Chapter 7
Knowledge Transmission: The Social Origin
of Information and Cultural Evolution

Gustavo Taboada Soldati

7.1 Introduction

It is certainly possible to affirm, even in general, that all living beings are essentially
structures capable of storing and processing information. It does not mean that this
property defines life itself, as other physical systems are capable of storing and
processing information as well. What distinguishes living systems from physical
systems? The difference is based on their origin and nature. Living systems, besides
acquiring information ontologically, i.e., as an inherent part of their nature, have the
special ability to constantly incorporate the available data on their environment
through learning (cognition). The classical learning concept considers any change
in animal behavior that comes from the processing of new information, acquired
through experience at a given moment in time (7;) and which can be detected at a
later moment (7,) (Heyes 1994). Therefore, cognition is one of the basic properties
that characterize living beings, since even lesser organisms display some kind of
learning process (Maturana and Varela 2007).

But if acquired information distinguishes living systems from physical systems,
what distinguishes humans from other living beings? This chapter shares the
opinion of Mesoudi (2011), who stated categorically that “humans are a cultural
species,” because much of human behavior is determined by an information system
acquired via social transmission, through specific processes such as imitation,
teaching and language. In this sense, the concept of social transmission equals
the concept of culture (Richerson and Boyd 2005; Mesoudi 2007; Mesoudi 2011).
In summary, it is assumed that humans are characterized by the display of behaviors
derived from information processing of three distinct natures: ontological, those
acquired by individual experience, and those acquired by social transmission.
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To investigate knowledge through social transmission is essentially to analyze
the peculiar nature of human beings, i.e., their culture. Furthermore, it is recognized
that culture can evolve following Darwinian assumptions, and that knowledge trans-
mission is one of the elementary processes in cultural evolution and in the relation
between people and their understanding of nature. This chapter now turns to the
three bases description of human information, and then it turns its attention to social
knowledge transfer from an evolutionary perspective. Finally, we discuss how infor-
mation transmission has been analyzed by ethnobiological studies and how it can be
used to understand the evolutionary dynamics of social-ecological systems, drawing
upon standard ethnobiological works.

7.2 Genetic Basis Information

Some kinds of human behavior are the result of information processing stored in
genetic material. These behaviors are characterized by not being influenced by
peers during the acquisition process (Mesoudi and Whiten 2008). Genetic inheri-
tance is not related to a trait of specific knowledge, such as knowing a plant is used
for a particular purpose, but by determining individual characteristics that favor or
not this knowledge construction, such as the capacity and speed of learning (Reyes-
Garcia et al. 2009). However, there are few studies within ethnobiology that explic-
itly discuss inherited or genetically predisposed behaviors. Thus, little is known
about the cultural aspects that are influenced a priori by an individual biological
basis, i.e., inherent to an individual.

7.3 Individual Knowledge Production

Individual knowledge production is the process by which the individual builds,
mostly through trial and without any social influence (Rendell et al. 2009), new
information that may spread and settle in wider culture or not. This cognitive pro-
cess is also named “individual learning” (Heyes 1994) or “asocial production”
(Laland 2004). However, the use of the term “individual learning production” rather
than the term “asocial learning” is defended, as it is believed that no knowledge is,
in its entirety, “asocial”’. Even when knowledge is produced by a single individual,
its necessity and the reality in which it is produced are the result of a context and of
social relations.

From an evolutionary point of view, individual learning is important for the fol-
lowing reasons: (a) it demands time and energy to access information; (b) in special
situations it may cause risk to the individual, for example, when developing knowl-
edge about medicinal plants; (c) although costly, new information will always adapt
to the context in which it was conceived, even in unstable environments; and (d)
being analogous to the mutation process in biological evolution, it diversifies traits
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and behaviors to be selected in a culture. Based on the considerations above, consid-
ering trade off,' energy expenditure and adaptability, individual knowledge produc-
tion is favored under environmental instability conditions, because although costly,
innovations will always be adapted to the new context (Cavali-Sforza and Feldman
1981; Hewlett and Cavali-Sforza 1986; McElreath and Strimling 2008).

