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Abstract This study investigated post-conﬂict (PC) behavior among wild chimpanzees (Pan troglodytes) of the M-group in the Mahale Mountains, Tanzania, and examined what types of behavior characterize the PC situation in this group, and the factors that inﬂuence the occurrence of PC aﬃliation between opponents soon after the end of an aggressive conﬂict (i.e., reconciliation). We found that the opponents aﬃliated selectively soon after the end of aggression, suggesting that reconciliation occurred in this group. The mean individual corrected conciliatory tendency (CCT) (Veenema et al. 1994 in Behav Proc 31:29–38) was 14.4%, which is similar to or lower than frequencies observed in studies of captive and wild chimpanzees. The valuable relationship hypothesis predicts that the CCT is higher among individuals who share valuable relationships (e.g., males or aﬃliative dyads) than among individuals who do not (e.g., females or less-associative dyads). However, the analysis based on data for aggression between unrelated individuals (including one incident between an adult and non-adult) and aggression between unrelated adults, did not uncover this diﬀerence. Aﬃliation by a previously uninvolved individual with the victim (‘‘consolation’’) and with the aggressor (‘‘appeasement’’) occurred more frequently following aggression than in the control condition. The results are compared with previous studies of captive and wild chimpanzees.
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Introduction Since the ﬁrst systematic study of post-conﬂict (PC) behavior in a captive colony of chimpanzees (de Waal and van Roosmalen 1979), conﬂict management and resolution strategies have received much attention (Aureli and de Waal 2000; de Waal 2000; Aureli et al. 2002). Reconciliation (PC aﬃliation between former opponents soon after the conclusion of a conﬂict) functions to reduce the probability that the victim of aggression will suﬀer further attack by either the initial aggressor or other group members, to reduce the PC stress of opponents (Katsukake and Castles 2001), and to restore tolerance around food sources (reviewed in Aureli et al. 2002, and see references therein). Since reconciliation does not always occur after aggression, various studies have investigated the conditions under which opponents reconcile rather than allow PC hostility to persist. One factor that may well facilitate the occurrence of reconciliation is the quality of the opponents’ relationship. The ‘‘valuable relationship hypothesis’’ predicts that reconciliation is more frequent following aggression between opponents whose relationship is of a high biological value; this is understood as a function of the ﬁtness beneﬁts that can be derived from the relationship (de Waal and Yoshihara 1983; Aureli et al. 2002). Wild chimpanzees live in multimale–multifemale groups with male philopatry and female dispersal (Goodall 1986). In this species, PC behavior has been reported in four captive groups [Arnhem colony: de Waal and van Roosmalen 1979, de Waal 1986; Detroit Zoo: Baker and Smuts 1994; Yerkes ﬁeld station: de Waal and Aureli 1996; Preuschoft et al. 2002; Chimpanzee and Human Communication Institute
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(CHCI): Fuentes et al. 2002] and two wild groups (the Sonso group in Budongo Forest, Uganda: Arnold and Whiten 2001; North community in Tai National Park, Cote d’Ivoire, Wittig, personal communication: Wittig and Boesch 2003; see also Goodall 1986; Muller 2002). In chimpanzees, males are social, and they cooperatively attack neighboring groups; females, by contrast, are less social (Goodall 1986). Thus, on the basis of the valuable relationship hypothesis it has been predicted that males should reconcile more frequently than females. Indeed, Arnold and Whiten (2001) found that aggression between females was never reconciled. Furthermore, aﬃliation level has been found to predict the occurrence of reconciliation, with aﬃliative dyads reconciling more frequently than less-aﬃliative dyads (Preuschoft et al. 2002; Wittig and Boesch 2003). However, several studies in captive conditions have shown a similar or higher conciliatory tendency between females than males (e.g., Baker and Smuts 1994; Preuschoft et al. 2002). This diﬀerence might have been due to diﬀerences in living condition (wild vs captive) or demographic conditions (the small number of individuals in captivity), but the exact reason is unknown due to the lack of comparable data for chimpanzees in the wild. Although reconciliation may be the best option for reducing the cost of aggression, it has been argued that other types of PC behavior involving a third party (PC third-party aﬃliation or ‘‘triadic’’ PC interaction) have a similar function (reviewed in Cords 1997; Das 2000; Watts et al. 2000). For example, PC aﬃliation with a victim of aggression initiated by an uninvolved third individual, so called ‘‘consolation,’’ has been conﬁrmed in captive chimpanzees (de Waal and van Roosmalen 1979; de Waal and Aureli 1996) and in stump-tailed macaques (Macaca arctoides) after classifying the speciﬁc behaviors used in PC aﬃliation (Call et al. 2002). PC aﬃliation with an aggressor initiated by a third individual, hereafter called ‘‘appeasement,’’ has been conﬁrmed in several species of macaques (Das 2000). These types of PC third-party aﬃliation seemingly function to alleviate the PC stress of the opponents, although functional aspects of these types of PC thirdparty aﬃliation have not been tested empirically, and it is likely that the function diﬀers according to the social category of the aﬃliating third party (e.g., own kin, kin of the opponents, and non-kin; Das 2000; Watts et al. 2000). Previously, only one study (Yerkes) observed quantiﬁable evidence of consolation following aggression (de Waal and Aureli 1996); conversely, Arnold and Whiten (2001) reported its absence in a wild group, suggesting that consolation is not in the PC behavioral repertoire of wild chimpanzees. Since chimpanzees show wide intra-speciﬁc variation in social behavior (Boesch et al. 2002), it is important to compare data from various study sites. In this study, we report PC behavior among wild chimpanzees in the Mahale Mountains National Park, Tanzania, to provide data for comparison with previous studies. In particular, we investigated what types of PC aﬃliation



