
We thank the editor and three reviewers for their positive feedback regarding our manuscript, as well as for the suggested changes, which we feel have helped to increase the clarity of our research. We have modified our manuscript in response to the suggestions, outlined point-by-point and in detail below.

Kind regards,
Alex Lee and Guy Cowlishaw

Editor's Comments
MINOR REVISIONS
Like all three of the experts who I asked to review your manuscript, I was particularly impressed with your article; the data set was large (covering two groups studied over two years), the analyses were thorough and the writing was clear. 

Each of the three reviewers have suggested some minor edits that will help to improve the clarity of your manuscript and I only have two additional ones myself: 

Line 35: To increase clarity, I suggest providing the reference at the end of the sentence, rather than in the middle. 

RESPONSE: Changed as suggested.

In addition to group size, could you please provide more detail about the group composition (age, sex etc.) for both of your groups in each of the two seasons. 

[bookmark: _GoBack]RESPONSE: We have added this information following group size details on L156-160 of the revised manuscript with tracked changes.

I look forward to receiving a revised version of your manuscript.


Reviewer 1 (Julie Teichroeb)
Basic reporting
This paper is well-written with clear, professional English used throughout. The Introduction and background provide a good coverage of the literature and provide enough information to understand the paper. 

One improvement that should be added is a more precise definition of “social information” early in the Introduction.

RESPONSE: We agree that the clarity of our arguments would be improved by clearly defining ‘social information’ early in our Introduction. In a sense the concept was already defined in the final sentence of the first paragraph of the Introduction, but we neglected to use the term ‘social information’. With this in mind, we have now modified the text at the end of this first paragraph such that the final two sentences read as follows:
“Because resources such as food, mates, breeding territories, or safety from predation generally show variation in their distribution through space or time, individuals should benefit from gathering information about their local environment to improve decision-making (Valone, 1989, 2006; McNamara, Green & Olsson, 2006). However, when the personal collection of information requires search effort or risk taking, selection should favour the avoidance of these costs through the collection and use of social information, where individuals attend to the behaviours of others in a social group to exploit their efforts and knowledge (for review see Valone & Templeton, 2002; Danchin et al., 2004; Rieucau & Giraldeau, 2011).”

The structure conforms to PeerJ standards and discipline norms and raw data is supplied.

Figures and tables are relevant, high quality, well labelled and described.

Experimental design
This paper provides original primary research in the scope of the journal.

The research question is well-defined and there is a clear statement about how this paper fills a gap in the knowledge on producer-scrounger games.

The investigation performed is rigorous with a large data set on a good sample of individuals in a wild setting. The work also shows high technical and ethical standards.

The methods are described in sufficient detail, though I’ve made a couple of small comments below.

Validity of the findings
The data set is large and robust and the authors have done a nice job of choosing the right statistical tests. 

The conclusions are linked to both the original research questions and the data analyses. The Discussion is very well-written.

Comments for the Author
L 31 – This sentence sounds as if social information is associated with low social rank. It needs to be changed to something like, “ability to use social information by those of low social rank”.
RESPONSE: changed such that the clause now reads “Our study supports theoretical predictions and highlights potentially important individual constraints on the ability of individuals of low social rank to use social information”.

L 42 – Add “and knowledge” after “others”.
RESPONSE: added as suggested.

L 147 – Delete “as each other”.
RESPONSE: removed as suggested.

L 158 – Add “plants” after “conspecifics” to make it clear that you are not talking about monkeys.
RESPONSE: changed such that “conspecifics” now reads “conspecific trees or shrubs”.

L 288 – Change “was” to “were”.
RESPONSE: The “was” in this sentence was referring to the “random joining behavior” not the “expectations”. To avoid confusion, we have removed the word were/was altogether and rephrased the text as follows: “We generated expectations of rank differences under random joining behaviour with respect to rank difference…”.

L 294-5 – Change “define” to “defined” and “fall” to “fell”. The authors switch between past and present tense a few times and this is confusing. It is usually best to stay in past tense since the work is already done.
RESPONSE: We have changed this sentence so that it now reads as follows: “We defined that our observed estimates for the proportion of events with a subordinate joiner deviated from random expectations when they fell outside of the 95% tolerance intervals of the random distribution.”

L 296 – A statement here about how distributions were compared is needed. Were these compared statistically? Or just visually?
RESPONSE: We did not compare the distributions to each other, but rather we compared our observed estimate for a given spatial scale and age class to its corresponding random distribution. Each of these comparisons were made statistically by assessing where our observed value fell with respect to the 95% tolerance interval of the distribution, as described previously in the methods. To make this clearer in the sentence highlighted by the reviewer, we have changed the text to read as follows: “We built four sets of random distributions to which we could compare our observational estimates”.

