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	Dear Dr van Heezik,

Thank you for your submission, which has now been seen by three reviewers. As you will see, all are positive, but two of our reviewers raise very similar concerns about your paper, especially with respect to potential collinearity among your variables and the fact that you do not consider possible cohort effects. I would therefore be very grateful of you could consider these comments in detail and revise your paper in the light of them. 

I look forward to seeing a new version soon,

all the best,
Lou

	

	Dear Lou
[bookmark: _GoBack]Thank you for the opportunity to revise our ms, and thank you to all three reviewers for their insightful comments, which we believe have improved the quality and clarity of our study. Fig. 1 is not copyrighted.
Below we detail our response to each comment from each reviewer.
We hope you will now find it acceptable for publication in PeerJ.

Best wishes
Yolanda
Reviewer 1 (Anonymous)

	Basic reporting

	Please see general comments.

	Experimental design

	Please see general comments.

	Validity of the findings

	Please see general comments.

	Comments for the Author

	Summary: Stein et al. make use of a long-term (23 yr) banding study of yellow-eyed penguins (an endangered species for which the causes of decline are still somewhat uncertain) to classify individuals in terms of breeder quality. The authors link breeding quality to several life-history characteristics of the individuals studied. The major finding of the study is that fewer than 5% of the individuals tracked produce “grand-offspring” and hence that a small proportion of the population contributes to successive generations. The authors argue that this information could be used to focus conservation efforts on highly successful breeders. 

Review Summary: An interesting study on a novel topic for the species. The manuscript is also well written for the most part, but could be cleaned up some for clarity and readability. More importantly, there are several issues with the analysis that should be addressed prior to publication. The three biggest issues are the lack of consideration of: 1) cohort/banding year as a driver of lifetime reproductive success, 2) the mates of individuals studied, and 3) collinearity in descriptor variables. Furthermore, with the information provided, the link between the study’s findings and conservation guidance is tenuous. If the authors wish to retain this link in the manuscript, they should spend more time exploring it – or alternatively, the importance of this link should be mentioned only briefly, particularly given that PeerJ does not use subjective determination of “impact” in their assessments of manuscripts. 

Major Comments:
1) The largest issue with the study is the lack of consideration of cohort/banding year, particularly given that the most important covariate in the study was lifespan. The authors note that birds sighted after 2007 may have not completed their breeding lifetime during the study period and hence were not included- I am assuming this means that the authors believe that all included birds have completed their breeding lifetime. 
Yes, you are correct, all birds included in the sample of 217 had completed their breeding lifetime, as this was a requirement for calculating lifetime reproductive success. This means that they were marked as chicks or juveniles at Boulder Beach, recruited to Boulder Beach, and after three seasons if they had not been detected alive as part of routine monitoring they were assumed to be dead, and therefore we had a complete life-history. Occasionally death was confirmed by sighting of a body. There are extremely rare circumstances where experienced adult yellow-eyed penguins change breeding locations, but as monitoring occurs at all sites adjacent to Boulder Beach, we did not detect any missing/presumed dead birds moving away from the study area.   
We ran a modified model with “Cohort” as a factor, on a subset of the total data set - the birds from cohorts 1981 – 1994, which included both short-lived and long-lived birds for which we had full LRS (n = 161). We found no strong effects: 2/14 years had weak negative effects relative to other effect sizes, and effects of the rest were negligible and had very high standard errors relative to effect sizes. 
We did not include ‘Cohort’ as a factor in the models identifying determinants of LRS over the entire dataset  because the longer-lived birds in later cohorts had not completed their breeding lifetimes (so were not included in the study), whereas shorter-lived birds (from 1994 to 2003) had, and met the requirements for being included in this study. If we had included ‘cohort’ into our general analyses it would have given a false impression that the super breeder phenomenon ceased at 1994. The analysis of the subset of data gives us confidence that there is no important effect of cohort.
To address this we added the following sentences into the Methods section, and added explanation and a table showing the results of the analysis into the supplementary material. “We did not include ‘Cohort’ as a factor because the longer-lived birds in later cohorts had not completed their breeding lifetimes, unlike shorter-lived birds. Therefore including cohort would give a false impression that the super breeder phenomenon ceased at 1994. To ensure that cohort was not an important variable we ran a modified model on a subset of the total data set - the birds from cohorts 1981 – 1994, which included both short-lived and long-lived birds for which we had full LRS (n = 161), and found no strong effects (Suppl. Material S2, T2). “

