o rien ted  in 
any d irection , the  fro n t o f  her bod y  held 
slightly above h o rizo n tal w ith her neck 
curved  d o w n w ard  in to  th e  nest (F igu re  6). In 
ra in , how ever, she ad op ted  a  ‘droop-w ing 
p o stu re ’ shielding th e  nest (F igu re  7). In  this 
p o stu re  she a lw ays faced  aw ay  from  th e  rain  
and  w ind d irec tion , her bo d y  held tow ard  
vertical, w ith  sp read  and  d ro o p ed  wings 
touch ing  th e  g round  ju s t  ou tside  the  nest rim. 
In  periods w ithou t rain  o r w ith light drizzle, 
th e  fem ale rem ained  in the  brooding  postu re ; 
bu t in periods o f  heavier ra in , she sp read  her

feeding
area

Figure 5. Activity sites o f male Emperor Goose paired with incubating female.



wings slightly, resting  th em  on  the  nest rim  
causing  runoff to  flow outside  o f  th e  nest.

In  r a in  th e  b r o o d in g  fe m a le  o f te n  
a ttem pted  to  d ry  her w ings an d  upper back . 
T he head  w as first laid  on th e  fo re  p a r t o f  the 
w ings, cheek dow n, an d  rubbed  posteriorly . 
A fte r  sev e ra l re p e tit io n s , th e  h e ad  w as 
re tu rn ed  to  the  n o rm al position  and  shaken  
v iolently  from  side to  side, w ith  feathers 
s l ig h tly  ru ffled . T h is  a p p e a r e d  to  be  
som ew hat effective as d ro p s  o f  w ater flew 
from  her head.

G osling behaviour

G oslings first ven tured  ou t approx im ate ly  6 
h o u rs  a fte r hatch ing , em erging from  under 
the  m o th er’s wing or to  one side o f  he r tail 
feathers and re tu rn ing  th e  sam e w ay. T he 
fem ale ra ised  her wing w hen the goslings 
pecked a t it o r tried  to  nudge in underneath . 
T he goslings a lw ays left and  en tered  the  nest 
from  the  sam e side. F o r  exam ple, the  fem ale 
o f  N est B b ro o d ed  in an eas t w est axis. 
Irrespective  o f  w hich  d irection  she faced  the 
goslings m oved only on  th e  n o rth  side. N est

Figure 6. Female Emperor Goose readjusting 
nest and eggs.

Figure 7. ‘Droop-w ing posture’ o f female 
Emperor Goose in rain.

A ’s lone gosling en tered  on  a  side a t right 
angles to  the  d irection  o f  th e  w ind and  rain. 
G o s lin g s  em e rg in g  th e  f irs t few  tim es 
generally  sa t next to  th e  fem ale. T hey  stayed 
w ithin 1 m eter, som etim es w andering  fo r as 
m uch  as 30 m inu tes b u t u sually  re tu rn ing  in 
less th an  10 (F igu re  8). T h ey  indulged in 
nibbling a t vegetation  o r co m fo rt m ovem ents 
until they  g radually  gained  streng th  and 
spen t m ore and  m ore tim e w alking a round  
the  fem ale. Six hours after h a tch ing  goslings 
p eck ed  a n d  p u lled  in d is c r im in a te ly  a t 
vegetation . N o  ingestion o f  food  m atte r w as 
seen while a t the  nest, a lthough  intensity  o f  
feed in g  m o tio n s  in c re a se d . E is e n h a u e r  
(1 9 7 6 )  re p o r ts  th a t  w h en  w eb -tag g in g  
goslings a t their nests, th ey  pecked a t and 
ingested m osquitos an d  flies, even un d er th a t 
degree o f  d istu rbance.

Preening m otions on  th e  b reast, flanks and 
p oste rio r regions w ere seen 8 ho u rs after 
hatch ing , and  the  w ings w ere ra ised  ve r­
tically  over th e  b ack  and  w aggled side to  side 
several tim es. H ow ever goslings often  fell 
over, especially  while preening the  b reas t and 
p oste rio r regions. Leg stre tches from  the 
p ro n e  position  w ere no ted  im m ediately  after 
goslings first ven tu red  from  the  female.

