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Abstract 

This paper is based on a keynote lecture given at the Wellcome Trust meeting 
on Human Evolution: From Fossils to Ancient Genomes in April 2025. After 
giving some background on the colonization of the Pacific, I describe the results 
of two of our studies of ancient DNA. The first used ancient DNA from Eastern 
Indonesia to address questions about the timing of the admixture between 
indigenous Papuan groups and incoming Austronesian groups, and showed 
that this admixture likely occurred soon after the arrival of Austronesians in the 
region.  However, there were unexpected differences in the ancestry of ancient 
samples from northern Eastern Indonesia (i.e., the North Moluccas) vs. 
southern Eastern Indonesia (i.e., the Nusa Tenggaras): the latter had ancestry 
from mainland Southeast Asia that was absent in the former.  The second study 
investigated the origin and relationships of the early colonists of Guam, in the 
Marianas Archipelago, and found that the most probable origin was from the 
Philippines, in agreement with linguistic evidence and some interpretations of 
the archaeological (pottery) evidence, but contrary to the results of computer 
simulations of voyaging. These studies illustrate the power of ancient DNA 
analyses to address questions about population history, as well as to provide 
novel insights that were not realized from studies of modern populations. 
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This work is a written version of a keynote lecture given, with the same title, at 
the Wellcome Trust meeting on Human Evolution: From Fossils to Ancient 
Genomes, held at the Wellcome Genome Campus from 28-30 April 2025. There 
are three parts to this paper: first, some background information concerning the 
colonization of the Pacific; second, a discussion of a study of ancient DNA from 
Eastern Indonesia [1]; and third, a discussion of a study of ancient DNA from 
Guam [2]. I stress that this is not a comprehensive review of the literature 
pertaining to ancient DNA and the colonization of the Pacific; the reader 
interested in this topic should consult recent reviews [3,4]. Or, for the non-expert 
in genomics, I can recommend the relevant chapter in the recently-published 
second edition of my book, An Introduction to Molecular Anthropology [5].  
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1. Background 

The Pacific is a vast region encompassing roughly half the globe. The Polynesian 
Triangle alone (that is, the triangle with New Zealand, Rapa Nui, and Hawaii at its 
vertices) encompasses over 16 million km2, more than twice the size of the 
continental United States (Figure 1). Traditionally, Oceania (Figure 1) is divided 
into three main cultural areas, namely Melanesia (the dark islands), Polynesia 
(the many islands), and Micronesia (the tiny islands). However, these cultural 
areas do not reflect the colonization history of the region; for this purpose, a 
more informative distinction is made between Near Oceania (which consists of 
the main islands of Australia and New Guinea, extending through the Bismarck 
Archipelago and the main chain of the Solomon Islands) and Remote Oceania 
(all of the other islands east and north of Near Oceania, see Figure 1). Humans 
reached Near Oceania by at least 40-45 thousand years ago (ky) [3,6], when sea 
levels were much lower and Australia and New Guinea were connected as a 
single landmass known as Sahul. The water crossings necessary to reach Sahul 
from Sunda (the continental Asian landmass that included the present islands 
of Sumatra, Java, and Borneo) at this time were all intervisible (meaning that 
voyagers would see some indication of land ahead of them before losing sight 
of land behind them) and hence did not require sophisticated boating 
technology or navigation skills. By contrast, to reach the various islands of 
Remote Oceania meant crossing several hundred to a few thousand kilometers 
of open ocean, and required more sophisticated boating technology (e.g., 
outrigger canoes) and navigational skills. Even so, Remote Oceania was 
colonized beginning about 3-3.5 kya, with the remotest islands reached by 
about 1 kya [7,8] – and this at a time when European ships did not dare venture 
very far out of sight of land.    