However, unless there is some real temporal trend in survival/breeding productivity, this does not seem to be the case after some exploratory analyses with the data provided. Two examples: 1) birds classified as super-breeders are not seen after the 1994 cohort, whereas average breeders are seen in all cohorts 
This is an artefact of there being a large number of birds over 20 years old that are still alive and breeding at Boulder Beach (oldest identified this season is 23 years old, and there are c. 10 birds ranging from 19-23 years that are of known age currently breeding at Boulder Beach, from cohorts 1993-1997). These birds have not completed their breeding lifetimes, and in addition, their offspring and grand-offspring from breeding attempts from 2007-present would not have had sufficient time to recruit and produce offspring, which was a requirement of our study of lifetime reproductive success, the main focus of this manuscript. 

2) the average number of mating attempts for super-breeders is more than double that of average breeders. This is particularly alarming due to the widely-recognized influence of age on breeding success in penguins and other seabird species – later cohorts (and their offspring) may seem less productive because they have not yet hit their reproductive prime. 
We have indicated that this is an expected finding – birds that live longer have more opportunities to breed: we have clarified our statement about this and explain also that it has been found for other seabirds too, and we compare our findings to this literature (lines 436 to 451). 
The comment that “later cohorts may seem less productive because they have not hit their reproductive prime” does not apply here because in order to be included in this part of the study these birds had to be dead. Many of the 1st generation birds that were offspring of the 217 birds that recruited are still breeding, and therefore may have not hit their reproductive prime, but we are not reporting LRS for these individuals. 

Additionally, some cohorts (e.g. 1988) seem to disproportionately produce super-breeders. If this is a true trend, e.g. due to changing environmental conditions, this is an interesting finding in itself. However, this is not currently explored or discussed in the manuscript. 
Our analysis including cohort on the subset of data (see above) showed no important effect of cohort, including the 1988 cohort. 

If cohort winds up being the major factor controlling LRS (i.e. if an individual has been around longer, it has bred more), the findings hold considerably less weight. The authors should consider how to best deal with this issue – e.g. are the life history characteristics examined significant when including cohort? (see major comment #3), is the variation in LRS within cohort similar to that across cohorts?
See comments above.

 2) The second gap in the study is the lack of discussion of the quality of the mates of the birds included. Is the assumption that super-breeders also tend to mate with other super-breeders? Are there any cases in which two birds that were mated are both considered in the study, and what implications does this have for sample independence? Similarly, are banded chicks of the individuals included in the study also included if they fit the study criteria? 
This is an excellent point. To address this we have changed the model structure from a GLM to GLMM to allow for mate code to be added in as a random factor.  Some individuals have had more than one mate, and ‘number of mates’ has been entered as a variable. To address the second point, we removed 87 birds that were the offspring of at least one of the founding generation birds (reducing the sample size from 217 to 130).
3) The authors briefly mention that the response and predictor variables were non-independent and may have biased results but do not discuss this further. 
Apologies for any lack of clarity. In the current text we explain that in the exploratory analysis we found that lifespan and breeding lifespan were significantly correlated, hence breeding lifespan was removed from all analyses. Spearman’s rho was used to test for collinearity between all predictors and none had values above rho = 0.6.  We have included the following sentence into the Methods: “We included only uncorrelated variables within the same model (r < 0.6; Hosmer & Lemeshow 2005) to avoid multi-collinearity.”

Multicollinearity is a major concern in any regression analysis and should be examined in more detail so that the reader can assess the findings in the context of all pertinent information. How strong exactly is the relationship between covariates? If this relationship is strong, the details of the model simplification routine should be discussed further as the order in which variables are removed becomes important. There are also several ways to test for the influence of covariance on model outcomes, such as the calculation of a variation inflation factor – simple to do in R. As noted above, this extends to some of the covariates not examined, particularly cohort. Are the covariates examined significant after taking cohort into account? 
See above.

