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Abstract. The pampas deer (Ozotoceros bezoaticus) is a South American cervid threatened by extinction, and
little scientific knowledge about its basic biology is available. The present work described the feeding time
budget of semicaptive pampas deer fawns during their first 12 weeks of life, and determined if those patterns
differed by gender. Two trials were performed with fawns born in the Estaciéon de Cria de Fauna Autéctona
Cerro Pan de Azucar (Piriapolis, Uruguay). Time and frequency (bouts/observation period) dedicated to
each feeding activity (suckling, grazing, browsing, ruminating, drinking water, and consumption of ration)
were recorded. Suckling position of fawns (anti-parallel, perpendicular, caudal and lying) was also recorded.
Total feeding time (both Trials: P<0.0001) and grazing time (Trial 1: P<0.05; Trial 2: P<0.0001) increased, while
suckling time decreased (Trial 1: P<0.0001; Trial 2: P=0.03) according to time of life. In Trial 2 the number of
suckling bouts differed by gender (P=0.04): in the first week females had more suckling bouts than males,
with no differences from the second week onward. Fawns suckled in anti-parallel, perpendicular, lying, and
caudal positions 91.9%, 5.6%, 2.0% and 0.6% of time, respectively. Duration and number of grazing bouts
increased with age (both: P<0.0001). Summarizing, this is the first description of pampas deer fawns’ feeding
behavior during the first weeks of life. We concluded that total feeding time increased with age, with
important changes occurring during the first six weeks of life. Also, no differences in feeding dedication were
observed in relation to fawn gender. Although it should be confirmed with more animals, during early life
females suckled with more bouts, but later total feeding time appeared to be greater in male than in female

fawns.

Key words: Ozotoceros bezoarticus, feeding behavior, cervid, fawn, gender.

Introduction

In ruminants, the period from birth to weaning
involves important anatomical, physiological and
behavioural changes, including drastic change of
offspring from exclusively milk consumer to
strictly herbivorous. The feeding modifications in-
volve important changes of the digestive system
and feeding behaviour patterns (Leek 1999, Knott
et al. 2004). In that sense, Wardrop & Coombe
(1961) considered that there are three clearly de-
fined periods in grazing lambs: non-ruminant (1-3
weeks of age); transition (3-8 weeks of age); and
adult ruminant (8 weeks of age onwards). Ana-
tomical digestive development of white-tailed
deer (Odocoileus virginianus) was described by
Short (1964), who proposed that this species pre-
sents a slower digestive development compared to
sheep. In wild deer, weaning is gradual, with in-
significant amounts of solid food consumed dur-
ing the first three to four weeks of life (Gauthier &
Barrette 1985, Robbins et al. 1987). However, there
is a paucity of information on how fawn feeding
behaviour is modified during the first months,
and most information available is related to suck-

ling pattern (Gauthier & Barrette 1985) and to milk
production and consumption (Robbins et al. 1987,
Landete-Castillejos et al. 2000).

Differences in feeding behavior are related to
gender. During maturation, wild red deer hinds
rearing male fawns produce more milk, and their
fawns suckle more frequently and tend to have
longer suckling bouts than females (Clutton-Brock
et al. 1982). However, at least in captivity, white-
tailed deer and fallow deer do not present differ-
ences in their gender suckling pattern (Gauthier &
Barrette 1985).

The pampas deer (Ozotoceros bezoarticus, Lin-
naeus 1758) has been a widespread species, origi-
nally distributed in open grasslands (pampas)
across eastern South America, from 5° to 41° S
(Jackson & Langguth 1987). However, habitat
fragmentation, agricultural development, competi-
tion with farmed animals (Demaria et al. 2003),
unregulated hunting (Jackson & Giullieti 1988),
and infectious diseases (Jungius 1975/76) confined
animals to small isolated populations. The species
is considered near threatened in a decreasing
population trend by the IUCN (IUCN 2010), and
reported as small wild populations in Argentina
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(Vila & Beade 1997, Pautasso et al. 2002), Brazil
(Carvalho 1973, Géss-Braga 1999) and Uruguay
(Gonzélez 1993, Cosse et al. 2009). Semi-captive
breeding of animals that came from a population
of O. b. arerunguaensis started in 1981 at the Es-
tacién de Cria de Fauna Autéctona Cerro Pan de
Azuacar (ECFA, 34°%" S, 55°1" W), Maldonado,
Uruguay. The description of feeding-time budget
changes for fawns during their first weeks of life is
relevant to the knowledge of the species and es-
sential to improve artificial management.

