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This study aims to elucidate the social system of the wild cavy (Cavia aperea), the feral ancestor of the domestic

guinea pig, whose behavior under natural conditions is almost unstudied. Therefore, a population of C. aperea
was investigated for a 6-month period in its natural habitat in southeastern Brazil. The animals’ space use was

examined via radiotelemetry, social interactions were recorded using direct observations, and genetic

relationships were analyzed via DNA fingerprinting. Additionally, the distribution of plant cover, food

resources, and predation risk was recorded to investigate the impact of different ecological factors on evolution of

the social system. In the study period, a low population density was detected and a strong predation pressure

existed, which resulted in a high mortality rate of C. aperea. Spatial distribution of wild cavies was strongly

associated with areas of dense ground vegetation. Within these areas, small groups consisting of 1 male and 1–2

females occupied stable home ranges that overlapped only slightly with home ranges of adjacent groups. Social

interactions were restricted mainly to individuals of the same group, and initial analyses of paternity indicate that

the females’ offspring were sired by the respective group male. The social system and spatial organization of

C. aperea are regarded as adaptations to high predation pressure because in dense vegetation small group size

reduces the risk of detection by predators. Moreover, habitat use, social interactions, and paternity point to

a single-male system in this low-density population of wild cavies.
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organization, wild cavy, wild guinea pig

The guinea pig is one of the oldest domestic animals of South

America and was already domesticated about 3,000–6,000 years

ago (Hückinghaus 1961; Künzl and Sachser 1999; Stahnke and

Hendrichs 1988; Weir 1974). Nowadays it is one of the most

commonly used laboratory animals and pets throughout

the world and has been subject to biological and biomedical

research for many decades (Avery 1925; Kaiser et al. 2003;

Sachser 1986, 1998; Young 1937, 1969). Surprisingly, until

today little knowledge has existed about the behavior of the wild

cavy (Cavia aperea), the feral ancestor of the domestic guinea

pig, in its natural habitat, and a sound investigation of the social

organization is still lacking.

The wild cavy is a medium-size, herbivorous, neotropical

rodent that occurs in humid grassland habitats of southeastern

South America (Mares and Ojeda 1982; Redford and Eisenberg

1992; Stahnke and Hendrichs 1988). It is 1 of 15 species of wild

guinea pig (Caviinae) belonging to the infraorder Caviomorpha

(Nowak 1999). Caviomorph rodents occupy a wide range of

ecological niches in South America (Mares and Ojeda 1982;

Redford and Eisenberg 1992). They provide a highly interesting

group for the study of social evolution because most basic types

of mammalian social and mating systems occur in this group (for

a review, see Stahnke and Hendrichs 1988), and the social

organization of different species seems to be very responsive to

ecological conditions (Ebensperger and Cofré 2001; Lacher

1981).

Investigations on wild cavies under laboratory conditions

point to a polygynous social and mating system in this species

(Hohoff 2002; Sachser 1998; Sachser et al. 1999). The existence

of polygyny is supported by a strong sexual dimorphism, with

males being 11% heavier than females, and a high incompati-

bility between males that makes it impossible to keep several

adult males together in the presence of females (Sachser 1998).

Moreover, the low relative testes weights and the small

epididymis size of C. aperea are within the typical range of

species with a single-male mating system (Cooper et al. 2000;
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Kenagy and Trombulak 1986; Sachser 1998; Sachser et al.

1999). Lastly, the females’ reproductive physiology enables

single males to monopolize them (Touma et al. 2001), and results

from mate choice tests reveal a strong social preference of

females for individual males (Hohoff 2002), which points to

a single-male system in C. aperea.

However, a laboratory approach cannot elucidate the

ultimate factors that shaped evolution of the social and mating

system of a species, as the behavior is related to ecological

conditions in the natural habitat. There is good evidence that

variation in social and mating systems can be attributed to

spatial and temporal distribution of females that, in turn,

depends on variation in resource distribution, predation

pressure, the costs of social living, and the activities of other

males (Alcock 2001; Clutton-Brock 1989; Emlen and Oring

1977; Krebs and Davies 1993; Reynolds 1996). We thus

conducted a field study in the natural habitat of C. aperea to

understand how the species’ behavior is adaptive to the specific

environmental conditions under which it lives and to in-

vestigate whether polygyny is also expressed in naturally

occurring populations of wild cavies.