In terspecific  rela tions

W hen a  G lau co u s G ull flew p a s t the  nest, the 
fem ale w atched  in tently  un til it w as again  
ab o u t 100 m aw ay. W hen  gulls cam e closer 
th an  50 m she sa t in an  ‘a lert p o stu re ’ 
(F igu re  9) and  stre tched  her neck vertically , 
giving it a  long, n a rro w  ap p earan ce. W hen

Figure 8. Emperor Goose with recently hatched 
goslings. (David /. Eisenhauer)



Figure 9. Neck-stretched ‘alert posture’ of in­
cubating Emperor Goose. (David I. Eisenhauer).

‘m ooing’ calls w ere given by the  fem ale in 
th is postu re , th e  m ale sw am  into  A rea  1 
(F igu re  5) and rem ained  alert until the  gull 
re treated . N o  gull ap p ro ach ed  closer than  
35 m  to  the  n est and neither goose show ed 
a  th rea t posture.

B ar-tailed G o d w its  L im o sa  lapponica  are 
very  noisy  b irds, w hich call loudly a t th e  first 
hin t o f  d istu rb an ce . W henever G odw its 
c a lled , b o th  g eese  a ssu m e d  full ‘a le rt 
p o stu re s’, ex tended  their necks and scanned  
th e  ho rizon  and sky. T he calls o f  A rctic  
T erm s S tern a  p a ra d isa ea  b ro u g h t alert 
positions occasionally , b u t those  o f  B lack 
T u rn sto n es  A ren a ria  m elanocephala , Lesser 
S a n d h ill C ra n e s  G ru s c a n a d en s is ,  a n d  
S ab ine’s G ulls X em a  sa b in i  ra re ly  elicited 
a lert positions.

E isenhauer (1976) described the  reaction  
o f  n es tin g  E m p e ro r  fem a le s  to  h u m an  
d is tu rb an ce  du ring  incubation . B rooding 
fem ales p ressed  low er in to  th e  nest w ith the 
neck flat ag a in st th e  g round  (F igu re  3). 
W hen they  w ere fo rced  to  flush from  the  nest 
in early  incubation , the  fem ale left the nest 
w ithou t covering  it, skulked fo r a sho rt 
d istance, then  stra igh tened  up, called, and

to o k  wing. In  late in cubation  and  during  the 
n es tlin g  p e r io d , th e  fem ale  ro se , fu lly  
ex tended  her w ings m om entarily , called, and 
then  w alked, ran  o r flew aw ay  (F ig u re  10). 
O ccasionally  m o m en tary  wing d isp lays were 
given after leaving the  nest. O ften  when 
1 5 -3 0  m aw ay  from  the  nest the  geese began 
pecking a t vegetation  in a  m anner sim ilar to 
feeding, p ro b ab ly  a  d isp lacem ent activity. 
T w o levels o f  wing display  w ere noted , the 
first a  d istrac tio n  d isp lay , th e  second a th rea t 
postu re . N o n e  o f  ou r d a ta  show  definitely 
w hich d isp lay  w as used  under exactly  w hat 
c o n d it io n s ;  h o w ev er, th e  th r e a t  d isp lay  
generally  resu lted  un d er g reater intensities o f  
a la rm  to  th e  goose. T inbergen  (1952) a t­
trib u ted  d istrac tio n  to  ‘th e  sim ultaneous ac ­
tiv a tio n  o f  th e  aggressive and escape d rives’. 
Ju s t  w h a t stim ulus w as needed to  evoke 
th r e a t  p o s tu re  in  E m p e ro r  G e ese  is u n ­
know n. H ow ever, it seem s th a t the  speed o f  
ob se rv er’s a p p ro ac h  p layed  a  m ajo r role. I f  
a p p ro a c h e d  slo w ly , th e  in c u b a tin g  o r 
b rooding  go o se  often gave no wing display  
before fleeing. H er reac tion  to  a hurried  ap ­
p ro ach  w as the  d istrac tio n  w ing display  
(F igu re  10). I f  rushed , the  fem ale stood  on 
th e  nest rim , faced  th e  in truder w ith wings 
spread , hissed , an d  left the  nest only when 
ap p ro ach ed  very  closely.