It is important to know in ethnobiological studies that the evolutionary assump-
tions outlined above are not always true, because depending on how it occurs, indi-
vidual learning will have different evolutionary implications. As stated, the
theoretical accumulation of individual learning through evolutionary implications
assumes that the production of new information, or innovations, will always be
costly and in some situations will present risks to the individual, such as trying new
plants for the treatment of a serious illness. However, it is possible to discover an
innovation without energy expenditure and without risk to the individual, a point
that is generally disregarded by evolutionary approaches. Considering that planting
is an action determined by rain stimulus, for example, a farmer needs to know the
ideal time to perform it. Thus, through his/her perception, but without any land-
scape management or planning experience, he/she realizes that a given plant, such
as a “ipé rosa?,” for example, flourishes days before the rain. The farmer then deter-
mines the “plant” action to the “flourish” stimulus offered by the plant. In this case,
the new knowledge (behavior), “it is good to plant when the ‘ipé€ rosa’ flourishes”,
is the result of an event that did not require additional time or energy for its produc-
tion. If this hypothesis is true, it is necessary to relativize discussions on cultural
evolution guided by the premise that, although highly adaptive, individual knowl-
edge production demands surplus energy expenditure.

7.4 Information Transmission or Social Learning

Social learning is the process by which information is transmitted in a social group
through the interaction between peers, or of those with interaction products
(Boyd and Richerson 2005; Mesoudi and Whiten 2008). For many authors, culture
is nothing but shared knowledge, i.e., the information set acquired by social trans-
mission through mechanisms such as imitation, teaching and language (Rogers
1988; Boyd and Richerson 2005; Mesoudi 2011).

One of the most fruitful discussions, especially in comparative psychology, is the
one that seeks to understand the social learning process, i.e., whether this culture is
exclusive to human beings or if it also exists in nonhuman animals. On the one hand,

'Trade off, in an evolutionary context, refers to dilemma situations, and a beneficial alternative
entails inherent losses. For example, it is important that a feline has the strength to hunt its food.
But strength requires body mass. The bigger its body mass is, the greater the animal’s weight and,
of course, the lower its ability to run fast. In this case, there is a trade off between strength and
speed.

2 Tabebuia roseoalba (Ridl.) Sandwith.
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some studies suggest that certain animals, especially chimpanzees, are able to
develop their own language mechanisms and behavioral traditions, which are trans-
mitted through many generations (Boesh and Tomasello 1998). Such evidence sug-
gests that human cultural systems have evolutionary roots prior to Homo sapiens.
So, what are the unique features of human cultural systems that distinguish them
from other cultural animals? Boesh and Tomasello (1998) suggested two: (a) the use
of a complex language (b) the accumulation of cultural changes. Concerning the first
feature, the authors stated that developed language allows further dissemination of
cultural traits both in time and space and, possibly, the transmission of different types
of information. Concerning the second, it is considered that humans have a consider-
able capacity to accumulate information and its modifications, making the human
cultural system unique because it is progressively more complex (Boesh and Tomasello
1998; Mesoudi 2011). It is improbable that a single child or a group of isolated chil-
dren would create a cultural system as complex as human society, because human
cultures are historical products built over many generations.

7.5 Social Transmission and Cultural Evolution

From an evolutionary perspective, it is believed that the cognitive structure of the
human mind was selected to permit cultural groups, thus making culture a human
adaptation (Rogers 1988; Boyd and Richerson 2005; Mesoudi and Whiten 2008).
Many arguments support this belief, such as humankind’s ecological success in dif-
ferent environments (Cavali-Sforza and Feldman 1981; Boyd and Richerson 1995;
Richerson and Boyd 2005) and the capacity to accumulate adaptive information
without individual production costs, increasing the fitness of the population (Rogers
1988; Boyd and Richerson 1995).

