
Human Biology
Volume 85
Issue 1 Special Issue on Revisiting the "Negrito"
Hypothesis

Article 5

2013

Craniodental Affinities of Southeast Asia's
"Negritos" and the Concordance with Their
Genetic Affinities
David Bulbeck
Department of Archaeology and Natural History, The Australian National University, Canberra, Australia,
david.bulbeck@anu.edu.au

Follow this and additional works at: http://digitalcommons.wayne.edu/humbiol

Part of the Biological and Physical Anthropology Commons, and the Genetics and Genomics
Commons

Recommended Citation
Bulbeck, David (2013) "Craniodental Affinities of Southeast Asia's "Negritos" and the Concordance with Their Genetic Affinities,"
Human Biology: Vol. 85: Iss. 1, Article 5.
Available at: http://digitalcommons.wayne.edu/humbiol/vol85/iss1/5

http://digitalcommons.wayne.edu/?utm_source=digitalcommons.wayne.edu%2Fhumbiol%2Fvol85%2Fiss1%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.wayne.edu/?utm_source=digitalcommons.wayne.edu%2Fhumbiol%2Fvol85%2Fiss1%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.wayne.edu/humbiol?utm_source=digitalcommons.wayne.edu%2Fhumbiol%2Fvol85%2Fiss1%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.wayne.edu/humbiol/vol85?utm_source=digitalcommons.wayne.edu%2Fhumbiol%2Fvol85%2Fiss1%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.wayne.edu/humbiol/vol85/iss1?utm_source=digitalcommons.wayne.edu%2Fhumbiol%2Fvol85%2Fiss1%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.wayne.edu/humbiol/vol85/iss1?utm_source=digitalcommons.wayne.edu%2Fhumbiol%2Fvol85%2Fiss1%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.wayne.edu/humbiol/vol85/iss1/5?utm_source=digitalcommons.wayne.edu%2Fhumbiol%2Fvol85%2Fiss1%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.wayne.edu/humbiol?utm_source=digitalcommons.wayne.edu%2Fhumbiol%2Fvol85%2Fiss1%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/320?utm_source=digitalcommons.wayne.edu%2Fhumbiol%2Fvol85%2Fiss1%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/27?utm_source=digitalcommons.wayne.edu%2Fhumbiol%2Fvol85%2Fiss1%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/27?utm_source=digitalcommons.wayne.edu%2Fhumbiol%2Fvol85%2Fiss1%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages


Craniodental Affinities of Southeast Asia's "Negritos" and the
Concordance with Their Genetic Affinities

Abstract
Genetic research into Southeast Asia's "negritos" has revealed their deep-rooted ancestry, with time depth
comparable to that of Southwest Pacific populations. This finding is often interpreted as evidence that
negritos, in contrast to other Southeast Asians, can trace much of their ancestry directly back to the early
dispersal of Homo sapiens in the order of 70 kya from Africa to Pleistocene New Guinea and Australia. One
view on negritos is to lump them and Southwest Pacific peoples into an "Australoid" race whose geographic
distribution had included Southeast Asia prior to the Neolithic incursion of "Mongoloid" farmers. Studies into
Semang osteology have revealed some hints of Southwest Pacific affinities in cranial shape, dental
morphology, and dental metrical "shape." On the other hand, the Andamanese have been shown to resemble
Africans in their craniometrics and South Asians in their dental morphology, while Philippine negritos
resemble Mongoloid Southeast Asians in these respects and also in their dental metrics. This study expands
the scope of negrito cranial comparisons by including Melayu Malays and additional coverage of South
Asians. It highlights the distinction between the Mongoloid-like Philippine negritos and the Andamanese and
Semang (and Senoi of Malaya) with their non-Mongoloid associations. It proposes that the early/mid-
Holocene dispersal of the B4a1a mitochondrial DNA clade across Borneo, the Philippines, and Taiwan may
be important for understanding the distinction between Philippine and other negritos.
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Craniodental Affinities of Southeast Asia’s “Negritos” 
and the Concordance with Their Genetic Affinities

DAVID BULBECK
1

Abstract Genetic research into Southeast Asia’s “negritos” has revealed 
their deep-rooted ancestry, with time depth comparable to that of Southwest 
Pacific populations. This finding is often interpreted as evidence that negritos, 
in contrast to other Southeast Asians, can trace much of their ancestry directly 
back to the early dispersal of Homo sapiens in the order of 70 kya from Africa 
to Pleistocene New Guinea and Australia. One view on negritos is to lump them 
and Southwest Pacific peoples into an “Australoid” race whose geographic 
distribution had included Southeast Asia prior to the Neolithic incursion of 
“Mongoloid” farmers. Studies into Semang osteology have revealed some 
hints of Southwest Pacific affinities in cranial shape, dental morphology, 
and dental metrical “shape.” On the other hand, the Andamanese have been 
shown to resemble Africans in their craniometrics and South Asians in their 
dental morphology, while Philippine negritos resemble Mongoloid Southeast 
Asians in these respects and also in their dental metrics. This study expands 
the scope of negrito cranial comparisons by including Melayu Malays and 
additional coverage of South Asians. It highlights the distinction between the 
Mongoloid-like Philippine negritos and the Andamanese and Semang (and 
Senoi of Malaya) with their non-Mongoloid associations. It proposes that the 
early/mid-Holocene dispersal of the B4a1a mitochondrial DNA clade across 
Borneo, the Philippines, and Taiwan may be important for understanding the 
distinction between Philippine and other negritos.

The “negrito” populations of the Andaman Islands, Malay Peninsula, and the 
Philippines are defined by their modal possession of three phenotypic features: 
dark skin, spiraled to frizzy hair, and short stature (Coon 1962: 112). Skin color 
and hair morphology distinguish them fairly effectively from “Mongoloid” 
Southeast Asians northwest of Maluku and Nusa Tenggara [which constitute a 
transitional zone between the “Indo-Malay” phenotype that predominates across 
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Indo-Malaysia and the dark-skinned, frizzy-haired people of Melanesia (Bulbeck 
et al. 2006)]. Stature is not diagnostic, although negritos lie toward the lower 
end of the Southeast Asian range of variation. There are also Southeast Asian 
populations intermediate between the negrito and non-negrito categories, such 
as the Saoch of southern Cambodia (Table 1), and the Mamanwa of Mindanao, 
with their average male stature of 157 cm (Omoto 1985) and a variety of hair 
form and skin color (Stein 2007). 

Table 1. Skin Color, Hair Form, and Stature Where All Are Reported 
for Southeast Asian Populations (negritos shown in boldface)

POPULATION
a

LOCATION DOMINANT SKIN COLOR
b

Vietnamese1 Vietnam Saffronc

Moïs1 Vietnam Light brown

Chams1 Vietnam Light brown

Khmers1 Cambodia Light brown to brownc

Saoch2 Cambodia Brown to dark brown

Menriq Semang3 Malaya Chocolate to dark chocolate

Jahai Semang4 Malaya Light to dark chocolate

Ple/Temiar Senoi4 Malaya Light brown to brown

Semai Senoi5 Malaya Light brown to brown

Andaman Islanders6 Andaman Islands “Black” (anecdotal)

Deli Malays7 Sumatra Light brown

Aeta8 Luzon “Dark brown” (anecdotal)

Igorot9 Luzon “Saffron” to “dark brown” (anecdotal)

Tagalog9 Manila As for Khmersc

Bagobo10 Mindanao “Light reddish brown” (anecdotal)

Penan10 Borneo Light brown to brown

Kayan11 Borneo Brown

Iban11 Borneo Brown

Land Dayak11 Borneo Light brown

Kenyah11 Borneo Brown

Bugis/ Makasar12 Sulawesi Light brown

Javanese11 Java Light brown

Tenggerese11 Java Light brown

aSources: 1, Olivier (1956). 2, Taillard (1942). 3, skin color, Schebesta and Lebzelter (1928); other 
traits, Wagenseil (1967). 4, Schebesta and Lebzelter (1928). 5, Kloss (1916). 6, stature, Dutta (1983); 
other traits, Flower (1880). 7, Sullivan (1918). 8, Barrows (1910), Glinka (1981), Sullivan (1918). 9, 
Barrows (1910). 10, Cole (1913: 56). 11, hair form, Glinka (1981); other traits, Sullivan (1918). 12, 
Sarasin (1906). Sarasin (1906) further reports the following data on the non-negrito Batak of Sumatra: 
predominantly light brown skin and straight hair (95%, with 5% having wavy hair) and an average 
male stature of 1,605 mm. The Sumatra Batak are not listed to avoid any possible confusion with the 
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PROPORTION WITH HAIR TYPE AVERAGE MALE STATURE

FRIZZY/SPIRALED WAVY/CURLY STRAIGHT (mm; SAMPLE SIZE ≥ 20)

0% 32.5% 67.5% 1,542–1,611

0% 82% 8% 1,570–1,607

0% 60.5% 39.5% 1,590

0% 92.5% 7.5% 1,610–1,613

49% 45% 6% 1,528

61.5% 38.5% 0% 1,530

95% 5% 0% 1,536

0% 89% 11% 1,554

8% 92% 0% 1,520

100% 0% 0% 1,459–1,486

0% 100% (mainly straight) 1,622

89% 9% 2% 1,463

0% 100% (mainly straight) 1,546

0% 100% (mainly straight) 1,638

0% 100% 0% 1,586

5% 43% 52% 1,565

10% 60% 30% 1,563

6% 58% 36% 1,585

6% 65% 29% 1,577

7% 62% 31% 1,608

0% 10% 90% 1,622

0% 36% 64% 1,606

0% 33% 67% 1,600

Batak negritos of the Philippines, for whom quantitative data on skin color and hair morphology are 
unavailable (average male stature is reported as 1,531 mm by Eder 1987: 139). 
bExcept where qualified as anecdotal, the skin color data presented here follow the standard, common 
English equivalents for Von Luschan skin color recordings. See the references above for details.
cJablonski and Chaplin (2000) report skin reflectance at 685 nm (red filter) for three Southeast Asian 
groups: Cambodians, 54.0; Manila Filipinos 54.1; Vietnamese, 55.0 and 56.8. The range recorded for 
southern and Tibetan Chinese is 54.5–59.9.

Culturally, negritos do not constitute a homogeneous group. The negritos of 
Malaya and the Philippines speak languages related to their neighbors’ languages—
Austroasiatic and Austronesian, respectively (Dunn et al. this issue; Reid this issue), 
whereas the two recorded languages on the Andaman Islands, Onge and Jarawa, 
may have a distant relationship with Proto-Austronesian (Blevins 2007). Foraging 
was the mode of subsistence traditionally practiced by most negritos, but the Ayta 
and the Batak of the Philippines are possible exceptions (Bellwood 2005: 33; 
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Novellino 2011). Further, there are non-negrito hunter-gatherers in Indo-Malaysia, 
such as the Austroasiatic-speaking Shompen of the Nicobar Islands and Semaq Beri 
of Malaya, and the Austronesian-speaking Penan of Borneo and Kubu of upland 
Jambi in Sumatra (Howells 1973a: 24; Dunn et al. this issue). 

Do the negritos constitute a coherent group, biologically? In addressing that 
question, this study assumes that Homo sapiens dispersed from Africa to Asia 
and the Southwest Pacific after 95 kya (e.g., Bulbeck 2011a; Scally and Durbin 
2012), with miniscule admixture of local presapient populations as witnessed in the 
nuclear genome (e.g., Reich et al. 2011; Oppenheimer 2012). From that perspective, 
negritos’ dark skin and frizzy hair shared with sub-Saharan Africans would be 
most parsimoniously viewed as archaic retentions. Simplifying the representation 
of Asian and Southwest Pacific populations as independent lineages (Figure 1A), 
we would require only one “character change” from dark to light skin, and only 
three character changes from frizzy to nonfrizzy hair, to account for the geographic 
distribution of skin color and hair morphology as recorded in physical anthropology 
textbooks (e.g., Coon and Hunt 1965).