4) The study would be strengthened by less discussion of the survival/recruitment results (e.g. Lines 305-313), which are not the study’s focus, and more analysis of the variation in breeder quality. 
While we feel these points are important to include as they provide a basis for comparison with other species, and we go on to point out the influence of survival of these life stages on population dynamics, and then discuss individual quality as a mechanism explaining these different survival rates, nevertheless in response we have reviewed the paragraph and removed a sentence to tighten it up.

For example - do super-breeders also tend to do well in “bad years”, or years in which overall colony reproductive success is low? Or is there a limitation to the benefits of being a super-breeder? Another interesting line of inquiry would be whether super-breeders are more or less likely to skip a year of breeding than are average breeders, as this is a topic brought up in the introduction.

We agree that these wider questions are of interest, and they the subject of a separate study of breeding skip behaviour in yellow-eyed penguins that our research team is undertaking. As per our previous comment, we consider the super breeder phenomenon as an offshoot to our LRS findings for yellow-eyed penguins, therefore adding more analysis to a novel offshoot of the main theme we feel would be a distraction from the core results.

5) Due to the high site fidelity of the species it is possible that nest quality could be a factor of interest, as it has been found to impact reproductive success in other penguin species. If it is possible to explore with the database, it might have interesting conservation implications in terms of areas to focus effort. 

Nest site tenacity and location in relation to breeding success and human disturbance is the subject of an ongoing study of yellow-eyed penguin breeding success undertaken by our research team. We did not include nest quality information in the current study because unfortunately the locations and in particular quality of nest sites have not been recorded by earlier workers in past decades. Ongoing data collection will enable this factor to be explored in the future.

6) The authors do mention that age at first breeding could be used to identify super-breeders, but more thought should be given to the choice of covariates in the context of conservation implications - i.e. are there any covariates that could be examined with the database that would allow for earlier identification of priority birds for conservation action? This is especially true given that several possibilities are listed in the introduction (e.g. see lines 86-93). Fledging weight of the individual comes to mind as a possibility as it could suggest that the individual comes from a high quality lineage (e.g. parents are good foragers) and is more likely to survive to breed and produce high quality offspring that also fledge at a higher than average weight.
This is a good point; McClung et al (2004) demonstrated that yellow-eyed penguin fledging weight is related to survival during the juvenile year, so a case could be made that this could be used to identify super breeders. But we are using historical data in order to get complete lifetime records of breeding, and earlier records did not reliably record fledging weights in a standardized way.  However, determining the identity of super breeders while they are still alive is the subject of a recently completed student thesis, which searched for relationships between individual breeder quality and a wide range of potential indicators of quality (oxidative stress, white blood cell counts, hue and size of the eye and eye stripe), with the purpose of early identification of super breeders. This work is in the process of being written up for publication. We have added the following section to the Discussion:
From Line 694 “Fledging weight of the individual could indicate that the individual comes from a high quality lineage and will be more likely to survive (McClung et al. 2004) and go on to breed and produce high quality offspring that also fledge at a higher than average weight. We could not explore this relationship with our dataset as fledging weights were not reliably recorded for historical records. The value of other potential indicators of living super-breeders include oxidative stress, white blood cell counts, hue and size of the coloured eye and eye stripe; these are being explored in ongoing research.“

If the database is large it might be interesting to use additional covariates and run a PCA to identify which characteristics separate individuals most in terms of breeding quality and could be tracked early in an individual’s life. If there are none, the authors might suggest additional measurements that could be added to the long-term study with little effort and potentially benefit conservation.
This is a good idea, and it is one that we had considered, but determined that our sample sizes are too small. Eventually if the database is kept up we will have enough information to try this approach.

Minor Comments on Text: 
Line 20: Percent that fledged chicks that recruited to the population does not match with percent listed in the Discussion (Line 345- i.e. 47% vs. 57%)
These are different statistics, we have sought to explain this in the text:

Line 20: 124 breeders of known sex that had chicks that recruited of the 219 breeders of known sex that survived to breed from original sample = 56.6%. This statistic outlines a subset of the data that excluded birds of unknown sex, and this subset of data from sexed birds was the basis for the investigation of LRS, as well as offspring and grand-offspring recruitment.