Historically, one of the most important studies on the role of social transmission
in cultural evolution, which determined the future of this scientific field of investiga-
tion, was the work of Rogers (1988). His first major contribution was to evaluate the
adaptability of information transmission and, therefore, its role in cultural evolu-
tion. Rogers (1988) assumed that natural selection tends to increase the average
population fitness, otherwise there is no reason to believe that selection results in
adaptation. In this way, if culture is adaptive, a population that transmits its informa-
tion among its peers (recalling that the concept of culture equals the concept of
social knowledge transmission) should have a better average fitness than a popula-
tion with poor social transmission. In a variable environment, Rogers mathemati-
cally modeled a population in which individuals take two behavior types: (a)
produce their own information (producers) or (b) copy it from their peers (social
learners). In both situations, individuals will take trade off implications: energy con-
sumption during knowledge production versus produced knowledge adaptability.
Producers expend a lot of energy but the knowledge produced is highly adaptable to
environmental changes, while social learners get their information at no additional
cost but are susceptible to acquiring outdated or inappropriate information for a
changing environment (Rendell et al. 2009).
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Rogers’ (1988) model states that: (a) individuals who rely on their own knowledge
fitness depend only on its production cost and benefits. They have no relation to
their peers’ behavior which is, therefore, continuous; (b) when individuals who
copy information are rare in a population, most pairs will behave as producers,
which will offer low-cost, constantly adapted knowledge to social learners. In this
situation, the average fitness of learners is greater than that of producers. When
learners are the majority, little of the information available for copying will take into
account recent environmental changes (i.e., adaptive changes). In this population
configuration, the average fitness of producers will be higher. However, the most
important point is that, regardless of the two strategies’ population frequency, the
existing trade off between learners and producers creates a stable balance between
their frequencies when the average fitness of these behaviors is the same. The first
striking conclusion of Rogers (1988) is that a population with social learning does
not have a higher average fitness than that of a population without social learning.
Therefore, from an evolutionary point of view, cultural systems should not be
expected if culture is understood only as social knowledge transmission. These
notes do not say that culture is inherently adaptive; they only suggests that, in cases
where it is, it must be because of properties not considered in the evaluated model.
Due to the impact of Rogers’” work on the academic community, the author’s notes
are known in scientific literature as “Rogers’ Paradox™.

Boyd and Richerson (1995) questioned whether the paradox was an artifact,
due to the simplicity of Rogers’ (1988) basic model design. After all, the modeling
considers only two behaviors (strategies): individual production (producers) and
social knowledge transmission (learners), trying to adapt them closer to reality.
The first model alteration, made by Boyd and Richerson (1995) was to model a
population of individuals inserted into an environment that varies spatially. The sec-
ond alteration allowed the modeled population of individuals to assume more than
two behaviors. Finally, Boyd and Richerson (1995) adapted the model to include the
possibility of individual producers that devised false or ill-adapted information.
Despite these modifications, which made the model more realistic, Boyd and
Richerson’s (1995) results corroborated Rogers’ model. Thus, inserting (a) an envi-
ronmental variation and (b) other learning strategies, or (c) the existence of unprofit-
able information from an evolutionary point of view did not explain the existence of
cultural systems, because, as had been seen in Rogers (1988), there was no increase
in the average fitness of individuals who copy information from their peers.

In an attempt to find evolutionary explanations for culture, Boyd and Richerson
(1995) constructed a mathematical model in which information transfer does not
occur randomly, but selectively, and where individuals from the modeled group
assess the behavior of peers and choose the one that appears to be the best. This type
of transmission was named “biased transmission” and it happens when knowledge
transfer follows certain trends, i.e., depending on some variable. This modification
to the model, proposed by Boyd and Richerson (1995), assumes that if individuals
are able to copy those peers recognized as the “best”, with the most advantageous
information, the biased transmission would justify the existence of cultural systems
because it would favor adaptive knowledge. However, this model analysis confirmed
that this assumption is false, and therefore does not explain, from an evolutionary
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point of view, the advent of culture. Based on the above, Boyd and Richerson (1995)
concluded that the ideas proposed by Rogers (1988) are mathematically robust.