L eng th  o f  n estlin g  p erio d

T he m axim um  nestling period for N est B, 
from  h a tch ing  o f  the  first gosling to  d e p a r­
tu re , w as 27 h ours, th a t  for N e st A , 39 
h ours. T h is va ria tio n  cou ld  be dependent on: 
( 1) individual beh av io u r o f  the  p a ren ts; (2) 
w eather co n d itions; (3) p rox im ity  to  hum an  
d istu rb an ce; (4) the  u n h a tch ed , infertile egg 
in  N e s t  A ;  (5 )  i n t e n s i t y  o f  g o s l in g  
m ovem ents a t  the  nest, especially feeding 
m otions; and  (6) vocal stim uli betw een 
gosling and  p a ren t. T he fem ale from  N est A

&

Figure 10. ‘Wing-display threat’ of Emperor Goose.
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show ed m ore frequent sm all ad jus tm en ts as 
th e  period  progressed , p e rh ap s cau sed  by in­
creasing ly  v igorous gosling activity . Possib ly  
an  ir r i ta tio n  th re s h o ld  in th e  fem a le  is 
reach ed  w hich elicits d ep artu re  from  the 
nest.

L eaving  the  nest

Fifteen m inutes before  th e  d e p artu re  from  
N est A  the  fem ale s ta rted  the  ‘m oo in g ’ call, 
w hich b ro u g h t th e  m ale into A rea  1 (F igure  
5). She then  rose  and  covered  th e  nest w ith 
dried  vegetation . T h e  gosling s to o d  beside 
her until th e  nest covering w as com pleted. 
B oth adults, u tte ring  th e  ‘leading’ call, slowly 
w alked dow n th e  shoreline, th e  m ale  leading, 
the  fem ale follow ing an d  th e  gosling trailing  
her. W hen the  fam ily g roup  stopped , the 
gosling rem ained  betw een the  adults. T he 
‘leading’ call w as given a t 4—5-second  in ter­
vals for approx im ate ly  10 m inutes during 
w hich tim e the  fam ily group  m oved  ab o u t 
110 m from  the nest. T hey  th en  becam e 
silent and continued  m oving slowly, the 
pa ren ts  nibbling a t vegetation . T h e  gosling 
pecked  and pulled v igorously  a t vegetation  
b u t w as no t seen to  b reak  any o f  the  taller 
stalks.

P ost-nestling  p e r io d  

B rood m ovem ent

A fter the  nestling period  the  fam ily groups 
m oved to  feeding a reas along the  Bay, rivers, 
and larger sloughs (tidal creeks). M ovem ent 
w as slow  b u t con tinuous, and  eventually  
m ost E m pero rs co n gregated  in sm all flocks 
on the  larger feeding areas. F lo ck s com ­
prised 2 -2 0  fam ily  g roups, b u t single fam ily 
g ro u p s w ere using very  sm all feeding a reas a 
m o n th  a f te r  h a tc h in g .  F a m ily  g r o u p s  
decreased  on  W o lf Slough (T able  1), an  im ­
p o rta n t travel lane to  the  large  river feeding

Table 1. Brood counts of Emperor Geese along 
Wolf Slough.

Date (July) Number o f broods

2 16
5 9
7 12
9 10

12 9
15 6
20 4

areas (F igu re  2), indicating  m ovem en t off the 
slough to  th e  K w ech arak  R iver as the  season 
progressed .

T hree  w eb-tagged b ro o d s  had separately  
travelled  from  their nests 0 -8  km  the sam e 
day  o f  m ark ing , 0 -8  km  in 2 d ays, and 
1-6 km  in 38 days. E isen h au er and  K irk ­
p a tr ic k  (1 9 7 7 ) re p o rte d  a b ro o d  th a t  
travelled  11-2 km  in 3 d ay s o r less.

