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Reviewer Reports on the Initial Version: 

Referee #1 (Remarks to the Author): 

This is a well-written paper which presents data and opinions on two issues that are of major 
importance in the prehistory of Rapanui, or Easter Island. It is entirely based on genetic data. Since I 
am not a geneticist I am not able to comment on the technical aspects of this paper, but I detect that 
the arguments are well presented and the paper achieves a high level of competence in the analysis 
of ancient DNA and the statistical techniques involved in such analyses. 

I did have a couple of issues of uncertainty. 

One is the possibility that the radiocarbon dates, as plotted in figure S1 in the supplementary 
information, do not seem to exclude completely the possibility that the 15 skulls analysed postdate 
the arrival of Roggeveen in 1722, and this possibility leads on to another possibility, that the Native 
American part of the genome could also be post-contact, given that many other ships visited the 
island later in the 18th century. . However, the modelling presented by the authors is fairly 
suggestive that the Native American contact is genuinely pre-Roggeveen. But I would note that both 
the argument for Native American admixture and also the argument that there was no population 
collapse in the 17th century are based on statistical simulations rather than direct observations of 
skeletal or archaeological materials from the times in question. This does not mean that the authors 
conclusions are wrong, but it seems to me that ancient DNA from some petrous bones dating 
unambiguously to before 1500 CE will need to be analysed before there is absolute certainty about 
the American contact issue. 

A couple of small points: 
Line 637: ref is wrong. Should be Kirch, Patrick V. 
Line 73: double-hulled canoes? I would suggest "...possibly using double-hulled canoes", given that 
there is no proof that their boats actually were double-hulled. Large outrigger canoes with platforms 
for passengers and cargo might also have been used, as in Micronesia, although this is not an 
essential issue for discussion in this paper. No one will ever know for certain what their boats looked 
like! 



The Polynesian skulls from the Botocudo source near Rio sound to me like a case of mis-labeling. I 
cannot prove it, but the idea of Polynesians migrating all the way across South America to the 
vicinity of Rio de Janeiro seems rather unbelievable. Perhaps a member of the museum staff in Rio 
many decades ago muddled up some skulls before they were properly labelled. This does not affect 
their significance as skulls of Polynesian ancestry, but I would state on lines 193-194 ".. two skulls of 
previously-demonstrated Polynesian genetic ancestry, but uncertain origin location, stored in the 
Museu Nacional in Rio de Janeiro, Brazil. We refer to these as 'Ancient Polynesians'," 



Referee #2 (Remarks to the Author): 

This article presents the first high-quality ancient genomes from Rapa Nui, the most remote 
inhabited island in the Polynesian triangle. The data and paper are highly relevant to address 
important questions of human history in the Pacific. The authors did overall a great job in generating 
the data, its analyses, and the article is generally also very well written. 

I want to also applaud the authors on their description of the community engagement in the main 
text, which puts this important part of this type of research right into the focus where it belongs. 

My main criticism concerns the lack of tabular data attached to the paper, which also prevented me 
from reviewing this work to the level that I would like to. I think it should be self-evident that _all_ 
quantitive figures in the main article should have their underlying data accessible as Supplementary 
Datasets. While the Supplement lists many needed details of the analyses, the actual underlying 
data, most importantly the IBD sharing tables, but also results of F-statistics etc. are not available in 
table-form, as far as I could see. 

While I have no a priori reason to doubt the authors' expertise in analysing the data, I would like to 
be fully convinced of some of the patterns the authors report, which is only possible with a direct 
look at the data. 

In particular: 
- Data underlying Fig 1a: I would like to see the F3-statistics in table form including error bars 
- Data underlying Fig 1b: I would like to see at the minimum for each individual a table of length-
stratified cumulative IBD (e.g. stratified using bins of certain length windows) with each other 
reference individual/group. Even better would be a table listing all shared IBD segments, perhaps 
above a certain length cutoff. That might then be too large a table for Excel, but could be released as 
CSV file or so. 
- Data underlying Fig. 2a: I would like to see the data used to plot this. Summarising per length-bin as 
in the Figure legend would be sufficient. 
- Data underling Fig. 3c: I would like to see a table of the F3-statistics including error bars for each 
plotted reference group on the map. 