L 304 – Change “, assessed” to “and were assessed”.
RESPONSE: changed as suggested.

L 313-314 – What alpha level was used to assess significance?
RESPONSE: We have added “ = 0.05” in parentheses on L304 of the tracked revision.

L 363 – Change “on average” to “usually”.
RESPONSE: changed as suggested.

L 460-4 – This sentence is quite long and confusing. Bigger role than what? Consider rephrasing.
RESPONSE: We agree that this sentence was not clear enough. We have added some extra clarification and split the sentence in two such that the text now reads as follows: “However, we might expect juvenile rank stability to disrupt rank asymmetries but still to involve competitive exclusion when resources are monopolisable, while toleration of juveniles should result in reduced levels of competitive exclusion. The fact that the probability of competitive exclusion was reduced for juveniles compared with adults at the sub-patch scale might suggest that toleration is playing a bigger role than juvenile rank instability in our observations.”

Reviewer 2 (Anonymous)
Basic reporting
This manuscript is very well written. The quality of writing is high, and the manuscript is well structured and easy to follow.

The relevant literature is cited and a good amount of background/context is provided regarding producer scrounger games. There are a three areas that I would recommend expanding:
1) provide the relevant information in the introduction or methods to demonstrate that social foraging dynamics in this study system conform to producer scrounger game and not an information sharing model (i.e. searching for food versus searching for scrounging opportunities are mutuallly exclusive, negative frequency dependent payoffs). 
RESPONSE: We thank the reviewer for the feedback and recommendation. As stated in our methods, we know that chacma baboons socially forage, that they have a stable social dominance hierarchy that strongly influences competitive interactions, and that they can and do collect and use social information when acquiring food. However, we cannot be sure that their natural foraging dynamics conform to all of the underlying assumptions of the producer-scrounger framework, in particular that searching for resources (producing) versus searching for scrounging opportunities are mutually exclusive activities. It is for this reason that we are careful in our introduction to highlight the fact that we are studying joining behaviour, rather than scrounging per se. As we outline in the manuscript, the scrounging behaviour required for social information use in the producer-scrounger model requires joining another at a resource discovery. The same goes for social information use in an information-sharing framework: it requires joining behaviour at a resource discovery. It is this co-occurrence at a resource discovery that drives the competitive dynamics of both models, capturing the underlying assumption that natural resources are generally limited. Our intention was to study such interactions at resource under naturalistic settings in which we have strong evidence to suggest that social information use will be important and is utilised by individuals. In this way we could determine how resource monopolisability and the opportunity for contest competition might limit individuals’ ability to use social information depending on their social rank. We make this argument in the final paragraph of our introduction. To make clearer the fact that we know that individuals can and do use social information during foraging, we have added a short statement in the methods in reference to a recent field experiment with chacma baboons (L172-173 of the tracked revision). We hope that this addition, as well our arguments above, help to explain and justify our approach.

2) provide a more details on the two models of producing/scrounging and dominance with an emphasis on their key assumptions and predictions as relevant to your study design. I elaborate on this point further in the comments to authors section.
RESPONSE: See response to detailed point on the next page.

3) the predictions regarding different effects of dominance rank on joining probability in juveniles versus adults. There is no mention of this in the introduction. If this was an a priori prediction, I would recommend adding detail regarding age effects in the introduction. If it was post hoc,I would recomment being explicit about this when the age contrasts are introduced in the methods.
RESPONSE: We thank the reviewer for the suggestion and agree that we should be clearer at some point in the manuscript about our reasoning for including age effects in our models, and how their inclusion related to our study predictions. The prediction was a priori rather than post hoc. However, we feel that a detailed background on age effects in the introduction would dilute the main point of the manuscript, which was to understand how resource monopolisability might constrain individuals’ ability to join others at resources (and may thus be limited in their ability to use social information) through the effects of contest competition under naturalistic conditions. As we describe further in the Discussion, age effects emerge from the fact that contest competition may be relaxed in juveniles relative to adults. To make this clearer in our manuscript, we have added the following text on L296-299 of the tracked revision in our Methods: “While differences between adults and juveniles were not the focus of this study, it was important to include age class in our statistical models to fully understand any relationships between resource monopolisability, contest competition, and joining behaviour.”