Even this simplistic approach would fail in any attempt to interpret negritos’ 
small stature as an archaic retention. Two obvious objections are the demonstrated 
plasticity of stature in response to health and nutrition status (e.g., World Health 
Organization 1995) and the lack of evidence that the dispersal of Homo sapiens 
from Africa involved short-statured people (but see Bulbeck and O’Connor 2011; 
Détroit et al. this issue). Further, the skeletal record from the Malay Peninsula points 
to a circa 10% reduction in stature between the early Holocene and ethnohistori-
cal times, affecting non-negrito Orang Asli (“Senoi” and “Aboriginal Malays”), 
as well as the Semang negritos (Bulbeck 2011a). Thus, the short stature of the 
Semang would appear too recent in derivation to qualify as a retention shared with 
Andaman Islanders and Philippine negritos. Additionally, short stature would fail 
as a negrito marker because it also characterizes non-negrito Orang Asli. Hence, 
negritos’ typical short stature would appear to be independently derived for each 
negrito lineage (Migliano et al. this issue), as well as any non-negrito populations 
with similarly short stature (Figure 1A). Nonetheless, negritos’ small body size is 
an important characteristic to consider when interpreting craniodental comparisons 
between negritos and other populations.

Figure 1A is too simplistic to square with the evidence from genetic studies 
undertaken on populations in Indo-Malaysia (briefly reviewed below). Both negrito 
and non-negrito populations contain deeply rooted components in their gene pool 
and others that reflect Holocene genetic interaction. The “two-layer hypothesis” 
(Bronson 1977) accommodates this reality while retaining the Figure 1A lineages 
as the “essence” for understanding population history in Indo-Malaysia (Figure 
1B). Gene flow (marital exchanges between neighbors and small-scale population 
dispersal) would have been an ongoing process since Homo sapiens’ colonization of 
the region, as represented by thin gray lines. However, this would not have obliter-
ated the dichotomy between predominantly dark-skinned, frizzy-hair populations in 
Southeast Asia and lighter-skinned, straighter-haired populations in Northeast Asia. 
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Figure 1.  Out of Africa hypotheses to explain negrito human biology. (A) Out-of-Africa “negrito” 
hypothesis: simplified lineage representation. (B) Out-of-Africa two-layer hypoth-
esis: gene flow and immigration affecting Indo-Malaysia. (C) Out-of-Africa regional 
diversification hypothesis: gene dispersal involving Indo-Malaysia.
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Instead, the latter phenotype spread across Southeast Asia (barring relict pockets of 
negritos) through Holocene migration (thick gray lines). The best known version of 
the two-layer hypothesis invokes a mid-Holocene demic diffusion of “Mongoloid” 
farmers from south China, introducing the Austroasiatic and Austronesian languages 
spoken across Southeast Asia (e.g., Bellwood 1997, 2005; Higham this issue).

However, the claim for two colonization events (late Pleistocene and mid-
Holocene) relevant to understanding Indo-Malaysian population history has not 
gone unchallenged (e.g., Bulbeck 1981, 2000; Turner 1983; Turner and Eder 
2006; Hill et al. 2007). An alternative hypothesis, referred to here as the regional 
diversification hypothesis, would view gene dispersal both within Indo-Malaysia 
and between Indo-Malaysia and neighboring regions as an ongoing process of 
sufficient magnitude to explain biological variability in Indo-Malaysia (Figure 1C). 
For instance, lighter skin color and nonfrizzy hair may have been variably present 
in Southeast Asia long before any presumed introduction by mid-Holocene farmers 
from China (as in the two-layer hypothesis). The difference between negritos and 
Indo-Malays in this regard would reflect some combination of assortment based 
on physical looks and relative genetic isolation of negrito lineages.

According to the two-layer hypothesis, negritos should stand apart from 
other Southeast Asians in having derived most of their ancestry from pre-Neolithic 
Southeast Asians. The latter have historically been characterized as “Australoid” 
(Coon 1962), “Old Melanesians” (Howells 1973a), or “Australo-Melanesian” 
(Bellwood 1997) by proponents of the two-layer hypothesis, but this is not a 
necessary expectation. If Southeast Asia was the source for the colonizing thrusts 
by ancestral H. sapiens into Northeast Asia, as well as the Southwest Pacific 
(Oppenheimer 2012), the negritos’ ancestors should have been related more 
or less equally closely to the ancestral colonists of both of these latter regions. 
Nonetheless, under the two-layer hypothesis, negritos and Indo-Malays should 
show marked biological differences, whether or not negritos resemble Southwest 
Pacific populations (Figure 1B).

Under the regional diversification hypothesis, genetic interchange across 
East Asia and within Indo-Malaysia would have been a continuous process before, 
during, and after the Neolithic (Figure 1C). Therefore, the populations biologically 
most similar to negritos should be their Indo-Malay neighbors.

The two-layer and regional diversification hypotheses respectively predict 
marked and modest biological differences between negritos and their Indo-Malay 
neighbors. This study tests between these opposing expectations with reference 
to the genetic, dental, and cranial data. The genetic and dental data are addressed 
through a review of other studies, whereas the cranial data are addressed mainly 
through new analyses presented here.

Materials and Methods

Table 2 presents basic information on the negrito and main non-negrito groups 
included in the comparisons covered by this contribution. Numerous Malaysian 
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Borneo and Indonesian populations have also been covered in these comparisons, 
but they are not listed in Table 2 for reasons of space. Where the Table 2 groups 
were included specifically in the dental morphology comparisons, their geographic 
location is presented in Figure 2, in the context of the major dental morphology 
“complexes” recognized by C. G. Turner II and his students (Turner 1983; Scott 
and Turner 1997; Hawkey 1998).

The relationships between the groups compared for their genetic affinities 
were obtained through a variety of statistical techniques, as detailed in the original 
sources (Table 2). The most frequent techniques were cluster (hierarchical dendro-
gram) and multidimensional scaling (MDSCAL) plots to summarize intergroup 
genetic distances, principal component analysis (PCA) of the compared individuals’ 
genetic data, and (in the case of sex-specific genetic data) maximum parsimony 
reconstruction of common ancestors and their descendent branches.

The dental morphological distances in the studies reviewed here were cal-
culated using the Smith’s or mean measure of divergence (MMD) distance. These 
intergroup distances were summarized using hierarchical dendrograms, MDSCAL 
plots, and/or minimum spanning trees.

In the studies on dental metrics covered here, tooth measurements were 
analyzed for both their overall “size” and their “shape” (relative size of the 
measurements to each other). This was achieved either by using Penrose’s size 
and shape statistic (Bulbeck et al. 2005), or by calculating summed tooth area for 
size and applying factor analysis to tooth-size z-scores for shape (Matsumura and 
Hudson 2004).

This study’s analysis of negrito craniometric affinities approached the 
Andamanese, Philippine negritos, and Semang in quite different ways, to accom-
modate the differences in how well their crania are documented. The Andamanese 
are the best documented, thanks to their inclusion in Howells’s (1973b, 1989) 
study of worldwide human craniometrics and publication of Howells’s original 
measurements on the web (Howells 1973–1995). Accordingly, the Andamanese 
are available for inclusion in every analysis presented here. Philippine negritos 
are the second best documented, thanks to Tsunehiko Hanihara’s (personal 
communication) measurement of a substantial sample of Philippine negritos for 
many of the same variables as recorded by Howells, and von Bonin’s (1931: 74) 
measurement of a different, well-documented museum collection of “Aeta” for 
many of the Howells variables. Hanihara’s and von Bonin’s data are analyzed 
separately because some of the Howells variables recorded by Hanihara were 
not recorded by von Bonin and vice versa. Finally, Semang crania are the 
poorest documented negrito crania, as the sample size is small and the available 
measurements, most of them taken from the literature, differ among specimens. 
Accordingly, the Semang are analyzed here as individual specimens rather than 
as a group, as described in due course.

Three craniometric analyses are presented here that include negrito groups. 
These analyses focus on male crania because Howells measured a sample of male 
Philippine crania but no sample of female Philippine crania. Further, my analyses 
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Table 2. Negrito (boldface) and Main Non-Negrito Groups Included in the Biological 
Comparisons Covered in This Study

LOCATION/GROUP ANALYSIS PERFORMED REFERENCE

Malaya

Semang Nuclear DNA markers Lie-Injo 1976

 Single-nucleotide 
polymorphism (SNP) data

Hatin et al. 2011; Chaubey and 
Endicott this issue

 mtDNA Hill et al. 2006

 Dental morphology Rayner and Bulbeck 2001

 Dental metrics Bulbeck et al. 2005

 Cranial metrics Bulbeck 2011a

 Cranial morphology This study

Senoi, Aboriginal Malays, 
Melayu Malays

Nuclear DNA markers Lie-Injo 1976; Tan 2001

 mtDNA Hill et al. 2006, 2007

 Dental metrics Bulbeck et al. 2005; Matsumura 
and Hudson 2004

Senoi, Aboriginal Malays Dental morphology Rayner and Bulbeck 2001

 Cranial metrics Bulbeck 2011a

Senoi Cranial morphology Bulbeck 1981

Aboriginal Malays SNP data Hatin et al. 2011

Melayu Malays SNP data Hatin et al. 2011; Chaubey and 
Endicott this issue

 Cranial metrics Bulbeck et al. 2006

 Cranial morphology (included 
in “Indo-Malays”)

Bulbeck and Adi 2005

Nicobar Islands

Nicobarese Dental morphology Hawkey 1998

 Cranial morphology (included 
in “Indo-Malays”)

Bulbeck 1981

Andaman Islands

Great Andamanese SNP data Chaubey and Endicott this issue

Onge SNP data Chaubey and Endicott this issue

Andamanesea SNP data, mtDNA Rasmussen et al. 2011; 
Barik et al. 2008

 Dental morphology Hawkey 1998; Matsumura and 
Hudson 2004

 Dental metrics Matsumura and Hudson 2004

 Cranial metrics Howells 1989

 Cranial morphology This study

Taiwan

Atayal, Bunun, Paiwan Nuclear DNA markers Tan 2001

Ami, Atayal SNP data Chaubey and Endicott this issue
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LOCATION/GROUP ANALYSIS PERFORMED REFERENCE

Taiwan Aborigines mtDNA and Y-chromosomes Scholes et al. 2011; Heyer et al. 
this issue

Prehistoric Taiwan Dental morphology Turner and Eder 2006

Atayal Cranial metrics Howells 1989

Luzon

Aeta Nuclear DNA markers Omoto 1985

 SNP data Rasmussen et al. 2011

 Y-chromosomes Scholes et al. 2011

 Cranial metrics von Bonin 1931

Aeta, Agta mtDNA and Y-chromosomes Heyer et al. this issue

Luzon, Panay

Agta, Ati, Dumagat Nuclear DNA markers Omoto 1985

Agta, Ati SNP data Chaubey and Endicott this issue

 Y-chromosomes Scholes et al. 2011

Luzon, Cebu

Tagalog, Visayas, Ifugao Nuclear DNA markers Omoto 1985; Tan 2001

Palawan

Batak Nuclear DNA markers Omoto 1985

 mtDNA and Y-chromosomes Scholes et al. 2011

 Dental morphology Turner and Eder 2006

Palawan non-negritos mtDNA and Y-chromosomes Scholes et al. 2011

Mindanao

Mamanwab Nuclear DNA markers Omoto 1985

 SNP data Chaubey and Endicott this issue

 mtDNA and Y-chromosomes Heyer et al. this issue

 Y-chromosomes Scholes et al. 2011

Manobo SNP data and Y-chromosomes Chaubey and Endicott this issue

Philippines

Philippine negritosa Dental morphology Matsumura and Hudson 2004

 Dental metrics Matsumura and Hudson 2004

 Cranial metrics Uytterschaut 1983

Philippine non-negritos mtDNA and Y-chromosomes Scholes et al. 2011; Heyer et al. 
this issue

aThe “Andamanese” group covers all negritos from the Andaman Islands, whether Great Andamanese, 
Onge or Jarawa. “Philippine negritos” covers generalized groupings of negritos from the Philippines.
bThe Mamanwa are treated as negritos in the genetic studies referenced here.
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complement the Howells craniometric database with data from seven populations 
not measured by Howells—six from India measured by Pathmanathan Raghavan 
(Raghavan et al. 2013), and the Melayu Malays measured by Daniel Rayner 
(Bulbeck et al. 2006). The six Indian populations are Punjabis, Haryanavis and 
Uttar Pradesh Hindis from northern India, and the Telugu, Kannada, and Tamils 
from southern India. Some of the Howells variables are excluded: his radii, which 
Raghavan and Rayner did not measure; his cranial fractions, whose excessive 
variability indicates difficulties in accurate mensuration (Raghavan et al. 2013); 
bimaxillary breadth and zygomaxillary subtense, because Rayner (personal com-
munication) incorrectly located the zygomaxillary anatomical point; and mastoid 
breadth, because univariate comparisons indicate that Hanihara and Rayner took a 
systematically larger measurement than Howells did. As a result, 39 measurements 
are available for the first analysis, in which Andamanese are the only negrito group 
included, and 21 and 16 measurements are available for the second and third 
analyses, which respectively include Hanihara’s and von Bonin’s Philippine negrito 
samples. Intergroup metrical distances were calculated using the Mahalanobis D2 
statistic using XLSTAT software, converted into Euclidean distances by taking 
their square roots.

