
Ulysses Paulino Albuquerque
Patrícia Muniz de Medeiros
Alejandro Casas    Editors 

Evolutionary 
Ethnobiology



  Evolutionary Ethnobiology 



                 

                      



       Ulysses   Paulino   Albuquerque    
   Patrícia Muniz   de Medeiros     •      Alejandro   Casas     
 Editors 

 Evolutionary Ethnobiology                     



Some portions of Chapters 1, 2, 7, 8, 9, 10, 11 and 12 were previously published in 
Etnobiologia: bases ecológicas e evolutivas (Ulysses Paulino  Albuquerque, ed.), Recife, 
NUPEEA, 2013. Signifi cant revision has been made to that work and therefore, this 
publication, unless otherwise indicated, all materials on these pages are copyrighted by 
Springer Science+Business Media. All rights reserved. No part of these pages, either text or 
image may be used for any purpose other than personal use.

 ISBN 978-3-319-19916-0      ISBN 978-3-319-19917-7 (eBook) 
 DOI 10.1007/978-3-319-19917-7 

 Library of Congress Control Number: 2015947270 

 Springer Cham Heidelberg New York Dordrecht London 
 © Springer International Publishing Switzerland   2015 
 This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of 
the material is concerned, specifi cally the rights of translation, reprinting, reuse of illustrations, recitation, 
broadcasting, reproduction on microfi lms or in any other physical way, and transmission or information 
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology 
now known or hereafter developed. 
 The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication 
does not imply, even in the absence of a specifi c statement, that such names are exempt from the relevant 
protective laws and regulations and therefore free for general use. 
 The publisher, the authors and the editors are safe to assume that the advice and information in this book 
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the 
editors give a warranty, express or implied, with respect to the material contained herein or for any errors 
or omissions that may have been made. 

 Printed on acid-free paper 

 Springer International Publishing AG Switzerland is part of Springer Science+Business Media (www.
springer.com) 

 Editors 
       Ulysses   Paulino   Albuquerque   
  Departamento de Biologia 
 Universidade Federal Rural de Pernambuco 
  Recife ,  Brazil   

   Alejandro   Casas   
  Instituto de Investigaciones en 
 Ecosistemas y Sustentabilidad 
 Universidad Nacional Autó noma de Mé xico 
  Morelia ,  Michoacán ,  Mexico   

   Patrícia Muniz   de Medeiros   
  Institute of Environmental Sciences 

and Sustainable Development 
 Universidade Federal do Oeste da Bahia 
 Barreiras ,  Pernambuco ,  Brazil  

www.springer.com
www.springer.com


v

    1     Evolutionary Ethnobiology ...................................................................   1   
    Ulysses   Paulino   Albuquerque    ,     Patrícia Muniz   de   Medeiros    , 
and     Alejandro   Casas    

     2     Ecological-Evolutionary Approaches 
to the Human–Environment Relationship: 
History and Concepts ............................................................................   7   
    Patrícia Muniz   de   Medeiros    ,     Marcelo   Alves   Ramos    , 
    Gustavo   Taboada   Soldati    , and     Ulysses   Paulino   Albuquerque    

     3     Evolution of Humans and by Humans .................................................   21   
    Alejandro   Casas    ,     Fabiola   Parra    , and     José   Blancas    

     4     Evolutionary Ecology and Ethnobiology .............................................   37   
    Alejandro   Casas    ,     Fabiola   Parra    ,     Selene   Rangel    , 
    Susana   Guillén    ,     José   Blancas    , and     Carmen   J.   Figueredo    

     5     Evolutionary Approaches to Ethnobiology ..........................................   59   
    C.   Haris   Saslis-Lagoudakis    ,     Nina   Rønsted    ,     Andrew   C.   Clarke    , 
and     Julie   A.   Hawkins    

     6     Niche Construction Theory and Ethnobiology....................................   73   
    Ulysses   Paulino   Albuquerque    ,     Washington   Soares   Ferreira Júnior    ,
    Flávia   Rosa   Santoro    ,     Wendy   Marisol   Torres-Avilez      , 
and     José   Ribamar   Sousa Júnior    

     7     Knowledge Transmission: The Social Origin 
of Information and Cultural Evolution ................................................   89   
    Gustavo   Taboada   Soldati    

  Contents 



vi

     8     Resilience and Adaptation in Social-Ecological Systems ...................   105   
    Washington   Soares   Ferreira   Júnior    ,     André   Luiz   Borba  
 Nascimento    ,     Marcelo   Alves   Ramos    ,     Patrícia   Muniz de   Medeiros    ,
    Gustavo   Taboada   Soldati    ,     Flávia   Rosa   Santoro    , 
    Victoria   Reyes-García    , and     Ulysses   Paulino   Albuquerque    

     9     Utilitarian Redundancy: Conceptualization 
and Potential Applications in Ethnobiological Research ...................   121   
    André   Luiz   Borba   Nascimento    ,     Washington   Soares   Ferreira   Júnior    , 
    Marcelo   Alves   Ramos    ,     Patrícia   Muniz de   Medeiros    ,
    Gustavo   Taboada   Soldati    ,     Flávia   Rosa   Santoro    , 
and     Ulysses   Paulino   Albuquerque    

     10     The Influence of the Environment on Natural 
Resource Use: Evidence of Apparency .................................................   131   
    Ulysses   Paulino   Albuquerque    ,     Gustavo   Taboada   Soldati    , 
    Marcelo   Alves   Ramos    ,     Joabe   Gomes   de Melo    , 
    Patrícia   Muniz de   Medeiros    ,     André   Luiz   Borba   Nascimento    , 
and     Washington   Soares   Ferreira   Júnior    

     11     Local Criteria for Medicinal Plant Selection .......................................   149   
    Patrícia   Muniz de   Medeiros    ,     Ana   Haydée   Ladio    , 
and     Ulysses   Paulino   Albuquerque    

     12     Use Patterns of Medicinal Plants by Local Populations .....................   163   
    Patrícia   Muniz de   Medeiros     and     Ulysses   Paulino   Albuquerque    

     13     Biological and Cultural Bases of the Use of Medicinal 
and Food Plants ......................................................................................   175   
    Washington   Soares   Ferreira Júnior    , 
    Letícia   Zenóbia   de   Oliveira   Campos    ,     Andrea   Pieroni    , 
and     Ulysses   Paulino   Albuquerque    

     14     An Evolutionary Perspective on the Use of Hallucinogens ................   185   
    Washington   Soares   Ferreira Júnior    , 
    Margarita   Paloma   Cruz    ,     Fábio   José   Vieira    , 
and     Ulysses   Paulino   Albuquerque     

       Index ................................................................................................................   199   