How to resolve Rogers’ paradox then? How can information transfer, i.e., culture,
be adaptive? It can be stated that culture increases the average fitness of a population
and has an evolutionary justification if it increases the aptitude of learners and pro-
ducers. As already revealed, when modeled by Rogers (1988), the presence of social
transmission only optimized the average fitness of the individuals copying behavior,
but not of the producers, whose fitness remained constant. When Richerson and
Boyd (1995) modeled a situation in which the average fitness of individuals who
produce their own knowledge increased as the population frequency of individuals
who copy their peers increased, Roger’s paradox disappeared. In this sense, culture
is adaptive only if (a) it makes individual learning less costly and (b) that learning
becomes more accurate.

And how does culture perform these two elemental functions? First, the
existence of social learning as a behavioral alternative to individual production
allows producers to be selective. In this case, individuals can learn opportunisti-
cally, i.e., producing their own information when this strategy is more accurate
and less costly, or in situations less favorable to production, choose to learn socially.
The central question of this weighting is behavioral versatility, to what extent indi-
viduals are able to condition their behavior towards the reality in which they live.
Second, culture allows information to be accumulated from generation to genera-
tion. Learning in small steps is less costly and more accurate than learning in large
steps because, during complex knowledge construction, each required a small
investment of energy . In every innovation event, new information is selected, creat-
ing adapted knowledge. Given the above, it is recognized that culture can play an
adaptive role in the occurrence of additional processes, which are able to make
social transmission more accurate and less costly.

However, from an evolutionary point of view an important question deserves an
explanation: is knowledge transmission always accurate and does it favor useful
traits? Certain authors believe the answer is “no,” stating that culture can set mal-
adaptive traits (e.g., Boyd and Richerson 2005). Tanaka et al. (2009), mathemati-
cally modeled medicinal plants transmission and showed that a maladaptive
character, in this case the absence of effective therapeutic resources, can remain in
the population, because people may use it many times even though it is inefficient,
allowing peers to copy and disseminate this behavior.

In summary, one can say that culture itself is not adaptive; in some situations it
may even produce maladaptation. However, as stated earlier, there are procedures
that make knowledge transmission an effective process from an evolutionary point
of view. Enquist et al. (2007) stated that culture, to be adaptive, needs (a) informa-
tion transfer to be faithful enough and (b) biases that favor adaptive traits and inhibit
the perpetuation of maladaptive traits.

Given these observations, a better understanding of how to achieve advantages
by copying information is necessary, assuming the possible risks of this learning
strategy. Many studies have sought this understanding, and, according to Rendell et al.
(2010), advances in this research area are due mainly to the union of theoretical and
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empirical studies. These advances have attempted to answer four basic questions:
(a) “what is copied?” i.e., whether or not some information is favored during trans-
mission; (b) “when is it copied?” i.e., what are the situations where individuals must
choose to copy information; (c) “how is it copied?” which questions the copy, obser-
vation, education, and language mechanisms; and (d) “who to copy?” i.e., whether
there is any trait that makes an individual a model to be copied (Laland 2004; Mesoudi
and Whiten 2008). These questions are now discussed.

7.5.1 “Who to Copy?” Questions

When copying, individuals must choose some of their peers as models and sources
of knowledge. Strategies that identify the “who” show the characteristics of the
selection process. Cavali-Sforza and Feldman (1981) initiated “who to copy”
investigations, establishing a classification that became classic in cultural evolu-
tion studies, based on the degree of relatedness between model and learner.
According to this classification, knowledge can be transferred culturally: (a) from
parents to children (vertical type); (b) between same generation (horizontal type);
(c) between generations, but only when young people copy adults who are not their
parents (oblique type) (Fig. 7.1).