 

Figure 1.  Map of Oceania, indicating the cultural areas of Melanesia, Micronesia, and Polynesia, and the boundary 
between Near and Remote Oceania. Reprinted with permission from [3]. 
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Archaeological, linguistic, and genetic evidence all support two primary waves 
of colonization of Oceania, while leaving open the possibility of additional 
contact. The first is an early colonization of Near Oceania by at least 40-45 kya, 
and perhaps as much as 50-55 kya [6,9].  It is likely that this represents one of 
the earliest dispersals of modern humans; that is, after modern humans left 
Africa and mixed with Neandertals, the first migration from this non-African 
source population went via a southern route to Sahul [10]. The mountainous 
interior of New Guinea led to isolation of the groups living there, and promoted 
cultural, linguistic, and genetic diversity [3]; further details are provided in the 
next section. The second wave involved a migration of Austronesian-speaking 
rice and millet agriculturalists who left Taiwan (or possibly southern China) 
around 6 kya and island-hopped their way via the Philippines and Indonesia to 
the Bismarck Archipelago, spreading from there to Remote Oceania beginning 
around 3-3.5 kya [11,12]. The archaeological signature of the Austronesians is 
the characteristic dentate (stamped) pottery known as Lapita [12], while the 
languages are discussed in more detail in the next section. But within this broad 
framework there are many unresolved questions, and two of these are the 
subject of the two studies discussed here. 

2. The Impact of the Austronesian Expansion in Eastern 
Indonesia 

Eastern Indonesia, which comprises the islands east of Wallace's line and west 
of New Guinea, has long been recognized as a crossroads for human 
migrations between Southeast Asia and Near Oceania. This is evident in the 
languages, as both Papuan and Austronesian languages occur in the region. 
The Austronesian language family is one of the largest in the world, with some 
1200 languages and over 350 million speakers; all of the languages of Taiwan 
and the Philippines, most of the languages of Indonesia, many of the languages 
of coastal and island Melanesia, and all of the languages of Remote Oceania 
are Austronesian languages [13] – Austronesians were even the first to get to 
Madagascar [14]. Both traditional and computational (phylogenetic) linguistic 
analyses strongly support a Taiwanese origin of Austronesian languages 
[13,15]. While Austronesian languages constitute a well-defined family (i.e., all 
Austronesian languages share particular features and can be reconstructed to 
a common ancestor called proto-Austronesian), by contrast so-called "Papuan" 
languages are mostly defined by what they are not: namely, they are 
indigenous languages spoken on New Guinea and a few nearby islands that 
are not Austronesian languages. The current situation is that Papuan 
languages comprise 23 distinct language families and several isolates [16], so 
even though I will refer to Papuan languages as a single entity, this underlying 
heterogeneity should be kept in mind (and in all likelihood similar 
heterogeneity underlies "Papuan" ancestry, even though I will also refer to 
Papuan ancestry as if it were a single ancestry). The general consensus is that 
the Papuan languages of Eastern Indonesia are a remnant of the languages 
that were spoken by the indigenous inhabitants of Eastern Indonesia prior to 
the arrival of Austronesians in the region, around 4 kya [15,17]. 

This view is supported by genetic studies, which have found a gradient of 
increasing Papuan-related ancestry and decreasing Austronesian-related 
ancestry as one moves from west to east through the region [18-20]. Presumably, 
the indigenous groups in the region (prior to the arrival of the Austronesians) 
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were Papuan, and the gradient reflects the direction of spread of incoming 
Austronesian ancestry among the indigenous Papuan groups in the region. 
However, there is controversy over the timing of the genetic admixture between 
Papuan-related and Austronesian-related ancestry (Figure 2). Different 
methods for estimating the admixture date give different results, even when 
applied to the same datasets; some estimates are around 3-5 kya, whereas 
others are more recent, around 1-2 kya (Figure 2). Whether the actual date is 
around 3-5 kya vs. around 1-2 kya is not merely of academic interest, but rather 
has important implications for the timing of the interactions between the 
indigenous Papuan groups and the incoming Austronesian groups. If the true 
dates are around 3-5 kya, then this would suggest that the admixture occurred 
relatively soon after the arrival of the Austronesians, but if the true dates are 
more like 1-2 kya, then this would suggest that there was a long period of  
co-existence of the Austronesians and the indigenous Papuan groups (up to  
1-2 ky) before they began admixing (this has been called the "getting to know 
you" hypothesis).  

 

Figure 2.  Widely-varying estimates of the admixture time between Austronesian-related and Papuan-related 
ancestry in Eastern Indonesia, from different studies that used different approaches (based on the size/number 
of ancestry blocks vs. LD) and different datasets (genotyping platforms) to estimate the admixture time. 