MATERIALS AND METHODS

Study site.—A natural population of wild cavies (C. aperea) was

investigated for a 6-month period from September 1998 to March

1999 during the main reproductive season of this species. The

investigation was carried out on the extensive campus of the

University of São Paulo in Ribeirão Preto, southeastern Brazil

(218119S, 478489W; elevation 550 m). The study site is located in

the eastern part of the geographic distribution of C. aperea, which

ranges from southeastern Brazil through Uruguay and Paraguay to

northern Argentina (Mares and Ojeda 1982). It belongs to the climatic

zone of semihumid tropics and the vegetation zone of moist savannas

(Breckle and Walter 2002).

The habitat of C. aperea is typically composed of 2 distinct

components: a cover zone with high and dense vegetation that the

animals use as protection against predators and open areas that are

used for foraging (Cassini 1991; Cassini and Galante 1992; Rood

1972). On our study site, dense vegetation consists of long reeds

growing in wet areas such as the banks of a lake and small streams. It

is dominated by Panicum maximum, reaching a height of more than 3

m. Adjacent open areas of short grass, including some scattered trees

and bushes, are dominated by smaller grass species of the genera

Paspalum, Brachiaria, Digitaria, and Setaria ranging in size from 10

to 80 cm. Every 2 months, the short grass areas were cut to a length of

approximately 10 cm. For the rest of the time, there was little human

disturbance on the study site. To determine spatial distribution of

C. aperea, a 10 � 10-m grid was established. Referring to the grid

system, the animals’ positions were determined either by direct

observation with binoculars or via radiotelemetry with an accuracy

of 63 m.

Trapping and marking.—To capture wild cavies, double-door live

traps (460 � 130 � 130 mm; Havahart, Lititz, Pennsylvania) were set

up in dense vegetation where a complex network of runways existed

that was used by C. aperea. Traps were left open continuously

throughout the day and night and were checked 3 times a day at 1000,

1500, and 2030 h. Every 4 days, the traps were shifted to adjacent

parts of the study area and were relocated to original positions every

16 days. For all captured individuals, body mass, head length, hind

foot length, and sex were determined. Based on our investigations of

wild cavies under laboratory conditions (N. Sachser, in litt.), the

animals were classified according to their body mass as juveniles (up

to weaning, 50–150 g), subadults (from weaning to sexual maturity,

males: 151–450 g, females: 151–300 g), and adults (sexually mature

animals, males .450 g, females .300 g). In addition, reproductive

status of females was recorded as nonpregnant, pregnant, or lactating.

Furthermore, particular characteristics that were useful for individual

identification, such as fur color, scars, and so on, were noted. For

comparison of morphometric parameters between males and females,

only adult males (with well developed testes) and adult, primiparous or

multiparous females (detectable by well developed nipples) were used.

For comparison of body weights, obviously pregnant females were

excluded.

All captured animals were marked uniquely, using both colored

plastic ear tags, 10 � 5 � 1 mm (Mini-Rototag shortened to 10 mm;

Dalton Continental, Bocholt, Germany) and fur bleaching on small

patches of the back with hydrogen peroxide (30% H2O2) to guarantee

individual recognition in the field. Furthermore, adult animals were

equipped with radiocollars (described below) to determine their

positions on the study area via radiotelemetry. From all captured

individuals, a small sample of ear tissue (5 mm2) was taken to conduct

paternity analyses via multilocus DNA fingerprinting (as described

below). After these procedures, which lasted about 30 min, cavies

were directly released at the point of capture.

Behavioral observations.—Within the 6-month investigation period,

about 60 wild cavies were observed directly with binoculars (10 � 40;

Zeiss, Jena, Germany). Time of day of observations was systematically

altered from day to day and covered the whole daylight period (0600–

2000 h). Two distinct observation methods were applied: continuous

long time observations and scans of the study area.

