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Chapter 6

Frugivorous Monkeys Feeding

in a Tropical Rainforest: Bari
Ethnobotanical Ethnoprimatology
in Venezuela

Manuel Lizarralde

6.1 Introduction

The Bari are an Amerindian group of approximately 4000 people living on the
southwestern side of the Lake Maracaibo region of northwestern South America, on
both sides of the Venezuela—Colombia border (Fig. 6.1). Their language belongs to
the Chibcha linguistic family. This society practices subsistence, swidden horticul-
ture complemented by fishing, hunting, and gathering of forest products. The Bar{
way of living is mostly associated with Amazonian cultures. They depend on man-
ioc, supplemented with bananas and plantains as the main starches, and bocachico
fish and monkeys as main sources of protein, in addition to pacas, peccaries, tapir,
curassows, and river turtles as seasonal sources (Beckerman 1975, 1983; Beckerman
and Lizarralde 2013).

Their environment is classified as a hyper-humid, tall tropical forest (Pittier
1948; Huber and Alarcén 1988; Aymard 2011). Based on its biodiversity of both
fauna and flora, this region was denominated ‘“Refugio del Catatumbo” by
Steyermark (1982) and like the Southern Central American wet forests shares floris-
tic similarities with the Amazonian and the Guayana Shield lowlands (Steyermark
1982; Gentry 1990; Aymard 2011).

However, Bari forest biodiversity is not as high as that found in the Amazon in
places such as Yasuni Park in Ecuador (Finer et al. 2009) or Manu in Peru (Terborgh
1999). Ecological and cultural aspects of Barf ethnoprimatological work have been
published in two book chapters (Lizarralde 2004, 2019). This book chapter focuses
on combining ethnobotanical and ethnoprimatological information to detail the
holistic understanding that the Barf have of their natural resources.

M. Lizarralde (<)

Department of Botany and Environmental Studies Program, Connecticut College,
New London, CT, USA

e-mail: mliz@conncoll.edu

© Springer Nature Switzerland AG 2020 109
B. Urbani, M. Lizarralde (eds.), Neotropical Ethnoprimatology, Ethnobiology,
https://doi.org/10.1007/978-3-030-27504-4_6


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-27504-4_6&domain=pdf
https://doi.org/10.1007/978-3-030-27504-4_6
mailto:mliz@conncoll.edu

110 M. Lizarralde

A Locations of forest plots and
sites referenced
[ 50 Km

ML 2047

Fig. 6.1 Bari Territory in the 1900s and 2016 as well as locations of forest plots censused in
Venezuela

A word for primate does not exist in the Barf language. However, when asked in
Spanish about all of their monkeys, they provide a list of six different animals.
Among them are four species found in their forest which are considered the proper
primates: (1) white-bellied or variegated spider monkey (Ateles hybridus, 1. Geoffroy
Saint-Hilaire, 1829, su’sha in Bari (the apostrophe (‘) in the Bari words is to repre-
sent a glottal occlusion sound similar to a combined “g” and “k” sound), average
weight 9.5 kg; see Fig. 6.2), (2) red howler monkey (Alouatta seniculus, Linnaeus,
1766, boro or kdmashko’da in Bari (the two names are dialectical variations in the
Bari language), average weight 6.0-8.5 kg; see Fig. 6.3a), (3) Sierra de Perija white-
fronted capuchin (Cebus leucocephalus, Gray, 1865, barashi in Bari, weight 1.0—
3.5 kg), and (4) gray-handed night or owl monkey (Aotus griseimembra, Elliot,
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Fig. 6.2 Spider monkey
pet (immature) in June of
1999 near the Bari
community of Bagsarani

1912, kogchi’ba or bd’bora in Bari, weight 0.8-1.3 kg; see Fig. 6.3b [Linares
1998]). The Bari also include under the Spanish gloss of “monos” (monkeys), or
related to them, two other species of mammals: kinkajou (Potos flavus, Schreber,
1774, called bishwi in Bari) and eastern lowland olingo (Bassaricyon alleni,
Thomas, 1880, called bo’sdbir in Barf), both associated with night monkeys because
of their nocturnal arboreal habitat and/or prehensile tails (Lizarralde 2002).
Primates have always played a significant role in Bari culture. This importance
can be observed in their mythology where monkeys have much more complex and
rich mythological stories than any other animals, including fish. Even though the
work of Stephen Beckerman (1983) in the 1970s and 1980s shows that fish were
even the most important source of protein, monkeys likely surpassed them in pre-
contact times (Lizarralde 2019). According to Beckerman (1975), by weight, mon-
keys accounted for 5.6% of the consumed proteins and 25% of hunted animals. This
figure seems to be relatively low, especially in contrast to the great role monkeys
play within the Barf culture. The consumption of monkeys must have been much
higher in the past in order for them to figure so prominently in their mythological
stories (Lizarralde 2019). Before the 1920s, Bar{ territory was much larger and sup-
ported a fraction of the population density that it has in recent times (Lizarralde
1991; Lizarralde and Lizarralde 2018). Their traditional hunting did not likely have
a negative impact on communities of forest animals in the early 1900s as it has had,
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Fig. 6.3 A group of red
howler monkeys (a, above)
and two gray-handed night
monkeys (b, below) hunted
in 1988 near the
Catatumbo River

for instance, in Amazonian Peru due to the recent increase in population density of
the Matsigenka (Ohl-Schacherer et al. 2007).

