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Abstract Kinh is the largest population in Vietnam. It belongs to Mon-Khmer linguis-
tically, but there is no last word for its origin. There are three hypotheses for the homeland
of Kinh. The formation of Kinh population is also hypothesized to have occurred by one of
two different modes. One is demic diffusion of Mon-Khmer, the other is Daic population
assimilated by Mon-Khmer. Population studies such as dermatoglyphics can be used to
determine the relevant mode. Fingerprints, palm prints, and sole prints of 135 individuals
from Kinh populations all over Vietnam were collected in this project. Principle component
analysis and dendrogram analysis were done based on the dermatoglyphic data of
populations from south China and Vietnam. Kinh Vietnamese was found to be quite close
to Deang and Blang, which belong to the Mon-Khmer group, but are not closely related to
the Daic populations. This study supports the demic diffusion mode of the formation of the
Kinh population. The interaction with the Daic population was never a significant course in
the formation of Kinh.
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Introduction

Vietnam is on the east side of Indo-China peninsula and in the connecting area of East and
Southeast Asia. In the studies on the origin of the populations in the whole East and
Southeast Asia, the population in Vietnam is very important. There are more than 82
million people in Vietnam, among which, more than 65 million are Kinh people [6]. The
origin of the Kinh Vietnamese is greatly disputed. The opinions can be classified into three
hypotheses. (1) Aborigine of Vietnam: The Kinh are the descendants of Daic Kloc (Luo
Yue) which was an ancient population that lived in Tonkin Plain in north Vietnam [8]. (2)
Migration from Yangtze area: The Kinh were a Daic tribe living around Yangtze River and
were driven southward by Han Chinese migrants from north China. (3) Emigration from
central Indo-China Peninsula: The culture and language of the Kinh were rooted in the
Mon-Khmer (Austro-Asiatic) family, so they could have originated in Mon-Khmer in the
west and came to Vietnam quite recently.

The Aborigine Hypothesis is a popular one accepted by the government of Vietnam and
has been written in the history textbooks. This hypothesis insists that Daic Kloc, a Daic
population which lived in Tonkin Plain around Hanoi in north Vietnam, was the ancestor of
not only modern Daic but also Kinh Vietnamese [12]. However, the Kinh is linguistically
Austro-Asiatic and not Daic. The early culture according to archaeology is a Bai Yue (ancient
Daic) system, but there is no strong evidence that the Kinh are the direct descendants of the
people of that culture. Most of the people think that the earliest people that lived in a certain
area should have sovereignty; the Aborigine Hypothesis is supported by the government of
Vietnam. However, no one will have doubt that the sovereignty of Vietnam belongs to the
people of Vietnam such as the Kinh who has lived there for more than a thousand years. So
there is no excuse to choose academic conclusions based on political reason.

Yangtze Migrant Hypothesis has even less evidence, but was imposed by the right wing
of Vietnam in the early 1980s to destroy the friendship between China and Vietnam. This
hypothesis even suggested that all the area south of the Yangtze was the home area of the
Kinh’s ancestor; the Han Chinese moved southward from north China, occupied south
China, and drove the Kinh to Vietnam. As the studies of ethnic history in south China was
not well done at the time, the Daic’s homeland in south China was changed to the Kinh’s
ancestor’s, and the migration and assimilation was explained as a banishment. These
rationalizations are not logical at all, especially as today, the south China ethnic history is
much clearer. This hypothesis has been rejected by academia.