Contents



vii

  Contributors 

     Ulysses     Paulino     Albuquerque       Laboratory of Applied and Theoretical 
Ethnobiology, Department of Biology ,  Federal Rural University of Pernambuco  , 
 Recife ,  Pernambuco ,  Brazil     

      Wendy     Marisol     Torres-    Avilez       Laboratory of Applied and Theoretical 
Ethnobiology, Department of Biology ,  Federal Rural University of Pernambuco  , 
 Recife ,  Pernambuco ,  Brazil     

      José     Blancas       Centro de Investigación en Biodiversidad y Conservación , 
 Universidad Autónoma del Estado de Morelos  ,  Cuernavaca ,  Morelos ,  Mexico     

      Letícia     Zenóbia     de     Oliveira     Campos       Laboratory of Applied and Theoretical 
Ethnobiology, Department of Biology ,  Federal Rural University of Pernambuco  , 
 Recife ,  Pernambuco ,  Brazil     

      Alejandro     Casas       Instituto de Investigaciones en Ecosistemas y Sustentabilidad , 
 Universidad Nacional Autónoma de México  ,  Morelia ,  Michoacán ,  Mexico     

      Andrew     C.     Clarke       McDonald Institute for Archaeological Research ,  University 
of Cambridge  ,  Cambridge ,  UK     

      Margarita     Paloma     Cruz       Colombian Society of Ethnobiology  ,  Bogotá ,  Colombia     

      Carmen     J.     Figueredo       Instituto de Investigaciones en Ecosistemas y 
Sustentabilidad ,  Universidad Nacional Autónoma de México  ,  Morelia ,  Michoacán , 
 Mexico     

      Susana     Guillén       Estación Científi ca La Malinche, Universidad Autónoma de 
Tlaxcala ,  La Loma Xicohtencatl  ,  Tlaxcala de Xicohténcatl ,  Tlaxcala ,  Mexico     

      Julie     A.     Hawkins       School of Biological Sciences ,  University of Reading  ,  Reading , 
 Berkshire ,  UK     

      Washington     Soares     Ferreira     Júnior       Laboratory of Applied and Theoretical 
Ethnobiology, Department of Biology ,  Federal Rural University of Pernambuco  , 
 Recife ,  Pernambuco ,  Brazil     



viii

      Ana     Haydée     Ladio       Laboratorio Ecotono (Ecotono Laboratory), INIBIOMA—
Instituto de Investigaciones en Biodiversidad y Medio Ambiente (Biodiversity and 
Environmental Research Institute), CONICET-Universidad Nacional del Comahue 
(National University of Comahue), Centro Regional Universitario Bariloche, 
Quintral ,       San Carlos de Bariloche-Río Negro ,  Argentina     

      Patrícia     Muniz     de     Medeiros       Ethnobiology and Human Ecology Group, Center of 
Biological and Health Sciences ,  Universidade Federal do Oeste da Bahia  ,  Barreiras , 
 Bahia ,  Brazil     

      Joabe     Gomes     de     Melo       Federal Institute of Alagoas - Matriz, Campus Maragogi  , 
 Maragogi ,  Alagoas CEP ,  Brazil     

      André     Luiz     Borba     Nascimento       Laboratory of Applied and Theoretical 
Ethnobiology, Department of Biology ,  Federal Rural University of Pernambuco  , 
 Recife ,  Pernambuco ,  Brazil     

      Fabiola         Parra       Centro de Investigaciones de Zonas Áridas ,  Universidad Nacional 
Agraria la Molina  ,  Lima ,  Peru     

      Andrea     Pieroni       University of Gastronomic Sciences,    Pollenzo ,  Cuneo ,  Italy     

      Marcelo     Alves     Ramos       Department of Biological Sciences ,  University of 
Pernambuco  ,  Nazaré da Mata ,  Pernambuco ,  Brazil     

      Selene     Rangel       Instituto de Investigaciones en Ecosistemas y Sustentabilidad , 
 Universidad Nacional Autónoma de México  ,  Morelia ,  Michoacán ,  Mexico     

      Victoria     Reyes-García       Institució Catalana de Recerca i Estudis Avançats 
(ICREA), Barcelona, Spain

     Institut de Ciència i Tecnologia Ambientals, Universitat Autònoma de Barcelona, 
Bellaterra ,  Barcelona ,  Spain     

      Nina     Rønsted       Natural History Museum of Denmark ,  University of Copenhagen  , 
 Copehagen ,  Denmark     

      Flávia     Rosa     Santoro       Laboratory of Applied and Theoretical Ethnobiology, 
Department of Biology ,  Federal Rural University of Pernambuco  ,  Recife , 
 Pernambuco ,  Brazil     

      C.     Haris     Saslis-Lagoudakis       Natural History Museum of Denmark ,  University of 
Copenhagen  ,  Copehagen ,  Denmark     

      Gustavo     Taboada     Soldati       Department of Botony, Institute of Biological Sciences , 
 Federal University of Juiz de Fora  ,  Juiz de Fora ,  Minas Gerais ,  Brazil     

      José     Ribamar     Sousa Júnior       Laboratory of Applied and Theoretical Ethnobiology, 
Department of Biology ,  Federal Rural University of Pernambuco  ,  Recife , 
 Pernambuco ,  Brazil     

      Fábio     José     Vieira       Department of Biology ,  State University of Piauí  ,  Picos ,  Piauí , 
 Brazil      

Contributors



1© Springer International Publishing Switzerland 2015 
U.P. Albuquerque et al. (eds.), Evolutionary Ethnobiology, 
DOI 10.1007/978-3-319-19917-7_1

    Chapter 1   
 Evolutionary Ethnobiology       

       Ulysses     Paulino     Albuquerque     ,     Patrícia     Muniz     de     Medeiros    , 
and     Alejandro     Casas    

        A number of concepts and views about ethnobiology can be found in a vast literature 
produced during the last decades. A newcomer scholar in the fi eld often feels 
trapped in a maze of concepts and assumptions that generate more questions than 
explanations. This is commonplace for a discipline that is growing, defi ning its 
nature, and assessing its interests, research methods, and connections with other 
scientifi c areas overlapping questions and fi elds of interest. No science constructs 
and matures without continually questioning its own bases and premises looking for 
its own identity. In addition, some research fi elds have more than one identity, and 
this is the case of Ethnobiology. This fi eld convenes and joins researchers with various 
theoretical and epistemological backgrounds. The complexity of ethnobiological 
problems require the working together of a high diversity of perspectives, methods 
and viewpoints for approaching theoretical questions and applied perspectives in 
common. 

 This text is a modifi ed version of Albuquerque and Medeiros ( 2013 ). 