The intergroup metrical affinities indicated by the three craniometric analy-
ses described above are presented though seriated hierarchical dendrograms, a 
technique developed by the author (e.g., Bulbeck 1996, 2000, 2011a). Seriated 
hierarchical dendrograms retain the clustering structure of the original dendrogram 
but add supplementary information on the secondary affinities that would otherwise 
be sacrificed in generating the dendrogram. They do this by positioning the groups 
that are most distant from each other at the poles of the seriation and then sorting 
the other groups in sequence between the two extremes. Excel worksheets with 
the calculations used in generating the seriated dendrograms presented here are 
available from the author on request.

Because the generation of a hierarchical dendrogram involves reducing the 
original intergroup distances to progressively smaller half-matrices of intergroup/
cluster distances, these same half-matrices can be employed in reverse order of 
their generation to seriate all of the groups. For instance, if the final clustering steps 
involved A joining a cluster made up of B and C, then A would take up one pole of 
the seriation and B or C would take up the other pole of the seriation, depending 
on which was more distant from A. Also, if, say, A consisted of two subclusters, 
then the subcluster more distant from B and C would be positioned at the extreme, 
and the other subcluster would be positioned between the extreme subcluster and 
B/C. To further elaborate on this example, if, say, B was the intermediate cluster, 
and it consisted of two subclusters, the subcluster that on balance was less distant 
from A would be positioned toward the A pole, and the subcluster that on balance 
was less distant from C would be positioned toward the C pole. This process of 

Figure 2 (opposite).  Prehistoric (boxed) and recent samples (generalized samples in capital letters) 
in the dental morphology comparisons referred to in this study.
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positioning subclusters and groups along the seriated order continues until we have 
retraced our steps to the first two groups that clustered, and we seriate these two 
groups based on all of their original distances.

How successful the seriated order is in positioning the groups along a 
unilinear sequence can be calculated as follows. The original distances are sorted 
according to the order of groups. If the seriated order were perfectly successful, 
then starting at any place in the sorted half-matrix of distances, the distances would 
increase or at least stay the same as we move from any closer group to any more 
distant group (retaining the sense of the seriated order). For instance, take two 
adjacent groups x and y that respectively seriate toward the A and C poles of the 
seriation. In a perfect seriation, x would be less distant than y (or equally distant) 
from every group lying closer toward the A pole, but more distant (or equally 
distant) than y from every group lying closer toward the C pole. Accordingly, the 
sorted distances are transposed until a perfect seriation is obtained with as few 
transpositions as appear necessary. The sorted distances, and their counterparts in 
the closest found perfect seriation, are extracted and regressed against each other. 
The resulting coefficient of variation (the square of Pearson’s r) explains the vari-
ance of a perfect seriation as captured by the seriated order actually obtained. The 
~70–80% coefficients of variation achieved for the seriated dendrograms presented 
here (Figures 3–6) could be described as a “fair” result.

As noted above, a different approach was taken for the Semang (and other 
Orang Asli) crania. Linear discriminant function analysis (using the canonical 
variate analysis option) was performed (using XLSTAT) for each Orang Asli 
cranium comparing it with the Howells, Indian, and Melayu Malay populations 
of the same sex. Orang Asli crania were analyzed as long as a minimum of three 
variables (see Bulbeck 2011b) defined identically to the Howells variables were 
available. The Orang Asli crania include two Semang recorded by the author, 
three Semang recorded by Schebesta and Lebzelter (1926), and 22 Semang, 
Senoi, and Aboriginal Malays whose published measurements are tabulated by 
Martin (1905). The posterior probabilities of membership with the comparative 
populations were pasted into an Excel spreadsheet and the “PERCENTILE 0.7” 
was function applied, to summarize overall affinities. This summarization of the 
individually obtained results is superior to simply counting up the number of 
“classifications” (i.e., which population is closest) for two reasons (Bulbeck 2011b). 
First, counting up classifications makes no allowance for how strong the statistical 
support is for each obtained classification. Second, the 70th percentile scores are 
unaffected by “absent” results, which were obtained whenever female Orang Asli 
crania were analyzed (in relation to Philippine and Anyang Chinese crania, which 
are represented only by male samples). In contrast, if we relied on counting up 
classifications, we would be confronted with a systematic bias against obtaining 
Philippine and Anyang Chinese classifications.

The same approach was taken for Philippine negrito crania, to expand on the 
results obtained from Mahalanobis D2 analysis. This way, female as well as male 
Philippine negritos could be incorporated in the same overall perspective, as could 
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the male Philippine negrito crania excluded from the Mahalanobis D2 analysis on 
the basis of missing variables. Also, an overall perspective on Philippine negrito 
craniometric affinities was obtained, whether measured with Hanihara’s or von 
Bonin’s variables. In sum, 93 Philippine negrito crania (31 from Hanihara and 62 
from von Bonin) measured on 5–21 Howells variables were included.

The final analysis in this contribution considers cranial morphology in terms 
of the 22 “race discrimination characters” defined by Larnach and Macintosh (1966, 
1970). The reference groups are recent Indo-Malays, Melanesians, Australians (Bul-
beck and Adi 2005: Table 16.11), and South Asians (predominantly from Sri Lanka 
and South India). Unfortunately, comparable data have not been collected for other 
populations. To determine which characters appear to have strong interobserver 
agreement, the author recorded 24 coastal Papua New Guinea crania previously 
recorded by Larnach (Stanley Larnach Papers, South Australian Museum, Adelaide, 
Australia) and by Green (1990). Although I knew which crania to record, the test 
was “blind” as I took my observations without reference to Larnach’s or Green’s 
observations. Only the 17 characters with modal 90% or better agreement between 
observers were retained for analysis. To obtain this level of agreement, it was also 
necessary to collapse the three grades of expression originally defined by Larnach 
and Macintosh into two grades—either because the 24 Papua New Guinea crania 
were limited in their range of expression to just two of the three grades, or because 
two of the grades showed low interobserver agreement and so needed to be col-
lapsed (Bulbeck 2012).

Collapsing Larnach’s grades of expression into two also simplified analysis 
because the characters are now dichotomous—either “true” or “false” (when not 
missing) for every specimen. Crania frequently miss at least one character, which 
implies either imputation of missing values or use of an analytical technique that 
successfully accommodates missing values. The latter approach was adopted, 
through the construction of Boolean expressions. In Boolean logic, an OR expres-
sion is true as long as any of the components is true, whereas an AND expression 
is false as long as any of the components is false. Therefore, Boolean expressions 
can be evaluated notwithstanding certain missing observations. Also, the OR 
and AND operators allow the construction of logically opposite expressions; for 
instance, the logical opposite of “a OR b” is “NOT a AND NOT b.” So if we find 
two characters a and b for which all Indo-Malays have either but Melanesians (for 
example) have neither, we would achieve 100% classification of Indo-Malays and 
Melanesians (in this hypothetical example).

Accordingly, I analyzed my database to find Boolean formulas that distin-
guished Indo-Malays from Australians, from Melanesians, and from South Asians. 
Application of these formulas to Andaman Islander and Orang Asli crania tests 
would then allow their classification as Indo-Malay or with another group (observa-
tions on Philippine negritos were unavailable). Only males were considered because 
the Andaman Islander and Orang Asli crania for which I have data are male. Only 
those characters with a significantly different expression between Indo-Malaysians 
and the other group being compared (as tested with the difference of proportions 
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test at the conventional p < 0.05 confidence level) were considered for inclusion 
in the Boolean formulas. 

Results

Review of Nuclear DNA Studies on Negritos.  Early studies by human ge-
neticists on blood groups and other nuclear DNA markers extended to the Semang 
and Philippine negritos. Lie-Injo (1976) presented genetic distances between the 
Orang Asli, other Asians, and Australian Aborigines. Bulbeck’s (1996) seriated 
hierarchical dendrograms of these distances placed the Semang, Senoi, and Ab-
original Malays intermediate between South Asians and Thais/Melayu Malays, 
with the Semang closest to South Asians and Aboriginal Malays closest to Thais/
Melayu Malays. In one study, Omoto (1985) found a primary split between the 
Mamanwa and other Philippine populations, both negrito and Indo-Malay. In the 
final study of his data, Omoto (1995) found a primary link between the Mamanwa 
and Aeta and a secondary link between them and Indo-Malays to the exclusion of 
mainland East Asians and Pacific groups. Subsequently, Tan (2001) found that the 
Aeta and Senoi clustered together and then clustered loosely with South Asians, 
to the exclusion of other East Asians (including Aboriginal Malays and Philip-
pine non-negritos). In summary, to the degree that negritos (along with the Senoi) 
could be distinguished from other Southeast Asians based on their nuclear DNA 
markers, it would be in terms of a loose South Asian affinity.

More recently, comparative studies of nuclear (autosomal) DNA have made 
use of an extensive database of single-nucleotide polymorphism (SNP) data on 
populations across the world (unfortunately, excluding the Senoi). Rasmussen et 
al. (2011) found that a partially sequenced Australian Aboriginal genome was most 
closely approached by Melanesian genomes and then by Munda (South Asian), 
Southeast Asian (especially Aeta), and Kusunda (South Asian) genomes. Andaman 
Islander genomes clustered with (non-Munda non-Kusunda) South Asian genomes, 
a finding consistent with the genomic relatedness between the Onge (Andaman 
Islanders) and South Asians noted by Reich et al. (2009). On the other hand, Aeta 
genomes sat closest to Mongoloid Southeast Asian genomes (although this point 
was not emphasized by Rasmussen et al. 2011).

Further, statistical analysis of 54,000 SNPs documented for Indo-Malaysian, 
Yunnan, and Indian populations (Hatin et al. 2011) found the following. The 10 
Yunnan and Indo-Malay populations (which included one Aboriginal Malay popula-
tion) formed a coherent cluster. The two sampled Semang populations clustered 
together and were closer to the 10 comparative Mongoloid populations than to the 
two comparative Indian populations.

Several articles in this special issue also address autosomal SNP relatedness of 
negritos to neighboring populations. In their analysis of 28 autosomal short tandem 
repeats, Heyer et al. (this issue) identify two distinct Philippine negrito lineages, 
both very distant from each other and from any of the East Asian, Southwest Pacific, 
or African populations included in the analysis. On the other hand, Chaubey and 
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Endicott (this issue, their Figure 2) present a PCA plot with a “negrito space” 
characterized by scores of around 0 on PC1 and scores between 0.02 and –0.14 on 
PC2. The Semang and, to a lesser degree, the Onge were the most distinct from 
South Asians and Mongoloid East Asians. Philippine negritos and Austronesian-
speaking Indo-Malays overlapped, while the affinities of the Great Andamanese 
ranged widely and included Austroasiatic-speaking South Asians, the Onge, and 
Austronesian speakers (both negrito and non-negrito). Overall, the findings of 
Chaubey and Endicott are consistent with a scenario of negritos’ deep genetic roots 
and subsequent admixture with neighboring populations (both between negrito 
lineages and with non-negrito lineages), but not with a scenario in which negrito 
groups descended from a unique common ancestry. While the genetic evidence 
would appear consistent with continuous settlement of the Andamans from at least 
the terminal Pleistocene, Holocene genetic additions would be expected, given 
the evidence for Holocene contacts in the form of pottery manufacture, outrigger 
canoes, and feral pigs on the Andamans (Cooper 2002).

Review of Negritos’ mtDNA and Y-Chromosome Sequences.  The major-
ity of Andaman Islanders’ mitochondrial DNA (mtDNA) lineages belong to two 
lineages unique to the Andamans: M31a1, estimated to have diverged from the 
M31a2 lineage found in India at 24 ± 9 kya; and M32, estimated to have diverged 
from M31 at 45 ± 12 kya (Barik et al. 2008). However, the time depth of differen-
tiation of the lineages restricted to the Andaman Islands is less ancient: around 10 
kya for M32 and 1.5 kya for M31a1. 