During the long time observations, cavies were observed for a total of

346 h from several hides on the study area using focal animal sampling

and continuous recording (Martin and Bateson 1993). Positions of C.
aperea on the study area were determined referring to the grid system.

Group size and composition were recorded, considering the total

number of animals active in the selected sector, distances between

individuals, and their age and sex. Marked animals were identified by

their ear tags or fur bleaching. Unmarked animals were classified

according to their body size as juveniles, subadults, or adults. For adults

we also attempted to identify sex. Cavies that were feeding together

within 10 m of one another were regarded as a feeding group. Animals

that repeatedly foraged in the same places and interacted with

individuals from the same feeding group were considered belonging

to the same social group. The focus of these long-term observations was

to record interactions in order to gain detailed information on social

relationships between individuals.

For the 2nd observation method, 1,667 scans of the study area were

conducted using scan sampling and instantaneous sampling (Martin

and Bateson 1993). During each scan, an overview of the study

area was obtained via binoculars to examine spatial distribution of

C. aperea with respect to the grid system and to record group size

and composition.

Telemetry.—In order to follow the movements and to determine home

ranges of selected animals via radiotelemetry, 12 wild cavies (5 adult

males and 7 adult females) were equipped with radiocollars and tracked

for several months (1–5 months/animal). The transmitters (TW-4-SM,

Biotrack, Wareham, Dorset, United Kingdom) had a weight of 7 g,

which corresponds to less than 2% of the animals’ body weights. They

were fixed on the wild cavies with adjustable brass collars that were

covered with dark plastic tubes and had no external antennas. Thus, the

transmitters were light and invisible and likely had very little impact on

the animals’ behavior and conspicuousness to predators (de Mendonca
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1999; Kenward 2001; Macdonald and Amlaner 1980). At the end of the

study, radiocollars were removed from the wild cavies. To receive

transmitted signals (50 pulses/s; pulse length, 20 ms; frequencies,

150.0–150.3 MHz), a 3-element yagi antenna with flexible elements

(Linflex-3, Biotrack, Wareham, Dorset, United Kingdom) and an

extended band receiver (M-57, Mariner Radar, Lowestoft, Suffolk,

United Kingdom) were used. The signals had a range of 500 m (ground

to ground), and individual frequencies were separated by 10 kHz to

guarantee individual identification.

When receiving signals from animals that were active in open

zones, the wild cavies could be located via binoculars from a distance

of more than 30 m, and their exact positions could thus be assessed

from that distance without disturbing them. Whenever animals were

hidden within vegetation, their positions were determined via

radiotelemetry. Within dense vegetation C. aperea stays immobile

when humans approach as long as a minimum distance of 2–3 m is

kept. This immobility allows for a very accurate localization (63 m)

via direct tracking (homing in) without disturbing the animals and

makes triangulation unnecessary (Kenward 2001; White and Garrott

1990).

Ecology.—The main ecological factors that were recorded through-

out the study included weather condition, vegetation structure, and

presence of other vertebrate species on the study area. Climatic

parameters such as temperature, precipitation, and current weather

condition were recorded continuously for the whole study period. The

vegetational structure of the study area was mapped and forage plants

of C. aperea determined (Lorenzi 2000; Mabberley 1997). Addition-

ally, changes of the habitat structure such as flooding after heavy

rainfall or cutting the grass of open zones were noted. All vertebrate

species that were observed on the study site and in its vicinity

were recorded during the entire investigation period to detect potential

predators and competitors for food resources of C. aperea (Redford

and Eisenberg 1992; Santos 1981; Sick 1985). Moreover, unusual

incidents such as long-term visits of predators on the study area were

recorded.

DNA fingerprinting.—Paternity was assessed by multilocus DNA

fingerprinting. Genomic DNA was digested by the restriction enzyme

Bsu RI and hybridized with the digoxigenin-labeled oligonucleotide

probe (GTG)5, which produces highly variable bands in wild cavies (for

a detailed description of methods, see Hohoff 2002). Samples of DNA

from lactating females, their offspring, and all males captured in a certain

area were run on the same gel. All offspring bands of nonmaternal origin

were compared with paternal banding patterns for subsequent de-

termination of paternity. An offspring was considered sired by a certain

male if it had at least 1 male-specific band (a band not shared by the

mother and any other male).

