
Reviewers' Comments to Author: 

 

Reviewer: 1 

 

General 

The dataset presented here is of value and interest. Unfortunately, I found the presentation of the 

manuscript confusing and the structure hard to follow. If the data and arguments could be presented 

more clearly, this would be an interesting publication. Detailed points are made below. 

 

1. There is an implicit assumption that pollen collected by an individual will be given to that individual's 

brood (eg: in the abstract, "Dominant foragers did 85-100% of all pollen trips, so subordinates’ share of 

brood production was probably <15%"). Can the authors be certain that subordinates are not foraging 

for the brood of the dominants? 

That individuals forage for their own brood is indeed an assumption that we make for the following 

reasons: 

a.  there is no evidence from previous studies for joint provisioning of brood cells. 

b.  only principal foragers forage at a high enough rate to actually provision brood cells, given that it 

probably takes a minimum of 8-10 pollen loads to provision a brood cell (the exact number is not know, 

but this is an average figure for many mass-provisioning bees).  

c.  If subordinates do contribute to the dominants’ brood rather than to their own, then their share of 

oviposition would be even lower than the maximal figure of 15% which we have suggested here.  

To avoid confusion, the sentence in the abstract has been shortened as follows:  The principal foragers 

(individuals that did the largest share of foraging in each colony) did 85-100% of all pollen trips, so 

contributions to pollen provisioning by female nestmates were highly uneven.     

 

2. Lines 51-54: "It [reproductive division of labour] can be measured using a combination of 

reproductive skew [...] and 

ergonomic skew". I am not convinced that reproductive division of labor can be measured using 

ergonomic skew.  

In these lines, we suggest not that reproductive division of labour can be measured using ergonomic 

skew, but by both reproductive and ergonomic skew.  Reproductive division of labour is not only about 

partitioning of egg-laying duties among dominants and subordinates, but also about the division of the 

tasks necessary to parental investment (eg brood provisioning, nest construction and maintenance, 

defense, etc.).   

As the authors point out themselves, ergonomic skew may be positively or negatively correlated with 

reproductive skew, and therefore cannot be said to offer a measure of the latter. 



We suggest not that ergonomic skew measures reproductive skew, but that the two are correlated.   We 

are proposing that because the correlation is positive in social carpenter bees (reproduction and 

investment are both skewed to dominant females), that ergonomic skew can be used to predict or 

estimate reproductive skew, where reproductive skew is not otherwise measurable. 

 

3. Lines 61-63. I don't understand this sentence. Why does the fact that the benefits and costs of 

reproduction are difficult to study affect the attention which has been paid to ergonomic skew? 

We have removed this sentence as it did not seem to be adding much information, and combined this 

and the next paragraph. 

 

4. Lines 93-100. At the beginning of the paragraph, the authors state "the remaining females either 

doing nothing or postponing reproduction until their second year". Further down, they add "these 

earlier studies also provided hints that reproductive and ergonomic skew might not be completely 

biased in favour of dominant females". These two sentences seem to contradict each other. 

The earlier studies referred to in Lines 93-100 do contain contradictory results, which is why we began 

the sentence beginning on line 99, with “Nevertheless”.   

 

5. Lines 113-118. I don't understand the logic here. Why does the fact that some females choose to 

relocate provide evidence that reproductive skew is not complete? 

We deleted the second last sentence of the paragraph and reworded the last sentence, as follows: 
 
The transient bees were hypothesized to be seeking improved reproductive opportunities in new nests 
where they might be more likely to become dominant foragers and reproductives.  All these lines of 
circumstantial evidence suggest dynamic social relationships among co-nesting females, including 
competition among co-nesting females for reproductive opportunities. 

 

6. Lines 124-125: "Second, we assess how female nest fidelity influences foraging success". What do you 

mean by "foraging success"? Also, I find no further mention of this aim in the results. The closest I have 

come to is the sentence on lines 288-190 "There was no relationship between bee status (i.e. whether 

they became solitary nesters, top foragers in social nests, or lower-ranked foragers in social nests) and 

whether or not bees were residents or transients", but I do not see that these two points are related. 