characteristically follow aggression, and tested the valuable relationship hypothesis by investigating the factors that inﬂuence the occurrence of reconciliation.



Methods Study group and group composition This study was conducted in the Mahale Mountains National Park, which is located on the eastern shore of Lake Tanganyika, in western Tanzania. A long-term study of wild chimpanzees has been underway in Mahale since 1965 (Nishida 1990). All observations were made by N.K., between September and December 2000 and between February and September 2001 (Kutsukake and Matsusaka 2002; Kutsukake 2003). At that time, the study group (M-group) consisted of 51– 54 individuals, including 8 adult males (>15 years old) and 20 adult females. In addition, 1 adolescent male (PM) was included in the adult class because he had reached adult body size and received pant–grunts from adult females. Of these, we selected all nine adult males and nine adult females as observation targets, and observed them using focal animal sampling (Table 1; Kutsukake 2003). On each observation day, we chose one focal individual to follow for as long as possible; the choice of focal individual was based on the criterion that data be evenly accumulated for every individual. We did not observe the same individual on 2 successive days. In total, we observed each focal individual for more than 50 h, and the total observation time was about 1,100 h. Many aggressive interactions involving a focal animal were recorded during the focal observations. Since the focal observations were continuous, the behavior of the focal animal following aggression can be considered PC data (de Waal and Yoshihara 1983; Matsumura 1996). A preliminary investigation showed that most PC aﬃliation and aggression occurred within 10 min of aggression, and that the results for 10 and 20 min did not diﬀer. Arnold and Whiten (2001) analyzed the 30min PC period, but also showed that most PC interactions occurred within 10 min (see Figs. 1, 9, 10 in their study). In this study, we focused on the immediate (10min) PC period. When we were able to observe the focal animal’s behavior throughout the aggressive interaction and the PC behavior, we analyzed the nature of the aggression. Chasing, physical assault, agonistic display, and biting were all deﬁned as aggression. Following Preuschoft et al. (2002) and Fuentes et al. (2002), we reset the PC period to start immediately after a further bout of aggression was concluded, if aggression reoccurred between opponents within 2 min. To analyze the occurrence of reconciliation, a matched control (MC) observation of the same duration as the PC data was chosen, a posteriori, from the focal animal sampling data. In the wild, unlike in captive studies, it is almost impossible to conduct systematic



159 Table 1 Identities of focal individuals, the number of PC–MC data, and corrected conciliatory tendency(CCT) of reconciliation ID



Birth



Dominance ranka



No. of focal days



PC–MC data (no. of dyads)



Attracted



Dispersed



Neutral



Individual CCT



Male DE MA FN HB DG BB AL CT PM



1963? 1977 1978? 1980? 1981? 1981 1985 1985? 1988



4 5 1 7 2 8 3 6 9



9 10 9 9 8 12 11 10 9



13 5 18 7 13 12 1 12 23



4 0 5 1 3 1 0 3 4



1 1 1 0 0 1 0 1 0



8 4 12 6 10 10 1 8 19



23.1 )20 22.2 14.3 23.1 0 ) 16.7 17.4



(12) (4) (11) (4) (10) (10) (1) (7) (11)