Line 384: 264 birds (including birds of unknown sex) survived to breed at least once/530 marked birds (including birds of unknown sex) that were seen post-fledging = 49%. These data are presented in Table 1, and the paragraph that discusses this statistic is clearly about juvenile survival (not survival to breeding) from the original sample of 2147 marked birds.

Lines 29-31: The statement that super-breeders “balance” LRS with lifespan (i.e. long life despite high LRS) seems misleading given that the study finds that the most important variable in explaining LRS is lifespan (i.e. high LRS due in part to a long life). This is also true of line 435, where this statement is repeated. 

We agree and have changed lines 29-31 to: ““Super-breeders” appear to consistently achieve high LRS and long lifespans in a stochastic environment, demonstrating greater resilience in the face of extreme events.” We could not find where this statement was repeated at line 435.

Lines 39-45: Sentence is too cumbersome, particularly to be the jump-off point for the remainder of the manuscript.
We agree and have split this into two sentences as follows: The collection of long-term life-history data from a population of marked individuals makes it possible to identify the proportion of animals that produce recruits, enabling conservation efforts to be efficiently focused on individuals with successful traits (Moreno, 2003). Moreover, the overall contribution of individuals with different lifespans or reproductive strategies to subsequent generations can be compared (Clutton-Brock, 1988; Newton, 1989; Wooller, Bradley & Croxall, 1992; Brommer, Pietiäinen & Kolunen 1998).”

Lines 46-49: Are there more recent references you can use here?
We found that lifetime reproductive success was extensively studied and reported in shorter-lived individuals, with many of these studies being popular in the 1980s and 1990s. As a result there are few recent studies or review papers in the last 10 years. For long-lived species such as yellow-eyed penguins, we realise that we are reporting these data after the topic was fashionable, nevertheless we feel this new information is important as we have been able to extend the analysis into the subsequent generations to provide further insights. We hope our study might stimulate similar investigations into long-term data sets of other long-lived species.

Line 77: Reference? 
We have deleted this sentence from the manuscript as it did not really add anything useful.
Line 82-83: Could use rewording
We have removed this sentence.

Lines 96-101: These two sentences probably belong somewhere in the introduction but seem out of place here.
We have taken them out.

Line 105: Adding “of individually tracked yellow-eyed penguins” after “a 23 year dataset” would make the transition to the species-specific less abrupt. 
At line 112 we have added : “By using a 23-year dataset of individually tracked yellow-eyed penguins we were able to follow reproductive success over more than one generation and identify the proportion of a penguin population that produces grand-offspring”

Lines 110 and 112: Inconsistency in oxford comma use (or non-use) here and in other places in manuscript. 
We have added this in to the manuscript.

Line 166: Is it possible that any of these juveniles were prospecting from other sites? 
Yes it is possible that juveniles that were marked at Boulder Beach in their juvenile year had come from sites other than Boulder Beach (c. 78 of 2147 birds were marked in their juvenile year, 3.6%). Our focus was on birds of known age that recruited, bred and died at Boulder Beach, so their original origin would only affect the philopatry statistic, which we have removed.

Line 223: Are the predictor variables normally distributed?
Predictor variables do not have to be normally distributed – we used generalized linear mixed models. 

Line 229: QAIC of candidate models is never given in results. Please include this information. 
We note that these data are generally not given in the body of a manuscript; we agree this is important to present so we have included the QAIC tables in the appendices.

Line 255; 271: Here and elsewhere, using fewer semi-colons would improve readability of the manuscript. 
We have removed most of the semi-colons throughout.

Lines 289+ (Discussion, general): The discussion would be easier to read if fewer results/numbers were included.
This is difficult: while fewer numbers can make for an easier read, if we are comparing directly values between species we feel we should to present the numbers, as we can’t just say the values were higher or lower.

Lines 314-320: Here and elsewhere, breaking up some of the long sentences would improve manuscript readability.
True - we have split a number of sentences into two sentences to improve readability.

