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Introduction

T he A ndean  G oose C hloëphaga m elanop- 
tera (know n as th e  H ualla ta  o r H uashua in 
the Q uechua language of the Peruvian 
Indians) is one o f five species o f sheldgeese 
(T adorn in i), all o f  w hich are  restric ted  to  
South  A m erica. T he  A ndean  G oose occurs 
a long the A ndes from  8 °S in P eru  to  33°S 
in A rgen tina  and  38°S in Chile (H ellm ayr 
1932; G oodall et al. 1951; M. Plenge pers, 
com m .) w here they  nest above 3,000 m. In 
w in ter som e m igrate dow n to  abou t 2 , 0 0 0  

m (C asares 1934; G oodall et al. 1951) and 
are rarely  found  a t sea level (Pearson  and 
P lenge 1974).

T he little  th a t is know n abou t the A ndean  
G oose is based  on  casual observations by 
field natu ra lists  o r observations m ade in 
w a te rfo w l co lle c tio n s  (C as tilló n  1918; 
C asares 1934; D elacou r 1954; K oepcke and 
K oepcke 1965; Johnsgard  1965,1978; Rossi 
1967; W eller 1968). L arge num bers ga ther 
in w in ter a t L ake Jun in , P erú , and  in this 
study we describe th e  num bers, d istribution  
and  feeding behav iou r o f this population . 
C om parisons are  also m ade w ith the sheld
geese w hich w in ter in the Falk land  Islands: 
thus com paring species which w in ter at high 
latitudes w ith th e  A ndean  G oose which 
occurs at high altitudes.

Study area

L ake Junin  is a large lake (28 x 13 km ) at 
an altitude of 4,078 m in the  A ndes, 300 
km east o f L im a. T he  hab ita ts  and ecology 
in and  a round  th e  lake have been  described 
by D o uro jeann i et al. (1968) and  a recent 
account o f the w aterb irds is given by H arris 
(1981). T he clim ate is cold (annual average 
tem p era tu re  is be tw een  3 and 6 °C) and m ost 
o f the rain (400-800 m m ) falls in sum m er. 
T h e  p la n t a sso c ia tio n s  b e lo n g  to  th e  
“Páram o húm edo sub-a lp ino” and  “T undra  
muy húm edo-alp ino” form ations of the 
H oldridge classification adap ted  by Tosi 
(1960).

T he drier p astu res  a round  the lake are 
intensively grazed by thousands of sheep 
and  sm aller num bers o f ca ttle , horses and
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llam as. Pigs roam  freely and  forage am ong 
the m uddy w ater channels. T he wet pas
tu res  on w hich the geese forage are com 
posed  alm ost en tire ly  o f short-leaved  (1—4 
cm) fleshy p lan ts. T he follow ing o th e r 
p lan ts w ere recorded : m osses, N ostoc  sp. 
(N o sto caceae ), Chara  sp. (C h a raceae ) , 
M yrio p h y llu m  sp . (H a lo r rh a g id a c e a e ) , 
H ydrocotyle  sp. and Lilaeopsis sp. (U m bel- 
liferae). G rasses (G ram ineae) are rare  in 
this hab ita t.

Methods

T he lake w as visited betw een 1 and  4 
S ep tem ber 1984. B irds w ere searched  for 
by touring  th e  roads and tracks round  the 
lake and periodically  scanning the su r
rounding  a rea  w ith b inoculars and a x l5 -  
60 te lescope.

O n 3 S ep tem ber the d iurnal activity of 
geese was reco rded  each 2 0  m inutes from  
sunrise to  sunset, from  a sam ple o f abou t 
150-200 geese in each 20 m inute  period  
(A ltm ann  1973). T he follow ing activities 
w ere recognised ; “g razing” , “w alk ing” , 
“ s ta n d in g ” , “ a g o n is tic  b e h a v io u r ” , 
“flying” , “sitting” , “p reen ing” , “d rink ing” , 
“sw im m ing” and  “bath ing” . T he percen 
tage of th e  day spen t in d ifferen t activities 
was calcu lated  by taking th e  m ean percen 
tage o f birds carrying ou t each activity in 
each 2 0  m inu te  period.