The Barf people have a detailed knowledge of their flora and fauna due to their
intimate relationship with their environment and hunting activity (Lizarralde 1997).
They recognize close to a thousand plant taxa and more than 350 animals. Also, they
have developed a rich understanding of the behavior and diet of the animals they
hunt, which enables them to predict the movement and location of these animals.
While walking in the forest, the Barf are constantly examining fresh fruits found on
the ground in order to determine which animals are eating them, for they can recog-
nize the biting patterns of most taxa. To anticipate the movement of these animals,
the Bar{ hunters check which foods are available, and their seasonalities can help to
predict the movements of hunted forest animals.

Besides providing a food source, the other important role monkeys play in indig-
enous cultures is as pets, which is also common in many other indigenous cultures
in the Amazon (Cormier 2003; Cormier and Urbani 2008; Lizarralde 2002; Shepard
2002; Stafford et al. 2016). Cormier (2003: 115) has observed that the Guaja people
of Brazil have many pet monkeys, sometimes outnumbering the human inhabitants
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at some hearths. The Bari definitely enjoy having monkeys as pets, and children
continually ask their parents to bring them home from hunting expeditions. The
most common pet monkeys among the Barf are spider and night monkeys, while
capuchin monkeys are rare. Howler monkeys have never been recorded as pets
because they are harder to feed according to the Bari. Monkey pets play a complex
role of socialization and enculturation of children to develop a hunter’s ability to
discern vocalizations and scents of monkeys while in the forest (Cormier 2003).

The term ethnoprimatology was first coined by Leslie Sponsel (1997) as the
subdiscipline that studies indigenous people’s relationship with their nonhuman pri-
mate populations. For the New World, there are relatively limited ethnoprimatologi-
cal studies (e.g., Cormier 2003, 2004; Cormier and Urbani 2008; Lizarralde 2002,
2019; Parathian and Maldonado 2010; Shepard 2002; Stafford et al. 2016). However,
with the exception of Cormier (2003, 2004), which provided brief information on
the number of useful plants (N = 275) and the percentage (65.2%) of those feeding
monkeys, there have been no studies in which ethnoprimatology and ethnobotany
overlap in the present. This chapter combines these two subdisciplines for the case
of the Barf, providing not only the number and percentage of trees that provide food
for primates but also details about tree species demographics and the proportion of
the forest providing food for monkeys. This is a new ethnobotanical perspective not
applied to the present in ethnoprimatological studies with the exception of the work
of L. Cormier (2004).

The theory behind this work is that Bari people have complex and detailed
knowledge of their flora, like many indigenous people in the world (Lizarralde
1997, 2004). However, this knowledge is quite variable in a given population, and it
is important to recognize and address this variability. Indigenous societies do have
their experts who maintain complex and rich information about their flora and fauna
and then share this information with community members. Ethnobotanical work
completed by Brent Berlin (1992), Berlin et al. (1974), William Balée (2013), and
Eglee and Stanford Zent (2002) has provided detailed examples of this extensive
local knowledge by various indigenous people in the New World. The work of
Shepard et al. (2001) has demonstrated that indigenous people such as the
Matsigenka of Peru also have rich local ecological knowledge of their forest, which
can provide excellent examples of animals’ relations to their food sources. Berlin’s
proposal that saliency (e.g., abundance, size of tree, outstanding characteristics such
as a big colorful flower or fruit) would make a tree better known and more utilized
(Berlin 1992) has directly been observed in the case of the Bari knowledge of food-
providing trees for monkeys.

Another important theoretical aspect of this chapter is historical ecology, since
people and animals make changes in their environment and adapt to it (Balée 2013).
Cormier (2003: 157) states, “historical ecological perspective takes into account the
mutual influence of culture change and environmental change over time.” This per-
spective contrasts with the notion of an “ethnographic present” and the belief that
cultures are unchanged and traditions are being maintained unchanged by millen-
nia. In fact, culture and the environment are constantly changing, perhaps slower in
indigenous societies where technology does not evolve as fast as it is in developed
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nations, but still, changes do occur. Understanding these changes can only be
accomplished by taking into account historical events and framing them with peo-
ple’s notions of adaptation and evolution of behaviors, similar to the way the work
of Fikret Berkes has expanded our cognition of the Cree people in Canada (2012).
According to Berkes, the Cree have been able to manage their fish and game and
adapt to changes of their faunal population without detrimental effect. Drawing on
these different theoretical approaches, I am elaborating below on the Barfi case.

6.2 Primate Frugivory

The coevolution of angiosperms and frugivores started 80 million years ago, and the
diversity of seed and fruit sizes and types peaked between 55 and 50 million years
B.C.E. (Eriksson 2016). This evolutionary process developed as a mutualistic inter-
action, with fruit trees providing nutritive resources to frugivores (mostly birds and
mammals) and frugivores offering seed dispersal services to plants (Eriksson 2016;
Herrera 2002; Jordano 2000). The relationship between fruit trees and frugivores is
often diffuse, with most frugivores taking advantage of various species of fruiting
trees at any given time and vice versa (Lambert and Garber 1998). The larger the
animal is, like a spider monkey (Fig. 6.4) or a tapir, the greater the number of seeds
of different species of plants they can consume and disperse.