Feeding areas

A reas o f  g rasslike C arex  rariflora  tend  to  be 
larger along the  rivers, and  su p p o rt m ore 
E m p ero rs  th an  th o se  along th e  B ay. A lm ost 
the  entire  diet o f  very young  goslings com ­
prises th is sm all p lan t and  any  insects they  
can  c a tch ; how ever, they  soon  begin to  feed 
on o th er vegetation  while still relying on  the 
sedge. A du lts also feed on  it bu t app ear to  
rely m ore on co arse  vegetation .

Interspecific  com petito rs for food  differ 
betw een the  B ay and  m ajo r w aterw ays. B lack 
B ran t B ra n ta  bernicla orien ta lis  nest and 
b ro o d  w ithin the  tidal a reas o f  K okech ik  B ay 
while C ack ling  G eese  B ra n ta  canadensis  
m in im a  b ro o d  their y oung  a lm o st exclusively 
along the  in te rio r w aterw ays. O ur study 
em phasized  the  h igh  E m p ero r co n cen tra tions 
along those  w aterw ays.

A ggressive behav iour and defence o f  young

Interspecific  conflict w ith C ack ling  G eese 
w as m ost in tense while th e  geese were on 
the  feeding areas. F lo ck s o f  E m pero rs and 
C a c k le rs  g e n e ra lly  m a in ta in e d  s e p a ra te  
positions and interspecific conflicts betw een 
fam ily g ro u p s w ere rare . H ow ever, conflicts 
betw een E m p ero r fam ily g ro u p s an d  non­
breeding C ackling  G eese w ere relatively 
frequent. T he la tter tended  to  com prise  the 
periphery  o f  th e  C ack ler flock and  th u s  cam e 
in to  c o n ta c t with E m pero r fam ily g roups 
m ore often. C onflic t w as confined to  th rea t 
postu res by b o th  species an d  th e  C ack ler 
non-breeders a lw ays re treated .

A s a  general rule, G lau co u s G ulls above 
25 m elicited no  th rea t postu res. O therw ise, 
an  ‘upw ard  th rea t p o s tu re ’ w as assum ed with 
th e  bod y  d irected  upw ard  a t a  4 5 -6 0 °  angle 
w ith the  g round  (F igu re  11). T h e  w ings were 
close to  the  bo d y , the  neck  o u tstre tch ed  and 
slightly curved  in d irection  o f  the  potential 
th rea t, an d  neck feathers sleeked. In  such 
situations goslings responded  im m ediately to 
a g ro u p in g  (‘m o o in g ’) call b y  h u d d lin g  
to g e th e r  b esid e  th e  fem ale , re m a in in g  
m otionless until the  fem ale qu it th reatening.

T he ‘fo rw ard  th rea t p o stu re ’ (Jo h n sg ard
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W * *

Figure 11. ‘Upward threat posture’ of Emperor 
Goose.

1965) w as assum ed  w hen the  th rea t w as on 
th e  ground. T h e  p o stu re  w as seen in in­
traspecific  conflict and against geese o f  o ther 
species, b u t w as ra re ly  d irected  to w ard  gulls 
on th e  ground . T he bo d y  w as h o rizo n tal to  
the  g round , the  w ings w ere against the body , 
the  neck o u tstre tch ed  and held slightly 
dow nw ard , th e  bill po in ted  slightly upw ards, 
and neck feath ers sleeked (F igu re  12). This 
p o stu re  ind ica ted  an im m inent rush  th a t 
u sually  stopped  sh o rt o f  the  in truder.