Food  in take  was calculated  indirectly  
from  estim ates o f daily p roduction  o f faeces 
and  digestive efficiency, using the cell-wall 
m ateria l (cellulose, hem icellulose and  lig- 
nin) as an indigestib le m arker (E bbinge et 
al. 1975). Sum m ers and  G rieve (1982) have 
show n th a t this m ethod  gave sim ilar results 
to  a  d irec t d e te rm in a tio n  o f d igestive 
efficiency in th e  U p land  G oose Chloëphaga  
picta. In tervals betw een successive defaeca- 
tions (the  in terfaecal period ) w ere m ea
su red  w ith a stopw atch  w hilst geese w ere 
observed  th rough  the  te lescope (O w en
1971). Fresh faeces w ere collected  and 
sam ples of the  herbage w ere clipped, dried  
to  constan t w eight in an oven at 60-90°C , 
w eighed, and  the  organic co n ten t, calorific 
value and cell-w all con ten t m easured .
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Statistics are given in the form  o f m ean ±  
standard  deviation . DM  =  dry  m atte r and 
O M  =  organic m atter. Tim e of day is given 
as hours:m inutes.

Results

N um bers and distribution

M ost of the geese w ere encoun te red  in the 
a rea  to  the east o f P aucarco to  and sm aller 
groups occurred  on the w est side o f the lake

(Figure 1). T he to ta l num ber coun ted  was 
1,887.

T he geese a t each locality occurred  in 
pairs o r loose flocks w hich, at Paucarco to , 
num bered  several hund red  individuals. T he 
flocks also contained  pairs and presum ably  
fam ily groups since young of o th e r sheld
geese tend  to  rem ain  w ith the ir paren ts for 
abou t eight m onths after fledging (Sum m ers 
1983). H ow ever, first-year A ndean  G eese 
are  not readily  d istinguished from  adults at 
th is tim e o f year.

Figure 1. Lake Junin and surrounding villages and roads. Numbers indicate the num ber of A ndean 
G eese a t each locality.

D iurnal activity

O bservations at P aucarco to  sta rted  a few 
m inutes a fter sunrise (06:15 h ou rs), though 
it had been  light for ab o u t ha lf an hour. 
M ost geese w ere still along th e  shore of the

lake w here they  presum ably  roosted  over
night. Initially, no feeding was observed 
and  m ost geese w ere standing o r p reen ing  at 
th e  w ate r’s edge. Flocks o f geese soon 
began to  take off and  fly 0 .5-1  km inland to 
th e  surrounding  m arshes w here they  grazed
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th roughou t the day. B etw een 06:20 and 
07:30 hours it w as extrem ely  cold and frost 
covered the g round , and  it was not until 
ab o u t half th e  frost had  m elted  th a t grazing 
becam e in tense and  form ed the main activ
ity fo r the day (F igure 2, T able  1). The 
percen tage o f tim e spent grazing then  decli
ned th rough  the m iddle o f the day, bu t 
intensified again in the la tte r part. The 
percen tage o f b irds sitting was g rea te r in the

Table 1. Diurnal time-activity budget of Andean 
Geese on 3 September at Paucarcoto, Lake Junin.

Time spent at each activity 
Activity Hours Percent

Grazing 8.8 73.3
Standing 1.1 9.2
Sitting 0.8 6.6
Preening 0.7 5.4
Walking 0.4 3.5
Flying 0.1 1.1
Drinking 0.1 0.5
Swimming - 0.2
Bathing - 0.1
Agonistic behaviour - 0.1

Total 12.0 100.0

Num ber of observations 6,462

afternoon  com pared  w ith the m orning. 
A lso drinking w as m ore com m on in the 
a fte rnoon , bu t th e  percen tage preen ing , 
w alking and  standing  show ed little  variation 
through the day, ap a rt from  around  sunrise 
and sunset (F igure 2). A gonistic behaviour 
to o k  th e  fo rm  o f  aggressive postu ring  
(m ales), inciting behav iour (fem ales) o r 
short chases (Johnsgard  1965) and  form ed 
only a small percen tage  of the diurnal 
activity despite  th e  high density  o f geese. 
S hepherds tend ing  flocks o f sheep  occas
ionally pu t up the grazing flocks o f geese 
causing them  to  fly a few hund red  m etres to  
an und istu rbed  locality. G enerally , there

