
NORTH-WESTERN JOURNAL OF ZOOLOGY 12 (1): 58-64                                                            ©NwjZ, Oradea, Romania, 2016 
Article No.: e151704                                                                                                                                http://biozoojournals.ro/nwjz/index.html 
 

Time budget of socially high and low ranked pampas deer  
(Ozotoceros bezoarticus) females 

 

Lucía ANIANO  and  Rodolfo UNGERFELD* 
 

Departamento de Fisiología, Facultad de Veterinaria, Lasplaces 1550, Montevideo 11600, Uruguay. 
*Corresponding author, R. Ungerfeld, E-mail: rungerfeld@gmail.com 

 
 

Received: 26. November 2014 / Accepted: 19. April 2015 / Available online: 29. May 2016 / Printed: June 2016 
 

 

Abstract. Several ruminant species present variations in their time budget related to social rank. Our aim was 
to describe the budget time pattern of pampas deer females (Ozotoceros bezoarticus, Linnaeus, 1758), an 
endangered species, classified in CITES Appendix 1, and to determinate if it differs according to their social 
rank. This study took place in a population kept in semicaptivity in Maldonado, Uruguay, with 28 females 
housed in six breeding groups constituted of one stag and three–six hinds and their fawns. Success index (SI) 
for each female was calculated recording the agonistic behavior during feeding with ration. Females were 
considered as high-ranked (HR) when their SI was ≥ 0.5 and low-ranked (LR) at SI < 0.5. The behavior of each 
female was recorded using instantaneous scan sampling every 15 minutes for eight hours over three days. 
Except for running, all activities showed differences according to the time of the day (P ≤ 0.03). In 34.6 ± 7.2% 
(mean ± SEM) of the recording time females were observed lying, and 58.4 ± 7.5% of this time as standing. 
Grazing was the most frequent feeding activity (40.5 ± 7.0%), being more frequent in early morning hours and 
late in the afternoon. HR females were observed lying more frequently (37.7 ± 1.9 vs 31.6 ± 1.9%; P=0.03) and 
walking less frequently (5.1 ± 0.8 vs 7.3 ± 0.8%, P=0.05; respectively) than LR females. We concluded that 
pampas deer females present a well defined diurnal activity rhythm, with two activity peaks, one early in the 
morning and a second one late in the afternoon, which are slightly influenced by their social rank, as HR 
females were observed to spend less time walking than LR. 
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Introduction 
 
Most ungulates present a well defined diurnal be-
havioral pattern, concentrating their activities 
early in the morning and late in the afternoon, and 
resting in the middle of the day (Van Soest 1994, 
Gregorini 2012, Ferreira et al. 2013). Rumination 
occurs mostly at night, and less frequently at noon 
(Van Soest 1994). This diurnal pattern is influ-
enced by different factors such as age (Gregorini et 
al. 2013), hierarchical orders (Ungerfeld et al. 
2014), and temperature (Hamel and Cotê 2008).  

Social ruminants live in groups with hierar-
chical structures (Espmark 1964, Clutton-Brock et 
al. 1982, Verme 1983) maintained by agonistic be-
haviors (Thouless & Guinness 1986, Holand et al. 
2004, Bebié & McElligott 2006). Animals display 
different behavioral patterns and foraging strate-
gies according to their social rank. When resources 
are limited, dominant individuals often have pri-
ority access (Appleby 1980, Barrette & Vandal 
1986). Moreover, even with ad libitum supple-
ment, if access to food is limited, high-ranked 
hinds select high energy and fat meal components 
(Ceacero et al. 2012). Therefore, they meet their 
foraging requirements more rapidly than subordi-
nates and thus spend more time resting (Hamel & 

Cotê 2008). In accordance with this, high-ranked 
dairy cows (Ungerfeld et al. 2014) and mountain 
goats (Hamel & Cotê 2008) graze for less time and 
rest for longer periods than the low-ranked group 
members. This pattern is so strong that is main-
tained even when the differently ranked animals 
are separated through a fence line (Ungerfeld et al. 
2014).  

