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ABSTRACT

The development of social behavior in juvenile guanacos (chulengos) was studied by focal animal observation in Torres del
Paine National Park for one annual cycle. This is the first study of its kind on a free ranging, wild population of guanacos.
Birthing, mating, expulsion, formation of winter groups, and migration were key events influencing chulengo social
development. The highest rate of alarm behavior occurred in January when chulengos were one month old. The percentage of
chulengos nursing/hr decreased from a high of 56% in January to a low of 10% in July and 0% in September. There was no
difference between the sexes in duration of nursing during summer or fall, but in winter chulengo males nursed more. Amount
of time spent in different activities varied between summer and winter: feeding increased from 30% to 93% while resting
decreased from 50% to 25%, walking from 12% to <5%, and playing decreased from 5% to 0%. Chulengos showed submissive
behavior towards adult males throughout the year, with significant peaks in May when in Mixed Groups and in November
during expulsion from the Family Group.
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RESUMEN

Estudiamos el desarrollo de la conducta de chulengos por un afio en el Parque Nacional Torres del Paine. Este es el primer
estudio de este tipo hecho con una poblacién de guanacos en vida libre. Los sucesos principales que influyen el desarrollo
social del chulengo son el nacimiento, el cruzamiento, la expulsién, la formacién de grupos de invierno y la migracioén. La tasa
mds alta de conducta de alarma fue durante enero cuando los chulengos tenian un mes de edad. El porcentaje de chulengos
amamantando por hora baj6é de 56% en enero a 10% en julio y a 0% en septiembre. No encontramos diferencias entre sexos en
la duracién de amamantamiento durante el verano y otofio, pero en el invierno los chulengos machos amamantaron mads. El
tiempo gastado en diferentes actividades varié entre verano e invierno: alimentarse aumenté de 30% a 93%, descansar bajé de
50% a 25%, caminar de 12% a < 5%, y jugar de 5% a cero. Los chulengos fueron sumisos con los machos adultos durante todo
el afio con aumentos significativos en mayo cuando estaban en grupos mixtos y en noviembre durante el periodo de expulsién
del grupo familiar.
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INTRODUCTION to have life-long consequences, development
of wild ungulate social behavior is poorly

The development of social behavior in  understood. Most studies have focused on

juvenile mammals has a strong influence on
their immediate survivorship and ultimately
their reproductive fitness. Although juvenile
social behavior and inter-relationships es-
tablished with other individuals are expected

specific behaviors and have not been from a
broader holistic perspective in a natural
setting (Altmann 1960, Clutton-Brock &
Guinnes 1975, Estes & Estes 1979, Fagen
1981).
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The development of social behavior in
juvenile guanacos (Lama guanicoe), the
dominant arid-land wild ungulate of South
America (Franklin 1982) has not been
studied in a free-ranging wild population.
Social organization of the guanaco is based
upon resource defense polygyny, during the
spring and summer (Franklin 1983, Jurgen-
sen 1985, Franklin & Fritz 1991). During
their first year, juvenile guanacos (chulen-
gos) spend the summer territorial season
(when adult males are actively defending
territories) and the fall and spring transitional
seasons (when males leave their territories in
the fall and when they arrive back to their
territories in the spring) with their mothers in
Family Groups (comprised of 1 adult male,
numerous adult females and their young),
and are found mostly in Mixed Groups (con-
sisting of adult males, adult females and their
young) during the winter (Franklin 1982 &
1983, Ortega 1985, Garay 1986, Ortega and
Franklin 1995). As they approach one year of
age chulengos are expelled from their Family
Groups by the adult territorial male (Franklin
1983). Expelled yearling males join Male
Groups and yearling females join Family
Groups. Thus, much of the guanaco’s social
development takes place within the Family
Group during its first year of life .

The goal of this study was to document
the behavior of free-ranging juvenile guana-
cos. Our specific objectives were to: 1) quan-
tify changes in juvenile activities and be-
havior relative to seasonal and social or-
ganizational changes , and 2) assess whether
there were differences in the development of
social behavior between juvenile males and
females.

STUDY AREA

This study was conducted in Torres del
Paine National Park, Chile (51° 3°S, 72°
55’W). The 22.5 km? study area was between
Lakes Sarmiento and Nordenskjold (the
Peninsula) during spring and summer, and
the eastern sector of Lake Pehoe in fall and
spring. The open landscape ranges from
meadows to steep hills, with elevations rang-
ing from 50-500 m. Pisano (1974) classified
the vegetation as a dry pre-Andean shrub

association dominated by “mata barrosa”
(Mulinum spinosum). In successional ponds
and meadows (“vegas”) Holcus lanatus and
Hordeum comosum were common. Patches
of the shrub “calafate” (Berberis buxifolia)
and groves of “nirre” (Nothofagus antarc-
tica) and “lenga” (Nothofagus pumilio) trees
were scattered throughout the study area.