The article is structured according to guidelines. The raw data has also been provided and the files contain sufficient detail to allow others to reproduce the results. The authors have also provided their r-scripts, which should be commended.

The manuscript is self-contained and the analyses and follow logically from the predictions.

Experimental design
The study presents original research on the relationship between dominance rank and joining behaviour in socially foraging baboons as a function of resource monopolizability.

The research question is well defined, relevant, and meaningful. The authors clearly describe how the current study fills an existing knowledge gap.

I have no concerns about the technical or ethical standards of the investigation.

The methods are described in sufficient detail for the study to be replicated.

Validity of the findings
The data presented in the manuscript is based on over 800 hours of focal observations producing thousands of observations of joining events in over 100 baboons. The amount of effort to produce this data set is impressive. However, I think it is important to note that these data nonetheless represent observations on only 2 troops of baboons. Given that hierarchies are properties of the group - this really means that there are only 2 independent replicates. I recognize that collecting data on multiple independent troops is likely not feasible, and I believe the data set is valuable even if it comes from only two independent replicates, however, I think the low replication should be explicitly mentioned. One possibility is that rather than combining all data and including troop as a fixed effect, each troop could be viewed as an independent test. If the estimated effects of dominance and monopolizability are the same for both troops, this would provide somewhat greater confidence in the results.
RESPONSE: We thank the reviewer for the thought, and agree that it would be great to have data from more troops! As suspected, however, collecting this kind of detailed individual-based data for more troops would be very difficult. Given the unavoidable trade-offs experienced when planning and conducting fieldwork, we feel that we benefit more from having a set of detailed individual-based data from a smaller number of troops than from having largely troop-level information from a larger number of troops. With respect to the idea that hierarchies are properties of the group and thus our study represents only two independent replicates, we would argue that it is well established that dominance hierarchies in baboons are strong, stable, and linear, emerging from individual-level competitive interactions. What we were interested in for our study was the individual-level competitive interactions that occur over resources, how these depend on how contestable the resource is, and what this might mean for social information use given that co-occurrence at a resource will in many cases be a pre-requisite for using social information (and indeed is in the prevailing theoretical frameworks). Since we use individual-level interactions to study our questions rather than any specific properties of a hierarchy, we feel that our data set is appropriate to answer our research questions with good levels of replication. In terms of independence, if we have a linear hierarchy in which individual A outranks B, and B outranks C, it is true that A will also outrank C. But this is a both a cause and consequence of the competitive dynamics that we are studying, rather than a structure in our data set that drives non-independence of observations. Collecting data from more troops gives us more competitive interactions involving more individuals (which are included as a random intercept in models) and more dyads, increasing our sample size at the level of our observation (the individual). With this in mind, we feel that is unnecessary to mention that we are limited by number of troops, or to reanalyze our data with separate models for troops, which would also preclude statistical comparison between troops.

The conclusions presented in the manuscript are clear, directly linked to the original research question, and follow from the results.

Comments for the Author
The only major comment I have regarding this manuscript is the (mis)alignment of the current analyses with the models that the study aims to test. In particular, the model by the same authors, ‘monopolizability’ of the patch is equated with the inverse of patch area (when c = 0, patch area is large and the patch cannot be monopolized, when c = 100, patch is small and fully monopolizable). The model makes no predictions about the spatial location of producers and scroungers within a patch when scrounging does occur. Instead, it predicts that scrounging should be more common when patches are large, and at smaller patch sizes, the relative rank of individuals should matter (i.e. dominants more likely to scrounge). As such, the construct of patches and subpatches within the current study is not a direct test of the existing models. If possible (i.e. if the authors have data on patch size), it would be useful to reanalyze the data such that the current test is better aligned with the way the model was constructed. If that data is not available, then the differences between the existing models and the current empirical test should be described in more detail, with an emphasis on how and why the misalignment between the model (assumptions and parameterization) and empirical data structure might influence outcomes.
RESPONSE: We thank the reviewer for the feedback and the suggestion to reanalyze the data with only patch-level social foraging decisions, but using patch size as a predictor variable. However, we respectfully disagree with the reviewer that there is a misalignment between the analyses conducted in our study and the theoretical predictions it aims to test. The model upon which our predictions are based asks whether and how the monopolisability of a resource can constrain individuals in their ability to use social information via the action of contest competition. The concept of the patch in the model purely functions to capture some level of variability in the distribution of resources through space and time (i.e., some degree of ‘clumping’), rather than relating strictly and directly to the empirical definition of a ‘patch’ used for this study. Resource monopolisability then is not confined within the concept of the patch as defined in our current study, but is a more general concept about how the degree to which resources are spatiotemporally clumped can permit contest competition. We thus feel that the difference in size between the patch and sub-patch spatial scales in our present study represents a major source of variation over which competition might switch from more scramble-like to more contest-like due to an increase in the economic defensibility at the sub-patch compared with the patch level. As a result, we believe that our study prediction that joining behaviour (which is a prerequisite for scrounging) should be limited to dominant individuals at the sub-patch but not the patch level, due to differences in resource monopolisability across these spatial scales, is well-founded in the theory. Furthermore, as we show, studying social foraging behaviour across spatial scales can reveal competitive dynamics that might be missed in other studies that only considered ‘higher’ spatial scales (i.e., only the patch and not the sub-patch). We hope this explanation has helped to alleviate any concerns of the reviewer.