Orang Asli mtDNA has been analyzed in the context of an extensive coverage 
of mtDNA across Southeast Asia (Hill et al. 2007). My own interpretation of the data 
ascribes ~50–95% of the Semang lineages back to Homo sapiens’ Africa–Australia 
dispersal, and virtually the remainder to early Holocene dispersals into Malaya from 
Sumatra and Vietnam. The Temiar Senoi, Aboriginal Malays, and Melayu Malays 
sequentially trace a decreasing proportion of their mtDNA lineages to these ancient 
dispersals and an increasing proportion to middle and late Holocene population 
incursions (Bulbeck 2011a). Oppenheimer’s (2011) interpretation of the same 
basic database differs in detail, especially in terms of ascribing a larger proportion 
of Orang Asli and Melayu mtDNA lineages to in situ population diversification.

A study of the Batak negritos found their mtDNA haplogroup frequen-
cies placed them relatively close to Chinese and Mongoloid Southeast Asians, 
notably Palawan Indo-Malays, and very distant from the Semang and Senoi 
(who clustered together) and Andaman Islanders (who were the most isolated). 
Further, Y-chromosome haplogroup frequencies placed the Batak in a Philippine 
(negrito and non-negrito) cluster to the exclusion of other Southeast Asians and 
Chinese (Scholes et al. 2011). While the authors interpreted their results in the 
light of the two-layer hypothesis, they conform to the expectations of the regional 
diversification hypothesis.

A similar assessment may apply to the analysis presented by Heyer et al. 
(this issue). Their multidimensional scaling analysis of mtDNA genetic distances 
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found that the Agta and Aeta negritos of Luzon cluster together. However, they 
are also located adjacent to Mongoloid populations, especially those in the Philip-
pines—closer to them than the Mamanwa (who, however, also abut the Mongoloid 
cluster) or negrito groups from Palawan, Malaya, or the Andamans (who all take 
up isolated positions in the plot). Similarly, multidimensional scaling plots of the 
Y-chromosome genetic distances cluster the Agta with the Mamanwa and Indo-
Malay populations, albeit with the Agta tending toward the Aeta, who take up an 
isolated position in these plots.

Review of Dental Morphology Studies on Negritos.  The dental morpho-
logical variants focused on by dental anthropologists are those under strongest 
apparent genetic control (Scott and Turner 1997). Five geographically discrete 
complexes have been identified (Figure 2). Sinodonty involves high expressions 
of shoveled incisors, supernumerary molar cusps, and various other elabora-
tions. Sundadonty involves intermediate expressions of these elaborations (see 
also Matsumura and Hudson 2004), whereas Indodonty (Hawkey 1998) and the 
“Circum-Mediterranean” (“Western Eurasia,” in Scott and Turner 1997) and sub-
Saharan African complexes (Irish 1997) are each marked by their specific traits. 
As described below, the statistically inferred population affinities as calculated 
from dental morphology and from nuclear DNA markers resemble each other 
in the following respect: populations that we already know to be closely related 
prove to be so under analysis, but the more distant relationships (those of anthro-
pological interest) are portrayed differently depending on which populations and 
which traits are compared. 

In her study of Indodonty, Hawkey (1998) found that the complex includes 
Andamanese but excludes Nicobarese. Rayner (2008) confirmed Hawkey’s finding 
for the Andamanese. He also found that the Semang are non-Indodont and instead 
join up with New Guinea and European groups (as also noted by Rayner and Bulbeck 
2001). They also clustered with Batak negritos in some but not all of the analyses 
where they were compared. Aboriginal Malays, for their part, are convincingly 
Sundadont in most of Rayner’s comparisons. Finally, while the Senoi generally 
plot reasonably close to the Semang on two-dimensional graphs, a Semang-Senoi 
clustering never emerged. Instead, the Senoi cluster with Southeast Asians, especially 
the Semelai Aboriginal Malays, along with Australian Aborigines in several of the 
graphs. Previously, Rayner and Bulbeck (2001) had found that the Senoi cluster 
with “Melanesia,” a grouping that excludes New Guinea (Figure 2), but also have 
subsidiary affinities with Sundadont groups from Polynesia, Southeast Asia, and 
Micronesia. Notwithstanding the ambiguous associations of the Senoi, Hawkey’s 
and Rayner’s results overall provide mixed support for the two-layer hypothesis.

Turner and Eder (2006: Figure 7.1) presented an average-linkage hierarchical 
dendrogram intended to display the dental morphology affinities of the Batak 
negritos. However, their published MMD distances would definitely join their 
Melanesia and Sri Lanka samples into a binary cluster (Figure 3), unrecognized 
in Turner and Eder’s dendrogram. On the other hand, seriation of the dendrogram 
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produces virtually the same ordering of the analyzed samples as obtained by the 
rank ordering of their MMD distances from the Batak (Turner and Eder 2006: Table 
7.4). In addition, seriation indicates that North Africans (Nubians) and Southwest 
Pacific groups are closer to sub-Saharan Africans than are Southeast Asians, as also 
found by Irish and Guatelli-Steinberg (2003: Figure 3). [As a technical point, note 
that the “Early Mainland Southeast Asia” and “Early Malay Archipelago” samples 
of Turner and Eder are chronologically wide-ranging and include Neolithic and 
Metal Age as well as early to mid-Holocene specimens (see Scott and Turner 1997: 
320; Bulbeck 2000).]

As Figure 3 shows, Batak negritos not only cluster with other Southeast 
Asians in their dental morphology (Turner and Eder 2006: 178) but in fact appear 
“super” Sundadont. With reference to Figure 1, Batak negritos would represent 
a lineage that has diverged in its dental morphology farther from the ancestral 
African phenotype than have other Melanesians, Australians (see Irish and 
Guatelli-Steinberg 2003: 136), Southeast Asians, or South Asians. The reason 
that these other Southeast Asians appear intermediate between Melanesians/South 
Asians and the Batak (in terms of their divergence from the ancestral African 
phenotype) could be admixture with the ancestors of the Batak, in accord with 
the regional diversification hypothesis.

However, different implications emerge when Northeast Asians are introduced 
into the comparisons and Africans and South Asians are excluded (Matsumura 
and Hudson 2004). One main cluster is Sinodont, and it includes “Mongoloid” 

Figure 3.  Seriated average-linkage dendrogram: Batak negrito: dental morphology mean measure 
of divergences, amended from Turner and Eder (2006). Coefficient of variation with a 
perfect seriation, 76.9%.
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Northeast Asians, along with Sakhalin Ainu, and the Iron Age Southeast Asian 
samples from Dong Son and Leang Codong (see Figure 2). The other main cluster 
includes recent Southeast Asians, mid-Holocene Thailand, the Hokkaido Ainu, the 
prehistoric Jomon of Japan, early to mid-Holocene Southeast Asian samples (early 
Holocene Vietnam/Laos and early Flores/Malaya in Figure 2), and Southwest Pacific 
groups. Andaman Islanders (forming a subcluster with the early to mid-Holocene 
Southeast Asian samples) are particularly distant from Mongoloid Northeast Asians. 
Philippine negritos (who form a subcluster with Hokkaido Ainu and the Jomon) 
also tend toward the Andaman Islander subcluster, well removed from Mongoloid 
Northeast Asians (Bulbeck 2011a: Figure 3). This result is broadly compatible with 
the two-layer hypothesis, except that it would not date any Mongoloid incursion 
across Southeast Asia any earlier than the Iron Age (Bulbeck 2011a).

In summary, if the results of Hawkey (1998) are combined with those of 
Matsumura and Hudson (2004; see Bulbeck 2011a), the inference would be that 
early to mid-Holocene Southeast Asians had a broadly Indodont dental morphology, 
retained by Andamanese and, to a lesser degree, at least some Philippine negritos. 
No indications have emerged that this Andamanese-like dental morphology is 
shown by any Southwest Pacific groups. (For their part, Southwest Pacific groups 
exhibit such a motley range of similarities, variably with Circum-Mediterranean, 
African, Sri Lanka, and Southeast Asian “Mongoloid” groups, that there is no 
justification for recognizing an Australoid dental morphology complex. Just how 
wide-ranging the dental morphological resemblances of Southwest Pacific groups 
can be is further exemplified by their sporadic similarities with the Semang and 
Senoi.) While the dental morphology of the Batak negritos and Semang clearly 
diverges from Indodonty, it is also distinct from the dental morphology of other 
recent (and late prehistoric) Southeast Asians. 

Notwithstanding the ambiguities in the results, they would be consistent with 
a version of the two-layer hypothesis that involved an Iron Age Mongoloid incursion 
across Southeast Asia, or a version of the regional diversification hypothesis that 
involved a predominantly north-to-south flow of genes from China into Southeast 
Asia as of the Neolithic.

Review of Dental Metrical Studies on Negritos.  Family studies on tooth 
sizes have found these to have a high hereditary component (Hillson 1996: 79–
80). Although these studies have addressed the hereditability of individual tooth 
dimensions and not the relative size of different tooth dimensions (viz., dental 
metrical shape), negritos have been compared with surrounding populations for 
both their tooth size and shape.

Negritos, unlike most Southwest Pacific populations, have small teeth, con-
sistent with their small body size. Philippine negritos resemble the Ainu in having 
among the smallest teeth in East Asia/Pacific, while Andaman Islander tooth size 
resembles that of Chinese and Japanese (Matsumura and Hudson 2004: Figure 3). 
Semang tooth size is similar to that of other Orang Asli, as well as Melayu Malays 
(Bulbeck et al. 2005).
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Analysis of dental metrical shape points to variable negrito affinities. The 
Andamanese were found to cluster with Southwest Pacific groups, the Ainu, and 
early to mid-Holocene Southeast Asians, whereas Philippine negritos clearly 
clustered with Mongoloid East Asians (Matsumura and Hudson 2004; Bulbeck 
2011a). The Semang resemble Australian Aborigines and New Guinea Highlanders, 
whereas the Senoi more resemble Aboriginal Malays (Bulbeck et al. 2005). These 
results are consistent with the two-layer hypothesis for the Semang and Andamanese 
but with the regional diversification hypothesis for Philippine negritos. 

Negrito Craniometrics.  Our first craniometric analysis presents the most 
reliable results for Andamanese because it is based on all 39 variables available 
for study. The comparative population with the smallest Mahalanobis D distance 
from Andamanese is the Philippines (3.77), followed by Hainan Chinese, and the 
West African Dogon (both 4.06). However, the Philippine and Hainan popula-
tions are closer to other East Asians (except for the Buriats of Siberia) than to the 
Andamanese, and these East Asians cluster with Micronesians and Polynesians, 
which are quite distant from Andamanese. Accordingly, Andamanese cluster 
with sub-Saharan Africans (Teita, Zulu and Dogon, and Kalahari Bushmen at 
a greater remove). Further, the secondary affinity of Andamanese as detectable 
from seriation (Figure 4) lies with European (Norse, Zalavar, Berg) and Egyptian 
populations. In this analysis, Andamanese appear clearly distinct from Southwest 
Pacific populations (Australians, Tasmanians, and the New Britain Tolai) and 
from Indians.

Our second craniometric analysis includes the 21 Howells-compatible 
variables measured by Hanihara for Philippine negritos (sample size for this 
analysis = 21). The resulting clusters and seriated order (Figure 5) are similar 
to those in the first analysis, except that the Amerindians (Santa Cruz, Peru, 
and Arikara) now cluster with East Asians rather than Europeans/Egyptians. 
Andamanese and Philippine negritos are closer to each other (Mahalanobis D 
distance = 2.26) than to any comparative population and so cluster together. The 
next closest Andamanese affinities are with the Dogon (2.90), whereas Philippine 
negrito affinities are with East Asians (2.44 with Philippines, 2.49 with Atayal). 
Together, Andamanese and Philippine negritos cluster with sub-Saharan Africans 
(here excluding Kalahari Bushmen) and now seriate adjacently to the Indian 
cluster (Figure 5). As in the first analysis, negrito and Southwest Pacific crania 
are distant from each other.

Our third craniometric analysis includes the 16 Howells-compatible variables 
measured by von Bonin for Philippine negritos (sample size for this analysis = 
18). The resulting clusters are very similar to those in the second analysis, but the 
seriated order differs in that the cluster of three Southwest Pacific populations is 
now located adjacently to the sub-Saharan African cluster (Figure 6). Philippine 
negritos and Malays are closer to each other (Mahalanobis D distance = 1.80) 
than either is to any other population, and together they cluster with other East 
Asians. The Andamanese have variable affinities (e.g., 2.63 with the Dogon, and 
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Figure 4.  Seriated average-linkage dendrogram: Mahalanobis D distances for 35 male populations, 
using 39 cranial variables. Coefficient of variation with a perfect seriation, 78.2%.
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Figure 5.  Seriated average-linkage dendrogram: Mahalanobis D distances for 36 male populations, 
using 21 cranial variables. Coefficient of variation with a perfect seriation, 70.0%.
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Figure 6.  Seriated average-linkage dendrogram: Mahalanobis D distances for 36 male populations, 
using 16 cranial variables. Coefficient of variation with a perfect seriation, 69.1%.
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2.76 with Atayal and with Punjabis, vs. 3.10 with Philippine negritos). As in the 
two previous analyses, Andamanese cluster with sub-Saharan Africans. However, 
they now seriate next to Southwest Pacific populations.