Those are the ones I would like to check myself, and I would like to wait with my final 
recommendation regarding publication of the article until I have had a chance to review them. 

Further general comments: 

- In general I think the ethnic term "Rapanui" as opposed to the name of the island "Rapa Nui" 
should be properly introduced as denoting a people and their ancestors. Right now, the text uses the 
ethnic term without introduction. 

- I don't think the current title of the paper accurately summarises its content. "A genomic history of 
the Rapanui" sounds way more general than what the paper actually does, which is a) reporting new 



ancient genomic data from 15 samples, and b) use it to address mostly two important questions. I 
can come up with many research other questions about the "genomic history of the Rapanui" that 
are not addressed by this paper. So I would encourage the authors to come up with a title that 
summarises their two main findings better. 

- All genomic lengths, as used in IBD sharing, ROH, and tract length distributions, should - in my view 
- be given in genetic map lengths rather than physical lengths, so centi-Morgans (cM) instead of 
basepairs (bp). The recombination rate isn't constant across chromosomes, so cM is the more 
appropriate unit. I think also the binning should be based on cM rather than bp. If there are good 
reasons for not following this common practice, fine, but otherwise I suggest to change the reporting 
(and binning?) of the respective analyses. 

Comments on Figures: 

- Figure 1a: The color scale seems funny to me. I would reverse it, so having deeper red for higher 
affinity. 
- Figure 1b: I don't think this figure works well. There are too many plots, and the important details 
are far too small to appreciate. Perhaps one could show one plot for all Ancient Rapanui, one for all 
Present-day Rapanui, and one of the two Polynesians? Alternatively, use a different visualisation 
style, like bar-charts using only IBD tracts above a certain length threshold? I think that should 
already show the signal well (given that one focuses on the right hand sides of the plots anyway). 
The scale goes from 5 to 8, which roughly corresponds to 0.1 cM to 100 cM, but really the 
interesting part is arguably somewhere between 2 and 50 cM, I think. 
- Figure 3b: "Totonac" is used as a group label in the D-statistics along the x-axis. Perhaps it would be 
helpful to highlight that one in the map in Figure 3c, instead of the 5 groups that are not really used 
elsewhere as far as I could see. 

Specific comments: 

L36: "in the last 1500 years" -> really? Didn't the story start around 1250 CE, so more like "in the last 
800 years"? 

L37: 'rediscovered' -> I don't fully understand why this is put in quotation marks. Europeans weren't 
the first, so the verb "rediscovered" is appropriate, whereas "discovered" is not. I think either use 
"rediscovered" without quotation or "discovered" in quotation, right? 

L40: "Notwithstanding the achievements of the first Polynesian settlers, ..." -> I don't understand 
how this half-sentence is connected to the second part of the sentence "..., the history of the 
Rapanui has been presented as a warning tale of resource overexploitation". What does the first 
part of the sentence has to do with the second part? In particular, what does the word 
"Notwithstanding" here mean exactly? 



L141: "... according to the museum records, found in Rapa Nui". I think this will make every reader 
curious on some more details of the provenience of these samples. How did they end up in the 
museum? Around when and where were they "found", and what does "found" mean? Was it an 
archaeological excavation, or some rescue-excavation, or some illegal looting of a cemetery? If none 
of that is known, then also that would be valuable information. 

L150-159: Great, see also my comments at the top. Good to have this in, please keep such a 
summary of the community engagement in when having to make cuts later on! 