What might help resolve this issue – or at least shed more light – would be 
ancient DNA data, ideally from a timespan that included the arrival of 
Austronesians in the region. In a collaboration with Johannes Krause and 
members of his group and with the assistance of several archaeologists 
working in the region [1], we were able to obtain genomic data from 16 
individuals from several different sites across Eastern Indonesia (Figure 3A). 
They ranged in age from 0.25 – 2.6 kya, so alas none of the samples pre-dated 
the arrival of the Austronesians, but still they were old enough to tell us if 
admixture only began 1-2 kya vs. more than 3 kya.  
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Figure 3.  Analyses of ancient DNA from Eastern Indonesia. A: map of sampling locations. B: results of an ADMIXTURE 
analysis, focusing on the populations of interest.  New Guinea exhibits a blue ancestry component that is also present in the 
ancient and modern samples from Eastern Indonesia, but not in modern samples from Western Indonesia or Mainland 
Southeast Asia. The yellow and peach ancestry components are of Austronesian origin. Notably, the red-brown ancestry 
component, which is present at highest frequency in modern samples from Mainland Southeast Asia, is also present in the 
ancient samples from the Nusa Tenggaras (NTT) but not in the ancient samples from the North Moluccas (NM).  See [1] for 
further details. C: results of a qpAdm analysis. The NM samples can be successfully modeled as a mixture of two ancestries:  
Papuan-related (blue) and Austronesian-related (yellow). The NTT samples require a third ancestry (red-brown) that is 
associated with Mainland Southeast Asia. For this analysis, the ancient samples from the same site and time period were 
grouped, as indicated in Table 1. D: results of a qpGraph analysis. This graph indicates that the NM samples have ~30% 
ancestry from a Papuan-related source (blue) and about ~70% ancestry from an Austronesian-related source (yellow – here 
the Kankanaey from the Philippines are used as the proxy for this source). In addition to these same two sources, the NTT 
samples also have ancestry (arrow) from a Mainland Southeast Asian source (red-brown – the Mlabri from Thailand are used 
as the proxy for this source). Figures and/or data are from [1], which should be consulted for more details. 

We first examined the mtDNA and Y chromosome haplogroups, for which one 
can assign a likely origin as either Austronesian or Papuan, based on the 
geographic distribution and genetic diversity of the haplogroup [21,22]. 
Haplogroups assigned as Austronesian are widespread across East and 
Southeast Asia and have the highest genetic diversity there, and their 
occurrence in Near Oceania is restricted to coastal New Guinea and offshore 
islands, precisely where Austronesian-speaking groups are found.  Papuan 
haplogroups are restricted to New Guinea and nearby islands (except for a few 
which were also carried into Remote Oceania); they occur in both highland and 
coastal New Guinea and have the highest diversity in the highlands. And the 
results indicated that several individuals, up to 2.15 kya, had mtDNA and Y 
chromosome haplogroups with different origins (Table 1), thus providing 
direct evidence that the Papuan-Austronesian admixture must have begun by 
at least 2.15 kya (and hence estimates for the admixture date that are less than 
2.15 kya must be wrong). 
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Table 1.  Sex and mtDNA and Y chromosome haplogroups for the ancient individuals from Eastern Indonesia. 
Samples are grouped by age and location. Haplogroups in red are of probable Austronesian origin, and those in blue are 
of probable Papuan origin. Data are from [1], which should be consulted for more details.  

 Sex mtDNA Y chromosome 
Aru Manara 2150 BP M B4a1a1 C1b1a2b 

 F Q1d  
 F M73a  
 F B4a1a1  

Aru Manara 950 BP F Q1d   
Tanjung Pinang 2100 BP M Q S1d1 

 M Q1 O2a2b2a2b2 
 M Q S1a1b1d2b 
 M B4a1a O2a2b2a2b2 

Uattamdi 1900 BP M E1a1a1 O1a2a1 
Topagaro 250 BP M E2a O2a2a1a2a2 

 M E2a M1a 
Komodo 750 BP F B4a1a1   
Liang Bua 2600 BP F M17a   
Liang Toge 850 BP F E1a2   
Jareng Bori 450 BP F M7b1a2a1   