This is a very good point and we thank the reviewer.  We have changed the terms used in the objective 
from “foraging success” to “foraging effort”.  We have also changed the word “quantify” to “estimate” 
in the last sentence of the paragraph, as follows: 
“Given the strong link between brood provisioning and brood production in carpenter bees, assessing 

ergonomic skew based on foraging effort should allow us to indirectly estimate reproductive effort as 

well.  “ 

 

7. Lines 126-127. I think there is a verb missing after "foraging success and ergonomic skew" 



Corrected.  The sentence should read “Lastly, we examine how foraging effort and ergonomic skew vary 

among co-nesting females. “ 

 

8. Lines 148-150. I found nothing in the methods describing when individuals were re-captured for 

assessment of the rate of wing-wear increase. The only capture period described is the first few days 

after first bee sighting in April. 

We added the following sentence (line 145): 

As traps were placed over nest entrances throughout the foraging season (see below), females could be 

recaptured to renew paint marks if necessary, and to assess wing wear accumulated since the previous 

capture.   

 

9. Lines 196-198. Skew is a property of the colony, not the individual. Hence, the "proportion of total 

pollen foraging trips to a particular colony that were carried out by each female" is not a valid measure 

of skew. See the literature on reproductive skew for a range of ways to calculate skew. 

We understand that skew is a property of the colony, which is why we measure female’s contributions 

relative to the colony total, but agree that the wording of this sentence was poor.  It now reads as 

follows:  

To estimate the extent of ergonomic skew within colonies, we compared the proportions of total pollen 

foraging trips carried out by each female in nests that had been observed for at least 5 days during the 

brood-provisioning period.     

 

10. Line 200. This version number refers to RStudio, not R (there is no such thing as R version 0.98.1028). 

RStudio is the interface, but the calculations are performed by R itself, so I think it would be better to 

give the version of R which was used. 

Corrected 

 

11. Lines 245-246. Was this difference significant? Also, why would the fact that resident females forage 

earlier suggest a possible advantage to early foraging? 

We have revised this section of the results as this result was not reported in as logical an order as it 

should be.   This sentence has now been moved to the previous paragraph (line 233) and reworded as 

follows:  

From 30 April until 13 May, all observed foragers were resident females; transient females were not 

observed until 14 May (Figure 3).   

 

12. Line 248. Please include a sample size with the statistics. 

Corrected. 



13. Line 261. The report of the ANOVA statistics are confusing. I assume that 5,33 represents the 

degrees of freedom? If so, please include the F value itself (the traditional format is F(5,33) = xxx). If you 

mean that the F value is equal to 5.33, please include the degrees of freedom. 

 

We have deleted the sentence altogether, as the stats in line 261 analysed the same pattern as those in 

line 248 (see previous comment).  The stats now refer more explicitly to Figure 4. 

 

14. Lines 319-327. Can the data collected in this experiment be used to differentiate between these 

three hypotheses? For example, did the foragers in phase 1 tend to be the same or different individuals 

to those in phase 2? 

In 2009, many phase 1 foragers died or disappeared before Phase 2, resulting in replacement of the 

dominant foragers.  Moreover, many Phase 2 foragers did not forage in Phase 1.  We don’t think the 

current data set is ideal for distinguishing among these hypotheses.   Instead, we used observation nests 

to identify foragers, which bees they fed, and to related this to eventual status in the social hierarchy.   

This more appropriate observational protocol is currently in preparation as a manuscript. 

 

15. Lines 375-376. "Thus large groups had the potential to provision more brood in total, but at the 

same average rate per female". If the "dominant" individuals provides 85% of the pollen, and other 

individuals no more than 10% each, how is it possible for the average rate of pollen provision per female 

to be constant with group size? 

We did not word this very well, because per capital reproductive rate (i.e. average rate) is not really a 

good way to describe a skewed system.  We have reworded the first three sentences of this paragraph 

as follows: 

We found that the foraging rates of individual females, as measured by daily activity, were unaffected 

by the social context of their colonies.  As a result, total foraging effort in a colony was directly 

proportional to the number of females bringing pollen to the nest over the course of a whole season, 

and suggests that larger colonies would produce more brood.  This suggestion contrasts with an earlier 

study, in which solitary and social colonies produced similar amounts of brood, which implies a lower 

per capita reproductive rate in larger nests (Richards 2011).   

 

16. Lines 455-458. I don't understand how the second sentence addressed the first. Why would the 

ability to distinguish resident nestmates from transient nestmates explain why dominants allow 

unrelated nestmates to relocate from other nests? A possible reason for accepting subordinates is 

Assured Fitness Returns. If a subordinate that inherits a nest continues to care for the brood of the 

deceased dominant, then the dominant does better than if she had nested solitarily. There is evidence 

of Assured Fitness Returns in several species, including several allodapine bees, hover wasps and apoid 

wasps. 