L201 reference to MDS analyses: Please link Supplementary Figures directly from the main text and 
not just through their section. In this case, just refering to "SI 7", without pointing to an actual 
Supplementary Figure is a bit of a detour. I would suggest to go through the entire text again and 
make sure that (most?) of the Supplementary Figures and Tables are actually linked from within the 
main text. It would make it much easier to read. For example, I totally trust the authors on how they 
do MDS, don't need the details, just want to see the plots! 

L232: The section title "Social structure in Rapanui" is again too general, I find. There is really only 
very specific aspects of "social structure" that genetic data can inform on (in particular without any 
proper archaeological data that comes with it). I would try to find something more accurate, that 
describes what is done in this section, which is about inbreeding and pairwise biological 
relationships. So perhaps something like "biological connectedness and reproductive practice" or 
something like that? 

L274 "simulation results" -> But simulations have not yet been introduced yet, at this point in the 
text. 



Referee #3 (Remarks to the Author): 

Review of Moreno-Mayar et al. A genomic history of the Rapanui 

The paper under review employs genetic analysis of DNA extracted from 15 ancient Rapanui 
individuals to address longstanding and contentious questions concerning the history of the Rapanui 
people over the past millennium. Specifically, these questions pertain to: 
1. A purported population collapse around 1600 CE. 
2. The trajectory of population growth since the initial settlement around 1250 CE. 
3. The presence of genetic admixture from Native American populations. 

These inquiries have been the subject of intense scholarly debate but have remained unresolved due 
to limitations such as the scarcity of available human samples, low genome sequencing coverage 
(0.0004-0.0041X) in prior DNA studies, and the utilization of limited techniques for admixture 
analysis. 

This paper represents a significant advancement in all these facets of inquiry. The study benefits 
from a substantial sample size, with 15 ancient Rapanui human bone specimens, as well as precise 
radiocarbon dating, which includes correction for marine diet influences. Furthermore, the research 
employs deep whole-genome sequencing (0.4-25.6X coverage) and employs a diverse array of 
statistical correlation methods. These methodological advancements enable the authors to draw the 
following conclusions: 

1. There is no evidence to support the occurrence of a population collapse in 1600 CE. 
2. The Rapanui population experienced a continuous increase to reach fewer than 2000 individuals 
by the time of the Peruvian slave raids in the 1860s. 
3. There exists genetic admixture comprising 6.5 to 12% of Native American ancestry, which is linked 
to Pacific Coast South American populations. The estimated admixture event is dated to 1400-1500 
CE, utilizing a novel Bayesian approach. 

As such, this paper offers a compelling resolution to the long-standing debates surrounding the 
Rapanui population history and establishes new benchmarks for genomic research. I perceive this 
work to be of significant interest to the broader scientific community engaged in genomic research, 
and I recommend its publication in Nature in its current form. 



Referee #4 (Remarks to the Author): 

Moreno-Mayar and collaborators analyzed 15 ancient genomes from Rapa Nui in order to evaluate i) 
a hypothesis about population collapse in the 1600s; ii) the potential admixture between Native 
American and Polynesian populations before European contact. The latter has been highly debated 
and previous studies did show evidence of admixture pre-European arrival in Rapa Nui and other 
islands in Polynesia (Moreno-Mayar et al., 2014; Ioannidis et al., 2020). However, these previous 
studies did not include genetic data from ancient individuals, while the research that did (Fehren-
Schmitz et al., 2017) failed to identify evidence of such admixture. 

Data was generated and analyzed using standard protocols in the field. They implemented an 
approach to imputed diploid genotypes in the ancient genomes newly generated. While this can be 
questioned due to the introduction of biases in the imputed data (even more considering these are 
ancient genomes), the authors properly evaluated the process by downsampling tests and repeating 
some analyses using pseudo-haploid data. In addition to the tests already implemented, I would 
recommend authors run a D-statistic of the form D(NoImputed, Imputed; reference dataset; YRI) to 
evaluate an excess of allele sharing of the imputed individuals and the different populations from 
the reference imputation panel. 