Two major climatic seasons mark this
region. The cool summer was from De-
cember to February and had an average
maximum temperature of 19.7° C (January),
average precipitation of 102 mm, and
typically strong westerly winds. Winter,
from June to August, was cold with an
average temperature of —5.3 °C (July), an
average precipitation of 21 mm, and little
wind (see Ortega & Franklin 1988, Johnson
et al. 1990 for additional description). Be-
tween the longest day in the summer and
shortest in winter there was a difference of
8.9 hr of daylight.

METHODS

Field work was conducted for one complete
annual cycle from 10 January 1983 to 6
January 1984. From October through March
6 hr of observations were made for 20 days /
mon between 0900 and 1900 hr. From April
to September 6 hr of observations were made
21 days/mon between 1100 and 1700 hr.
Data were collected by focal animal
sampling (Altmann 1974) on 1) social in-
teractions of chulengos with other group
members, 2) time-activity budgets of chulen-
gos, and 3) nursing by chulengos. The first
chulengo to be observed was randomly se-
lected, then data were collected for 15 min
for each of the three data-types (for a total
of 45 min) before repeating the process for
the next chulengo. Thus, every field day,
information was gathered for each data type
during 8 observation periods that lasted 15
min each (i.e. 2 hr/day/data type). Originally,
the frequency of 10 types of social inter-
actions were monitored (Garay 1986), but
only aggression, submission, play, and
nursing are reported here. The time-activity
budget for the focal animal was assessed by
measuring the duration of feeding, nursing,
resting, walking, playing, and submission.
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During the nursing observation period, the
duration of nursing for all chulengos within
the group was monitored.

Data were gathered on chulengos from
several known Family Groups identified
daily by location, group composition, and
known animals. The mean daily number of
chulengos observed was 4.5 in January, 7.0
in March, 5.4 in May, 9.3 in July, 10.3 in
September, and 10.4 in November. In ad-
dition, a group with one chulengo was ob-
served from March through November to
compare the behavior of a single juvenile.
Throughout the year, groups with > 1
chulengo were observed for 3 wks/mon and
groups with 1 chulengo for 1 wk/mon.
Chulengos were observed from 5-200 m with
binoculars and a spotting scope. For some
selected individual and social behaviors, only
data for every other month beginning in
January were analyzed and reported. Data
from social interactions, time activity bud-
gets, and nursing were analyzed using t-tests,
chi-square analysis, and analysis of variance
(SAS, Institute Inc. 1989).

RESULTS

In January and February, Family Groups
were located in the eastern portion of the
peninsula study area. In March, females and
young started moving between territories of
adult males, and by May mixed groups
formed and migrated 10 km west to Paso de
la Muerte. In August, they began their move-
ment eastward and became established in
relatively stable Family Groups by October
(see Ortega and Franklin 1995).

The expulsion of chulengos by adult
males occurred between 3 September and 9
December 1983. The birth season began 19
November and extended until the end of
January, with 49% of the chulengos born by
1 December. The breeding season was from
9 December to the end of February.

When chulengos were confronted by
strange objects and disturbances, they often
became alarmed and retreated. The highest
rate of alarm behavior occurred in January
(rate = 0.18/hr), when chulengos were one
month old, and declined to zero in July. The
smelling of other animals (olfaction) by
chulengos followed a similar pattern, with

the highest rate in January (0.23/hr) and
declining to 0% in July.

Other animals showed aggressive behavior
towards chulengos year-round, with the high-
est rate (0.21/hr to chulengo females) oc-
curring in March when chulengos began
mixing with strange adult females and
chulengos in Mixed Groups. The difference
in the frequency of submissive behaviors by
males and females was only significant
in March (F = 2.12, P < 0.05, d.f. = 1,8),
when female chulengos received more ag-
gression than males. Chulengos were most
commonly separated by a distance of 3 m
(most frequent distance-class) from their
mothers and 20 m from the territorial male.