Central Indo-China Peninsula Emigration Hypothesis was formed step by step with the
linguistic research on the Vietnamese. This hypothesis is supported by scientific evidence.
There have been several steps in the taxonomic research of Vietnamese. At first, as Vietnamese
has tones and shares a large vocabulary with Chinese, it was grouped into Sino-Tibetan. Later, it
was found that the tones of Vietnamese appeared very recently [7] and the Chinese-like
vocabulary is also borrowed from Han Chinese during their shared history [13]; these two
aspects had nothing to do with the origin of Vietnamese. Vietnamese was then classified into
the Kam-Tai subfamily of Daic together with Zhuang (including Nung and Tày in North
Vietnam) and Thai, after removing the surface influences of Chinese. Nevertheless, the Daic
aspects were also borrowed from Zhuang in their long history of being neighbors, not original
aspects of Vietnamese. Finally, Vietnamese was classified into the Austro-Asiatic linguistic
family, the Mon-Khmer subfamily, Viet-Moung branch [5] after more studies were done.
There are ten languages in Viet-Moung branch: Arem, Maleng, Chut, Hung, Tho, Bo,
Moung, Nguôn, Aheu, Kinh (Vietnamese). Most of the languages are found around
Khammoun Province in central Laos (including those connected areas in Vietnam and
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Thailand) and are classical Mon-Khmer languages, except Kinh and Moung, spreading to
north Vietnam and being influenced by Chinese and Daic [6]. So, the origin of Kinh could be
traced back to central of Laos or even westward. It may not be as early as we had thought that
Kinh and Moung arrived in Vietnam becoming the masters of Tonkin Plain in north Vietnam,
displacing Nung, Tày and Cham, etc. The beginning of the migration may be only hundreds
of years before the recorded history of Vietnam from 939 A.D.

As far as linguistic classification of the Vietnamese language has been almost ensured, the
formation of Vietnamese population remains to be unknown. As the Kinh language
originated in Mon-Khmer and influenced by Chinese and Daic linguistically, it is not sure
what the proportions of Mon-Khmer, Chinese, and Daic are in the Kinh population. The
human biological studies are required to address this problem. Human biology studies on
Vietnam have seldom been reported, so the genetic structure also remains unknown. The
Center for Anthropological Studies at Fudan University has studied the Y chromosome in
several samples of Kinh and Moung and found they were close to the Mon-Khmer, not the
Daic [9]. The Kinh population from central Vietnam has also been studied on HLA diversity
and was differentiated from the populations of China by Guangxi Medical University [17].
The ethnic populations are extremely complex and important to the anthropological studies
on East Asia, which requires deeper studies of human biology. In 2003, a cooperative study
on the populations from all over Vietnam was carried out between Fudan Univeristy, Guangxi
Medical University and Huê Medical College. In this study, dermatoglyph specimens were
collected. In this paper, we studied the general structure by analyzing the dermatoglyph of the
Kinh and revealed the biological history of the Kinh.

Dermatoglyph is the patterns of skin on the palms and soles of primates. There are two
kinds of patterns, refined ridges and cursory creases. The history of dermatoglyphics is
quite long [1], and the heredity of dermatoglyph was proven [3, 4, 15], especially for ridges
which are closely related with the neural system. So, dermatoglyphs are always a very
important human biological index for ethnic populations [14, 18]. The formation of the
dermatoglyphic patterns are influenced by a number of genes. Although the subsections are
monogenic, the whole dermatoglyph can be considered as polygenic character. Some
subsections will be influenced by the environment during development, which adds to its
complexity. Dermatoglyphic indexes can represent the holistic genetic structure of a certain
population in a certain extent. Analyzing the relationships among the populations with
dermatoglyphs can result in the summation of all kinds of the historical processes and is
useful in discerning the formation of an ethnic population.

Materials and Methods

Samples

The samples are Kinh people from all over Vietnam, mainly from Hanoi and Huê. As the
Kinh people are mostly in north and middle of Vietnam, our sample can represent the whole
Kinh population in Vietnam. Our samples were collected from healthy adults with ages 20
to 40, which can avoid the data biases caused by samples that are too old or too young. The
sample size is male 66, female 69. Our sample size is not very impressive, but according to
the previous studies [2], 135 should be enough to describe the population. Although the
population of Kinh is quite large nowadays, the efficient population size could be rather
small, as the population may have gone through a demic expansion recently. Every subject
signed the informed consent.
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Methods of Dermatoglyph Rubbing and Classification

The dermatoglyph on fingers, palms, and soles of the subjects were printed on white paper
with printing ink. Both front and two side faces were printed. The specimen contained the
intact dermatoglyph from every subject.

Parameters of dermatoglyph are classified into three types, pattern types counting, palm
measuring, and ridge number counting [1]. The pattern types and partitions [2] are shown in
Fig. 1.

