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Once absent in much of Amazonia, dogs are now commonly used for hunting 
throughout the lowland Neotropics. Although some ethnographers have questioned 
their usefulness, dogs are particularly effective in pursuits of several mammalian 
prey species. The return rates of hunting with dogs appear to compare favorably 
with those of hunting with firearms, and dogs may be especially beneficial in 
anthropogenic habitats. There is considerable cross-cultural variation in the 
training and care of dogs. Good hunting dogs typically receive better care than 
their less-talented conspecifics. Mortality rates for dogs in the Neotropics are 
high, and the causes of death include malnutrition and attacks by other animals. 
Although isolated Neotropical societies may not have initially recognized the 
overall value of hunting dogs, a more likely explanation for the absence of dogs 
in prehistoric Amazonia is the high mortality of dog populations in the region. 
Additional research is needed to resolve ethnological questions about the use of 
dogs in the lowland Neotropics.

LONG AN OBJECT OF SCIENTIFIC INTEREST, THE DOMESTIC DOG (Canis lupus familiaris) 
continues to receive considerable scholarly attention as geneticists and 
archaeologists attempt to reconstruct the process of domestication (Morey 2006; 
Savolainen et al. 2002). The exact timing and circumstances of domestication 
remain a subject of debate, but there is little doubt that dogs represent the first 
domesticated animal (Clutton-Brock 1995). Given the length of their interaction 
with people, it is not surprising that dogs exhibit a unique ability to interpret 
human social and communicative cues (Hare and Tomasello 2005). Humans have 
taken advantage of canine physical and social skills in many ways, including 
the use of dogs to pull sleds and travois, protect domiciles, and herd domestic 
animals (Coppinger and Coppinger 2002). Perhaps foremost among all of their 
assignments, however, is the use of dogs for hunting.
 The ethnographic literature includes numerous references to the use of 
hunting dogs in the eastern hemisphere, and an abbreviated list exemplifies their 
usefulness to subsistence hunters in a broad range of locations and habitats, 
including New Guinea (Bulmer 1968), Taiwan (Fan et al. 1998; Nobayashi 2006), 
the Philippines (Estioko-Griffin 1985), Indonesia (Ellen 1999), India (Allchin 
1966), Siberia (Levin and Popatov 1964), Finland (Ruusila and Pesonen 2004), 
Kenya (Fitzgibbon et al. 1995), Botswana (Ikeya 1994), Zaire (Singer 1978), 
Equatorial Guinea (Colell et al. 1994), and Australia (Jones 1970; White 1972).
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 In the Americas, dogs probably accompanied the first Paleoindians to 
enter temperate North America, and faunal remains in Argentina suggest that 
Paleoindians may have also brought dogs into South America (Fiedel 2005; cf. 
Caviglia et al. 1986:304–5). Dogs subsequently proliferated throughout much 
of the Americas, and evidence of their use in hunting is common (Schwartz 
1997). Outside of Mesoamerica, however, archaeological evidence of dogs in 
the lowland Neotropics is rare. Cooke and Ranere (1992:36–37) report a canid 
humerus from the Archaic period in central Pacific Panama (see also Cooke and 
Ranere 1989). In coastal Ecuador, canine osteological remains have been dated to 
the Formative period (Stahl 2003). Because of the notoriously poor preservation 
of bones in Neotropical settings, however, it is difficult to infer much from the 
absence of osteological evidence (Roosevelt 1989). Yet, the apparent paucity of 
iconographic evidence of dogs in the region is noteworthy (cf. Lathrap 1976).
 In the absence of archaeological evidence, historical and linguistic evidence 
may be used to reconstruct the geographic distribution of dogs in prehistoric 
settings. For instance, societies that did not have dogs until the historical period 
tend to either borrow European words for dogs (e.g., perro) or use derivations of 
already-familiar animals, such as calling dogs “little jaguar” (Schwartz 1997). 
Based on this evidence, Schwartz (1997) concludes that dogs were present in 
the Guianas and the Orinoco River basin. However, many Amazonian societies 
apparently lacked dogs until the historical period, a detail that had earlier attracted 
the attention of anthropological luminaries such as Lowie (1941:189), Kroeber 
(1942:6), and Murdock (1951:424). Genetic evidence suggests that, following 
contact, dogs of European ancestry began to replace native dogs throughout the 
Americas (Leonard et al. 2002). In Amazonia, the timing of this diffusion varied, 
and some societies did not acquire dogs until the twentieth century (Coppens 
1983:266; Forline 1997:122; Holmberg 1969:69; Yost and Kelley 1983:205; see 
also Métraux 1946:451).
 Although anthropologists have focused on the influx of firearms into previously 
isolated Neotropical societies (e.g., Hames 1979; Yost and Kelley 1983), many of 
these societies were simultaneously acquiring dogs, and their use for hunting is now 
common throughout lowland Latin America. Compared with firearms, however, 
hunting dogs have received less systematic attention from human ecologists, and 
there are lingering questions about the overall effectiveness of hunting with dogs. 
Although there are few comprehensive reports, the ethnographic record includes 
numerous references to the use of hunting dogs, and it is becoming evident that dogs 
can be valuable hunting accessories. Given their increasing ubiquity throughout 
the region and their apparent value to hunters, the longstanding absence of dogs in 
some societies is an interesting anthropological problem. This paper reviews the 
available literature to examine and inform hypotheses about the distribution and 
relative importance of hunting dogs in the Neotropics.

GEOGRAPHIC PATTERNS

Many of the sources that mention the use of hunting dogs provide enough 
geographic information about the study site to be plotted on a map (Figure 1). The 
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literature review that uncovered these sources was thorough but not exhaustive, 
and there are undoubtedly other locations at which hunting dogs are used. Also, 
only reports by anthropologists, geographers, and biologists with firsthand 
observations of hunting dogs are included on the map, thus neglecting several 
historical sources. For some indigenous groups (e.g., the Huaorani), multiple 
researchers have noted the use of hunting dogs. In such cases, a representative 
source was selected.
 The widespread distribution of sites in Figure 1 suggests that there are few 
settings in which dogs cannot be at least moderately useful in hunting. The relative 
sparseness of documented sites in the Brazilian state of Amazonas is somewhat 
surprising given references to dogs in early geographic reports (Chandless 
1866a:111, 1866b:123; Steere 1903:390; see also Tastevin 1925:16–18). 
Nevertheless, dogs in some Neotropical societies are kept as pets but are rarely 
used for hunting (Hill and Kintigh 2009; Maybury-Lewis 1967; Nimuendajú 1967; 
Politis 2007; Ruddle 1970). In other reports the importance of dogs in hunting is 
not entirely clear (e.g., Crocker 1990:97).
 Even in settings where dogs are regularly used for hunting, some ethnographers 
question the overall effectiveness and value of dogs (Hugh-Jones 1979:30; Lizot 
1988:503; Wagley 1977:60). Interestingly, native informants in the same group 
may vary in their esteem for hunting dogs, with some hunters lauding their 
merits while others express disregard for their abilities (Herlihy 1986:225; Smith 
1976:456). Sometimes hunters who own capable hunting dogs choose to hunt 
without them (Descola 1994:234; Koster 2007:126). At such times, the hunters 
may be targeting prey species for which dogs offer little assistance, as dogs 
reportedly scare away some animals before shots can be fired (Alvard and Kaplan 
1991:85; Werner 1984:113). Given such reports, it is perhaps not surprising that 
ethnographers occasionally conclude that dogs are ineffective.

THE ETHNOGRAPHY OF HUNTING WITH DOGS

Native informants make qualitative distinctions between hunting with dogs and 
hunting with other kinds of accessories (Koster 2007:41; Romanoff 1984:106; 
Taylor 1951:58–59). Whereas hunters with only projectile weapons typically 
move stealthily through the forest, hunters with dogs may require considerable 
exertion to keep up with the dogs as they dart through the undergrowth in search 
of game (Romanoff 1984:106; Werner 1984:114). Although dogs may be kept 
on a leash until the hunters discovers tracks (Descola 1994:234), they are more 
commonly allowed to roam freely (Kaplan and Kopischke 1992:99; Koster 
2008a:935; Smith 1976:456). Hunters communicate with their dogs by calling 
loudly, and the dogs bark upon detecting the presence of prey, usually by smell 
(Im Thurn 1967:23; Koster 2007:45 2; D. A. Smith 2003:110–11; N. J. H. Smith 
1976:456). Typically, after the animal is brought to bay or corralled in a burrow 
or trunk, the dogs’ barking enables the hunters to locate and dispatch the animal 
(Alvarsson 1988:284; Koster 2008a:935; Paolisso and Sackett 1985:187).
 An alternative technique involves patrolling the riverbanks, profiting from 
the tendency of some prey species to flee into the river when pursued by dogs. 

HUNTING DOGS IN THE NEOTROPICS
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In many cases, the dogs are allowed to roam the river margins and gallery forest 
unaccompanied by human hunters, who wait expectantly in canoes for prey to 
plunge into the water (Arcand 1972:33; Dunn 2004:81; Herlihy 1986:225; Im 
Thurn 1967:232; St. Clair 1834:317–18; see also Crevaux 1883:49). Wilbert 
(1972:144) describes a cooperative hunt in which some of the men bring the 
dogs ashore to drive prey toward companions waiting in the river. In Nicaragua, 
individual hunters may also instruct family members to wait in the boat while they 
roam inland in case the dogs chase a deer into the water (Koster 2007:55).
 Several authors have commented on the number of dogs brought on hunting 
expeditions. For small hunting parties, including individuals hunting alone, the use 
of one to four dogs is common (Fiorello et al. 2006:766; Kaplan and Kopischke 
1992:99; Koster 2007:45; Jorgenson 1993:94; Smith 1976:456; Townsend 1995; 
Vickers 1976:99). Fiorello et al. (2006:766) report that successful hunts included 
significantly more dogs than unsuccessful outings. On collective hunts, larger 
numbers of dogs may be employed (Mandujano and Rico-Gray 1991:178; Smith 
2003:110; Wilbert 1972:144).
 The overall percentage of hunting outings on which dogs are brought 
varies cross-culturally. Koster (2008a) reports that dogs are present on 83% of 
daytrips by Mayangna and Miskito hunters in Nicaragua. In descending order, the 
corresponding percentages at other sites include 75% of trips by Machiguenga bow 
hunters in Peru (Alvard and Kaplan 1991:84), 49% of trips by Huaorani hunters 
in Ecuador (Lu 1999:95), 17% of trips by Maya hunters in Mexico (Jorgenson 
1993:94), 10% of trips by Matses hunters in Peru (Romanoff 1984:102), 4.5% 
of trips by Guajá hunters in Brazil (Forline 1997:243) and 3% of trips by Piro 
shotgun hunters in Peru (Alvard and Kaplan 1991:84).
 Hunters with dogs typically bring additional hunting technologies, including 
projectile weapons such as bows or firearms (Alvard and Kaplan 1991:84; Arcand 
1972:41; Koster 2007:125; Rivière 1969:44; Romanoff 1984:117). However, 
many hunters with dogs bring only hand technologies, such as machetes, 
spears, lances, axes, knives, or sharpened sticks (Barbarán 2000:519; Koster 
2007:120; Romanoff 1984:106; Stearman 1992:114; D. M. Taylor 1938:149; K. 
I. Taylor 1974:21; Yost and Kelley 1983:206). Dogs are rarely used in nocturnal 
hunting, but Smith (1976:458) notes that dogs can be used in combination with 
flashlights and machetes to hunt armadillos at night. Fire is another tool used 
by hunters with dogs. When prey items are ensconced in hiding places that are 
difficult to access, such as deep burrows or thick trunks, hunters sometimes 
attempt to smoke them out (Husson 1978:266; Irvine 1987:108; Koster 2007:53; 
Mena et al. 1997:406; Paolisso and Sackett 1985:187; Smith 2003:125; Taylor 
1974:23).
 Although hunting is primarily a male occupation throughout the Neotropics 
(Hames 1989), women sometimes assume important roles when hunting with 
dogs. When accompanying other hunters, women may be responsible for 
controlling dogs on leashes (Brown 1984:549; Descola 1994:234; Romanoff 
1983; Sponsel 1981:210–11). Women sometimes use dogs and hand technologies 
to hunt independently, often pursuing species like agoutis, pacas, and armadillos 
(Alexiades 1999:128; Balée 1994:58; Conklin 1989:54; Dufour 1981:163–64; 
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Hurtado and Hill 1987:175; Jackson 1983:47; Lorrain 2000:299; Lu 1999:72; 
Sponsel 1981:210; Wilbert 1996:52). 
 Hunting with dogs may also be a preferred strategy for juvenile and older 
males (Smith 1976:458; Taylor 1974:21), an observation that has relevance for 
ongoing debates about human life history evolution (Hawkes 2003; Kaplan et 
al. 2000). Research among the Ache of Paraguay (Walker et al. 2002) and the 
Tsimane of Bolivia (Gurven et al. 2006) suggest that hunting return rates peak 
long after physical maturity, with maximum rates achieved by hunters at about 
age 40, in large part because the skills needed to locate and stalk prey animals 
take considerable time to develop. By detecting and corralling prey for their 
owners, hunting dogs may reduce age-related disparities in hunting return rates 
(cf. Sugiyama and Chacon 2005:258).