ID



Birth



Oﬀspringb



No. of focal days



PC-MC data (no. of dyads)



Attracted



Dispersed



Neutral



CCT



Female FT OP PI JN XT MJ AK CY AB



1963? 1971? 1972? 1974? 1975? 1980? 1981? 1982? 1982



88M (PM), 99F 86F, 91M, 98M 91M, 00F 95F, 00F 95M, 00F 96M, 01F 98F 98M 98F



8 7 9 8 8 8 8 10 8



9 14 3 10 19 8 9 12 18



0 5 0 3 4 4 2 3 0



0 2 0 1 1 0 0 0 1



9 7 3 6 14 4 7 9 17



0 21.4 0 20 15.8 50 22.2 25 –5.6



a



(8) (8) (2) (5) (12) (6) (8) (8) (7)



Dominance rank was determined by the direction of pant–grunt (Kutsukake 2003) 88M indicates that there was a male oﬀspring born in 1988 within the group during the study period



b



baseline observations because of the ﬁssion–fusion social system and because of the diﬃculty in ﬁnding the observation target, when following a predetermined schedule. Therefore, we loosened the criteria for MCs and in choosing MCs we prioritized to match the following conditions: 1. An MC was chosen as the closest focal observation in time, in which the activity of the focal individual matched that at the time that the aggression occurred. 2. The data before which the focal individual was not involved in aggressive interaction, for at least 10 min were selected as the MC. 3. To control for the distance between opponents and between a focal individual and a third party, the MC started when the opponents moved to within 10 m of each other. In all, there were 206 PC–MC pairs (Table 1; mean of PC–MC pairs =11.4; the data for AL was excluded from some of the analyses, as AL contributed only one PC–MC). Out of 206 PC–MC pairs, the focal individual was the aggressor in 100 interactions and the victim in 106. In the PC and MC data, aﬃliative and aggressive interactions towards group members were recorded, and this study analyzed the ﬁrst aﬃliative interactions. Interactions with individuals less than 4 years of age were ignored. Aﬃliative interactions included allogrooming, playing, sitting in contact, gentle touching, kissing, embracing, wrapping an arm around another, inspecting another’s genitals, passing touch, mounting, and grasping the testicles (Arnold and Whiten 2001).



Dyadic association During focal observations, we recorded the neighbors (
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the proportions of attracted and dispersed pairs by the Wilcoxon signed-ranks test. When following the ‘‘time rule’’ method (Aureli et al. 1989), for each PC and MC observation, we determined the minute in which the ﬁrst social event occurred. Next, we compared the distribution of the ﬁrst PC events with MC events using the Kolmogorov–Smirnov test. If this test produced a signiﬁcant result, we then ran a Wilcoxon signed-ranks test comparing individual PC and MC scores within the time period in which the PC data distribution diﬀered from those for the MC. In this way, we checked the generality of a tendency at the individual level. As an index of reconciliation frequency, we used the corrected conciliatory tendency (CCT) of Veenema et al. (1994), which is a modiﬁcation of the measure that de Waal and Yoshihara (1983) used to account for baseline levels of aﬃliation. An individual’s CCT=(attracted pairs)dispersed pairs)/total number of PC–MC pairs. Unless otherwise noted, all statistical analyses were conducted at the individual level, for animals for which there were three or more PC–MC pairs (victim of aggression: n=14; aggressor: n=11). All analyses were two-tailed and the signiﬁcance level was 5%.



Results Demonstration of reconciliation Following the PC–MC method, chimpanzees were signiﬁcantly more likely to aﬃliate with former aggressors in the PC data than in the MC data (attracted: 22.0% vs dispersed: 5.7%; Wilcoxon signed-ranks test: n=15, T=7, P