        U.  P.   Albuquerque      (*) 
  Laboratory of Applied and Theoretical Ethnobiology, Biology Department , 
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    A.   Casas      
  Instituto de Investigaciones en Ecosistemas y Sustentabilidad (IIES) , 
 Universidad Nacional Autónoma de México ,   Campus Morelia, 
Antigua Carretera a Pátzcuaro 8711, Col. San José de la Huerta , 
 Morelia ,  Michoacán   58190 ,  Mexico   
 e-mail: acasas@cieco.unam.mx  

mailto:upa@db.ufrpe.br
mailto:acasas@cieco.unam.mx


2

 Anderson ( 2011 :1) defi nes ethnobiology as “the study of the biological knowledge 
about certain groups of plants and animals and their interrelationships.” In order to 
approaching the interrelationships, it is necessary an ecological perspective. Hurrell and 
Albuquerque ( 2012 ) stated that ethnobotany can also be understood as a part of ecolo-
gy. 1  The same can be said to ethnobiology; and also it is possible to say that ecology may 
be part of ethnobiology. At the end of the day both defi nitions visualize that ecosystems 
and ecological problems cannot be understood without infl uence of humans, and simi-
larly, human cultural and social problems cannot be understood without considering 
ecosystems and ecological interactions. In fact, nowadays making reference to social-
ecological problems is an explicit recognition of this intimate interaction (Berkes and 
Folke  1998 ; Folke  2004 ; Walker et al.  2004 ). Ethnobiology is eminently a social-
ecological science, concerned with interrelationships between people and their biologi-
cal resources (plants, animals, and other organisms). It deals with interaction between 
the different biotic components and frequently also with abiotic components of ecosys-
tems and their dynamic relationships occurring in time and space. 

 It is not unusual for us to consider the relationships between people and biological 
resources from an ecological perspective. The conventional ecological science (the 
modern ecological research) insuffi ciently considers human aspects as topics of theo-
retical interest. The classic notion of ecology, dissociated from human beings, may 
constitute a source of bias, given that humans interfere directly in ecological and 
evolutionary processes. Similarly, sociological or anthropological approaches decon-
textualized of ecological systems and interactions do not allow a holistic comprehen-
sion of the real problems. According to Fritjof Capra ( 2004 ), the contemporary 
environmental crisis is the crisis of a conception of environment dissociating nature 
from society. Therefore, the synthetic approach of social and ecological issues is not 
only a theoretical challenge, but also an applied necessity. As social- ecological sci-
ence, ethnobiology may make important contributions in this direction. 

 Ethnobiology has been predominantly focused on the utilitarian role of plants 
and animals (Toledo and Alarcón-Cháires  2012 ). The most common approach in 
ethnobiology today is to focus on lists of useful plants and animals, which leaves 
out attempts to understand the complex relationships between people and biological 
resources but fails to identify patterns in the use of such resources. This approach 
belongs to the history of ethnobiology (strongly infl uenced by an economic and 
perhaps taxonomic perspective because of the preoccupation with the listing of 
organisms). It is an important step of Ethnobiological research because it records 
knowledge that may otherwise soon be lost by communities and because it aids in 
the search for “new products”. This approach on the other hand is insuffi cient to for 
the theoretical foundations of ethnobiology, that are indispensable for any scientifi c 
fi eld. Although concerns and descriptions of utilitarian aspects are undoubtedly part 
of ethnobiology, these topics and approaches do not defi ne the body of a science. 
Constructing a social-ecological science like ethnobiology requires much more 
theory and methods. 

1   More specifi cally, the authors discuss a biocultural ecology to account for the human dimension 
in the traditional ecological approach. 
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 The broad concept of ethnobiology presented above does not fully meet the current 
need for including concepts of ecology and evolution in ethnobiology. Although 
some researchers advocate that it is redundant to address ecology and evolution 
in ethnobiology, we doubt whether these researchers are using these perspectives in 
their work at all. On the one hand, these concepts are used extensively as theoretical 
scenarios for interpreting and guiding research (as in the case of plant management 
and domestication studies; see, for instance, Casas et al. ( 2007 ). On the other hand, 
they appear to be completely forgotten in many studies. Johns ( 1990 ) presents inter-
esting ideas and approaches, from an ecological and evolutionary perspective, for 
understanding the use of medicinal plants and food by humans. Unfortunately, very 
few researchers consider this perspective in their investigations. Even so, Johns 
( 1990 ) strongly infl uenced the construction of a theoretical scenario accounting for 
an evolutionary view on health and disease (see Fabrega Jr  1997 ). 

 What may then justify this lack of ecology and evolution in ethnobiology studies, 
especially in countries where the science is practically performed by professionals 
from the natural sciences? We are not arguing for the exclusion of the humanities 
and social sciences, given that humans are a cultural species. Belonging to a cultural 
species does not eliminate our biological-evolutionary trajectory. Our social behav-
ior is also a product of biological evolution, and our cognitive, social and cultural 
components were primarily responsible for our dominance over most other species. 
What we are and how we act are infl uenced by a biological-cultural complex. 
Ecological and human cultural processes infl uence to each other and delineate cru-
cial aspects of nature of humans and humanized nature. It is not our intention to 
rekindle here the debate about human behavior, i.e., whether our choices and ten-
dencies are biologically determined or whether they are the result of the culture in 
which we fi nd ourselves. We have already outgrown this debate by accepting that, 
in the case of our species, ecological and human cultural processes are strongly 
linked in an evolutionary trajectory. We will not advance in our understanding of the 
relationships between people and nature by ignoring either the animal (biological- 
ecological) nature of humans or the natural context of human culture. We consider 
it is possible to substantially advance in constructing ethnobiological science by 
drinking at the fountains of different areas that have been busy understanding 
human beings from an ecological and evolutionary perspective. 

 The ecological approach seeks to account for the current aspects that explain the 
relationship between people and nature, considering the interrelationships that 
people establish with different natural resources and ecosystems in space and time. 
This approach asks how people behave in different environments and how they 
deal with diversity, in addition to asking what determines the properties of social-
ecological systems. The evolutionary approach also studies current behaviors, but 
with the intent of trying to unravel which pressures have shaped us, i.e., how and 
why certain traits or characteristics emerged. 

 Thus, we have a challenge ahead of us: to defi ne the fi eld of ethnobiology that 
seeks to combine ecology and evolution in understanding how people from different 
cultures cope with (infl uencing and being infl uenced by) the natural resources in dif-
ferent environments given the ecological, evolutionary, and cultural pressures to 

1 Evolutionary Ethnobiology
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which our species is subject. It is important to point out that the evolutionary branch 
of ethnobiology may consider two aspects of evolution: the biological evolution and 
the cultural evolution. Although they may follow similar trajectories, the fi rst one 
requires genetic and/or epigenetic changes while the second can be performed in a 
single generation, by means of environment-infl uenced behavioral changes. Thus, we 
call evolutionary ethnobiology the branch of ethnobiology that studies the evolution-
ary histories of human behavioral patterns and human understanding about biological 
resources (about both cognition and behavior), considering the historical and contem-
porary aspects that infl uence these behaviors at both the individual and societal levels. 2  
An ethnobiology that adopts this perspective will routinely address concepts such as 
adaptation, adaptability, evolutionary trends of traits, and phylogeny. 

