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ABSTRACT 

Social foragers frequently show diminishing levels of per capita vigilance as the group size increases. This phenomenon, 
called the "group size effect", was studied in a natural population of the caviomorph rodent Octodon degus. Through field 
observations of groups of different size, I quantified the duration of bouts of vigilance and foraging. Results showed that 
degus spent significantly less time being vigilant as group size increased, which agrees with the group size effect. The 
reduction in vigilance was achieved through a decrease in the duration of vigilance bouts as well as in scanning rate. 
Further, foraging bouts of group members lasted longer with increasing group size. Total group vigilance also increased 
with group size. Degus adjusted their behavior in similar manner to that of other social feeding species. Time saved from 
vigilance was allocated to foraging. Group foraging may confer anti-predator as well as short-term feeding advantages to 
0. degus. Further studies in this area of research may help to understand the evolution of sociality in this species. 

Key words: Anti-predator behavior, foraging, group size, Octodon degus, sociality. 

RESUMEN 

Con frecuencia, animales que forrajean socialmente muestran niveles menores de vigilancia individual a medida que crece 
el tamaiio del grupo. Este fen6meno, llamado el "efecto de tamaño de grupo", fue estudiado en una poblaci6n natural del 
roedor caviomorfo Octodon degus. Mediante observaciones de campo sobre grupos de distinto tamaiio, cuantifique el 
tiempo que roedores focales invirtieron en eventos de vigilancia y forrajeo. Los degus asignaron significativamente menos 
tiempo en vigilancia cuando aument6 el tamaiio del grupo. lo cual está en concordancia con !as predicciones del efecto de 
tamaiio de grupo. Esta reducci6n en vigilancia se alcanz6 a traves de una disminuci6n en el tiempo de Ios eventos de 
vigilancia, asf tambien como por una disminuci6n en la tasa de eventos de vigilancia. Ademas, la duraci6n de Ios eventos 
de forrajeo de Ios miembros de un grupo aumentaron con el tamaiio de grupo. La vigilancia total del grupo tambien 
aument6 con el tamaiio del grupo. Los degus ajustaron su comportamiento de modo similar a! observado para otras especies 
que forrajean socialmente. El tiempo economizado por vigilancia fue asignado a forrajeo. El forrajeo en grupo puede 
conferir ventajas antidepredadoras, asf tambien como ventajas de corto plazo en alimentaci6n para 0. degus. Estudios en 
esta área de investigaci6n pueden ayudar a entender la evoluci6n de la sociabilidad en esta especie. 

Palabras clave: Conducta antidepredadora, forrajeo, Octodon degus. sociabilidad, tamaiio de grupo. 

INTRODUCTION 

Increased protection from predators and en-
hanced resource acquisition are the most 
important presumed causes of social fora-
ging (Clark & Mangel 1986). If all mem-
bers of a social group are alerted once dan-
ger is detected, group members have the 
opportunity to be less vigilant while the 
overall group vigilance changes little. Con-
sequently, individuals foraging in social 

groups spend less time in vigilance as a 
function of group size. This phenomenon, 
called the "group size effect" (e.g., Lima 
1995a), represents the outcome of an un-
derlying trade-off between vigilance and 
resource acquisition (see Elgar 1989, Lima 
& Dill 1990, Quenette 1990 for reviews). 
Any factor that relax the necessity of indi-
vidual vigilance should lead to an increase 
in time to be allocated to food procurement 
and/or other related activities. 
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Fig. 1: The relationship between group size and 
vigilance. (a) Individual vigilance as a function 
of group size. Two possible relations are shown: 
the solid line shows a proportional reduction in 
per capita vigilance as group size increases; the 
dashed line shows no group size effect, i.e., ani-
mals maintain a constant level of individual vigi-
lance independently of group size. (b) Total 
group vigilance as a function of group size. The 
solid line shows a constant total vigilance as a 
consequence of proportional reduction in indivi-
dual vigilance with group size. The dashed line 
shows the corresponding total vigilance for no 
group size effect. 
Relaci6n entre tamaiio de grupo y vigilancia. (a) Vigilancia 
individual en funci6n del tamaiio de grupo. Se muestran 
dos relaciones posibles: la linea s61ida muestra una reduc-
ci6n proporcional en vigilancia per capita a medida que 
aumenta el tamaiio de grupo; la linea segmentada muestra 
ausencia de efecto de grupo, i.e., Ios animales mantienen 
un nivel constante de vigilancia individual independiente-
mente del tamaiio de grupo. (b) Vigilancia grupal total en 
funci6n del tamaiio de grupo. La linea s6lida muestra vigi-
lancia grupal constante como consecuencia de la reducci6n 
proporcional en vigilancia individual con el tamaiio de 
grupo. La linea segmentada muestra la vigilancia grupal 
total en ausencia de efecto de grupo. 