Data analysis and statistics.—Since some of the data obtained were

not normally distributed and sample sizes were relatively small, data

were analyzed by nonparametric statistics (Siegel and Castellan 1988).

All tests were calculated using the software package SPSS 11.0 (SPSS

GmbH Software, Munich, Germany). Two independent samples were

compared using the Mann–Whitney U-test. Differences were consid-

ered significant at P , 0.05. Data are presented as means 6 SD.
In order to achieve statistical independence of telemetry data, time of

day of telemetry conducted daily was systematically altered from day to

day, and sampling intervals always exceeded a minimum of 4 h. Thus,

the sampling interval stayed clearly above the time to independence

(Salvatori et al. 1999; Swihart and Slade 1985). For calculation of home

range size, we used minimum convex polygon (MCP), as it is the most

commonly used home range estimator and, thus, allows for comparison

across studies (Kelt and Van Vuren 2001; Ribble et al. 2002; Schülke

and Kappeler 2003). Moreover, MCPs are more appropriate than

harmonic mean analysis or other probabilistic methods for animals

whose home ranges are truly convex, a situation that should exist in areas

of uniform habitat (Covich 1976; Harris et al. 1990; Schoener 1981). We

chose 100% MCPs because the use of all data points maximizes the

detection of home range overlap among individuals, which was

important for identification of social groups. The 100% MCPs were

calculated for all animals with more than 25 fixes, and calculation of

range overlap was based on 100% MCPs using the computer program

Ranges V (Kenward and Hodder 1996).

RESULTS

Population.—A relatively low population density of C.
aperea was recorded on the study site. Within the 6-month

investigation period, about 60 wild cavies were observed on the

study area (4.8 ha), resulting in a maximal population density of

12.5 individuals/ha. The animals were found living in stable

social groups, consisting of 1 adult male and 1–2 adult females

and their unweaned offspring. During our investigation, 9 such

groups were observed continuously, out of which 20 individuals

were caught by livetrapping. Sex ratio of the captured animals

was balanced with 10 males (7 adults and 3 juveniles) and 10

females (7 adults and 3 juveniles). Sexual dimorphism with

respect to body weight was evident among adults. Males were, on

average, 14% heavier than nonpregnant females (body mass of

males, 678 6 91 g, n ¼ 6; of nonpregnant females, 593 6 30 g, n
¼ 6; Mann–Whitney U-test, 1-tailed, U ¼ 6, P , 0.05).

Group structure.—Six of the 9 observed single-male groups

consisted of male–female pairs. The other 3 groups were small

harems, each consisting of 1 male and 2 females. Home ranges of

all observed animals were located along the banks of a lake where

abundant ground vegetation existed (Fig. 1). Unless the habitat

was destroyed or group members were killed by predators, these

home ranges remained stable over months (7 of 12 radiotagged

animals occupied the same home range during the entire

investigation, except for those that were killed by predators).

Members of the same group showed extensive home range

overlap (�XX overlap ¼ 81 6 16%, n ¼ 10) but no or only little

overlap with home ranges of animals from adjacent groups (�XX
overlap ¼ 7 6 10%, n ¼ 10). Home ranges of males were

significantly larger than home ranges of females, and the males’

home ranges almost completely overlapped home ranges of

females of the respective group. Mean home range sizes (100%

MCP) were 880 6 217 m2 for adult males and 549 6 218 m2

for adult females, respectively (males: n ¼ 5; females: n ¼ 7;

on average 70 fixes per animal; Mann-Whitney U-test, 2-tailed,

U ¼ 4, P , 0.05).