We have modified the end of this paragraph, adding the following sentences: 

More puzzling is why dominant females allow unrelated subordinates to relocate from other nests, 

especially since females that make the transition from subordinate to dominant often eject developing 

brood that must have been produced by their predecessor (J. L. Vickruck and M.H. Richards, unpub. 

obs.).  In species such as X. pubescens, in which females frequently achieve dominance by nest 

usurpation, the usurper frequently kills all or most of the previous nest owner’s brood (Hogendoorn and 

Leys 1993).  This behaviour stands in marked contrast to other species in which a female’s brood are 

actually more likely to survive if she is succeeded, because nest inheritance is associated with continued 

care for brood already produced (Hogendoorn et al. 2001, Smith et al. 2003, Lucas and Field 2011). 

 

Figure 5: The font on the axes and legends are very small and hard to read. 

The figure was redrafted to include only two nests that illustrate dominance succession and movements 

of transient bees. 

 

My final point is a general one. I came away confused about the meaning of values for ergonomic skew, 

and about the terms "dominant" and "subordinate" in this context. The authors state that in many 

cases, the different foragers are sequential, rather than simultaneous, and that this represents a 

permanent change in tenure in the nest. In this case, does it make sense to refer to the individuals that 

forages the most as the "dominant" and one that forages less as "subordinate"? They may both be 

sequential dominant individuals, with short and long tenures respectively. In this case, what is the 

significance of stating that the dominant individual performed 85% of foraging trips? 

 

We have really struggled with the terminology in how to label females, precisely because females can 

and do change status.  In the case of the 85% versus 15% we have revised the text in several places.  The 

problem is that all principal foragers were eventually dominants but not all dominants became principal 

foragers.  Keeping in mind the referee’s extremely good point, we have tried to revised the text in many 

different places in an effort to clarify our meaning. 

 

 

Reviewer: 2 

 

General 

The most interesting aspects of this research relates to the different phases of foraging.  Due to the fact 

that most of the results are presented within a bimodal framework, greater emphasis needs to be 

placed on justifying when this watershed in foraging behavior occurs.  Pollen collection that is not for 

brood provisioning may be related to adult ovarian development and should be expanded upon at some 

point in the discussion.  Some statistical tests should be revisited and certain data may need to be 

excluded or re-categorized. 

 

Specific suggestions are provided below: 



 

INTRODUCTION 

LINE 64.  Suggested modification: ‘In most primitively eusocial…’ 

Done 

 

LINES 67 & 72.  Insert ‘(Halictidae)’ after sweat bees and ‘(Apidae)’ after carpenter bees to distinguish 

that these groups are from separate families. 

Done 

LINE 68.  Spelling. 

Done 

METHODS 

LINE 136.  Make it clear that observations began on this date, even though flights were not recorded for 

another week. 

The following sentences was added to the end of the paragraph: 

Observations began on 30 April (details below). 

LINE 145.  If space restrictions are not an issue, describe how HW and ITW were measured. 

The sentence was revised as follows: 

Head width (HW, the widest distance across the head, including the compound eyes) and intertegular 

width (ITW, the linear distance between the tegulae) were measured using electronic callipers. 

 

LINES 151-153.  Could move this to first paragraph of results. 

Now moved to the first paragraph of the results. 

 

LINES 156-158.  Clarify whether there were only 32 days of ‘potential foraging days’ (with suitable 

weather) suitable for data collection over the two-month observation period, or whether observations 

were pre-scheduled according to a three-day rotation. 

The following sentence was added:    

Bees were not observed on every day with suitable weather as several days were used for intra-nest 

observations using a borescope (see below) and for capturing and marking unmarked individuals that 

appeared part way through the flight season.   

 

Because three-fold extrapolations of foraging behaviour are employed at a latter stage of the 

manuscript, it may be worth including tallies of the raw observation data as a supplementary section. 

We can provide the summarized observation data (summarizing each bee’s daily activity) as a 

supplementary file.  The raw observations will be available from the lab website. 

 



LINES 187-189.  Borescope methods need to be detailed more explicitly, because they are the basis for 

splitting the data collection into two separate phases.  What was the frequency of this method, was it 

used everyday observations were taking or randomly? 