Partition For hands and feet, we used L for left and R for right. For fingers, we used digits
1 to 5 for thumb, forefinger, middle finger, ring finger, little finger. The front part of the
palm is interdigital area; the rear part is the thenar eminence. There is a triradius formed by
the ridges going in three different directions on the palm in the rear area of every finger.
They are presented by a, b, c, d from forefinger to little finger. The area between triradius a
and the thumb is called interdigital area I, and those between a, b, c, d are called interdigital
area II, III, IV, separately. The palm area in rear of the thumb is called the thenar (T), and
that in rear of triradius d is called the hypothenar (H). The inter-toe area is parted in the

Fig. 1 Partition and classification of dermatoglyph. Solid lines are creases and broken lines are major ridges.
Direction: d (distal), f (fibular), p (proximal), r (radio), t (tibial), u (ulnar). Other abbreviations are explained
in the following paragraphs
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same way as interdigital area. The sole thenar ball is in rear of halluces toe. The patterns in
sole hypothenar and calcar (R) areas are also counted usually.

Pattern Classification The frequencies of ridge patterns on fingers, interdigital areas,
thenar, and hypothenar eminences, inter-toe areas, sole thenar ball, sole hypothenar, and
calcaneal areas were counted. The patterns are usually classified into three major types:
Arch (A), Loop (L), Whorl (W). Loops and whorls are considered as a true pattern. Usually,
the interdigital areas, inter-toe areas, thenar eminences, and calcaneal areas only contain
loops; thus, only true pattern frequencies were counted in these areas. All of the pattern
types were counted in fingerprints and sole thenar balls. Fingerprint patterns are classified
into simple arch (As), tent arch (At), ulnar loop (Lu), radio loop (Lr), screw whorl (Ws),
circle whorl (Wc), double loop whorl (Wd). Sole thenar ball patterns are classified into
distal arch (Ad), proximal arch (Ap), tibial arch (At), fibular arch (Af), distal loop (Ld),
proximal loop (Lp), tibial loop (Lt), fibular loop (Lf), simple whorl (Ws), complex whorl
(Wx), and triradius (Tt). Palm flexion creases are classified into normal style (N), bridge
style (B), Sydney line (Sd), and Simian line (Sm).

Palm Measuring (1) Percent distance of palm axial triradius (tPD). The palm axial triradius
(t) is located in the rear part of the palm. The length of the perpendicular form t triradius to
palm proximal crease (P) is tP value, the length of the beeline between the midpoints of the
palm distal crease and the proximal crease is the PD value. Percentage of tP to PD is the
tPD value. (2) ∠atd is the angle of triradii a, t, and d.

Ridge Number Counting (1) The finger ridge count (FRC) is the number of the ridges
between the central point of the pattern and the closest triradius. The central point and the
triradius are not counted. The FRC of the arch pattern is 0. There are two triradii and two
FRC for a whorl, and only the bigger one is counted. The summation of the FRC of the ten
fingers is called the total finger ridge count (TFRC). (2) a–b Ridge count (a–bRC) is the
number of ridges between triradii a and b, and not including a and b.

Data Analysis

The dermatoglyphic data of Kinh Vietnamese were compared with those published data of
the ethnic groups in south China [2]. Principle component (PC) analysis and dendrogram
cluster analysis were done by SPSS13.0. Data were standardized before PC analysis [11].
PC plots were drawn with the first four PCs, and the distributions of the populations were
observed in the plots. Median clustering classification in SPSS, a cluster method in which
squared Euclidean distances are commonly used, was used to draw out the dendrogram and
figure out the similarity among the populations.

Results

Fingerprints of Kinh Vietnamese

Table 1 presents the frequencies of the fingerprint types. Ulnar loop and screw whorl were
the most frequent types, while tent arch and circle whorl were not found. Ulnar loops were
mostly found on little and middle fingers. Screw whorls were mostly found on ring fingers.
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The types of forefingers of left hands were the most various, which suggested that the left
forefinger shall be the best finger to be used for fingerprint on bargains in Vietnam. Double
loop whorls were mostly found on thumbs, and mostly on the right hand for male and the
left for female. There was no significant difference between the two genders (P=0.996).

The finger ridge count data are shown in Table 1. FRC of the fingers were fairly similar
to each other, which fit the character of a large population. The difference between genders
was not big (P=0.63).