Trees with very large fruit (12-20 cm diameter) are rare in the Bar{ forest and are
species that were once dispersed by megafauna that became extinct with the arrival
of humans in the region at the end of the Pleistocene (Guimaraes et al. 2008). These

Fig. 6.4 A hunted female spider monkey (mature) in June of 1999 near the Bari community of
Bagsarani
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tree species have likely survived due to their dispersal by humans and/or agoutis and
pacas. For example, in the Barf territory, we have at least three species of trees that
were food for extinct megafauna (Gentry 1974, Janzen 1982): algarrobo or copal
(bwai boj’bd in Bari, Hymenaea courbaril), the tree gourd (shiima in Bari and
tapara in Venezuelan Spanish, Crescentia cujete), and the cannonball (koba in Bar{
and coco-de-mono, taparo chuco, muco in Venezuelan Spanish, Couroupita guia-
nensis). These trees produce thick 10-20 cm pods that were broken open by mega-
fauna such as native horses, gomphotheres, and ground sloths (Janzen and Martin
1982; Janzen 1983). However, these trees are very rare in the Bar{ forests, with very
few specimens recorded. For example, the cannonball tree has only been recorded
once in all my forest plots; the copal has only been observed one time, a few kilo-
meters northeast of Saimadoyi; and only a few tree gourds have been found at old
Bari longhouse sites. Despite the literature suggesting that cannonball fruits can be
dispersed by peccaries (Prance and Mori 1978) and copal by agoutis (Hallwachs
1986, Asquith et al. 1999), this does not seem to be the case in the Bar{ territory, as
there appears to be little regeneration of these species. The rarity of these uncom-
mon trees with their extralarge fruits could help to explain the abundance of other
trees with medium and large fleshy fruits since the latter are dispersed by primates
(Terborgh 1992).

Since the 1970s, many studies have provided detailed information on the topic of
fruit trees and frugivores. For example, in the Peruvian Amazon, Terborgh (1986)
recorded that 80% of mammalian and avian biomass is frugivorous. In the Eastern
Amazon, Balée (1987) observed that 86% of 138 species of trees produced fruits
eaten by hunted animals in Tembé territory. Cormier (2004) reported that in the
Guaja territory, 90 species of plants were consumed by spider monkeys, 88 for
capuchin monkeys, and 74 for black bearded saki monkey. In another study in Barro
Colorado Island in Panama, out of the 291 species of trees, 78% produced fleshy
fruits (Howe 1984). According to various other studies (Fleming et al. 1987; Jordano
2000, Smythe 1986), 70-94% of the Neotropical trees produce fleshy fruits in the
low rainforest. The amount of fruits produced by central Amazonian forest trees is
quite high and ranges from 0.85 to 1.3 metric tons per hectare annually (Fittkau and
Klinge 1973). Therefore, multiple research studies confirm that lowland Neotropical
forest trees provide an important source of food for birds and mammals and in sig-
nificant amounts that facilitated their coevolution (Eriksson 2016; Fleming et al.
1987; Jordano 2000; Lambert and Garber 1998; Terborgh 1983).

The size of the fruit is an important consideration in their selection by monkeys
according to Terborgh (1983: 75) and Eriksson (2016). Larger species of monkeys
have preferences for larger fruits (>3 cm), while smaller monkeys focus on smaller
fruits (<1 cm). Most of the fruits consumed by primates are medium- (1-3 cm) to
large-size (>3 cm) seed drupes or berries. In the New World, primates consume
mostly fruits that are “medium (44%) to large (45%) sized drupes (36.3%) and ber-
ries (22.2%) that contain seeds of between 0.5 and 2 cm (45.6%) in maximum
dimension” (Lambert and Garber 1998: 16).

According to Lambert and Garber (1998), New World monkeys have the ten-
dency of swallowing bigger seeds than Old World monkeys. Capuchin monkeys can
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swallow seeds as big as 1.8 cm and spider monkeys as big as 3 cm (Rowell and
Mitchell 1991; van Roosmalen 1985, cited in Lambert and Garber 1998: 16-17).
This is important because New World monkeys can disperse seeds from a greater
number of species of trees, especially ones that are large seeded and are therefore
not effectively dispersed by smaller-bodied frugivores.

Various studies in the New World detail the diversity of fruiting tree species con-
sumed by primate communities. One of the most extensive studies of monkey diets
in the New World is based in Manu Park, Peru (Terborgh 1983). This study recorded
that 170 species of plants and 55 botanical families provided food for the primates
studied, which represent about 20% of the total flora of Manu (1983: 62). Also in
Manu, Lambert and Garber (1998: 16) indicated “153 plant species from 37 fami-
lies in [their] sampled of the most common fruits eaten by the 14 platyrrhine taxa.”
According to Link and Di Fiore (2006), spider monkeys in Ecuador consume 152
species of fruit and disperse 133 of these. All of these studies support primates hav-
ing a quite diversified diet in different regions.

According to the Bari, monkeys feed on many species of trees, and their forest
has plenty of food for them. This view is quite common in the literature about fru-
givory and primate diet (e.g., Eriksson 2016; Milton 1978, 1980, 1982; Milton et al.
2005; Stevenson et al. 2015; Terborgh 1983). For example, Lambert and Garber
(1998: 21) offer a compelling observation: “Given the tens of millions of fruits
eaten by primates each year and the hundreds of millions of seeds transported by
primates and other animals, dispersers can have a collective ecological effect on the
local history of the forest and the present day distribution of trees.”