Fig. 1 Temporal distribution of the ﬁrst aﬃliation between opponents following an aggressive conﬂict (PC: n=44) and in the baseline condition (MC: n=15)



ranks test: n=17, z=)0.181, P=0.86), and the proportion of the victim’s aﬃliative interactions that involved the former aggressor was greater in PC data than in MC data (39.1 vs 22.2%; n=14, T=19, P=0.035). In a wild group, it is also possible that opponents did not aﬃliate because they were farther apart in the MC data than in the PC data. Therefore, we compared the aﬃliation rates in PC data with MC data in which the initial distance between opponents was either identical or larger in the former than in the latter (note that this analysis is strict in terms of detecting selective aﬃliation in the PC data). Again, aﬃliation with the former aggressor occurred signiﬁcantly more often in the PC data than in the MC data (18.1 vs 7.0%; Wilcoxon signed-ranks test: n=15, T=13.5, P=0.009). Combined, these results demonstrate that former opponents contacted each other sooner in the PC data than in the MC data, and that the increase in PC aﬃliation was highly selective. Factors inﬂuencing the occurrence of reconciliation To investigate the factors aﬀecting the occurrence of reconciliation, we compared the conciliatory tendency of various classes. Since the sample size for aggression between related individuals was small (n=11), we excluded those data from the analysis. Owing to the limited sample size, we could not investigate the inﬂuences of dyadic/polyadic aggression, or the outcome of the aggression (decided/undecided). In unrelated dyads, we found that chimpanzees reconciled more frequently after aggression with physical contact (30.6%) than after non-physical aggression (16.8%; T=4, n=8, P=0.05). However, conciliatory tendencies did not diﬀer according to other factors, such as the age combination of the opponents (adult–adult vs adult–adolescent or juvenile:
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among the females with regard to diﬀerent classes of CCTs (i.e., between males or between a male and female). However, as our data did not include aggression between natal females, this consideration does not apply. Overall, our data suggest that reconciliation patterns in Mahale chimpanzees are not in accord with the valuable relationship hypothesis.



23.3 vs 19.4%; T=25, n=11, P=0.50), sex combination (male data: against male vs against female: 29.7 vs 20.6%, T=5, n=5, P=0.50; female data: against male vs against female; 25.8 vs 26.4%, T=4, n=5, P=0.72; male and female data: male–male vs female–female: 29.7 vs 26.4%: Mann–Whitney U-test, nmale=nfemale=5, U=10.5, P=0.67), initial distance between the opponents at the end of aggression (within 5 m vs more than 5 m; 16.5 vs 25.5%; T=23, n=11, P=0.37), or association level (aﬃliative vs neutral: 16.8 vs 9.7%; T=22, n=10, P=0.57; note that we excluded the aggression between non-aﬃliative individuals due to the small sample size). As reported above, neither sex combination nor association level between the opponents inﬂuenced the occurrence of reconciliation; this ﬁnding does not support the valuable relationship hypothesis. To investigate this hypothesis in more detail, we re-compared the inﬂuences of sex combination and association level between opponents using only data for aggression between adults. Owing to the small sample size, we calculated the CCT from pooled data for each class, and compared CCTs by the v2-test. As a result, CCT diﬀered among the three categories of association level (v2-test: P


PC third-party aﬃliation We classiﬁed PC aﬃliation involving a third party on the basis of who initiated the aﬃliation (the opponent or the third party), and investigated its occurrence by comparing PC and MC data. Table 3 summarizes the results. We found that an aﬃliation on the part of a third party, with respect to the victim and the aggressor, occurred more frequently in the PC data than in the MC data (Fig. 2). A time rule method did not reveal signiﬁcant diﬀerences in the temporal distribution of all types of PC interaction between the PC and MC data (Table 3). Excluding PC–MC data in which renewed aggression occurred in the PC data did not aﬀect the result. A diﬀerence in the availability of a third party between the PC and MC data could cause this result. For example, PC third-party aﬃliation might be statistically detected because a third party was more often available in the PC data than in the MC data. To test this possibility, we excluded the opponent as an aﬃliation partner and re-ran the analysis of the overall rate of aﬃliation with group members in the PC period. We found a nonsigniﬁcant diﬀerence in the number of aﬃliation partners in the PC and MC data (0.03 vs 0.03; z=)0.028, n=17, P=0.98). This suggests that the availability of a third party did not diﬀer in the PC and MC data. Due to the small sample size, we pooled the data in subsequent analyses. In PC third-party aﬃliation, aﬃliation by a third party who was non-aﬃliative to the opponents was rarely observed (Table 3). This suggests that less-associated individuals rarely engage in PC third-party aﬃliation. With regard to this result, it is possible that the statistical detection of two kinds of third-party-initiated aﬃliation could be caused by a diﬀerence in the availability of a third party in the PC and MC data. For example, one might compare the PC events with a MC in which there was no suitable third party. To exclude this possibility, we excluded MC data