 The fi rst two basic premises are clear 3 : (a) that human behavior, variable between 
pairs of the same group and related to the use of natural resources, evolves by means 
of the selection of traits that confer adaptive advantages; and (b) that large behav-
ioral variability should be inherited, not necessarily on a genetic basis, but primarily 
by cultural transmission. In a single human population, distinct individuals may 
have different strategies for dealing with natural resources and different ways of 
interacting with other members of the same population that infl uence their decisions 
and their behavior. Our understanding of the relationship between people and natu-
ral resources can very much benefi t from the incorporation of all concepts built over 
the years in other areas and from methodological approaches that assess the role of 
an individual and the infl uence of different social-environmental contexts in struc-
turing our ecological understanding. 

 Ecological and evolutionary perspectives are undoubtedly important theoretical 
issues for making ethnobiology a holistic science. Evolutionary ethnobiology 
accounts for social, cultural, ecological, and evolutionary issues derived from the 
interactions between humans and biotic components of ecosystems. An evolution-
ary ethnoecological perspective allows including the modelling of ground, water, 
and other abiotic elements. With this perspective, throughout this book we review 
the ecological and evolutionary consequences of interactions between humans 
and nature. As discussed in Chap.   4     by Casas et al. ( 2015 ), evolutionary ethno-
botany is a research approach that combines different perspectives from a broad 
spectrum of disciplines. Its general purpose is analyzing the evolutionary pro-
cesses derived from interactions between humans and plants, animals, fungi and a 
broad spectrum of microorganisms, which may have consequences on: (1) organisms 

2   This perspective makes sense in light of Niche Construction Theory, which is still neglected and 
not well known. All living beings (including humans), through their activities and decisions, mod-
ify their own niches and those of other organisms. In altering niches, organisms would also be 
altering natural selective pressures (see Odling-Smee et al.  2003 ). 
3   These premises are inspired by the fundamental ideas of behavioral ecology (see Jeanne  1998 ). 
However, in behavioral ecology, a behavior is considered adaptive when it generates a positive 
impact on the fi tness of its descendants. It is diffi cult, but not impossible, to measure such an 
impact when we work through the issues of interest in ethnobiology. 

U.P. Albuquerque et al.
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interacting with humans, (2) humans themselves, their culture and  societies, and 
(3) ecosystems and landscapes. This perspective indicates that evolutionary ethno-
biological questions are eminently social-ecological complex problems and their 
understanding therefore requires interdisciplinary research approaches. 

 Examining the interrelationships between people and nature and considering the 
forces that helped shape this complex relationship will help us undoubtedly to moving 
forward in building theories in ethnobiology.    

  Acknowledgements   This work was supported by funding from the Pernambuco State Foundation 
for Science and Technology (FACEPE—APQ—1264-2.05/10) and the National Council of 
Technological and Scientifi c Development (CNPq—Proc. 471989/2012-6).  
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    Chapter 2   
 Ecological-Evolutionary Approaches 
to the Human–Environment Relationship: 
History and Concepts       

       Patrícia     Muniz     de     Medeiros     ,     Marcelo     Alves     Ramos    , 
    Gustavo     Taboada     Soldati    , and     Ulysses     Paulino     Albuquerque   

2.1             Introduction 

 Ethnobiology is characterized by a substantial diversity of theoretical frameworks 
and fi elds of knowledge. Insofar as this diversity makes ethnobiology a complex 
research area, it also expresses an important concern how can other fi elds of knowl-
edge contribute to the strengthening of ethnobiology? In this chapter, we discuss 
how different theories concerning ecological and evolutionary understanding of 
social-ecological systems can be useful in studying or interpreting ethnobiological 
questions. The history and the concepts that we present are understood as part of the 
historical construction of disciplines such as ecological anthropology and human 
ecology. We do not present this history and these concepts as if they were part of a 
trajectory followed by ethnobiology but as a set of factors that infl uenced different 
researchers at various points in time. 
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 In the chapter’s fi rst part, we rehabilitate several historical concepts related to the 
contribution of ecological and evolutionary approaches to the understanding of 
the human–environment relationship, particularly those concepts that originate in 
ecological anthropology and human ecology. To better understand this relationship, 
we present examples of ethnobiological investigations and the respective philo-
sophical currents adopted (even implicitly) by their authors. In the second part, we 
address the interactions of ethnobiology with other disciplines, particularly environ-
mental psychology and evolutionary ecology. 

 We understand that an evaluation of the human–environment relationship in this 
manner implies the adoption of a materialistic outlook. However, in adopting 
this perspective, we remain unwilling to reduce the complexity of that relationship 
to explanations of a biological nature while neglecting the infl uence of cultural factors. 
In truth, this discussion has a long history and has been controversial. However, we 
believe that this materialistic outlook can improve our understanding of part of the 
phenomenon and contribute to the evolution of a theory of the human–environment 
relationship.  

2.2     The Human–Environment Relationship 
and the Evolution of Ecological Anthropology 

2.2.1     Determinism and Environmental Possibilism 

 Among the main discourses that attempt to explain the person–environment rela-
tionship, one fi nds environmental determinism (see Kormondy and Brown  1998 ; 
Hawley  1986 ). According to the determinist discourse, the environment is the primary 
force that defi nes human behavior 1  and possesses substantial power to modulate our 
cultural traits. This view discomfi ts the scientifi c community because, for example, 
it diminishes the importance of human choices. Therefore, over time, the determinist 
discourse has lost credibility and adherence in scientifi c circles. 

 Historically, within the humanities, social sciences, and ethnosciences, the term 
“determinism” has been distorted. It is not uncommon that studies that consider the 
environmental infl uence in any aspect of human life are labeled deterministic. When 
not provided with a scientifi c basis, this label can be dangerous because it typically 
marginalizes investigations that seek to understand the extent to which the environ-
ment can infl uence certain aspects of human behavior. Such marginalization can 
result in a lack of interest in the question of environmental infl uence, and conse-
quently, reduce the çevel of knowledge generated regarding this topic. 