The exact relationship between group 
size and vigilance for a particular species is 
not straightforward. When there is no group 
size effect, per capita vigilance does not 
change with group size (Fig. la) and conse-
quently, total group vigilance increases li-
nearly with group size as a multiplying fac-
tor of solitary vigilance (Fig. I b). If group 
members diminish their individual degree 
of vigilance proportionally to group size 
(Fig. 1 a), then total group vigilance does 
not change with group size (Fig. lb). For 
any given species with some degree of 
group size effect, the precise relation bet-
ween vigilance and group size may lie so-
mewhere between the two extremes already 
mentioned. Departures from those patterns 
may represent other factors that may inte-

ract with vigilance. For instance, a reduc-
tion in total vigilance with group size could 
be enhanced by a dilution effect (Hamilton 
1971 ), where animals foraging in groups 
have lower probability of being preyed 
upon as group size increases, and hence in-
dividuals may allocate less time to vigilan-
ce than that expected in proportion to group 
size. Therefore, the particular relationship 
between vigilance and group size of a parti-
cular species is an empirical task. 

In this study, I present observational re-
sults on vigilance and group foraging in the 
degu (Octodon degus, Molina 1752; Ro-
dentia: Octodontidae), a caviomorph herbi-
vorous rodent from central Chile. Direct 
field observations of degus are feasible be-
cause they are diurnally active (Fulk 1976, 
Y aiiez & J aksic 1978), and inhabit areas of 
open scrub vegetation with relatively low 
shrub cover (Bustos et al. 1977, Le Boulen-
ge & Fuentes I978, Zunino et al. 1992, Me-
serve et al. I996). Commonly, degu popu-
lations dwell in large colonies comprising a 
system of underground galleries and surfa-
ce runways (Fulk 1976, Yariez & Jaksic 
I978). Degus are common preys of raptors 
and foxes (Jaksic et al. 1993, Jaksic 1997), 
and they tend to bias above-ground activity 
to the vicinity of refuges (Jaksic 1986). The 
aim of the study was to assess the relations-
hip between group size and vigilance and 
thus, test the predictions depicted in Figure 
I. Given that the degu is highly social 
(Fulk 1976, Yariez & Jaksic I978, RA Vas-
quez, personal observation), the relations-
hip between foraging activities and vigilan-
ce could give insight on the causes of 
sociality in this species. Although there is 
evidence that 0. degus responds behaviora-
lly to predation risk (Lagos et al. 1995), no 
aspect of sociality has been considered. 

MATERIAL AND METHODS 

The study was carried out between April 
and late July 1996 at the field station of the 
University of Chile, in a small canyon ca-
lled Quebrada de la Plata, located in the 
coastal range 30 km west of Santiago 
(70°56'W, 33°29' S, 800 m a.s.l.). The degu 
population inhabits a xeric habitat of open 
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scrub vegetation at the origin of a large ravi-
ne. Shrub/tree cover is low (c. 10%), with 
Quillaja saponaria, Acacia caven, and Tre-
voa trinervis as dominant species. Herbs co-
ver almost the entire area (c. 95%). The 
degu population occupies a system of under-
ground burrows. Many burrow entrances are 
located in completely open habitat (lacking 
rocks and shrub/tree cover), and are connec-
ted above ground by a system of runways. 
Most of the observations were made from 
four different sites within a large area of c. 1 
ha, that lacked shrub/tree vegetation. 

Degus were observed foraging both as 
solitary individuals and as individual focal 
members in groups of 2-4 animals. Degus 
normally did not forage close to burrow 
openings, where they may engage in other 
displays such as agonistic interactions, play 
behavior, prolonged vigilance, resting, and 
burrow maintenance (Fulk 1976, Yafiez & 
Jaksic 1978). Therefore the observations on 
group foraging and vigilance were restric-
ted to animals observed at > 3 m from bu-
rrow entrances and/or cover. When fora-
ging, degus forage solitarily or in groups. 
Since there is a gradient in inter-individual 
distance between group members, ranging 
from completely isolated to close-together 
animals, I restricted my group observations 
to inter-individual distances of 1.5 m or 
less (see Martin & Bateson I 993). By refe-
rring to natural marks such as rocks and 
plants, I estimated the inter-individual dis-
tance between members of a foraging group 
(96.1 cm± 5.2, mean ± SE, n = 40). Only 
5% of foraging degus were observed at in-
ter-individual distances < 0.5 m. 