Table 2 CCT between adults. CCT = (No. of attracted pairs) No. of dispersed pairs)/total number of PC–MC pairs CCT (%) v2 P



No. of pairs Attracted Dispersed Total Male–male 9 Male–female 21 Female–female 5



2 6 1



51 67 19



13.7 22.4 21.1



1



0.6



Aﬃliative 18 Neutral 10 Non-aﬃliative 7



4 5 0



65 59 13



21.5 8.3 53.8



8.8 


Table 3 The occurrence of third-party PC aﬃliation. When one type of PC aﬃliation occurred more often following aggression (PC) than during corresponding baseline condition (MC), the association level between the focal individual and the aﬃliation partner was noted PC aﬃliation Initiator Receiver PC–MC method



Time rule method Aﬃliation partner



Attractive (%) Dispersed (%) n Solicited consolation Consolation – Appeasement



Vic



Third



6.4



9.2



Third Agg Third



Vic Third Agg



22.2 9.1 27.6



7.1 11 8.2



T



P



v2



Dmax P



7 11.5 0.612 2.562 0.25 10 0 9 15 10 0



Aﬃliative Neutral Non-aﬃliative



0.139



0.028 0.727 0.167 0.348 16 0.674 0.593 0.173 0.372 0.011 1.687 0.232 0.215 15



8



0



11



1



162 Fig. 2a, b Temporal distribution of the ﬁrst aﬃliation involving a third party following aggression (PC) and in the baseline condition (MC). Directed from a third party a towards the aggressor (‘‘appeasement’’; PC: n=27, MC=11), and b towards the victim (‘‘consolation’’; PC: n=24, MC=9)



in which aﬃliative and neutral group members were not in proximity to the focal individual and investigated the occurrence of appeasement and consolation again. Note that this analysis makes detection of the occurrence of PC third-party aﬃliation less likely, because there were incidents in the PC data in which the focal individuals did not meet aﬃliative or neutral group members. We found that the rate at which a third party aﬃliated to the victim (PC vs MC: 24 vs 9 cases; Fisher’s exact probability test: P=0.025, n=97) and to the aggressor (PC vs MC: 26 vs 9 cases; Fisher’s exact probability test: P=0.009, n=88) was signiﬁcantly higher in the PC than in the MC data. This suggests that the demonstration of appeasement and consolation in previous analyses was not due to diﬀerences in the third-party characteristics.



P=0.008), and the diﬀerence approached the corrected level of signiﬁcance. This suggests that gentle touching may be a behavior that is speciﬁc to reconciliation. Note that allo-grooming occurred more frequently in the MC data than in the PC data (v2-test; P=0.014) and this diﬀerence also approached the corrected signiﬁcance level. This suggests that allo-grooming may not be reconciliation behavior in this group. We could not ﬁnd corresponding aﬃliative interactions with an aﬃliation partner in the PC and MC data, so we could not compare the incidence of speciﬁc behaviors (Table 4) in PC third-party aﬃliation.



Discussion The occurrence of reconciliation



Behavior speciﬁcity in reconciliation and PC third-party aﬃliation We investigated what types of behavior were used in reconciliation and other PC aﬃliations (Table 4). Because multiple comparisons were conducted, we employed the strict signiﬁcant level by Bonferroni correction (0.0063 = 0.05/8). In reconciliation, gentle touching occurred frequently in the PC data, as compared to the MC data (Fisher’s exact probability test; Table 4 The proportion of aﬃliative behavior in the ﬁrst aﬃliation between former opponents (reconciliation) following aggression (PC) and corresponding baseline condition (MC). Chi-square test or Fisher’s exact test was used for comparison of PC and MC. Concerning appeasement and consolation, only the proportion in PC were described. Signiﬁcance level = 0.0063 (see text)



Behavioral type



Allo-grooming Kissing Gentle touching Genital checking Embracing Grasping the testicles Playing Contact sitting Mounting



This study showed that opponents aﬃliated selectively following aggressive interactions, which suggests that reconciliation occurred in this group. The mean of the individual CCT was 14.4% (group conciliatory tendency: 15.5%), which is similar to the level seen in wild groups (12.3%: Arnold and Whiten 2001; 15.9% for group CCT at Tai: Wittig, personal communication), and in captive groups in the Detroit Zoo (14.4%: Baker and Smuts 1994; see also Fuentes et al. 2002), and at