In conclusion, primates are not passive agents in their forest but actively influ-
encing the distribution and composition of tree species in their forest because fruit
trees rely on seed dispersers to move their seeds away from the maternal tree,
thereby increasing the seeds’ chances of survival. The Janzen—Connell effect shows
the importance of frugivores for maintaining ecological health of forests (Terborgh
et al. 2008). This movement of seeds also influences genetic mixing and gene flow
within and between populations of trees (Wilson and Traveset 2000). Therefore,
anthropogenic changes to forest, such as defaunation and fragmentation, can affect
these processes and therefore the regeneration of forest trees (Neuschulz et al.
2016).

6.3 Methodology

Data for this chapter were collected over 34 months of fieldwork starting in 1988
and ending in 2002 as well as many more months of analyzing it and writing about
the Barf ethnoecology. The focus of the research was ethnobotanical looking at not
only knowledge variation among individual Bari people but also data on species of
trees edible for different animals, and their relative densities were recorded. While
collecting information about their flora, the Bari eagerly volunteered information
about their fauna and their diet, especially in regard to those that they hunted. In
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multiple interviews, the Bari were able to consistently indicate the types of fruits or
plants that were consumed by different kind of animals, including primates.

I marked off 36 small 30 x 50 m forest plots (including two smaller plots of
20 x 50 m which were added for logistical purposes), covering 5.4 hectares of for-
est, in order to learn about the variation of the Bari knowledge of trees and to cap-
ture a representative census of the forest composition of species (see Fig. 6.1 for the
map with locations of places mentioned in the text). I chose this size for the plots
because it fits well on an 8.5” x 11” piece of paper at the scale of 1:200, facilitating
the ease of manipulating this map while presenting a questionnaire for interview
informants. From these plots, a list of Barf tree taxa was compiled. The trees cen-
sused were equal or bigger than 10 cm dbh (diameter at breast height, 130 cm),
which is a standard measurement botanists use for collecting tree species informa-
tion in forest plots. For this study, 20 adult Bari (7 women and 13 men) were inter-
viewed for each of those forest plots to document their consensus and variation
regarding the ethnotaxa. Six Barf men who were good hunters then went over the
list of 227 species of trees and confirmed which species provided food for primates
and other animals.

For the identification of these species, 398 botanical vouchers were collected
between 1988 and 1995, most of them fertile and containing either flower or fruit, if
not both. Six sets of each of the vouchers were deposited in the Victor Manuel
Ovalles Herbarium (MYF) located in the Pharmacy School at the Universidad
Central de Venezuela in Caracas. Three hundred and two of the vouchers were iden-
tified by a number of taxonomists who visited the V. M. Ovalles Herbarium as well
as by Dr. Stephen Tillet, the director at that time. A set of approximately 100 vouch-
ers, out of the 302, were identified by Dr. Paul Berry, Gerardo Aymard, and other
taxonomists in 1996 at the herbarium of the Missouri Botanical Garden. In the last
4 years, a Venezuelan taxonomist, Jose Ramén Grande Allende, also worked on 48
vouchers that were not identified or that were misidentified. Ninety-six vouchers
have not been identified, as some of these vouchers may have been discarded in the
V. M. Ovalles Herbarium collection due to poor preservation which resulted in the
destruction of identifiable features. Scientific names were corrected and updated by
G. Aymard in 2018. Originally more vouchers were planned to be collected with the
goal of collecting from one and two thousand of them. Also, due to a strong case of
hepatitis, the author had to leave the field earlier and was not able to collect more
later since the two Colombian guerrilla groups (FARC and ELN) entered the area of
research, making this research rather too risky to continue.

The current Bar{ territory covers 231,000 hectares that are still mostly forested.
It is important to indicate that the 5.4 hectares of forest censused consisted of mostly
primary forests with a few sections of secondary forests. Not only the forests in this
study are focused mostly around the village of Saimadoyi (22 plots), but also a
dozen plots extend from the Santa Rosa River on the north to Rio de Oro on the
south, and two plots on the mid-altitude section of the Sierra de Perija were added
to try to capture a greater number of tree species. Two additional plots (#25 and #26)
are by the Ariquaisa River east and outside the Barf reservation (see Fig. 6.1).
These last two plots are particularly interesting since they represent what was the
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largest type of forest originally found in the 1900s Bari territory which originally
had a large population of monkeys but which today has been mostly deforested by
cattle ranchers.

6.4 Number of Forest Trees That Produce Food for Primates

In tropical rainforests, we commonly find that species of trees have populations that
have extreme numbers ranging from many (potentially hundreds in some cases) to
very few individuals, with some being extremely rare with only one or few individu-
als known by the local population in the region (Terborgh 1992; Gentry 1996;
Lizarralde 1997; Brent Berlin 1987: pers. comm.; Glenn Shepard Jr. 1996: pers.
comm.; Zizka et al. 2018). The contribution of rare species to the tropical diversity
has been recognized (Wills et al. 2006; Kenfack et al. 2007); however, their spatial
distribution remains poorly understood (Zizka et al. 2018). The latter recent work
on rarity in the Neotropics identified 26,315 species for Amazonia, of these 10,080
species as putatively rare within this region (Zizka et al. 2018). Inside Amazonia
most collections of rare species were in the sub-Andean region and on the Guayana
Shield and in few areas scattered across the study area. The authors also found that
rare species are homogeneously distributed through most parts of the lowland
Neotropics and Amazonia but more concentrated in highlands, with no clear dis-
junction patterns within lowland areas. These results suggest that a considerable
proportion of rare plant species has surprisingly large distribution ranges (e.g.,
Peridiscus lucidus; see Aymard and Arellano 2018) and that collections of rare spe-
cies across most of the lowland Neotropics, and in particular in Amazonia, show no
clear directionality.