1   As Mesoudi ( 2011 ) emphasized, human behavior is the performance of information that is genetic 
or acquired through individual or social learning. Thus, strictly speaking, behavior is not necessar-
ily related to cultural information, that is, learned socially. However, to facilitate the presentation 
of positions, in this paper, the term “behavior” is only linked to information of cultural origin. 
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 For instance, in ethnobiology, it is customary to investigate the factors that 
infl uence the selection of useful plants. For example, a determinist discourse would 
consider environmental questions to be key modulators of such selection. However, 
although current research seeks explanatory environmental factors (e.g., the avail-
ability of species, as discussed in other chapters of this book), it also considers that 
other factors infl uence the selection of natural resources, such as historical, symbolic, 
and religious factors. Thus, to investigate the role of the environment as another 
variable of importance cannot be labeled a deterministic approach. On the contrary, 
the failure to consider this variable can make the understanding of reality, at some 
point, reductionist. 

 Accordingly, we agree with Carvalho-Júnior ( 2011 ) when he considers it “incor-
rect, imprecise and semantically invalid to label a theory as deterministic when in 
fact it only emphasizes the infl uence of environmental factors without negating the 
role of other factors or human activity.” 

 In fact, several non-deterministic ethnobotanical studies have demonstrated that 
an environment can exert a powerful affect on human behavior (see Ladio et al. 
 2007 ; Albuquerque et al.  2008 ), which prevents us from disregarding such infl u-
ence. Thus, what lesson for an ethnobiological investigation can we learn from this 
theoretical approach, without accepting the theory in all of its ramifi cations? The 
environment can be one of the factors that infl uence human behavior with respect to 
the foraging of natural resources. Although the environment plays a highly impor-
tant role in human behavior, we cannot deny that human choices as well as cultural 
and genetic factors also infl uence behavior. 

 Environmental possibilism emerged as an attempt to overthrow deterministic 
thinking as the only explanation for human behavior. In this view, the environment 
appears as a factor that limits the options of human populations but without deter-
mining behavior (Kormondy and Brown  1998 ). For instance, with respect to the 
employment of useful plants, the environment acts such that only the plants to 
which a given population has access could be used. However, from this accessible 
set, cultural choices could be made during the selection process. 

 Therefore, environmental possibilism helps us better understand the relationship 
between human beings and natural resources by revealing that environmental fac-
tors cannot be viewed as the only explanation of human behavior. That is, the envi-
ronment offers human population opportunities to choose. However, other factors 
should also be considered, such as the history of natural resource exploration, 
human migration events, and the mechanisms of cultural transmission.  

2.2.2     The Insertion of Evolutionary Thought 
in the Understanding of Cultures 

 Despite the confl icts between determinism and environmental possibilism, both 
discourses share an understanding of a one-way relationship between humans and 
the environment based on their common view of the environment as a primordial 
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element in the construction of human behavior. Nevertheless, a number of schools 
of thought criticize this position and seek to understand culture as an active (not 
merely passive) element in the construction of social-ecological systems. Two 
exponents of this new approach were the Americans Leslie White (1900–1975) and 
Julian Steward (1902–1972), who were forerunners in the area of ecological anthro-
pology. It is important to clarify that anthropologists had previously developed evo-
lutionary explanations of culture. However, these explanations are based on an 
understanding of evolution as a continuous, unique, and linear progress (see 
Mesoudi  2011 ). 

 White was a student of Franz Boas (American, 1858–1942), one of the most 
important thinkers, who initially structured anthropology by developing historical 
particularism. According to Boas, cultures evolve in specifi c manners that are 
related to their history and environmental context. The same evolution does not 
occur in each society. Therefore, Boas proposed to understand each cultural system 
individually without the pretension of explaining general patterns. White rejected 
this proposal and sought to understand evolution as universal. White’s ideas were 
essentially materialistic as a result of his exposure to the social theory of Karl Marx. 
Thus, he proposed a structured concept of culture according to which culture con-
sists of three spheres: ideological, social, and technological. These spheres are not 
equally important: the third sphere is the driving force behind the creation of cul-
tural patterns. As noted by Neves ( 2002 ), “life can be boiled down to the struggle 
for the capture of free energy. For him [White], culture is nothing more than a tool 
used by  Homo sapiens  to capture and to control energy available in systems and 
place it at the service of human societies.” The universal law of cultural evolution 
can be reduced to the ability of cultural systems to transform energy into labor.  

2.2.3     Cultural Ecology 

 Like White, Julian Steward was trained in historical particularism and was a mate-
rialist par excellence. However, he was infl uenced by physical geography. Steward’s 
ideas contributed to the fi eld of cultural ecology in which (as in White’s view) 
certain cultural elements are considered to be the most important and most worthy 
of scientifi c attention. However, according to Steward, the cultural characteristics 
that require investigation are associated with production and thus refl ect adjust-
ments of a culture to the environment more than the culture’s ability to transform 
energy. According to Neves ( 2002 ), “he [Steward] establishes a research focus, a 
“ cultural core ,” cultural aspects more related to subsistence activities and to eco-
nomic arrangements. The core is formed by all the religious, social, and political 
aspects that are more directly related to the support material bases of these societies.” 
This component directly affects the environment, and the environment would be 
affected by it, whereas the other elements that constitute the culture of a social 
group, such as social elements, organization, beliefs, and ideologies, would be only 
indirectly infl uenced by the environment and vice versa. In this perspective, the 
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idea of mutual infl uence (i.e., a “two-way street”) between the environment and the 
culture is introduced into scientifi c circles. Additionally, Steward selected other, 
relatively more important environmental characteristics for investigation, for example, 
the quantity, quality, and spatial distribution of food supplies. 

 In addition to this “cultural core,” and perhaps more clearly, cultural ecology is 
differentiated by its use of a method in which (a) above all the forms of local pro-
duction and the environment should be analyzed and (b) it is necessary to under-
stand how the strategies of environmental production and exploitation infl uence 
other cultural aspects. Accordingly, Stewart introduces an important cultural read-
ing from the evolutionary perspective: an adaptive understanding of cultures with 
respect to the environment. 

 To illustrate the contribution to ethnobiological approaches of the mutual infl u-
ence between environment and culture that emerges from cultural ecology, we can 
think about a hypothetical situation in which a given community has a set of plants 
or animals that are considered sacred and thus excluded from use. What are the 
ecological implications of this scenario? Possibly, the distribution of these species 
will change because their persistence is favored at the expense of other species. 
Primate hunting exemplifi es this situation, in which, for example, chimpanzees are 
not hunted by certain human populations because of the physical resemblance of the 
animals with human beings or because of folk beliefs regarding the ancestry of 
human beings (Silva et al.  2005 ; Putra et al.  2008 ; Alves  2012 ). 

