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Abstract 

When this thesis started, almost nothing was known about the evolution of romantic love. To 

my knowledge, only one evolution-informed hypothesis about romantic love had been tested 

and the outdated, yet predominant evolutionary theory of romantic love was inaccurate and 

provided no details about the processes or mechanisms through which romantic love evolved. 

There was, by all accounts, a massive gap in the literature. My thesis provides the first 

focussed contribution to understanding the evolution of romantic love and starts to fill this 

gap. This contribution not only sheds light on the evolution of romantic love but also 

provides a new framework which future research would benefit from using. I am the 

progenitor of a new field of inquiry ï the evolutionary history of romantic love. 

My thesis attempted to go some of the way to answer the question, ñHow did romantic love 

evolve?ò There was a supplementary overarching question which it also considered, ñIs an 

evolutionary approach useful in understanding romantic love?ò Both of these questions were 

answered to some extent. The former by suggesting processes involved in the evolutionary 

history of romantic love (i.e., natural selection, sexual selection, and co-option), and the latter 

in the affirmative, by answering some big questions about romantic love. 

My original contributions to knowledge include articulation of the theory of co-opting 

mother-infant bonding in the evolutionary history of romantic love, an understanding of the 

relationship between the evolution of romantic love and territoriality, suggestions that 

romantic love may still be evolving, suggestions about the role of sexual and natural selection 

in the evolution of romantic love, validation of a new scale, evidence supporting the notion 

that salience of a loved one plays a role in activity of mechanisms that cause romantic love, 

and the creation of the largest dataset in the world of people experiencing romantic love. 

My thesis is multidisciplinary and interdisciplinary. It uses methods from biological 

anthropology and psychology to answer questions about the evolution of romantic love. It 

uses an overarching framework taken from ethology. Literature review and synthesis, 

theoretical formulation, phylogenetic analysis, surveying, and traditional and novel 

quantitative research methods were employed. My thesis was proposed at the height of the 

covid pandemic, and therefore was structured to be able to accommodate an uncertain and 

restricted research environment. As a result, no fieldwork was undertaken, but suitable 

approaches to data collection and analysis were used, including an online survey. 

Among the main findings of my thesis were: 

¶ Romantic love probably evolved by co-opting mother-infant bonding; 

¶ Evolution found novel ways of using existing mechanisms to create romantic love; 

¶ Romantic love (through natural and sexual selection) solved both the same and 

different adaptive challenges faced by females and males in our evolutionary history; 

¶ Variation exists in the expression of romantic love; and 

¶ Territoriality does not precede the evolution of social monogamy in non-human 

primates. 
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The outcomes of my thesis are preliminary knowledge about the evolution of romantic love 

and an example of multidisciplinary and interdisciplinary evolutionary approaches promoting 

a better understanding of the phenomenon of romantic love.  
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Introduction 

Background 

Romantic love is one the most understudied, important, areas of human mating. When I 

started my thesis, fewer than 100 studies had been conducted investigating romantic love, and 

the extant literature had no overarching theory to guide research or make sense of findings; 

essentially nothing was known about the evolution of romantic love and only piece-meal 

efforts had been made to apply evolutionary theory to understanding romantic love. This 

thesis attempts to improve on this situation by answering two questions: (i) How did romantic 

love evolve; and (ii) is an evolutionary approach to studying romantic love useful? This 

program of research answers both of these questions by shedding light on the processes and 

mechanisms that influenced romantic loveôs evolution, and by demonstrating that 

evolutionary theory is a powerful tool to understanding research findings and to guide future 

research. 

By ñromantic loveò, I mean that thing that happens at the beginning of a romantic 

relationship where you go a little bit crazy and think your partner is the best thing ever. It can 

exist in the absence of a romantic relationship (Bringle, Winnick, & Rydell, 2013) or, in rare 

cases, after many years or decades (Acevedo & Aron, 2009). The term romantic love is 

regularly mis-used in the scientific literature to refer to all love in a romantic relationship 

(e.g., Han et al., 2024), and therefore there is a large amount of research supposedly on 

ñromantic loveò which is not relevant to his thesis. Romantic love has been scientifically 

defined as: 

é a motivational state typically associated with a desire for long-term mating with a 

particular individual. It occurs across the lifespan and is associated with distinctive 

cognitive, emotional, behavioral, social, genetic, neural, and endocrine activity in 

both sexes. Throughout much of the life course, it serves mate choice, courtship, sex, 

and pair-bonding functions. It is a suite of adaptations and by-products that arose 

sometime during the recent evolutionary history of humans (Bode & Kushnick, 2021, 

p. 21). 

The key substantial original contributions to knowledge that the thesis makes can be 

summarised as the following: 

¶ Romantic love probably evolved by co-opting mother-infant bonding (Article 1); 

¶ evolution found novel ways of using existing mechanisms to create romantic love 

(Article 2); 

¶ romantic love (through natural and sexual selection) solved both the same and 

different adaptive challenges faced by females and males in our evolutionary history 

(Article 3); 

¶ variation exists in the expression of romantic love (Article 4); and 

¶ territoriality does not precede the evolution of social monogamy in non-human 

primates (Article 5). 
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The State of Romantic Love Research When I Started My Thesis 

The current state of romantic love theory and research can best be characterised by 

incremental progression and a stagnated theoretical underpinning. There have been several 

important advances in the science of romantic love. These include Walster and Walsterôs 

(Walster & Walster, 1978) seminal work delineating passionate and companionate love, 

empirical means of measuring romantic love (Elaine Hatfield & Sprecher, 1986; Sternberg, 

1986), broad theory speculating about the mechanisms of romantic love (H. E. Fisher, 1998), 

the first (neuro)endocrinological study of romantic love (Marazziti, Akiskal, Rossi, & 

Cassano, 1999), and the first neuroimaging study of romantic love (Bartels & Zeki, 2000). 

While there have been significant contributions to romantic love research, the research over 

the past 25 years has only provided small increases in knowledge with no change in theory). 

That is not to say that there have not been particularly notable findings over that time (e.g., 

Acevedo, Aron, Fisher, & Brown, 2012; Acevedo, Poulin, Collins, & Brown, 2020; Bajoghli 

et al., 2013; Cacioppo, BianchiȤDemicheli, Frum, Pfaus, & Lewis, 2012; Diamond & 

Dickenson, 2012; Langeslag, Olivier, KƁhlen, Nijs, & Van Strien, 2015; OќLeary, Acevedo, 
Aron, Huddy, & Mashek, 2011; Ortigue, Bianchi-Demicheli, Patel, Frum, & Lewis, 2010; 

Shih et al., 2022; Song et al., 2015; Takahashi et al., 2015; Xu et al., 2012). However, the 

majority of research over the past 25 years has, as is normally the case in science, provided 

small increases in knowledge with no theoretical shifts. 