E m pero r p a ren ts  read ily  ab an d o n ed  their 
b ro o d s if  we b ro k e  up  fam ily g roups by  our 
presence. T he ad u lts flew from  the w ater, bu t 
if on  land  they  generally  ran , often  so fast 
t h a t  th e  g o s l in g s  c o u ld  n o t  k e e p  up . 
G lau co u s G ulls c ap tu red  som e goslings thus 
sep a ra ted  from  their p a ren ts. O ccasionally , 
one goose, p resu m ab ly  th e  fem ale, tu rn ed  
to w a rd  the  a ttack in g  gull. She then  assum ed 
th e  ‘w ing-display  th re a t’ seen a t the  nest, and 
gave the  g rouping  call. T he goslings follow ed 
and  huddled  u n d e r her w ings, and the  gulls 
gave up th e  chase.

W Ê É  ^

A s the  rearin g  season  progressed  the 
p a ren ts  rem ained  longer w ith the  b ro o d s 
before  flushing a t ou r ap p ro ach . W hen  m oult 
sta rted , sw im m ing ad u lts often lay  low  in the 
w ater w ith necks subm erged (F igure  13). 
T h is position  so reduced  th e  visible portion  
o f  the  goose th a t it w as difficult to  distinguish 
adu lts from  goslings bey o n d  27 m.

O n  w ater goslings 8—15 d ay s old dived 
repea ted ly  w hen G lau co u s G ulls cam e closer 
th an  3 m. Sm all goslings on  land  stood  little 
ch an ce  o f  escape. O ne gosling (4 1 -4 6  days) 
ch arg ed  by a  flying gull, re tu rn ed  the  a ttack  
by  sw im m ing to w ard  the  gull w ith neck 
o u tstre tch ed  in a  typ ica l th rea t postu re . T he 
gull fled w hen the  gosling w as 1-5 m  aw ay.

E m pero r goslings usually  ran  to w a rd  the 
n earest w a ter w hen we p u rsued  them . O nce 
in th e  w ater, they  dived repeatedly . A  gosling 
( 2 1 - 2 3  d a y s)  c o rn e re d  on a  m u d  flat 
assum ed  th e  adu lt hiding p o stu re  w hen
D .A .F . w as 6 m  aw ay.

A G o ld en  Eagle A q u ila  chrysaetos  dived 
on 3 E m p ero r fam ily g ro u p s along the 
K w ech arak  R iver. T he E m pero rs ran  in to  
the  w a ter an d  sw am  aw ay. T h ey  usually  
s to o d  their g ro u n d  against gulls, o r ran  aw ay 
from  the  w ater.

Figure 12. ‘Forward threat posture’ o f Emperor 
Goose.

Figure 13. Response o f moulting Emperor Goose 
to human intruder.

T he fam ily g roup  acts as a  un it (Jenkins 
1944) and, th ro u g h  intraspecific  conflict, sets 
up a  m oving te rr ito ry  im m ediately  a ro u n d  
th e  group . L ittle  evidence o f  such  a  territo ry  
w as observed  in E m p ero rs  after th e  feeding 
flock h ad  been form ed. F am ily  g roups often 
fed very  close together. M o st th rea t postu res 
w ere no ticed  th e  m o m en t w hen geese sta rted  
to  interm ingle, o r  w hen non-fam ily  g roup  
m em bers p en etra ted  the  ‘a rea ’ c ircum scribed  
by an  im ag inary  line th ro u g h  all the  ou ter 
m em bers o f  th e  fam ily group . Incidence  o f 
conflict seem ed h igher in th e  C ack ler flock. 
In  b o th  flocks conflict app eared  to  be highest 
b e tw e e n  in d iv id u a l  n o n - b r e e d e r s ,  a n d  
secondly  betw een fam ily  g roups and  n o n ­
breeders. T h is co rre la tes  w ith findings o f  Jen ­
kins (1944) w ith a  partia lly  cap tive  flock of 
Snow  G eese A n se r  caerulescens, o f  H an so n  
(1953) on  B ran ta  candensis interior, and 
B oyd (1953) w ith  E u ro p ean  W hite-fron ted
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G eese A n se r  a. a lb ifro n s : All found  singles 
to  be o f  th e  low est ran k  order. O ne ad v an ­
tag e  o f  h igher ran k  o rder is th a t  conflicts 
w ith su b o rd in a tes are  ra re  after dom inance  is 
e stablished. R an k  o rders a re  ra re ly  stra igh t 
line, a  py ram id  m ore  closely describes the 
relationship . T hose  on  th e  p y ram id  base, the 
singles, a re  m ore  likely to  fight am ong 
them selves th an  challenge a fam ily group  
w ith a h igher rank . It follow s th a t lower 
r a n k - o r d e r e d  g e e s e  s h o u ld  b e  m o re  
aggressive th a n  those  a lread y  established 
h igher up  in the  rank-o rder.