In SI materials, page 19, authors say: “Imputation of the 1X downsampled 'Ancient Rapanui' genome 
yielded the second least accurate results. Such results can be attributed to ancient genomes 
containing more errors coming from sequencing, post-mortem damage, and contamination that can 
have some impact on imputation and on the validation data.” Can this claim be accompanied by a 
direct evaluation of the accuracy per position and type of substitution (e.g. transitions vs. 
transversion)? 

Reference dataset: it isn’t clear throughout the manuscript which reference panel was used and 
why. For example, was the data from Ioannidis et al., 2020, 2021 used? To date, this seems to be the 
most comprehensive sampling performed across Polynesia. If data was not included, please explain 
why. Otherwise, include it in the analysis. 

Why was Totonac used as a representative of Native American ancestry? 
Similarly to Figure S11 and S12, a D-statistic of the form D(X, AncRapanui; South America; YRI) can be 
performed to evaluate if AncRapanui has a higher allele sharing with a specific Native American 
population compared to other Polynesian populations. X here represents different groups in 
Polynesia, not only 'Ancient Polynesians'. 



There is a method to estimate ROH that allows pseudo-haploid data (hapROH; Ringbauer et al., 
2021) and may be more appropriate in this context than the version in PLINK. Authors should 
implement this analysis in both, unimputed and imputed versions of their dataset. 

The authors failed to discuss some inconsistencies between previous publications, particularly the 
time and source of Native American admixture. The admixture identified in Ioannidis et al., 2020 is 
described as a single event in eastern Polynesia dated to around 1,200 CE, before the peopling of 
Rapa Nui. Furthermore, this is associated with populations in present-day Colombia. Can the authors 
elaborate on the differences between studies and their implications? Is their study suggesting an 
additional admixture event to the one suggested by Ioannidis et al., 2020?











The Polynesian skulls from the Botocudo source near Rio sound to me like a case of mis-la
beling. I cannot prove it, but the idea of Polynesians migrating all the way across South Am
erica to the vicinity of Rio de Janeiro seems rather unbelievable. Perhaps a member of the  
museum  staff  in  Rio  many  decades  ago  muddled  up  some  skulls  before  they  were 
properly labelled. This does not affect their significance as skulls of Polynesian ancestry, 
but  I  would  state  on  lines  193-194  "..  two  skulls  of  previously-demonstrated  Polynes
ian 
genetic  ancestry,  but  uncertain  origin  location,  stored  in  the  Museu  Nacional  in  Rio  
de Janeiro, Brazil. We refer to these as 'Ancient Polynesians'," 
 
This is a good suggestion and we have now edited the text accordingly.  
 
Line 195 now reads:





































































Reviewer Reports on the First Revision: 

Referee #1 (Remarks to the Author): 

I have no further comments, and accept the reply from the authors as satisfactory. 

Referee #2 (Remarks to the Author): 

The revision looks good, and I appreciate the data tables the authors have added in response to my 
request. I played around with some of the data, and now feel more confident about the results. I do 
have some minor comments: 

1.) A general thing about this manuscript: I think the format differs so drastically from the one that 
presumably would eventually be published in Nature, that I am a bit worried that extensive changes 
might change some of the language to an extent that I would not anymore feel comfortable as a 
reviewer, given that I have seen only this version. For example, the abstract is clearly way too long, and 
nearly all the Figure captions are super extensive. But it matters quite a bit what the cuts will be, and 
how confident things are going to be expressed. Obviously this should be an editorial decision, but as a 
reviewer I would be interested to see a more final version and check that the cuts (which I anticipate) do 
not alter important points. 