With this in mind, our objective was to de-
scribe the feeding-time budget of semi-captive
pampas deer fawns during their first twelve
weeks of life, considering possible differences in
relation to fawn gender. A second trial was de-
signed to characterize the same variables during
the first 5 weeks, using longer observation peri-
ods, and including more behaviors.

Materials and methods

Location and management of the animals
The study was performed at the ECFA, where 80 animals

habituated to frequent human presence were located.
Animals were organized in breeding groups composed
by 1 stag, 5-10 hinds, and yearlings and fawns located in
0.5-1 ha paddocks. All individuals were identified: adults
with tags, and fawns by different colours painted in the
ear. Feeding consisted of natural pastures and leaves of
native trees that were available in the pens. Daily in the
morning approximately 600 g of cow ration/deer in a
group basis was supplied. Each paddock had a drinking
vessel with ad libitum water.

Data recording

Focal observations, maintaining a minimum distance of 6
m to prevent animal disturbance, were performed in two
trials.

Trial 1

The study was performed with 20 fawns (nine males and
eleven females) born at the ECFA between September and
January (spring-early summer). From birth until the
twelfth week, each animal was observed weekly during
one hour in the morning (between 6:00 and 11:00 h) and
one hour in the afternoon (between 13:00 and 19:00 h).
The time dedicated to each feeding activity defined in Ta-
ble 1 (suckling, grazing, browsing, ruminating, drinking
water, and consumption of ration) was recorded.

Trial 2

During another year, the same behaviors were recorded
from ten fawns (five males and five females) between
September and February. Observations were weekly per-
formed during six hours, three in the morning (between
7:00 and 12:00) and three in the afternoon (between 14:00
and 18:00), both considered as observation periods, dur-
ing the first 5 weeks of life. Total suckling frequency
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(bouts/observation period) was also recorded. When
suckling or grazing was alternated with another activity
or stopped for at least one minute, it was considered as a
different feeding bout. Suckling position of fawns was re-
corded as described in Table 1. A severe drought period
occurred between the middle of November and the first
days of January (austral summer).

Data analysis
Data were compared by ANOVA for repeated measures

considering postpartum time and gender of the fawns as
fixed effects, as well as their interactions. Data were trans-
formed to percentages before statistical analysis: total
feeding time was transformed to percentage related to
observation time, while time of each feeding activity was
transformed to percentage of total feeding time. Results
were considered significant at a=0.05. Data are expressed
as mean + SEM.

Results

Trial 1
Total feeding time increased from the fifth until
tenth week of life (P<0.0001; Fig. 1), with no dif-
ferences by gender (P=0.46). Mean time dedicated
to each activity was expressed as a percentage of
feeding activities during this trial (Table 2).
Suckling time decreased until the sixth week
of life (P<0.0001; Fig. 3a), without differences by
fawn gender (P=0.72). Grazing time increased ac-
cording to age of the fawn (P=0.03; Fig. 4a), with-
out differences by to gender (P=0.86). Ruminating
and drinking water tended to increase according
to age (P=0.09 and 0.06 respectively) with no
changes related to gender (P=0.54 and 0.28 respec-
tively). Ration consuming and browsing did not
change with age (P= 0.60 and 0.59 respectively) or
gender (P=0.38 and 0.48 respectively).

Trial 2

Total feeding time increased with age (P=0.001;
Fig. 1). Although there were no differences be-
tween genders (P= 0.63), total feeding time dif-
fered by gender (interaction between time and
gender: P=0.08; Fig. 2). The percentage of each ac-
tivity is presented in Table 2. Although direct
comparison cannot be made, it is important to ob-
serve the differences recorded in both trials during
the same periods of life.

Suckling time decreased during the first three
weeks of life (P=0.03; Fig. 3a), without differences
by gender (P=0.66). Overall, 96 suckling bouts
were recorded during this experiment, consisting
of 1.9 + 0.2 bouts/observation period. Duration of
suckling bouts tended to diminish with age (mean
value: 95.5 £ 4.7 s; P=0.06), and its number evolved
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Table 1. Description of feeding activities and suckling position of pampas deer fawns

(Ozotoceros bezoarticus) considered in both trials.