Linear discriminant function classification of the Philippine negrito crania, 
analyzed as individual specimens, echoes the results described above. The negritos 
measured by Hanihara have their highest probability of membership (70th percentile 
posterior probability) with the Andamanese, whereas the negritos measured by 
von Bonin have their highest probability of membership with the Malays (Table 
3). Considering all 93 Philippine negrito crania together, we see that the highest 
probability of membership lies with Malays, but this reflects the larger number 
measured by von Bonin (62) than by Hanihara (31). If there is any common ground 
between Hanihara’s and von Bonin’s Philippine negrito samples, it is that both 
are moderately similar to the Philippine crania measured by Howells. The 70th 
percentile score for Philippine negritos’ membership with Howells’s Philippine 
crania is ~0.12, regardless of which set or subset of crania is considered (Table 3). 
This similarity did not register in the graphical representations of the Mahalanobis 
D distances (Figures 4–6), because Howells’s Philippine crania, while similar to 
Philippine negritos, are even more similar to other populations often dissimilar from 
Philippine negritos. Finally, note the total dissimilarity of Philippine negritos from 
Howells’s Southwest Pacific populations—zero classifications, and 70th percentile 
scores that never rise above 0.0011 (Table 3).

Linear discriminant function classification was also undertaken for the 
Orang Asli crania. The individual results are presented in Table 4, arranged in 
descending order of the number of variables available for analysis. To simplify the 
presentation, these individual results are presented only for the six comparative 
populations with the highest 70th percentile posterior probability scores. The 
Orang Asli classifications ranged widely beyond these six populations (Table 4, 
last column), to include southern Indian, Polynesian, New World, and Northeast 
Asian populations. However, even these sporadic similarities did not extend to 
Southwest Pacific populations, Melayu Malays, or Howells’s Philippine sample. 

In our attempt to understand Orang Asli craniometric affinities, we may 
focus just on the six most similar comparative populations. These include three 
sub-Saharan African populations (Dogon, Teita, and Zulu) and the Andamanese 
(Table 4). The Dogon and Andamanese essentially tie for being closest to the 
Orang Asli, with four and six classifications, respectively, and a 70th percentile 
score of ~0.1. From the available results, there is no reason to distinguish between 
the Semang and the Senoi in their craniometric affinities; for instance, of the eight 
Orang Asli classifications with sub-Saharan African populations, four involve the 
Semang and four involve the Senoi. Orang Asli crania also show some similarities 
with Punjabi and Hainan Chinese crania. However, the results overall suggest a 
broad affinity with sub-Saharan African and Andamanese crania.

The three main conclusions to take from the current analysis of negrito 
crania are as follows. First, Andamanese show a loose affinity with sub-Saharan 
Africans. Second, the Semang (and the Senoi) are similar to both Andamanese 
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Table 3. Results from Discriminant Function Analysis of Philippine Negrito Crania 
(highest score shown in boldface)

POPULATION NUMBER OF 
CLASSIFICATIONS

70TH PERCENTILE SCORE

HANIHARA—
ALL VARIABLES

a
VON BONIN—
ALL VARIABLES

b
OTHER CRANIA, 
INCOMPLETE

c
ALL 93 
CRANIA

Malays 23 0.019 0.238 0.464 0.204

Philippines 7d 0.119 0.118 0.121 0.119

Hainan 11 0.027 0.116 0.075 0.080

Andamans 11 0.337 0.034 0.018 0.068

Atayal 6 0.120 0.019 0.039 0.039

Dogon 4 0.053 0.027 0.011 0.037

Anyang 1d 0.008 0.079 0.030 0.028

North Japan 0 0.0079 0.054 0.029 0.027

South Japan 1 0.011 0.050 0.037 0.026

Arikara 4 0.0038 0.0070 0.028 0.013

Peru 4 0.0096 0.0079 0.033 0.011

Berg 4 0.0072 0.0026 0.013 0.0074

Zalavar 0 0.0057 0.014 0.0042 0.0060

Hawaiians 3 0.100 0.015 0.0052 0.0050

Guam 2 0.0002 0.033 0.0053 0.0033

Egyptians 1 0.0040 0.0034 0.0019 0.0024

Punjabis 1 0.0067 0.0004 0.0020 0.0024

Zulu 0 0.0044 0.0013 0.0010 0.0023

Santa Cruz 2 0.0007 0.0014 0.0028 0.0013

Buriats 0 0.00007 0.0030 0.0017 0.0013

Uttar Pradesh 0 0.0059 0.0003 0.0010 0.0012

Ainu 1 0.0006 0.0013 0.0014 0.0008

Norse 0 0.0021 0.0009 0.0008 0.0008

Moriori 0 0.00001 0.0012 0.0010 0.0006

Teita 3 0.0014 0.0002 0.0003 0.0004

Haryanavis 0 0.0008 0.0001 0.0004 0.0004

Tasmanians 0 0.0011 0.0001 0.0002 0.0003

Telugu 0 0.0002 0 0.0013 0.0003

Bushman 3 0.0081 0 0.00008 0.0002

Kannada 1 0.0002 0.0001 0.0005 0.0002

Tolai 0 0.0001 0.00004 0.0002 0.0001

Tamils 0 0.0001 0 0.0003 0.0001

Easter Island 0 0.0000001 0.0002 0.00003 0.00004

Eskimos 0 0 0 0.00001 0.000001

Australians 0 0.000001 0 0.000006 0.000001

aResults are based on 21 male and 7 female Philippine negritos.
bResults are based on 18 male and 2 female Philippine negritos.
cResults are based on 24 male and 21 female Philippine negritos.
dNumber of classifications relates only to the 65 male Philippine negrito crania.
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and sub-Saharan Africans. Third, this characterization also partly applies to the 
Philippine negritos recorded by Hanihara, but not at all to the Aeta recorded by 
von Bonin. As for Philippine negritos’ overall similarities (Table 3, last column), 
all five closest populations are based in tropical East Asia (Malaya, the Philippines, 
Hainan, the Andamans, and Taiwan), suggesting a geographic affinity regardless 
of negrito/non-negrito status. 

The findings presented here are supported by some but not all other studies on 
negrito craniometric affinities. A cluster comprising Andamanese and sub-Saharan 
African crania, based on Mahalanobis D2 distances, was initially presented by 
Howells (1973b). However, when he applied statistical methods that adjusted for 
size differences, he obtained quite different results (Howells 1989: Figures 5b, 6b, 
7b, 7c, 11, 12, 16, and 17). Andamanese either fell between sub-Saharan Africans 
and Europeans/Egyptians or else clustered with Europeans/Egyptians, or even 
clustered with East Asians/Guam. When South Asians and southwestern Asians 
were introduced to the comparisons, Wright (2002) found that Andamanese were 
closer to them than to sub-Saharan Africans, while Stock et al. (2007), adjusting for 
size, found that Andamanese clearly clustered with South Asians to the exclusion 
of other populations. On the other hand, Raghavan et al. (2013), also adjusting for 
size, find that Andamanese cluster with sub-Saharan Africans and are clearly distinct 
from South Asians. In sum, Andamanese crania show a wide range of affinities with 
Old World crania, apart from Southwest Pacific crania; however, a sub-Saharan 
African affinity is perhaps the most consistent result overall.

In the only other analysis that included sub-Saharan Africans in a study of 
Andamanese craniometrics, Uytterschaut (1983: Figure 12, Appendix 4) included 
Philippine negritos and three non-negrito Philippine populations but, regrettably, 
limited her number of variables to seven. While Philippine negritos and Anda-
manese both stood out as relatively isolated, Philippine negritos were closer to 
Mongoloid East Asians than any other populations, whereas the Andamanese were 
closer to the Dogon and Bushmen than any other populations.

Brace et al. (1991) have also examined Andamanese and Philippine negrito 
craniometrics, using 24 variables, and C-scores in order to register shape similarity. 
Whereas Andamanese clustered loosely with South Asians (Brace et al. 1991: Figure 
3), Philippine negritos clustered with East Asian Mongoloids and most closely 
with those from the Philippines (Brace et al. 1991: 258; see also their Table 3). 
The authors did not like these results and so found a way to obtain the result they 
wanted, which was for Andamanese and Philippine negritos to cluster, and the 
negrito cluster to then join with Southwest Pacific groups (Brace et al. 1991: Figure 
4). However, the methodology to obtain this result was flawed in such respects 
as combining indices and direct measurements in the same analysis, including an 
index based on two autocorrelated variables (effectively removing both variables 
from the analysis), and including an idiosyncratic index that related upper facial 
projection to midfacial breadth (Bulbeck et al. 2006: 127–128). Setting aside this 
last, methodologically flawed “result,” we can conclude that their analysis reiter-
ates the Mongoloid status of Philippine negrito craniometrics. It also confirms the 
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Andamanese–South Asian similarity found by some other studies, although in the 
context of excluding sub-Saharan Africans from the comparisons.

The single study that has compared all three negrito groups on their cranio-
metrics also focused on shape, through derivation of the Penrose size and shape 
distances, based on 12 variables (Bulbeck 1996). Von Bonin’s Philippine negritos 
clearly clustered with Southeast Asians, especially Javanese, in cranial shape, and 
also proved to have moderately large crania. Far removed from Philippine negritos 
was a cluster that included Andamanese and Semang along with coastal New Guinea 
crania and, at a further remove, Senoi and Tamils. Although this latter cluster was 
based on shape, these were also the five groups with the smallest crania. This cluster 
linked with the East Asian (including Philippine negrito) cluster but tended toward 
the cluster comprising Southwest Pacific groups with medium-size to large crania. 
Although this analysis excluded sub-Saharan Africans, it confirmed three important 
points noted above: Andamanese crania resemble those of the Semang and Senoi; 
Andamanese and Orang Asli crania are distinct from Mongoloid East Asian crania; 
and Philippine negritos have Mongoloid craniometrics, overall.

Negrito Cranial Morphology.  As explained in “Materials and Methods,” 
Boolean formulas were developed that discriminated most effectively between the 
cranial morphology of Mongoloid Indo-Malays and the three other groups (Aus-
tralian Aborigines, Melanesians, and South Asians) for which comparable, cranial 
morphological data are available. The formulas (Tables 5–7) are expressed from 
the perspective of Indo-Malays—if a specimen evaluates as “True” for the expres-
sion, the specimen is classified as Indo-Malay, but if it evaluates as “False,” it is 
classified with the non-Indo-Malay group. Also, three types of formulas were con-
structed. The most important formula is the one with the strongest discrimination, 
as measured by the difference of proportions score. The second formula correctly 
classifies all Indo-Malays that could be evaluated, and as large a proportion of the 
non-Indo-Malay group as possible. The logic here is that any specimen that does 
not classify as Indo-Malay falls outside the Indo-Malay range of variation. The 
third formula correctly classifies all specimens from the non-Indo-Malay group 
that could be evaluated and also as large a proportion of the Indo-Malays as pos-
sible. The logic here is that any specimen that does not classify with the non-Indo-
Malay group falls outside the range of variation of the non-Indo-Malay group.

Australian Aborigines could be clearly distinguished from Indo-Malays 
on both the formula with the strongest discrimination (<10% of both Australians 
and Indo-Malays would be misclassified) and on the formula that successfully 
classifies all Indo-Malays (when <30% of Australians would have been classified as 
Indo-Malay). Melanesians and South Asians were reasonably distinguishable from 
Indo-Malays on the formulas with the strongest discrimination, when one-quarter 
or less of Indo-Malays, Melanesians and South Asians would be misclassified 
(Tables 5–7).