Lines 324-326: Confusing because in other sections it’s implied that juvenile penguin survival is most definitely lower than earlier periods (i.e. Lines 312-313 and 332-337).

We report that 10.2% of YEP from our study survived to recruit, breed, and breed successfully. The latter figure refers to YEPs that were seen surviving to age 2 (sexual maturity, a common benchmark in seabird LRS studies), but did not necessarily recruit or breed. This hope this has been explained in the manuscript. 

Lines 358-359: Awkward sentence structure
We changed the sentence to “Both male and female penguins that survived to breed varied considerably in the total number of offspring they fledged”, which we hope reads better.

Lines 395-397: Confusing because in other sections (Lines 283-284 and 457-458) it is stated that higher LRS individuals tend to breed one year later on average. 
Shorter-lived birds dominated the data set, hence there was a negative and significant association between LRS and age at first breeding – that is, birds that wasted their early productive years and started breeding at an older age, then died young, and had lower LRS. The much smaller group of birds with long lifespans, who generally achieved much higher LRS because of longevity could trade in a year or two – particularly by delaying breeding. We tried using an interaction term in the model to explore the relationship between age at first breeding and breeder quality, but this interaction term was not significant.

Lines 412-415: Sentence confusing, please clarify
The sentence has been edited as follows to clarify “In short-tailed shearwaters a mate change results in a temporary decrease in breeding success, but this effect is smaller in individuals that are more experienced breeders (Wooller et al., 1989).”.

Lines 428-431: Awkward sentence structure
The second part of this sentence has been deleted to improve clarity.

Lines 457-458: The use of age at first breeding as an indicator seems like a stretch given how large the range and variability of this seems to be across individuals. This could also be related to the cohort issue – e.g. if breeding productivity of the colony is decreasing over time, individuals may start to breed earlier to fill this gap (compensatory recruitment; e.g. Votier et al. 2008)
We do state that age-at-first breeding is a weak predictor. We have found evidence of compensatory recruitment, but in years subsequent to the ones included in this analysis. We have a manuscript on population modelling under review which discusses this at the moment.

Line 470: Could use a comma in this sentence after “young birds”– several other missing commas or inappropriate placement of commas, please double check.
Commas have been inserted in this place and elsewhere.


Lines 472-473: Too abrupt of a jump from an Adélie example to the final conclusion of the study. 
The final two paragraphs have been re-written.

Minor Comments on Figures and Tables: 

Table 3: Is this SE from a within model result or is this SE across models from model-averaging?
This is SE from across models from model-averaging.

Tables 3 and 4: Please make differences between Table 3 model and Table 4 model more apparent in the table titles. 
Table 4 caption changed to: “Table 4. Model-averaged generalised linear model of lifetime reproductive success in yellow-eyed penguins marked at Boulder Beach between 1981 and 2003, including breeder quality as well as life-history parameters. (All non-binary data are standardised to have mean = 0 and SD = 1).”

Figure 1: Can you include latitude/longitude and a scale bar?
We have created a map with lat/long and a scale bar.

Figure 4: It’s very difficult to tell the symbols apart, if possible the use of color would help. If not, please use larger symbols and/or symbols that are easier to differentiate. Furthermore, the symbols do not match those in the figure legend. The x axis and y axis labels should also be enlarged.
The symbols in the caption were converted to squares on conversion to pdf format; we have replaced the symbols with words and enlarged the fonts of axis labels and titles: “Figure 4. The relationship between lifetime reproductive success (LRS) and the production of second-generation offspring (grand-offspring) for female (filled dots  = “high-quality breeder”, empty dots = “low-quality breeder”, n = 112) and male (close triangles = “high-quality breeder”, open triangles = “low-quality breeder”, n = 105) yellow-eyed penguins with complete life histories that bred at Boulder Beach, New Zealand. “

New Figure Request: It would be good to include a figure showing the breakdown of super-breeders and average breeders by cohort.
As explained above, cohort could not be included as a variable for birds hatched after 2003 without introducing a bias, and when tested on a subset of birds was found not to be important.

	

	Reviewer 2 (David Ainley)

	Basic reporting

	The paper is well written, with the applicable literature well researched. Analyses are sound and thus in summary the paper provides a valuable contribution to the demographic literature, and more specifically the literature dealing with penguins.