 The use and preference for specifi c biological resources can also result in the 
depreciation and subsequent decrease in the availability of these species over time. 
A number of studies conducted in the semiarid region of Brazil on the use of fi re-
wood as a household fuel source demonstrate that the collection behavior of this 
resource is selective to the extent that it prioritizes the species perceived as locally 
preferred (Ramos et al.  2008 ; Ramos and Albuquerque  2012 ). Thus, as cultural 
ecology advocates, the forms of exploitation of the resource, i.e., the specifi cities in 
the local practices of production and lifestyle maintenance, refl ect cultural adjust-
ments and should be targeted for investigation. This type of relationship can result 
in structural modifi cations in the populations and plant communities. 

 Thus, the primary lesson that cultural ecology can teach ethnobiologists (without 
requiring the acceptance of all of its ramifi cations) is that the environment must be 
understood as the result of its historic relationship with human populations that over 
the course of their evolution have used natural resources to supplement their cul-
tural and substantive needs. This relationship is capable of shaping natural land-
scapes inasmuch as certain species are tolerated and others are overexploited. 

 In addition to introducing cultural ecology, Steward theorized regarding cultural 
evolution, arguing that cultures evolve along several different lines. That is, they are 
multilinear. Thus, cultural changes do not progress on a single evolutionary path, and 
cultural similarities between distant populations may be the result of convergence 2  
(Netting  1986 ) or information diffusion. 

2   In biological evolution, it is held that convergence occurs when natural selection favors the devel-
opment of similar characteristics in certain organisms as solutions to problems created by similar 
environments (Freeman and Herron  2009 ). 
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 An example of convergence applied to ethnobiological research relates to the 
botanical families that are primarily used as medicines in different parts of the world. 
The studies that perform this type of analysis seek to decrease the importance of 
family size because it is to be expected that large botanical families include more 
species of medicinal value than small families. Therefore, based on this idea of 
proportionality (and regardless of method) (see Bennett and Husby  2008 ; Weckerle 
et al.  2012 ), the fact that certain families, such as Asteraceae, Rosaceae, and 
Lamiaceae, are prominent in different parts of the world, whereas others, such as 
Poaceae, Cyperaceae, and Orchidaceae, are strongly underutilized (i.e., with appar-
ently little medicinal use) becomes interesting (see Moerman  1979 ; Weckerle et al. 
 2012 ; Medeiros et al.  2013 ). These patterns converge in remote populations and can 
be related to the greater pharmacological effi ciency of certain families compared 
with others. That is, this factor can infl uence human behavior and choices. 

 Thus, for ethnobiologists, multilinear evolution supports the understanding that 
certain human behaviors (which are often similar in distinct social groups that are 
isolated from one another) refl ect general patterns and therefore can be predicted. 
However, in accepting this thesis, we must remember that the relationship between 
human beings and the environment involves highly complex processes that differ 
from culture to culture.  

2.2.4     Systems Ecology and Neofunctionalism 

 The development of systems ecology has made new contributions to ecological 
anthropology (Kormondy and Brown  1998 ) by altering its focus from the study of 
culture to the study of populations. Systems ecology uses  cybernetics  to understand 
culture (i.e., traits, knowledge, behaviors, and social institutions) as self-regulatory 
and  homeostatic systems , thus revealing a clear infl uence of the ecology of eco-
systems. Cybernetics is a branch of systems theory that seeks to understand a series 
of systems with differing characteristics (i.e., mechanical, biological, and social 
systems). Cybernetic studies can examine the design and function of any system as 
well as analyze its forms of receiving, storing and processing stimuli or information. 
Homeostatic systems are systems that can maintain their state of equilibrium 
through self-regulation mechanisms. In this cybernetic context, the ideas of positive 
 feedback  (i.e., forces that catalyze changes in a culture) and negative  feedback  
(i.e., forces that resist changes to domains of stability) 3  emerge (Marten  2001 ). 

 To illustrate several of these ideas, let us examine a hypothetical situation involv-
ing the medical system of Community X. Suppose that this community recognizes 

3   Stability exists when a system is found in (or near to) a state of equilibrium (Holling  1973 ). 
A strong variation can transform a system from one state of equilibrium to another. Accordingly, 
negative  feedback  refers to forces that operate for the self-correction and maintenance of a system’s 
equilibrium, whereas positive  feedback  refers to the forces that cause disequilibrium and change in 
the domains of stability (Keesing  1974 ). 
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a wide repertoire of animals and plants for medicinal purposes. This community 
maintains its curative practices and is isolated. Therefore, external information is 
not introduced into its reality. In our view, these circumstances characterize a 
closed system (see Garro  1986 ). Then, a migrant community (Community Y) estab-
lishes itself near Community X. The migrant community brings with it a new set of 
medical knowledge and practices. The two communities have sporadic contact. 
However, although Community X receives the novel information, it does not adopt 
any aspect of Community Y’s medical system. In this case, Community Y’s infor-
mation arrives at Community X, which is now an open system by virtue of its 
contact with another system. However, because of the strong effect of negative 
 feedback , this information cannot be incorporated by Community X and therefore 
does not alter its dynamic. 

 Later, increasing contact between Communities Y and X introduces a disease to 
the latter group. The disease was previously unknown and is introduced by the 
migrants. Community X is unprepared to cure this unknown, or at least untested, 
disease. However, Community Y, which has a history of living with the disease, pos-
sesses a list of medicinal plants that can cure it. Community X incorporates this 
knowledge. However, it does not fully incorporate Community Y’s medical system. 
Over time, a hybrid of the medical systems of the two communities may form, which 
would represent an example of intermedicality (Soldati and Albuquerque  2012a ). 
In a study on Fulni-ô Indians, Soldati and Albuquerque found that the local pharma-
copoeia represented the merging of different medical traditions. 

 In this case, there is a partial input of information into the system, which is cata-
lyzed by the impairment of negative  feedback . However, if we consider that this 
information did not replace the previous medical system but only added to it, theo-
retically, the social system’s stability domain would remain unchanged. We illus-
trated these ideas using a simple hypothetical situation. However, we should 
remember that the exchanges that occur between communities depend on the indi-
viduals who are part of these communities and the nature of the relationship between 
individuals. The exchanges do not depend only on the effi ciency and usefulness of 
the information that is transferred, which makes this process even more complex. 