was little overlap  in the hab ita ts used by 
sheep and geese since the fo rm er w ere 
found  grazing on the dry pastu res, and the 
geese w ere on w ette r areas. T he geese 
s ta rted  to  fly back to the roost site on the 
lake shore abou t half an hou r befo re  sunset. 
Shortly  a fter sunset practically all the pop
ulation  had left the pastu res and w ere 
presen t along the shore o f the lake. B athing 
and  swim m ing w ere noticed at this tim e.

F ood intake

In ter-faecal periods had an average value of 
359±  158 second (n =  15) for geese observed 
betw een 10:00 and  13:00 hours. T hirty  
faeces w ere co llected  and  had the following 
d im ensions and  mass: 65 ± 9  x 14±2 m m , a 
fresh m ass o f  9 .9 + 2 . 8  g and  dry m ass of 
1 .42± 0.38  g. T he length  o f the grazing day 
was 10.5 hours (F igure 2) bu t one w ould no t 
expect droppings to  be p roduced  in the first 
hou r o f grazing (E bbinge et al. 1975). T hus 
95 droppings w ould have been  produced  on 
the pastures and  a fu r th e r 25 m ay be depo 
sited  at the roost during  the night (E bbinge 
et al. 1975; Sum m ers and G rieve 1982). T he 
daily o u tp u t o f  faecal m ateria l w ould th e re 
fore have been  170 g D M  o r 135 g O M  
(T able  2). T he O M  digestive efficiency was 
found  to  be 35%  (T able 2) so th e  daily 
in take w ould have been  208 g O M  herbage 
or 235 g D M . E xam ination  of p lan t rem ains 
in faeces revealed  th a t the d iet was m ainly 
the fleshy-leaved m arsh  p lan ts th a t p re 
dom inated  on the pastures.

Discussion

N um bers and distribution

T he w aterfow l at L ake Jun in  have been 
surveyed befo re  so th a t observations on the 
past popu la tion  size and  distribu tion  are 
a v a ila b le . D o u ro je a n n i  e t al. (1968)

Table 2. Organic matter content, calorific value and cell wall content of Andean Goose faeces 
and clipped herbage, and resulting estimate of digestive efficiency. (DM =  dry matter, 
OM =  organic matter).

% organic Calorific value % cell wall content OM
m atter digestive

Sample Kj/g DM Kj/g OM DM OM efficiency

Faeces 79.3 16.4 20.7 26.8 33.8 )
) 35%

Herbage 88.5 19.5 22.0 )



Andean Geese at Lake Junin 25

1 0 0

5 0 -

0

20 Walk ing

~  3 0 ~] 
c
©
o
V.

o . 0 -  

6 0

3 0 -

• Preening

S tand ing

•  •

20n S i t t in g

•  •
•  • •  •

Sun
rise

i i i i i i r  
9 12 15

Time of day

r
18
▲

Sun
set

Figure 2. Diurnal changes in the percentage of Andean Geese carrying out different activities. The line 
for grazing is described by the quadratic equation,

y =  0.66 x2 - 0.93 x +76.44; r2 =  0.61; F(2,27) = 23.4, PcO.OOOl.

Time is m easured in hours before (-) and after (+ )  noon, for the period 07:40 to  17:20 hours.
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coun ted  796 A ndean  G eese in Ju n e  1967 
and no ted  th a t m ost occurred  on th e  east 
side o f the lake betw een  H uayre and T am bo 
del Sol, w hilst sm aller num bers occurred  
betw een Pari and  O ndores. In the p resen t 
study none w ere seen in the fo rm er a rea , 
though it was m ore  difficult to  search this 
section adequate ly  as the road is so far from  
the lake. In M ay 1979 H arris (pers, com m .) 
coun ted  240 east o f Paucarco to , w here we 
found the m ain concen tra tion , and  1 2 0  and 
60 n o r th  a n d  so u th  o f  th e  ro a d  a t 
C hacachim pa respectively (F igure 1). H e 
estim ated  a to ta l population  of 500, whilst
1,000 w ere p resen t in O cto b er 1979 (H arris 
1981).