PREDATOR-PREY INTERACTIONS

The effectiveness of dogs depends on the anti-predator behavior of prey species. 
Redford and Robinson (1987:661) note that dogs are particularly useful in hunting 
species that seek refuge or assume a defensive posture when pursued by dogs. 
Some authors comment specifically on the species that can be effectively hunted 
with dogs, and these sources were compiled to make preliminary inferences about 
the prey species that are most closely associated with hunting dogs (Table 1). 
From a year-long study of Mayangna and Miskito hunters in Nicaragua (Koster 
2008b), also included in Table 1 are the total number of animals acquired with 
the assistance of dogs and the percentage of total kills in which dogs provided 
assistance for each game species.
 Intersite differences in animal densities limit the comparability of the 
sample. Relatively rare species might be hunted only infrequently and therefore 
escape an ethnographer’s notice.1 In some cases, certain species are not present 
or are extremely rare at the study site. For example, capybaras are not found in 
Nicaragua or western Panama (Koster 2007; Smith 2003), tapirs are absent among 
the Yukpa (Paolisso and Sackett 1985:188), and white-lipped peccaries and tapirs 
have vanished from the Atlantic forest studied by Flesher (2006). Also, tabooed 
species might be killed with the assistance of dogs but left in the forest. Despite 
these limitations, the sample provides an initial overview of the prey species that 
are commonly hunted with dogs.2

 Researchers who mention few other prey species that can be hunted with 
dogs almost invariably cite agoutis and pacas as common targets (Conklin 
1989:54; Cormier 2003:115; Kensinger 1995:14). The agouti has been described 
as the game animal “par excellence” for hunters with dogs (Heinen 1972:139). 
When pursued, this medium-sized rodent usually seeks refuge in a hollow trunk 
or an earthen burrow (Balée 1994:58; Wilbert 1972:89; see also Ventocilla et al. 
1995:37). Upon arriving at the site, hunters typically use machetes, axes, or sticks 
to gain access to the animal, which is killed with the same tools or bare hands 
(Heinen 1972:140; Koster 2007:49).
 Pursuits of pacas are generally similar to those of agoutis. However, pacas 
are nocturnal foragers (Collett 1981:514), and these relatively large rodents are 

HUNTING DOGS IN THE NEOTROPICS



582 JOURNAL OF ANTHROPOLOGICAL RESEARCH

usually resting in their burrows when discovered by dogs. If they bolt from 
their burrows, they may attempt to escape by hiding in another hole or a hollow 
trunk, at which point the methods for killing it resemble those of an agouti 
pursuit (Koster 2007:72). Alternatively, this semi-aquatic animal sometimes 
plunges into a nearby river or stream, which may necessitate pursuit by boat 
(Bates 1962:124; Brett 1868:20–21; Koster 2007:54; see also Begossi et al. 
1999:83; Freitas et al. 2004:319).
 A Huaorani man once stated that he seldom ate collared peccary meat 
before his group acquired dogs (Yost and Kelley 1983:206). Souza-Mazurek 
et al. (2000:593) and Altrichter (2005:356) report that the harvest of peccaries 
is closely associated with the use of dogs. Like agoutis, this ungulate species 
tends first to run and then hide in a hollow trunk or earthen burrow (Reyna-
Hurtado and Tanner 2007:751).3 Multiple peccaries may be corralled in the 
same location (Fragoso 1994:150; Smith 1976:456). Upon arriving at the site, 
hunters use sticks to plug the entrance and prevent the peccaries from escaping, 
then kill their prey with guns, spears, or lances (Alvarsson 1988:284; Koster 
2007:54; Smith 1976:456). In Guyana, hunters may construct a conical trap at 
the entrance to the peccary’s hiding place in order to gain access to the animal 
(Farabee 1967:52; Yde 1965:122).

TABLE 1
Number of times that prey species are mentioned as being particularly vulnerable to dogs 
in a cross-cultural sample of ten Neotropical societies. Also, the number of animals taken 
with the assistance of dogs and the percentage of overall kills for each species in which 
dogs provided assistance as recorded ethnographically in Nicaragua (Koster 2008a).

Nicaragua

Common name Scientific name

Cross-
cultural

N n %

Agouti Dasyprocta spp. 10 349 96.1
Paca Cuniculus paca 9 112 92.6
Collared peccary Tayassu tajacu 7 36 90.0
Brocket deer Mazama spp. 6 8 44.4
Tapir Tapirus spp. 5 11 78.6
Nine-banded armadillo Dasypus novemcinctus 5 153 93.9
Capybara Hydrochoerus hydrochaeris 4 — —
Jaguar Panthera onca 3 3 100
White-lipped peccary Tayassu pecari 3 0 0
Giant anteater Myrmecophaga tridactyla 2 4 100
Coati Nasua spp. 2 6 75
Tamandua Tamandua spp. 1 2 100
Acouchi Myoprocta spp. 1 — —
Silky anteater Cyclopes didactylus 1 — —
Porcupine Coendon spp. 1 — —
Sources: Alvard and Kaplan 1991; Descola 1994; Flesher 2006; Paolisso and Sackett 1985; Romanoff 
1984; Sanches 2001; Smith 2003; Taylor 1974; Vickers 1989; Yde 1965.
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 Whereas dogs are widely considered an asset in the hunting of collared 
peccaries, the literature is equivocal on their benefits for hunting white-lipped 
peccaries. Larger than collared peccaries, white-lipped peccaries travel in large 
herds, leaving a characteristic swath of disturbed vegetation that can be tracked by 
hunters (Hill and Hawkes 1983; Smith 1976). Upon the discovery of these tracks, 
large hunting parties are commonly formed because groups of hunters can surround 
the herd and kill multiple animals (Carneiro 1974:124; Koster 2007:43; Yost and 
Kelley 1983:205). Dogs can interfere with the success of such hunts by scaring off 
the herd before hunters can shoot (Wilbert 1972:42; see also Cormier 2003:49). 
However, other researchers mention that hunters may benefit when the herd stops to 
confront the pursuing dogs, thus giving the hunters opportunities to shoot (Farabee 
1967:51; Murphy 1960:54; Smith 1976:456; Wagley 1977:61–62). In some cases, 
the dogs may be kept on leashes until hunters have fired a first volley, then released 
to interrupt the escape of the fleeing herd, thereby providing chances for additional 
shots (Koster 2007:43; Mentore 2005:151; cf. Stirling 1938:105–6).
 The usefulness of hunting tapirs with dogs is likewise debatable. Although dogs 
can be used to track wounded tapirs, Machiguenga hunters in Peru reportedly hunt 
without dogs when targeting these large ungulates because the dogs scare away the 
tapirs before shots can be fired (Kaplan and Kopischke 1992:99). However, several 
other researchers report that tapirs stop to confront dogs in streambeds, opening 
opportunities for trailing hunters to attack with lances or firearms (Henry 1964:153; 
Koster 2006:26; Smith 1976:456; Vickers 1976:98). Alternatively, tapirs can be 
killed when they flee into nearby rivers (Koster 2006:26; Sponsel 1981:210–11; 
Yde 1965:121). Tapirs might be the prey species for which the combination of dogs 
and firearms is most beneficial (Koster 2006; Tobler et al. 2006:355).
 Brocket deer can also be killed when they are chased into rivers by dogs 
(Colchester 1997:123; Heinen 1972:140; Henry 1964:156; Koster 2007:54; see 
also Kroeber 1942:10). In Central America, white-tailed deer are hunted in similar 
ways (Koster 2007:54; see also Jorgenson 1993:95; cf. Mandujano and Rico-Gray 
1991:178). If not flushed into the river, deer can lead dogs on long, fruitless chases 
(Flesher 2006; Koster 2007; Lans et al. 2001; cf. Henfrey 2002:217).
 Like pacas, nine-banded armadillos forage primarily at night (McBee and 
Baker 1982), and they are therefore encountered relatively infrequently by hunters 
without dogs (Cuéllar 2000:116; Koster 2008a; Romanoff 1984:110). Upon being 
roused by the dogs, armadillos may stay in their burrow or flee to a nearby hole. 
Hunters dig out the animals, often killing them with machetes (Smith 1976:458; 
see also Koster 2007).
 Some wildlife may seek refuge in trees when pursued by dogs, including 
coatis and jaguars, but usually hunters must also have projectile weapons to 
attack such prey (Miller 1930:15; Civrieux 1980:165; Koster 2007:48). Jorgenson 
(1993:116) notes that coatis are particularly vulnerable to hunters with dogs.
 There are relatively few reports of capybara hunts with dogs. Ojasti (1991:239) 
writes: “In coastal areas, dogs are often used to drive the animals from the thickets 
to the shore or into water, where they are shot, struck down with a heavy stick, 
or taken with a harpoon.” Similarly, Arcand (1972:33) indicates that dogs drive 
these large rodents into the river for waiting hunters.

HUNTING DOGS IN THE NEOTROPICS
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 Reports of anteater hunts with dogs are likewise rare. Tamanduas, which are 
smaller than most dogs, may be attacked directly (Flesher 2006; Koster 2007:83). 
Dogs are usually more hesitant to attack the larger giant anteaters, which can lead 
to standoffs in the forest (Hames 1979:233; Koster 2008c).
 Several researchers have mentioned the use of dogs in hunting iguanas, and 
the females can be especially vulnerable when they come to the riverside to lay 
eggs, particularly in Central America (Alvarsson 1988:284; Koster 2007:58; 
Taylor 1951:58; Ventocilla 1992:112; see also Herlihy 1986:225). Dogs may also 
pursue other reptiles, particularly turtles and tortoises (Balée 1994:57; Barrington 
Brown 1877:146; Bergman 1980:152; Heinen 1972:140).
 Ethnographers have commented that dogs are a hindrance in hunting 
arboreal prey, particularly game birds and primates (Descola 1994:235; Kaplan 
and Kopischke 1992:99; Werner 1984:113). The data generally agree with this 
observation, but a few reports indicate that dogs have served as pointers for monkeys 
or birds (Gumilla 1791:260; Werner 1984:114; see also Thiollay 2005:1125). In 
some cases, dogs flush game birds, which alight on branches within range of 
hunters with projectile weapons (Karsten 1920:42; Koster 2007:55). Also, dogs 
may successfully pursue monkeys when they are on the ground (Oberg 1953:89; 
Romanoff 1984:109; see also Kitchen 2004:128).
 In addition to the aforementioned species, the list of species that can be hunted 
with the assistance of dogs includes opossums (Taylor 1951:58), ocelots (Harner 
1972:58), rabbits (Greaves 1997), and greater grison (Koster 2007:48). In most 
cases, dogs assist hunters by bringing the animal to bay or corralling it in a hiding 
place. However, dogs are occasionally able to kill prey independently, particularly 
smaller species such as agoutis and armadillos (Arcand 1972:59; Heinen 1972:140; 
Koster 2007:51; Ohl-Schacherer et al. 2007:1179; see also Kohn 2007:9; Roosevelt 
1914:107). Townsend (2000:274) reports that dogs killed about 6% of the animals 
in her sample. Whereas hunters with projectile weapons seldom waste time on 
prey items that are not worth the effort, such wasted time may be inevitable 
when hunting with dogs. Some species, including tayras and the aforementioned 
deer, lead dogs on long fruitless chases, during which the hunters idly wait for 
the dogs to return (Koster 2007:89). Dogs may bring to bay animals that are not 
consumed locally (e.g., anteaters), which the hunters kill so the dogs will resume 
a general search for prey (Hames 1979:233; Koster 2008c; see also Lourival and 
Fonseca 1997). Hunters occasionally catch up to the dogs only to find that their 
quarry has been corralled in a particularly inaccessible burrow or trunk (Koster 
2007:87). Alternatively, dogs may “lie” by barking at empty burrows, which hold 
their attention until hunters arrive to lead them away from the site (Kohn 2007:10; 
Koster 2007:53). Koster (2008a) has developed an optimal foraging model that 
incorporates these time costs as an additional constraint.

THE EFFECTIVENESS OF HUNTING DOGS

Inspired in part by Ross’s (1978) provocative argument that shotguns were generally 
inferior to the traditional technologies that they were replacing throughout the 
Neotropics, a generation of human ecologists used quantitative data to test this 
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counterintuitive opinion. These researchers compared the efficiency of hunting 
weaponry by examining the return rates of the different technologies, as measured 
in kilograms of meat acquired per hour of hunting. These studies showed that 
shotguns provide better returns than either blowguns or bows, which confirmed 
that indigenous hunters were not inexplicably exchanging a superior weapon for 
an inferior one (Hames 1979; Hill and Hawkes 1983; Yost and Kelley 1983; see 
also Alvard 1995).4

 Although the comparative effectiveness of hunting dogs has received less 
attention than hunting with firearms, a few authors have presented quantitative 
data (Table 2). Among the Matses of Peru, the use of dogs appears to provide 
higher returns than hunting with only shotguns or bows (Romanoff 1984:117).5 
Among the Guajá of eastern Brazil, Forline (1997:241–43) reports that the 
combination of dogs and shotguns provides the highest return rate and that the 
use of dogs in combination with bows or hand technologies also provides higher 
return rates than hunting with only guns or other weapons. Koster (2008a) also 
reports that the combination of dogs and guns provides the highest return rate, 
but the sample is heavily influenced by a few tapir kills, and a nonparametric 
comparison reveals no significant differences between hunting with dogs, hunting 
with rifles, and hunting with a combination of the two. A comparison among the 
Huaorani of Ecuador likewise reveals no significant differences associated with 
the presence or absence of dogs (Lu 1999:95–97). Although additional data are 
needed from other sites, hunting dogs therefore appear to rival firearms in their 
overall effectiveness.
 This conclusion might be initially surprising given the previously mentioned 
costs of hunting with dogs (e.g., pursuits of uncatchable species). Also, whereas 
hunters with firearms typically dispatch their prey quickly, pursuits of animals in 
burrows are usually much lengthier, sometimes lasting an hour or more (Alvard 
and Kaplan 1991:93; Irvine 1987:108; Koster 2008a; Smith 2003:115). However, 
dogs compensate for these costs by encountering prey items more frequently than 
hunters working alone. In Nicaragua, for example, hunters with dogs encounter 
more than eight times as many agoutis as hunters without dogs (Koster 2008a). 
Nocturnal species such as pacas and armadillos may be encountered rarely by 
hunters with projectile weapons but flushed routinely by hunting dogs. Thus, 
while it is true that dogs scare away some animals, they also detect more game 
than unaided human hunters.

