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Third party spontaneous affiliation towards the victim has been observed in a variety of mammalian and 
non-mammalian species (chimpanzees, Pan troglodytes4,25–32; gorillas, Gorilla spp.33–35, bonobos, Pan panis-
cus24,36–38, humans, Homo sapiens39, wolves18,40, ravens16, rooks41 and horses42, prairie voles19). Similar to dyadic 
reconciliation, the occurrence and frequency of third party affiliation is affected by several factors, such as the 
presence/absence of reconciliation, the relationship quality between the victim and the third party, the history 
of previous agonistic interactions and the level of redirection of a group (redirection is when a victim redirects 
aggression against a bystander)3. All these factors can affect the outcome of triadic post-conflict affiliation and do 
so in different ways depending on the species and the relationships of the particular individuals being observed.

When third party affiliation is spontaneously offered to socially bonded subjects (i.e., kin/friends) and sig-
nificantly reduces anxiety in the victim, it can be labeled as consolation. Anxiety can be defined as an emotional 
state deriving from motivational conflict that can be induced by conditions of uncertainty43. If not resolved, the 
heightened level of anxiety can lead to reduced maintenance activities and altered social interactions by the vic-
tim, which, in turn, can have a negative impact on other group members.

In primates, consolation has been demonstrated in humans44, chimpanzees31,32 (although one study did not 
find evidence in this species29), bonobos24,37,38 and Tonkean macaques (Macaca tonkeana)45,46. It is interesting to 
note that consolation was not found in several macaque species whose social groups are based on more despotic 
relationships (Macaca fascicularis, M. fuscata, M. sylvanus, and M. nemestrina25). In despotic macaques, the distri-
bution of affiliative dyadic interactions (e.g., grooming) is determined by rigid hierarchical and nepotistic rules47. 
In these species, the investment in creating and maintaining social bonds among unrelated subjects is extremely 
low and mainly focused on with high-ranking subjects47. The presence of consolation in the more tolerant Macaca 
tonkeana is not surprising given the extremely high levels of social bonding that extends beyond kin and more 
flexible dominance relationships46.

Geladas (Theropithecus gelada) live in what are referred to as multi-level societies48. The basic element of 
these societies consists of a One-Male Unit (OMU), a unit normally containing one adult male, six to eight adult 
females and their offspring. Some units may contain more than one adult male, but only one male typically 
copulates with the females. Several OMUs may live closely together forming a higher level of social organiza-
tion. Depending on the degree of association among the constituent OMUs, such units are called “teams” if they 
associate regularly or “bands” if they associate less regularly49–51. Typically, adult males dominate females and 
the males from the different OMUs avoid interacting with the females belonging to other OMUs52,53. Geladas 
are characterized by female philopatry and male dispersal. The strongest social relationships within an OMU are 
among the related females (high level of agonistic support, embracing and grooming), with the males engaging in 
friendly interactions with some the of those females54. Hamadryas baboons (Papio hamadryas) also form social 
groups based on OMUs but these are maintained by the males aggressively herding the females. In contrast, OMU 
integrity in geladas results from the strong bonds among group members55. The feeding ecology of geladas prob-
ably explains why this species shows a tolerant dominance hierarchy and high levels of affiliation. Geladas’ diet is 
mainly based on grass, an abundant resource, which is impossible to monopolize. This can lead to a low level of 
competition among group members and reduced differences in foraging afforded by differences in social rank48,56. 
Geladas are considered a socially tolerant species, a characterization reflected in the use of coalitionary support 
in favor of the victims of aggression57 and by the frequent occurrence of affiliative behaviors (e.g., grooming, 
embracing, alloparental care) among unit members, especially among the females57–59.

Given the importance of social relationships in geladas, group cohesion could easily be disrupted by unre-
solved conflict, making conflict resolution particularly important in maintaining group integrity. The first study 
demonstrating the presence of dyadic reconciliation in geladas showed that the behavior occurs in the first two 
minutes after the occurrence of aggression60, a finding later confirmed by Leone and Palagi61. Because of the 
presence of reconciliation and their high levels of cohesiveness and tolerance, geladas are good candidates to test 
specific hypotheses on the potential roles of third party affiliation towards the victim, including the consolatory 
function.