Pampas deer (Ozotoceros bezoarticus, Linnaeus 
1758) is an endangered species (CITES, 2014) 
originally distributed in the open grassland of 
eastern South America, ranging from 5º to 41º S 
(Jackson & Langguth 1987). However, the popula-
tion decreased drastically due to habitat fragmen-
tation, agricultural development, competition with 
farmed animals (Demaría et al. 2003), unregulated 
hunting (Jackson & Guillieti 1988) and infectious 
diseases (Jungius 1975/76). In Uruguay, there are 
only two wild populations and a third population 
is allocated in semicaptivity, at the Estación de 
Cría de Fauna Autóctona Cerro Pan de Azúcar 
(ECFA) (Maldonado, Uruguay, 34º3’ S, 55º1’ W). 
This species lives in groups with a strong hierar-
chical pattern (Ungerfeld et al. 2008, Ungerfeld & 
Freitas-de-Melo 2013). However, social rank 
among females does not seem to have conse-
quences on their reproductive performance  
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(Morales-Piñeyrúa et al. 2014). 
Considering all the previous information, the 

aim of this study was to describe the activity 
budget pattern of pampas deer females, and to de-
terminate if it differs according to their social rank. 
 
 
Materials and methods 
 
Animals and general management 
The study was conducted at the ECFA, with 28 females 
housed in six breeding groups constituted of one stag, 
three–six hinds, and their fawns in 0.5-1 ha paddocks. The 
study took place between late June and early August 2013 
(winter). The study was performed in this period of the 
year because the breeding season ended in early May, 
and the period of parturitions begins later (October-
December - Ungerfeld et al. 2008); therefore, there were 
no females in different phases of the estrous cycle, as well 
as no lactating females. All adult individuals were 
healthy and were identified with tags. Feeding consisted 
in access to natural pastures and native trees, dairy cow 
ration, and free water access. Approximately 600 g of ra-
tion/animal were provided every morning (approxi-
mately at 9:30 a.m.) in feeders and on the ground in sev-
eral points in each paddock, allowing all animals access to 
ration.  
 
Behavioral recordings 
Social rank determination. All agonistic behaviors between 
females were recorded as previously described by Freitas-
de-Melo et al. (2013) by one trained observer from a dis-
tance of 4 to 8 m (enough to avoid disturbing the normal 
behavior of animals). Animals received ration at the be-
ginning of the recording in three feeding stations in each 
paddock, located at an approximate distance of 2.5-3.0 
meters. This procedure took around 20 minutes each 
time, and was repeated between 4 and 7 times in each 
paddock on different days, enough to record a total of 758 
interactions (between 55 and 234 in each paddock). From 
these recordings, a success index (SI) for each female was 
calculated according to Clutton-Brock et al. (1979), where 
the SI for each female was:  

 
SI = (number of individuals displaced) /  

(number of individuals displaced + number of individu-
als that displaced it) 

 
Females were considered as high-ranked (HR) when 

their SI was ≥ 0.5, and low-ranked (LR) when their SI was 
< 0.5. In total 15 females were considered as LR, and 13 as 
HR.  

Activity recordings. The behaviors of females were re-
corded using instantaneous scan sampling every 15 min-
utes from 07:45 to 12:00 a.m., and from 14:00 to 18:00 p.m. 
(35 scans.animal-1.d-1). The recordings were repeated on 
three different days in each paddock (overall, 18 days). In 
each scan it was recorded the locomotor (lying, standing, 
walking and running) and the feeding activity (grazing, 
browsing, ruminating, eating ration).  

Statistical analysis 
At each time point, all the activities for each deer were 
scored 0 or 1. Then we calculated the percentage of ob-
servations in which each animal was doing each activity 
at each time, and these values were compared by 
ANOVA for repeated measures. The model considered 
the time, the rank, the paddock, and the interaction of 
time and rank as fixed effects, and the individual within 
the group as a random effect. Data are presented as mean 
± SEM. 
 
 
Results 
 
General pattern 
The frequency of the recordings in which the ani-
mals were observed lying, standing, walking, and 
performing all the feeding activities differed ac-
cording to the time of the day (P≤0.00001 for all, 
except standing: P=0.03 and browsing: P=0.0015). 
There was a peak of activity early in the morning 
and late in the afternoon. Mean data for each ac-
tivity for each group, and differences between 
groups are presented in Table 1. 
 
Table 1. Percentages of observations in which high or 

low-ranked pampas deer females were performing each 
activity (mean ± SEM). 