FACTORS AFFECTING RETURN RATES

In any given environment, the return rate of hunting with dogs depends greatly 
on the population density of prey species. Settings in which there are few animals 
that can be captured with dogs will result in low return rates, and vice versa. To 
the extent that differences in densities are associated with different habitats, the 
relative benefits of hunting with dogs may likewise be associated with habitat 
variation. For example, with the exception of armadillos, comparatively few 
animals that can be hunted with dogs are found in the savannas of Venezuela 
and Colombia, and return rates appear to be correspondingly low (Arcand 1972; 
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Greaves 1997). In forested habitats, mammalian population densities can vary 
considerably in várzea (floodplain), alluvial, and terra firme (dryland) forests 
(Peres 2000), and this variation presumably affects return rates accordingly.
 Variation in prey population densities may explain the relative unimportance 
of dogs to Piro hunters in southeastern Peru. Despite indications that their “ancient 
dogs” were valuable assets in hunting (Pacaya-García 1972), Piro shotgun hunters 
brought dogs on only 3% of the hunts in Alvard and Kaplan’s (1991:84) sample. By 
contrast, Machiguenga bow hunters living 90 km away bring dogs on approximately 
75% of their trips (Alvard and Kaplan 1991:84). Alvard (1995) does not treat the 
presence of dogs as an independent variable, but he reports that the return rate 
of shotgun hunters is at least three times greater than the rate of bow hunters, a 
significant difference. It therefore appears that dogs do not compare favorably with 
firearms in this setting, perhaps because of the relative scarcity of agoutis, pacas, 
and nine-banded armadillos. Koster (2008a) shows that the effectiveness of dogs 
relative to rifles depends largely on an increased encounter rate with these three 
fossorial species. In part because of the seasonal inundations in and around Peru’s 
Manú National Park, however, the densities of the aforementioned species in this 
region are among the lowest reported in the ecological literature (Emmons 1987; 
Nunez-Iturri 2007; Nunez-Iturri and Howe 2007).
 Anthropogenic alterations of Neotropical habitats can also affect wildlife 
population densities, and dogs may be particularly beneficial in agricultural 
landscapes. When working in their fields, Neotropical farmers (including women) 
regularly bring dogs, which roam the fallows and forest edge in search of game. 
When the dogs’ barking indicates that they are pursuing an animal, their owners 
join the chase (Dufour 1990:656; Koster 2007:58; Lu 1999:72; Paolisso and 
Sackett 1985:186–87; Smith 2005:512; Steward 2008:144; see also Jackson 
1983:52). In addition to being an economical use of time, this strategy also helps 
to protect fields from crop-raiding species (Harner 1972:63).
 Based on faunal remains at the Cerro Brujo site in western Panama, Linares 
(1976) hypothesized that some terrestrial mammals flourish in anthropogenic 
habitats, thus providing reliable and convenient hunting opportunities for 
Neotropical farmers. This “garden hunting” hypothesis has subsequently 
received intermittent attention, with most studies providing general support 
for the model (Jorgenson 1993; Naughton-Treves et al. 2003; Smith 2005). 
Interestingly, the species that dominate the Cerro Brujo sample—agouti, paca, 
nine-banded armadillo, and collared peccary—are species that can be hunted 
with dogs. Although these species can also be captured with traps (Smith 
2003:124), the use of dogs may facilitate garden hunting to a greater extent than 
the use of projectile weapons.
 That dogs can be used to capture species which adapt well to anthropogenic 
disturbances appears to be reflected in the geographic patterns of hunting with dogs. 
Several researchers mention that hunting dogs are usually used near communities 
but less often in remote areas (Dunn 2004:109–10; Kensinger 1995:14; Paolisso 
and Sackett 1985:187; Sirén et al. 2004:1327). If hunting zones are similarly 
profitable regardless of distance from the community, then hunters may remain 
close to minimize unproductive traveling time. In addition, hunters with dogs may 
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avoid remote forests to lessen the risk that their dogs will be attacked by jaguars 
(Dunn 2004:110).
 In addition to effects related to habitat variation, the effectiveness of dogs 
may also vary seasonally. Although there has been relatively little research on 
the effect of rain on tracks (G. Johnson 2003:34; cf. Pearsall and Verbruggen 
1982:26–27), some informants claim that dogs are more effective at tracking in 
the dry season (Claggett 1998:11; cf. Koster 2007:47). During heavy rainstorms, 
dogs may be unable to follow tracks (Flesher 2006; Smith 2003:112; see also 
Roosevelt 1914:106), but perhaps a more important factor is the hunters’ inability 
to hear the barking of their dogs (Koster 2007:46–47). There are few quantitative 
data on the subject, but nonparametric tests reveal no significant differences 
between the return rates of hunting trips in the wet and the dry season in Nicaragua 
(author’s unpublished data). Among the Machiguenga of Peru, dogs are relatively 
less important in the wet season when hunters use projectile weapons to target 
seasonally fatter primates (Kaplan and Kopischke 1992:99).
 Although return rates are undoubtedly affected by aspects of local ecology 
and climate, it is reasonably clear that much of the variation in hunting success 
is associated with the skill of the hunters’ dogs. Several ethnographers have 
commented on individual heterogeneity in the effectiveness of hunting dogs 
(Dufour 1981:164; Howard 2001:247; Sponsel 1981:217; Taylor 1974:24; Yde 
1965:120). Crediting the skill of their dogs, Descola (1994:247) writes that only 
some Achuar hunters routinely catch peccaries. In general, the esteem for dogs 
depends on the animals that they are capable of capturing, with greater regard 
given to dogs that successfully pursue large prey species (Descola 1994:233; 
Howard 2001:255; Smith 2003:117). A number of variables could conceivably 
influence the effectiveness of a given dog, including breeding, training, age, 
sex, and health, but there has apparently been no research on this subject in the 
Neotropical literature.

ACQUISITION, TRAINING, AND TREATMENT OF DOGS

Dogs can be acquired in a variety of ways. Many are purchased or traded, as either 
adults or juveniles. Adult dogs with a reputation for hunting preferred prey species 
may command a significant price, including shotguns, canoes, axes, machetes, or 
relatively large sums of cash (Descola 1994:230; Howard 2001:248–49; Koshear 
1995:93; Koster 2007:44; Rivière 1969:54; see also Schomburgk 1922:344). In 
some cases, dogs are traded through relatively elaborate exchange networks, 
and groups like the Waiwai in Guyana have developed reputations as sources 
of good dogs (Arcand 1972:60; Butt Colson 1973:52–53; Howard 2001:248; 
Hurault 1968:6; Rivière 1969:53; Yde 1965:120; Zent 1999:55). Although dogs 
are traded or gifted locally, a sizeable percentage of dogs appears to be imported 
from unforested areas (Wassén 1935:88; Fiorello et al. 2006:766; Kohn 2007:11; 
see also Smith 2003:117).
 Although owners may attempt to breed their females with talented males 
(Arcand 1972:60; Koster 2007:44; cf. Roosevelt 1914:151), managed breeding 
is seldom a priority. As a result, most dogs are considered mutts, often described 



  589

as short-haired, small to medium-sized dogs (Kohn 2007:11; Lauer 2005:281; 
Nimuendajú 1946:75; Oberg 1949:12; Snethlage 1917:49; Wagley 1977:60; Yde 
1965:117). Indigenous societies seem to be impressed with the size and presumed 
hunting abilities of the purebred dogs that they encounter on occasion (Descola 
1994:231; Good and Chanoff 1991:316; see also Carneiro da Cunha and de 
Almeida 2000:15).
 The training of dogs in the Neotropics seldom conforms to Western norms, 
as dogs rarely receive positive or negative reinforcement for specific behaviors 
or responses to commands (Lu 1999:75; Metzger and Morey 1983:144; Smole 
1976:180). More commonly, adolescent dogs are brought on hunting outings 
with experienced dogs in the hope that they will learn by imitation (Descola 
1994:233; Howard 2001:247; Koster 2007:44; see also St. Clair 1834:316). There 
are indications that dogs in the Guyana region are trained to hunt specific kinds of 
prey (Henfrey 2002:100; Roth 1970:174), but this may reflect the dogs’ intrinsic 
tendencies, not intentional training by the hunters (Farabee 1967:51; see also Taylor 
1974:24). Immediately following a kill, dogs may be coated with the animal’s 
blood (Karsten 1920:50), rubbed with its stomach contents (Smith 1976:456; 
Zent 1999:237), or given a piece of the animal’s meat (Koster 2007:51; St. Clair 
1834:317), but such practices are by no means universal (e.g., Henry 1964:86). 
In the community, dogs may be deliberately exposed to the flesh or hair of the 
animal that they should pursue on subsequent hunting trips (Dreyfus 1963:29; 
Kahn 1931:81–82; Karsten 1920:40; Kohn 2007:8; Métraux 1946:451).
 Hunters in the Neotropics employ a broad variety of magic, rituals, and charms 
to enhance their hunting success (e.g., Carneiro 1974), so it is not surprising that 
similar methods are used on dogs to promote better performance. Many hunters 
prepare mixtures of plants and other materials, which are administered to the 
mouth, nose, or skin of their dogs (Alexiades 1999:252; Carneiro 1974:131; 
Henry 1964:85–86; Karsten 1920:46–50; Jackson 1983:47; Lans et al. 2001; 
Metzger and Morey 1983:144; Ruddle 1970:59; Yde 1965:120; Zent 1999:237). 
Occasionally, some of the ingredients are hallucinogenic (Bianchi 1988:43; Kohn 
2007:9); others are meant to mimic the appearance or smell of prey species (Balée 
1994:105; Vickers 1976:119). Incantations and songs are also used to enhance the 
effectiveness of dogs (Brown 1984:552; Descola 1994:232–34; Smole 1976:180). 
Other methods seem torturous, such as the placement of hot axes on the dog’s 
chest (Balée 1994:145), docking the tails of ineffective dogs (Carneiro 1974:131), 
or subjecting dogs to the bites and stings of ants or wasps (Farabee 1967:51; Holt 
et al. 2004:73; Yde 1965:120). There are also numerous remedies for injured or 
sick dogs (Descola 1994:232; Lans et al. 2001; Werner 1984:115).
 Although researchers may take for granted the presence of dogs (Civrieux 
1980), their poor condition rarely escapes notice, as numerous ethnographers 
have mentioned the meager rations given to dogs (e.g., Jackson 1983:41). Many 
dogs survive by scavenging for refuse and food scraps (Dumont and Hurlich 
1981:23; Gregor 1977:97–99; Kracke 1981:138; Petrullo 1939:172). In some 
settings, dogs appear to consume human excrement on a regular basis (Bergman 
1980:152; Dreyfus 1963:29; Myers 1946:21; Werner 1984:103). In other settings, 
however, dogs receive foods prepared for household consumption, including 
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vegetable products such as manioc (Descola 1994:231; Howard 2001:243; Koster 
2007:44; Nimuendajú 1946:75). Puppies are sometimes fed milk from cows 
(Koster 2007:44) or human breast milk (Alexiades 1999:157; Descola 1994:231; 
Roth 1970:551; Wilbert 1972:97).
 Although dogs may be subject to taboos that differ from those of their owners 
(Descola 1994:232), they also receive foods that are not consumed by humans, 
such as the meat of tabooed species (Descola 1994:233; Sponsel 1981:192), the 
fetuses of captured prey (Forline 1997:246; Sponsel 1981:263), or the intestines 
of harvested animals (Montiel Ortega et al. 1999:47). Although Lyon (1970) 
reports that Wachipaeri dogs in Peru consume virtually all small bones, some 
groups prevent their dogs from eating bones of certain game species (Karsten 
1920:42,50; Métraux 1946:451; Wafer 1934:70). Dogs may be kept hungry, 
ostensibly to improve their motivation and effectiveness (Crocker 1990:97; 
Descola 1994:231; Holt et al. 2004:47; Metzger and Morey 1983:144; Wilbert 
1972:97; see also Santa Teresa 1959:144). There is abundant evidence that good 
hunting dogs receive better care than their less-talented peers (Crocker 1985:32; 
Heinen 1972:140; Im Thurn 1967:232; Koster 2007:128; McSweeney 2000:66; 
Rivière 1969:41; Sponsel 1981:218).
 In addition to their use as hunting companions, dogs also fulfill other roles 
in the Neotropics. As in other regions, they are frequently given personal names 
and treated as pets, especially as puppies (Bennett 1962:39; Carneiro n.d.; Koster 
2007:129; Yde 1965:119).6 On excursions away from the community, dogs 
may provide a buffer against jaguars, which preferentially attack dogs instead 
of humans (Sponsel 1981:195–96; see also Barrington Brown 1877:53). Finally, 
there are numerous references to their use as watchdogs (Coimbra et al. 2002; 
Howard 2001:242; Kloos 1971:59; Wilbert 1972:96; Whitten 1976:68; Yde 
1965:119–20; see also Smole 1976:179). The value of this latter service should 
not be overlooked given the prevalence of intergroup raiding in the Neotropics 
prior to pacification by national governments (Métraux 1949; see especially 
Harner 1972:63).
 Compared with other regions in the prehistoric Americas (Schwartz 1997), 
including among the Preclassic Maya (Clutton-Brock and Hammond 1994), there 
is little evidence for the consumption of dogs by ethnographically known societies 
in the Neotropics south of Mesoamerica (Dumont and Hurlich 1981:21; Henfrey 
2002:121; Taylor 1981:27; Thomas 1983:320; for an exception, see Morey and 
Morey 1980:262).