Psychology  

The field of psychology was the first to attempt to scientifically study love in romantic 

relationships. Walster and Walsterôs (Walster & Walster, 1978) seminal work, and the second 

edition (Hatfield & Walster, 1985) distinguished romantic (passionate) love from 

companionate love (the love felt less intensely among long-term established relationships). 

This distinction set the scene for the empirical investigation of romantic love and its 

measurements using validated measures (Hatfield & Sprecher, 1986; Langeslag, Muris, & 

Franken, 2013; Sternberg, 1997). Subsequent work included precursors to romantic love 

(Aron, Dutton, Aron, & Iverson, 1989), cognition (Langeslag & Steenbergen, 2019), and 

cultural differences (Sprecher et al., 1994). Important works include the edited books, The 

Psychology of Love (Sternberg & Barnes, 1988), The New Psychology of Love (Sternberg & 

Weis, 2006), and its second edition (Sternberg & Sternberg, 2019). Despite progress in the 

field, and romantic love being a variable of interest in published articles, the number of 

studies specifically investigating romantic love is limited. The field is still very small, 

especially considering romantic loveôs importance in romantic relationship and family 

formation. 

Anthropology (Cultural and Linguistic) 

Cultural considerations of romantic love can be traced back to the philosophising of the 

ancient Greeks (e.g., Plato, 385-370 BCE). More recently, linguists (e.g., Wierzbicka, 1999) 

and ethnographers (see Jankowiak & Nelson, 2023) became prominent investigators of the 

topic in 19th and 20th century. Most relevant to my thesis are the cultural investigations that 

suggest that romantic love is a universal or near universal experience. For example, 
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Jankowiak and Fischer (Jankowiak & Fischer, 1992) considered ethnographies among 166 

cultures from the Standard Cross Cultural Survey (Divale, 2004) and found evidence of 

romantic love in 147 of them. I note the authors indicate the absence of evidence of romantic 

love in particular cultures is not evidence of the absence of romantic love however. This 

finding was followed by a number of socio-cultural considerations of romantic love 

(Jankowiak, 1995, 2008) and has been extended by psychologists investigating cultural 

variation in the expression romantic love (Karandashev, 2017, 2019; Sorokowski et al., 

2023). 

Biology 

Biological studies constitute a major component of the research investigating romantic love. 

Biological studies can be generally divided into neurobiological studies, endocrinological 

studies, genetic studies, and comparative animal studies 

Neuroimaging Studies 

At the time I commenced my thesis, there had been 31 neuroimaging studies as well as two 

meta-analyses (Bode & Kowal, 2023). Neuroimaging studies include fMRI, EEG, and PET 

studies. fMRI studies tend to indicate that four major systems are engaged when individuals 

look at faces of the person they are in love with: motivation and reward, emotions, sexual 

desire and arousal, and social cognition. A number of other higher-order cortical regions are 

involved in attention, memory, mental associations and self-representation (Cacioppo, 

Bianchi-Demicheli, Hatfield, & Rapson, 2012). A subsequent review (Bode & Kushnick, 

2021; discussed below) summarised the breadth of neuroimaging studies in these terms. De 

Boer et al. (de Boer, van Buel, & Ter Horst, 2012) provided the most recent review of the 

neurobiology of romantic love, some eight years before the program of research in this thesis 

started. 

Endocrinological Studies 

When I started this program of research, there had been fewer than 10 endocrinological 

studies undertaken investigating romantic love. Endocrinological studies are notoriously 

noisy and prone to inconsistent findings, but the available evidence implicated the 

neurotransmitters/neurohormones of testosterone (Durdiakova et al., 2017; Marazziti & 

Canale, 2004; Sorokowski et al., 2019), serotonin (Langeslag, van der Veen, & Fekkes, 2012; 

Marazziti et al., 1999), dopamine (Marazziti et al., 2017), oxytocin (Schneiderman, Kanat-

Maymon, Ebstein, & Feldman, 2014; Schneiderman, Zagoory-Sharon, Leckman, & Feldman, 

2012; Ulmer-Yaniv et al., 2016), cortisol (Marazziti & Canale, 2004) (Sorokowski et al., 

2019; Weisman, Schneiderman, Zagoory-Sharon, & Feldman, 2015), and nerve growth factor 

(Emanuele, Brondino, Pesent, Re, & Geroldi, 2007). 

Genetics Studies  

Genetic studies investigating romantic love are rare. One study (Emanuele et al., 2007) found 

that the DRD2 TaqI A genotype was associated with a love style called eros, which is 

sometimes conflated with romantic love. Another study (Murray, Haselton, Fales, & Cole, 

2019) found that falling in love was associated with up-regulation of genes involved in 
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immune system regulation. A third study (B.P. Acevedo et al., 2020) found that alleles 

associated with vasopressin receptors, oxytocin receptors, dopamine transmission, and 

dopamine receptors were associated with continued romantic love among recent newlyweds. 

Comparative Animal Studies 

One branch of the biological studies that inform an understanding of the biology of romantic 

love involve animal studies. The prairie vole has been used as a model to understand the 

mechanisms of pair bonding. While this research started in earnest in the 1990s (e.g., (Carter, 

1998)), the body of research was not presented in an easily digestible manner until two 

reviews published in the 2010s (Numan & Young, 2016; Walum & Young, 2018). These 

reviews emphasised the similarities between mother-infant bonding and pair bonding in 

prairie voles, and hint at a shared evolutionary history between these. 

What Was Known About the Evolution of Romantic Love When I 

Started My Thesis 

When this program of research was started, almost nothing was known about the evolution of 

romantic love. Only a handful of publications had considered the evolution of romantic love. 

To my knowledge, no evolutionary theories had been tested in the peer-reviewed literature 

related to romantic love. The majority of the available evidence comes from ethnography and 

evolutionary psychology, and ethology. It provides some insights into the functions of 

romantic love and the timing of its emergence. 

Jankowiak and Fischer (1992) undertook an assessment of ethnographic records of 166 

cultures and found evidence of romantic love in 147 (88.5%) and no evidence in 16 (11.5%). 