 

 High  
ranked 

Low  
ranked 

SEM 
P  

value 
Locomotor activities     
  Lying 37.7 31.6 1.9 0.033 
  Standing 56.2 60.6 1.9 0.1 
  Walking 5.1 7.3 0.8 0.05 
  Running 0.33 0.13 0.15 ns 
Feeding activities     
  Grazing 39.1 41.9 2.1 ns 
  Browsing 2.0 1.8 0.5 ns 
  Eating ration 8.7 8.4 0.7 ns 
  Ruminating 4.9 3.4 0.7 ns 

 
 

Locomotor activities. Female pampas deer spent 
34.6 ± 7.2% of the daytime lying, 58.4 ± 7.5% stand-
ing, 6.2 ± 3.6% walking, and 0.2 ± 0.7% running.  

Lying. Overall, HR females were observed ly-
ing down more than LR females (P=0.033; Table 
1). In the first hours of the morning the percentage 
of observations in which females were lying was 
minimum, increased from 09:45 a.m., and reached 
maximum frequencies at 10:15 a.m. Similar fre-
quencies were maintained until 14:00 p.m. Then it 
decreased slowly, and by 16:30 p.m. reached simi-
lar values than those recorded in the early morn-
ing (Fig. 1A). HR females were observed lying 
more frequently than LR females (37.7 ± 1.9 % vs  
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31.6 ± 1.9 % of the time respectively, P=0.03). Ly-
ing presented no significant interaction between 
social rank and time. 

Standing. Low-ranked females tended to stand 
more than HR females (P=0.1, Table 1). In the 
early morning, the percentage of females standing 
was maximum; then decreased slightly between 
09:00 and 09:15 a.m. increased again at 09:30 a.m., 
coinciding with the time the ration was given. 
From 09:45 a.m. onwards it decreased again, 
reaching a nadir between 10:15 a.m. to 14:00 p.m. 
From 14:15 to 16:15 p.m. increased again gradu-
ally. By 16:30 until 17:45 p.m. the percentage of 
females standing was maximum again, and then 
decreased again (Fig. 1B). Standing frequency was 
not affected by social rank, and presented no in- 

teraction between social rank and time.  
Walking. Females walked less around noon. 

Low-ranked females walked more than HR fe-
males (P=0.05; Table 1) (Fig. 1C). There was no in-
teraction between social rank and time.  

Running. Running was marginally recorded, 
without difference between HR and LR females. 
There were no differences according to the period 
of the day, social rank or interaction between 
them. Running was only observed in small fre-
quencies (< 4.8%) in some isolated points from 
15:30 to 18:00 p.m. 
 
Feeding activities 
Grazing was observed in 40.5 ± 7.0% of the re-
cordings. Females spent 8.6 ± 3.5% of the daytime  
 
 
 
 
 
 

Figure 1. Low ranked(--♦--) and 
high ranked (―□―) pampas 
deer females locomotor activi-
ties during the day. A) Per-
centage of females lying; B) 
Percentage of females stand-
ing; and C) Percentage of fe-
males walking (mean ± SEM). 
Letters represent moments 
where P<0.005. Grey line 
represents time of ration sup-
plementation. 
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eating ration, 1.9 ± 2.3% browsing, and 4.2 ± 3.2% 
ruminating. There were no significant differences 
between HR and LR females in any feeding activ-
ity (Table 1). 

Grazing. The percentage of females grazing 
was maximum from 07:45 to 08:30 a,m., then de-
creased slowly and reached the minimum values 
from 09:30 to 12:00 a.m. Then increased gradually; 
by 16:15 p.m the percentage of females grazing 
was maximum again, and this was maintained un-
til 17:45 p.m. when it decreased slightly again. 
There were no differences in grazing according to 

social rank, and there was no interaction between 
social rank and time. (Fig. 2A) 

Eating ration. There was a peak of this activity 
at 09:30 a.m., when ration was provided, and then 
it decreased slowly. Although enough amounts of 
ration remained, in the afternoon animals were 
rarely observed eating ration (Fig. 2B). Eating ra-
tion was not affected by social rank and there was 
no interaction between social rank and time.  

Browsing. Females browsed more frequently 
early in the morning and late in the afternoon (Fig. 
2C). Browsing showed no difference according to 
 

Figure 2. Low ranked (--♦--) and 
high ranked (―□―) pampas deer 
females feeding activity. A. Per-
centage of females grazing: B. 
Percentage of females eating ra-
tion: and C. Percentage of fe-
males browsing (mean ± SEM). 
Letters represent moments 
where P<0.05. Grey line repre-
sents time of ration supplemen-
tation. 



L. Aniano & R. Ungerfeld 
 

 

62 
 

   
 
 

social rank, and there was no interaction between 
social rank and time.  