The percentage of chulengos nursing/hr
decreased from a high of 56% in January to
10% in July and 0% in September (Fig. 1).
Chulengos nursed once/2 hr in January
(n =40 hr of observation), once/2 hr in
March (n = 40), once/3 hr in May (n = 30),
once/12 hr in July (n = 30), and no nursings
were observed in September (n = 30),
October, or November (n = 40). There was
no seasonal difference in the duration of
nursings between summer and fall, but in
winter it declined (Fig. 2). There was no dif-
ference between the sexes in duration of
nursing in summer or fall, but in winter
chulengo males (x = 132 sec/hr, S.E. = 10.8,
n = 5) nursed significantly more (T = 2.9,
df.= 8, P = 0.0189, n = 10) than females
(x =110 sec/hr, S.E. = 12.4,n = 5).

Chulengos initiated more nursings as they
grew older, and mothers increasingly termi-
nated the nursing bouts (Fig. 3). Mothers
also rejected fewer nursing attempts as chu-
lengos increased in age (Fig. 4), females
were rejected fewer than males in late fall
(F=2.33,P<0.05, d.f. = 1,8). At near signi-
ficance, female chulengos initiated nursings
more than male chulengos (X? = 5.66, d.f. =
2,P=0.059,n=87).

Time spent feeding increased from
January (30% of the time) to mid July (93%)
(F =31, P < 0.01, d.f. = 1,8) (Fig. 1). Male
and female chulengos grazed the same
amount of time during all seasons, except in
fall when males fed an average of 728 sec/hr
(S.E. 221, n = 212) and females 802 sec/hr
(S.E. 175,n=227) (T=3.86,d.f. =437, P =
0.0001, n = 439).
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Fig. 2: Average duration of nursing/mon by free-ranging male and female guanaco

chulengos at Torres del Paine National Park, Chile.

Duracién promedio del amamantamiento en chulengos hembras y machos en el Parque Nacional Torres del

Paine, Chile.
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Fig. 3: Percentage of times guanaco chulengos and their mothers initiated and terminated
nursings at Torres del Paine National Park, Chile.

Porcentaje de veces en que los chulengos y sus madres iniciaron y terminaron €l amamantamiento.
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Fig. 4: Average diurnal hourly rate of nursing attempts rejected by mothers of male and
female guanaco chulengos at Torres del Paine National Park, Chile.

Tasa horaria diurna promedio de intentos de amamantamiento de chulengos hembras y machos rechazados por
las madres.

Chulengos spent nearly 50% of their following spring (Fig. 5). There were no
time resting in early summer. The time spent  differences between sexes in the amount
resting decreased to 2.5% in winter, but  of time spent resting (P > 0.05). Resting
then increased to an intermediate level the  chulengos tended to lie next to other chu-
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Fig. 5: Average percentage of diurnal time resting by free-ranging male and female
guanaco chulengos at Torres del Paine National Park, Chile.

Porcentaje promedio de tiempo de descanso diurno por chulengos hembras y machos en el Parque Nacional

Torres del Paine, Chile.

lengos during the day, but by their mothers at
night.

Chulengos were the most active in mid-
summer (January, F = 4.69, P < 0.01, df. =
1,8), when they spent 12% of their time
walking, especially in association with ex-
ploring and investigating new and strange
objects in their environment, such as un-
familiar guanacos, passing foxes, birds, etc.,
and moving towards their mother to nurse.
Male chulengos were more active than
females in January (15% vs. 9%, F = 2.00,
P < 0.05, df. = 1,8). During the remainder
of the year (March - November), the time
spent walking varied from 2 to 5%, with no
difference between sexes.

Chulengos spent significantly more time
playing during the summer (January = 0.5
times/hr, 5% of the time, F = 2.70, P < 0.05,
d.f. = 1,8), but exhibited negligible amounts
of play in May, July, September, and
November. Males spent significantly more
time than females playing in January (males
= 6%, females = 3%, F = 2.37, P < 0.05, d.f.
= 1,8) and March (3% vs 0%, F =43.0, P <
0.01, d.f. = 1,8). During the summer, chu-
lengos played primarily between 1100 and

1300 hr (67%), followed by a second play
period between 1600 and 1700 hr (15%).
In fall and winter, all play was restricted to
between 1300 and 1400 hr (100%).
Chulengos exhibited submissive behavior
towards adult males throughout the year,
with significant peaks in May (0.47/hr)
and November (0.75/hr) (F = 7.55, P < 0.01,
d.f. = 1,8) (Fig. 6). In March and May male
chulengos exhibited a greater frequency of
submissive crouches than females (F = 3.67,
P < 0.01, d.f. = 1,8). Most subordinate be-
havior was in the form of submissive
crouches (Franklin 1983, Wilson & Franklin
1985) in response to the adult male of the
group: January 46%, March 44%, May 59%,
July 80%, September 93%, and November
83%. Submissive interactions with the
male in January and March were initiated by
the chulengo (i.e. chulengos moved towards
the male without him necessarily being
aggressive). Towards the end of the chulen-
gos first year (September and November),
however, movements by the male within
50 m often caused chulengos to display sub-
missive postures. During the summer and
spring, the high rates of submission co-
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Fig. 6: Average diurnal hourly rate of submissive crouches by male and female guanaco
chulengos at Torres del Paine National Park, Chile.