DEMOGRAPHIC PATTERNS

Numerous animals, including several species that can be hunted with dogs, are 
capable of severely wounding the dogs (Table 3). Jaguars are particularly dangerous 
because they ambush dogs in the forest (Brett 1868:220–21; Siemel and O’Brien 
1965:107–8; see also Schomburgk 1837:333). Other feline predators may also 
attack dogs, probably in self-defense on some occasions. Peccaries attack dogs 
in self-defense, and their sharp canines can fatally wound dogs (Banner 1961:13; 
Coimbra et al. 2002:173; Wagley 1977:61–62; see also Werner 1984:115). The 
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sharp teeth of coatis can likewise prove fatal for dogs, as can the formidable claws 
of giant anteaters (Bianchi 1988:43; Carneiro n.d.). Porcupine quills might not be 
lethal at first, but subsequent infections can prove fatal (Flesher 2006). Numerous 
snake species can inflict fatal wounds, including the bushmaster (Lachesis spp.) 
and the fer-de-lance (Bothrops atrox). The increased risk of snakebites at night 
may discourage nocturnal hunting with dogs (Claggett 1998:13). Finally, whereas 
scorpion stings can be deadly, the primary risk associated with fire ants seems to 
be blindness or impaired vision (Moser and Taylor 1963:446; Jackson 1983:48). 
Dogs may be kept tied up in the community in part to protect them from hazards 
in the forest (Karsten 1920:50–51).

TABLE 3
Species capable of killing dogs or injuring them sufficiently 

so they are no longer useful as hunting companions

Common name Scientific name Sources

Jaguar Panthera onca Flesher 2006; Husson 1978; Koster 2007

Puma Puma concolor André 1904; Bell 1989; Flesher 2006 

Ocelot Leopardus pardalis Husson 1978

Giant anteater Myrmecophaga tridactyla Bates 1962; Roosevelt 1914; Taylor 1974

Dwarf porcupine Coendou insidiosus Flesher 2006

Coati Nasua spp. Flesher 2006; Taylor 1974

Tapir Tapirus spp. Smith 1976

White-lipped peccary Tayassu pecari Smith 1976; Wagley 1977

Collared peccary Tayassu tajacu Koster 2007; Smith 2003

Snakes Multiple species Koster 2007; Lans et al. 2001

Ants Unspecified Jackson 1983; Moser and Taylor 1963

Scorpion Unspecified Lans et al. 2001

 In addition to being attacked by other animals, dogs can die from a variety 
of causes, such as random accidents and hunting injuries (Alexiades 1999:130; 
Koster 2007:128; Ventocilla 1992:97). Various diseases and mange are also 
problematic and undoubtedly exacerbated by malnutrition (Fiorello et al. 2006; 
Lans et al. 2001). Malnutrition also appears to explain the low survivorship of 
puppies (Balée 1994:57; Kohn 2007:11; Smole 1976:180; Yu 1997:166).
 There are few quantitative data on the demographics of dog populations 
in the Neotropics. The research of Fiorello et al. (2006) in Bolivia provides the 
most comprehensive dataset. They report that the average age of dogs is 3.5 
years and the annual mortality of adult dogs is 34% (Fiorello et al. 2006:766). 
The average litter size is 4.2, but 73% of puppies die as neonates, primarily for 
medical reasons (Fiorello et al. 2006:766). Koster (2008a) reports an annual 
mortality rate of 49% for adult dogs, and approximately half of the puppies die as 
neonates. Yu (1997:166) indicates that almost no puppies survive to adulthood in 
the Venezuelan savanna.

HUNTING DOGS IN THE NEOTROPICS
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HYPOTHESES FOR THE ABSENCE OF DOGS 
IN PREHISTORIC AMAZONIA

Two hypotheses for the absence of dogs in prehistoric Amazonia merit attention: 
(1) Neotropical societies deliberately declined to adopt dogs when presented with 
opportunities, and (2) other factors prevented the dispersal and acquisition of 
dogs. These alternatives are not necessarily mutually exclusive, and it is likely 
that the circumstances surrounding the acquisition of dogs varied throughout the 
region, both before and during the historical period. Nevertheless, the desirability 
of dogs from an indigenous perspective is a key question. 
 Given the evidence that hunters with dogs can enjoy return rates that 
compare favorably with those of hunters with firearms, the first hypothesis—that 
Neotropical hunters intentionally rejected dogs—may be somewhat tenuous. 
However, the available quantitative evidence is limited, and the aforementioned 
research from the Peruvian floodplains suggests that dogs may be comparatively 
ineffective in such habitats (Alvard 1995). Three potentially important variables 
must be considered. First, as noted previously, contemporary dogs are almost 
invariably descended from European dogs (Leonard et al. 2002). Although it is 
plausible that the indigenous dogs did not differ significantly from their European 
replacements in terms of hunting skill, the reportedly smaller size of pre-European 
dogs makes this a worthwhile research question. Second, hunters in precontact 
Amazonia lacked steel tools, notably machetes and axes (Carneiro 1979). Given 
the importance of these tools to pursuits of animals in hollow trunks (e.g., agoutis), 
the effect that their absence would have had on return rates is an open question.
 Third, given that hunting with dogs requires qualitatively different strategies 
than hunting with projectile weapons, perhaps the benefits of hunting dogs were 
not immediately apparent. By comparison, the switch from bows and blowguns to 
shotguns and rifles may have been relatively seamless as hunters recognized the 
greater range and stopping power of firearms once they had successfully spotted and 
stalked a prey item—an aspect of hunting with which they were already familiar. 
In contrast, hunting with dogs requires an understanding of the ways in which prey 
species will react to dogs, interpretation of the dogs’ barking, occasionally frenetic 
charges through the underbrush, and strategies to kill animals once they have been 
chased into the river or corralled in burrows or trunks. Given the learning curve 
and the dogs’ tendency to scare away arboreal targets, an initial reluctance to 
rely on hunting dogs is understandable. Interestingly, whereas Århem (1976:34) 
writes that the Makuna rarely used their dogs for hunting, he later writes that dogs 
had become the preferred technology for hunting peccaries (Århem 1998:109). 
Similarly, whereas the Sirionó did not appreciate the value of a dog introduced 
by Holmberg (1969:272–73), dogs had become regular companions of Sirionó 
hunters by the 1990s (Townsend 1995). There seems to be a lag between the first 
introduction of dogs to a society and their widespread use in hunting.
 Other factors may have discouraged societies from acquiring and keeping 
dogs. First, some groups were initially frightened by dogs, in large part because 
they attacked members of the community (Holmberg 1969:272–73; Rival 2002:77; 
see also Steinen 1942:189–90). Also, dogs may attack and kill other domestic 
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animals (Crocker 1985:33; Henley 1982:47; Koster 2007:128) or otherwise 
steal food (Holmberg 1969:273; see also Werner 1984:140). These aggressive 
and mischievous tendencies can lead to disputes within the community (Rivière 
1969:176; Werner 1984:233). When combined with doubts about the value of 
dogs in hunting, these undesirable behaviors could have dissuaded some groups 
from keeping dogs.
 In contrast, anecdotal evidence suggests that dog populations may have been 
extirpated by “environmental hazards” among groups that were strongly motivated 
to acquire and keep dogs (A. Johnson 2003:196). Raimondi (1867:131) suggests 
that dog populations persist in the foothills of the Peruvian Cordillera Oriental 
because there are no “jaguars and other beasts of prey,” which regularly kill dogs 
in lowland forests. These observations therefore support the alternative hypothesis 
that the high mortality of dogs in Neotropical environments hindered their 
diffusion into Amazonia. This view accords well with the geographic distribution 
of dogs in the prehistoric Neotropics. That is, dogs were found among “groups 
on the margins of the vast rainforest” (Schwartz 1997:40), perhaps because those 
societies lived near locales where they could continually acquire new dogs to 
replace those that they lost. In support of this hypothesis, it is noteworthy that dogs 
were often acquired from the highlands during the historic period (Belt 1911:159; 
Borja 1965:248; Oberem 1980:193; see also Salomon 1986:82). Perhaps these 
dogs were needed to replenish declining populations in the lowlands. 
 This hypothesis also helps to explain why some societies did not acquire 
dogs until the twentieth century. On the one hand, Kaplan and Kopischke 
(1992:99) speculate that, because they can reproduce, dogs of European origin 
would have spread quickly via the same postcontact trade networks that provided 
steel tools. However, the inverse is also true, and the high mortality of dogs 
along those trading routes might have prevented their spread into the forest until 
other sources emerged. For example, some societies acquired their first dogs 
from mestizo or cabloco settlers (Nimuendajú 1967:94) or government agencies 
(Forline 1997:122).

DISCUSSION

The impressive subsistence adaptations of indigenous societies in Neotropical 
ecosystems have been well-documented (Sponsel 1986), and it is unlikely that 
prehistoric peoples would have kept dogs if the costs were too great. However, 
as seen in Smith’s (1991) examination of the Inuit transition from sled dogs to 
snowmobiles, an integrated cost-benefit analysis of technological change is often 
problematic and contingent on numerous assumptions. Studying the incorporation 
of dogs into Neotropical societies is similarly difficult because dogs entail a wide 
variety of costs and benefits (Figure 2), many of which cannot easily be converted 
into a common economic measure. Nevertheless, it is clear that the costs and 
benefits and, by extension, the net value of dogs exhibit variation throughout 
the region, both in contemporary and prehistoric settings. Depending on the 
availability and effectiveness of alternative hunting accessories, the relative 
benefits of hunting dogs would likewise vary accordingly.

HUNTING DOGS IN THE NEOTROPICS
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 Of the variables shown in Figure 2, perhaps the hardest to quantify is the 
emotional value of dogs as pets. Indigenous Amazonian societies have habitually 
tamed a wide variety of wildlife species for no apparent reasons other than 
companionship and entertainment (Erickson 2000). Perhaps despite some initial 
fear or skepticism, Neotropical peoples would likely have eventually been eager 
to acquire dogs as pets, much like the Matis in northwestern Brazil requested dogs 
from FUNAI contact teams (Anonymous 1978). Given the cross-cultural ubiquity 
and appeal of dogs as pets, maybe it is unnecessary to discern a clear economic 
benefit of keeping dogs. Nevertheless, in addition to their value as pets, dogs 
almost certainly provide enough benefits as watchdogs or companions to at least 
some hunters (including women and elderly men) that they would be kept unless 
the costs of acquiring and maintaining dogs were truly impractical. Accordingly, 

Figure 2. Costs and benefits of dogs and proximate variables affecting the overall net value.
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current evidence suggests that the high mortality of dog populations in the lowland 
Neotropics prevented the dispersal of dogs into prehistoric Amazonia.
 The absence of dogs in Amazonia remains an interesting ethnological 
problem, and the ethnographic record provides valuable perspectives on the 
benefits and challenges of keeping dogs. However, quantitative studies remain 
relatively rare, and one goal of this paper is to highlight the need for additional 
research on the use of hunting dogs in the Neotropics (Table 4). Compared with 
hunting with only projectile weapons, use of hunting dogs clearly affects both the 
rates at which prey are encountered and subsequent pursuit strategies, which in 
turn impact return rates. To assess how hunting with dogs compares with the use 
of other technologies, it is therefore important to treat the presence of dogs as an 
independent variable affecting the outcome of a hunt. In addition, additional data 
on the demographics of dog populations would be beneficial—particularly how 
mortality rates vary in relation to diet, care, and other risk factors.
 There are limitations to the inferences that can be drawn from ethnographic 
data, however, and reconstructing the process by which dogs of European ancestry 
spread throughout the Neotropics will require input from archaeologists and 
historians. In particular, there are historical references to the exchange of dogs 
(e.g., Barrere 1743:154), and it might be possible to elucidate the trade networks 
through which they passed.

1. How do return rates vary across habitats, seasonally, and in combination with other 
hunting accessories? How does the use of dogs impact the species composition of the 
harvest? Human ecologists can use focal observations and hunting questionnaires to 
assess variability in return rates and harvests. 