Reviewer 3 (Anonymous)
Basic reporting
no comment

Experimental design
L115-120: I do not understand why the authors explain what their study is not, rather than simply explaining what it is. If the issue is that it was not possible to determine whether individuals were using a combination of personal and social information when exhibiting joining behaviour, then I feel this should be explicitly mentioned and discussed as such in the Discussion.
RESPONSE: We understand that our decision to make this point in the Introduction rather than the Discussion is unconventional, but we strongly feel that it is appropriate and important in this case. Our interest was in studying how individuals might be constrained in their ability to use social information due to limited access to resources, driven by resource monopilisability and social rank. We felt that it was important to stress that we were not arguing that our study system conformed rigidly to all of the assumptions of producer-scrounger models, but rather that we could study social foraging interactions under naturalistic settings in which we have strong evidence to suggest that social information use will be important and is utilised by individuals. In this way we could determine how resource monopolisability and the opportunity for contest competition might limit individuals’ ability to use social information depending on their social rank. As we outline in the manuscript, social information use in the producer-scrounger model (i.e., scrounging) requires joining a competitor at a resource. Since we feel that this important link between social information use and competition over resources is often overlooked in the literature, but is important for our understanding of information use in animals, we felt that it was important to stress the distinction between joining and scrounging in our Introduction, while highlighting how studying joining behaviour can nonetheless provide insights into how individuals can be constrained in their ability to use social information. We feel that these points are fundamental to the strength our study’s hypotheses and predictions, so think that they are more appropriate in the Introduction than the Discussion. We hope this explanation helps to justify our decision. 

Validity of the findings
While I understand the potential issue described by the authors on L276-283, I am confused reading lines 342-354, as my understanding was that the randomization approach would effectively prevent simple increases in the frequency of joining to produce spurious results. The same ambiguity appears on L349-350.
RESPONSE: We think there has been some confusion about our interpretation of the results here. As the reviewer notes, the randomisation approach was employed to avoid making unsupported statements about the role of dominance asymmetry in joining behaviour at each spatial scale. But the random distributions represent a baseline for the asymmetry we should expect if individuals behave randomly with respect to rank difference given what we already know about how an individual’s dominance affects its propensity to join. If dominant individuals join more than subordinates, then joining behaviour that is random with respect to rank would suggest that individuals join those subordinate to themselves more often than not purely because individuals with above average social rank have more competitors subordinate than dominant to themselves. To have convincing evidence that rank asymmetry plays an important role in constraining behavioural decisions in this instance, we would need to show that individuals join those subordinate to themselves more than would be expected given the bias present in the sample (i.e., below the 95% tolerance interval of the random distribution). This logic is outlined in the methods (L316-327 of the tracked revision).

We then go on to make the following statement in our results (our example to illustrate the point is for adults at the patch level): “Although adults were less likely to join individuals dominant to them at this spatial scale, this could be explained under joining behaviour that was random with respect to rank difference by the finding in our first analysis that the frequency of joining behaviour increased slightly with increasing rank (Fig.1a)”. So our data show that individuals at the patch scale join those subordinate to themselves more often than not. But this can be explained under ‘random’ joining by the fact that high ranked adults join at a higher frequency than low ranked individuals at the patch scale. This is captured in our random distribution, and we thus do not have strong support for a strong effect of rank asymmetry on the ability of individuals to join competitors at the patch level. In contrast, at the sub-patch level, we have a similar bias to the patch level for the same reason (reflected in the random distribution), but our observations show a much stronger relationship between rank asymmetry and joining. We argue that we thus have strong evidence that rank asymmetry constrains foraging decisions at this spatial scale over and above the general effect that would be expected just because dominant baboons are more likely to join at this spatial scale than are subordinates.