Tasa horaria diurna promedio de agachamientos de sometimiento por chulengos hembras y machos.

incided with peaks of Family Group activity,
which occurred between 1100 -1200 hr (37%
of submissions for those seasons) and 1400 -
1500 hr (12%). In fall and winter, submis-
sions occurred throughout the day, with a
peak from 1300 - 1400 hr (32%).

November was a critical period for chu-
lengos as they faced imminent expulsion
by the adult male of the Family Group. The
percentage of chulengos showing submissive
behavior increased from 6%/hr to 70%/hr
from week one to week three in November.
The average duration of submissive crouches
in November from week one to week three
increased from 0.52 to 0.82 min/hr.

Chulengos were highly sensitive to the
behavior and movements of the adult male
during November. In the first week of
November, 50% of the submissive crouches
were in response to the male directly attack-
ing chulengos and the other half were during
his feeding or territorial defense activities. In
the second week, 30% were in response to
attacks on them by the male and the balance
in response to the male walking, feeding, and
interacting with other males. In the third
week, 20% occurred from direct attacks,
21% from attacks to other chulengos in the

group, and 59% from other activities of the
male. By the end of the month, 69% were
full submissive crouches, i.e. tail in a full
forward curl, head and neck lowered to the
ground, and knees slightly bent (Franklin
1983). Most male chulengos were expelled
by the first week in November, while female
chulengos were expelled in the second half
of November and the first week of De-
cember.

DISCUSSION

The movements and social changes which
occurred during this study were similar to
those described by Ortega (1985) and Ortega
and Franklin (1995) for the same population,
emphasizing the importance of birthing, ex-
pulsion, mating, and migration. The develop-
ment of chulengo social behavior can best
be understood in the context of the changes
occurring in group structure and social
behavior. The amount of time spent in
different activities was also affected by the
group’s activity, but also changed in re-
sponse to differing energetic demands related
to the changing seasons and the transition
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from nursing to grazing. Ultimately, these
behaviors can be interpreted in terms of
increasing the chulengo’s probability of
survival.

Most nursing occurred during the first
few months, with the frequency of nursing
decreasing with age (duration of nursing
bouts, however, did not change). Chulengos
started grazing during their first month, and
relied almost exclusively on grazing by 8
months of age. Nursing may be of greater
importance to males, because during some
months male chulengos spent less time
grazing, and more time nursing, playing, and
exploring than females.

Nursing, because of its high energetic
cost, also has an important influence on adult
female behavior. Female guanacos must ba-
lance the energy invested in their chulengo
with several factors. Energy expended in
lactation is very high (Loudin and Kay 1984,
Robbins and Robbins 1979, Sadleir 1980,
Verme 1989) and nursing termination is
one of the most direct ways females can
limit the amount of energy invested in
their young. The energy expended in milk
production should be a balance between the
minimum amount sufficient in raising a
healthy chulengo and any added advantage in
increased long-term fitness that might be
accrued from more prolonged nursing.
Mothers must also balance the tradeoff made
between investment in the current offspring
and any future young. Although it is un-
certain what percentage of females have
young during successive years, body
condition has been shown to be important
in determing successive pregnancies in
many ungulates (Clutton-Brock and Guinnes
1975). Since guanacos have a gestation
period of 11.5 months, energy spent on the
current offspring may also have immediate
ramifications on the developing fetus.

Thus, a conflict exists between the chu-
lengo and its mother, and it is manifested by
nursing patterns. During the first months,
mothers initiated some nursing bouts, but
as chulengos grew older, chulengos were
more often the initiators and mothers more
often the terminators of nursing. Mothers,
however, have greater control over this
interaction. For example, during late fall,
mothers rejected nursing attempts by female

chulengos more often than attempts by ma-
les, reflecting either a greater frequency of
initiations by females or perhaps a greater
investment in male chulengos.