Palm Patterns of Kinh Vietnamese

Frequencies of the palm true pattern of Kinh Vietnamese are shown in Table 2. The highest
frequency appeared in interdigital area IV. The frequencies of area III pattern on right hands

Table 1 Frequencies of the fingerprint types (%) and FRC of Kinh Vietnamese

Gender Finger As At Lu Lr Ws Wc Wd FRC

Male L1 3 0 47 0 34.9 0 15.2 11.9
L2 10.6 0 40.9 6.1 37.9 0 4.6 14.3
L3 1.5 0 59.1 0 36.4 0 3 11.9
L4 0 0 28.8 4.6 65.2 0 1.5 10.7
L5 0 0 62.1 3 28.8 0 6.1 17.0
R1 3 0 27.3 0 43.9 0 25.8 11.3
R2 4.6 0 27.3 10.6 51.5 0 6.1 12.5
R3 1.5 0 65.2 0 33.3 0 0 11.1
R4 4.6 0 19.7 0 75.8 0 0 10.0
R5 3 0 60.6 0 33.3 0 3 17.8
total 3.9 0 43.8 1.7 44.1 0 6.5 124.1

Female L1 5.8 0 39.1 0 26.1 0 29 11.9
L2 11.6 0 39.1 8.7 39.1 0 1.5 14.5
L3 11.6 0 53.6 1.5 29 0 4.4 12.7
L4 5.8 0 39.1 0 55.1 0 0 12.3
L5 7.3 0 72.5 1.5 18.8 0 0 14.5
R1 4.4 0 44.9 1.5 40.6 0 8.7 11.2
R2 8.7 0 43.5 1.5 44.9 0 1.5 14.7
R3 7.3 0 69.6 1.5 20.3 0 1.5 11.5
R4 2.9 0 31.9 0 62.3 0 2.9 11.1
R5 2.9 0 66.7 1.5 27.5 0 1.5 16.3
Total 6.8 0 50 1.7 36.4 0 5.1 130.0

Total 5.4 0 46.9 1.7 40.2 0 5.8 128.0

Table 2 Palm parameters of Kinh Vietnamese

Gender Hand Frequencies of palm patterns (%) Frequencies of palm flexion
crease types (%)

tPD ∠atd a–bRC

II III IV T H N B Sm Sd

Male L 1.52 9.09 65.15 0 13.64 93.94 6.06 0 0 18.04 38.95° 36.12
R 1.52 22.73 62.12 0 12.12 90.91 7.58 1.52 0 18.12 40.16° 35.8

Female L 0 4.35 71.01 1.45 7.25 95.65 4.35 0 0 17.85 41.94° 37.17
R 1.45 13.04 62.32 0 4.35 97.1 2.9 0 0 18.41 48.85° 35.93
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were higher than left hands, but not significantly (P=0.139). No significant difference were
observed between the two genders (P=0.167).

The frequencies of the palm flexion crease types are shown in Table 2. As we only
collected those healthy individuals, the crease types were mostly normal, and Sydney lines
or Simian lines were not found on left hands. However, that does not mean these types are
absolutely absent, but the frequency may be too low for us to observe within our limited
sample size. The same annotate should be applied to the following unobserved types.

Values of tPD, ∠atd, and a–bRC of Kinh Vietnamese are shown in Table 2. The palm
axial triradius on right hands were a little higher than left hands (P=0.262).

Sole Patterns of Kinh Vietnamese

The frequencies of true patterns in the sole areas of Kinh Vietnamese were shown in
Table 3. The highest frequency was found in the inter-toe area III and the hypothenar. No
true pattern in the calcar areas was found.

Distal loop and simple whorl is the most frequent type of sole thenar ball pattern of Kinh
Vietnamese, which is similar to other populations.

Comparison of Dermatoglyph of Kinh Vietnamese and Chinese Populations

With the efforts of Chinese Cooperation Team of Dermatoglyphics Study in the past several
years, there have been more populations in China studied on dermatoglyph than those in any
other country. Dermatoglyph data of most of the Chinese ethnic groups have been published.
There are a lot of minorities in south China related to the Kinh, especially those of the Mon-
Khmer and Daic Families, which may have had some affect on the genetic structure of Kinh
Vietnamese. Table 4 listed out the dermatoglyph of those south China populations compared
to Kinh Vietnamese. Male and female data were combined according to the method of Ding
et al. [2]. As we aforementioned, sexual difference is not significant on fingerprint.

Parameters of Kinh Vietnamese are closest to Deang, which is also a Mon-Khmer
population. Chinese Kinh is rather different from other Mon-Khmer populations, for a
strong effect of genetic drift may have taken place when they moved to the Kinh Islands in
recent history.