B rood integrity

H an so n  (1965) an d  B alham  (1954) believed 
t h a t  fo r  C a n a d a  G e e s e  e a c h  i s o la te d  
breeding p a ir establishes fam ily bo n d s before 
c o n ta c t w ith o th er families. A t first, the 
m other-young  bo n d  app eared  to  dom inate  
th e  E m pero r fam ily group. By the  end o f  the 
first w eek  a f te r  h a tc h in g , h o w ev er, th e  
fa ther-young  bon d  w as nearly  com parab le . 
F ro m  1 -4  weeks, fam ily g ro u p s w ere ra re ly  
seen in w hich th e  goslings d isp layed a 
decided preference fo r one paren t.

H o s til ity  to w a rd  g o slin g s fro m  o th e r  
b ro o d s u ndoub ted ly  helps to  m ain ta in  b rood  
integrity . In  tw o incidents one adu lt o f  a 
fam ily g roup  gave th e  fo rw ard  th rea t (F igure  
12) and  th e  strange  gosling re trea ted  to  its 
paren ts. In an o th er case, w hen the  goslings 
o f  o n e  fam ily  fo u n d  th em se lv es  a b o u t 
equ id istan t from  tw o sets o f  adu lts, one adult 
from  each  group  d isplayed. W ith  necks fully 
ex tended to w ard  each  o ther, they  sw ung 
their necks from  side to  side in an  arc. T his 
activ ity  con tinued  fo r tw o m inu tes w ithou t 
an  a ttack  while th e  goslings d rifted  slowly 
to w a rd  th e ir  p a re n ts . C o llia s  a n d  J a h n  
(1959) s ta ted  th a t C a n a d a  G eese  paren ts, 
and  goslings over one week old, w ould  a t­
tack  s tray  goslings. In  th e  free-roam ing 
E m pero r geese th is w as never observed. 
A lthough  b ro o d  integrity  is generally  m ain­
tained, tw o  a p p a re n t ad op tions w ere noted. 
In each  case  the  fam ily g roups com prised  2 
very young  ( 1 -7  days) goslings and one 
o lder ( 16—25 days) gosling.

E ac h  b ro o d  w as  te n d e d  o n ly  by  th e  
p aren ts, b u t six non-breeders ra n  3 m  and 
su rro u n d ed  a b ro o d  w hen a G lau co u s G ull 
flew over, non-breeders and  p a ren ts  alike 
giving th e  ‘upw ard  th re a t’. W hen  the  gull left, 
th e  p a ren ts  red irected  their th rea t postu res 
to w ard  the  non-breeders and drove them  
aw ay.

Feeding A rea  1 on  the  K o kech ik  R iver 
w as ra re ly  covered  by  w ater at high tide, bu t

th e  flock o f  1 5 -3 0  E m p ero r fam ily g roups 
h ad  a cycle w hereby they  m oved  on  and  off 
th e  feeding a reas approxim ately  every  2 
h ours. S tarting  w ith geese resting in tall 
vegetation , one o r tw o  fam ily g roups m oved 
o n to  th e  feeding a rea  follow ed w ithin 2 -3  
m in u te s  by  th e  m a jo r i ty  o f  th e  flock  
including non-breeders. A fter a variable 
am o u n t o f  tim e feeding, one  or tw o  fam ily 
g ro u p s again  initiated  a m ove to  th e  river for 
a d rink . A t th is po in t the  h ighest frequency  
o f  conflicts betw een fam ily g roups occurred . 
T hey  did no t spread  ou t evenly in a  single 
row  along th e  w a te r’s edge, b u t ra th e r 
bun ch ed  in ranks. N earn ess  to  neighbours 
did no t ap p ear to  cause  th rea ts  b u t ra th e r the 
c o n ta c t from  push ing  and  bum ping  together. 
O nly  once w as physical c o m b a t seen when 
each  o f  tw o adu lts g rab b ed  the  o th er’s neck 
in its bill. W ith flapping w ings th ey  ju m p ed  
up and dow n until one and  then  the  o th er let 
go. N o  chase  ensued, and  they  then  stood  
less th an  1 m a p a rt drinking.