Apart from observations of individuals from neighboring

groups, unknown animals were rarely found in home ranges of

the groups investigated. In 92% (268 of 290) of all direct

observations, only group members were found in their respective

home ranges, whereas unknown individuals, usually males, were

seen in only 8% (22 of 290) of all observations. Resident males

were not observed to mark or defend the borders of their home

ranges against intruding males. Instead, they marked their

females with anal glands, and on 2 occasions agonistic

encounters were observed when an intruding male approached

a female of a resident male (intruders were chased by the resident

male).
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Within the 3 observed harem groups, females kept in closer

contact with the male than with each other. Mean home range

overlap was 67 6 8% between the male and his females and

42 6 20% between females. In general, distances between fe-

males clearly exceeded several meters while the male moved be-

tween them. Mean distances between females were 3.5 times

larger than mean distances between the male and the females

(male–female: 13 6 7 m; female–female: 46 6 35 m).

Although home ranges of group members were extensively

overlapping, the relatively large distances between individuals

revealed that group members did not permanently stay together

in close spatial proximity. This was also reflected in the activity

pattern since the activity of group members was only partially

synchronized. In 46% of all observations, individuals were

foraging solitarily, while in 54% of all observations, at least 2

group members were active simultaneously (125 versus 145

observations).

However, 90% of all recorded interactions occurred within

groups, and only 10% were observed between individuals of

neighboring groups or with unknown individuals (18 compared

to 2 interactions). Apart from interactions between mothers and

their unweaned offspring (such as nursing, sitting with body

contact, grooming, and following), sociopositive behavior was

exclusively observed between the male and the females of the

same group (10 sociopositive interactions: feeding together,

following, and sitting with body contact) and was never

observed between individuals of different groups. Similarly,

sexual behavior (mainly rumping and rumba—Rood 1972) was

always directed by the resident male toward his group females.

Paternity.— In 2 of the groups investigated, a juvenile was

also livetrapped. As tissue samples of all animals were taken, it

was possible to determine paternity via multilocus DNA

fingerprinting. Paternity analyses of these 2 juveniles revealed

that they were sired by the resident male of the respective

group, which was spatially and socially associated with the

mothers of the offspring investigated.

Habitat use.—Within groups, the male’s home range was

typically extensively overlapping the home ranges of females

(Fig. 2). Eighty percent of all fixes were located within dense

vegetation (169 of 212 fixes), and cavies were never observed

.5 m from the nearest cover. Within the dense vegetation, the

animals did not use particular sleeping or resting sites but

constantly altered their resting places.

Generally, in areas of short vegetation wild cavies were

observed only during relatively short feeding periods with

a mean duration of less than 5 min (�XX ¼ 295 s, range 3–1,965 s,

n ¼ 270). During these feeding bouts, few interactions and no

resting behavior were observed, and foraging was frequently

interrupted by adopting alert postures and by fast dashes into

dense vegetation without detectable reason. Foraging was

observed mainly in the morning and evening and rarely during

the day, reflecting the crepuscular activity pattern of C. aperea,

with main activity phases from 0700 to 1100 h and from 1730

to 2000 h.

Changes of habitat structure were often followed by home

range shifts of the wild cavies. After the vegetation of some

previously open zones had grown to a height of .40 cm,

several animals (2 males and 3 females, all from different

groups) left the areas of dense vegetation and temporarily

shifted the core areas of their home ranges into the high-grown

grass of the former open zones. Once the grass was cut again,

all animals returned to their previous home ranges. In 3 more

cases, such shifts of the activity center were observed for whole

groups, which temporarily stayed in the high grass for 1 week

(1 harem and 1 pair) or 2 weeks (1 pair) before returning to

their former home ranges. Similar home range shifts were

observed when parts of the study area were flooded after heavy

rainfall as the wild cavies moved from the flooded parts to

dryer zones.

In nearly all parts of the study area, feeding plants of the

largely graminivorous wild cavies, such as Brachiaria
decumbens and Paspalum notatum, occurred abundantly

throughout the entire investigation period. One exception,

however, was found in areas with strong grazing activity by

capybaras (Hydrochaeris hydrochaeris). In these zones the

grass was very short, and no wild cavies were found. Rice rats

FIG. 1.—Part of the study area in southeastern Brazil with home ranges (100% minimum convex polygons) of 4 groups of wild Cavia aperea,

each consisting of 1 adult male and 1–2 adult females.
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(Oryzomys) were also determined to be potential food

competitors for the wild cavies. But since the rats are relatively

small and were caught only 12 times within 6 months, their

presence appeared to have no impact on the abundance of

feeding plants of C. aperea.