These sparse recordings were also observed in the Bari territory with almost half
of the species represented only once or twice in the plots censused (Lizarralde
1997). Therefore, it is also relevant to include the number of individual trees since
this information offers the demographics and densities of these species, and it indi-
cates the relative amount of food available for the region. The important information
missing here is the basal size of the trees that is key to relative abundance of fruits
(which will be provided in the near future). Even though the Barf mentioned hog
plum (baroo in Bari, Jobo in Spanish, Spondias mombin, Anacardiaceae) or bread-
nut tree (bariiu in Bari; Ramoén, Charo, or guaimaro in Spanish; and Mayan nut in
English, Brosimum alicastrum, Moraceae) as important for their population of mon-
keys, having the number of individual trees representing different species might
provide a more accurate perspective of which tree species are more important pri-
mate food in the Barf forests (instead of only listing species without their number of
individual trees representing their species). Further in this chapter, the most impor-
tant botanical families of trees and species are ranked.

Out of all the trees censused (N = 3664) in the 5.4 hectares of forest, 2476 indi-
vidual trees (67.8%) provide food for monkeys. Among the 28 botanical families
that provide food for monkeys, the top 10 represent 57.5% of all the trees that were
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Table 6.1 The 10 most important botanical families in this study providing food for monkeys

Individual trees

Botanical family No. of species Number Percentage
Arecaceae (Palmae) 8 758 20.69
Fabaceae (Leguminosae) 13 390 10.64
Moraceae 14 228 6.22
Sapotaceae 4 193 5.27
Burseraceae 3 168 4.59
Lecythidaceae 5 97 2.65
Annonaceae 5 91 2.48
Bignoniaceae 1 87 2.37
Combretaceae 1 45 1.23
Anacardiaceae 2 43 1.17
Total 57 2100 57.3%

censused in the forest plots in the Sierra de Perija (see Table 6.1). They also represent
86.2% of all the trees that provide food for monkeys.

These leading botanical families are consistent with other regional studies (Russo
et al. 2005). Terborgh (1983) also pointed out that the most important botanical
families that provide food for the monkeys in Manu Park (Peru) are Moraceae,
Annonaceae, Palmae, and Fabaceae. In another study, Stevenson (2004: 277) stated
that the most important botanical families of fruit for wooly monkeys were
Moraceae, Lecythidaceae, Anacardiaceae, Mimosaceae (in the Fabaceae),
Urticaceae, Burseraceae, and Sapotaceae. Also in Manu park, Lambert and Garber
(1998: 16) pointed out that 53% of these trees were represented by five botanical
families: “Moraceae (23 species, including 12 Ficus species), Leguminosae (16 spe-
cies), Sapotaceae (8 species), Palmae (8 species), and Annonaceae (6 species).”
These findings indicate the Barf forest is not unique or exceptional in terms of the
diversity of species feeding its primates.

6.5 Species of Trees that Produce Food for Primates

Looking at the number of species of trees based on this research, mostly around the
village of Saimadoyi (but also around Bachichida, Kumanda, Bokshi, and
Bagsarani), we note that 102 species of trees provide food for many animals, includ-
ing monkeys (see Table 6.2 for the complete list and their details). Therefore, 44.9%
of the 227 species of trees censused are food sources for primates.

The 18 most important species of trees noted below represent 46% of all the trees
included in this study that provide foods for monkeys (see Table 6.3). This statistic,
however, does not represent the preference of these fruits by monkeys but only the
most abundant of all fruits known to feed them. Among the most important tree
species in this list of trees, the Bar{ indicated that hog plum (Spondias mombin,
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Table 6.3 The 18 most important tree species recorded in the Bari plots

Species Family No. of trees | Percent
Oenocarpus mapora Arecaceae (Palmae) 314 8.6
Brownea coccinea Caesalpiniaceae (Fabaceae) 262 6.6
Oenocarpus bataua var. bataua Arecaceae (Palmae) 151 4.1
Protium sagotianum Burseraceae 108 3.0
Bactris major var. major Arecaceae (Palmae) 103 2.8
Jacaranda copaia subsp. spectabilis | Bignoniaceae 87 2.4
Attalea butyracea Arecaceae (Palmae) 86 2.4
Pouteria sp. Sapotaceae 83 2.3
Magquira guianensis Moraceae 68 1.9
Oxandra venezuelana Annonaceae 54 1.5
Inga scabriuscula Mimosaceae (Fabaceae) 52 1.4
Euterpe oleracea Arecaceae (Palmae) 51 1.4
Indeterminate (loro’bd) Sapotaceae 49 1.3
Pouteria reticulata Sapotaceae 46 1.3
Terminalia Amazonia Combretaceae 45 1.2
Cariniana pyriformis Lecythidaceae 44 1.2
Spondias mombin Anacardiaceae 42 1.2
Lecythis corrugate Lecythidaceae 41 1.1
Total 1686 46.0%

Anacardiaceae) was among the top, especially in the mid to high altitudes, between
700 and 1000 meters above sea level on the Sierra de Perij4, where, according to the
Bari, the population of spider and howler monkeys is much higher than in other
parts of their territory. In fact, the Barf indicated that it was quite obvious that spider
monkeys feasted on these fruits because the fat in their abdomen becomes yellowish
to orange during the seasons of hog plums, from November to December and June
to September. The author was able to confirm this observation, while the Bari were
butchering a dead monkey in June of 1999 (see Fig. 6.4).