We added the following paragraph to the end of this section: 

In addition to observations of foragers, we used a borescope to examine nest contents.  Borescope 

observations were carried out irregularly with most nests observed at least twice during the foraging 

season.  Borescope use required fine weather, and foragers were not observed on days when the 

borescope was used. 

 

 

RESULTS 

LINES 206-210.  Because of the division into two-phases, the frequency of borescope use needs to be 

fully explained (see above).  Also, was it possible to distinguish whether pollen was being stored on the 

nest walls using this technology?  If not you may want to make this clear, so that you can rule it out as a 

possibility.  Such details will have important implications for the conclusions you draw about pollen 

utilization. 

We saw nothing like this in the nests, just pollen piles on the floor of the tunnels in the positions where 

brood cells would be built.  We note in the Discussion that a subsequent study with observation nests 

confirms that during Phase 1, bees bring pollen to the nest and feed it to adult nestmates. 

 

LINES 221-222.  This study measured frequency of pollen deliveries, not quantity of pollen delivered, so 

consider rephrasing.  Is it possible that the reduction in flight times and handling times during phase 2 

are due to either improved learning or a greater availability of floral resources (proximity)? 

We counted each pollen delivery as one load, although pollen loads could certainly differ in mass from 

trip to trip.   

The suggestions why flight and handling times are lower in Phase 2 are good ones and are certainly 

possible.  We are investigating these topics further with multi-year comparisons of foraging activity, 

including during a severe drought. 

LINES 223-227.  Confidence in the employment of such extrapolation could be improved by referral to 

raw data for each nest (supplementary material); currently there is no such data repository.  Does 

construction of brood cells affect these estimates?  For example, if dominant females are also 

constructing brood cells, and this behavior is not captured in observation periods, then extrapolations 

may be an overestimate of seasonal foraging effort. 



We will certainly provide the raw data.  The extrapolations are very rough as we do not actually know 

yet how much time females spend on additional activities such as brood cell construction.  We also do 

not know how long it takes to develop their very large eggs and whether there is a delay between pollen 

mass construction and egg-laying. 

 

LINES 230-232.  Provide absolute numbers for (a) adult females, (b) residents and (c) transients. 

We now refer to Table 2, which provides all the required numbers. 

 

LINES 239-240.  Due to small sample sizes (n = 2), single female nests should probably be excluded from 

downstream analyses. 

Agreed. 

 

LINE 242.  Could these females be identified by color markings? 

These are unmarked females.  Subsequent studies reveal that they almost never leave their nests and so 

are not captured and marked. 

 

LINES 245-246.  Did resident females also starting provisioning brood cells earlier than transients? 

I wish we knew!  We were focussed on foraging observations and did not do enough borescope 

observations to answer this question.   

 

LINE 254. Spelling. 

 

Corrected 

 

LINES 256-260.  Provide nest numbers/names after stating proportions, e.g. ‘In three of 11 nests (nest X, 

Y, Z)…’ 

The text was confusingly written here, as it implies that we were describing specific nests in Figure 5.  

We have revised the paragraph and moved the reference to Figure 5 to the end of the paragraph.   

 

LINES 261-262.  There are very small sample sizes for late sequence foragers; an alternate (post-hoc) 

option would be to combine foragers 4, 5 & 6 in a single category and perform non-parametric statistics 

(e.g. chi-square). 

Reviewer 1 also commented on these stats, as we omitted the F-value.  We note that this comparison 

basically repeats the non-significant correlation noted several lines above, so we had repeated the 

analysis with two different approaches.  We have kept just the correlation. 



 

LINES 266-268.  Do these calculations include solitary nests?  One could exclude them and just perform a 

Mann-Whitney U-test comparing single-forager (social) and multi-forager (social) nests.   Alternatively, if 

interested in only the number of foragers per nest is it justifiable to lump solitary nests with single-

forager (social) nests? 

**** 

For simplicity, the two solitary nests are excluded and the wording has been revised to reflect this. 

 

LINES 270-271.  How was the data corrected?  

We normalized all totals to the same numbers of days of observations. 

 

LINES 272-276.  Suggest employing Mann-Whitney tests for these pairwise comparisons. 

 

The advantage of Kruskal Wallis tests is that they actually compare medians and deviations, whereas 

Mann-Whitney is a sign test.   

 

LINES 274 & 282.  Consider use of the phrase ‘pollen delivery’ in place of ‘pollen load’, as the latter 

implies a quantitative metric. 

 

To clarify, we have added the following statement to the methods:  The pollen delivered on each return 

to the nest is referred to as a pollen load or pollen delivery.    