Many hypotheses have been formulated to explain the existence/evolution of triadic post-conflict affiliation. 
The Self-Protection Hypothesis predicts that triadic affiliation protects the third party from becoming the victim 
of redirection32,62–64. Redirection occurs when the victim immediately attacks another subject not involved in the 
previous conflict14,23. In this perspective, redirection should be common and affiliation should be received pri-
marily from those individuals that are frequently the target of redirection and from the individuals ranking lower 
than the victim (presumably more at risk). If the Self-Protection Hypothesis applies to geladas, we expect that the 
probability of redirection should be reduced as a result of third party affiliation.

Reconciliation between former opponents restores the relationship jeopardized by the conflict and reduces 
distress both in the victim and in the aggressor3. The Substitute for Reconciliation Hypothesis5 predicts that third 
party affiliation towards the victim can also play a role in reducing its anxiety. According to this hypothesis, we 
expect that geladas show third party affiliation toward the victim more frequently in the absence of reconciliation.

According to the Victim Protection Hypothesis third party affiliation protects the victim against further attacks 
thus providing direct benefits for the victim. This could be extremely important not only for the victim itself, but 
also to limit the diffusion of aggression across the group. The latter would be important in maintaining cohesion. 
If so, we expect that third party affiliation would significantly reduce the probability of renewed attacks on the 
recipient of previous aggression.

The Consolation Hypothesis predicts that third party affiliation is primarily received from a victim’s closely 
bonded/related partner and that such affiliation reduces the victim’s anxiety. In primates, changes in anxiety 
level can be assessed by scoring the occurrence of self-directed behaviors, such as scratching65–70. According 
to the empathic gradient hypothesis71, subjects sharing strong affiliative bonds are more prone to engage in 
consolatory contacts. Moreover, the victim’s anxiety would decrease because closely bonded partners (kin and 
friends) are supposed to be more effective in relieving anxiety, due to the good relationship quality shared with 
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the distribution (see Table 2 for the AICc of the second and third model tested; AICc of the intercept = 612.318). 
Within this model only Normalized David’s Scorethird-party was a statistically significant factor with high-ranking 
individuals providing more spontaneous contacts than low ranking individuals (Table 3; Fig. 4).

Discussion
To understand why and how animals respond to agonistic interactions provides valuable insights into the evolu-
tion of socio-cognitive and emotional capacities, especially if comparative studies are conducted by applying the 
same methodological approaches across different species18,30,45,57,63. The presence of unsolicited triadic affiliation 
in geladas permitted the testing some hypotheses about the potential functions of such social behavior. The find-
ings from this study could then be compared to those from other primate and non-primate species. Our data do 
not support the Self-Protection hypothesis, but do provide support for the Victim Protection and the Substitute 
for Reconciliation hypotheses. As only two of the three criteria defining consolation were met, our findings can-
not draw any clear-cut conclusions about the Consolation hypothesis. In the following sections we discuss our 
findings with regard to these hypotheses and their implications for a better understanding of the functions of 
post-conflict affiliation in geladas.

Figure 3.  Boxplots showing the scratching per minute of observation (2–5 min) in absence of postconflict 
third-party affiliation (PC-no contact; in absence of reconciliation), in presence of post-conflict third-party 
affiliation (PC-contact; in absence of reconciliation) and in absence of conflict (MC).

NAME TYPE

Dependent Variable

TCT Scale (Triadic Contact Tendency)

Fixed Explanatory variables

Individual characteristics

Sex Combination Nominal (00 = male-male; 01 = male-female; 
10 = female-male; 11 = female-female)

Age Combination Nominal (11 = adult-adult, 00 = immature-immature, 
10 = adult-immature, 01 = immature-adult)

NDSVICTIM Scale

NDSTHIRD-PARTY Scale

Relational characteristics

Kinship Dichotomous (1 = kin, 0 = non-kin)

Affiliation levels

Social bonding (grooming) Ordinal (0 = week, 1 = medium, 2 = strong)

Random Variables

VictimID*Third-PartyID Nominal

Table 1.  Description of variables used in LMM analyses. NDS = Normalized David’s Scores.
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Geladas engaged in unsolicited triadic affiliation towards the victim in the first minute after a conflict (Fig. 1) 
and this is consistent with the results from several other primate35,36,45,72 and non-primate species18,19,41. The most 
surprising result is the absence of the solicited version of triadic contacts. Interestingly, while both spontaneous 
and solicited triadic contacts are present in bonobos, only spontaneous triadic contacts lead to the relief from 
distress in the victim24. This result underlines the functional dichotomy of spontaneous and non-spontaneous 
post-conflict affiliation. It seems that also in geladas the spontaneity of the contact is a key factor in triadic 
post-conflict affiliation.