2.) One thing that I saw in the data, and that I already suspected, is that the analysis of _where_ the 
Native American component may have come from (Figure 3c) is suggesting a bit more confidence than 
there really is. The standard errors are so wide that the top 40 populations are essentially all overlapping 
in F3. What is written in the text is not wrong (line 368) "This f3-statistic was maximised for ancient and 
present-day populations from the Central Andean Highlands". But I think I would suggest to modify that 
statement to include a statement of caution about how certain we can really be, regionally. For 
example, it could be useful to label the points on the map with a thicker circle if they are not statistically 
different from the top hit (Campayanuk). This could even be done using D-Statistics of the form 
D(Yoruba, Nat Am tracts in Ancient Rapanui, Campayanuk, Nat Am X), which would then probably show 
non-significant Z-scores for much of X from South America and perhaps beyond. This would then more 
accurately express our knowledge about the origin of the Native American component. Note that below 
I also discuss this in light of a comment by reviewer #4 in lines 490 following. 



3.) The sentence starting "Notwithstanding" in the Abstract, Line 41: I am still critical of it, and I don't 
think I was clear enough in my first comment. The combination of a praise ("achievements") and a 
critique ("overexploitation") makes this come across a bit condescending, as if we were in a position to 
evaluate their (presumed historic) behavior, even if the critique is not on the side of the authors. I don't 
think I see either of the two parts of the sentence problematic by themselves. But combining the two in 
one sentence, that's what triggers me a bit, as if you want to compare the two things. The praise part 
("Notwithstanding their achievements") then sounds a bit like you're throwing them a bone. I don't 
know, maybe I'm oversensitive here, but I would like to express a warning to the authors that this could 
result in criticism that distracts from the rest of the paper. I won't insist on this any further, but please 
consider it as a warning. 

4.) I think an uninitiated reader might still be confused about "Rapanui" vs "Rapa Nui". The brief 
explanation in the introduction ("demonym for the island") is not helping, as a random reader wouldn't 
know what "demonym" means and it doesn't make it crystal clear that one is name for a place, the other 
is name for a people. I would try to express this in simple English, and arguably already in the abstract 
(depending on how much of that will remain, see my point 1 above). 

5.) Supplement ToC needs updating. SI 9 is not on page 43. 

6.) L280: Half-Sentence ending with "and, " is not complete. 

Finally, I was asked to also review the authors' responses to reviewer #4, as this reviewer appears to be 
unavailable for a a second review. 

I think the replies are all convincing. Regarding the apparent unavailability of data from Ioannidis 2020 
and 2021 (both in Nature), I think that's quite a shame. I would recommend that perhaps this journal 
could pull some strings that data from the two publications is provided for cross-analysis? In any case, 
this manuscript is now relatively far in the process, and I would not expect the authors at this point to 
include a full-scale analysis of the data, even if it became available. I do agree with the authors that I 
don't think that data is central to the conclusions, but of course a minimal comparative set of analyses 
with the Ioannidis data would have been nice. 

Regarding the reply titled "Source of Native American admixture": See my comment above about the 
uncertainty around finding a source inside the Americas. In line with my comments above, I would 
suggest to modify the text section from L 490 (as mentioned in their reply) further to not just include a 
general caveat "as more [...] data from these regions [...] become available" but also a detailed caution 
that the error bars of the statistics are perhaps even too broad to home in on the Andes. At least that 
would be something that should be explored/shown, for example with a D-statistic that I suggest above. 



Referee #3 (Remarks to the Author): 

Upon revisiting the manuscript titled "Genomic insights into the demographic history of Rapa Nui," I 
have conducted a thorough examination of the authors' utilization of Bayesian modeling, with a specific 
focus on their innovative approach. While the authors provide a step-by-step explanation in the 
Supplementary Information (SI), the complexity of the OxCal model poses challenges for readers 
unfamiliar with the tool to comprehend the intricacies of each step. 
For instance, the statement, "We built a Sequence model using two Phases into which date estimates 
were placed based on the historical date when the skeletal material was collected," inaccurately 
describes the process, as this is a 2 Phase model overlapping. Therefore, it is imperative to rectify this 
description and elucidate the criteria behind this decision. 