Observations were made between 8:00 
and 17:00 h from four different naturally 
hidden places located underneath large trees 
and at > 30 m from focal animals. The beha-
vior of focal animals was observed with 15-
60X zoom binoculars. I collected data from 
focal animals observed during a continuous 
time period of 2-10 min. Data collection be-
gan 30 min after arrival at the hide. When an 
individual left or joined a focal group, data 
collection was interrupted. The time of oc-
currence of a particular behavioral transition 
was recorded with a stopwatch to the nearest 
second. Transitions between the following 
behaviors were recorded: 

(1) Foraging: a crouching posture with 
the head lowered to ground level. 

(2) Vigilance: two postures were obser-
ved; scanning, when only the head is raised 
from the feeding position, and upright, 
when in addition to head raising, the animal 
stand erect on its hind feet. This dehn.1f10n 
comprises Quenette' s (1990) definition of 
vigilance: a motor action where there is a 
head lift with interruption of the ongoing 
activity followed by visual scanning of the 
surrounding environment. 

(3) Running: quick movements between 
feeding positions and burrow entrances or 
runways. When running was observed, data 
collection for a given bout of activity was 
stopped. 

Expenditure of time of focal individuals in 
groups of different sizes was examined to de-
termine whether or not the time allocation to 
different activities is affected by group size. 
Following the criteria to observe foraging 
groups, observations of groups with five or 
more members was unusual. Therefore, the 
analysis comprises up to four-member groups. 

Although it has long been recognized that 
vigilance may serve several functions (e.g., 
Dimond & Lazarus 1974), a majority of stu-
dies have considered it as an important anti-
predator adaptation (Lima 1990). In its 
broad sense, as used in the psychological li-
terature, vigilance means a general condition 
of enhanced ability to process information, 
implying a state of alertness directed 
towards certain stimuli (Dukas & Clark 
1995). The behavioral postures assessed in 
the present study as vigilance are assumed to 
represent anti-predator adaptations. 

Since data were not normally distribu-
ted, non-parametric statistics were used in 
most of the analyses (Spearman's rank co-
rrelation procedure). For multiple compari-
sons, I used Fisher's procedure of least sig-
nificant differences with a = 0.05 after a 
one-way ANOV A on log transformed data 
to meet the assumptions of the test. 

RESULTS 

Individual vigilance, expressed as the leng-
th of scanning events decreased with group 
size (Fig. 2a). Individual vigilance diminis-
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hes 33.3% from solitary individuals to indi-
viduals in two-member groups, and the 
overall pattern, over the range of 1-4 indi-
victuals, is significant (rs = -0.21, p < 0.05, 
n = 83). In particular, there is a large de-
crease from solitary individuals to groups 
of two animals, and a tendency to stabilize 
the length of per capita scanning events 
over the range of 2-4 individuals (one-way 
ANOV A on log transformed data, F3_82 = 
3.81, p = 0.013; Fisher's PLSD multiple 
comparison test shows significant differen-
ces between solitary animals and indivi-
duals in groups, but not among individuals 
from groups with two to four members). 
There is over a two-fold increase in mean 
feeding bout duration from solitary animals 
to individuals foraging in three-member 
groups (Fig. 2b), and the mean length of 
foraging bouts increased significantly with 
group size (rs = 0.41, p < 0.01, n = 83). 
Although there is a conspicuous reduction 
in scanning time between animals foraging 
alone and in groups of two (Fig. 2a), there 
is no abrupt change in that transition of 
group size in terms of scanning rate (Fig. 
2c). However, the reduction in scanning 
rate with group size was also significant (rs 
= -0.34, p < 0.01, n = 83). By multiplying 
individual mean vigilance by the corres-
ponding group size, I estimated total group 
vigilance. This calculation shows that total 
group vigilance increases with group size, 
and this increase lay between the predictio-
ns for no group size effect and constant to-
tal group vigilance (Fig. 3). 