2. To what extent is there individual heterogeneity in the effectiveness of hunting dogs? 
What variables (e.g., sex, age, size, training, health, ancestry, etc.) are associated with 
heterogeneity? In addition to observational data and questionnaires, reports from hunters 
may reliably indicate the effectiveness of individual dogs.

3. How does the economic importance and status of dogs vary with subsistence strategies, 
such as the varying forms of foraging and horticulture? Comprehensive ethnographic 
and archaeological reports, including nutritional research, can inform ethnological 
studies of the roles that dogs play in different ecological settings.

4. What factors affect the birth and mortality rates of dogs in Neotropical settings? Are 
populations self-sustaining without immigration? How are dogs acquired? Models used 
by anthropological demographers could be adapted for research on dog populations.

5. What was the precontact distribution of dogs? Complemented by archaeological data, 
linguistic research on the terms for dogs can produce a map of their distribution in the 
prehistoric Neotropics.

6. How and when did dogs disperse throughout Amazonia? How did societies learn to 
care for dogs and use them for hunting? Historical references can be used to reconstruct 
trade networks, and ethnohistorical research among societies that recently acquired 
dogs could provide valuable insight into the ways in which dogs are incorporated into 
subsistence practices.

TABLE 4
An agenda for research on hunting dogs in the lowland Neotropics

HUNTING DOGS IN THE NEOTROPICS
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CONCLUSION

Dogs can be effectively employed in pursuits of several common Neotropical 
game species, and hunting with dogs is now common throughout lowland Latin 
America. The return rates of hunters with dogs generally compare favorably with 
those of hunters with firearms, which helps to explain the persistence of hunting 
dogs even in settings where rifles and shotguns are widely used. In the future, the 
increasing fragmentation of Neotropical forests may lead to a greater reliance on 
hunting dogs relative to firearms. Some of the species that are frequently pursued 
by hunters with firearms but rarely with dogs, such as white-lipped peccaries and 
primates, are highly sensitive to anthropogenic disturbances (Daily et al. 2003). 
By contrast, species like agoutis, pacas, nine-banded armadillos, and collared 
peccaries are relatively tolerant of anthropogenic habitats (Daily et al. 2003; 
Naughton-Treves et al. 2003). Furthermore, the high reproductive rates of these 
species make them comparatively less vulnerable to overhunting (Bodmer et al. 
1997). If fragmented forests become progressively dominated by these adaptable 
species, hunting with dogs may be increasingly preferred over firearms. Given 
the possible implications for the sustainability of wildlife harvests, the complex 
relationships between prey population densities, habitat modification, and the 
use of different hunting technologies therefore merit increased attention from 
conservationists (Koster 2008b).
 From an anthropological perspective, the use of hunting dogs in the lowland 
Neotropics remains an understudied topic. On the one hand, there are numerous 
brief reports about the use and treatment of dogs, which permits generalizations 
to be made in this review. On the other hand, dogs have rarely been the subject 
of systematic ethnographic investigations, which are needed to resolve interesting 
ethnological questions pertaining to cross-cultural variability in the training, care, and 
relative economic importance of dogs. In addition to providing ethnoarchaeological 
perspectives on the use of hunting dogs among the prehistoric societies that kept 
them, such research could also be used to test hypotheses regarding the recent 
absence of dogs in much of Amazonia. More generally, additional research will 
contribute to the understanding of worldwide diversity in relationships between 
humans and the world’s first domesticated animal.

NOTES
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would also like to thank the many researchers who recommended sources and shared their 
opinions on dogs in the Neotropics. Finally, I am especially grateful for the resourceful, 
diligent staff members in the interlibrary loan departments at Penn State University and the 
University of Cincinnati.
 1. For the 11 species that appear in Koster’s (2008b) sample, there is a significant 
correlation between the number of times that those prey types are mentioned in ethnographic 
reports and the number of specimens that were harvested with the assistance of dogs in the 
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Nicaragua sample (Pearson’s r = 0.736; p = 0.01; n = 11). By contrast, there appears to 
be no relationship between the number of ethnographic mentions and the percentage of 
specimens that were hunted with the help of dogs (Pearson’s r = 0.118; p = 0.73; n = 
11). These results suggest that ethnographers may take notice of frequently-hunted game 
species while rarer species that are particularly associated with the use of dogs may be 
underrepresented in ethnographic reports.
 2. Biologists sometimes use dogs to locate many of these same species, including 
agoutis (Silvius and Fragoso 2003:75), pacas (Collett 1981:513–14), collared peccaries 
(Arambiza and Guerrero 2000:110; Fragoso 1994:126–27), tapirs (Hernandez-Divers 
and Foerster 2001), and jaguars (McBride and McBride 2007; Soisalo and Cavalcanti 
2006:489).
 3. Where they coexist, collared peccaries frequently hide in the burrows of giant 
armadillos (Fragoso 1999:996; Miller 1930:18).
 4. The highest return rate in the Yost and Kelley (1983) sample is provided by spears. 
Given their comment that dogs “bring some of the largest protein packages in the forest 
into the range of the spear” (Yost and Kelley 1983:206), it is regrettable that they examine 
only the technologies carried by the hunters and not the presence of dogs as an independent 
variable. In their harvest data, virtually all of the animals that were killed with spears can be 
hunted with dogs, including collared peccaries, white-lipped peccaries, pacas, capybaras, 
tapirs, and agoutis.
 5. Romanoff (1984) reports his data in terms of kilograms per hunt, which makes 
comparisons problematic given that hunting trips vary in length.
 6. Indigenous folklore in the lowland Neotropics includes numerous references to 
dogs (Villar 2005; Wilbert 1970, 1974; Wilbert and Simoneau 1979, 1982).

REFERENCES CITED

Alexiades, M. N. 1999. Ethnobotany of the Ese Eja: Plants, health, and change in an 
Amazonian society. Ph.D. dissertation, City University of New York.

Allchin, B. 1966. The stone-tipped arrow. New York: Barnes and Noble.
Altrichter, M. 2005. The sustainability of subsistence hunting of peccaries in the Argentine 

Chaco. Biological Conservation 126:351–62.
Alvard, M. 1995. Shotguns and sustainable hunting in the Neotropics. Oryx 29:58–66.
Alvard, M., and H. Kaplan. 1991. “Procurement technology and prey mortality among 

indigenous Neotropical hunters,” in Human predators and prey mortality. Edited by 
M. Stiner, pp. 79–104. Boulder, CO: Westview Press.

Alvarsson, J. 1988. The Mataco of the Gran Chaco: An ethnographic account of change and 
continuity in Mataco socio-economic organization. Stockholm, Sweden: Almqvist & 
Wiksell International.

André, E. 1904. A naturalist in the Guianas. London: Thomas Nelson & Sons.
Anonymous. 1978. Uapá: Cachorros facilitam atração. Revista de Atualidade Indígena 

8:16–24.
Arambiza Segundo, A., and J. Guerrero. 2000. “Métodos de captura y su efectividad en 

mamíferos en cerro cortado, Izozog, Gran Chaco, Santa Cruz, Bolivia,” in Manejo de 
fauna silvestre en Amazonia y Latinoamérica. Edited by E. Cabrera, C. Mercolli, and 
R. Resquín, pp. 107–11. Asuncion, Paraguay: CITES Paraguay, Fundacion Mois.

Arcand, J. B. 1972. A contribution to Cuiva ethnography. Ph.D. dissertation, Cambridge 
University.

HUNTING DOGS IN THE NEOTROPICS



598 JOURNAL OF ANTHROPOLOGICAL RESEARCH

Århem, K. 1976. Fishing and hunting among the Makuna: Economy, ideology and 
ecological adaptation in the northwest Amazon. Göteborgs Etnografiske Museum 
Årstryek 27–44.

———. 1998. Makuna: Portrait of an Amazonian people. Washington, DC: Smithsonian 
Institution Press.

Balée, W. 1994. Footprints of the forest: Ka’apor ethnobotany – the historical ecology of 
plant utilization by an Amazonian people. New York: Columbia University Press.

Banner, H. 1961. O Índio Kayapó em seu acampamento. Boletim do Museu Paraense 
Emílio Goeldi (nova série). Antropologia 13:1–49.

Barbarán, F. R. 2000. “Recursos alimenticios derivados de la caza, pesca y recolección 
de los Wichi del río Pilcomayo (Provincia de Salta, Argentina),” in Manejo de fauna 
silvestre en Amazonia y Latinoamérica. Edited by E. Cabrera, C. Mercolli, and R. 
Resquín, pp. 507–27. Asuncion, Paraguay: CITES Paraguay, Fundacion Mois.

Barrere, P. 1743. Nouvelle relation de la France equinoxiale. Paris: Chez Piget, Da 
Monneville et Durand.

Barrington Brown, C. 1877. Canoe and camp life in British Guiana. London: E. Stanford.
Bates, H. W. 1962. The naturalist on the River Amazons. Berkeley and Los Angeles: 

University of California Press.
Begossi, A., R. A. M. Silvano, B. D. do Amaral, and O. T. Oyakawa. 1999. Uses of fish and 

game by inhabitants of an extractive reserve (Upper Juruá, Acre, Brazil). Environment, 
Development and Sustainability 1:73–93.

Bell, C. N. 1989. Tangweera: Life and adventures among gentle savages. Austin: University 
of Texas Press. (Originally published in 1899)

Belt, T. 1911. The naturalist in Nicaragua. London: J.M. Dent & Sons. (Originally 
published in 1874)

Bennett, C. F., Jr. 1962. The Bayano Cuna Indians, Panama: An ecological study of 
livelihood and diet. Annals of the Association of American Geographers 52:32–50.

Bergman, R. W. 1980. Amazonian economics: The simplicity of Shipibo wealth. Dellplain 
Latin American studies 6. Syracuse, NY: Syracuse University Department of 
Geography.

Bianchi, C. 1988. El Shuar y el ambiente: Conocimiento del medio y cacería no destructiva, 
second ed. Quito: ABYA-YALA.

Bodmer, R. E., J. F. Eisenberg, and K. H. Redford. 1997. Hunting and the likelihood of 
extinction of Amazonian mammals. Conservation Biology 11:460–66.

Borja, A. de. 1965. “Relación en suma de la doctrina e beneficio de Pimampiro y de las 
cosas notables que en ella hay, de la cual es beneficiado el P. Antonio Borja,” in 
Relaciones geográficas de Indias. Edited by M. Jiménez de la Espada, pp. 248–53. 
Madrid: Ediciones Atlas. (Originally published in 1582)

Brett, W. H. 1868. Indian tribes of Guiana: Their conditions and habits. London: Bell and 
Daldy.

Brown, M. F. 1984. The role of words in Aguaruna hunting magic. American Ethnologist 
11:545–58.

Bulmer, R. 1968. The strategies of hunting in New Guinea. Oceania 38:302–18.
Butt Colson, A. 1973. Inter-tribal trade in the Guiana highlands. Antropológica 34:1–69.
Carneiro, R. L. 1974. “Hunting and hunting magic among the Amahuaca of the Peruvian 

montaña,” in Native South Americans: Ethnology of the least known continent. Edited 



  599

by P. J. Lyon, pp. 122–31. Prospect Heights, IL: Waveland Press.
———. 1979. “Tree felling with the stone ax: An experiment carried out among the 

Yanomamö Indians of southern Venezuela,” in Ethnoarchaeology. Edited by C. 
Kramer, pp. 21–58. New York: Columbia University Press.

———. n.d. “Indians of the tropical forest.” Unpublished ms. in the author’s possession.
Carneiro da Cunha, M., and M. W. B. de Almeida. 2000. Indigenous people, traditional 

people, and conservation in the Amazon. Daedalus 129:315–38.
Caviglia, S. E., H. Yacobaccio, and L. Borrero. 1986. “Las Buitreras: Convivencia 

del hombre con fauna extinta en Patagonia Meridional,” in New evidence for the 
Pleistocene peopling of the Americas. Edited by A. Bryan, pp. 295–315. Orono, ME: 
Center for the Study of Early Man.

Chandless, W. 1866a. Ascent of the River Purûs. Journal of the Royal Geographical 
Society of London 36:86–118.

———. 1866b. Notes on the River Aquiry, the principal affluent of the River Purûs. 
Journal of the Royal Geographical Society of London 36:119–28.

Civrieux, M. de 1980. “Los Cumanagoto y sus vecinos,” in Los aborigenes de Venezuela, 
vol. 1. Edited by W. Coppens, pp. 27–240. Caracas: Fundación La Salle de Ciencias 
Naturales.

Claggett, P. R. 1998. “The spatial extent and composition of wildlife harvests among three 
villages in the Peruvian Amazon.” Paper presented at the annual meeting of the Latin 
American Studies Association, September 24–26, Chicago.

Clutton-Brock, J. 1995. “Origins of the dog: Domestication and early history,” in The 
domestic dog: Its evolution, behaviour, and interactions with people. Edited by J. 
Serpell, pp. 7–20. Cambridge: Cambridge University Press.

Clutton-Brock, J., and N. Hammond. 1994. Hot dogs: Comestible canids in Preclassic 
Maya culture at Cuello, Belize. Journal of Archaeological Science 21:819–26.

Coimbra, C. E. A., Jr., N. M. Flowers, F. M. Salzano, and R. V. Santos. 2002. The Xavánte 
in transition: Health, ecology, and bioanthropology in central Brazil. Ann Arbor: 
University of Michigan Press.