Predation.—On the study area, 21 species of potential

predators of C. aperea were recorded (Appendix I). Predators

consisted of mammals, birds, and reptiles, which hunted wild

cavies from the air, on the ground, and even from the water.

We observed several attacks by raptors (mainly Leptodon
cayanensis), and one time a caracara (Polyborus plancus) was

observed to carry a dead cavy. Grisons (Galictis vittata),

opossums (Lutreolina crassicaudata), and cats (Felis catus
domesticus) hunt the wild cavies, with grisons and cats being

successful. Furthermore, on one occasion we found a dead boa

(Boa constrictor) that had swallowed a wild cavy.

Within 5 months we determined a mortality rate of 50% for

adult C. aperea that was evidently caused by predation, as

remains of all killed radiotagged animals were found by

recovering the still-active radiocollars (7 of 14 adults).

Moreover, 4 of 6 captured juveniles disappeared from the

study area by the end of the investigation.

In addition, the presence of predators modified the space use

of C. aperea since the animals studied avoided areas where

potential predators were present. After a group of 3 hawks

(caracaras, P. plancus) took up residence in the study area, the

wild cavies whose home ranges were close to this point left this

zone. They stayed away from this area for the following 3

months while the raptors were present and returned a few days

after the caracaras had left again.

DISCUSSION

Habitat use and predation.— In many studies of microhab-

itat selection, plant cover has been shown to be an important

factor for the distribution of rodents (Birney et al. 1976;

Bowers et al. 1996; Ostfeld et al. 1985; Tognelli et al. 1995).

Our study reveals that this finding also applies to C. aperea, as

spatial distribution of wild cavies was strongly associated with

areas of dense ground vegetation. Activity in areas of short

vegetation was limited to short feeding periods, which were

often interrupted by adopting alert postures or by fast dashes

into thick vegetation. Thus, dense ground vegetation appears to

be a crucial microhabitat structure for wild cavies.

Dense, high vegetation is commonly used by small

mammals as shelter from predators (Bowers 1990; Kotler et

al. 1991; Lima 1998; Longland and Price 1991). This is also

very likely to apply to wild cavies since they are not diggers

and do not have burrows to protect themselves from predator

attacks but hide and move through tunnels made in thick

vegetation (Cassini and Galante 1992; Rood 1972; M. Asher,

in litt.). Inside dense vegetation, wild cavies rely on cryptic

predator avoidance as they stay completely immobile when

predators approach (Cassini 1991; Rood 1969, 1972; M. Asher,

in litt.). Furthermore, there are no regularly visited resting or

sleeping sites, and mean distances between adult animals

clearly exceeded 10 m, which reduces individual conspicuous-

ness toward predators. Accordingly, the space use pattern of C.
aperea can be regarded as an adjustment to a high predation

risk since more than 20 species of potential predators of

C. aperea were observed on the study area. In addition, we

found a predation-caused mortality rate of 50% in adult wild

cavies within 5 months and observed a modified space use of

C. aperea as response to the presence of predators.

Presumably, the high predation pressure was also responsi-

ble for the observed low population density of C. aperea during

our investigation, as in previous years population density

appeared to be visibly higher (E. S. Oliveira, in litt.). In habitats

with lower food quality but fewer predators in Uruguay,

significantly higher population densities of wild cavies were

observed (M. Asher, in litt.), and similarly, in studies of C.
aperea in Argentina, populations with more than 6 times higher

FIG. 2.—Space use within a group of wild Cavia aperea in southeastern Brazil, consisting of 1 adult male (77 fixes, squares) and 2 adult

females (70 fixes, triangles; 65 fixes, circles). Home ranges (100% minimum convex polygons) are shown for all 3 individuals.
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cavy densities were described (Cassini and Galante 1992; Rood

1972).