Given the novelty of the approach, it is essential for the authors to furnish a more detailed and 
accessible explanation, enabling readers to gain a better understanding of OxCal models. Moreover, the 
choice of using the "date" command instead of "before()" needs a thorough explanation, clarifying the 
rationale behind selecting one command over the other when they serve similar functions. 

I further scrutinized various models, considering variations in generation time and the 
inclusion/exclusion of radiocarbon dates, confirming the authors' assertion that the results are 
consistently identical, thereby enhancing the overall reliability of the findings. However, I recommend 
the authors provide a more explicit description of the OxCal's "Difference" and “introgression” 
command, including its purpose and utility within OxCal. Additionally, elucidating the mathematical 
formula employed to calculate the mean number of generations elapsed since introgression based on 
per-individual tracts estimates and how this is converted into a numerical estimate of the total elapsed 
time between the radiocarbon date and the admixture date would enhance clarity. 

The sensitivity analysis, which explores variations in generation time estimates and the 
inclusion/exclusion of certain radiocarbon dates, is worthy and contributes to establishing the 
robustness of the models to input parameter changes. In reference to the start boundary of the model, 
they wrote: "The results show that, with the constraints applied, the start boundary of the model is 
equivalent to 1872—1881 CE (at 68.3%).". In here to which model do you refer? When I run the model 
the starting boundary of the phase 1877 is 1868—1881 CE (at 68.3%). This discrepancy requires 
clarification in the SI, as it is crucial for the accurate interpretation and potential reproduction of this 
novel approach in future studies. 

The manuscript's discussion on the temporal gap between introgression date estimates and the first 
peopling estimate is a notable strength, offering valuable insights into result interpretation. However, 
quantifying the absence of sensitivity to variations in input parameters with statistical measures or tests 
would further bolster the manuscript. 



Last but not least, I recommend consolidating all radiocarbon-related supplementary information into a 
single section with two subtitles, rather than dispersing it across S3 and placing S16 at the end of the SI. 
This restructuring would enhance reader convenience, eliminating the need to navigate back and forth 
between sections. Additionally, renaming S2 as 'DNA Laboratory Procedures' would help avoid confusion 
with Radiocarbon Laboratory Procedures. 

In conclusion, while the methods employed are appropriate for addressing the research questions, the 
novelty of the approach necessitates a more comprehensive explanation in the SI to ensure clarity and 
reproducibility for a wider audience. 
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Reviewer Reports on the Second Revision: 

Referee #2 (Remarks to the Author): 

The authors have addressed all my comments and from my perspective the paper is ready. 

Referee #3 (Remarks to the Author): 

I have carefully reviewed the revised version of the manuscript titled "Ancient Rapanui genomes reveal 
resilience and pre-European contact with the Americas." and compared it to the original manuscript, 
along taking into account the additional material provided. 
The authors have meticulously addressed the concerns raised during the previous round of review. 

I have been focusing on the radiocarbon dating and Bayesian modelling, and now they have significantly 
improved the clarity and rigor of the manuscript. In particular, the statistical analyses have been 
appropriately presented. I have no further comments to add on these aspects. 

Additionally, I understand and appreciate the decision of the authors to keep certain paragraphs 
separate in the Supplementary Information. 

In my opinion, the paper now meets the standards for publication. 
Overall, I find that the points raised in the previous round of review have been satisfactorily addressed.

















 







 



Note: After receiving the last round of comments from the referees, we were granted 
access to the SNP array data from Ioannidis et al. 2020 and Ioannidis et al. 2021 on 28 
May, 2024. In our latest revised manuscript, we included an additional set of f3 statistics 
using these data (SI7.2, Figure S12, Table S5). In brief, we find that the 'Ancient Rapanui' 
share the most drift with present-day Rapanui individuals, among a wider set of Oceanian 
populations. This result further supports that the 15 ancient individuals sequenced in this 
study are Rapanui in origin. Furthermore, they are in line with a scenario of population 
continuity in the island despite the strong population decline and population movements 
that resulted from European contact and the Peruvian slave raids during the 1860s. 