Hewlett and Cavali-Sforza (1986) re-structured the original Cavali-Sforza and
Feldman (1981) classification, subdividing the “oblique” category into two types:
(a) that of a teacher, leader or medium, such as radio or television directed towards
many individuals in a group (one-to-many), which are generally pupils or learners;
or (b) from older to new members in a social group (many-to-one or concerted)
(Fig. 7.1). Although not explicit in Hewlett and Cavali-Sforza’s (1986) text, fission
seems to be justified because these two new categories have distinct evolutionary
implications that, when united in the “oblique” category, were indistinguishable.

Vertical transmission promotes a high knowledge variation between individuals
in a group and between different groups. Parents-to-child transmission is highly
conservative because it hinders the diffusion of innovation. As a result, the cultural
evolution of a group that supports this type of strategy is rather slow (Fig. 7.2).
On the other hand, systems that present knowledge transmission horizontally find
that innovations are easily diffused and well developed. In these groups, knowledge
variation between individuals and groups can be high and cultural evolution is very
fast. “One-to-many” and “many-to-one” strategies have distinct evolutionary impli-
cations. In the first case, innovation diffusion occurs very easily. As a result of the
knowledge homogenization process, knowledge between individuals in the group is
very similar, although variation between groups is occasionally high. As in horizontal
transmission, cultural evolution in groups using the “one-to-many” strategy is pretty
quick. The second case, “many-to-one” type, is rather conservative, as elders’ values,
traits and skills are transmitted on a large scale to other group members. This trans-
mission form creates a situation that inhibits innovation diffusion and knowledge
diversification within the group, as well as cultural evolution (Fig. 7.2).
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Fig. 7.1 Social information transmission types. The large sphere represents a cultural system,
such as a traditional community composed of different individuals (small spheres). Some of them
are special because they are recognized as containing great knowledge and/or social prestige (cen-
tered white spheres). These are usually elders, healers, teachers, doctors and nurses. The tone dis-
tinction in the largest sphere seeks to represent age differences in individuals, i.e., distributing
them in generations. Vertical transmission occurs within a family unit, while horizontal transmis-
sion occurs between unrelated pairs belonging to the same age group. When elders are the model
to be copied, the transmission is called a “many-to-one”. In this case, the information always
passes over a generation or more. The “one-to-many” transmission is modeled on a teacher, doctor
or other agent with enough social prestige to influence many people
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Fig. 7.2 The evolutionary implications of different social transmission strategies, adapted from
Hewlett and Cavali-Sforza (1986)
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The frequencies of each transfer pathway in a cultural system are not random and
depend on many factors, especially the environmental and social background
(McElreath and Strimling 2008; Reyes-Garcia et al 2009.). McElreath and Strimling
(2008) concluded that copying parents is the most favorable situation for vertical
type transmission. Using mathematical models, the authors stated that this social
learning type should be more common in situations where the behavior is associated
with fertility and care of their children and grandchildren than survival itself.
Vertical transmission is favored in stable environments, as discussed earlier, and in
situations where evolutionary pressures are very strong (McElreath and Strimling
2008). In contrast, horizontal transmission pathways and “one-to-many” strategies,
which result in less conservative and more diffusive processes, are stimulated in
varying environments (McElreath and Strimling 2008; Reyes-Garcia et al 2009).

Remember that information provided by the parental route has exactly the same
nature of genetic transmission, because it shares the same common ancestor.
Therefore, would it be possible to use the most modern tool of evolutionary biology,
i.e., phylogeny, to investigate cultural evolution? Undoubtedly, yes, as argued by
Boyd et al. (1997) and Mace (2005). Phylogeny, in short, seeks to understand evo-
lutionary history and to establish historical relations between species, families and
subfamilies. To do so it uses homologous characters, analyzing a set of shared char-
acteristics among the organisms. Each of these has the same embryological origin
and is present in all descendants of the same ancestral line. All phylogeny and evo-
lutionary hypotheses on knowledge construction, often represented by phylogenetic
trees or cladograms, are based solely on homologous characters. To have the same
kind of genetic transmission, i.e., to share a common ancestor, the information
transmitted by the parental route is recognized as homologous. In this sense, cul-
tural systems where vertical transmission predominates should, therefore, adapt and
be fully explained by phylogenetic models. In such cases, it is believed that cultural
system evolution is determined by phylogeny events, i.e., conservative transmission
(Fig. 7.3).