The number of cultures investigated was extended in a later book chapter (Jankowiak & 

Paladino, 2008). The findings prompted the authors to describe romantic love as a 

ñuniversalò or ñnear universal.ò This has implications for understanding the timing of the 

emergence of an antecedent to romantic love and the emergence of modern humans. If it is 

universal, it emerged prior to, or at the same time as, the appearance of modern humans. 

Fisherôs (1998) theory argued that an ñattraction systemò had evolved independently of other 

systems involved in mammalian reproduction (i.e., sexual desire and attachment). She 

contended that the attraction system constituted romantic love; however, Fisher failed to 

outline the processes by which that system emerged. She speculated that the emergence of 

romantic love was in the vicinity of 4.4. million years ago, but other than that, her writings on 

the theory (Fisher, 1998; Fisher, 2000; H. E. Fisher, Aron, Mashek, Li, & Brown, 2002; 

Fisher, Xu, Aron, & Brown, 2016) do not provide any insights into how romantic love 

evolved. Fisher updated her best-selling popular science book, The Anatomy of Love in 2016 

(Fisher, 2016). That book claims to describe the features and reasons for modern romantic 

relationship characteristics. There are a few references to romantic love and Fisher provides a 

narrative account of the evolution of many features of romantic relationships, including the 

emergence of an antecedent to romantic love which evolved over millions of years. The book, 

however, is highly speculative in relation to a number of issues (e.g., romantic love is a single 

system, pair bonding evolved to facilitate biparental care). Given the issues with the text 



 

17 

 

outlined, the Anatomy of Love cannot be considered a useful or reputable source of 

information about the evolution of romantic love. 

Fletcher et al., (2015) published an article describing romantic love and arguing that serves as 

a commitment device which facilitates pair bonds. The argument that romantic love serves as 

a commitment device was first proposed by Frank (1998), although he spoke of love in 

romantic relationships generally (i.e., romantic and companionate love), rather than romantic 

love specifically. Nonetheless, the prospect of romantic love serving as a commitment device 

helps to identify one of the evolutionary functions of romantic love. 

Buss (2019a) updated a chapter in the New Psychology of Love (Sternberg & Sternberg, 

2019) on the evolution of love. He appears to speak about love in romantic relationships 

generally (i.e., romantic and companionate love) rather than romantic love specifically. The 

chapter winds through a number of only tangentially-related topics (e.g., murder of current 

and former partners) but contributes to an understanding of the evolution of romantic love by 

emphasising the universality of love and drawing on earlier versions of the chapter (Buss, 

1988, 2006) suggesting a number of evolutionary functions of love in romantic relationships. 

These included: displaying reproductively relevant resources; providing sexual access; 

signalling sexual fidelity; providing psychological and emotional resources; promoting 

relationship exclusivity through mate guarding; displaying commitment ï love as a 

commitment device; promoting actions that lead to successful reproductive outcomes; and 

providing signals of parental investment (Buss, 2019). 

Knowledge about the evolution of romantic love can be considered a major gap in the 

evolutionary behavioural sciences. Human behavioural ecologists and evolutionary 

psychologists have not focussed on the topic. This is evidenced by the fact that two recent 

authoritative texts on the topic of romantic relationships and human mating do not cover the 

evolution of romantic love. The Oxford Handbook of Evolutionary Psychology and Romantic 

Relationships (Mohgilski & Shcakelford, 2023) does not include a chapter on romantic love, 

despite having an entire section on relationship initiation. The Oxford Handbook of Human 

Mating (Buss, 2022) does cover the topic of romantic love, but only from an ethnographic 

perspective. Prior to this thesis, there was essentially no meaningful information about the 

evolution of romantic love in the academic literature. 

Pair Bonds and Social Monogamy as Proxies for Romantic Love 

The dearth of evidence about the evolution of romantic love when commencing this program 

of research required creativity and a broadening of perspective to gain additional insight into 

how romantic love may have evolved. This was done by considering the evolution of pair 

bonds and social monogamy in the human lineage. Pair bonds are characterised by long-term 

partnering of sexual partners. They are rare among mammals, being present in only about 3-

5% of species (Lukas & Clutton-Brock, 2013). They are more common among non-human 

primates, with approximately 29% demonstrating this phenomenon (Opie, Atkinson, Dunbar, 

& Shultz, 2013). Social monogamy is a mating system that is characterised by pair bonds and 

is the preference for cohabitation and often, sexual activity, with one other member of the 

same species (Klug, 2018). Social monogamy has been researched, most notably, in non-
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human primates. Work has been conducted on the evolution of pair bonding and social 

monogamy in non-human primates, and humans.  

Lovejoy (1981), in his seminal paper on the origin of man, emphasised the importance of pair 

bonding in the emergence of early hominids, citing its role in human sexual behaviour and 

anatomy and the nuclear family. His timeframe for the emergence of pair bonds has been 

largely discredited (Plavcan, Lockwood, Kimbel, Lague, & Harmon, 2005); it is likely that 

the emergence of pair bonds came much later than Lovejoy suggested. Using sexual 

dimorphism as a proxy for reduced levels of intermale competition (e.g. Plavcan and van 

Schaik, 1997), it seems likely to have emerged no earlier than 2 million years ago with Homo 

ergaster and Homo erectus rather than the 5 or 6 million years ago that he proposed. Since 

Lovejoyôs 1981 article, others have investigated the evolution of pair bonds and further 

stressed their role in the emergence of the human lineage. Chapais (2008, 2013) argued that 

the emergence of pair bonds ñgave birthò to human society and its many nuanced features of 

modern human social structures.  

Because romantic love is associated with social monogamy and presents in the early stages of 

a pair bond, it follows the emergence and evolution of romantic love and pair bonding or 

social monogamy in humans may be intertwined. A review by Bode and Kushnick (2021), 

published subsequent to the commencement of my thesis and discussed below, argues that 

this is in fact the case, and suggest that because romantic love serves a pair bond formation 

function, the evolution of these phenomena must be linked. This permitted me to investigate 

not only romantic love in humans throughout my thesis, but also social monogamy in non-

human primates to try to learn more about how romantic love may have evolved. 

Research on Pair Bonds and Social Monogamy 

Dixson (Dixson, 2009) argued that sexual selection played an important role in the evolution 

of pair bonds and emphasised the associated reduction in sexual dimorphism associated with 

the human lineôs transition to pair bonds. Across mammals, species that pair bonded tend to 

present with less sexual dimorphism than those that engage in promiscuous or polygynous 

mating systems (see (Schacht & Kramer, 2019). As a result, a reduction in sexual dimorphism 

in early human ancestors has been used a proxy for the evolution of pair bonds and social 

monogamy.  