Another important source of food is breadnut (Brosimum alicastrum, Moraceae),
which is also a favorite fruit tree for the monkeys of other Neotropical regions
(Russo et al. 2005; Stevenson 2015; Terborgh 1983). It is not surprising that hog
plum and breadnut are essential fruit trees for primates and many other animals in
these forests. This observation is based on the fruit mass these two trees normally
produce (Stevenson et al. 2015). Even though the density of breadnut is not very
high (0.46%, with 17 individual trees registered) in the plots recorded, it is much
more abundant at higher altitudes between 250 and 700 meters above sea level on
the Sierra de Perijd (around plot 27-28) and Serrania de Abusanqui (around
Bagsarani village), where the population of spider and howler monkeys is also
very high according to the Bari, which was also observed several times between
1995 and 1999.

Similarly, in Yalbac (Belize), in an area surrounded by Mayan ruins and on a
large man-made mound, it was observed that the breadnut tree attracts wildlife,
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including spider and howler monkeys, parrots, and toucans (personal observation in
mid-March of 2008, 2011, and 2013). In Perij4, the Bari indicated that the fruits of
the breadnut tree are abundant in April, in the beginning of the rainy season, when
avocados are also ripe (M. Lizarralde 1995: pers. obs.). In these periods, the Bar{
also consume a substantial amount of breadnut tree fruits too. Cormier and Urbani
(2008: 381) stated that breadnut tree density is very high near Mayan ruins and it is
the preferred food for spider monkeys. Terborgh (1983) also mentioned several
times that Brosimum fruit was very popular for monkeys in Manu as well as Kinzey
and Norconk (1993) for monkeys in the Venezuelan Guayana region of Guri Lake,
Bolivar state, mainly B. alicastrum subsp. bolivarense and B. guianense (Aymard
et al. 1997).

Russo et al. (2005) stated that Brosimum was among the most preferred genus in
four regions for spider monkeys: Tinigua (Colombia), Yasuni (Ecuador), Voltzberg
(Surinam), and Barro Colorado Island (Panama). Stevenson et al. (2015) listed three
species of Brosimum (B. guianensis, B. alicastrum, and B. lactescens) as very com-
mon for monkeys in Tinigua. In the Bar{ plotted forest, we recorded 47 Brosimum
trees (17 B. alicastrum and 30 B. lactescens).

Most tree fruits favored by primates are fleshy and juicy like hog plum or have
oily flesh like American oil palm (Attalea butyracea). Others such as breadnut or
Mayan nut (Brosimum alicastrum) also provide starchy seeds that attract a large
number of not only monkeys but also birds and other animals. A few trees such as
Bacu (Cariniana pyriformis) and other medium-size palm fruits provide oily seeds
too. Apparently, some fruits are alternative choices if the most preferred fruits are
not available in particular times of the year.

Also, the large seeded fruits of different palms, bamboo palm (Oenocarpus
mapora) and seje or pataud palm (Oenocarpus bataua var. bataua), are other highly
preferred food sources found near the communal houses or where these longhouses
once stood. Anthropogenic forests were created where people discarded fruits near
their villages or homes, dispersing different tree species and ultimately shaping the
forest community structure after villages were abandoned (Balée 2013; Rival 2016).
Rival (2016) stated that Oenocarpus bataua was found frequently in old encamp-
ments sites. We have observed this pattern clearly with palm species like seje-pataua
and American oil palm. The Bari confirmed this, which is also evident from aerial
photographs of longhouses that show higher densities of these palms in their vicin-
ity. In fact, further to confirm this observation, plot #36 was established on a former
longhouse location where spider monkey hunting was the primary source of protein.
This plot had a very high density of different species of palm. In this plot, there were
41 bamboo palms (Oenocarpus mapora, 19.9% density out of 206 individual trees
10 cm dbh were recorded), 12 prickly palms or cubarro (Bactris major var. major,
5.8% density), and 35 seje palm (Oenocarpus bataua var. bataua, 17.0% density).
Therefore, these three palm species had a higher density with 42.7% of them
recorded in this forest plot. This finding could be an indication that this entire region
(the Lora River basin) also has a high density of these palms because they also
appear to have been the most commonly gathered wild (anthropogenic) fruits. Also,
this region has a very high abundance of monkeys, especially spider monkey with
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troops of up to 50 individuals (Lizarralde 2002, 2019), who are at the same time
dispersing these seeds. Other studies suggest that the genus Oenocarpus is also
eaten and dispersed by monkeys (Link and Di Fiore 2006; Russo et al. 2005;
Stevenson 2015).

There are two other groups of important trees belonging to the various species of
legumes/ice-cream-beans and figs that play an important role in the diet of monkeys
as well. For example, one of the types of wild ice-cream-bean trees is called the
“howler-monkey-ice-cream-bean” (kamashkorou nondyiruku, Inga cocleensis
subsp. megantha). It is not surprising that the fleshy fruits preferred by the Bari
people are the same ones that monkeys also consume due to their high caloric con-
tent in the form of sugars, which is needed to sustain our large brains. According to
Lambert and Garber (1998: 24), “Legume pods ... were among the top ten fruit
species eaten by many New World monkeys.” In Voltzberg, Surinam, /nga was the
second most consumed fruit among spider monkeys (Russo et al. 2005). Stevenson
et al. (2015) also reported five species of Inga to be very important to primates. This
situation is similar for the Bar{ since they have 13 species of legume trees with
edible pods making up to 380 (15.5%) of individual trees in the plots.