We then carried out the typical analyses of the genome-wide data (obtained by 
capture-enrichment of ~1.2 million SNPs), beginning with the usual descriptive 
analyses, namely PCA and ADMIXTURE.  Projecting the ancient Indonesian 
individuals onto a PCA with modern and ancient individuals from Southeast 
Asia, Indonesia (Western and Eastern), and Near Oceania, showed that the 
ancient Indonesians fell with modern Eastern Indonesians, as expected. 
However, the ADMIXTURE results revealed something unexpected: while all 
samples had both Papuan-related and Austronesian-related ancestry 
components, all samples from the southern islands of Eastern Indonesia (i.e., 
the Nusa Tenggaras, NTT) have an additional, Southeast Asian-related (SEA) 
ancestry component (Figure 3B) that was not found in any of the samples from 
the northern islands of Eastern Indonesia (i.e., the North Moluccas, NM). The 
presence of this SEA ancestry component in the NTT samples, but not the NM 
samples, was confirmed by additional analyses, including qpADM and qpGraph 
analyses (Figure 3C, 3D).  

While it would be of interest to know when the SEA ancestry was contributed 
to NTT, we could not reliably distinguish between the Austronesian and SEA 
ancestries in the dating analysis. We therefore focused on dating the Papuan-
Austronesian admixture, using a method (DATES; [23]) that can be applied to 
single, low-coverage ancient genomes. The results (Figure 4) indicate that 
admixture occurred around 2.5-3 kya, which is close to archaeological and 
linguistic estimates as to when Austronesians first arrived in the area [15,17]. 

To summarize, the ancient DNA results from Eastern Indonesia indicate that 
admixture between the incoming Austronesians and the indigenous Papuans 
probably occurred shortly after the Austronesians arrived in the region.  In 
general, methods for dating admixture events fall into two different categories:  
those that rely on the length/number of genomic segments of the different 
ancestries (ancestry blocks: the more numerous and/or shorter the ancestry 
blocks, the older the admixture event, as over time recombination breaks 
longer segments into shorter segments); and those that rely on the linkage 
disequilibrium (LD) that is introduced by admixture (which decays over time).  



Human Population Genetics and Genomics 2026;6(1):0003  Page 7 of 13 

It is notable that the methods that suggested more recent dates for the 
Papuan-Austronesian admixture (Figure 2) are all LD-based, while the ancestry 
block methods gave older dates; previous simulation analyses have shown that 
when there are multiple admixture events over time, LD-based methods tend 
to give dates that correspond to the most recent event, while ancestry block 
methods tend to give dates that correspond to the average time of the 
admixture events [24]. The consistent discrepancy between the dates for the 
Papuan-Austronesian admixture via LD-based vs. ancestry block methods has 
two implications: (1) admixture between Austronesians and Papuans did not 
occur as a single event, but rather as multiple events over time; and (2) the 
admixture date estimates in Figure 4 are probably under-estimates of the true 
initial admixture between Austronesians and Papuans. In line with these 
conclusions, note that older samples tend to give older dates for the 
ADMIXTURE event (Figure 4), as expected if there have been additional, more 
recent pulses of admixture. 

 

Figure 4. Admixture time estimates obtained via DATES (18) for the ancient 
Indonesian samples (NM: green; NTT: red; Sulawesi: yellow).  For this analysis samples 
from the same time and site were grouped together (Table 1). See [1] for more details. 

A further notable finding of this study was the detection of SEA ancestry in the 
NTT samples, but not in the NM samples. This difference came as a surprise to 
us, as we were not expecting any significant differences in the history of NTT 
vs. NM populations. Where this SEA ancestry came from, and when it was 
contributed to the NTT populations, remain unknown; there is no mention of 
any such contact in the literature, and none of the archaeologists or linguists 
we have spoken with see any evidence of such contact. While further work is 
needed to address from where and when this SEA ancestry arrived, this mystery 
nicely illustrates the power of ancient DNA analyses to provide novel insights 
into the history of human populations. 

3. Ancient DNA from Guam and the Peopling of the Pacific 

Compared to the settlement of Polynesia, we know much less about the 
colonization of Micronesia.  To quote the noted biological anthropologist Bill 
Howells [25]: "Many books have been written about where the Polynesians 
came from but nobody cares a straw about where the Guamanians came from. 
And yet it is probable that they can tell at least as much about the peopling of 
the Pacific as can the Polynesians." In fact, in some ways the colonization of 
Micronesia was even more remarkable than the colonization of Polynesia. For 
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example, archaeological evidence indicates that people were in the Mariana 
Islands (a chain of 15 islands, of which Guam is the largest and southernmost, 
stretching across 750 km; Figure 1) by at least 3.5 kya [26], and perhaps as early 
as 4.3 kya [27]. This is thus around the same time, or perhaps even earlier, than 
the initial voyages into Polynesia, despite the fact that the Marianas are located 
over 2000 km from the nearest land (~2200 km from New Guinea and ~2500 km 
from the Philippines); voyages of comparable length in Polynesia did not occur 
until nearly 2000 years later. The colonization of the Marianas thus remains one 
of the more amazing, and yet least known, feats of human exploration.  