Schacht and Kramer (Schacht & Kramer, 2019) provide a comprehensive consideration of the 

evolution of social monogamy in humans. In so doing they outline the likely steps in social 

monogamyôs evolution throughout human history. They have an entire section on sexual 

dimorphism and drawing on previous works (e.g., Gordon, Green, & Richmond, 2008; 

Lockwood, Menter, Moggi-Cecchi, & Keyser, 2007; J. Michael Plavcan, 2000; Reno, 

McCollum, Meindl, & Lovejoy, 2010), where they highlight how difficult it is to map the 

trajectory of changes in sexual dimorphism in the human lineage. Articles 1 and 5 provide a 

more detailed account of the paleoanthropological evidence for a reduction in sexual 

dimorphism in the human lineage. 
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Several studies have considered pair bonding or social monogamy in non-human primates 

(references required), and these have been useful in understanding the evolution and selection 

pressures that may have contributed to their evolution. Key among these is the understanding 

that modern humanôs most closely related living relatives do not pair bond (Morin, 1993). 

This means that social monogamy and pair bonding probably emerged in our line after the 

split from chimpanzees and bonobos. This has implications for comparative animal studies in 

non-human primates that pair bond. Key among these is the Laboratory for Comparative 

Neurobiology of Monogamy at University of California Davis that investigates pair bonding 

in seahorses, prairie voles, and titi monkeys. Most useful for understanding the evolution of 

romantic love is research from this and other labs investigating the mechanisms of pair 

bonding in titi monkeys. There are three studies investigating the neurobiology of pair 

bonding in titi monkeys using PET scans that were influential at the inception of this thesis. 

Bales et al., (Bales, Mason, Catana, Cherry, & Mendoza, 2007) found that pair bonding was 

associated with activity in the coleus accumbens, ventral pallidum, medial preoptic area, 

medial amygdala, hypothalamus, and lateral septum. Maninger et al. (Maninger et al., 2017) 

found pair bonding was associated with activity in the nucleus accumbens, ventral pallidum, 

caudate, and putamen. Hostetler et al. (Hostetler et al., 2017) found pair bonding was 

associated with Dopamine 1 receptor binding in the lateral Septum. These findings are 

consistent with neural activity found in humans experiencing romantic love (see (Cacioppo, 

Bianchi-Demicheli, et al., 2012; de Boer et al., 2012; Xu, Weng, & Aron, 2015). Given that 

pair bonding in humans and titi monkeys is the result of convergent evolution, rather than a 

shared evolutionary history, the findings of these study indicate that the same structures in 

humans and titi monkeys facilitate the pair bond, and similar mutational processes probably 

played a role in both species. 

One further line of evidence about the evolution of romantic love arising from primatology is 

the work of Opie et al. (Opie et al., 2013) who mapped the presence of social monogamy and 

other characteristics in 230 non-human primates using phylogenetic methods. They found 

that social monogamy displayed correlated evolution with female ranging patterns, biparental 

care, and male infanticide, and that male infanticide was associated with the subsequent 

emergence of social monogamy. While some (Lukas & Clutton-Brock, 2014) challenge the 

conclusions of that paper, the study by Opie et al demonstrates that it is possible to 

investigate the traits that may be associated (possibly causally) with the emergence of social 

monogamy in non-human primates. 

Some behavioural ecologists have contributed to an understanding of the evolution of social 

monogamy or pair bonding in humans. For example, Quinlan and Quinlan (Quinlan & 

Quinlan, 2007) tested a number of ecological and evolutionary theories about pair bonds 

using data from the standard Cross-Cultural Sample. The authors suggest that their findings 

indicate that male mate competition, paternal investment, and complementary labour may 

play a role in the emergence or maintenance of pair bonds. These ideas were further develop 

by Quinlan (Quinlan, 2008) that postulated an number of important ideas related to pair 

bonds. He suggests that pair bonds facilitate provisioning by males to females and that 

breastfeeding may be a critical period for male provisioning. He also suggested that 
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alloparenting is associated with unstable pair bonds and that male-female subsistence 

complementarity is associated with stable pair bonds. Conversely, he suggests that male 

aggression and infanticide do not account for human pair bonds. These findings and 

theorising are complemented by the work of Gavrilets (2012). He used modelling to 

demonstrate that pair bonds may emerge when all but the highest status mates begin new 

strategies of provisioning females. The findings of that study suggest that female choice 

played an important role. 

Placing Romantic Love Within the Evolutionary Psychology Literature 

The evolutionary Psychology literature distinguishes short- and long-term mating strategies 

(Buss & Schmitt, 1993; Buss, 1998). Short term mating strategies involve sexual activity that 

that occurs one or a small number of times and is associated with social interactions like one 

night stands or short-term tristes. Long-term mating involves repeated sexual activity and is 

associated with long-term romantic relationships and social monogamy. 

Romantic love can result in either short-term or long-term mating. There are circumstances 

where romantic love in one individual will result in sexual activity, but without commitment 

from the other party, a long-term mating strategy does not emerge. Other times, however, 

romantic love in both partners often results in long-term mating in the form of a committed 

romantic relationship. This is what occurs when romantic love is functioning in an optimally 

adaptive manner. Therefore, romantic love should be primarily considered a psycho-

behavioural mechanism to facilitate long-term mating. 

Important Contributions Since Commencing My Thesis (Not Including 

Components of My Thesis) 

The Biology of Romantic Love 

In 2021, Bode and Kushnick (Bode & Kushnick, 2021) published a comprehensive biological 

review of romantic love. The work used an ethological framework proposed by Nikolaas 

Tinbergen (Tinbergen, 1963) to describe the mechanisms, ontogeny, functions, and phylogeny 

of romantic love. Table 1 presents Tinbergenôs four questions as applied to romantic love. 

The strength of Bode and Kushnickôs (2021) work is that it collates multiple strands of 

biological evidence into a single source. It was the first work to seriously consider the 

evolutionary functions and evolutionary history of romantic love in a comprehensive manner 

and provides a solid scientific definition of romantic love (presented in the introduction to 

this chapter). 