In geladas, reconciliation60,61 and third party affiliation are both present, at least in captive populations. Our 
results show that when reconciliation fails to occur, the frequency of third party affiliation increases (supporting 
the Substitute for Reconciliation hypothesis). Detecting general patterns of post-conflict affiliative contacts is rel-
atively easy, but parsing out the proximate and ultimate causes of post-conflict mechanisms is more challenging 
given the strong dependence of affiliative interactions on a wide range of variables related both to the social con-
text and to the variability in the types of affiliative contacts preferentially used by different individuals4,27,29,73,74. 
Leone and Palagi61 demonstrated that geladas living in the same colony did not show any preference in the behav-
ioral pattern used to reconcile (e.g., grooming, contact sitting, lip-smacking/vocalizations). On the contrary, our 

Random effects Fixed effects AICc Δ AICc EXP(−0.5 * Δi) Wi

VictimID*Third-PartyID

Kinship*Bondinggr;NDSvictim;NDSthird-party;SEXcombination;AGEcombination 535.92 0.00 1.00 0.94

Bondinggr; NDSvictim;NDSthird-party;SEXcombination;AGEcombination;Kinship 550.08 14.16 0.03 0.03

Bondinggr;NDSthird-party;SEXcombination;AGEcombination;Kinship 551.89 15.97 0.02 0.02

Table 2.  Table showing the fixed variables included in the three models showing the lowest values of the Akaike 
Corrected Information Criterion (AICC). The difference between the AIC of the best model and the AIC of each 
other model (ΔAICc) and Akaike Weight (Wi) are also reported. NDS = Normalized David’s Scores.

TCT (AICc = 547.874) F df1 df2 Sig.

Fixed Explanatory Variables

Intercept 0.855 13 59 0.602

SEX combination 0.700 3 59 0.556

AGE combination 0.321 3 59 0.810

KIN*BONDgr 0.816 5 59 0.543

NDSVICTIM 0.132 1 59 0.718

NDSTHIRD-PARTY 5.981 1 59 0.017

Random variables Variance

Victim*Third-party ID 1.013 0.311

Table 3.  Best LMM explaining the frequency of TCT (AICc = 535.920).

Figure 4.  Scatter plot showing the positive correlation between TCT% values and Third-party Normalized 
David’s scores (R2 = 0.06).
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findings suggest that bystanders selectively engaged in short play bouts, affiliative body interactions (touching/
embracing) and facial expressions and vocalizations (lip-smacking/grunting + moan) to affiliate with the victim. 
Therefore, although third party affiliation can function as a substitute for reconciliation, these two conflict man-
agement phenomena are expressed differently. Play was generally preferred by juveniles/subadults, even though 
adults also exchanged some playful contacts. A similar result was also found in gorillas34. In this species the 
immature animals, who were the best “consolers”, engaged in short play bouts with the victims to affiliate with 
them34. In geladas, third parties preferred engaging in rapid behavioral patterns, such as play, facial expressions 
and vocalizations, possibly because of the high level of arousal of the performers in these post-conflict contexts. 
Social grooming and sitting closely together with bodily contact tend to occur under more relaxed conditions.

Many authors describe triadic, post-conflict affiliation as an investment from which both victims and bystand-
ers should gain direct and/or indirect benefits3,36,75–77. Given that among group living primates, victims can redi-
rect aggression towards others, it is even possible to hypothesize that bystanders should avoid interacting with the 
recipient of aggression78,79. This is not the case of geladas, where triadic post-conflict interactions do not seem to 
be so risky given the extremely low levels of redirected aggression. In this view, the Self Protection hypothesis can-
not explain our results. Macaca tonkeana, a species sharing with Theropithecus gelada tolerant social relationships 
and third party affiliation, also lacks redirection45. In contrast, other species of the Macaca genus, which have 
more despotic social relationships, show high levels of redirection and the absence of third party affiliation45,80–82. 
Our results also contrast with the function of spontaneous third-party affiliation found in mandrills (Mandrillus 
sphinx), a more despotic species63,83. Schino and Marini63 found that victims received most affiliation from those 
bystanders that were frequently the target of redirection and that bystander affiliation reduced the probability 
of redirected aggression. Therefore, in mandrills triadic post-conflict affiliation functions as a self-protection 
strategy, as the third-party can gain an immediate benefit. It appears, therefore, clear that post-conflict triadic 
affiliation works differently depending on the social style of the species.