Feeding activity
Suckling Suckling time from any of the teats of the mother
Grazing Time dedicated to consumption, chewing and swallowing of the pasture
naturally grown in each paddock
Browsing Time dedicated to consumption of leaves from trees or bushes
Ruminating Time re-chewing feed from the rumen, consisting on one or more cycles

Drinking water
Consumption of ration

of regurgitation, re-chewing and re-swallowing the bolus
Time dedicated to consumption of water
Time during which supplemental feed was consumed

Suckling position

Anti-parallel
Perpendicular
Caudal

Lying

Staying parallel, mother’s and fawn’s heads in opposite directions.
The angle between both bodies was 90 degrees approximately.
Fawn accessed the udder from behind, between mather’s hindlegs.
Fawn suckled while the mother was discharged.

Table 2. Percentage of time spent in feeding activities by pampas deer (Ozotoceros bezoarticus)
fawns during 1-5 (trial 1 and 2) and 6-12 weeks of life (trial 1).

. . Week 1to 5 (%) Week 6 to 12 (%)
Feeding activity
Exp1 Exp 2 Exp1

Suckling 362+6.7 65.9+5.0 30+12
Grazing 471+64 29.8 £4.5 579+33
Browsing 43+24 08+04 28+1.0
Ruminating 115+42 24+13 250+3.1
Drinking water 0.0+0.0 08+03 1.6+1.2
Consumption of ration 09+0.7 03+0.2 9.7+£20
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Figure 1. Percentage of feeding time (sum of suckling, grazing, browsing, eating ration,
drinking water and ruminating) related to observation time in first five (---; Trial 2) and
twelve (—; Trial 1) weeks of life of pampas deer (Ozotoceros bezoarticus) fawns. Letters
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represent trials where P<0.05.

differently by gender (P=0.04, Fig. 3b).

Overall, fawns suckled in anti-parallel, per-
pendicular, lying, and caudal positions
91.9%,5.6%, 2.0% and 0.6% of times, respectively,
without differences between male or female fawns

(P=0.29, 0.41, 0.36 and 0.32 respectively). The only
suckling position that varied its frequency with
age was the perpendicular position, which was
more frequently observed during the first week
compared with the following four weeks (16.2 =
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Figure 2. Percentage of feeding time (sum of suckling, grazing, browsing, eating ration,
drinking water and ruminating) related to observation time in male (—) and female (---)
pampas deer (Ozotoceros bezoarticus) fawns during the first five weeks of life. Gender
tended to affect the evolution of feeding time (P=0.08). Letters represent differences be-
tween ages (in any given case P <0.05).
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Figure 3. Percentage of suckling time related to a) feeding time and b) number of suck-
ling bouts in pampas deer (Ozotoceros bezoarticus) fawns: a) first five (---; Trial 2) and
twelve (—; Trial 1) weeks of life; b) different evolution of the number of suckling bouts
in males (—) and females (---) during the first five weeks of life. Letters represent trials

where P<0.05.
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Figure 4. Percentage of grazing time related to a) feeding time, and b) time and number of
grazing bouts in pampas deer (Ozotoceros bezoarticus) fawns. Graphic a) shows the first
five (---; Trial 2) and twelve (—; Trial 1) weeks of life. Graphic b) shows the time (—) and
number (---) of grazing bouts. Letters represent trials where P <0.05.

6.8 vs 3.0 £ 1.5 % respectively, P=0.02).

Grazing time changed with age (P<0.0001; Fig.
4a) but not gender (P=0.49). Overall, 101 grazing
bouts were recorded in this experiment, in series
of 0.6 + 0.0 bouts/ observation period.

The duration and number of grazing bouts in-
creased as the fawn grew (both: P<0.0001; Fig. 4b).
Browsing, ruminating, drinking water, and con-
sumption of ration were not analyzed due to the
low number of bouts recorded.

Discussion

This is the first study describing the changes in
feeding behavior of pampas deer fawns during the
first weeks of life. This information is relevant
from a practical view, as the pampas deer is an
endangered species, frequently artificially reared
when breed under semi-captive management.
During this period, feeding time continuously in-
creased, sustained until the tenth week, mainly

based on suckling and grazing times, with greater
changes occurring until the fifth week of life. Cap-
tive red deer fawns show similar suckling time
budgets after 40 days of life (Vazquez et al. 2004).
The important increase in the consumption of ra-
tion after the fifth week of life might be related to
the digestive system development induced by the
replacement of milk by solid food. If so, pampas
deer fawns might present earlier digestive devel-
opment than lambs (Wardrop & Coombe 1961)
and white-tailed deer fawns (Short 1964).
Generally, feeding activities consumed more
time from fourth through fifth weeks, which coin-
cided with greater physical activity of the fawns
(Olazabal et al. 2009). General feeding pattern was
similar in both trials, although total feeding time
during those weeks was lower in Trial 2. A direct
comparison cannot be performed, but as observa-
tion period was longer in Trial 2, data from it were
probably more precise. Suckling relative time was
probably greater because recordings included
midday, when the lowest eating and ruminating
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time is observed in ruminants (van Soest 1994,
Aublet et al. 2009). Added to this, the drought pe-
riod during Trial 2 may have enhanced the effect
of recording during the hottest hours of the day.