Principal Component Analysis

A PC analysis was applied to the dermatoglyphic data of the Kinh Vietnamese and the
south China populations. Two PC plots based on PC1–PC2 and PC3–PC4 are displayed in
Fig. 2.

Table 3 Frequencies of sole patterns of Kinh Vietnamese

Gender Foot Frequencies of sole area patterns (%) Frequencies of sole thenar ball patterns (%)

I II III IV H R Ad Ap Af Ld Lp Lt Ws Wx Tt

Male L 0 9.09 46.97 12.12 33.33 0 7.58 1.52 1.5 51.52 12.12 0 24.24 0 1.52
R 0 6.06 50 13.64 24.24 0 6.06 1.52 1.5 63.64 7.58 0 18.18 1.52 0

Female L 1.45 1.45 28.99 11.59 39.13 0 2.9 0 1.5 62.32 11.59 0 21.74 0 0
R 1.45 7.25 30.43 7.25 37.68 0 1.45 0 0 68.12 7.25 1.45 20.29 0 1.45
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In PC1–PC2 plot, the Kinh Vietnamese are quite close to some of the Mon-Khmer
populations, Blang, Deang, and Ava, while the Chinese Kinh is out of the cluster and
grouped with the Tibet and west Sichuan populations. In total, PC1 does not show any
differentiations for populations. PC2 differentiates highland populations in west Sichuan
and Tibet from lowland populations in Southeast. PC3 shows the polarization of the Daic
and the Mon-Khmer, with a border at value 0. The Kinh Vietnamese and Blang are
somewhat close to the Daic cluster, and the Tai-Le (Xishuang-Banna Dai) is in the Mon-
Khmer cluster. The Kinh Chinese is close to the Ava. In PC3 there are no clusters for Sino-
Tibetan and Hmong-Mien.

Table 4 Comparison of dermatoglyph between Kinh Vietnamese and South China populations

Family Population Abbr. Size TFRC a–bRC A Lu Lr W T/I II III IV H

Sino-Tibetan Achang Ac 467 134.0 37.8 3.0 48.5 2.6 45.9 5.1 1.4 13.5 70.1 14.0
Bai Ba 800 128.3 36.0 2.0 49.0 2.9 46.1 3.4 0.4 15.6 78.3 14.6
Drung Dr 498 126.1 35.7 4.5 47.0 7.3 41.2 5.6 0.4 12.1 73.3 9.0
Hani Ha 1420 131.9 37.8 2.7 51.9 2.7 42.7 6.0 0.7 14.4 79.1 20.7
Jingpho Jp 1496 132.6 36.6 2.5 50.1 3.0 44.5 2.6 1.1 12.9 69.2 9.8
Jino Jn 1074 123.5 36.2 3.3 55.4 2.3 39.0 2.0 0.6 7.3 78.5 15.6
Lahu Lh 746 146.9 34.9 0.9 45.6 2.0 51.5 5.1 1.1 16.0 73.1 10.1
Lhoba Lb 332 147.1 38.4 1.5 41.7 1.5 55.3 8.6 0.2 13.0 82.5 14.3
Lisu Ls 988 139.0 38.3 1.9 48.3 3.3 46.5 2.1 0.5 9.9 74.6 6.7
Monba Mb 217 157.9 39.5 1.1 39.1 1.8 57.9 7.1 0.0 17.1 72.8 25.6
Naxi Nx 620 132.0 36.5 1.9 46.5 2.2 49.4 2.3 1.0 16.0 81.5 13.6
Pumi Pm 297 157.8 39.3 1.6 38.1 1.4 58.9 13.0 1.4 14.1 86.5 8.6
Qiang Qi 979 156.6 39.8 1.9 46.4 2.7 49.0 9.5 1.2 14.0 64.0 10.9
Tibetan Tb 4447 156.0 38.2 1.9 43.6 2.8 51.7 9.0 0.7 11.7 60.9 15.0
Tujia Tj 505 120.0 38.5 2.4 45.8 1.9 49.9 8.5 1.5 13.0 60.8 16.4
Lolo Ll 2767 141.1 38.5 1.6 49.4 2.6 46.4 3.6 0.5 13.8 65.1 12.9
Han S. HS 6113 134.4 37.6 2.1 45.3 2.4 50.2 7.2 1.5 14.4 64.1 10.3
Han N. HN 2959 126.0 31.6 3.2 45.6 2.5 48.6 8.1 1.4 7.6 61.6 11.5