A limitation of Bode and Kushnickôs (2021) work, however, is that it does not provide 

adequate weight to the survival benefits of romantic love for a mother and the pairôs 

offspring. It also suggests that romantic love evolved in the context of pair bonding, 

something that requires a more nuanced consideration than that given by the authors. 

Nonetheless, they propose four hypotheses (see Figure 1) about the timing of the emergence 

or evolution of pair bonding: 
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Hypothesis 1: Prior to the human line split from the common ancestor with chimpanzees and 

bonobos 

Hypothesis 2: Prior to the emergence of Australopithecus  

Hypothesis 3: Between Australopithecus afarensis and the emergence of early Homo 

Hypothesis 4: At the emergence of Homo sapiens 

 

Table 1. Tinbergenôs Four Questions applied to romantic love (Bode & Kushnick, 2021) 

 

Key Insights into the Shared Mechanisms of Romantic and Maternal Love 

In 2022, Shih et al (2022) published a meta-analysis of fMRI studies using an activation 

likelihood estimation method to identify similarities between romantic love and maternal 

love. This was an important improvement from previous meta-analyses in both terms of 

sample size and methodology. Previously, the only other meta-analysis of the topic used only 

six fMRI studies of love, three of which were romantic love and two of which were maternal 

love. Shih et al (2022) considered nine romantic love studies and 12 maternal love studies.  

The authors found that the only region associated with both types of love was the left ventral 

tegmental area (VTA). The VTA plays a role in ñregulating reward consumption, learning, 

memory, and addictive behaviors through mediating dopamine release in downstream 

regionsò (Cai & Tong, 2022), p. 1). The authors note that this indicates ñthe engagement of 

evolutionarily stable brain mechanisms across the two types of human loveò (Shih et al., 

2022, p. 11) and that romantic and maternal love share formed an important basis of my work 

in article 1 (Bode, 2023) outlining the evidence that romantic love evolved by co-opting 

mother-infant bonding. The failure to identify more than one structure associated with 

romantic love is partially due to a lack of statistical power. 
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Figure 1. Phylogenetic relationships among selected mammal species that pair bond (from 

Bode & Kushnick, 2021, p. 18)

 

 

 

Figure 2. Activation Likelihood Estimation (ALE) map of conjunction analysis on maternal 

love with romantic love (FDR pN < .0.01; from Shih et al., 2022, p. 10) 
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A Summary of Similarities and Differences Between Pair Bonding and Mother-

infant Bonding in Prairie Voles 

Another important paper, but one that was published too late to be of major use in the 

development of my thesis, was that of Blumenthal and Young (Blumenthal & Young, 2023). 

Their review compared mother-infant and pair bonding and emphasise that parental bonding 

is the evolutionary antecedent to pair bonding. I contend that paternal care may not have 

preceded the pair bond (see Bode, 2023; Machin, 2018) and model animals can only go so far 

in helping us understand pair bonding in humans (because pair bonds evolved separately in 

these mammalian lineages; Fraley, Brumbaugh, & Marks, 2005). Nonetheless, it is a good 

summary of the comparative animal evidence for understanding one likely process through 

which romantic love evolved. 

Figure 3. Comparative process of bonding (from Blumenthal & Young, 2023, p. 4) 

 

An Ethological Interdisciplinary Approach 

I take an interdisciplinary approach in this thesis. I use methods and approaches from human 

ethology (the study of animal behaviour) to investigate a psychological phenomenon. My 

approach is enhanced by applying a biological framework for investigating animal behaviour 

(ethology) to humans. Tinbergen (Tinbergen, 1963) advocated a holistic framework with 

which to describe a behavioural trait. It involves describing the mechanisms that cause a trait, 

the development of the trait across the lifespan, the evolutionary function of the trait, and the 

evolutionary history of the trait. By describing a trait using all four approaches, scientists are 
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able to develop a holistic understanding of that trait (Bateson & Laland, 2013). This 

framework can be applied to humans (human ethology; see Eibl-Eibesfeldt, 1989) and I do so 

in this thesis in relation to romantic love. This is done by considering the mechanisms, 

functions, and evolutionary history of romantic love and becomes evident in the concluding 

chapter. The development of romantic love across the lifespan, while an important research 

focus, is outside the scope of this thesis. 

What is Interdisciplinarity? 

Interdisciplinarity in science is the combination or integration of two or more disciplinary 

perspectives to solve broad or complex problems (Mªki, 2016). In this thesis, the main 

interdisciplinary approach I take is to use methods and approaches from ethology to study a 

psychological phenomenon. In that respect, it merges biological anthropology and 

psychology to overcome the challenges of studying the evolution of romantic love. These 

challenges related specifically to the difficulties in elucidating the evolution of romantic love 

using traditional techniques from biological anthropology or psychology. Below I outline 

some of these difficulties and how I responded to them. 

Romantic Love is Characterised by Cognitions, Emotions, and Behaviours 

Romantic love is a motivational state (Bode & Kushnick, 2021) characterised by cognitions 

(thoughts), feelings (emotions), and actions (behaviours; Hatfield & Sprecher, 1986). As 

such, it is not appropriate to investigate romantic love simply as a series of behaviours, as is 

sometimes done with pair bonding or social monogamy. An accurate representation of 

romantic love will consider cognitions, emotions, and behaviours. This makes methods from 

disciplines in the evolutionary behavioural sciences lacking. 

To overcome these challenges, I committed to use broad, multiple, and validated measures of 

romantic love to assess romantic love in a modern sample. In a dataset described below 

(Romantic Love Survey 2022; Bode & Kavanagh, 2022), I primarily used the Passionate 

Love Scale (PLS: Hatfield & Sprecher, 1986) to assess the intensity of romantic love. The 

PLS assesses cognitions, emotions, and behaviours associated with romantic love and a 

validated measure of commitment (Triangular Love Scale ï 15 Commitment Subscale; 

Kowal et al., 2023). Commitment is widely recognised as one component of love according 

to Sternbergôs (Sternberg, 1986) Triangular Theory of Love. I also used a measure of 

obsessive thinking, a cognitive aspect that this thesis has postulated constitutes one 

component of romantic love (Bode, 2023). 