 

LINES 294-298.  Once again, suggest using Mann-Whitney tests here.  Eyeballing Figure 6 does not 

suggest highly significant differences.  Do HW & ITW correlate? 

Again, the advantage of Kruskal Wallis tests is that they actually compare medians and deviations, 

whereas Mann-Whitney is a sign test. In fact, a K-W test is also formally equivalent to an ANOVA on the 

ranked data, so is a very powerful comparison of the distributions, more powerful  than a M-W.   

In both Figures 2 and 6 we have clarified the meaning of the plots, which are medians and ranges, rather 

than means and standard deviations.  Boxes represent median values and first and third quartiles, 

whiskers represent the upper and lower bounds of the range, and open circles represent outliers. 

 

LINE 299-302. It is not clear when these individuals were recaptured over the observation period.  Was 

there a rationale behind this sampling? Why were only 35 females recaptured? 

The rationale was simply to check wing wear accumulation for as many females as possible, without 



interrupting foraging observations too often.  We added the following statement to the methods (line 

150). 

Rate of wing wear accumulation of 35 females recaptured haphazardly throughout the season was 

calculated as (last observed wing wear score – first observed wing wear score) / (last observed flying 

date – first observed flying date).    

 

LINE 306. Spelling. 

corrected 

 

LINE 307.  Suggested modification: ‘ …the only other social bees researched in detail that exhibit…’ 

corrected 

 

LINE 310.  Suggested modification: ‘…before brood provisioning.’ 

corrected 

LINE 314.  Suggested modification: ‘…study in subtropical Georgia…’ 

WE added: “where the climate is considerably warmer” 

 

LINES 315-317.  Could make a statement here concerning: (a) pollen storage on nest walls, or lack 

thereof; and (b) adult bee’s use of pollen versus nectar for energy requirements. 

We have modified these three sentences as follows: 

Using the borescope to peer inside nests, we found no evidence that bees foraging during Phase 1 had 

stored pollen inside, either on the floors or the walls of their burrows.  Therefore we inferred that the 

pollen brought to nests during Phase 1 must have been consumed by adult bees, not brood, an 

inference confirmed by direct observation in a subsequent study (J. Vickruck and M. Richards, unpub. 

data).   

We will be thinking about the use of pollen and nectar for energy requirements as we analyse the 

subsequent study data.  It appears that the pollen is consumed by the females that remain inside the 

nests all summer. 

 

LINES 334-335.  Clarify whether these cases refer to no pollen foraging flights, or no bees exiting the 

nest. 

The sentence was revised as follows:  

 In fact, in a few nests we observed either no activity at all during the Phase 1 foraging period, or 

females entering nests without any pollen.  In the latter case, females could have been carrying nectar 

or might have brought no provisions at all to the nest.   



 

LINES 336-341.  Could make a statement here concerning who undertakes brood cell construction and 

how this may, or may not, influence projected estimates of seasonal foraging effort. 

As noted above, we do not know who does brood cell construction, so we have resisted the temptation 
to speculate further (but we appreciate the suggestion, because it is certainly an important cost of 
parental investment). 
 
LINES 363-365.  This is the first time this outcome/data is raised, how many individuals were there? 

This was an error – the number should have been one-third, as in Table 2.  The paragraph has been 
revised to focus on the similarity in success rates, rather than failure rates, as follows:  
Although relocating to a new nest can often be a successful strategy, it entails a cost.  Minimally, there is 
the time and wing wear cost of flying from nest to nest investigating the social status of previous 
occupants and the possibility that this will reduce bee lifespan (Foster and Cartar 2011, Straka et al. 
2014).  Some transient females do not ever manage to find a nest and spend the entire brood 
provisioning season flying about the aggregation, seeking nests to join.  However, the similar 
proportions of residents and transients among principal foragers in social nests, and the observation 
that transients can even establish solitary nests, implies that transients do no worse than residents, at 
least insofar as reproductive success can be measured by foraging rates.  However, residents did not 
incur the metabolic and survival costs of flight involved in finding new nests  (Cartar 1992, Straka et al. 
2014), and so might have lived longer or laid more eggs.  This possibility bears further investigation. 

 

LINES 366-369.  Is it possible to provide a cited estimated for the longevity of X. virginica? 