Group structure.— In contrast to the observations of Rood

(1972), who described large mixed-sex groups of wild cavies, in

our study social organization of C. aperea was characterized by

small single-male groups. The observed single-male groups were

spatiotemporally stable social units that occupied small home

ranges with extensive home range overlap within groups but

almost no overlap between neighboring groups. However, males

were not observed to mark or defend the borders of their home

ranges against other males. Instead, they regularly marked their

females with anal glands and chased intruding males when they

approached one of the females of their group. Thus, territoriality

did not occur, and female defense polygyny rather than resource

defense polygyny appeared to exist (Alcock 2001; Berger and

Stevens 1996; Clutton-Brock 1989; Emlen and Oring 1977).

A strong group affinity was revealed by social interactions

seen which occurred mainly between group members. Moreover,

sociopositive behavior was exclusively observed within groups

and was never recorded between individuals of different groups.

The group cohesion clearly exceeded a simple spatial affinity of

individuals to their home range, as home range shifts of entire

groups were observed in several cases, which points to the

existence of social bonds between group members. Furthermore,

reproduction appears to be restricted to group members, as initial

paternity analyses revealed that the females’ offspring were sired

by the respective group male.

Investigations of C. aperea under laboratory conditions have

revealed low relative testes weights and a strong sexual

dimorphism (Sachser et al. 1999). Likewise, in this study we

found a clear sexual dimorphism with males being heavier than

females. The combination of small testes size and strong sexual

dimorphism points to a polygynous mating system in the wild

cavy (Andersson 1994; Clutton-Brock and Harvey 1978;

Harcourt et al. 1981; Kenagy and Trombulak 1986; Mitani et

al. 1996; Ralls 1977) and contradicts Rood’s assumption of

promiscuity (Rood 1972).

A strong sexual dimorphism is rare in monogamous species

(Alcock 2001; Clutton-Brock 1989; Heske and Ostfeld 1990;

Kleiman 1977), yet we observed more pairs than harems during

our study. At the observed low population density it seems very

likely that females were too dispersed to be economically

monopolized by a single male, which presumably resulted in

a shift from the basic harem structure to facultative monogamous

pairs. Shifts from pairs to small harems and vice versa were

observed twice during our study. Such changes in social

organization are found in a number of species and are generally

interpreted as adjustment to changes in resource distribution and/

or as responses to changes in population density (Berger and

Stevens 1996; Clutton-Brock 1989; Davies 1992; Emlen and

Oring 1977; Krebs and Davies 1993).

Comparison with the domestic guinea pig.— Interestingly,

the basic patterns of social organization appear to persist from

wild cavies to their domesticated form, the guinea pig

(Sachser 1998). A long-term study on social organization of

domestic guinea pigs revealed long-lasting relationships

between individual males and females of the same group

and a polygynous mating system (Sachser 1986). At low

density, dominant male guinea pigs defend all females against

all other males, whereas at high density, a more complex

social organization develops: the animals split into different

subgroups, each consisting of 1 dominant male and several

females and sometimes several associated subdominant males.

This change in social organization is interpreted as an

adjustment to increasing population density since at high

individual numbers it is no longer economical for the

dominant male to monopolize all females (Sachser 1986).

Similar to these findings in domestic guinea pigs, defend-

ability of females also appears to be the driving force for the

evolution of the social system in wild cavies, and long-lasting

social relationships between individual males and females are

found in both wild and domestic guinea pigs.

Ultimate causes for the evolution of the social system.—The

evolution of small single-male groups in C. aperea was

probably favored by a stable habitat with abundant ground

vegetation and a high density of food resources. The high

perennial food availability is most likely decisive for de-

velopment of small stable home ranges in C. aperea compared

with the much larger home ranges of the closely related desert

cavy (Microcavia australis) and yellow-toothed cavy (Galea
musteloides). The latter species live in arid habitats, and their

home ranges are 3 times (M. australis) and 4 times (G.
musteloides) larger than those of C. aperea (Rood 1972). In C.
aperea, the small size and spatiotemporal stability of female

home ranges facilitate monopolization of females by single

males, which increases the environmental potential for

polygyny (Andersson 1994; Clutton-Brock 1989; Davies

1992; Emlen and Oring 1977; Reynolds 1996). Furthermore,

spatial consistency of female home ranges allows males to

establish long-term social bonds with certain females that are

reflected in the sociopositive interactions observed between

males and females and in home range shifts of entire groups in

response to habitat changes.