A t A rea  2 on the  K w ech arak  R iver, w hich 
w as subject to  daily  tidal flooding, the  5 -6  
fam ily  g roups fed a ro u n d  in land  pools. T hus 
A rea  2 geese ranged  fa rth e r, fed longer per 
feeding b o u t and spen t m ore  tim e in tall 
vegetation  th an  those  in A re a  1.

In general, goslings rem ain  w ithin 3 m o f 
the  pa ren ts  while feeding. I f  any  strayed  
m ore th an  ab o u t 8 m one adu lt w ent to  the 
s tray s while the  o th er ad u lt stayed  w ith the 
rest o f  the b rood . S tra y  goslings often 
noticed  their sep ara tio n  from  the p a ren ts, 
and  ran  back  to  resum e feeding n ear them .

P enned  gosling  behaviour  

A ggression

T w o siblings h a tch ed  4 Ju ly  d o m inated  a 
newly h a tched  gosling p laced  w ith them  a 
w eek later. T he siblings d isp layed  aggressive 
b e h a v io u r  a n d  p eck ed  th e  n o n -s ib lin g  
repeated ly . T hese  a tta ck s  con tinued  for 2 -3  
d ays. T h e  p o stu re  o f  th e  d o m in an t goslings 
resem bled th e  ‘fo rw ard  th re a t’ o f  adults. 
Pecks w ere usually  delivered a t a t the  base  o f 
th e  su b o rd in a te ’s w ings. In tensity  o f  the 
blow s w as app aren tly  no t severe as the 
pecked gosling m ade  no a ttem p t to  escape or 
fight back . W ith ran k -o rd e r p resum ab ly  
estab lished , the  siblings ceased  the  aggressive 
behaviour. A fte rw ards all th ree  fed, sw am , 
d ran k  and  slept together. W h en  resting, the 
tw o siblings w ere often w ithin 30 cm  o f  each 
o th er b u t the  non-sibling w as usually  1 -2  m 
aw ay. H ow ever, under cond itions o f  storm



84 David A . Frazer and Charles M. Kirkpatrick

o r cold, and a t n ight, all th ree  huddled 
together.

O n e  s tr ik in g  b e h a v io u r  w as  o b se rv ed  
repeatedly in th e  goslings w hen the non­
sibling re tu rn ed  to  the  o thers after 2 0 -3 0  
m inute  sep ara tio n , the  in tensity  o f  its peeping 
increasing  w hen it w as 2 m  aw ay. A t this 
po in t it s topped  an d  all th ree  bobbed  their 
heads up  and dow n, necks slightly extended, 
and  bills d irec ted  slightly dow nw ard . All 
th ree  goslings called  until com pletion  o f  the 
d isp lay  after 2 - 1 0  seconds. A  sh o rt preening 
period  usually  follow ed, b u t did n o t ap p ear 
to  be  a con tin u a tio n  o f  the  head-bobbing  
d isplay . Since th e  behav iour a lw ays sta rted  
w ith the  non-sibling, the  in ten t seem ed essen­
tially  aggressive. T h e  partially  ex tended neck 
resem bled p o stu res seen in all E m pero r 
th rea t d isp lays, a n d  sim ilar to  th a t  on  the 
feeding g rounds w hen th e  tw o aggressive 
adu lts re laxed follow ing their d isplay. This 
action  sho rt o f  a ctu al co m b at m ight serve to  
reinforce d o m inance  o rd er w ithin the  pen.