The use of figs for food by monkeys has been consistently cited in the literature
(e.g., Diaz-Martin et al. 2014; Terborgh 1983; Lambert and Garber 1998; Stevenson
et al. 2015). However, Terborgh (1983, 1986) points out that some figs are the last
resort when other fruits are not available, even though figs are important choices in
other studies (Lambert and Garber 1998). Stevenson et al. (2015) reported three
species of figs to be high in terms of proportions of fruits handled by primates.
However, these trees can produce a significant amount of fruits throughout the year,
attracting an array of animals (including various species of monkeys) and therefore
enhancing their dispersal (Diaz-Martin et al. 2014). For this reason, the Barf like to
use fig trees as a place to hunt monkeys by placing a blind with platforms on the
crown of nearby trees (Lizarralde 2019). In their forest, we have recorded 23 indi-
vidual fig trees, many of which tended to be large in general, reaching a diameter of
the trunk at breast high over 2 meters and a height of 3040 meters.

According to Terborgh (1983), the most important tree genera that feed monkeys
are Ficus (Moraceae), Brosimum (Moraceae), Guatteria (Annonaceae), Casearia
(Salicaceae), Inga (Fabaceae), Cecropia (Urticaceae), Celtis (Cannabaceae), and
Cissus (Vitaceae). The main reason is that all of these genera “contain soft pulpy mate-
rial surrounding the seeds” (Terborgh 1983: 74). Another study by Russo et al. (2005:
1033) notes that “consistent preferences by spider monkeys for Brosimum, Cecropia,
Virola, and Ficus. Brosimum may be preferred because of the generally large quanti-
ties of fruit produced and long periods of fruit availability on individual trees.”

Primates also have certain preferences for fruits that have bright colors, and these
preferences can vary from region to region according to Lambert and Garber (1998).
The colors of choice are yellow and red, which account for 50% of fruits (and 80%
including also orange and purple) in Manu (Lambert and Garber 1998). A similar
pattern emerges among the Barf primates with yellow and red as their preferred fruit
colors followed by orange, black, brown, and purple. Therefore, yellow, orange, or
red fleshy or pulpy fruits, starchy or oily seeds, figs, and sweet pods are among the
preferred fruits among primates in Perija.
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Table 6.4 Color of fruits for all edible species of trees (n = 102 species/2476 individuals)

Individuals Species All forest
(n =2476) (n=102) (N =3664)
Fruit color No. % No. % %
Red 407 16.4 10 9.8 11.1
Yellow 345 13.9 23 22.6 9.4
Orange 251 10.1 7 6.9 6.9
Red + yellow + orange 1003 40.5 40 39.2 27.4
Purple 338 13.7 3 2.9 9.2
Black 207 8.4 4 3.9 5.7
All above colors 1548 62.5 47 46.1 42.2
Green 665 26.9 29 28.4 18.2
Brown 44 1.8 1 1 1.2
Total* 2257 91.2 77 74.5 61.6

“Totals exclude the lumped categories of “red+yellow+orange” and “all colors above”

Green edible fruits are the most popular color preferred by monkeys in Sierra de
Perija with 665 individual trees (26.9%) and 29 species (28.4%). The reason for it
is that they are produced by two of the most important and populous families that
commonly produce green fruits (Moraceae and Leguminosae). However, vibrant
colors are also very popular if we combine all colors (except green and brown; see
Table 6.4). These account for 62.5% (1548 individual trees) of fruits. If we include
in all plots censused (N = 3664), this represents 42.2% of all trees. Unfortunately,
we do not have information for 25 species and 219 (8.8%) trees that produced edible
fruits for monkeys nor information for all other trees that do not produce fruit for
monkeys. Like other studies (Lambert and Garber 1998), red fruits are represented
with 407 (16.4%) individuals and 10 (9.8%) species, followed by yellow with 345
(13.9%) individuals and 23 (22.6%) species and orange with 251 (10.1%) species.
Combining yellow, red, and orange fruits, there are 1062 (42.9%) individual trees
and 40 (39.2%) species. Surely, bright color fruits attract monkeys and indicates
their ripeness, but surprisingly, green fruits seem to be preferred in Perija.

6.6 Discussion

As previously discussed, this high proportion of two-thirds of the forest trees feed-
ing monkeys in the Sierra de Perijd is not unusual in other Amazonian forest regions.
It is interesting to note that some of these fruit trees’ common names are associated
with primates (e.g., Herrania albiflora as “monkey cacao,” Posoqueria latifolia as
“monkey apple,” and “coco-de-mono” for Couroupita guianensis). We also see the
“howler-monkey-ice-cream-bean” (a translation of the Bari name kamashkorou
nondyiruku, Inga cocleensis). These names clearly indicate the trees’ functions of
providing important primate foods.

We need to address the fact that primates are clearly dispersing seeds of the fruit
trees that they feed on, especially those which have fleshy or oily mesocarps with
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smaller-size seeds not exceeding more than 2 or 3 cm. Apparently, spider monkeys
can consume seeds as big as 3 cm (van Roosmalen 1985) and white-faced capuchins
as big as 1.8 cm without not only destroying but also dispersing them (Rowell &
Mitchell 1991, in Lambert and Garber 1998). This dissemination makes these trees
more abundant since it is well known in the literature that primates play an impor-
tant role in dispersing tropical rainforest seeds in the tropical rainforests (Eriksson
2016; Karubian et al. 2015; Stevenson et al. 2015; Terborgh 1986). It is known that
white-faced capuchin monkeys disperse live seeds at an average distance of 235 m
and as far as 700 m (Valenta and Fedigan 2009). Spider monkeys disperse seeds
even farther (average of 443 m and as far away as 1280 m) since they cover a larger
territory and move much faster than other monkeys (Link and di Fiore 2006).