However, wild cavies are unspecialized grazers (Guichón and

Cassini 1998; Rood 1972), and their main food supply is formed

by Gramineae, which were almost evenly distributed on the study

area. Thus, there were no clumped resources that could attract

many females to a small area, and, accordingly, females were

distributed relatively uniformly. Therefore, only a small number

of females could be economically defended by single males,

resulting in a small group size and a mildly polygynous social

system. Moreover, wild cavies rely on cryptic predator avoid-

ance inside of dense vegetation, which precludes the evolution of

large groups, as effective hiding for an individual is possible only

when the number and density of nearby conspecifics is low

(Clutton-Brock and Harvey 1978; Hoogland 1981; Jarman 1974;

Lima 1998).

Conclusion.—The spatial organization and social system of C.
aperea can be regarded as an adaptation to a high predation

pressure, as in dense vegetation a small group size reduces the

risk of being detected by predators. Moreover, spatial distribu-

tion, social interactions, and paternity analyses point to a single-

male system in the investigated low density population of wild

cavies.
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RESUMO

O objetivo do estudo foi o de elucidar o sistema social de

preás (Cavia aperea), consideradas o ancestral selvagem das

cobaias domésticas, cujo padrão comportamental em condiç~ooes

naturais é pouco conhecido. Uma população de C. aperea foi,

portanto, investigada em seu ambiente natural no sudeste do

Brasil por um perı́odo de seis meses. A utilização do espaço

pelos animais foi determinada através de radio-telemetria, as

interaç~ooes sociais foram registradas por observaç~ooes diretas, e

as relaç~ooes genéticas estabelecidas pela análise de fingerprint-
ing de DNA. O impacto de diferentes fatores ecológicos na

evolução do sistema social foi também investigado através do

registro da distribuição da cobertura vegetal, dos recursos

alimentares, e do risco de predação. Na população de preás

silvestres de baixa densidade populacional presentemente

estudada foi detectada uma forte pressão de predação, que

resultou em alta taxa de mortalidade de C. aperea. A

distribuição espacial dos preás estava fortemente associada

a áreas de vegetação densa. Dentro delas, pequenos grupos de

preás constituı́dos de um macho e uma ou duas fêmeas

ocupavam uma área domiciliar definida havendo pouca

sobreposição com as áreas domiciliares dos grupos adjacentes.

As interaç~ooes sociais restringiram-se principalmente aos

indivı́duos pertencentes a um mesmo grupo e as análises de

paternidade, embora preliminares, indicam que o macho foi o

responsável pela prenhez das fêmeas que resultou no conjuto

de filhotes de cada grupo. O sistema social e a organização

espacial de C. aperea são considerados como uma adaptação

ao alto risco de predação, já que grupos de pequeno tamanho

em áreas de vegetação densa reduzem o risco de detecção por

predadores. Além disto, o uso do hábitat, as interaç~ooes sociais e

a paternidade apontam para um sistema de um ùnico macho por

grupo, nesta população de preás silvestres de baixa densidade

populacional.
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APPENDIX I
Potential predators of wild Cavia aperea, observed on the study

area in southeastern Brazil.

Mammals.—Mustelidae: Galictis vittata. Felidae: Leopardus par-

dalis, Felis catus domesticus. Canidae: Cerdocyon thous, Canis lupus

familiaris. Didelphidae: Lutreolina crassicaudata.

Birds.—Accipitridae: Buteo magnirostris, Buteo nitidus, Elanus

leucurus, Leptodon cayanensis. Falconidae: Falco femoralis, Falco

sparverius, Milvago chimachima, Polyborus plancus. Strigidae:

Speotyto cunicularia.

Reptiles.—Viperidae: Bothrops alternatus, Bothrops jararaca,

Crotalus terrificus. Boidae: Boa constrictor, Eunectes murinus.

Teiidae: Tupinambis teguixin.
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