	Experimental design

	Exemplary

	Validity of the findings

	This is a great study, long in the making. It is great that this research team has followed through in the consistent assembly of data for such a long time.
Thanks!

	

	Reviewer 3 (Anonymous)

	Basic reporting

	The symbols used in Figure 4 have not been reproduced correctly in the figure legend, such that it is currently not possible to accurately interpret the figure.
This has been addressed. 

	Experimental design

	No comments.

	Validity of the findings

	The focus of the study is rather specific, analysing data from a single population and with little discussion of the broader relevance of the study. The main conclusions are not especially novel, concluding that lifespan and age at first breeding are the main predictors of LRS. 
While a few other studies have reported LRS in long-lived birds, ours is the first to show that an animal with high LRS does not necessarily contribute its genetic material to the next generation. By tracking 1st and 2nd gen offspring we show that being a successful breeder means nothing if those chicks do not survive, recruit and breed in their own right. We think that the presentation of these data to include 1st and 2nd gen offspring is an important next step for LRS studies in all species, and is an important factor to consider in other seabird conservation programmes.
We also highlight in our introduction (lines 62-69) and discussion, the relevance of identifying highly productive individuals for targeted conservation management, using the example of this species (lines 480-496), and we highlight conservation implications for four major factors affecting seabird LRS worldwide – climate change, marine pollution, disturbance and nutritional stress (lines 465-466).

However, the study makes nice use of a longitudinal dataset to give better insight compared with cross-sectional studies, and so long as comments (see below) are appropriately addressed, the study could have value for conservation application to this endangered species. Some further discussion of the relevance and applicability of the results to other populations would broaden the potential value and impact of the study. 
We agree and have added the following sentence to the final section of the Discussion. “Around half of all seabird species globally are thought to be in decline, many of which have restricted numbers and ranges, and demographic characteristics that severely limit their rate of recovery (Croxall et al. 2012). As long-lived species, and with demographic characteristics similar to those of yellow-eyed penguins, it is likely that population persistence in other species is also likely to be dependent on a sub-set of successful breeders. Understanding what causes some birds to display enhanced resilience and identifying and protecting these individuals may be vital in the face of growing threats.”

I am concerned that the statistical analysis of LRS considers many different variables, many of which are likely to be correlated in some ways and so the model violates assumptions of non-independence. The potential for bias is acknowledged by the authors (line 224-225), but it is not clear if the authors have taken any steps to attempt to minimise bias besides the use of information theory. While the use of an information-theoretic approach is, in general, an appropriate choice when there are many possible independent variables, it can also yield biased estimates, particularly when predictors are highly correlated but have very different effects on the dependent variable (see for example Freckleton 2011, though there are many other relevant pieces of literature). I would advise the authors to first investigate extent of collinearity between predictors and use this to inform the selection of models to test.

We have clarified that we tested for collinearity between all predictors in response to a similar concern raised by Reviewer 1 (please see above).

Also, the statistical approach does not account for non-independence of mates. I suggest that a random factor for “breeding pair” should be included. It is perhaps also relevant to consider the potential for related individuals to not be completely independent of one another.
Good point, and again one also raised by Reviewer 1. In our response above we explain how we have taken this into account and have included mate code as a random factor, and removed birds whose parents were included in the group of 217 birds.