 We imagine now another situation. At another time, an area near the two commu-
nities is the target of a large urbanization project. Soon, the communities begin to 
have access to external resources, such as television, cooking gas, and health centers. 
The presence of this last element can cause individuals to relinquish their traditional 
healing practices and replace medicinal plants with allopathic medicines. In this case, 
positive  feedback  acts substantially more forcefully than negative  feedback , and all 
of the new information is assimilated by the system. Because the incorporated con-
tent can be competitive by nature and not complementary, a social system substitution 
could occur, which would encourage a transition toward another stability domain, 
in this case, from a traditional to a Western medical system. In this hypothetical 
example, the domain change can be irreversible because after a certain time the 
knowledge of the practices related to the fi rst domain may be lost. However, accord-
ing to the anthropological and ethnomedical literature, there are actual cases in which 
the two systems can coexist, creating a dynamic in which the medical system is not 
necessarily transferred to another stability domain (Soldati and Albuquerque  2012a ). 
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 What determines whether the external information will be accepted is the 
resistance ability of the negative  feedback . Not all more “effi cient” or “higher quality” 
information will replace the old system. What is replaced depends on circumstances. 
For instance, even if in a given location the allopathic remedies have can cure more 
effectively than the medicinal plants and animals, the population may not accept, for 
example, Western medicine because of a belief that the failure to use sacred plants 
from the region can result in bad luck. In these cases, the role of myth, beliefs, and 
tradition is clearly an important buttress for negative  feedback . 

 The neofunctionalists emerge as a response to the structural functionalism of 
Radcliffe-Brown (Kormondy and Brown  1998 ), who notes that the social level is a 
level of reality that differs from the biological level, and thus, social phenomena 
must be explained only within the social domain. This view is shared by many eth-
nobiologists, who explain culture through culture. That is, they believe that the use 
of natural resources can only be explained by cultural phenomena. In turn, neofunc-
tionalism seeks rational explanations for apparently irrational behaviors and asserts 
that beliefs, ritual acts, and symbols can be explained by environmental factors. 

 Let us consider another example: in a given community, small-sized fi sh are 
considered to be sacred and may not be consumed until they grow. This prohibition 
may suggest an adaptive trait that facilitates the sustainable maintenance of the fi sh 
population by safeguarding young individuals and ensuring that they reach the 
reproductive stage and can procreate. Often, after the passing of generations, the 
practical reason for maintaining a certain behavior becomes lost. Thus, what remains 
in the culture to be transmitted is the myth regarding a behavior, for example, that 
“eating young fi sh brings bad luck.” Although in practice it is diffi cult to demon-
strate that a given taboo had an ecological rather than a purely religious or social 
origin, it is clear that restrictions on the use of resources exist in various cultures 
around the world that can promote the conservation and sustainable use of plants 
and animals (see Colding and Folke  2001 ). 

 Despite their substantial contributions, the neofunctionalists are a target of criti-
cism with respect to their subject matter. One criticism is based on the neofunction-
alist view that all human behaviors and practices are adaptive. To a degree, this view 
is shared by many ethnobiologists who advocate for the complexity of the relation-
ships between human beings and natural resources, which often involve adaptive 
responses to ecological and evolutionary forces (Hurrell and Albuquerque  2012 ). 
Concerning the adaptability of human behavior according to environmental infl u-
ences, we can cite the hypothesis of climatic seasonality, which predicts that indi-
viduals in environments that undergo a marked seasonality tend to use native and 
perennial resources locally considered to possess equal effi ciency (whether they are 
herbs or woody plants) that during certain periods of the year are more abundant and 
more easily accessible (Albuquerque et al.  2005 ). If this hypothesis is true, it has 
important implications for seasonal environments. That is, from the biological 
viewpoint (i.e., therapeutic activity), it is more important to guarantee that individu-
als have access to the resources than more effi cient resources. 

 Still more researchers accept the possibility of maladaptive behaviors, as can be 
perceived, for example, in studies that analyze the ancient practices and beliefs of 
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certain social groups as elements that have no evolutionary rationale. In ethnobiology, 
direct empirical evidence that supports this affi rmation seems not to exist. However, 
several studies refl ect this opinion. For example, Tanaka et al. ( 2009 ) discussed 
the controversy regarding the use of complementary and traditional medicines, 
which are often practiced and shared between human populations without assurance 
of effi cacy and safety in the treatment of disease. These authors noted examples of 
maladjusted and superstitious treatments that are curiously disseminated among 
human populations, such the use of drinks concocted from decomposing cobras to 
treat leprosy, the eating of vultures to treat syphilis, and the drinking of teas brewed 
from dog tails to heal victims bitten by these animals. Are these beliefs examples of 
maladaptive behaviors or does the use of resources without therapeutic proof hide 
evidence of adaptive traits that have not been identifi ed by the research? 

 Another criticism of the neofunctionalists is that they consider the population 
rather than the individual to be the basic unit of study and disregard internal impor-
tant variations in their analyses. The population was considered by the neofunction-
alists to be an analytical unit because in their view the population, not the individual, 
adapts to the environment. This idea was criticized by other schools of thought, 
which believed that for adaptation to occur, changes must operate primarily indi-
vidually. Applying this discussion to ethnobiology, we know that even the popula-
tions that share among themselves their practices and beliefs cannot be regarded as 
homogenous with respect to the adaptive behavior of their members. Individuals 
commonly exist who exhibit knowledge and practices not socialized with the social 
group in which they live. 

 In ethnobotany, the study of medicinal plants provides excellent evidence that 
the knowledge of a community cannot be viewed as homogeneous, particularly 
when we refer to the role of gender in the construction of this knowledge. Several 
studies have demonstrated the difference in knowledge between women and men by 
noting the exclusive use of certain plants by each of these groups. Typically, women 
rely on the richness of the noted plants, a practice that has been explained by the fact 
that women are more involved with the treatment of the illnesses of family members 
(Silva et al.  2011 ; Voeks and Leony  2004 ). Similarly, differences in knowledge 
between the genders do not occur only in terms of the diversity of recognized spe-
cies. Often, these differences are expressed in terms of the specialization in the 
treatment systems used. For example, in Brunei Darussalam, in southeast Asia, 
women specialize in the treatment of spiritual diseases, whereas men specialize in 
diseases related to organic disorders (Voeks and Nyawa  2001 ).  

2.2.5     Neo-Darwinism 

 The neo-Darwinist approaches reinforced the criticism of neofunctionalism regard-
ing the unit of study. Neo-Darwinism is based on the theory of natural selection (see 
Dunbar  2012 ), according to which changes primarily act at the level of the individual 
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or the gene, not directly on the population. Such an approach strongly resembles 
that of ethnobiological investigations in the sense that the individual is considered 
to be the analytical unit. (Thus, most of ethnobiological studies perform individual 
interviews.) Subsequently, population patterns are assessed through the collective 
analysis of individual results. 

 The primary data analysis techniques of ethnobotany provide an idea of how 
individual responses can be combined to create a population profi le. These tech-
niques include use value, relative importance, and the informant consensus factor 
and consider that a plant is locally important when it is recognized (or used) by a 
considerable number of individuals in a population but not necessarily by all indi-
viduals (Silva et al.  2010 ). These techniques aim to establish the most important 
species based on the informant consensus, whereby it is acknowledged that not all 
local individuals consider a given species to be important.  