Romantic Love Did Not Leave a Fossil Record 

Romantic love did not leave a fossil record (Bode & Kushnick, 2021). This is because it is a 

psychological phenomenon. To overcome this challenge in investigating its evolution, I 

employed two approaches. The first is to rely on the supposed relationship between romantic 

love and pair bonds or social monogamy and use its associated reduction in sexual 

dimorphism as an imprecise proxy for the emergence and evolution of romantic love. As 

outlined above, there have been some efforts from biological anthropologists to describe the 

evolution of pair bonds and social monogamy using evidence of sexual dimorphism in 
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hominids. I incorporate much of this work in my thesis. The second approach I take is to use 

data form modern humans to make inferences about the evolution of romantic love. This is 

evidenced in three articles that used data from the Romantic Love Survey 2022 (Bode & 

Kavanagh, 2022). 

No Living Primate Species Closely Related to Modern Humans Display 

Romantic Love 

As far as we are aware, chimpanzees and bonobos do not display romantic love (Bode & 

Kushnick, 2021). Neither do gorillas or orangutans. That romantic love in humans is likely 

unique among the great apes suggest that it probably evolved subsequent to the human line 

split from the common ancestor with chimpanzees and bonobos (Bode & Kushnick, 2021; 

Fisher, 1998; Fisher et al., 2016). To overcome this deficiency, I broaden the concept of 

phylogeny - consideration of the emergence, evolution, and persistence of romantic love in 

humans - to involve other aspects of evolutionary history, including, but not limited to, 

selective pressures, the role of natural and sexual selection, and evolutionary functions. This 

becomes apparent in the thesis as I apply an ethological approach (see Bateson & Laland, 

2013; Bergman & Beehner, 2021; Tinbergen, 1963) to studying romantic love. 

The Content of this Thesis 

Thesis by Compilation 

This thesis is a thesis by compilation. A thesis by compilation involves submission of articles 

in place of traditional chapters with accompanying linking sections as well as an introduction 

and concluding chapter. According to the ANU requirements for thesis by compilation, at the 

time of submission, at least 50% of articles have to have been published or accepted for 

publication. 

Overarching Questions 

How Did Romantic Love Evolve? 

The primary question this thesis attempts to answer is, ñHow did romantic love evolve?ò As 

outlined above, at the inception of this thesis, little was known about the evolution of 

romantic love, despite this being an obvious and important areas of inquiry in the 

evolutionary social sciences. I address this question by undertaking several explorations of 

the topic from multiple perspectives, using multiple methods and research traditions.  

Is an Evolutionary Perspective Useful in Understanding Romantic Love? 

A secondary overarching question this thesis attempts to answer is, ñis an evolutionary 

perspective useful in understanding romantic love?ò While there are in the vicinity of 100 

empirical studies directly investigating romantic love, few, to my knowledge, had used an 

evolutionary perspective before my thesis started. One of the claims of evolutionary 

psychology is that it provides an overarching framework through which to place 

psychological science. Evolution provides a broad theory against which hypotheses can be 

tested and provides an organising framework to make sense of findings (Lewis, Al-Shawaf, 
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Conroy-Beam, Asao, & Buss, 2017). When I commenced this thesis I anticipated that same 

argument could be made of the science of romantic love, and I hoped that my program of 

research would demonstrate these claims to be true.  

Articles Included in this Thesis 

This thesis presents five articles, four of which have been published, and a fifth publication is 

in preparation. Each paper sheds light on the mechanisms, evolutionary functions, and/or 

evolutionary history of romantic love (see Table 2). Each article is presented in its own 

chapter with a linking document preceding it, which outlines the background to the article, 

the specific questions it tries to answer, and the articles original contribution to knowledge. 

These documents provide a context to the article within the broader thesis. 

Table 2. Articles presented in this thesis and the component of ethology that each article 

addresses 

Article Title Mechanisms Evolutionary 

functions 

Evolutionary 

history 

Status 

1 Romantic Love Evolved 

by Co-opting Mother-

infant Bonding 

   Published 

2 Romantic Love and 

Behavioral Activation 

System Sensitivity to a 

Loved One 

   Published 

3 Sex Differences in 

Romantic Love: An 

Evolutionary Perspective 

   Published 

4 Variation Exists in the 

Expression of Romantic 

Love: A Cluster Analytic 

Study  

   Published 

5 Territoriality does not 

Precede the Evolution of 

Social Monogamy in Non-

human Primates 

   In 

preparation 

 

Romantic Love Survey 2022 

Articles 2-4 present studies drawing on data form the Romantic Love Survey 2022 (Bode & 

Kavanagh, 2022). Each article addresses a distinct aspect of romantic love and answers the 

question, ñwhat can modern romantic love tell us about its evolution?ò Each article does this 

by answering its own article-specific question. The Romantic Love Survey 2022 is a dataset 

of 1,556 young adults aged 18-25 form 33 countries (mainly in north America, Europe, and 

South Africa) who self-identified as being in love with a romantic partner. Data were 
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collected using Prolific (Palan & Schitter, 2018) between October and December 2022. 

Details of the Survey are provided on the Love Consortium Dataverse at 

https://dataverse.unc.edu/dataset.xhtml?persistentId=doi:10.15139/S3/WBVMF 

Meeting Disciplinary Standards of Biological Anthropology 

This thesis uses research and methods from psychology to investigate the evolution of 

romantic love, and biopsychology and evolutionary psychology inform articles 1-4 of this 

thesis. Biological anthropology is the study of human origins, evolution, and variation 

(Nelson, Shook, Braff, & Aguilera, 2019). Some biological anthropologists focus on animals 

that are closely related to humans (e.g. non-human primates) and compare their biological 

and behavioural traits.  

Understanding humans in an evolutionary context is a primary focus of biological 

anthropology (Nelson, 2019). This discipline has tended to focus on physical characteristics 

and behaviour, where many of the sources of evidence come from physical specimens and 

can be objectively measured. The evolution of behaviour is a particularly valid area of 

consideration when asking the big questions in biological anthropology :  

¶ ñWhat is our place in nature? How are we related to other organisms? What makes us 

unique? 

¶ What are our origins? What influenced our evolution? Å How and when did we 

move/migrate across the globe? 

¶ How are humans around the world today different from and similar to each other? 

What influences these patterns of variation? What are the patterns of our recent 

evolution and how do we continue to evolve?ò (Nelson, 2019, p. 10). 

This is especially the case when you consider the classification of human behavioural 

ecologists within the discipline of biological anthropology, as is the case at the Australian 

National University. 

Biological anthropologists also study human variation (Nelson, 2019). There are multiple 

means of studying human variation and a number of principles have been agreed on: 

¶ ñThere is substantial variation among individuals within populations. 

¶ Some biological variation is apportioned between individuals in different populations 

and among larger population groupings. 