The study does not take into consideration the possibility of cohort effects, which are widely documented in birds and other animals. In terms of management of the population (presented as a main objective for the study), it would be very useful to understand if there are strong cohort effects. For example, if those born in years of especially favourable conditions (e.g. mild climate, good foraging conditions, high prey availability) are especially high quality individuals, it may be possible to determine the conditions that give rise to “super breeders” and enable detection of those high quality birds early in life. Cohort effects could be incorporated into models by including a variable of year of birth. If cohort effects are found, a priority for further studies should be to try to understand what underlies those cohort effects, which can be used to inform appropriate conservation strategies.
We agree this is an important point, also raised by Reviewer 1. In our response above we explain that we ran a modified model on a subset of the total data set - the birds from cohorts 1981 – 1994, which included both short-lived and long-lived birds for which we had full LRS (n = 161). We found no strong effects: 2/14 years had weak negative effects relative to other effect sizes, and effects of the rest were negligible and had very high standard errors relative to effect sizes. We used this subset of data because it is not possible to include ‘Cohort’ as a factor in the models identifying determinants of LRS for the full data set because the longer-lived birds in later cohorts had not completed their breeding lifetimes (so were not included in the study), whereas shorter-lived birds (from 1994 to 2003) had, and met the requirements for being included in this study. If we had included ‘cohort’ into our general analyses it would have given a false impression that the super breeder phenomenon ceased at 1994. 
There does not appear to be a statement regarding the availability of the data.
We have added the following into the methods: “We obtained breeding data from the Yellow-eyed Penguin Database administered by the New Zealand Department of Conservation (DOC) and accessed through a Memorandum of Understanding between (DOC), representing the contributors to the database, and the University of Otago.”

	Comments for the Author

	I think the authors need to review their use of terminology in respect of ‘fecundity’. As far as I can see, fecundity is not actually quantified in the context of the study, but the authors talk about “highly fecund” individuals. Fecundity should not be confused with LRS, as it refers to the reproductive rate of an individual or population. The authors conclude that the “highly fecund” birds had longer lifespans, which explained their higher LRS, relative to “ordinary” birds. This in fact suggests that both groups of birds could have the same fecundity, i.e. same reproductive rate, but those that live longer have more opportunities to breed and thus higher LRS. It therefore seems inappropriate to refer to birds as “highly fecund” individuals.
We agree and have changed the terminology and replaced fecundity to productivity.


Line 14-16: this line is incorrect. It should end after “…which in turn raised offspring”, as the study only considers the breeding success of generations 0 and 1, not of the second generation.
We have deleted this.

Lines 139-141: It is not clear what is the link between yellow-eyed penguins being inshore foragers and the likely for bias due to flipper bands being minimal.
We have modified the text as follows to improve clarity: “We acknowledge that the use of flipper bands might present bias (sensu Petersen et al., 2005), however in contrast to the foraging ranges of penguin species for which negative impacts of flipper bands have been identified, yellow-eyed penguins are inshore foragers and have much shorter foraging trips (van Heezik & Seddon, 1990; Mattern et al., 2007). Consequently impacts of flipper bands are likely to be minimal. While negative impacts have been documented for some penguin species (e.g. king penguins, Aptenodytes patagonicus, Gauthier-Clerc et al. (2004); Adélie penguins, Pygoscelis adeliae, Dugger et al. 2006; little penguins, Eudyptula minor, Hoskins et al. 2008), impacts have been negligible for others (e.g. African penguins, Spheniscus demersus, Barham et al. 2008; Hampton et al. 2009; magellanic penguins, S. magellanicus, Boersma and Rebstock 2009).”

Moreover, if there is the possibility for bias (even if small) due to flipper bands, presumably this is easy to check for or account for in the analysis.
All of the birds included in this study were flipper-banded, so there is no bias between survival of birds that were or were not flipper-banded in this study. Transponders came in to use as a primary mark in 2008, but all of the 1st and 2nd generation offspring produced after 2008 in this study were flipper-banded. 

Sentences starting at line 167 and 169 seem to be contradictory. The first says that there is sufficient data from birds that survived to 2 years old, but didn’t necessarily breed (“were potential breeders”), while the next sentence implies there is only data from birds that did attempt to breed.
Yes, these sentences were confusing. We have deleted them as we felt they weren’t really necessary.

Lines 177-182: This perhaps belongs in the results section.
This sentence is referenced (i.e. not new data) and we believe it is relevant to the methods “Birds that skip breeding remain largely undetectable during the breeding season, with only c. 8% of skipped birds in our sample being resighted as a non-breeder, however detection of breeders is close to 100% (Hegg et al., 2012)”.

Line 185: Regarding the reference to “multiple visits”: presumably a fixed threshold was applied to this?
Yes – a minimum of fortnightly visits during the incubation and guard stages when adults are in regular attendance and can be easily identified.