Original cranial morphological observations are available for 13 Andaman Is-
lander males (11 by Johan Kamminga, 2 by the author), two Semang males (including 
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Table 5. Boolean Formulas Classifying Indo-Malay and Australian Male Crania

TYPE OF FORMULA INDO-MALAY EXPRESSION (AUSTRALIAN 
EXPRESSION IS THE LOGICAL OPPOSITE)

CORRECTLY CLASSIFIED

INDO-MALAYS AUSTRALIANS

Strongest discrimination [(glabella not large OR supraorbital 
breadth not large) AND (sagittal 
keel indistinct OR nasofrontal 
articulation width narrow OR 
parietal bossing prominent) AND 
palate module ≤ 39] OR cranial 
index ≥ 75

113/117 (97%) 176/194 (91%)

All Indo-Malays (palate module ≤ 39 OR cranial 
index ≥ 75) AND (glabella not 
large OR median frontal ridge 
indistinct OR sagittal keel 
indistinct)

117/117 (100%) 143/199 (72%)

All Australians Cranial index ≥75 AND [orbital 
border sharp OR phaenozygy 
absent OR (nasofrontal articulation 
width narrow AND transverse 
occipital torus absent)]

54/117 (46%) 210/210 (100%)

Sources: Australians, Stanley Larnach Papers (South Australian Museum, Adelaide, Australia), Brown 
(1982); Indo-Malays, D. Bulbeck (unpublished data), J. Kamminga (unpublished data).

Table 6. Boolean Formulas Classifying Indo-Malay and Melanesian Male Crania

TYPE OF FORMULA INDO-MALAY EXPRESSION (AUSTRALIAN 
EXPRESSION IS THE LOGICAL OPPOSITE)

CORRECTLY CLASSIFIED

INDO-MALAYS MELANESIANS

Strongest discrimination Orbital border sharp OR transverse 
occipital torus absent OR (cranial 
index ≥ 75 AND palate module ≤ 
39 AND anterior nasal spine less 
than Broca 4)

83/112 (74%) 416/493 (84%)

All Indo-Malays Cranial index ≥ 75 OR [palate 
module ≤ 39 AND (orbital border 
sharp OR supraorbital breadth not 
large OR frontal curvature index 
> 24.7)]

117/117 (100%) 200/492 (41%)

All Melanesians (orbital border sharp OR 
transverse occipital torus absent) 
AND (phaenozygy absent OR 
parietal bossing prominent) AND 
[cranial index ≥ 75 OR (frontal 
curvature index > 24.7 AND 
supraorbital breadth not large AND 
supramastoid crest not slight)]

27/117 (23%) 525/525 (100%)

Sources: Melanesians, Green (1990), D. Bulbeck (unpublished data). J. Kamminga (unpublished 
data); Indo-Malays, D. Bulbeck (unpublished data), J. Kamminga (unpublished data).
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Table 7. Boolean Formulas Classifying Indo-Malaysian and South Asian Male Crania

TYPE OF FORMULA INDO-MALAY EXPRESSION (AUSTRALIAN 
EXPRESSION IS THE LOGICAL OPPOSITE)

CORRECTLY CLASSIFIED

INDO-MALAYS SOUTH ASIANS

Strongest discrimination (cranial index ≥ 75 OR parietal 
bossing prominent) AND (subnasal 
prognathism not large OR 
supraorbital breadth large) AND 
(glabella not large OR transverse 
occipital torus present)

63/85 (74%) 59/65 (91%)

All Indo-Malays No such expression exists N/A N/A
All South Asians Supraorbital breadth large AND 

(phaenozygy absent OR parietal 
bossing prominent OR subnasal 
prognathism not large) AND 
(glabella not large OR transverse 
occipital torus present)

17/106 (16%) 67/67 (100%)

Sources: D. Bulbeck (unpublished data), J. Kamminga (unpublished data).

the Pekan adolescent), and the Kinta Senoi male (Bulbeck 1981: 303). How well 
they classify as Indo-Malay compared with neighboring groups is summarized in 
Table 8. The negritos and Kinta Senoi are clearly distinguishable from Australians. 
They generally classify as Indo-Malays and are only ever classified as Australian (11 
of 16) using the formula that also classifies half of the Indo-Malays as Australian in 
correctly classifying all of the Australians. However, the negritos and Kinta Senoi 
overall resemble Melanesians and South Asians in their cranial morphology more 
than they resemble Indo-Malays. With respect to the formulas with the strongest 
discrimination, 14 of 16 (88%) classify as Melanesian, and 10 of 16 (63%) classify 
as South Asian, compared with around one-quarter of Indo-Malays that would have 
classified as Melanesian or as South Asian with the same formulas. Negritos and the 
Kinta Senoi do not fall outside of the Indo-Malay range of variation in their cranial 
morphology—all would classify as Indo-Malay using the formulas sufficiently broad 
for Indo-Malay variation to correctly classify all Indo-Malays—but they fit better 
within the Melanesian and/or South Asian range of variation.

While the Semang show the same pattern of cranial morphological associa-
tions as do the Andamanese, so does the Kinta Senoi. Also, whether Andamanese 
and Orang Asli might be more similar to Africans than to Melanesians and South 
Asians in their cranial morphology (as in their craniometrics) is not currently known. 

Discussion

Negritos have been recognized as an “entity” on the basis of sharing dark skin, 
frizzy hair, and small stature (Table 1), but other commonalities are not obvious 
(Table 9). The genetic evidence would refute any scenario that had negritos sharing 
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Table 8. Classification of Andamanese, Semang, and Kinta Senoi Male Crania in Terms of Cranial M

COMPARISON/
TYPE OF FORMULA INDO-MALAYS COMPARED WITH AUSTRALIANS 

 Strongest  All All 

 discrimination Indo-Malays Australians 

Andamanese 13/13 Indo-Malay 13/13 Indo-Malay 8/13 Australian 

Semang adult Indo-Malay Indo-Malay Australian 

Semang adolescent Indo-Malay Indo-Malay Australian 

Kinta Senoi Indo-Malay Indo-Malay Australian 

a common ancestry to the exclusion of neighboring populations. Dental morphology 
provides hints of similarities between different negrito groups, but these are less 
convincing than the similarities these negrito groups show with various non-negrito 
groups. Craniometrics and cranial morphology find a certain degree of negrito 
homogeneity in cranial form, but in this case convergent evolution is likely to be 
a factor. This is because Malay Peninsula Hoabinhian and Neolithic crania eschew 
any metrical affinities with the Andamanese in deference to Tasmanian, Zulu, and 
Easter Island classifications. Also, the Malay Peninsula Hoabinhian (although not 
the Neolithic) cranial morphology is more Australian than Melanesian-like (Bulbeck 
2005; Bulbeck and Adi 2005; Bulbeck and Zuraina 2007). Thus, while all negrito 
groups can trace a substantial proportion of their ancestry to the Late Pleistocene 
Homo sapiens colonists of the Asia-Pacific, their ancestral lineages appear to have 
evolved largely independently of each other (Figure 1).

In contrast to the lack of evidence for negritos’ shared unique ancestry, there 
is considerable evidence for shared unique ancestry between the Semang and Senoi 
(Table 9). Dental metrical shape analysis is the only aspect where the Semang 
and Senoi do not resemble each other. In addition, the Senoi appear to be at least 
as similar to Philippine negritos and Andamanese as the Semang are, as in the 
analysis of nuclear DNA markers that clustered the Senoi with Philippine negritos 
(Tan 2001), and the Andamanese metrical classification of two Senoi crania (Table 
4). It is as though the Mongoloid traits of light skin and nonfrizzy hair had been 
absorbed by a non-Mongoloid population.

Philippine negritos clearly outrank the Senoi in their tendency to associate 
with Mongoloid Southeast Asians, notably those in the Philippines. Although 
Philippine negritos evince sporadic non-Mongoloid associations, to a large degree 
it is as though the traits of dark skin and frizzy hair had been absorbed by a 
Mongoloid population.

The clue to understanding the situation may be to recognize the existence 
of marital exchange between negrito and non-negrito neighbors. This predomi-
nantly involved non-negrito men marrying into negrito communities or negrito 
women marrying into non-negrito communities, at least in Palawan (Schebesta 
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Morphology

INDO-MALAYS COMPARED WITH MELANESIANS INDO-MALAYS COMPARED WITH SOUTH ASIANS

Strongest All All Strongest All

discrimination Indo-Malays Melanesians discrimination South Asians

11/13 Melanesian 13/13 Indo-Malay 13/13 Melanesian 9/13 South Asian 13/13 South Asian

Melanesian Indo-Malay Melanesian Indo-Malay South Asian

Melanesian Indo-Malay Melanesian South Asian South Asian

Melanesian Indo-Malay Melanesian Indo-Malay South Asian

Table 9. Summary of Investigations into Negrito Genetic and Osteological Affinities

BIOLOGICAL INDICATOR EVIDENCE THAT NEGRITOS 
SHARE A UNIQUE COMMON 
ANCESTRY?

NEGRITO AFFINITIES WITH 
“MONGOLOID” SOUTHEAST 
ASIANS?

NEGRITO AFFINITIES WITH 
OUTSIDE POPULATIONS?

Mitochondrial DNA None evident Semang with Senoi; 
Philippine negritos with 
Philippine non-negritos

Andamanese with South 
Asians

Nuclear DNA No, although evidence 
is consistent with gene 
flow between negrito 
lineages

Semang with Senoi; 
Philippine negritos with 
Philippine non-negritos

Andamanese with South 
Asians

Dental morphology Inconsistent hints Semang with Senoi; 
Batak with Mongoloid 
Southeast Asians (both 
inconsistently)

Andamanese with South 
Asians; Semang with 
New Guinea and Europe

Dental metrical 
shape

None evident Philippine negritos with 
Mongoloid East Asians

Andamanese and 
Semang with Southwest 
Pacific groups

Craniometrics Semang and one 
Philippine negrito 
sample similar to 
Andamanese

Semang similar to 
Senoi; Philippine 
negritos with Malays 
and Philippine 
non-negritos 

Andamanese, Semang, 
and one Philippine 
negrito sample with 
Africans

Cranial morphology Andamanese and 
Semang not clearly 
different

Semang not clearly 
different from Senoi

Andamanese and 
Semang with 
Melanesians and South 
Asians
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and Lebzelter 1928; Scholes et al. 2011). A child of a negrito mother may be 
predominantly negrito in appearance. In this case, membership with the mother’s 
natal community may be easier to achieve than with the father’s natal community, 
especially if there are any doubts as to the child’s paternal ancestry. Alternatively, 
the child’s way into the father’s natal community may be paved by predominantly 
non-negrito looks. Any traits whose genetic basis is not linked to hair form or 
skin color—all of those reviewed in this study, to my knowledge—would freely 
pass between negrito and non-negrito communities even while these communities 
tended to retain their distinctive physical looks. After a certain point, however, the 
generation of too many individuals of intermediate appearance would break down 
the physical distinction and lead to populations with highly variable physical looks, 
such as the Saoch and the Mamanwa.

This scenario may be appropriate for ethnographic situations where negrito 
foragers and non-negrito communities (predominantly horticulturalists in ethno-
graphic times) coexist, but what about the swathes of Indo-Malaysia where negritos 
have not been documented? Curiously, the large equatorial islands with the greatest 
expanses of rainforest fall in the latter category: Borneo and Sumatra, with their 
“Mongoloid” rainforest foragers, and Sulawesi, where rainforest foragers have not 
been recorded (see Grimes and Grimes 1987; Bulbeck 2006). Useful biological data 
on the Penan of Borneo and the Kubu of Jambi are to my knowledge unavailable 
for a satisfactory investigation of their biological affinities. What can be stated 
with confidence is that their population densities are low, like those of negrito 
(and non-negrito) rainforest foragers to their north, and they are facing the same 
problems of losing their rainforest habitat to the incursions of logging companies 
and swidden farmers. 

Intriguingly, the distribution of the B4a1a* paragroup includes Borneo and 
Jambi as well as Taiwan, the Philippines and North Maluku. Soares et al. (2011) 
estimate a terminal Pleistocene to early Holocene antiquity for the B4ala clade and 
an early-middle Holocene for its dispersal, more likely to than from Taiwan. Borneo 
has also produced Indo-Malaysia’s largest collection of biometrically analyzed 
pre-Neolithic and Neolithic burials, at Niah Cave. Manser’s (2007) analysis of 
these burials demonstrates their Southeast Asian craniodental osteology, particularly 
the pre-Neolithic burials. Care should be taken in reconstructing demographic 
expansion on the basis of the distribution of haploid loci. Nonetheless, the typically 
Mongoloid craniodental affinities of Philippine negritos may reflect a very long 
period of genetic interaction between populations stretching from Jambi to Taiwan, 
with the derivation of Mongoloid craniodental features discernible in Borneo by the 
early Holocene. This scenario would be in accord with the regional diversification 
hypothesis rather than the two-layer hypothesis. The potential relevance of the 
B4a1a* paragroup distribution can be seen from the fact that the Andaman Islands 
and Malaya lie outside it, and here we see that the negritos (as well as the Senoi) 
are clearly distinguishable from predominant Mongoloid patterns. In addition, 
human remains in Malaya retain resolutely non-Mongoloid affinities till at least 
the Neolithic (Bulbeck 2011a).