The relevant estimate would be for survival rates of foragers.  We know of no such estimate in the 

literature.  We considered calculating this from our own data, but we were not certain whether bees 

stopped foraging because they were moribund or because they had completed their broods (the latter 

seems to be true in Ceratina). 

 

LINES 375-379.  May need to reconsider this section, as the current study does not take account of the 

number of brood produced per nest. 

This section has been revised, as Reviewer 1 also pointed out some difficulties. 

 

LINES 384-386.  An alternate interpretation for shorter foraging times is that foragers are becoming 

more efficient at pollen foraging based on either (a) learned behavior, or (b) greater pollen supply in 

proximity to the nest, or (c) both. 

We added the following sentence to the end of this paragraph, and thank the reviewer for the 

suggestion: 



Alternative, but not mutually exclusive interpretations, are that by Phase 2, foragers had become more 
efficient through learning or because there were more pollen resources close to the nests.   

 

 

LINES 392-393.  Redundant sentence. 

Sentence deleted. 

 

LINE 405.  Suggested modification: ‘…between X. virginica adult females…’ 

Done 

 

LINE 432.  Suggested modification: ‘In high latitude temperate species…’ 

Done 

LINE 458.  Spelling. 

Corrected. 

 

LINE 459.  May need to revise use of the term ‘significant’ pending revision of statistics. 

The statistical analyses do indicate significant differences.  As explained above, the Kruskal-Wallis tests 

are actually more powerful than the Mann-Whitney tests, as they are quantitative tests rather sign tests. 

 

LINE 462.  State here that aggressive interactions among X. virginica are common, however, lines 401-

402 suggest the opposite. 

This has been clarified as follows:   

As noted above, in X. virginica, succession to the position of dominant forager appears to be largely 

peaceful, with subordinates simply waiting for their opportunity to become dominant.  Peaceful 

transitions after the commencement of pollen foraging contrast with the observation that one of the 

first indicators in spring that X. virginica have awoken from hibernation is the appearance of seriously 

injured females ejected from nest entrances (M. Richards, pers. obs.).   

 

LINE 464.  Is the eviction of females a personal observation from this study, or data from another 

study?  If possible, provide a citation. 

Pers. obs. as noted above. 

 

LINE 482.  Suggested modification: ‘…carpenter bee clade (Xylocopinae),’ 

Done. 



 

TABLE 1 

Consider using Mann-Whitney U-tests for pairwise comparisons. 

Are these data pooled from all nests combined? 

The difference in metrics between phases may be a sampling artefact, in that phase 1 is of shorter 

duration compared with phase 2.  Could try a resampling procedure. 

Although Phase 1 is shorter than Phase 2, this is actually part of the comparison rather than being an 

artefact.  One reason for less foraging is that the phase is shorter.  However, this would not affect per 

capita daily foraging rates. 

 

TABLE 2 

Should state in the legend that the data are counts of individuals.  Perhaps remove solitary nests as they 

are not mentioned in the title sentence (lines 618-619), they are not analysed and consist of small 

sample size. 

Consider moving the final sentence and statistics to the appropriate Results section. 

The title has been changed to clarify the contents.  We prefer to report statistics in the text rather than 

the table, but another reader of the paper requested the statistics be kept with the data.  This seems to 

be a matter of taste. 

 

FIGURE 1 

Could use brackets to distinguish phase 1 from phase 2, or another means to make it more obvious. 

The legend box should have a title so that is clear that ‘1’ and ‘2+’ refer to number of forgers per nest. 

Suggested modification for Y-axis title: ‘No nests with flight activity per observation day’ 

 

FIGURE 2 

Depending on the focus of results (solitary vs. social nests or single forager vs. multiple forager nests), 

one could consider either removing solitary nests from analyses (n = 2), or grouping them with single 

forager nests. 

We prefer to leave the solitary nests in for comparison, but they are not included in the stats. 

FIGURE 3 

A legend denoting the different bar color/hatching would be useful. 

The figure header has been adjusted to explain the shading, which simply denotes the different nests 

that transient females occupied. 

 

FIGURE 5 

Revise use of color/hatching as difficult to distinguish certain individuals, e.g. nest 5V. 

The figure has been reduced to two panels.  We could adjust it to represent individual bees in colour if 

that is deemed necessary by the editor. 



 

FIGURE 6 

Title for this reads ‘Figure 5.’ 

Corrected. 

 

If page space is an issue, one could move Table 2 and Figures 4 & 5 to supplements. 

 

Comments from Brian Gordon 

The required formatting changes were all made. 