¶ Patterns of within- and among-group variation have been substantially shaped by 

culture, language, ecology, and geography. 

¶ Race is not an accurate or productive way to describe human biological variation. 

¶ Human variation research has important social, biomedical, and forensic 

implicationsò (Edgar & Hunley, 2009), p. 2. 

Subfields Within Biological Anthropology Used in This Thesis 

Recognised subfields of Biological Anthropology include Primatology, Paleoanthropology, 

Bioarchaeology, Molecular Anthropology, Forensic Anthropology, and Human Biology 

(Nelson et al., 2019). In this thesis, I draw on research, methods, and approaches from 

https://dataverse.unc.edu/dataset.xhtml?persistentId=doi:10.15139/S3/WBVMF
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primatology, palaeoanthropology, and human biology. These research, methods, and 

approaches are combined with those from biopsychology and evolutionary psychology to 

provide a multidisciplinary and interdisciplinary thesis to address the questions, How did 

romantic love evolve?  and Is an evolutionary approach to studying romantic love useful? 

Primatology 

ñPrimatologists study the anatomy, behavior, ecology and genetics of living and extinct 

nonhuman primates[é]ò (Nelson et al., 2019, p. 11). Biological anthropologists do this 

because non-human primates are modern humansô closest living relatives, and insights into 

the origins, evolution, and variation of humans can be made from studying these species. In 

this thesis, I undertake a primate behavioural ecology study (Article 5) by using a dataset of 

non-human primates to investigate the correlated evolution of territoriality and social 

monogamy. 

Palaeoanthropology 

ñPaleoanthropologists study human ancestors from the distant past to learn how, why, and 

where they evolved [é]ò (Nelson et al., 2019, p. 11. Because all species of human ancestors 

are extinct, they rely on fossils and other evidence to draw conclusions about the origins, 

evolution, and variation. In this thesis, I draw on paleoanthropological evidence (mainly in 

the form of a reduction in sexual dimorphism in extinct hominins) to make inferences about 

the timing of the emergence and evolution of pair bonds. I base some of my arguments on 

paleoanthropological evidence in articles 1 and 5, where I consider when pair bonds emerged 

in the human lineage. 

Human biology 

Human biology is the biological study of humans. Many biological anthropologists can be 

classified as human biologists and many focus on how the human body is impacted by the 

physical environment, cultural influences, and nutrition (Nelson, 2019), although many other 

areas are investigated. I draw on evidence from the broad discipline of human biology 

extensively in article 1 which outlines the mechanisms and evolutionary history of romantic 

love. I also draw on human biology approaches in article 2 when I consider one psychological 

mechanism (the behavioral activation system) that plays a role in romantic love. 

Other Methods and Approaches Used in this Thesis 

In addition to the approaches and methods drawn from Biological Anthropology, as 

highlighted above, this thesis used methods and approaches from psychology (i.e., 

biopsychology and evolutionary psychology). Biopsychology is a name given to the areas of 

science that studies the relationship between biology and behaviour (Greene, 1994). It tends 

to focus on the role of the brain and the central nervous system in behaviour but also extends 

to consideration of glands and hormones. IN this thesis, I draw on extensive biological 

evidence to draw conclusions about what neural and hormonal mechanisms play a role in 

romantic love.  
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Evolutionary psychology is the application of evolutionary theory to psychological research 

(e.g. Buss, 2019b). Like much psychological research, it can involve generating hypotheses, 

empirically testing these hypotheses, and interpreting study results. Evolutionary psychology 

differs from other branches of psychology based on the application of a theoretical structure 

(Lewis et al., 2017). This hierarchy runs from broad evolutionary theories, through mid-level 

theories, to specific hypotheses. Because so little is known about the evolution of romantic 

love, I adopt an exploratory approach in a number of my chapters and therefore tend to 

incorporate a broad understanding of evolutionary psychology in this thesis, rather than the 

deductive testing of hypotheses.  

Summary of Research, Methods and Approaches Used in this Thesis 

Of the five substantive chapters in this thesis, all investigate the evolution of romantic love. 

Two investigate variation in romantic love, one draws extensively on paleoanthropological 

evidence, one is a classic primatology study, two could be considered human biology, and 

two use an evolutionary biological perspective (Table 3). Therefore, the discipline of 

biological anthropology and its subfields are major contributors to my thesis. 

Challenges faced during my PhD 

Covid-19 

I started my post graduate studies in the month immediately prior to the start of the Covid-19 

pandemic. As a result, extreme and rigid restrictions were placed on my movement and social 

interactions, at the outset. These restrictions were not only from the Australian National 

University (ANU), but also from the Australian and Territory Governments. As a result, when 

designing the content of my planned thesis, I was required to ensure that the thesis would be 

ñCovid safe.ò This meant that it would need to comply with all ANU, Territory, and national 

laws and regulations and would adequately mitigate against the risks of covid, essentially 

ensuring I could complete the thesis despite the impacts of covid. 

To satisfy the covid safe requirements, I was limited in what I could undertake. Fieldwork 

involving contact with people was not possible. The only way I could overcome this 

challenge was to use existing data and new data that were collected online. It was feasible 

that I could potentially collect data from individuals using anthropological methods online 

but organising this would be exceptionally burdensome. As a result, it was decided by my 

supervisor at the time and me that I would use existing data as well as survey methods to 

collect data. This was the most eloquent means of ensuring I could generate an informative 

thesis as well as complying with all the requirements placed upon me. At that time, it was 

recognised that my thesis had become a multidisciplinary thesis that would incorporate 

methods and approaches form both biological anthropology and psychology. 