Craniodental and Genetic Affinities of Southeast Asia’s “Negritos” / 127

Certainly, attempts to frame the two-layer hypothesis in terms of a mid-
Holocene incursion of Mongoloid farmers into Southeast Asia lack certification. 
Proponents of this view disagree on whether the major site of Khok Phanom Di in 
south-central Thailand represents complex maritime foragers, comparable to the Da 
But sites in North Vietnam (Higham this issue), or the early expansion of mainland 
Southeast Asian farmers (Bellwood and Oxenham 2008). Archaeological evidence 
for the spread of agriculture associated with the expansion of the Malayo-Polynesian 
branch of Austronesian, from the Taiwan region into Indo-Malaysia, is ambiguous 
(Bellwood 2011). Whereas the osteological evidence for a demic diffusion from 
China to Southeast Asia associated with the Neolithic (however that is defined) 
is, to say the least, uncertain, historical records document the flow of immigrants 
from China into Southeast Asia for over 2,000 years, notably during the second 
millennium CE (Rae and Witzel 2008; Wikipedia 2012). This would be the only 
form of the “two-layer hypothesis” supported by the investigations summarized here, 
although I would prefer to interpret it as a version of the “regional diversification 
hypothesis” accompanied by significant north-to-south gene flow during the late 
Holocene (Figure 1C). 

Major historical inflow of genes from China into Southeast Asia is also sug-
gested by Chinese accounts of individuals of negrito appearance across a wider area 
than attested by ethnographic records. In the third century CE, K’ang T’ai wrote of the 
inhabitants of the early Southeast Asian state of Funan, near the Mekong Delta, that 
they were black and frizzy haired (Hall 1977: 27). Writing in the late seventh century 
CE, I-Tsing described the K’un-lun inhabitants of maritime Southeast Asia as having 
black skin and curly hair (Wolters 1967: 200). There are even Chinese accounts of 
small, dark-skinned people with curly hair as far north as Taiwan (Quartly 2004).

From the foregoing discussion, there would be no basis for assuming that, at 5 
kya, Taiwan was populated by light-skinned, straight-haired individuals, whether or 
not they had Mongoloid craniodental characters. Nor would there be a basis to assume 
that their contemporaries to the southwest were uniformly dark skinned, woolly 
haired, or craniodentally non-Mongoloid. Nor would there be a basis to assume that 
Neolithic émigrés from Taiwan overran the pre-Neolithic Indo-Malaysians and, in so 
doing, directly established the numerical dominance (as observed ethnographically) 
of inhabitants of Mongoloid appearance. The dispersal of Malayo-Polynesian across 
Indo-Malaysia was certainly accompanied by significant genetic input, accounting 
for up to 20% of present-day Indo-Malaysian mtDNA, according to Hill et al. 
(2007). This linguistic dispersal would correspond to one or several of the popula-
tion injections into Indo-Malaysia depicted in Figure 1C. However, the extent of 
its impact on Indo-Malaysians’ physical features and skeletal characters would be 
a matter of conjecture.

Anyway, by the ethnographic present, negritos were restricted to circumscribed 
habitats, either the islands of the Andaman chain or remnant forest tracts in Malaya 
and the Philippines. This restriction to circumscribed habitats is the likely root 
cause for their shared features of small stature and a gracile (albeit not always 
“Mongoloid”) cranial form.
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Conclusions

Genetic evidence reveals that much of the ancestry of negrito populations is deeply 
rooted, reaching back to when Homo sapiens dispersed from Africa to colonize 
tropical Asia and Australia/New Guinea in the Late Pleistocene. The dark skin and 
woolly hair of negritos are also parsimoniously interpreted as retentions of archaic 
traits of these early colonists. However, none of this provides a basis for recognizing 
the negritos as a single lineage characterized by shared ancestry exclusive of other 
non-African lineages. On the contrary, in both their genetics and their craniodental 
osteology, negrito affinities are inconsistent both with respect to other negritos and 
in relation to the non-negrito populations of South Asia, Southeast Asia, and the 
Southwest Pacific. Cranial form (metrics and morphology) alone hints at a similarity 
covering Andaman Islanders, the Semang, and to some degree Philippine negritos. 
But in this case convergent evolution may be suspected, because the presumed 
ancestors of the Semang show quite different cranial affinities.

Andaman Islander external affinities lie mainly with South Asians but not 
consistently so. The Semang resemble their Senoi neighbors in numerous respects, 
and both could be viewed as “non-Mongoloid” in their associations. The Philip-
pine negritos, on the other hand, often demonstrate affinities with Mongoloid 
populations, notably those in the Philippines. A model is proposed whereby the 
offspring of negrito/non-negrito marriages would tend to have been accepted in the 
negrito or non-negrito community based on looks, allowing the ready cross-flow 
of genes that do not code for physical looks. Also, the distribution of the B4a1a* 
paragroup is proposed as important for understanding the appearance of Mongoloid 
craniodental features in Island Southeast Asia/Taiwan, as the Philippines lie within 
this distribution whereas Malaya and the Andamans lie outside of it.

Acknowledgments My thanks to two anonymous referees and especially Phillip Endi-
cott for their comments on this study. I also thank Johan Kamminga and Daniel Rayner 
for copies of the morphological data they recorded on South Asian, Indo-Malay, and 
Melanesian crania. Craniometric data used in this study were provided to me by Daniel 
Rayner, Pathmanathan Raghavan, and Tsunehiko Hanihara. Marta Lahr supervised my 
access to the Pangan and Pekan Semang crania I recorded at the Cambridge University 
Duckworth Laboratory. Ann Guy provided me access to the Stanley Larnach papers at 
the South Australian Museum. Museum observations included in this study were funded 
by two Australian Research Council (ARC) Discovery grants (“South Asia’s Contribu-
tion to the Peopling of Australasia,” with Colin Groves, and “The Flores Hobbit—Homo 
floresiensis or Microcephalic Eastern Indonesian?,” with Marc Oxenham) and an ARC 
Linkage International Award (“Echoes of the Earliest Homo sapiens’ Movement Out of 
Africa,” with Stephen Oppenheimer and Alan Cooper). My travel expenses to the 2012 
“Negrito hypothesis” workshop in Paris were funded by a small research grant from the 
School of Culture, History and Language, Australian National University.



Craniodental and Genetic Affinities of Southeast Asia’s “Negritos” / 129

Received 4 October 2012; revision accepted for publication 30 April 2013.

Literature Cited
Barik, S. S., R. Sahani, B. V. R. Prasad et al. 2008. Detailed mtDNA genotypes permit a reassessment 

of the settlement and population structure of the Andaman Islands. Am. J. Phys. Anthropol. 
136:19–27.

Barrows, D. P. 1910. The negrito and allied types in the Philippines. Am. Anthropol. 12:358–376.
Bellwood, P. 1997. Prehistory of the Indo-Malaysian Archipelago. Rev. ed. Honolulu: University of 

Hawai‘i Press.
Bellwood, P. 2005. First Farmers: The Origins of Agricultural Societies. Malden, MA: Blackwell.
Bellwood, P. 2011. Holocene population history in the Pacific region as a model for worldwide food 

producer dispersals. Curr. Anthropol. 52: S363–378.
Bellwood, P., and M. F. Oxenham. 2008. The expansions of farming societies and the role of the Neo-

lithic demographic transition. In The Neolithic Demographic Transition and Its Consequences, 
J. P. Bocquet-Appel and O. Bar-Yosef, eds. Paris: Springer, 13–34.

Blevins, J. 2007. A long lost sister of Proto-Austronesian? Proto-Ongan, mother of Jarawa and Onge 
of the Andaman Islands. Oceanic Linguist. 46:154–198.

Brace, C. L., D. P. Tracer, and K. D. Hunt. 1991. Human craniofacial form and the evidence for the 
peopling of the Pacific. Bull. Indo Pac. Prehist. Assoc. 11:247–269.

Bronson, B. 1977. Against migration: A negative perspective on population movement in prehistoric 
southeast Asia. Kebar Sebarang 1:29–43.

Brown, P. 1982. Coobool Creek: A prehistoric Australian hominid population. Ph.D. diss., Australian 
National University.

Bulbeck, F. D. 1981. Continuities in Southeast Asian evolution since the Late Pleistocene. M.A. thesis, 
Australian National University.

Bulbeck, D. 1996. Holocene biological evolution of the Malay Peninsula Aborigines (Orang Asli). 
Perspect. Hum. Biol 2:37–61.

Bulbeck, D. 2000. Dental morphology at Gua Cha, West Malaysia, and the implications for “Sunda-
donty.” Bull. Indo Pac. Prehist. Assoc. 19:17–41.

Bulbeck, F. D. 2005. The Gua Cha burials. In The Perak Man and Other Prehistoric Skeletons of 
Malaysia, Zuraina M., ed. Penang: Penerbit Universiti Sains Malaysia, 253–309. 

Bulbeck, D. 2006. Economic and technological change during the middle and late Holocene in the 
Lamoncong highlands, South Sulawesi, Indonesia. In Uncovering Southeast Asia’s Past: 
Selected Papers from the 10th International Conference of the European Association of South-
east Asia Archaeologists, E. A. Bacus, I. C. Glover, and V. C. Piggot, eds. Singapore: National 
University of Singapore Press, 393–410.

Bulbeck, D. 2011a. Biological and cultural evolution in the population and culture history of Malaya’s 
anatomically modern inhabitants. In Dynamics of Human Diversity: The Case of Mainland 
Southeast Asia, N. Enfield, ed. Pacific Linguistics 627. Canberra: Australian National Univer-
sity, 207–255. 

Bulbeck, D. 2011b. Principles underlying the determination of population affinity with craniometric 
data. Mankind Quart. 52:35–89.

Bulbeck, D. 2012. Reliable Larnach and Macintosh characters as recorded by different observers. 
Unpublished manuscript (available from the author on request).

Bulbeck, D., and T. Adi. 2005. A description and analysis of the Gua Peraling human remains. In The 
Perak Man and Other Prehistoric Skeletons of Malaysia, M. Zuraina, ed. Penang: Penerbit 
Universiti Sains Malaysia, 311–343.

Bulbeck, D., R. A. Kadir, A. Lauer et al. 2005. Tooth sizes in the Malay Peninsula past and present: In-
sights into the time depth of the indigenous inhabitants’ adaptations. Int. J. Indig. Res. 1:41–50.



130 / BULBECK

Bulbeck, D., and S. O’Connor. 2011. The Watinglo mandible: A second terminal Pleistocene Homo 
sapiens fossil from tropical Sahul with a test on existing models for the human settlement of 
the region. HOMO 62:1–29.

Bulbeck, D., P. Raghavan, and D. Rayner. 2006. Races of Homo sapiens: If not in the Southwest 
Pacific, then nowhere. World Arch. 38:109–132.

Bulbeck, D., and Zuraina M. 2007. Gua Teluk Kelawar 1 and Holocene human evolution in Peninsular 
Malaysia. In Archaeological Heritage of Malaysia, M. Saidin and S. Chia, eds. Penang: Centre 
for Archaeological Research Malaysia, Universiti Sains Malaysia, 17–39. 

Chaubey, G., and P. Endicott. 2013. The Andaman Islanders in a regional genetic context: Reex-
amining the evidence for an early peopling of the archipelago from South Asia. Hum. Biol. 
85:153–172.

Cole, F.-C. 1913. The Wild Tribes of Davao District, Mindanao. Publication 170, Anthropological 
Series 12, no. 2. Chicago: Field Museum of Natural History.

Coon, C. S. 1962. The Origin of Races. New York: Knopf.
Coon, C. S., and E. E. Hunt Jr. 1965. The Living Races of Man. New York: Knopf.
Cooper, Z. 2002. Archaeology and History: Early Settlements in the Andaman Islands. Delhi: Oxford 

University Press.
Détroit, F., J. Corny, E. Z. Dizon, and A. S. Mijares. 2013. “Small size” in the Philippine human fossil 

record: Is it meaningful for a better understanding of the evolutionary history of the negritos? 
Hum. Biol. 85:45–66.

Dunn, M., N. Kruspe, and N. Burenhult. 2013. Time and place in the prehistory of the Aslian lan-
guages. Hum. Biol. 85:383–400.