C om fort behaviour

Stretch ing

W hen first ha tch ed , th is w as as observed in 
th e  free-living gosling. W hen  th e  goslings 
w ere 2 w eeks old, the  wing w as stre tched  
along the  leg; and  by  4 w eeks m ost leg 
stre tch ing  w as do n e  as they  stood  on  one leg 
w ith the  o th er stre tch ed  behind and  slightly 
dow nw ard . T he w ing on  the  sam e side was 
sim ultaneously  stre tch ed  along th e  leg and 
th e  neck w as stre tch ed  fo rw ard  and  slightly 
to  th e  side opposite  the  s tre tched  leg. A  
nearly  stra ig h t line w as described b y  the 
neck and stre tch ed  leg.

F rom  a few h o u rs  after hatch ing , goslings 
often  ra ised  their w ings above their backs 
and  flu ttered  w hen  the  u ltim ate  stre tch  was 
reached. A t 3 -4  w eeks, wing flapping w as 
frequent, app aren tly  stim ulated  by  strong 
w ind, in to  w hich th e  goslings ran , calling.

Preening

G oslings m ade preening m ovem ents while 
still p rone  in th e  nest, bu t as developm ent 
p rogressed  th ey  preened  m ore often  while 
stand ing , and tim e spen t per day  in preening 
app eared  to  increase  once  feather develop­
m en t started . T h e  preening action  o f  one 
gosling often  de term ined  those  o f the  o ther 
tw o. In  general if  one  gosling initiated  a  p u r­
poseful activ ity , th e  o thers copied. T his 
f o l lo w - th e - le a d e r  b e h a v io u r  w a s  a lso  
frequently  no ted  in free-living goslings.

Feeding

T he captive goslings accep ted  d ry  rab b it 
food  read ily  as a supplem ent to  their diet. A t 
app ro x im ate ly  2 w eeks o f age, w hen m oved 
to  a pen con ta in ing  C a rex  and  Poa, they  
r e a d i ly  b r o k e  o ff C a r e x  le a v e s  a b o u t  
2 5 -5 0  m m  below  their tips fo r their p rim ary  
diet. W hile feeding, they  frequently  gave 
voice to  a  so ft chattering .

D rinking

G o s lin g s  e n te r in g  th e  w a te r  so m e tim es 
opened their bills w ith th e  low er m andible 
below  the su rface  and  scooped w ater in to  the 
m outh . G enera lly , how ever, they  dipped bills 
into th e  w ater while sw im m ing or standing, 
and  ra ised  their heads to  a  7 0 -8 0 °  angle with 
th e  ground . T h e  bill w as then  opened  and 
sh u t rap id ly  and  briefly, and  th e  m otion  
repeated .

V ocalisations

T he E m pero r goslings had  a  high p itched 
‘wee-w ee’ call, given w ith h igher p itch  and  in­
c reased  in tensity  w ith excitem ent. T he first 
a ttem pts a t ad u lt calls, heard  fo u r weeks 
after hatch ing , w ere high p itched  and  lacked 
th e  norm al cadence.
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Su m m ary

In a study of parental and brood behaviour of the 
Emperor Goose Anser canagicus in the Kokechik 
Bay region of Alaska, only the females brooded
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young. Males generally remained close, but fed 
several hundred metres from the nest. One or two 
d a y s  a f te r  th e  h a tc h  o f  th e  firs t gosling , th e  m a le  led 
the family group from the nest vicinity and moved 
slowly to the nearest area o f stalkless Carex 
rariflora.

On the feeding areas the Emperors formed small 
flocks, with the family groups in the centre and the 
non-breeders around the periphery. Intraspecific

conflict intensified as the geese crowded to drink, but 
interspecific conflict was highest on the feeding area. 
Most conflicts were settled by threat postures. The 
only predation by gulls on goslings was when 
broods were broken up by human disturbance. B oth 
adults helped defend the young. No goslings dis­
played aggressive behaviour in family group 
encounters.
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