Some predation events were observed in-
cidentally during the study, which may con-
tribute to the knowledge of the natural his-
tory of the species. A black-chested buzzard 
eagle (Geranoaetus melanoleucus), dove 
suddenly towards a group of degus, and suc-
cessfully captured one individual in its talo-
ns, immediately flying off with it, without 
using its beak. On another occasion, a cul-
peo fox (Pseudalopex culpaeus), abruptly 
rushed toward a burrow entrance where it 
caught a degu. During both these events, 
alarm calls were produced, and most of the 
degus fled to burrows, although many ani-
mals remained vigilant near burrow ope-
nings. Restoration of activity took about 10-
20 minutes at the burrow closest to the 
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Fig. 2: (a) The relationship between vigilance 
bout length (mean ± SE) in seconds and group 
size. Numbers in parenthesis indicate sample size. 
(b) The relationship between foraging bout length 
(mean ± SE) in seconds and group size. (c) The 
relationship between vigilance rate (mean ± SE) 
in scans per seconds and group size. 
(a) Relaci6n entre la duraci6n de Ios eventos de vigilancia 
(media ± EE) en segundos y el tamafio de grupo. Los nu-
meros entre parentesis indican el tamafio muestral. (b) Re-
laci6n entre la duraci6n de eventos de forrajeo (media ± 
EE) en segundos y el tamafio de grupo. (c) Relaci6n entre 
la tasa de vigilancia (media± EE) en "miradas" por minuto 
y el tamafio de grupo. 

attack. On another occasion, a burrowing 
owl (Athene cunicularia), was observed pu-
lling along the ground a freshly killed dead 
degu into a burrow, although attack was not 
observed. Although many degus rested close 
to the safety of the burrow, some individuals 
close to burrow openings and not engaged in 
foraging were frequently observed in an 
alert posture (see also Yariez & Jaksic 
1978), possibly scanning the environment, 
in a position that resembles that of sentinels, 
commonly observed in other colonial spe-
cies (Rubenstein & Wrangham 1988, Sher-
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man 1977). Some of these degus emitted 
alarm calls when they appeared to detect a 
threat, and many of the nearby individuals 
fled to the burrow right after these alarms. 
These observations suggest that most mem-
bers of a group are alerted once danger is 
detected by one group member. 

DISCUSSION 

Although degus do not normally form co-
hesive groups when foraging, they adjust 
their behavior similarly to other social fee-
ding species. The individual level of vigi-
lance decreased with group size, and this 
reduction resulted from degus making shor-
ter and fewer scans. This differs from pre-
vious studies that have shown that many 
animals reduce scanning rate but not scan-
ning bout length (e.g., Elcavage & Caraco 
1983, Metcalfe 1984) or conversely, scan-
ning bout duration but not scanning rate 
(e.g., Monaghan & Metcalfe 1985). The 
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Fig. 3: The relationship between total group vi-
gilance in seconds and group size (thick line). 
The dashed line shows the prediction for no 
group size effect, and the thin line shows the 
prediction for constant total vigilance. The data 
points have no dispersion indices because they 
were calculated from data on individual vigi-
lance and group size (see Results). 
Relaci6n entre vigilancia grupal total en segundos y el ta-
mafio de grupo (linea gruesa). La linea segmentada mues-
tra la predicci6n para ausencia de efecto de tamafio de gru-
po y la linea fina muestra la predicci6n para vigilancia 
grupal constante. Los puntos no tienen fndice de dispersion 
ya que fueron calculados a partir de vigilancia individual y 
tamafio de grupo (vease secci6n Resultados). 

time saved from vigilance was allocated to 
foraging, as shown by the increase in mean 
length of foraging bout with group size. 
This foraging advantage is probably only in 
the short-term, otherwise I would expect 
foraging to be restricted only to group 
members and none to solitary individuals. 

If all group members are immediately 
alerted once danger is detected, social fora-
ging animals would take maximum advan-
tage from vigilance by maintaining a total 
group vigilance similar to that of solitary 
individuals (see also Lima 1995a, 1995b). 
In this hypothetical case total vigilance 
should not increase with group size (Fig. 
1 b). Degus increase total vigilance with 
group size. Nevertheless, this increment 
lies below the predictions for a lack of 
group size effect. Presumably degus not 
only gain foraging advantages with increa-
sing group size, but higher anti-predator 
benefits as well. 