We hope this explanation clears up any confusion, and hope the reviewer agrees that this is sufficiently clear in the manuscript.

Comments for the Author
This article reports on an observational dataset of scrounging behaviour in two troops of wild baboons. I found the paper well-written, well-organized, pleasant to read and generally devoid of mistakes. Relevant literature is cited throughout. 

Minor comments: 
L124: We make
RESPONSE: changed as suggested.
L184: ''although in almost all cases did'': Do you have a value for this? A high % would show the baboons were indeed foraging and not just moving around, and is thus useful to convince the reader these are truly foraging interactions.
RESPONSE: After careful consideration, we have decided not to modify the parenthetical statement “(although in almost all cases did)”, as we feel that the preceding text makes clear that the baboons were actively foraging during all patch and sub-patch entries. The statement refers to the fact that individual baboons were not always successful in finding food, but were nonetheless always searching for food (ie., foraging) following patch or sub-patch entries. Since we do not have information on food intake, we cannot provide an exact figure for the proportion of foraging attempts that resulted in consumption, although we know that wholly unsuccessful foraging bouts were extremely rare. For context, the preceding text reads as follows: “A patch entry event was recorded whenever the focal individual searched for or consumed food in a new patch for 5 seconds or more. While in a patch, the focal individual could move between sub-patches. A sub-patch entry was recorded when an individual relocated into a new area of a patch to forage, and either remained stationary for ≥5 seconds while standing, or sat for ≥1 second, to forage in this location. In this way, foraging behaviour at each spatial scale was studied at the level of investment, since entries need not have resulted in successful food consumption (although in almost all cases did).”
L234: these values would be more informative with % included
RESPONSE: added as suggested.
L235: why include un-weaned individuals, as it is said above their foraging interactions were excluded?
RESPONSE: we reinserted un-weaned individuals into the dominance hierarchies because our main analyses considered foraging interactions between any individuals present in a troop (including un-weaned ones). The sentence referred to by the reviewer (and the preceding sentence for context) relates to our construction of dominance hierarchies for each troop-year combination, not our analysis of foraging decisions, and reads as follows: “No dominance interactions occurring during foraging decisions were included in the matrices. In addition, all interactions involving individuals not yet weaned from their mother were excluded, because dominance asymmetry at this age is strongly influenced by the mother’s presence and behaviour (Cheney, 1977).” We thus removed all agonistic foraging interactions (for all age classes) from our matrices to estimate dominance hierarchies, but also removed any other agonistic interactions involving un-weaned juveniles. The reason for this is supported by the literature as highlighted in text. We hope this has helped to clarify our decisions and cleared up any confusions about our methodology.
L300: this is again a GLMM as you have random intercepts (L307)
RESPONSE: We thank the reviewer for noticing this mistake, and have changed the text to read “Third, we built a GLMM to establish…”.
L440: 'particularly': do you mean that this effect is even less significant (both slopes seem close to 0 to me), or that this result is particularly revealing for the sub-patch level, where dominance played a strong role in adults?
RESPONSE: We agree that this statement was vague in the manuscript, so it is now followed by an additional sentence to highlight the fact that our results were particularly revealing at the sub-patch level, where dominance played a strong role in adults. Combined, this reads as follows: “In stark contrast to adults, juvenile baboons showed no general relationship between social dominance and joining, particularly at the sub-patch level. While an adult baboon’s ability to join competitors at this spatial scale depended strongly on their relative dominance, juveniles were less constrained by their social status.”
Table1: the introduction predicted a significant 3-way interaction; nothing seems to be said about the NS result for this complex interaction in the Discussion (or did you predict 3 significant 2-way interactions?) I would also insert some text on the non-significance & significance of interactions in the Results section to make the link between Intro/methods & Results appear more clearly.
RESPONSE: We have added the following paragraph at the end of the first sub-section of the results (L394-403 of the tracked revision) to clarify these issues: “Combined, our results reflect support for the three possible two-way interactions between spatial scale, dominance rank, and age class (Table 1). Our lack of support for a three-way interaction between these effects (likelihood ratio test: χ2 = 0.70, p = 0.41) reflects the fact that there was some increase in joining with social rank in adults at both spatial scales. This meant that a stronger effect of dominance in adults at the sub-patch versus patch level, combined with no clear relationship between joining frequency and social rank in juveniles at either spatial scale, was captured by a general (i.e., not age class-specific) increase in joining with dominance at the sub-patch level and a general (i.e., not spatial scale-specific) decrease in the effect of dominance on joining in juveniles.”