Colchester, M. 1997. La ecologia social de los indigenas Sanema. Scientia Guaianae 
7:111–40.

Colell, M., C. Maté, and J. E. Fa. 1994. Hunting among Moka Bubis in Bioko: Dynamics 
of faunal exploitation at the village level. Biodiversity and Conservation 3:939–50.

Collett, S. F. 1981. Population characteristics of Agouti paca (Rodentia) in Colombia. 
Publications of the Museum, Michigan State University, Biological Series 5:489–602.

Conklin, B. A. 1989. Images of health, illness, and death among the Wari’ (Pakaas Novos) 
of Rondonia, Brazil. Ph.D. dissertation, University of California-San Francisco.

Cooke, R. G., and A. J. Ranere. 1989. “Hunting in pre-Columbian Panama: A diachronic 
perspective,” in The walking larder: Patterns of domestication, pastoralism, and 
predation. Edited by J. Clutton-Brock, pp. 295–315. London: Unwin Hyman.

———. 1992. Precolumbian influences on the zoogeography of Panama: An update based 
on archaeofaunal and documentary data. Tulane Studies in Zoology and Botany 
(supplement) 1:21–58.

Coomes, O. T. 1992. Making a living in the Amazon rain forest: Peasants, land, and 
economy in the Tahuayo River basin of northeastern Peru. Ph.D. dissertation, 
University of Wisconsin.

HUNTING DOGS IN THE NEOTROPICS



600 JOURNAL OF ANTHROPOLOGICAL RESEARCH

Coppens, W. 1983. “Los Hoti,” in Los aborigenes de Venezuela, vol. 3. Edited by W. 
Coppens, pp. 243–301. Caracas: Fundación La Salle de Ciencias Naturales.

Coppinger, R., and L. Coppinger. 2002. Dogs: A new understanding of canine origin, 
behavior, and evolution. Chicago: University of Chicago Press.

Cormier, L. A. 2003. Kinship with monkeys: The Guajá foragers of eastern Amazonia. 
New York: Columbia University Press.

Crevaux, J. 1883. Voyages dans l’Amérique du Sud. Paris: Hachette.
Crocker, J. C. 1985. “My brother the parrot,” in Animal myths and metaphors in South 

America. Edited by G. Urton, pp. 13–47. Salt Lake City: University of Utah Press.
Crocker, W. H. 1990. The Canela (Eastern Timbira), I: An ethnographic introduction. 

Smithsonian Contributions to Anthropology 33. Washington, DC: Smithsonian 
Institution Press.

Cuéllar Soto, E. 2000. “Automonitoreo de la cacería de armadillos en Izogog, Gran Chaco-
Bolivia,” in Manejo de fauna silvestre en Amazonia y Latinoamérica. Edited by 
E. Cabrera, C. Mercolli, and R. Resquín, pp. 113–17. Asuncion, Paraguay: CITES 
Paraguay, Fundacion Mois.

Cullen, L., Jr. 1997. Hunting and biodiversity in Atlantic forest fragments, São Paulo, 
Brazil. Master’s thesis, University of Florida.

Daily, G. C., G. Ceballos, J. Pacheco, G. Suzán, and A. Sánchez-Azofeifa. 2003. 
Countryside biogeography of Neotropical mammals: Conservation opportunities in 
agricultural landscapes of Costa Rica. Conservation Biology 17:1814–26.

Descola, P. 1994. In the society of nature: A native ecology in Amazonia. Cambridge: 
Cambridge University Press.

Dixon, R. M. W. 2004. The Jarawara language of southern Amazonia. Oxford: Oxford 
University Press.

Dreyfus, S. 1963. Les Kayapo du Nord, état de Para, Brésil: Contribution à l’étude des 
Indiens Gé. Paris: Mouton & Co.

Dufour, D. L. 1981. Household variation in energy flow in a population of tropical forest 
horticulturalists. Ph.D. dissertation, SUNY-Binghampton.

———. 1990. Use of tropical rainforests by Native Amazonians. Bioscience 40:652–59.
Dumont, J., and M. Hurlich. 1981. Protein, protein, what is done in thy name? Working 

Papers on South American Indians 3:19–23.
Dunn, M. 2004. Re-interpreting the impacts of indigenous hunting: A participatory 

geographic analysis of Miskito wildlife use in eastern Honduras. Master’s thesis, 
Carleton University.

Ellen, R. 1999. Categories of animality and canine abuse. Anthropos 94:57–68.
Emmons, L. H. 1987. Comparative feeding ecology of felids in a Neotropical rainforest. 

Behavioral Ecology and Sociobiology 20:271–83.
Erickson, P. 2000. “The social significance of pet-keeping among Amazonian Indians,” 

in Companion animals and us: Exploring the relationships between people and pets. 
Edited by A. L. Podberscek, E. S. Paul, and J. A. Serpell, pp. 7–26. Cambridge: 
Cambridge University Press.

Estioko-Griffin, A. A. 1985. “Women as hunters: The case of an eastern Cagayan Agta 
group,” in The Agta of northeastern Luzon: Recent studies. Edited by P. B. Griffin and 
A. A. Estioko-Griffin, pp. 18–32. Cebu City, Philippines: University of San Carlos 
Publications.



  601

Fan, C., K. Su, W. Chung, Y. Tsai, H. Chiou, C. Lin, C. Su, M. Tsai, and P. Chao. 1998. 
Seroprevalence of Toxoplasma gondii antibodies among Atayal aboriginal people and 
their hunting dogs in Northeastern Taiwan. Japanese Journal of Medical Science and 
Biology 51:35–42.

Farabee, W. C. 1967. The Central Arawaks. Oosterhout, The Netherlands: Anthropological 
Publications. (Originally published in 1918 by University Museum, Philadelphia)

Fernandes-Pinto, É., and A. C. Krüger. 2000. “Utilização da fauna silvestre na região 
sudoeste do estado do paraná, Brasil,” in Manejo de fauna silvestre en Amazonia 
y Latinoamérica. Edited by E. Cabrera, C. Mercolli, and R. Resquín, pp. 485–94. 
Asuncion, Paraguay: CITES Paraguay, Fundacion Mois.

Fiedel, S. J. 2005. Man’s best friend – mammoth’s worst enemy? A speculative essay 
on the role of dogs in Paleoindian colonization and megafaunal extinction. World 
Archaeology 37:11–25.

Fiorello, C. V., A. J. Noss, and S. L. Deem. 2006. Demography, hunting ecology, and 
pathogen exposure of domestic dogs in the Isoso of Bolivia. Conservation Biology 
20:762–71.

Fitzgibbon, C. D., H. Mogaka, and J. H. Fanshawe. 1995. Subsistence hunting in Arabuko-
Sokoke, Kenya, and its effects on mammal populations. Conservation Biology 
9:1116–26.

Flesher, K. M. 2006. The biogeography of the medium and large mammals in a human-
dominated landscape in the Atlantic forest of Bahia, Brazil: Evidence for the role of 
agroforestry systems as wildlife habitat. Ph.D. dissertation, Rutgers University.

Forline, L. C. 1997. The persistence and cultural transformation of the Guajá Indians: 
Foragers of Maranhão State, Brazil. Ph.D. dissertation, University of Florida.

Fragoso, J. M. V. 1994. Large mammals and the community dynamics of an Amazonian 
rain forest. Ph.D. dissertation, University of Florida.

———. 1999. Perception of scale and resource partitioning by peccaries: Behavioral 
causes and ecological implications. Journal of Mammalogy 80:993–1003.

Freitas, C. E. C., J. R. Kahn, and A. A. F. Rivas. 2004. Indigenous people and sustainable 
development in Amazonas. International Journal of Sustainable Development and 
World Ecology 11:312–25.

Goldman, I. 1963. The Cubeo: Indians of the Northwest Amazon. Urbana: University of 
Illinois Press.

Good, K., and D. Chanoff. 1991. Into the heart: One man’s pursuit of love and knowledge 
among the Yanomama. New York: Simon and Schuster.

Greaves, R. D. 1997. Ethnoarchaeological investigation of subsistence mobility, resource 
targeting, and technological organization among Pume foragers of Venezuela. Ph.D. 
dissertation, University of New Mexico.

Gregor, T. 1977. Mehinaku. Chicago: University of Chicago Press.
Gumilla, J. 1791. Historia natural civil y geografica de las naciones situadas en las riveras 

del rio Orinoco. Barcelona.
Gurven, M., H. Kaplan, and M. Gutierrez. 2006. How long does it take to become a 

proficient hunter? Implications for the evolution of extended development and long 
life span. Journal of Human Evolution 51:454–70.

Hames, R. 1979. A comparison of the efficiencies of the shotgun and the bow in Neotropical 
forest hunting. Human Ecology 7:219–52.

HUNTING DOGS IN THE NEOTROPICS



602 JOURNAL OF ANTHROPOLOGICAL RESEARCH
———. 1989. Time, efficiency, and fitness in the Amazonian protein quest. Research in 

Economic Anthropology 11:43–85.
Hare, B., and M. Tomasello. 2005. Human-like social skills in dogs. Trends in Cognitive 

Sciences 9:439–44.
Harner, M. J. 1972. The Jivaro: People of the sacred waterfalls. Garden City, NY: 

Doubleday/Natural History Press.
Hawkes, K. 2003. Grandmothers and the evolution of human longevity. American Journal 

of Human Biology 15:380–400.
Heinen, H. D. 1972. Adaptive changes in a tribal economy: A case study of the Winikina-

Warao. Ph.D. dissertation, UCLA.
Henfrey, T. B. 2002. Ethnoecology, resource use, conservation and development in a 

Wapishana community in the South Rupununi, Guyana. Ph.D. dissertation, University 
of Kent.

Henley, P. 1982. Tradition and change on the Amazonian frontier. New Haven: Yale 
University Press.

Henry, J. 1964. Jungle people: A Kaingáng tribe of the Highlands of Brazil. New York: 
Vintage. (Originally published in 1941)

Herlihy, P. H. 1986. A cultural geography of the Embera and Wounan (Choco) Indians 
of Darien, Panama, with emphasis on recent village formation and economic 
diversification. Ph.D. dissertation, Louisiana State University.

Hernández-Divers, S., and C. R. Foerster. 2001. “Capture and immobilization of free-
living Baird’s tapirs (Tapirus bairdii) for an ecological study in Corcovado National 
Park, Costa Rica,” in Zoological Restraint and Anesthesia. International Veterinary 
Information Service (www.ivis.org).

Hill, J. D. 1983. Wakuenai society: A processual-structural analysis of indigenous 
cultural life in the Upper Rio Negro region of Venezuela. Ph.D. dissertation, Indiana 
University.

Hill, K., and K. Hawkes. 1983. “Neotropical hunting among the Aché of eastern Paraguay,” 
in Adaptive responses of native Amazonians. Edited by R. Hames and W. Vickers, pp. 
223–67. New York: Academic Press.

Hill, K., and K. Kintigh. 2009. Can anthropologists distinguish good and poor hunters? 
Implications for hunting hypotheses, sharing conventions, and cultural transmission. 
Current Anthropology 50:369–77.

Hill, K., and J. Padwe. 2000. “Sustainability of Aché hunting the Mbaracayu Reserve, 
Paraguay,” in Hunting for sustainability in tropical forests. Edited by J. G. Robinson 
and E. L. Bennett, pp. 79–105. New York: Columbia University Press.

Holmberg, A. R. 1969. Nomads of the long bow: The Siriono of eastern Bolivia. Prospect 
Heights, IL: Waveland Press.

Holt, F. L., R. E. Bilsborrow, and A. I. Oña. 2004. Demography, household economics, 
and land and resource use of five indigenous populations in the northern Ecuadorian 
Amazon: A summary of ethnographic research. Occasional Paper, Carolina Population 
Center. Chapel Hill: University of North Carolina.

Howard, C. V. 2001. Wrought identities: The Waiwai expeditions in search of the “unseen 
tribes” of northern Amazonia. Ph.D. dissertation, University of Chicago.

Hugh-Jones, S. 1979. The palm and the Pleiades: Initiation and cosmology in Northwest 
Amazonia. Cambridge: Cambridge University Press.



  603
Hurault, J. 1968. Les Indiens Wayana de la Guyane Française: Structure sociale et coutume 

familiale. Paris: Orstom.
Hurtado, A. M., and K. Hill. 1987. Early dry season subsistence ecology of Cuiva (Hiwi) 

foragers of Venezuela. Human Ecology 15:163–87.
Husson, A. M. 1978. The mammals of Suriname. Zoölogische Monographeieen van het 

Rijksmuseum van Natuurlijke Historie. Leiden: E.J. Brill.
Ikeya, K. 1994. Hunting with dogs among the San in the central Kalahari. African Study 

Monographs 15:119–34.
Im Thurn, E. F. 1967. Among the Indians of Guiana. New York: Dover. (Originally 

published in 1883)
Irvine, D. 1987. Resource management by the Runa Indians of the Ecuadorian Amazon. 

Ph.D. dissertation, Stanford University.
Jackson, J. E. 1983. The fish people: Linguistic exogamy and Tukanoan identity in 

Northwest Amazonia. Cambridge: Cambridge University Press.
Johnson, A. 2003. Families of the forest: The Matsigenka Indians of the Peruvian Amazon. 