Vigilance may change not only with 
group size. The negative relationship bet-
ween group size and individual vigilance 
may arise because other variables are corre-
lated with group size and vigilance. Among 
the most important variables influencing vi-
gilance and group size are: intragroup com-
petition, position within the group, distance 
to cover/refuge, food density/quality, varia-
bility in foraging ability and physiological 
state (Elgar 1989, Lima & Dill 1990). Since 
degus form small groups and foraging 
groups were observed far from refuge, I do 
not expect competition, position within the 
group, and distance to refuge to have an im-
portant effect on the results of this study. 
Although my observation included only 
adult individuals and I have found low va-
riability in vegetation density in the study 
site (dry biomass (mean± SE) is 6.03 ± 1.29 
g/100 cm3, n = 20, with 72% of data in the 
range 3-8 g/100 cm3), I cannot rule out food 
density and/or quality and inter-individual 
differences among degus as important fac-
tors affecting the degree of vigilance. 

Anti-predator advantages are commonly 
considered as a major cause for group fora-
ging and sociality (Wilson 1975, Pulliam & 
Caraco 1984, Rubenstein & Wrangham 
1986). Although 0. degus lives in social co-
lonies (Fulk 1976, Yariez & Jaksic 1978), its 
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exact degree of sociality is unknown. Anec-
dotal observations have described the use of 
alarm calls (Fulk 1976, Yafiez & Jaksic 
1978, this study). Yafiez & Jaksic (1978) 
state that degus appear more alert when in 
open areas than when under cover. The degu 
colonies observed in the present study were 
located in an open area, barren of shrubs, 
trees, and rock piles. Close to burrow ope-
nings, degus were commonly observed be-
ing vigilant most of the time, in a sentinel-
like position (see also Yafiez & Jaksic 
1978). Alarm calls and sentinel behavior are 
common features of highly social birds and 
mammals (Rubenstein & Wrangham 1986), 
and in many cases these behaviors are rela-
ted to kinship among members of the group, 
thus reflecting some sort of kin selection. A 
good example is found in ground squirrels, 
where the probability of emitting alarm calls 
is greater when a squirrel's neighbours are 
close kin (Dunford 1977, Sherman 1977). 
Whether kin selection has played an impor-
tant role in the evolution of alarm calls in 0. 
degus is unknown. 

My observations revealed that when de-
gus were vigilant they stopped other activi-
ties to engage in a more static alert posture 
which allowed visual scanning of the su-
rroundings, and hence visual detection of 
dangerous events that occur unpredictably 
in the environment. Degus can discriminate 
between threat and non-threat events, and 
vigilance behavior may contribute to distin-
guishing these events. In this sense, there is 
evidence that degus do indeed discriminate 
between different raptor models, fleeing 
only when the model has the size of an ac-
tual predator (Yafiez & Jaksic 1978). This 
study shows that vigilance behavior in de-
gus is facultative, that it may represent an 
anti-predator adaptation, and that it may 
have played an important role in degu so-
cial evolution. To understand fully the evo-
lution and degree of sociality in this spe-
cies, further studies on diverse aspects of 
social behavior should be undertaken. 

ACKNOWLEDGMENTS 

I thank G. J. Kenagy, J. A. Simonetti, and 
C. Veloso for comments. Danilo Araya 

(Field station administrator) kindly provi-
ded permission to work at the study site. R. 
G. Medel supplied the stopwatches. This 
study was funded by FONDECYT grant 
3950023 to the author. 

LITERATURE CITED 

BUSTOS E, J IPINZA & A SPOTORNO (1977) Biologfa del 
Octodon degus. Media Ambiente (Chile) 3: 70-73. 

CLARK CW & M MANGEL (1986) The evolutionary 
advantages of group foraging. Theoretical 
Population Biology 30: 45-75. 

DIMOND S & J LAZARUS (1974) The problem of 
vigilance in animal life. Brain, Behavior, and 
Evolution 9: 60-79. 

DUKAS R & CW CLARK (1995) Sustained vigilance and 
animal performance. Animal Behaviour49: 1259-1267. 

DUNFORD C (1977) Kin selection for ground squirrel 
alarm calls. American Naturalist Ill: 782-785. 

ELCAVAGE P & T CARACO (1983) Vigilance behaviour 
in house sparrow flocks. Animal Behaviour 31: 
303-304. 

ELGAR MA (1989) Predator vigilance and group size in 
mammals and birds: a critical review of the 
empirical evidence. Biological Review 64: 13-33. 

FULK GW (1976) Notes on the activity, reproduction, and 
social behavior of Octodon degus. Journal of 
Mammalogy 57: 495-505. 

HAMILTON WD (1971) Geometry of the selfish herd. 
Journal of Theoretical Biology 31: 295-311. 