So where, exactly, did the people who settled the Marianas come from? 
Chamorro, the indigenous language of Guam, is classified as belonging to the 
Western Malayo-Polynesian (WMP) subgroup of Austronesian languages; other 
WMP languages are found exclusively in Western Indonesia (i.e., the islands to 
the west of Wallace's Line) and the Philippines [28]. Pottery dated to ~3.5 kya in 
the Marianas shows some similarities to pottery in the Philippines that dates to 
the same time or even somewhat earlier [29,30]; the linguistic and archaeological 
evidence would thus suggest an origin from the Philippines or perhaps Western 
Indonesia. However, the pottery links with the Philippines have been disputed 
[31], and the language spoken currently in the Marianas may not reflect the 
language spoken by the first colonizers. Moreover, computer simulations of 
voyaging that try to take into account seasonal variation in currents and wind 
and so forth do not find any instances of successful voyaging starting from the 
Philippines or Western Indonesia [32,33]; instead, successful voyages start from 
Eastern Indonesia, New Guinea, or the Bismarck Archipelago.  

Genetics provides a way to distinguish between settlement from west vs. east 
of Wallace's Line, as all populations to the west of Wallace's Line lack any 
Papuan-related ancestry, while all populations to the east of Wallace's Line 
have significant amounts of Papuan-related ancestry (as we saw in the previous 
section). So, examining the genetic ancestry of populations from the Marianas 
for Papuan-related ancestry should provide a relatively simple and 
straightforward means of distinguishing between these two hypotheses. 
However, using modern (i.e., contemporary) individuals for this purpose may 
be problematic, as there could have been changes in ancestry over time that 
would diminish/erase the ancestry from the initial colonizers. For example, 
around 1000 years ago stone pillar supports for houses known as latte appear 
in the Marianas [34], at a time when contact between Pacific islands intensified 
[12]; moreover, European contact and the associated drastic impacts on native 
populations began in 1521 with Magellan, and continued with the Manila-
Acapulco Spanish galleons that stopped at Guam during voyages that went on 
from 1565 to 1815. It would thus be preferable to analyze ancient DNA to 
address this question. 

We therefore undertook a study of ancient DNA from the Ritidian Beach Cave 
site [2] in northern Guam (Figure 5). There were only two individuals from this 
site, dating to 2.2 kya, so not as old as the original settlement, but older than 
any subsequent changes in the archaeology that might reflect later 
colonization. We also could not determine if the two individuals were related or 
not, as we had insufficient data to answer this question.  Still, a sample size of 
two is bigger than a sample size of zero, so we proceeded anyway with the 
analysis – the reader should just keep in mind that the results from these two 
samples may not be representative of the ancient Guam population as a whole. 
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Figure 5.  Map showing the location of the Mariana Islands and the Ritidian site on Guam. Also indicated are Wallace's 
Line and the boundary between Near and Remote Oceania, and the location of the ancient Early Lapita individuals from 
Vanuatu and Tonga. The blue arrow indicates the conventional view of the migration route from Taiwan to Remote Oceania; 
the solid red arrow indicates the likely source of the people who colonized the Marianas; and the dashed red arrow with a 
question mark indicates the highly speculative possibility that the people who went to the Marianas didn't stop there, but 
continued on and contributed some ancestry to Polynesians. Reprinted with permission from [2].  