Play is another important activity of
chulengos. Play is often defined as behavior
in which the young develop, practice, and
maintain physical and mental abilities and
social relations that will be used throughout
life (Fagen 1981). Although no systematic
observations of specific play behavior were
made in this study, play appeared to consist
of running, mock fighting/aggression, and
mock copulation. Each of these behaviors
has an important role in future adult be-
havior. Play behavior was most common
during the summer and virtually nonexistent
during the winter, reflecting the energetic
costs of playing. Chulengos appeared to have
more energy to expend in play during the
summer, when they were regularly nursing;
the long days provided more time, and the
weather was more favorable. Chulengos have
less time and energy for play during the
winter, when they must obtain most of their
energy from low-quality forage and must
expend more energy in keeping warm.
Energetic demands were also apparent in
walking and resting behavior: chulengos
walked and rested with the greatest fre-
quency in summer and lowest frequency in
winter. Male chulengos appeared to be more
active than females, spending more time
playing and walking than females during the
summer.

The decrease in alarm behavior was
probably related to increased recognition and
habituation to their environment. Newborn
chulengos are unable to discriminate between
potentially dangerous objects or events.

Olfaction was probably related to the de-
velopment of recognition of other guanacos,
since it is one of the principal means of indi-
vidual recognition in animals (Kaplan and
Blussell 1974, Koford 1957). The highest
frequency of olfaction occurred in January
when the new-born chulengos were be-
coming integrated into the Family Group,
and in March when Family Groups were
breaking down into the large Mixed Groups
for the winter. Recognition of the Family
Group is probably important in maintaining
group cohesion and in the formation of
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Family Groups again in the spring (Franklin
1983). The March peak in olfaction,
especially interactions between chulengo
females and the adult male, may be im-
portant for individual recognition and the
potential avoidance of inbreeding once the
chulengos are adults and of breeding age.

Aggressive interactions between group
members, common to all of the South Ame-
rican camelids (Franklin 1982, Koford 1957,
Wilson and Franklin 1985), are often related
to the maintenance of individual space and
sometimes to food resources in the immediate
vicinity. Aggression was highest during
March, reflecting the development of new
social relations resulting from the break-
down of family units and the formation of
the larger Mixed Groups. The greater fre-
quency of aggression received by female
chulengos compared with males during
March is more difficult to explain, but is
likely to be a function of female chulengos
more commonly approaching other adult
guanacos.

Another reflection of aggression is the
rate of submissions (Eibl-Eibesfeldt 1974,
Franklin 1983), which occurred throughout
the chulengos’ stay in the Family Group. The
submissive body position of chulengos is
very similar to their nursing position
(Franklin 1982), suggesting that it is a
ritualized behavior, demonstrating to the
adult male that it is still a young, nursing
individual. Chulengos will often attempt to
nurse from their mothers when the adult male
approaches.

walking 12  Q\

Playing 4.5
Other 1

nursing 2.9 %///

January Activity
Budget

Grazing 30

Resting 50

Grazing 93

The increase in submissive behavior in
May is related to the incorporation of more
adult males in the mixed groups, and there-
fore, the higher probability of chulengos
coming in contact with strange males,
especially during periods of increased
activity. Submissions were highest during
November, in response to the direct aggres-
sions of the adult male attempting to expel
the chulengo from the group. During this
period, the chulengos became much more
sensitive to the adult male, increasing the
rate and length of submissive crouches and
responding to males from much longer
distances than before. Submissive behavior
is interpreted as an attempt by the chulengo
to remain in the relative protection of the
Family Group for as long as possible (see
Franklin 1983). The mother will often
attempt to defend her chulengo from the
male, and sometimes will also accompany
the chulengo once it has been expelled from
the group, thereby prolonging the period of
investment and care.

It is important to view the patterns of so-
cial behavioral development of chulengos
in terms of seasonal activities of guanaco
Family Group behavior (Fig. 7). During the
summer, when chulengos are in Family
Groups, social behaviors relating to the
development of nursing, playing, olfaction,
and alarm behavior are important. During the
winter, when the chulengos are in mixed
groups and the weather conditions are more
demanding, there are more chances of inter-
actions with strange guanacos and less time

Walking 2.5
Playing 2

> Reding 8.5

July Activity
Budget

Fig. 7: Average percentage of time spent in different activities by guanaco chulengos.

Porcentaje promedio del tiempo gastado en diferentes actividades por chulengos.
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and energy are available for activities other
than feeding. As chulengos approach one
year of age, their behaviors are dominated by
the reformation of the Family Groups and by
their eventual expulsion from the Family
Group.
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