Ruminating. Ruminating frequency increased 
in the morning, reached maxim values at 09:00 
and 09:15 a.m. and decreased sharply at 09:30 a.m,, 
coinciding with the moment in which ration was 
given. Then, it maintained medium values until 
14:45 p.m. In the rest of the afternoon rumination 
was not frequent (Fig. 3). It was not affected by so-
cial rank, and there was no interaction between 
social rank and time. 
 
 
Discussion 
 
The general activity pattern of pampas deer fe-
males during the day was similar to that previ-
ously reported in other ruminants as moose and 
roe deer (Cederlung 1989), muskoxen (Schaefer & 
Messier 1996) and dairy cows (Gregorini 2012). In 
general, there was low activity in the middle of the 
day and more activities early in the morning and 
late in the afternoon. Although the pattern coin-
cides, it is not possible to compare the time pam-
pas deer females spend in feeding activities with 
other studies, as in our trial the animals received 
ration, and thus the basic feeding pattern of graz-
ing and browsing was altered. In this sense, the 
consumption of ration may shorten the length of 
the grazing and ruminating periods (Combellas et 
al. 1979, Segabinazzi et al. 2014). It has been ar-
gued that this time budget pattern has evolved in 
order to avoid predators (Rook & Huckle 1997), as 
pampas deer inhabits open grasslands where it is 
easily detected. Overall, as we expected, pampas 
deer females presented a well defined diurnal be- 

havioral pattern.  
The amount of time pampas deer females 

spent lying was similar to that described by Be-
lovsky & Slade (1986) for other herbivores such as 
bighorn sheep, mule deer, white tailed deer, 
pronghorn antelope, elk and bison. On the con-
trary to our study, these herbivores allocated more 
time walking and less standing. A possible expla-
nation could be the conditions in which our pam-
pas deer are kept: under semi-captivity with 
plenty of food available. Therefore, they may not 
need to walk as much as other wild ruminants. 
Also, the limited space of the enclosures is proba-
bly not stimulant to induce exploring movements 
in these hinds. 

Time spent ruminating was low. However it 
should be noted that this activity usually takes 
place mainly at night (Van Soest, 1994), while we 
only registered the daylight activities. Moreover, 
as the basis of feeding is supplement, the time 
spent ruminating should be less compared with 
wild animals, with a main basis of forage for feed-
ing. 

Social rank affected slightly pampas deer fe-
males’ time budget. Similarly to previous reports 
in goats (Hamel & Cote 2008) and dairy cows 
(Ungerfeld et al. 2014), HR females were observed 
lying more, and walking and standing less than 
LR. Overall, this implies more activity and less 
time spent with resting in low-ranked females. Al-
though feeding activities were not affected by so-
cial rank, it seems that LR females need to shorten 
their resting time to match HR females’ ingestion 
pattern. 

Also, as grazing patterns are partially learned 
(Sowell et al. 1999) it has been suggested that ani-

Figure 3. Low ranked (--♦--) and 
high ranked (―□―) percentage 
of pampas deer females rumi-
nating (mean ± SEM). Letters 
represent moments where 
P<0.05. Grey line represents 
time of ration supplementation. 
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mals may develop different grazing strategies ac-
cording to how they predict that other individuals 
in the herd may interfere their activities (Unger-
feld et al. 2014). As high-ranked animals often dis-
place low-ranked individuals, who usually move 
away (Thouless 1990), it is possible that these fe-
males learned a grazing pattern in which they 
walk more in order to avoid contact with their 
high-ranked group members.  

In other species, high-ranked individuals are 
more efficient grazers than low-ranked ones 
(Lovari & Rosto, 1985, Thouless 1990). We ex-
pected HR to spend less time grazing, and more 
time ruminating than LR as happens in cows 
(Ungerfeld et al. 2014), nevertheless we did not 
observe differences in the feeding pattern among 
HR and LR females. A possible explanation could 
be that in pampas deer housed in limited enclo-
sures and receiving ration the influence of social 
rank on grazing behavior may be more limited. It 
should also be considered that in our study there 
was approximately only  833 m2 available for each 
animal, and the quality of forage is similar in dif-
ferent parts of the paddocks, so there was enough 
forage and space available for all the animals 
avoiding competition between differently ranked 
females.  

 We concluded that pampas deer females pre-
sent a well defined diurnal activity pattern, with 
more activities concentrated early in the morning 
and late in the afternoon. This pattern is slightly 
influenced by female’s social rank, where high-
ranked females lie down more and walk less than 
low-ranked females. 
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