However, as stated by Mesoudi (2011), transmission types that diffuse horizon-
tally, using “many-to-one” and “one-to-many” information do not present corre-
spondents in biological evolution. These transmissions diffuse information beyond

phylogeny ethnogenesis

Fig. 7.3 Schematic representation of two hypothetical social groups and their cladistics knowledge
analyzes. In the first case, vertical transfer dominates (phylogeny events), and in the second case
horizontal transfer, “many-to-one” and “one-to-many” are prominent (ethnogenesis events)
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parental logic and in this way produce homoplastic similarities, i.e., shared
characteristics. Unlike homologues they do not have a common ancestry. As phy-
logenic order is based on ancestry, homoplasy, by reflecting similarities of a non-
homologous nature, should invalidate phylogenetic tools used for cultural systems
(Mesoudi et al 2006; Greenhill et al. 2009). However, despite this contrast, some
studies show that horizontal transmission does not invalidate this evolutionary
approach and its tools. For example, Greenhill et al. (2009) constructed a mathe-
matical model to determine different diffusion level effects on the accuracy of phy-
logenetic estimates. The authors concluded that phylogenetic inferences are quite
robust, even in situations influenced by high horizontal transmission levels. Collard
et al. (2006) compared phylogenetic trees produced from biological and cultural
information with trees models and concluded that these two databases produce
similar patterns.

However, systems dominated by processes that spread information horizontally
do not fit into phylogenetic models and, as a result, trees originating from these
cultural systems do not exhibit the typical bifurcation structure (Fig. 7.3). Similarities
between people and cultural groups that do not share a common ancestor are called,
in the context of cultural evolution, ethnogenesis, which blurs phylogenetic ana-
lyzes (Fig. 7.3). Therefore, it is possible to evaluate the processes that underlie cul-
tural evolution by assessing cultural information adequacy in a phylogenetic tree.

7.5.2 “When to Copy?” Questions

Laland (2004) made an ecological reading of social learning strategies and concluded
that there are three ways for an individual to behave in a cultural system: (a) to
ignore information (cultural traits); (b) to imitate their peers and copy the desired
information; and finally, (c) to produce their own knowledge. In the first case, for
example, the author considered the feeding behaviors of an animal that had no
knowledge of the ways to obtain food. In this case, the animal was unaware of the
necessary information to obtain the desired resource, but met his demands by
depending on or looting his peers. In a second strategy, the animal acquired knowl-
edge by observing or copying others from his group (cultural transmission). In the
third and last option, self-production, where animals are seen as information pro-
ducers, they construct new knowledge individually through their own methods, such
as “trial and error”.

Laland (2004) constructed a hierarchical model of these strategies (Fig. 7.4) and
argued that human and nonhuman animals preferably opt for the less costly strategy,
following this order: not knowing, copy and produce. Therefore, behavior selection
is determined by the strategy cost-benefit ratio, which in turn is determined by the
particular environment in which the group is inserted (greatly or little productive)
and the frequency of each strategy in the group (Laland 2004). The author assumes
that individuals benefit by copying information, because by doing so, they will
acquire valid information in a quick manner, freeing up knowledge and individual
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Fig. 7.4 Hierarchical control of social learning strategies. Adapted from Laland (2004)

production costs. However, simply copying information is not the key to success,
since this strategy requires that individuals feed the group with new information.
In a group where nobody produces knowledge, copying information cannot be a
profitable strategy (Laland 2004).