Consumption of ration and drinking water
were assumed marginal during the study period.
Similarly, water consumption was also marginal
in captive red deer fawns (Vazquez et al. 2004).
The brief time drinking water could be partially
explained by milk ingestion, which probably cov-
ered most liquid needs. Different patterns between
trials were observed in solid feeding (grazing and
browsing), ruminating and suckling time budget.
This slight difference in a general similar pattern
could be related to drought during Trial 2, which
could modify milk consumption to balance water
deficiency, and as times were relative, indirectly
could have influenced grazing, browsing and ru-
minating times.

Suckling time decreased from birth to the sixth
week, and duration of suckling bouts tended to
decrease during the first five weeks of life. This is
similar in several deer species, such as red, white-
tailed and black-tailed deer, caribou, reindeer, and
moose (for review see: Gauthier & Barrette 1985).
In red deer, Clutton-Brock et al. (1982) reported
that frequency and duration of suckling bouts de-
creased continuously from birth, with short in-
creases in frequency in the twelfth and sixteenth
weeks of life. According to those authors, the in-
creases might relate to activity of adult males,
which join females at postpartum oestrus. There-
fore, suckling may be related to fawn protection.
Similarly, in Trial 1 we observed increased suck-
ling time during the eleventh week of life. As this
period coincides with the expected time of post-
partum rebreeding (Ungerfeld et al. 2008) and
male courtship activity increases, the increase in
suckling activity may also be related to a strength
of the mother-young bond to counteract males’
disturbance.

Suckling activities decreased with age, but ac-
cording to Cameron (1998) suckling time it is not a
reliable indicator of the amount of milk consumed.
Moreover, in red deer and black-tailed deer, de-
spite decreased suckling time and frequency dur-
ing early lactation, milk production (Arman et al.
1974 cited by Garcia et al. 1999, Robbins et al.
1987) and milk consumption (Robbins et al., 1987)
increased. This is explained by a greater efficiency
of fawns extracting milk from the udder (Robbins
et al. 1987). Therefore, we should be cautious and
not relate changes in suckling time and frequency
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with milk consumption. After the sixth week of
life, suckling dedication was marginal, although it
continued until the twelfth week. Moreover, suck-
ling was observed in five-month-old fawns (un-
published data). After the sixth week of life suck-
ling could be more closely related to maintenance
of maternal-fawn relationship and less with nutri-
tional purposes (Gauthier & Barrette 1985).

Gender did not influence feeding time budget,
although number of suckling bouts diverged. Per-
haps the lack of differences observed was related
to digestive anatomical differences between gen-
ders that have not yet developed at this age, as
suggested in adult pampas deer (Gonzélez-
Pensado & Ungerfeld 2009) and fallow deer
(McCullough 1979 cited by Beier 1987).

The anti-parallel sucking position was most
frequently observed, and it lets the mother inspect
and groom her fawn (Ekvall 1998). Perpendicular
and caudal positions are frequently used by non-
filial fawns when the hind’s own offspring are
suckling (Ekvall 1998). Considering that allon-
ursing was only anecdotally reported in pampas
deer (Ungerfeld et al. 2008), our observation
agrees with low use of those positions by fawns.
Caudal position was observed only twice, but nei-
ther corresponded to allonursing, which is ex-
tremely rare in pampas deer (Ungerfeld et al.
2008). Perpendicular position was the unique posi-
tion that changed its frequency with fawn age.
That was related to fawn body size in the first
week of life, which allowed access to the udder
compared with following weeks.

Summarizing, this is the first description of
pampas deer fawn feeding behavior during the
first weeks of life. We concluded that total feeding
time increased with age, with the more important
changes occurring during the first six weeks of
life. Also, no differences in feeding dedication re-
lated to fawn gender. Although it should be con-
firmed with more animals, it seems that during
early life females suckled with more bouts, but
later total feeding time appeared to be greater in
male than in female fawns.
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