Line 189-191: It is not clear that the first part of this sentence – concerning birds marked elsewhere - is relevant, since it was stated at line 148 that the analysis only uses data from birds marked at Boulder Beach. 
This line was deleted as we had already stated that we were using only birds marked at Boulder Beach, therefore the statement became irrelevant. 

It is also not clear why birds found dead more than five years after marking were removed from the analysis; this suggests the possibility for biasing the calculation of number of birds that recruited to the natal site.
This line was deleted. The LRS/Life-history analysis was for birds that attempted to breed at least once, so including birds that never bred would violate the study’s design.

Line 192-193: This information has already been said at line 148-149. 
This paragraph has been removed.

line 196: Are the parameters relating to recruitment simple binary (0/1, yes/no) variables? Clarify in the text.
These descriptive statistics were analysed in spreadsheet form. Cohort year was subtracted from the last year resighted to give lifespan (ie. 1546 birds had age = 0 as they were never resighted beyond their cohort year). Birds that survived from 2 onwards had their recruitment data recorded as: binary for breeding; lifespan (as discussed whole number); age at first breeding (number); binary to indicate successful breeding at least once; and binary to indicate that at least one of their offspring recruited; and binary to indicate that at least one of their offspring recruited and was successful at producing chicks at least once.

Line 198: This is the first mention that birds were captured again after initial banding as a chick or juvenile. Earlier in the methods, there has only been mention of “resightings”. Mention earlier in the methods about the extent of data originating from (re)captures and sightings. Furthermore, perhaps these lines (198-203) should come earlier (as it relates to individuals/data included in analysis) and could be said more succinctly, e.g. “only birds of known sex (derived from measurements or assumed if mate of known sex) were included in the analysis”.
This is inconsistent use of terms on our part, since to read band numbers all birds had to have been effectively caught to “resight” the band. We have now standardized by using “resight” throughout.

Line 203-205: This is results. Also, for clarity, it is probably clearer to remove birds of unknown sex from these figures and only cite figures for sample of birds of known sex. 
We have re-written this sentences so as not to convey results: ” We limited our sample for the analysis of life-history traits affecting LRS to birds that survived to breed from the original sample of 2147 birds, and that we were able to sex, and we excluded their offspring (“founding generation”, females n =62, and males n = 68), so as not to pseudoreplicate breeding pairs, or parents and their offspring. “

Line 222: Specify the life-history traits that were included in the analysis. Presumably the same as used in the Wilcoxon rank-sum tests, explained in the paragraph above, but needs to be clarified. 
We now list those aforementioned life-history parameters included in each of the statistical analyses.

Line 232: The study only considers reproductive success over two generations: generations 0 and 1.
Amended as indicated.” In order to compare specifically the life-history characteristics (age-at-first-breeding, lifespan, total number of mates, total number of breeding attempts, breeding lifespan) between birds which proved over the two generations to be highly successful breeders (“high quality”),”

Line 236: Again, need to state what life-history parameters were considered.
These have been added in – see comment directly above.

Line 268-269: Need to quote relevant statistics (not pseudo R-squared) for both lifespan and age at first breeding.
We have added these effect sizes and measures of precision, and added R2M/R2C because it shows the fit of the data to the maximal model.

Line 270: This contradicts with the result presented at line 255. 

Line 287, where the results of the Wilcoxon rank sum test are presented, these indicate the difference in variance in LRS between males and females, with females having higher variance. The results presented further down at line 305-6 indicate that overall males had lower LRS than females. Variance and mean are two different statistics, and we feel that they are appropriately explained in the manuscript.

Line 274: There is no measure of fecundity presented, so there can be no claims about birds with above-average fecundity.
We have changed this as appropriate.

Paragraph starting at line 327: There are lots of possibilities put forward that could contribute to high juvenile mortality. What is not clear is if there is any evidence for any of these mechanisms within the study population.
All of these possibilities are assumed but difficult to prove – mainly because of detectability of juveniles, but they are factors that also impact adults for which we have evidence (and we do actually list a number of YEP-related papers in this section that address each of the possibilities). Further investigation of this topic is beyond the scope of this study.

Line 385: Unclear what is meant here by fitness. Darwinian? Health? Health: we hope this is now clear from the context.