Using the ecological cost-benefit ratio, Laland (2004) tried to understand “when
to copy” social strategies, seeking to specify circumstances that favor information
diffusion. The author considered that individuals must first absorb knowledge from
their peers when the lack of such information is unproductive, i.e., does not provide
the necessary benefits. Otherwise, when the environment or social context is pro-
ductive, individuals will preferentially adopt the most convenient strategy, unlearn
information and rely on their peers for their basic needs. Seen in these terms, keep-
ing in mind the context of traditional medicine, individuals will likely invest in
knowledge production when there are no less costly alternatives to curing a disease
available, for example, using traditional medicines prepared by others. According to
Laland (2004), individuals from a social group will preferentially copy the informa-
tion from their peers when the production of new knowledge is highly costly or
dangerous. Producing knowledge that aims to solve problematic new situations
demands a high investment of energy and thus individuals have a lower risk and
little to lose when guided by others (Laland 2004).

Another situation where knowledge production can be highly costly occurs in
unstable environments or when new situations are presented to the group (Laland
2004). In these situations, individuals may display conservative or indifferent
behavior, depending on their peers’ action and knowledge, or they may rely on their
own knowledge. For the latter alternative, there is the example of emergency foods
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(famine foods) where an information set about food plants is put into practice in
adverse situations, such as when the environment presents some limiting situation
(Nascimento et al. 2012).

Another context in which environmental change can play a key role in knowl-
edge structuring is in instances of migration. With each new event the social group
has new experiences, especially environmental knowledge. Individuals, therefore,
will preferably ignore information or rely on their past knowledge of medicinal
plants. But how does this second option take place, bearing in mind that, when
migrating a new set of sources is available? The alternative would be to invest in
knowledge of widely distributed cosmopolitan plants. Thus, migration events
can influence the richness of known species in relation to their biogeographic origin
(see Medeiros et al. 2012).

7.5.3 “What to Copy?” Questions

What kind or set of information must be copied into a cultural system? Possibly the
most parsimonious strategy is to copy the majority, i.e., the most widespread
behavior and knowledge in the social group (Laland 2004). This strategy is depen-
dent on information distribution because the probability of an individual acquiring
knowledge depends on his frequency within the cultural system (Henrich and Boyd
1998; Laland 2004). However, information copying may not only depend on the
frequency but also on the content of the information. Nairne et al. (2008), for
example, found that information related to survival is favored during memorization
and, therefore, in information reproduction, what is known as adaptive bias. The
human mind is predisposed to recall information related to subsistence because it
confers greater adaptive advantage. Such predisposition is one of the best storage
and decoding procedures identified in the human mind (Nairne et al. 2008).

7.5.4 “How to Copy?” Questions

According to Mesoudi and Whiten (2008), few studies have been concerned with
understanding “how” information is transmitted within a group, especially when
comparing different social learning processes. Available data suggests that botani-
cal knowledge in a rural community is acquired through practice, as individuals
perform daily activities (Zarger and Stepp 2004; Lozada et al 2006; Mesoudi and
Whiten 2008; Reyes-Garcia et al 2009). Many authors claim that popular knowledge
is transmitted mainly orally. However, it is necessary to investigate other transfer
forms. Cordel literature, for example, is a widely known and widespread literary
style in northeastern Brazil. Poems are presented in small booklets sold at fairs and
streets, always fixed by strings (hence the “cordel” name). The booklets contain
popular poems that record knowledge, practices, values, myths and legends of the
popular universe. They are a prime example of knowledge transfer in writing. It is
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worth quoting verses from Jodo Martins de Athayde, from in the booklet “Gypsy
Esmeralda’s Testament”: “dream of peppermint, is a vain dream, it means that there
are women, with voluminous hair, to arrest men, in a perfumed tie”.