It is difficult to  judge w hether or no t there  
has been  any recen t changes in goose num 
bers because th e  past counts have been 
carried  ou t at d ifferen t tim es of the year. 
All counts w ere during the non-breed ing  
season w hen the largest num bers w ould be 
ex p ec ted  (few  b re e d  a t L ak e  Ju n in ) . 
H ow ever, the length  of the dry season 
which occurs th rough  the w in ter could 
d eterm ine  the n u m b er o f geese w hich move 
from  nearby  sm all lakes and cause the 
increase at L ake Jun in . T he sm all ponds 
and lakes dry ou t w hilst L ake Junin  suffers 
only a reduction  in w ater level.

Feeding ecology

T he feed ing  beh av io u r o f th e  A ndean  
G oose in w in ter show s a num ber of sim ilar
ities and  d ifferences to  th a t o f its congeners 
which occur fu r th e r south . All spend the 
w in ter in tem p era tu res  which are  only a few 
degrees above zero  bu t in the high A ndes 
the a ir is thin and  solar rad iation  in tense, 
w hereas in Patagon ia  and  the Falkland 
Islands the day-length  is sho rte r in w inter.

T he  A ndean  G oose  spen t 73%  ( 8 . 8  

hours) o f the day  grazing while U pland  
G eese and  R uddy-headed  G eese C. rubidi
ceps spen t 89%  (8.9 hours) and 91%  (9.1 
hours) respectively , grazing on grass pas
tu res in the F alk land  Islands in A ugust 
(Sum m ers and G rieve 1982). U p land  and 
R uddy-headed  G eese  show ed no delay in 
starting  to  graze a t first light w hilst the 
A ndean  G eese d id  no t s ta rt grazing in ten 
sely until 1.3 hours a fter sunrise. This 
accounts partly  fo r the low er percen tage 
tim e spent grazing. T he frost w hich covered 
the pastures m ay have delayed grazing until 
it was m elted  by th e  sun. T he  p a tte rn  o f 
grazing was then  sim ilar to  the  U p land  and

R uddy-headed  G oose and  all show ed a 
m id-day d rop  in grazing in tensity  (Sum m ers 
and  G rieve 1982, Figure 2).

By exam ining periods o f rest one can 
ob tain  an insight into w hether A ndean  
G eese m axim ise the ir use o f available day
light for foraging, bearing  in m ind the 
lim itations th a t m ay have been  induced by 
frost. A n d ean  G eese  spen t 6 .6 %  (0.8 
hours) o f the day sitting (T able 1). These 
values are  closer to the sum m er feeding 
activ ity  o f U p lan d  and  R u d d y -h ead ed  
G eese  w hich spen t 8 .8 %  (1.4 hours) and 
8.3%  (1.3 hours) o f the day sitting, com 
pared  with w in ter w hen only 0.5%  (0.05 
hours) and  0 .4%  (0.04 hours) was spent 
sitting (Sum m ers and  G rieve 1982). T hus 
it w ould seem  th a t A ndean  G eese do not 
need  to  graze at the sam e intensity  as do 
U pland  and R uddy-headed  G eese in their 
respective w in ter quarters.

T he A ndean  G oose had a d ifferen t diet 
(fleshy-leaved m arsh p lants) to  the U pland 
G oose (principally  the leaves o f the grasses 
Poa annua  and  P. pratensis) and a low er 
ra te  o f defaecation . H ow ever, th e ir faeces 
w ere heav ier (T able 3), and  A ndean  G eese 
fed for a longer period  so th a t th e ir daily 
faecal o u tp u t was sim ilar to  th a t o f the 
U pland  G oose , which is only slightly big
ger. A lso , since the digestive efficiencies 
w ere b roadly  sim ilar, the gross in takes o f 
herbage (expressed  as a function of the ir 
m etabolic m ass) w ere sim ilar (T able 3).