Change of Supervisory Panel 

About two years into my PhD, I changed my primary supervisor. An attempt was made to 

find a biological anthropologist at the ANU, but none could be found to serve this role. As a 

result, I engaged an evolutionary and clinical Psychologist at the University of Canberra to 
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undertake that role. At the 3.5 year mark, I replaced my Chair with another member of my 

panel. 
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Table 3. Research, methods, and approaches used in the articles of my thesis 

    Biological anthropology  

   
Domains of biological 

anthropology 
Subdisciplines Psychology 

Article Topic 
Empirical 

chapter 
Evolution Variation 

Paleo-

anthropology 
Primatology 

Human 

biology 

Bio-

psychology 

Evolutionary 

psychology 

1 The theory of co-opting mother infant 

bonding 
No        

2 Romantic love and behavioral activation 

system sensitivity to a loved one 
Yes        

3 Sex differences in romantic love Yes        

4 Variation exists in the expression of 

romantic love: A cluster analytic study 
Yes        

5 Territoriality does not precede the 

evolution of social monogamy in non-

human primates 

Yes        
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Article 1: Romantic Love Evolved by Co-opting 

Mother-infant Bonding 

 

Background and Summary 

This review article proposed and justified on evolutionary process through which 

romantic love emerged and evolved. The theory of co-opting mother-infant bonding in the 

evolutionary history of romantic love has its origins in the notion that mother-infant 

bonding was repurposed to form pair bonds. That original theory was drawn primarily 

form research on prairie voles. This article extended this theory to explain the emergence 

and evolution of pair bonds considers the mechanisms, functions, and evolutionary 

history of romantic love. The article defines the theory, introduces other theories that 

informed the theory, and provides the psychological, neurobiological, and 

endocrinological evidence supporting the theory. The article then explains why the theory 

is likely to be correct.  

Contribution to Thesis 

This article sets the scene for the entirety of the thesis. It proposes one evolutionary 

process through which romantic love evolved and makes sense of the mechanisms and 

functions of romantic love identified in previous research. It fills a substantial gap in 

understanding the evolution of romantic love. I assert that it is the greatest contribution 

made by this thesis. 

Contribution to Knowledge 

This article provides a solid theoretical foundation for the idea that romantic love evolved 

by co-opting mother-infant bonding and provides a model of the neural systems that play 

a role in romantic love. 

Article title: Romantic Love Evolved by Co-opting Mother-infant Bonding 

Author: Adam Bode 

Status: Published 

Journal: Frontiers in Psychology (IF 2.9) 

Publication date: 17 October 2023 

Reference: Bode, A. (2023). Romantic Love Evolved by Co-opting Mother-infant 

Bonding. Frontiers in Psychology, 14. doi:10.3389/fpsyg.2023.1176067 
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Mechanisms 

The article highlights the role of dopamine, oxytocin, and opioids in romantic love. It 

provides a model of the neural systems involved in romantic love (i.e., bonding attraction, 

attachment, obsessive thinking, courtship attraction, and sexual desire). 

Functions 

The paper highlights the function of pair bond formation in romantic love. 

Evolutionary History   

The article suggests that at some early stage in the evolutionary history of romantic love, 

the genes that regulate mother-infant bonding were co-opted and took on a role in 

romantic love. The article also suggests that the three neural systems involved in mother-

infant bonding (i.e., bonding attraction, attachment, and obsessive thinking) merged with 

two pre-existing reproductive systems (i.e., courtship attraction and sexual desire). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

34 

 

 

 

 



 

35 

 

 

 

 



 

36 

 

 

 

 



 

37 

 

 

 

 



 

38 

 

 

 

 



 

39 

 

 

 

 



 

40 

 

 

 

 



 

41 

 

 

 

 



 

42 

 

 

 

 



 

43 

 

 

 

 



 

44 

 

 

 

 



 

45 

 

 

 

 



 

46 

 

 

 

 



 

47 

 

 

 

 



 

48 

 

 

 

 



 

49 

 

 

 

 



 

50 

 

 

 

 



 

51 

 

 

 

 



 

52 

 

 

 

 



 

53 

 

 

 

 



 

54 

 

Article 2: Romantic Love and Behavioral Activation 

System Sensitivity to a Loved One 

Background and Summary 

This research article validated the Behavioral Activation Sensitivity to a Loved One 

(BAS-SLO) Scale in a sample of young adults experiencing romantic love. It then 

identified an association between BAS-SLO Scale scores with scores on a common 

measure of the intensity of romantic love. The Behavioral Activation System (BAS) is a 

biopsychological system that guides behaviour. The BAS-SLO Scale was constructed by 

amending the Behavioural Activation Sensitivity Scale (Carver & White, 1994). By 

making each question related to a loved one rather than the general environment, the 

Scale was able to determine the degree to which the BAS guides behaviour related to a 

loved one. A hierarchical linear regression was undertaken demonstrating an association 

between BAS-SLO Scale scores and Passionate Love Scale (Hatfield & S. Sprecher, 

1986) scores. This suggests that the BAS plays a role in romantic love by responding to 

information about a loved one. The paper uses the findings to comment on the 

mechanisms, functions, and evolutionary history of romantic love. 

Contribution to Thesis 

This article builds on article 1 of this thesis by investigating a specific psychological 

mechanism that plays a role in romantic love. It complements article 1 by suggesting that 

the behavioural activation system responds in the way that it does to loved one-related 

information because of a state of increased salience. We suggest that this increased 

salience is an important and probably early step in the evolution of romantic love, and 

thus suggests that one of the processes that emerged as a result of co-opting mother-infant 

bonding was this increased salience of loved one-related information. 

 

Article title: Romantic Love and Behavioral Activation System Sensitivity to a Loved 

One 

Authors: Adam Bode and Phillip S. Kavanagh 

Status: Published 

Journal: Behavioral Sciences (IF 2.5) 

Publication date: 10 November 2023 

Reference: Bode, A., & Kavanagh, P. S. (2023). Romantic Love and Behavioral 

Activation System Sensitivity to a Loved One. Behavioral Sciences, 13(11). 

doi:10.3390/bs13110921 
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Contribution to Knowledge 

The article provides indirect evidence that the BAS plays a role in romantic love, that the 

mechanisms involved in romantic love play a role in guiding behaviour and suggests that 

an early stage in the evolution of romantic love was mutation that permitted the BAS to 

respond specifically to stimuli related to a loved one. 

Mechanisms 

The article strongly suggests that the BAS plays a role in romantic love and that it 

responds specifically and particularly to stimuli about a loved one. The article 

summarises evidence of particular brain structures associated with the BAS which align 

with fMRI studies of romantic love indicating their involvement in guiding behaviour. 

Functions 

The article highlights the fact that the ultimate outcome of romantic love is behaviour. 

Because the BAS plays a role in guiding behaviour, it is emphasised that the cognitions 

and emotions associated with romantic love probably serve to guide behaviour. 

Evolutionary History 

For the BAS to respond specifically to loved one related stimuli, evolutionary changes 

would have needed to occur that ensure that stimuli related to a loved was perceived 

differently and responded to differently. The article refers to this as ñincreased salience.ò 

As such, the article suggests that the evolutionary change that provides increased salience 

of stimuli about a loved one was probably an early step in the evolution of romantic love. 
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