7.6 Knowledge Transmission in Ethnobiology Studies

Most of the papers previously discussed address knowledge transmission from
mathematical models or from empirical data of different types. However, social
learning has also been the target of ethnobiological investigations (Frazao-Moreira
1997; Ladio and Lozada 2004; Garcia 2006; Lozada et al. 2006; Reyes-Garcia et al.
2009; Tehrani and Collard 2009). What are these studies’ contributions to our
understanding of cultural evolution? Some studies simply focus on the description
of a process, usually answering questions like “when,” “how” and from “whom” do
you learn? Lozada et al. (2006), for example, described the transmission of knowl-
edge about medicinal and food plants, focusing on the following aspects: when and
where the informant-initiated plant resources were used, who taught him this
knowledge, and where and how knowledge was taught. Other research, as well as
describing knowledge transmission, tested hypotheses about transmission mecha-
nisms. In two communities, one in Thailand and another in Argentina, Ladio and
Lozada (2004) and Srithi et al. (2009) respectively tested whether knowledge ero-
sion was due to information transmission failures. In principle, there are two
approaches in transmission studies: process descriptions or process descriptions
with hypothesis testing.

However, there are few examples of ethnobiological investigations that discuss
their positions cultural evolution using the existing theoretical approach. A prime
example is Garcia’s (2006) investigation of knowledge transmission and the use of
wild foods among the Paniya. The author concluded that there is both positive and
negative feedback in the transfer of this knowledge. Mothers teach why they think
wild plants are “good” and “healthy foods,” but at the same time they attach a
pejorative value to the value of these resources because, locally, they are associated
with poverty. This is a trade off example, showing the conflict between biology and
cultural spheres, which can be the cornerstone of a great evolutionary debate. What
are the evolutionary dynamics of this knowledge that is both biologically basic
(plants for food) and culturally disposable? Is there a tendency for this information
to be perpetuated or will it be lost over time? Which sphere is most crucial in the
transmission process, the biological demand or cultural values? However, despite the
importance of feedback in knowledge transmission, no discussions were made from
an evolutionary perspective.

Reyes-Garcia et al. (2009) moved in this direction, as they used existing theoretical
approach to predict the cultural evolution of the group they studied. In that text, the
authors showed that oblique transmission is very important among the Tsimane
of the Bolivian Amazon. They commented: “... research suggests that oblique
transmission, involving many demonstrators for a learner, tend to generate a high
uniformity within a social group, while allowing cultural changes across generations.
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If, as data suggested, Tsimane favor oblique ways for cultural knowledge transmission,
then a uniform change in Tsimane society is expected. Moreover, this growing
oblique transmission dependence produces faster innovation diffusion in ethnobo-
tanical knowledge [than]if vertical transmission was favored”. It is possible to do an
exercise to recognize Reyes-Garcia et al.’s (2009) findings in Fig. 7.2. Another
example is the Tanaka et al. (2009) study that, despite being merely mathematical,
used transmission dynamics to discover why maladaptive traits remain in cultural
systems. In summary, Tanaka et al. (2009) used prediction and transmission models
to answer a real question with strong evolutionary implications.

It is not intended to disparage or discredit currently existing studies here. The
intention is to point out that a big discussion about cultural evolution has not yet
been incorporated into ethnobiological investigations. A theoretical approach,
which goes beyond the knowledge transmission routes description, is necessary.
An approach that includes, for example, the evolutionary implications of different
learning strategies is needed.

7.7 Final Considerations

This chapter’s main objective was to characterize humans as beings who handle
information from three different sources: genetic, individual learning and social
transmission. Social transmission allows the establishment of a cultural system that,
in humans, is established only through cognitive processes and achieves a greater
degree of complexity. Therefore information transfer is a fundamental process to
understanding human nature and cultural evolution, because this process allows
traits diffusion and fixation through cultural selection.

By focusing on local knowledge as one a main area of study, ethnobiology can
greatly help to clarify the dynamics of socialization and information, and conse-
quently, of cultural evolution. However, as was noted above, this theoretical
approach is still in its infancy. Today the existing research, despite describing the
process, lacks a strong approximation of theories that explain the spatial and tempo-
ral variation of cultural traits. A program that guides investigative efforts in ethno-
biology, building generalizations and theories about local knowledge transmission
and its evolution is now necessary.
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