Reconciliation 2



PC (%, n=44)



MC (%, n=15)



v



P



20.5 9.1 50 2.3 6.8 2.3 4.5 4.5 –



80 6.7 13.3 0 0 0 0 0 –



5.62 – – – – – – – –



0.014 >0.99 0.008 >0.99 >0.99 >0.99 >0.99 >0.99 –



Appeasement (n=27)



Consolation (n=24)



44.4 7.4 29.6 3.7 – – 3.7 7.4 3.7



50 – 16.7 – – – – 20.8 12.5
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CHCI (20.6%: Fuentes et al. 2002), but less than half of that seen in the Arnhem and Yerkes groups (27–35%: de Waal and van Roosmalen 1979, see also Fuentes et al. 2002—note that de Waal and van Roosmalen (1979) used a conciliatory tendency that did not consider the baseline aﬃliation level; 41%: Preuschoft et al. 2002). In addition, the CCT seen in the present study is relatively low compared to that in previous reports on various primate species (reviewed in Aureli and de Waal 2000). Since it has been argued that a group’s conciliatory tendency reﬂects the dominance style within the group (Castles et al. 1996), the low conciliatory tendencies seen in wild chimpanzees seem to disabuse the general notion that chimpanzee societies are relatively tolerant (e.g., Goodall 1986; de Waal and Aureli 1996). For wild primates, it is possible for opponents to avoid interacting with each other following aggression as a means of conﬂict modulation, instead of reconciling (Sommer et al. 2002). In particular, the eﬀect of living conditions may be extremely strong for wild chimpanzees, since they live in a ﬁssion–fusion society, and this may be responsible for the relatively low tendency towards reconciliation in wild chimpanzees as compared to that observed in captive conspeciﬁcs. This study did not support the valuable relationship hypothesis, as the CCT was no higher between individuals who shared valuable relationships (males or aﬃliative dyads) than between individuals who did not (females or less-associative dyads), even after focusing on aggression between adults. We should be cautious when interpreting this result, as this study is based on a relatively small sample size. Still, it is surprising that unrelated adult females reconciled frequently (21.1%) in the wild condition. This result contrasts with observations of the Budongo group, where females were not observed to reconcile at all (Arnold and Whiten 2001). Some researchers have claimed that the issue of whether female chimpanzees in the wild reconcile constitutes a good test of the valuable relationship hypothesis (‘‘good relationship’’ hypothesis in Kappeler and van Schaik 1992, p. 64). Are the results of this study exceptional? We suggest that they are not, ﬁrst because it seems premature to conclude that female chimpanzees do not reconcile in the wild, as the Budongo study observed only three cases of aggression between adult females (Arnold and Whiten 2001), and second because less systematically organized studies have also reported that females in wild groups reconcile (Goodall 1986; Muller 2002), which suggests that reconciliation between females is not unusual in other wild groups. Why, then, did the pattern of reconciliation in Mahale not follow the prediction of the valuable relationship hypothesis? It has been said that relationship characteristics other than value, such as low ‘‘security’’ between the opponents (the perceived probability that the relationship with the partner will change), facilitate the occurrence of reconciliation (Cords and Aureli 2000). For example, Cords and Aureli (1993) found that juvenile long-tailed macaques reconciled more often