Berkeley: University of California Press.
Johnson, G. R. 2003. Tracking dog: theory & methods, 5th edition. Mechanicsburg, PA: 

Barkleigh Productions.
Jones, R. 1970. Tasmanian Aborigines and dogs. Mankind 7:256–71.
Jorgenson, J. P. 1993. Gardens, wildlife densities, and subsistence hunting by Maya Indians 

in Quintana Roo, Mexico. Ph.D. dissertation, University of Florida.
Kahn, M. C. 1931. Djuka: The Bush Negroes of Dutch Guiana. New York: Viking.
Kaplan, H., and K. Kopischke. 1992. “Resource use, traditional technology, and change 

among native peoples of Lowland South America,” in Conservation of Neotropical 
Forests: Working From Traditional Resource Use. Edited by K. H. Redford and C. 
Padoch, pp. 83–107. New York: Columbia University Press.

Kaplan, H., K. Hill, J. Lancaster, and A.M. Hurtado. 2000. A theory of life history evolution: 
Diet, intelligence, and longevity. Evolutionary Anthropology 9:156–85.

Karsten, R. 1920. Contributions to the sociology of the Indian tribes of Ecuador. Acta 
Academiae Aboensis 1:1–75.

Kensinger, K. 1995. How real people ought to live: The Cashinahua of eastern Peru. 
Prospect Heights, IL: Waveland Press.

Kitchen, D. M. 2004. Alpha male black howler monkey responses to loud calls: Effect 
of numeric odds, male companion behaviour and reproductive investment. Animal 
Behaviour 67:125–39.

Kloos, P. 1971. The Maroni River Caribs of Surinam. Assen, The Netherlands: Van 
Gorcum & Comp.

Kohn, E. 2007. How dogs dream: Amazonian natures and the politics of transspecies 
engagement. American Ethnologist 34:3–24.

Koshear, J. 1995. Guaymí agriculture, forest utilization and ethnobotany in Coto Brus, Costa 
Rica: An analysis of sustainability. Ph.D. dissertation, University of California.

Koster, J. M. 2006. Assessing the sustainability of Baird’s tapir hunting in the Bosawas 
Reserve, Nicaragua. Tapir Conservation 15:23–28.

———. 2007. Hunting and subsistence among the Mayangna and Miskito of Nicaragua’s 
Bosawas Biosphere Reserve. Ph.D. dissertation, Penn State University.

———. 2008a. Hunting with dogs in Nicaragua: An optimal foraging approach. Current 

HUNTING DOGS IN THE NEOTROPICS



604 JOURNAL OF ANTHROPOLOGICAL RESEARCH

Anthropology 49:935–44.
———. 2008b. The impact of hunting with dogs on wildlife harvests in the Bosawas 

Reserve, Nicaragua. Environmental Conservation 35:211–20.
———. 2008c. Kills of giant anteaters (Myrmecophaga tridactyla) by hunters with dogs in 

the Bosawas Biosphere Reserve, Nicaragua. Southwestern Naturalist 53:414–16.
Kracke, W. H. 1981. Kagwahiv mourning: Dreams of a bereaved father. Ethos 9:258–75.
Kroeber, A. L. 1942. Cultural element distributions XV. Salt, dogs, tobacco. University of 

California Anthropological Records 6:1–20.
Lans, C., T. Harper, K. Georges, and E. Bridgewater. 2001. Medicinal and ethnoveterinary 

remedies of hunters in Trinidad. BMC Complementary and Alternative Medicine 
1:10. (Accessed at http://www.biomedcentral.com/1472-6882/1/10)

Lathrap, D. W. 1976. Ancient Ecuador: Culture, clay, and creativity, 3000–300 B.C. 
Chicago: Field Museum of Natural History.

Lauer, M. 2005. Fertility in Amazonia: Indigenous concepts of the human reproductive 
process among the Ye’kwana of southern Venezuela. Ph.D. dissertation, University of 
California Santa Barbara.

Leonard, J. A., R. K. Wayne, J. Wheeler, R. Valadez, S. Cuillén, and C. Vilá. 2002. Ancient 
DNA evidence for Old World origin of New World dogs. Science 298:1613–16.

Levin, M. G., and L. P. Popatov. 1964. The peoples of Siberia. Chicago: University of 
Chicago Press.

Linares, O. F. 1976. “Garden hunting” in the American tropics. Human Ecology 4:331–
49.

Lizot, J. 1988. “Los Yanomami,” in Los Aborigenes de Venezuela, vol. 3. Edited by W. 
Coppens, pp. 479–583. Caracas: Fundación La Salle de Ciencias Naturales.

Lorrain, C. 2000. Cosmic reproduction, economics and politics among the Kulina of 
southwest Amazonia. Journal of the Royal Anthropological Institute 6:293–310.

Lourival, R. F. F., and G. A. B. d. Fonseca. 1997. “Análise de sustentabilidade do modelo 
de caça tradicional, no Pantanal da Nhecolândia, Corumbá, MS,” in Manejo e 
conservaçâo de vida silvestre no Brasil. Edited by C. Valladares-Padua, R. E. Bodmer, 
and L. Cullen, Jr., pp. 123–72. Brasilia: MCT - CNPq e Sociedade Civil Mamirauá.

Lowie, R. H. 1941. A note on the northern Gê tribes of Brazil. American Anthropologist 
43:188–96.

Lu, F. 1999. Changes in subsistence patterns and resource use of the Huaorani Indians in 
the Ecuadorian Amazon. Ph.D. dissertation, University of North Carolina.

Lyon, P. J. 1970. Differential bone destruction: An ethnographic example. American 
Antiquity 35:213–15.

Mandujano, S., and V. Rico-Gray. 1991. Hunting, use, and knowledge of the biology of 
the white-tailed deer (Odocoileus virginianus Hays) by the Maya of central Yucatan, 
Mexico. Journal of Ethnobiology 11:175–83.

Maybury-Lewis, D. 1967. Akwe-Shavante society. Oxford: Clarendon Press.
McBee, K., and R. J. Baker. 1982. Dasypus novemcinctus. Mammalian Species 293:1–7.
McBride, R. T., Jr., and R. T. McBride. 2007. Safe and selective technique for jaguars in 

the Paraguayan Chaco. Southwestern Naturalist 52:570–77.
McSweeney, K. 2000. “In the forest is our money”: The changing role of commercial 

extraction in Tawahka livelihoods, eastern Honduras. Ph.D. dissertation, McGill 
University.



  605

Mena Valenzuela, P., J. Regalado, and R. Cueva. 1997. “Oferta de animales en el bosque 
y cacería en la comunidad Huaorani de Quehueiri-Ono, zona de amortiguamiento del 
parque nacional Yasuní, Napo, Ecuador,” in Estudios biológicos para la conservación. 
Edited by P. A. Mena, A. Soldi, R. Alarcón, C. Chiriboga, and L. Suárez. Quito, 
Ecuador: EcoCiencia.

Mentore, G. 2005. Of passionate curves and desirable cadences: Themes on Waiwai social 
being. Lincoln: University of Nebraska Press.

Métraux, A. 1946. “The Caingang,” in Handbook of South American Indians, vol. 2. 
Edited by J. Steward, pp. 445–75. Washington, DC: Smithsonian Institution, Bureau 
of American Ethnology.

———. 1949. “Warfare, cannibalism, and human trophies,” in Handbook of South 
American Indians, vol. 5. Edited by J. Steward, pp. 383–400. Washington, DC: 
Smithsonian Institution, Bureau of American Ethnology.

Metzger, D. J., and R. V. Morey. 1983. “Los Hiwi (Guahibo),” in Los Aborigenes de 
Venezuela, vol. 2. Edited by W. Coppens, pp. 125–216. Caracas: Fundación La Salle 
de Ciencias Naturales.

Miller, F. W. 1930. Notes on some mammals of southern Matto Grosso, Brazil. Journal of 
Mammalogy 11:10–22.

Milton, K., C. D. Knight, and I. Crowe. 1991. Comparative aspects of diet in Amazonian 
forest-dwellers. Philosophical Transactions of the Royal Society of London, B: 
Biological Sciences 334:253–63.

Minzenberg, E. 2005. Hunting and household in PDS São Salvador, Acre, Brazil. Ph.D. 
dissertation, University of Florida.

Montiel Ortega, S., L. M. Arias Reyes, and F. Dickinson. 1999. La cacería tradicional en el 
norte de Yucatán: una práctica comunitaria. Revista de Geografía Agrícola 29:43–52.

Morey, D. F. 2006. Burying key evidence: The social bond between dogs and people. 
Journal of Archaeological Science 33:158–75.

Morey, N. C., and R. V. Morey. 1980. “Las Sáliva,” in Los Aborigenes de Venezuela, vol. 
1. Edited by W. Coppens, pp. 241–306. Caracas: Fundación La Salle de Ciencias 
Naturales.

Moser, B., and D. Taylor. 1963. Tribes of the Piraparaná. Geographical Journal 
129:437–49.

Murdock, G. P. 1951. South American culture areas. Southwestern Journal of Anthropology 
7:415–36.

Murphy, R. F. 1960. Headhunters’ heritage: Social and economic change among the 
Mundurucú Indians. Berkeley: University of California Press.

Murphy, Y., and R. Murphy. 1985. Women of the forest, second ed. New York: Columbia 
University Press.

Myers, I. 1946. The Makushi of British Guiana — A study of in culture contact. Timehri 
27:16–38.

Naranjo, E. J., and E. Cruz. 1998. Ecología del tapir (Tapirus bairdii) en la reserva de la 
biosfera la Sepultura, Chiapas, Mexico. Acta Zoologica Mexicana 73:111–23.

Naughton-Treves, L., J. L. Mena, A. Treves, N. Alvarez, and V. C. Radeloff. 2003. 
Wildlife survival beyond park boundaries: The impact of slash-and-burn agriculture 
and hunting of mammals in Tambopata, Peru. Conservation Biology 17:1106–17.

Nimuendajú, C. 1946. The Eastern Timbira. Berkeley and Los Angeles: University of 

HUNTING DOGS IN THE NEOTROPICS



606 JOURNAL OF ANTHROPOLOGICAL RESEARCH

California Press.
———. 1967. The Apinayé. Oosterhout, The Netherlands: Anthropological Publications. 

(Originally published in 1939)
Nobayashi, A. 2006. “An ethnoarchaeological study of chase hunting with gundogs by the 

aboriginal peoples of Taiwan,” in Dogs and people in social, working, economic or 
symbolic interaction. Edited by L. M. Snyder and E. A. Moore, pp. 77–84. Oxford: 
Oxbow Books.

Nunez-Iturri, G. 2007. The effects of hunting on the regeneration of trees in mature 
floodplain forests in southeastern Peru. Ph.D. dissertation. University of Illinois at 
Chicago.

Nunez-Iturri, G., and H. F. Howe. 2007. Bushmeat and the fate of trees with seeds 
dispersed by large primates in a lowland rain forest in Western Amazonia. Biotropica 
39:348–54.

Oberem, U. 1980. Los Quijos: Historia de la transculturación de un grupo indigena en el 
Oriente Ecuatoriano. Otavalo, Ecuador: Instituto Otavaleño de Antropología.

Oberg, K. 1949. The Terena and the Caduveo of southern Mato Grosso, Brazil. Washington, 
DC: US Government Printing Office.

———. 1953. Indian Tribes of northern Mato Grosso, Brazil. Washington, DC: US 
Government Printing Office.

Ohl-Schacherer, J., G. H. Shepard, Jr., H. Kaplan, C. A. Peres, T. Levi, and D. W. Yu. 
2007. The sustainability of subsistence hunting by Matsigenka native communities in 
Manu National Park, Peru. Conservation Biology 21:1174–85.

Ojasti, J. 1991. “Human exploitation of capybara,” in Neotropical wildlife use and 
conservation. Edited by J. G. Robinson and K. H. Redford, pp. 236–52. Chicago: 
University of Chicago Press.

Pacaya-García, R. 1972. “Muchikawa kewenni pirana,” in Muchikawa kewenni pirana 
ga wa pimri ginkaklukaka. Edited by J. Nies, pp. 114–20. Lima: Ministerio de 
Educación.

Paolisso, M., and R. Sackett. 1985. Traditional meat procurement strategies among 
the Irapa-Yukpa of the Venezuela-Colombia border area. Research in Economic 
Anthropology 7:177–99.

Pearsall, M. D., and H. Verbruggen. 1982. Scent: Training to track, search, and rescue. 
Loveland, CO: Alpine Publications.

Peres, C. A. 2000. “Evaluating the impact and sustainability of subsistence hunting at 
multiple Amazonian forest sites,” in Hunting for sustainability in tropical forests. 
Edited by J. G. Robinson and E. L. Bennett, pp. 31–56. New York: Columbia 
University Press.

Petrullo, V. 1939. The Yaruros of the Capanaparo River, Venezuela. Bureau of American 
Ethnology Bulletin 123. Washington, DC: Smithsonian Institution.

Picchi, D. S. 2000. The Bakarí Indians of Brazil: Politics, ecology, and change. Prospect 
Heights, IL: Waveland Press.

Politis, G. G. 2007. Nukak: Ethnoarchaeology of an Amazonian people. University College 
London Institute of Archaeology Publication. Walnut Creek, CA: Left Coast Press.

Raimondi, A. 1867. On the rivers San Gavan and Ayapata, in the province of Carabaya, 
Peru. Journal of the Royal Geographical Society of London 37:116–51.