From the victim’s perspective, receiving spontaneous triadic affiliation can provide short-term benefits. We 
found that after the triadic contact, the scratching rates of the victim significantly decreased, thus demonstrating 
that this kind of affiliation can reduce anxiety in the victim (Fig. 3). Moreover, triadic post-conflict affiliation 
protects the victim against further attacks, as the frequency of renewed aggression decreased after third-party 
interactions had occurred (supporting the Victim Protection hypothesis) (Fig. 2). A previous study carried out on 
the same colony of geladas showed that the probability of renewed aggression on the victim was not significantly 
affected by the presence of reconciliation61. These differing findings suggest that spontaneous third party affilia-
tion and dyadic reconciliation can have different functions, leading to different social outcomes.

Even though the Victim Protection hypothesis has been rarely tested, third party affiliation has now been 
shown to protect victims in four primate species (chimpanzees28, bonobos24, Tonkean macaques45, geladas in the 
present study). As far as we know, only two studies have explicitly tested this hypothesis in species of monkeys 
with differing social styles. Third party affiliation in the egalitarian Tonkean macaque protects the victim from 
further attacks45, whereas such effect was not found in mandrills63, a species with a more despotic social style83. 
The apparently contrasting results deriving from these studies are in line with the different social dynamics char-
acterizing the two species and, more specifically, with their different levels of tolerance sensu84.

The distribution of the triadic consolatory tendency (TCT) in our study was significantly affected by the 
rank of bystanders, although other factors also converged in explaining the best model (see Tables 2 and 3). The 
highest-ranking bystanders provided the highest levels of triadic affiliation to the victim (Fig. 4). In the same 
study group, we found that dominance rank also played a role in agonistic support, which was mainly provided 
by high-ranking individuals to the victims of the ongoing aggression57. In geladas, supporting the victim during 
the conflict and providing protection and comfort when the conflict ceased, may be driven by the so-called ‘com-
munity concern’, a pacifying motivation to maintain the stability of the group which is beneficial for all group 
members57,85,86. Therefore, triadic affiliation and agonistic support could be viewed as two sides of the same coin, 
providing protection to the victim and, consequently, bringing benefits to the whole group.

The effects of triadic affiliation on reducing anxiety and lowering the probability to be the target of renewed 
aggression, are two direct benefits gained by the victim. But the finding that affiliation was not biased toward 
either kin or friends, supports that the main benefit for the third party involved is related to group stability and 
cohesion. Based on our data, there are two possible, but not mutually exclusive, explanations linked to the moti-
vations driving the third-party towards the victim (Fig. 5). Firstly, the third-party could be affected by the behav-
ioural arousal shown by the victim and be motivated to reduce it by providing comfort. Secondly, the motivation 
leading the third-party to affiliate with the victim is the reduction of renewed aggression. By protecting the victim 
against potential renewed aggression, the third party’s intervention can break the cycle of aggression57. This may 
be especially true, if as suggested by our data, that affiliation is provided by the highest-ranking members of 
the group. In geladas57, as in many other primate species14, highest-ranking individuals play an important role 
in conflict management because their interventions are more effective in maintaining peaceful relationships57. 
The affiliative contact offered by high-ranking third party animals is most effective in reducing the likelihood of 
renewed aggression towards the victim as well as their level of anxiety.

The reduction of victim’s anxiety together with a bias towards kin and friends are the two main prerequi-
sites that must be satisfied to consider spontaneous third-party affiliation as consolation. Therefore, our data 
do not explicitly support the Consolation hypothesis, even though they support the Victim Protection and the 
Substitute for Reconciliation hypotheses. We want to emphasize that the reduction of victim’s anxiety could also 
be a by-product deriving from a conflict management strategy enacted by high-ranking individuals to reduce 
further aggression (Fig. 5).

To determine the motivation driving subjects to engage in triadic affiliation, we should focus on the third 
party. For example, we should consider if the third party shows higher levels of anxiety after perceiving the emo-
tional state of the victim as it has been demonstrated in prairie voles under laboratory conditions19. Obviously, 
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