JAKSIC FM (1986) Predation upon small mammals in 
shrublands and grasslands of southern South 
American: ecological correlates and presumable 
consequences. Revista Chilena de Historia Natural 
60: 221-244. 

JAKSIC FM ( 1997) Ecologfa de Ios vertebrados de Chile. 
Ediciones Universidad Cat6lica de Chile, Santiago. 
262 pp. 

JAKSIC FM, PL MESERVE, JR GUTIERREZ & EL 
TABILO (1993) The components of predation on 
small mammals in semiarid Chile: preliminary results. 
Revista Chilena de Historia Natural66: 305-321. 

LAGOS VO, LC CONTRERAS, PL MESERVE, JR 
GUTIERREZ & FM JAKSIC (1995) Effects of 
predation risk on space use by small mammals: a 
field experiment with a Neotropical rodent. Oikos 
74: 259-264. 

LE BOULENGE E & ER FUENTES (1978) Quelques 
donnees sur la dynamique de population chez 
Octodon degus (rongeaur Hystrichomorphe) du 
Chili central. La Terre et la Vie 32: 325-341. 

LIMA SL (1990) The influence of models on the 
interpretation of vigilance. In: Bekoff M & D 
Jamieson (eds) Interpretation and explanation in the 
study of animal behavior. Vol. 2. Explanation, 
evolution, and adaptation: 246-267. Westview 
Press. Boulder, Colorado. 

LIMA SL (1995a) Back to the basics in anti-predatory 
vigilance: the group size effect. Animal Behaviour 
49: 11-20. 

LIMA SL ( 1995b) Collective detection of predatory attack 
by social foragers: fraught with ambiguity? Animal 
Behaviour 50: 1097-1108. 

LIMA SL & LM DILL (1990) Behavioral decisions made 
under the risk of predation: a review and prospectus. 
Canadian Journal of Zoology 68:619-640. 



VIGILANCE AND SOCIAL FORAGING IN OCTODON DEGUS 563 

MARTIN P & P BATESON (1993) Measuring behaviour: 
an introductory guide. 2nd edition. Cambridge 
University Press, Cambridge. xvi + 222 pp. 

MESERVE PL, JR GUTIERREZ, JA YUNGER, LC 
CONTRERAS & FM JAKSIC (1996) Role of biotic 
interactions in a small mammal assemblage in 
semiarid Chile. Ecology 77: 133-148. 

METCALFE NB (1984) The effects of habitat on the 
vigilance of shorebirds: is visibility important? Ani-
mal Behaviour 32: 981-985. 

MONAGHAN P & NB METCALFE (1985) Group foraging 
in wild brown hares: effects of resource distribution 
and social status. Animal Behaviour 33: 993-999. 

PULLIAM HR & T CARACO (1984) Living in groups: is 
there an optimal group size? In: Krebs JR & NB 
Davies (eds) Behavioural ecology: an evolutionary 
approach, 2nd edition: 127-147. Blackwell 
Scientific Publications, Oxford. 

QUENETTE PY ( 1990) Functions of vigilance behaviour in 
mammals: a review. Acta Oecologica 11: 801-818. 

RUBENSTEIN DI & RW WRANGHAM, eds (1986) 
Ecological aspects of social evolution: birds and 
mammals. Princeton University Press, Princeton, 
New Jersey. x + 551 pp. 

SHERMAN PW ( 1977) Nepotism and the evolution of 
alarm calls. Science 197: 1246-1253. 

WILSON EO (1975) Sociobiology: the new synthesis. 
Belknap Press of Harvard University Press, Boston, 
Massachusetts. x + 697 pp. 

Y ANEZ JL & FM JAKSIC (1978) Historia natural de 
Octodon degus (Molina) (Rodentia, Octodontidae). 
Publicaci6n ocasional, Museo Nacional de Historia 
Natural (Chile) 27: 3-11. 

ZUNINO S, F SAIZ & LR Y A TES (1992) Uso del espacio, 
densidad de Octodon degus y oferta de recursos en 
Ocoa, Parque Nacional La Campana, Chile. Revista 
Chilena de Historia Natural 65: 343-355. 


	Vasquez (1997)091.pdf
	Vasquez (1997)092.pdf
	Vasquez (1997)093.pdf
	Vasquez (1997)099.pdf
	Vasquez (1997)102.pdf
	Vasquez (1997)104.pdf
	Vasquez (1997)107.pdf