Redford, K. H., and J. G. Robinson. 1987. The game of choice: Patterns of Indian and 



  607

colonist hunting in the Neotropics. American Anthropologist 89:650–67.
Reichel-Dolmatoff, G. 1960. Notas etnograficas sobre los indios del Choco. Revista 

Colombiana de Antropología 9:74–158.
Reid, H. 1979. Some aspects of growth, movement, and change among the Hupdu Maku 

Indians of Brazil. Ph.D. dissertation, University of Cambridge.
Reyna-Hurtado, R. 2002. Hunting effects on the ungulate species in Calakmul forest, 

Mexico. Master’s thesis, University of Florida.
Reyna-Hurtado, R., and G. Tanner. 2007. Ungulate relative abundance in hunted and non-

hunted sites in Calakmul Forest (southern Mexico). Biodiversity and Conservation 
16:743–56.

Rival, L. M. 2002. Trekking through history: The Huaorani of Amazonian Ecuador. New 
York: Columbia University Press.

Rivière, P. 1969. Marriage among the Trio: A principle of social organisation. Oxford: 
Clarendon Press.

Rocha-Mendes, F., S. B. Mikich, G. V. Bianconi, and W. A. Pedro. 2005. Mamíferos do 
município de Fênix, Paraná, Brasil: Etnozoologia e conservação. Revista Brasileira 
de Zoologia 22:991–1002.

Romanoff, S. 1983. Women as hunters among the Matses of the Peruvian Amazon. Human 
Ecology 11:339–43.

———. 1984. Matses adaptations in the Peruvian Amazon. Ph.D. dissertation, Columbia 
University.

Roosevelt, A. 1989. Resource management in Amazonia before the conquest: Beyond 
ethnographic projection. Advances in Economic Botany 7:30–62.

Roosevelt, T. 1914. Through the Brazilian wilderness. New York: Charles Scribner’s 
Sons.

Ross, E. B. 1978. Food taboos, diet, and hunting strategy: The adaptation to animals in 
Amazon cultural ecology. Current Anthropology 19:1–36.

Roth, W. E. 1970. An introductory study of the arts, crafts, and customs of the Guiana 
Indians. New York: Johnson Reprint. (Originally published in 1924)

Ruddle, K. 1970. The hunting technology of the Maraca Indians. Antropologica 25:21–63.
Ruusila, V., and Pesonen. 2004. Interspecific cooperation in human (Homo sapiens) 

hunting: The benefits of a barking dog (Canis familiaris). Annales Zoologici Fennici 
41:545–49.

Salomon, F. 1986. Native lords of Quito in the age of the Incas. Cambridge: Cambridge 
University Press.

Sanches, R. A. 2001. Caiçara communities of the southeastern coast of São Paulo State 
(Brazil): Traditional activities and conservation policy for the Atlantic rain forest. 
Human Ecology Review 8:52–64.

Santa Teresa, S. de. 1959. Los Indios Catios, Los Indios Cunas. Medellín: Imprenta 
Departamental.

Savolainen, P., Y. Zhang, J. Luo, J. Lundeberg, and T. Leitner. 2002. Genetic evidence for 
an East Asian origin of domestic dogs. Science 298:1610–13.

Schomburgk, R. H. 1837. Diary of an ascent of the River Berbice, in British Guayana, in 
1836–7. Journal of the Royal Geographical Society of London 7:302–50.

———. 1922. Travels in British Guiana, 1840–1844, vol. 1. Georgetown, British Guiana: 
Daily Chronicle Office.

HUNTING DOGS IN THE NEOTROPICS



608 JOURNAL OF ANTHROPOLOGICAL RESEARCH
Schwartz, M. 1997. A history of dogs in the early Americas. New Haven: Yale University 

Press.
Siemel, S., Jr., and E. O’Brien, Jr. 1965. Sashino. Englewood Cliffs, NJ: Prentice-Hall.
Silvius, K. M., and J. M. V. Fragoso. 2003. Red-rumped agouti (Dasyprocta leporina) 

home range use in an Amazonian forest: Implications for the aggregated distribution 
of forest trees. Biotropica 35:74–83.

Singer, M. 1978. Pygmies and their dogs: A note on culturally constituted defense 
mechanisms. Ethos 6:270–77.

Sirén, A., P. Hamback, and J. Machoa. 2004. Including spatial heterogeneity and animal 
dispersal when evaluating hunting: A model analysis and an empirical assessment in 
an Amazonian community. Conservation Biology 18:1315–29.

Smith, D. A. 2003. Hunting, habitat, and indigenous settlement patterns: A geographic 
analysis of Buglé wildlife use in western Panama. Ph.D. dissertation, University of 
Kansas.

———. 2005. Garden game: Shifting cultivation, indigenous hunting and wildlife ecology 
in western Panama. Human Ecology 33:505–37.

Smith, E. A. 1991. Inujjuamiut foraging strategies. Hawthorne, NY: Aldine de Gruyter.
Smith, N. J. H. 1976. Utilization of game along Brazil’s transamazon highway. Acta 

Amazonia 6:455–66.
Smole, W. J. 1976. The Yanoama Indians: A cultural geography. Austin: University of 

Texas Press.
Snethlage, E. 1917. Nature and man in eastern Para, Brazil. Geographical Review 4:41–50.
Soisalo, M. K., and S. M. C. Cavalcanti. 2006. Estimating the density of a jaguar population 

in the Brazilian Pantanal using camera traps and capture-recapture sampling in 
combination with GPS radio-telemetry. Biological Conservation 129:487–96.

Souza-Mazurek, R. R. de., T. Pedrinho, X. Feliciano, W. Hilário, S. Gerôncio, and E. 
Marcelo. 2000. Subsistence hunting among the Waimiri Atroari Indians in central 
Amazonia, Brazil. Biodiversity and Conservation 9:579–96.

Sponsel, L. E. 1981. The hunter and the hunted in the Amazon: An integrated biological 
and cultural approach to the behavioral ecology of predation. Ph.D. dissertation, 
Cornell University.

———. 1986. Amazon ecology and adaptation. Annual Review of Anthropology 15:67–97.
St. Clair, T. S. 1834. A soldier’s recollections of the West Indies and America, with a 

narrative of the expedition to the island of Walcheren. London: R. Bentley.
Stahl, P. W. 2003. “The zooarchaeological record from Formative Ecuador,” in Archaeology 

of Formative Ecuador. Edited by J. S. Raymond and R. L. Burger, pp. 175–212. 
Washington, DC: Dumbarton Oaks Research Library and Collection.

Stearman, A. M. 1990. The effects of settler incursion on fish and game resources of 
the Yuquí, a native Amazonian society of eastern Bolivia. Human Organization 
49:373–85.

———. 1992. “Neotropical indigenous hunters and their neighbors: Sirionó, Chimane, 
and Yuquí hunting on the Bolivian frontier,” in Conservation of Neotropical forests: 
Working from traditional resource use. Edited by K. H. Redford and C. Padoch, pp. 
108–28. New York: Columbia University Press.

Steere, J. B. 1903. Narrative of a visit to Indian tribes of the Purus River, Brazil. Annual 
Report of the United States National Museum 1901:359–93.



  609
Steinen, K. von den. 1942. O Brasil central: Expedição em 1884 para a exploração do Rio 

Xingu. São Paulo: Companhia Editora Nacional.
Steward, A. 2008. Changing lives, changing fields: Diversity in agriculture and economic 

strategies in two Caboclo communities in the Amazon estuary. Ph.D. dissertation, 
City University of New York.

Stirling, M. W. 1938. Historical and ethnographical material on the Jivaro Indians. Bureau 
of American Ethnology Bulletin 117. Washington, DC: Smithsonian Institution.

Sugiyama, L. S., and R. Chacon. 2005. “Juvenile responses to household ecology among 
the Yora of Peruvian Amazonia,” in Hunter-gatherer childhoods: Evolutionary, 
developmental, and cultural perspectives. Edited by B. S. Hewlett and M. E. Lamb, 
pp. 237–61. New Brunswick, NJ: Aldine/Transaction.

Tastevin, C. 1925. Le Fleuve Murú. Ses habitants—Croyances et moeurs Kachinaua. La 
Geographie 44:14–35.

Taylor, D. M. 1938. The Caribs of Dominica. Bureau of American Ethnology Bulletin 
119:103–59.

———. 1951. The Black Carib of British Honduras. New York: Wenner-Gren Foundation 
for Anthropological Research.

Taylor, K. I. 1974. Sanumá fauna: Prohibitions and classifications. Caracas: Fundacion La 
Salle de Ciencias Naturales.

———. 1981. Knowledge and praxis in Sanumá food prohibitions. Working Papers on 
South American Indians 3:25–54.

Thiollay, J. 2005. Effects of hunting on Guianan forest game birds. Biodiversity and 
Conservation 14:1121–35.

Thomas, D. J. 1983. “Los Pemón,” in Los Aborigenes de Venezuela, vol. 2. Edited by W. 
Coppens, pp. 303–79. Caracas: Fundación La Salle de Ciencias Naturales.

Tobler, M. W., E. J. Naranjo, and I. Lira-Torres. 2006. “Habitat preference, feeding habits 
and conservation of Baird’s Tapir in Neotropical montane oak forests,” in Ecology 
and conservation of Neotropical montane oak forests. Edited by M. Kappelle, pp. 
347–59. Berlin: Springer-Verlag.

Townsend, W. R. 1995. Living on the edge: Sirionó hunting and fishing in lowland Bolivia. 
Ph.D. dissertation, University of Florida.

———. 2000. “The sustainability of subsistence hunting by the Sirionó Indians of Bolivia,” 
in Hunting for sustainability in tropical forests. Edited by J. G. Robinson and E. L. 
Bennett, pp. 267–81. New York: Columbia University Press.

Ventocilla, J. 1992. Cacería y cubsistencia en Cangandi: Una comunidad de los indigenas 
Kunas. Quito, Ecuador: ABYA-YALA.

Ventocilla, J., H. Herrera, and V. Nuñez. 1995. Plants and animals in the life of the Kuna. 
Austin: University of Texas Press.

Vickers, W. T. 1976. Cultural adaptation to Amazonian habitats: The Siona-Secoya of 
eastern Ecuador. Ph.D. dissertation, University of Florida.

———. 1989. “Patterns of foraging and gardening in a semi-sedentary Amazonian 
community,” in Farmers as hunters: The implications of sedentism. Edited by S. 
Kent, pp. 46–59. Cambridge and New York: Cambridge University Press.

———. 1991. “Hunting yields and game composition over ten years in an Amazon Indian 
territory,” in Neotropical wildlife use and conservation. Edited by J. G. Robinson and 
K. H. Redford, pp. 53–81. Chicago: University of Chicago Press.

HUNTING DOGS IN THE NEOTROPICS



610 JOURNAL OF ANTHROPOLOGICAL RESEARCH

Villar, D. 2005. Indios, blancos, y perros. Anthropos 100:495–506.
Wafer, L. 1934. A new voyage and description of the Isthmus of America. London: Hakluyt 

Society. (Originally published in 1699)
Wagley, C. 1977. Welcome of tears: The Tapirapé Indians of central Brazil. New York: 

Oxford University Press.
Walker, R., K. Hill, H. Kaplan, and G. McMillan. 2002. Age-dependency in hunting ability 

among the Ache of eastern Paraguay. Journal of Human Evolution 42:639–57.
Wassén, H. 1935. Notes on southern groups of Chocó Indians in Colombia. Etnologiska 

Studier 1:35–182.
Werner, D. 1984. Amazon journey: An anthropologist’s year among Brazil’s Mekranoti 

Indians. New York: Simon and Schuster.
White, I. M. 1972. Hunting dogs at Yalata. Mankind 8:201–5.
Whitten, N. E., Jr. 1976. Sacha Runa: Ethnicity and adaptation of Ecuadorian jungle 

Quichua. Urbana: University of Illinois Press.
Wilbert, J. 1970. Folk literature of the Warao Indians: Narrative material and motif 

content. Los Angeles: UCLA Latin American Center.
———. 1972. Survivors of Eldorado: Four Indian cultures of South America. New York: 

Praeger.
———. 1974. Yupa folktales. Los Angeles: UCLA Latin American Center.
———. 1996. Mindful of famine: Religious climatology of the Warao Indians. Cambridge, 

MA: Harvard University Press.
Wilbert, J., and K. Simoneau, eds. 1979. Folk literature of the Gê Indians, Vol. 1. Los 

Angeles: UCLA Latin American Center Publications.
———. 1982. Folk literature of the Mataco Indians. Los Angeles: UCLA Latin American 

Center Publications.
Yde, J. 1965. The material culture of the Waiwái. Copenhagen: National Museum of 

Copenhagen.
Yost, J., and P. Kelley. 1983. “Shotguns, blowguns, and spears: An analysis of technological 

efficiency,” in Adaptive responses of Native Amazonians. Edited by R. Hames and W. 
T. Vickers, pp. 189–224. New York: Academic Press.

Yu, P. 1997. Hungry lightning: Notes of a woman anthropologist in Venezuela. Albuquerque: 
University of New Mexico Press.

Zent, E. M. L. 1999. Hoti ethnobotany: Exploring the interactions between plants and 
people in the Venezuelan Amazon. Ph.D. dissertation, University of Georgia.