Dutta, P. C. 1983. Research in biological anthropology of the Andaman negritos: A critical review. 
Anthropologie 21:259–268.

Eder, J. F. 1987. On the Road to Extinction: Depopulation, Deculturation, and Adaptive Well-being 
among the Batak of the Philippines. Berkeley: University of California Press.

Flower, W. H. 1880. On the osteology and affinities of the Andaman Islands. J. Anthropol. Inst. G. Br. 
Irel. 9:108–136.

Glinka, J. 1981. Racial history of Indonesia. In Asien I: Japan, Indonesien, Ozeanien, H. Suzuki et al., 
eds. Munich: Oldenbourg, 79–113.

Green, M. K. 1990. Prehistoric cranial variation in Papua New Guinea. Ph.D. diss., Australian Na-
tional University.

Grimes, C. E., and B. D. Grimes. 1987. Languages of South Sulawesi. Pacific Linguistics ser. D, no. 
78. Canberra: Australian National University.

Hall, D. G. E. 1977. A History of South-East Asia. 3rd ed. London: Macmillan.
Hatin, W. I., A. R. Nur-Shafawati, M.-K. Zahri et al. 2011. Population genetic structure of Peninsular 

Malaysia Malay sub-ethnic groups. PLoS One 6:e18312.
Hawkey, D. E. 1998. Out of Asia: Dental evidence for affinities and microevolution of early popula-

tions from India/Sri Lanka. Ph.D. diss., Arizona State University. Ann Arbor, MI: UMI Dis-
sertation Services. 

Heyer, E., M. Georges, M. Pachner, and P. Endicott. 2013. Genetic diversity of four Filipino negrito 
populations from Luzon: Comparison of male and female effective population sizes and dif-
ferential integration of immigrants in Aeta and Agta communities. Hum. Biol. 85:189–208.

Higham, C. 2013. Hunter-gatherers in Southeast Asia: From prehistory to the present. Hum. Biol. 
85:21–44.

Hill, C., P. Soares, M. Mormina et al. 2006. Phylogeography and ethnogenesis of Aboriginal Southeast 
Asians. Mol. Biol. Evol. 23: 2,480–2,491.

Hill, C, P. Soares, M. Mormina et al. 2007. A mitochondrial stratigraphy for Island Southeast Asia. 
Am. J. Hum. Genet. 80:29–43.

Hillson, S. 1996. Dental Anthropology. Cambridge: Cambridge University Press.
Howells, W. W. 1973a. The Pacific Islanders. London: Weidenfeld and Nicolson.



Craniodental and Genetic Affinities of Southeast Asia’s “Negritos” / 131

Howells, W. W. 1973b. Cranial Variation in Man. Papers of the Peabody Museum of Archaeology and 
Ethnology 67. Cambridge, MA: Harvard University.

Howells, W. W. 1973–1995. The William W. Howells Craniometric Data Set. http://web.utk.
edu/~auerbach/HOWL.htm, accessed 21 May 2011.

Howells, W. W. 1989. Skull Shapes and the Map. Papers of the Peabody Museum of Archaeology and 
Ethnology 79. Cambridge, MA: Harvard University.

Irish, J. D. 1997. Characteristic high- and low-frequency dental traits among sub-Saharan African 
populations. Am. J. Phys. Anthropol. 102:455–467.

Irish, J. D., and D. Gautelli-Steinberg. 2003. Ancient teeth and modern human origins: An expanded 
comparison of African Plio-Pleistocene and recent world dental samples. J. Hum. Evol. 
45:113–144.

Jablonski, N. G., and G. Chaplin. 2000. The evolution of human skin coloration. J. Hum. Evol. 
39:57–106.

Kloss, C. B. 1916. Measurements of some Sakai of Sungkai and Slim. J. Fed. States Mus. 6:71–84.
Larnach, S. L., and N. W. G. Macintosh. 1966. The Craniology of the Aborigines of New South Wales. 

Oceania Monographs 13. Sydney: University of Sydney.
Larnach, S. L., and N. W. G. Macintosh. 1970. The Craniology of the Aborigines of Queensland. 

Oceania Monographs 15. Sydney: University of Sydney.
Lie-Injo, L E. 1976. Genetic relationships of several Aboriginal groups in South East Asia. In The 

Origin of the Australians, R. L. Kirk and A. G. Thorne, eds. Canberra: Australian Institute of 
Aboriginal [and Torres Strait Islander] Studies, 277–306.

Manser, J. M. 2007. Morphological analysis of the human burial series at Niah Cave. Ph.D. diss., New 
York University. Ann Arbor, MI: UMI Dissertation Services.

Martin, R. 1905. Die Inlandstämme der Malayischen Halbinsel: Wissenschaftliche Ergebnisse enier 
Reise durch die Vereinigten Malayischen Staaten. Jena: Gustav Fischer.

Matsumura, H., and M. J. Hudson. 2004. Dental perspectives on the population history of Southeast 
Asia. Am. J. Phys. Anthropol. 127:182–209.

Migliano, A. B., I. G. Romero, M. Mespalu et al. 2013. Evolution of the pygmy phenotype: Evidence 
of positive selection from genome-wide scans in African, Asian, and Melanesian pygmies. 
Hum. Biol. 85:251–284.

Novellino, D. 2011. Toward a “common logic of procurement”: Unravelling the foraging-farming 
interface on Palawan Island (the Philippines). In Why Cultivate? Anthropological and Ar-
chaeological Approaches to Foraging-Farming Transitions in Southeast Asia, G. Barker and 
M. Janowski, eds. Cambridge: McDonald Institute for Archaeological Research, 105–119.

Olivier, G. 1956. Les Populations du Cambodge (Anthropologie Physique). Libraires de l’Académie 
de Médecine 120. Paris: Masson.

Omoto, K. 1985. The negritos: Genetic origins and microevolution. In Out of Asia: Peopling the 
Americas and the Pacific, R. Kirk and E. Szathmary, eds. Canberra: Journal of Pacific History, 
Australian National University, 123–131.

Omoto, K. 1995. Genetic diversity and the origins of the “Mongoloids.” In The Origin and Past of 
Modern Humans as Viewed from DNA, S. Brenner and K. Hanihara, eds. Singapore: World 
Scientific, 92–109.

Oppenheimer, S. 2011. mtDNA variation and southward Holocene human dispersals within mainland 
Southeast Asia. In Dynamics of Human Diversity: The Case of Mainland Southeast Asia, N. 
Enfield, ed. Pacific Linguistics 627. Canberra: Australian National University, 81–108.

Oppenheimer, S. 2012. Out-of-Africa, the peopling of continents and islands: Tracing uniparental 
gene trees across the map. Philos. Trans. R. Soc. Lond. B Biol. Sci. 367:770–784.

Quartly, J. 2004. In honor of the little black people. Taipei Times, 27 November 2004, 16.
Rae, I., and M. Witzel. 2008. The Overseas Chinese of South East Asia: History, Culture, Business. 

Houndmills, UK: Palgrave Macmillan.
Raghavan, P., D. Bulbeck, G. Pathmanathan, and S. K. Rathee. 2013. Indian craniometric variability 

and affinities. Unpublished manuscript.



132 / BULBECK

Rasmussen, M., X. Guo, Y. Wang et al. 2011. An Aboriginal Australian genome reveals separate 
human dispersals into Asia. Science 334:94–98.

Rayner, D. 2008. The dental morphology of modern and prehistoric Sri Lanka and its implications 
for the peopling of Australasia. Paper presented at the 77th annual meeting of the American 
Association of Physical Anthropologists, Columbus, Ohio, 10 April 2008.

Rayner, D., and D. Bulbeck. 2001. Dental morphology of the “Orang Asli” Aborigines of the Malay 
Peninsula. In Causes and Effects of Human Variation, M. Henneberg, ed. Adelaide: Austral-
asian Society for Human Biology/University of Adelaide, 19–41.

Reich, D., K. Thangarej, N. Patterson et al. 2009. Reconstructing India’s population history. Nature 
461:489–494.

Reich, D., N. Patterson, M. Kircher et al. 2011. Denisova admixture and the first modern human 
dispersals into Southeast Asia and Oceania. Am. J. Hum. Genet. 89:516–528.

Reid, L. A. 2013. Who are the Philippine negritos? Evidence from language. Hum. Biol. 85:329–358.
Sarasin, F. 1906. Versuch einer Anthropologie der Insel Celebes. Zweiter Teil: Die Varietäten des 

Menschen auf Celebes. Wiesbaden: C. W. Kreidel.
Scally, A., and R. Durbin. 2012. Revising the human mutation rate: Implications for understanding 

human evolution. Nat. Rev. Genet. 13:745–53.
Schebesta, P., and V. Lebzelter. 1926. Schädel und Skelettreste von drei Semang-Individuen. Anthro-

pos 21:959–990.
Schebesta, P., and V. Lebzelter. 1928. Anthropological measurements in Semangs and Sakais in Ma-

laya (Malacca). Anthropologie 6:183–251.
Scholes, C., K. Siddle, A. Ducourneau et al. 2011. Genetic diversity and evidence for population 

admixture in Batak negritos from Palawan. Am. J. Phys. Anthropol. 146:62–72.
Scott, G. R., and C. G. Turner II. 1997. The Anthropology of Modern Human Teeth. Cambridge: 

Cambridge University Press.
Soares, P., T. Rito, J. Trejaut et al. 2011. Ancient voyaging and Polynesian origins. Am. J. Hum. Genet. 

88:239–247.
Stein, A. 2007. Mamanwa images. http://mamanwa.blogspot.com.au, accessed 19 February 2013.
Stock, J. T., M. M. Lahr, and S. Kulatilake. 2007. Cranial diversity in South Asia relative to modern 

human dispersals and global patterns of human variation. In The Evolution and History of 
Human Populations in South Asia, M. D. Petraglia and B. Allchin, eds. New York: Springer, 
245–268.

Sullivan, L. R. 1918. Racial Types of the Philippines. Anthropological Papers of the American Mu-
seum of Natural History 23, part 1. New York: Trustees of the American Museum of Natural 
History.

Taillard, P. 1942. Les Saoch. Inst. Indoch. Ét. Homme Bull. Trav. 5:15–45.
Tan, S. G. 2001. Genetic relationships among sixteen ethnic groups from Malaysia and Southeast Asia. 

In Genetic, Linguistic and Archaeological Perspectives on Human Diversity in Southeast Asia, 
L. Jin, M. Seielstad, and C. Xiao, eds. Singapore: World Scientific, 83–92.

Turner, C. G., II. 1983. Sundadonty and Sinodonty: A dental anthropological view of Mongoloid 
microevolution, origin, and dispersal into the Pacific basin, Siberia and the Americas. In Late 
Pleistocene and Early Holocene Cultural Connections of Asia and America, R. S. Vasilievsky, 
ed. Novosibirsk: USSR Academy of Sciences, Siberian Branch, 147–157.

Turner, C. G., II, and J. F. Eder. 2006. Dentition of the Batak people of Palawan Island, the Philippines: 
Southeast Asian negrito origins. In Bioarchaeology of Southeast Asia, M. Oxenham and N. 
Tayles, eds. Cambridge: Cambridge University Press, 172–187.

Uytterschaut, H. T. 1983. Affinities of Philippine Populations. Ph.D. diss., State University of Gron-
ingen. Groningen: C. Regenboog.

von Bonin, G. 1931. Beitrag zur Kraniologie von Ost-Asien. Biometrika 23:52–113.
Wagenseil, F. 1967. Anthropologischer Untersuchung ostmalayischen negritos. Z. Morphol. An-

thropol. 59:1–25.



Craniodental and Genetic Affinities of Southeast Asia’s “Negritos” / 133

Wikipedia. 2012. Chinese emigration. http://en.wikipedia.org/wiki/Chinese_emigration, accessed 30 
September 2012.

Wolters, O. W. 1967. Early Indonesian Commerce. Ithaca, NY: Cornell University Press.
World Health Organization. 1995. The World Health Report 1995—Bridging the Gaps. Geneva: World 

Health Organization. 
Wright, R. V. S. 2002. Cranial identification—a request for more data. Br. Assoc. Biol. Anthropol. 

Osteoarchaeol. Annu. Rev. 3:5–6.


	Human Biology
	2013

	Craniodental Affinities of Southeast Asia's "Negritos" and the Concordance with Their Genetic Affinities
	David Bulbeck
	Recommended Citation

	Craniodental Affinities of Southeast Asia's "Negritos" and the Concordance with Their Genetic Affinities
	Abstract
	Keywords


	HB85'1-3 interior [w].indd