2.2.6     The Processual Approach 

 With the advancing development of ecological anthropology, the processual 
approach emerged. Processual anthropology avoids the conventional approaches 
that are primarily linked to negative  feedback , i.e., the population characteristics 
that are maintained. This approach (i.e., the processual approach) is interested in the 
changes (see Orlove  1980 ). Its focus is the understanding of the processes of trans-
formation as a population responds to environmental changes or increasing urban-
ization, such that now more than ever populations are considered to be open 
systems. 

 Ethnobotanical studies tend to follow this approach when seeking to observe if 
factors such as urbanization, access to allopathic medicines, and access to the 
media interfere with the knowledge of plants and the use of plant resources. 
Previous investigations studied relatively isolated communities to identify peculiar 
traits of knowledge regarding plants, which characterizes the classic stage of eco-
logical anthropology. In our view, the preoccupation with transformations (e.g., 
insertions, deletions, and additions of information and practices) in ecological 
anthropology and ethnobotany is not only a new trend but also a perceived need in 
recent decades because the process of urbanization has affected even the most iso-
lated communities. 

 From this perspective, the processual approach addresses the need to reconstruct 
certain concepts used in ethnobiological studies, such as those that identify com-
munities as isolated, untouchable, and pure systems. We understand that recent 
studies on the dynamics of social-ecological systems in the contexts of urbanization 
(Hurrell and Pochettino  2014 ) or migration (Medeiros et al.  2012 ) can supply infor-
mation relevant to understanding certain processes because such contexts display 
substantially more rapid and thus more easily captured changes than more stable 
social-ecological systems.  
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2.2.7     The Contribution of Other Disciplines to Understanding 
the Human–Environment Relationship 

 Other disciplines have made important contributions to ecological anthropology 
and human ecology that can similarly enrich ethnobiological research. Environmental 
psychology primarily addresses the perceptions of individuals of their environment 
(Kormondy and Brown  1998 ). This focus is important because perception precedes 
the use of resources and can infl uence the relationship of individuals with resources. 
Such studies can facilitate understanding human behavior with respect to the use of 
natural resources. Here, perception’s psychological component is only one of the 
aspects to be investigated because perception also includes physical, psychological, 
and cultural elements (Bell  2001 ; Silva et al.  2010 ). 

 An example of the interface between environmental psychology and ethnobiol-
ogy can be found in Almeida et al. ( 2008 ). Examining the use of traditional bonfi res 
in the June celebrations of a rural community, for which the collection of timber 
resources is prohibited, these researchers determined that the population is willing to 
sustain this custom because it believes that such a tradition cannot be broken. Thus, 
despite the recognition of the diffi culties of obtaining wood to make the bonfi res, 
which was noted by 90 % of the studied respondents, the behavior has been adjusted 
over time, and currently the species of disturbed and anthropogenic areas are prime 
targets for collection, although the native forest resources continue to be preferred. 

 Similarly, evolutionary ecology had a strong infl uence on human ecology and 
several current ethnobiological approaches. According to this proposal, to under-
stand the interactions between organisms and the environment, it is necessary to 
analyze the reproductive success of species, which is governed by natural selection. 
Evolutionary ecology infl uenced a large number of ecological anthropological and 
ethnobiological that sought to understand the person–environment relationship 
through the evolutionary perspective. Evolutionary ecology also encompassed stud-
ies on models of the optimal use of resources, which were later adapted by human 
ecology. Among these models, optimal foraging is emphasized. This model’s 
 fundamental principle is that organisms are selected over generations to achieve an 
optimal level of resource acquisition and use (Kormondy and Brown  1998 ). This 
model includes cost-benefi t relationships, in which the costs are the loss of energy 
through foraging and the exposure to predators and the benefi ts are the acquisition 
of food or other resources, such as wood or medicinal animals (see Soldati and 
Albuquerque  2012b ).   

2.3     Final Considerations 

 In this chapter, we have sought to demonstrate that the relationship between human 
beings and biological resources can be interpreted in light of different ecological and 
evolutionary approaches. Therefore, in the development of ethnobiological investi-
gations, it is important to know which theoretical bases are involved in the explanation 
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of phenomena that ethnobiologists have registered. A single theory or discipline, 
evoked in isolation, cannot always afford the best explanation of a given phenomenon. 
Similarly, to adopt a theory in its entirety may not be useful in practical terms and 
may involve outdated scenarios. 

 Thus, what paths is one to follow if in developing an investigation one perceives 
that human behavior cannot be explained by environmental factors? The under-
standing of the role and the historical relationships within a group under study, of 
the mechanisms of cultural transmission and diffusion, and of the infl uence of 
issues of a genetic and cultural nature can be useful. There are multiple paths, and 
given ethnobiology’s interdisciplinary character, one would not expect otherwise. 
Independent of the position that one adopts, one can drink at the fountain of all 
these theories, so to speak, and make conclusions that may be useful in developing 
an ethnobiological theory of ecological and evolutionary foundations (Hurrell and 
Albuquerque  2012 ):

    1.    “The relationship between human beings and nature is complex and often 
involves adaptive responses to ecological and evolutionary forces.   

   2.    The behaviors and practices of human populations can be adaptive.   
   3.    The environment can be assumed as a limiting factor but not as determinant of 

human behavior.   
   4.    The perception of nature is a process with structural (i.e., biological/sensorial) 

and cognitive characteristics.   
   5.    Traditional ecological knowledge emerges from the relationship between 

human beings and their surroundings and is manifested in acts and practices. 
This knowledge guides actions, which provide feedback regarding knowledge, 
which evolves”.    
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    Chapter 3   
 Evolution of Humans and by Humans       

       Alejandro     Casas     ,     Fabiola     Parra     , and     José     Blancas    

3.1             Introduction 

 Humans are the result of evolutionary processes operating through principles similar 
to those that originated all species populating the Earth. This is an extraordinary 
conclusion derived from scientifi c research during the last one and a half century, 
and that has had one of the greatest infl uences on human thinking (Bowler  1986 ; 
Jacob  1993 ).  Homo sapiens  is a unique species, as all species are, but it arose 
through mechanisms that operate on all species; these features confer to humans 
their uniqueness and at the same time, their generality, resulted from material pro-
cesses occurring in all living things. But the interactions of humans with other living 
beings of their surrounding world have also determined evolutionary processes in 
both humans and the interacting species. Some of the evolutionary processes 
infl uenced by humans are incidental, derived unintentionally from cultural actions 
(for instance, evolution of weeds, arising of new varieties of pests and pathogens 
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