with ‘‘insecure’’ non-kin than with ‘‘secure’’ kin. In the study group (M-group), female chimpanzees increased their behavioral index of anxiety when a non-aﬃliative individual was in proximity, suggesting the association level within the group relates to relationship security for females (Kutsukake 2003). Also, it seems that the relationship quality between opponents is inﬂuenced by the series of social interactions that has occurred previously between them. This inﬂuences the ease with which the partners can interact (‘‘compatibility’’ by Cords and Aureli 2000); such a temporal ﬂuctuation in the quality of the relationship between opponents may aﬀect the occurrence of reconciliation. If such relationship characteristics, in addition to relationship value, constitute a factor in reconciliation among Mahale chimpanzees, the reconciliation pattern might not follow the valuable relationship hypothesis. In this group, the overall behavioral patterns observed in reconciliation did not diﬀer from those seen in general aﬃliations during the baseline condition. However, gentle touching was seen more frequently in the PC data than in the MC data, and the diﬀerence approached the level of signiﬁcance. In addition, wild chimpanzees in the Sonso group did not show the explicit gesture that is distinct to reconciliation; gentle touching was seen only during reconciliation, and not in the MC data (see Fig. 6 in Arnold and Whiten 2001). These results suggest that wild chimpanzees do not exhibit the aﬃliative behavior that is speciﬁc to reconciliation, or, at best, that gentle touching may constitute a type of aﬃliative behavior that is speciﬁc to reconciliation. Previous research on PC behavior has shown that tolerant species with high conciliatory tendencies tend to adopt a speciﬁc behavior for reconciliation, such as kissing in chimpanzees (Arnhem group: de Waal and van Roosmalen 1979; Yerkes group: de Waal and Aureli 1996), the hold-bottom ritual of stump-tailed macaques (de Waal and Ren 1988), and the standing-grasp in pigtailed macaques (M. nemestrina, Castles et al. 1996). As noted above, the tendency towards reconciliation observed in this study and the Sonso group was relatively low, as compared to that observed in the Arnhem and Yerkes groups. Therefore, our results suggest that a group’s conciliatory tendency and the presence or absence of speciﬁc behavior during reconciliation are interrelated, not only between diﬀerent species, but also within a single species. PC third-party aﬃliation Compared to reconciliation, it has repeatedly been suggested that little attention has been paid to PC interactions involving a third party (Cords 1997; Das 2000; Watts et al. 2000). In this study group, third parties actively aﬃliated with the opponents after aggression, but the aggressor or victim did not increase aﬃliation with third parties, as compared to the control period. The occurrence of third-party-initiated aﬃliation
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was not caused by diﬀerences in the availability of aﬃliative third parties in the PC and MC data. These results indicate that appeasement and consolation constitute a repertoire of PC behavior in this group. This occurrence of consolation is consistent with the results for the captive Yerkes group (de Waal and Aureli 1996), but contrasts with those for the Budongo Forest group (Arnold and Whiten 2001). This suggests that the presence or absence of PC third-party aﬃliation is not a stable characteristic of PC behavior in wild chimpanzees. However, our results diﬀer from those for the Yerkes group, in that Yerkes chimpanzees frequently used embracing in consolation, whereas it was not apparent in Mahale. Furthermore, most cases of consolation occurred in the ﬁrst minute after aggression in Yerkes, whereas we saw no clear temporal distribution pattern in the occurrence of consolation and appeasement. These results suggest that the occurrence of PC third-party aﬃliation is delayed in the wild; this is in contrast to the clear pattern of reconciliation soon after the end of aggression that has been observed in various other groups. Although we have used the functional terms consolation and appeasement in this study, it should be noted that the function of these behaviors has not been analyzed thus far. Theoretically, PC aﬃliation with an opponent initiated by a third party could occur when the beneﬁts outweigh the costs to the third party. As a potential cost of these types of PC third-party aﬃliation, a third party might incur the risk of being involved in renewed aggression through aﬃliating with, rather than avoiding, opponents, because the initial aggression can lead to subsequent aggressive interaction that includes a third party (snowballing: Goodall 1986, p. 319). As a potential beneﬁt, third parties may be able to alleviate their own stress regarding the risk to themselves of being involved in a renewed attack by the aggressor, or calm the general social tension of the opponents after aggression, thus reducing the probability of a re-occurrence of aggression. In chimpanzees, the costs might be relatively low, in that they live in relatively tolerant societies, in which dominance relationships are relatively symmetrical (de Waal and Aureli 1996). This is the central idea of the social constraint hypothesis, which explains the diﬀerence between the occurrence of consolation among chimpanzees and that among other primate species (e.g., macaques) by diﬀerences in social style (de Waal and Aureli 1996). It has been predicted that, even within a single species, the costs or beneﬁts of PC third-party aﬃliation may vary with each aggressive interaction; these diﬀerences may lead to PC third-party aﬃliation in some groups (e.g., M-group in Mahale) but not in others (e.g., the Sonso group in Budongo, Arnold and Whiten 2001). To test this idea, it is necessary to investigate the beneﬁts and costs of PC third-party aﬃliation, both for the actor (the third party) and for the recipient. Unfortunately, this was not possible in this study because of the small sample size. A future study based on a larger
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