Relationships with m an

T he pastures a round  L ake Jun in  are im por
tan t to  local farm ers fo r grazing sheep , 
ca ttle , horses and  llam as. T hese anim als 
w ere seen principally  on d rier pastu res, 
perhaps because the m arshes w here the 
geese graze a re  too  soft. Pigs, how ever, 
w ere seen feed ing  close to  geese bu t they 
w ere roo ting  in m uddy channels ra th e r than  
grazing. It seem s unlikely, th e re fo re , that 
the geese w ould  com plete  w ith stock. 
H ow ever, D o uro jeann i et al. (1968) have 
re p o r te d  g eese  g raz ing  w ith sh eep  so 
perhaps during certa in  seasons o r w hen the 
w ater level is d ifferen t th e  pastu res are 
shared .

L ake Jun in  becam e a N ational R eserve 
in 1975 and  A ndean  G eese are  no longer 
hun ted  fo r food , o r sold in the m arkets o f 
the su rround ing  tow ns. T he larger num ber 
coun ted  in th is study com pared  w ith p re 
vious counts m ay be a reflection o f the
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Table 3. Estimates o f faecal production, digestive efficiency and daily food intake for two species of 
sheldgoose in winter. (DM = dry m atter, OM =  organic m atter).

Andean Goose
Falkland 

Upland Goose*

Fresh body mass (g) 3 185« 3350

Inter-faecal period (s) 359 241

Faecal mass (gDM) 1.42 1.12

Daily faecal output (gDM) 170 177
(gOM) 135 157

Cell-wall material in food (OM) 22.0% 24.7%
faeces (OM) 33.8% 39.8%

Digestive efficiency (OM) 35% 38%

Gross intake (gOM) 208 253
(gDM) 235 274

Intake per kg m etabolic mass 100 112

(gDM /kg body mass 11 74)***

* from Summers and Grieve (1982), and Summers unpubl. 
** from Kolbe (1972)

*** from King and Farner (1961)

pro tec tion  the geese now have, though  the 
effects o f the dry season m ay also have 
caused the increase.

A lthough  a natu re  reserve , L ake Junin 
has no pro tec tion  against po llu tion  from  the 
m ines a round  C erro  de Pasco, 20 km  from  
the lake, Tailing w astes are  allow ed to  wash 
in to  the R io San Juan  which flows in to  the 
U pam ayo Pond  (F igure 1). H ere  a lot o f 
the sludge has se ttled  and  now  fills over half 
the pond . T he con tam ination  also filters 
th rough  to  L ake Jun in  and  the shores 
nearest the U pam ayo  Pond  are  dark  red  
w ith iron  deposits. B innie and  P artners 
(1980) rep o rt th a t in the no rth ern  half o f 
th e  lake the bo ttom  now has deposits of 
flocculated iron . T hese have sm o thered  the 
hab ita t o f bo ttom  living fish w hich form  the 
d iet o f grebes and frogs. V ery high concen
tra tions o f zinc and  copper also occur in the 
U pam ayo P ond , a t levels above which 
coarse fish can to le ra te . It is no t know n to 
w hat ex ten t the pastu res su rrounding  the 
lake are  being affected , bu t heavy m etals 
are  being accum ulated  in th e  tissues of 
w aterfow l (B innie and  P artners  1980).
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Summary

Observations were made on the non-breeding 
population of A ndean Geese Chloëphaga mela- 
noptera at Lake Junin, Perú from 1 to 4 Septem 
ber 1984. A total of 1,422 birds were counted on 
the marshy pastures east o f Paucarcoto. and 
smaller num bers (465) on the west and south 
shores. The geese at Paucarcoto roosted on the 
lake shore and flew a short distance inland to 
graze. Grazing was at a low intensity for the first 
hour after sunrise; perhaps suppressed by the 
frost. However, grazing form ed 73% of the 
diurnal time-activity budget and was most intense 
once the frost thawed in the m orning, and in the 
second last hour before sunset. The diet was 
composed of fleshy-leaved marsh plants. An 
average interfaecal period of 6 minutes, a faecal 
mass of 1.42 g dry m atter and organic m atter 
digestive efficiency of 35% were used to estimate 
daily food intake at 208 g organic m atter. Pollu
tion by heavy m etals from the nearby mines in 
destroying the natural environm ent of Lake 
Junin.
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