Primates clearly exist in an intricate relationship with their forest. They not only
are dependent on many fruit trees but also actively change the composition of their
forest. As humans “anthropogenically” create “cultural forests,” primates must be
doing something very similar, by making their forest a “primatogenical” one.
Therefore, we could argue that most of the Neotropical forests are primatogenical
since monkeys and humans disperse fruits of most trees, but monkeys still do most
of it. For example, the work of Anzures-Dadda et al. (2011) indicated that with the
absence of howler monkeys in southern Mexico, the sapling densities and recruit-
ment of Brosimum alicastrum, Dialium guianense, Manilkara zapota, and
Damburneya ambigens decrease. Chaves et al. (2011: 177) state that “spider mon-
keys are effective seed dispersers” with most seeds (>86%) undamaged from 71
species of trees from 23 plant families in the Mexican Lacandon rainforest. Russo
et al. (2005: 1033) states that “[s]pider monkeys are one of the first animals to be
hunted out of forests..., and their loss is likely to have important consequences for
demography, community structure, and gene flow of trees and lianas in tropical
forests.” These primates are the largest arboreal frugivorous species that can dis-
perse a greater number of larger seeds, which are still viable.

In this chapter, I am not questioning the Balée (2013) concept of cultural or
anthropogenic forest but wonder the role of monkeys in the reproduction of
Neotropical forests. It is clear Amerindians have been responsible for the distribu-
tion of many species of trees (like Attalea butyracea, Bactris gasipaes, Brazil nuts,
canon ball, copal, and tree gourd). Even monkeys help in the reproduction of these
cultural forests. According to Balée (1994: 149), the Ka’apor people of Brazil
reported that capuchin monkeys frequented old or abandoned gardens dispersing
the seeds of Spondias mombin and wild cacao nearby, therefore “responsible for the
high frequency and sensitivity of other species in fallows.” However, monkeys seem
too play a major role in the reproduction of the forest in general. For example, “Link
& De Luna (2004), for example, estimated that spider monkeys could ingest up to
1352 g (mean: 289 g, N = 90) of fruits ... in a single feeding bout of the palm
Oenocarpus bataua” (Link and Di Fiore 2006: 243). Therefore, larger monkeys like
spider monkeys can consume and disperse wider range of fruits that other animals
cannot consume and disperse (e.g., birds, bats, agouties, and pacas), being respon-
sible to the reproduction of more species of trees in the rainforest. Link and di Fiore
(2006: 243) stated “spider monkeys and other ateline primates are significant dis-
persers for many species of plants throughout the Neotropics.”
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In the late Pleistocene, South America lost a large number of its megafauna that
were seed dispersers (7 genera of large mammals that were more than a ton heavy
and many more that weighted more over 44 kg, Guimaraes et al. 2008). Today, the
largest land mammal is the tapir that disperses the large quantities of largest seeds.
But because “tapirs frequently defecate in salty lakes, a site unsuitable for success-
ful seedling recruitment” (Donatti et al. 2007: 118), largest monkeys do play a
major role dispersing many species of fruiting trees. In the late Miocene Amazon,
there used to exist a 20 kg monkey related to spider monkey named Caipora bam-
buiorum found in NE Brazil. It became extinct only few thousand years ago likely
due to human action of hunting (Defler 2019). This species was probably dispersing
larger seeds of fruit trees, and these could explain the existence of some of the rare
trees that lost their dispersers 10—12 thousands years ago.

6.7 Conclusion

Of the 227 species of trees found in the Bari territory, 102 species provide food for
monkeys. The question is whether this 44.9% of trees that primates feed on is a low,
normal, or high percentage. This percentage would have been higher if my plots
were bigger and fewer in number since they would not include larger number of rare
species that are mostly not food for monkeys. However, this is not abnormally low
for other studies. There are only a few studies that provide some potential refer-
ences. According to Stevenson et al. (2015: 2), primates in the Colombian forests
were “responsible for 64% of the fruits manipulated across species.” Stevenson’s
percentages are potentially higher than would be the case for all species of trees
since they preselected a group of trees (73 species) that are “zoochorous ripe fruit-
ing plants that had good crown visibility” (Stevenson et al. 2015: 3). In another
project, Cormier (2003) also stated that 65.2% of the plant species known by the
Guaja people of Brazil are also food for monkeys. It is clear that increased numbers
of monkey species and therefore size variation will result in subsequent increases in
the number of trees that feed monkeys. Perhaps also because the Bar{ forests have
only four species of monkeys, this percentage is smaller (versus seven for the Guaja
in the Brazilian Amazon). However, this could have been different if forest plots
farther from the Bari village and in areas where monkey densities are higher would
have been included in this research.

In the Barf territory, primates are reproducing a type of forest that can continue
to provide them with food. The absence of primates could change the future and
nature of this forest to one that promotes bird- or wind-dispersed seed trees.
Therefore, the conservation of monkeys is key to the future of this forest, which
could continue to support larger fauna. This research shows that primates are
likely to be keystone species in the reproduction of two-thirds of the Barf forest.
Another important point is that the field of ethnobotanical and ethnoecological
ethnoprimatology work with indigenous people could provide new lights on the
ecology and diet of primates in the tropical forests.
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