The usual PCA analysis, with a variety of modern and ancient samples from East 
Asia, Southeast Asia, and Near and Remote Oceania, shows a gradient of 
ancestry from East Asia to New Guinea, with the two ancient Guam samples 
right at the East Asian pole (Figure 6A) – and, intriguingly, close to early Lapita 
samples from Vanuatu and Tonga, in Polynesia (more on this later).  So, this 
analysis suggests no Papuan-related ancestry in the ancient Guam samples.  
We investigated this in more detail by a variety of analyses, including outgroup 
f3 and f4 statistics. The f3 analyses indicate how much genetic drift is shared 
between the ancient Guam samples and a variety of other populations, and the 
results show that the ancient Guam samples are closest (i.e., share the most 
genetic drift) with the early Lapita samples, an ancient sample from the 
Philippines, and modern samples from the Philippines and Taiwan (Figure 6B). 
They share less genetic drift with Papuans than with any other population in 
the analysis (except Europeans). The f4  analyses test if a group shares more 
ancestry with New Guinea highlanders than do the Kankanaey, a modern group 
from the Philippines which does not show any indication of Papuan-related 
ancestry. All groups tested from Oceania show significant amounts of Papuan-
related ancestry – except for the two ancient Guam samples (Figure 6C).  None 
of the analyses we did detected any indication of any Papuan-related ancestry 
in the ancient Guam samples, and we consistently found that samples from the 
Philippines were genetically close to the ancient Guam samples (so, it would 
appear that we need to rethink the computer simulations of ancient voyaging!). 
A later study that included many more samples from Guam came to the same 
conclusion of a likely origin from the Philippines [35].  
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Figure 6.  Results of analyses of the ancient Guam samples. A: plot of the first two principal components from the PCA. 
The dashed line indicates the gradient of ancestry from purely Asian (bottom left) to purely Papuan (top right); note that 
the ancient Guam samples are located near other samples that completely lack Papuan ancestry (and are close to the 
Early Lapita samples). B: Results of an outgroup f3 analysis, indicating that the ancient Guam samples are most similar to 
(i.e., share the most drift with) the Early Lapita samples and ancient and modern samples from the Philippines and Taiwan; 
they are most distant from Papuans (New Guinea Highlanders). C: results of an f4 analysis of the form (Test, Kankanaey; 
New Guinea Highlanders, Mbuti Pygmy), where "Test" is each population on the right of the plot. Significant positive 
values (in red) indicate that the Test population shares excess ancestry with New Guinea Highlanders compared to the 
Kankanaey from the Philippines, while non-significant values (in black) indicate no excess Papuan ancestry in the test 
population compared to the Kankanaey. The populations included in the analysis in the "Test" position are a variety of 
Near and Remote Oceanian populations, and all of them give significant positive results, indicating that all of them have 
more Papuan related ancestry than do the Kankanaey – except for the ancient Guam samples, at the bottom of the plot. 
Figures and/or data are from [2], which should be consulted for more details. 
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We also found some shared ancestry between the ancient Guam samples and 
the early Lapita samples from Polynesia. In principle, this could reflect that  
the ancient settlers of Guam and of Polynesia came from the same (or  
closely-related) source populations in the Philippines. However, it is intriguing 
to speculate that perhaps the people who first went to the Marianas didn't 
simply stop there, but instead their descendants continued voyaging and 
perhaps even contributed some ancestry to Polynesians (Figure 5). Further 
research is needed to investigate this suggestion; for now, I leave the final word 
on this topic to Bill Howells [25]: "What about a Micronesian route [for the 
colonization of Polynesia]? It is not in favor with the anthropologists, though 
after all it was not anthropologists who settled Polynesia."   

4. Concluding Remarks 

These two studies nicely illustrate the power of ancient DNA studies to address 
long-standing controversies concerning when Austronesians began admixing 
with indigenous Papuan groups in Eastern Indonesia, and where the initial 
colonizers of the Marianas came from. They also illustrate how ancient DNA can 
provide novel insights, such as the SEA ancestry in the NTT of Eastern 
Indonesia, and the close relationship between the early settlers of Guam and 
those of Polynesia. And there are certainly other studies one can point to, such 
as the recent study of pre-colonial individuals from Rapanui [36], which 
provides definitive proof of native American ancestry in Polynesia prior to the 
arrival of Europeans.  Another nice feature of this study is that the ancient DNA 
indicates that there was never any population collapse due to over-exploitation 
of resources on the island, as has been commonly supposed [37]. Still, ancient 
DNA studies in this (and many other) parts of the world are limited by issues 
relating to DNA preservation:  DNA simply does not preserve well in hot/humid 
conditions. While people will certainly keep trying, for every success there are 
many failures, and so there will continue to be a role for studies of modern 
populations, and for trying to extract as much information as we can from 
modern genomes from Oceania [38-41].   
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