Hmong-Mien Kimmun Km 346 140.1 37.2 2.0 53.4 1.8 42.8 4.3 1.2 11.7 57.7 10.3
She Sh 425 134.2 37.2 3.7 49.4 2.7 44.3 10.6 1.5 15.2 70.7 13.2
Mien Mi 1339 125.2 34.8 2.9 47.4 2.2 47.5 6.7 1.7 17.1 59.0 7.5
Hmong Hm 763 132.5 38.7 2.8 52.9 2.6 41.9 2.4 1.6 12.7 67.0 10.0

Austro-Asiatic Blang Bl 1,391 127.6 34.1 1.9 51.4 1.8 44.8 2.8 0.9 10.7 74.3 13.2
Deang De 300 128.3 37.2 4.3 49.6 2.9 43.2 5.1 0.5 12.8 73.2 11.1
Kinh (cn) Kn 741 142.9 39.2 1.7 45.1 2.8 50.5 3.7 0.7 9.2 61.9 9.0
Ava Va 900 139.6 38.2 2.3 57.6 2.8 37.2 2.7 1.1 14.4 73.7 13.7
Kinh (vn) Vn 135 128.0 36.3 5.4 46.9 1.7 46.0 0.4 1.1 12.3 65.2 9.3

Daic Bouyei By 450 133.0 36.7 0.8 45.1 2.0 52.1 3.2 0.9 12.8 65.9 8.9
Dai Da 1,607 127.1 37.8 3.4 51.5 2.9 42.2 2.2 1.2 14.2 69.7 10.0
Kam Ka 1,091 137.1 37.1 2.6 47.7 2.5 47.2 3.4 1.6 14.2 67.1 13.5
Glao Gl 410 136.0 37.3 2.0 46.8 2.4 48.8 4.4 2.8 18.8 65.0 8.7
Hlai Hl 1,086 138.5 36.8 2.8 47.4 2.6 47.3 3.9 1.9 12.3 58.1 14.5
Maonan Mn 480 130.7 36.3 3.5 52.9 2.4 41.3 4.0 2.8 13.8 67.9 14.9
Mulam Ml 1,007 131.0 36.9 3.5 49.8 2.2 44.5 7.3 1.5 16.1 78.6 14.1
Sui Su 411 136.6 37.1 1.8 41.6 1.9 54.8 2.5 1.6 11.0 72.3 13.4
Zhuang Zh 1,070 131.4 37.0 3.4 50.3 2.3 44.0 5.4 2.1 19.7 71.8 16.5

Austronesian Tsat Ts 223 145.6 38.4 1.9 54.5 2.3 41.3 6.2 0.0 6.1 48.9 9.0

The data of South China populations are cited from Ding et al. [2].
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Dendrogram Analysis

In Fig. 3, a dendrogram was drawn based on the same set of dermatoglyphic data. The outer
cluster is the highland group from Tibet and Sichuan. An Austronesian population, Tsat from
Hainan Island and a Sino-Tibetan population, Drung from northwest Yunnan Province beside
Tibet, are also on the outside branches. The Kinh Vietnamese is still closest to the Deang.

Discussion

Assimilation Between Neighbors Shown by Dermatoglyphics

As dermatoglyphics has a complex genetic background, the data presented here shows
complex relationships, which mean compositive distances [10]. In PC analysis, PC1 did not
show any anthropological meaning, but formed a lune with PC2. Actually, as the
parameters we chose to do PC analysis are different in their data distribution and this kind
of differentiation was always displayed by PC1, a lune shape is ordinary in PC analysis
based on different kind of parameters. PC2 and PC3 manifested the more concrete
anthropological significance. In PC2, Tibeto-Qiang populations from Sichuan and Tibet
were recognized by a certain genetic isolation between themselves and southern
populations. The Daic and Mon-Khmer were differentiated in PC3.

As ethnic differences of dermatoglyphic data was confirmed, we can observe those
cross-border populations to see the changes of dermatoglyph after interactions among
populations. Tibeto-Burman of Sino-Tibetan is a quite complex ethnic group, which
originated in Gansu and Qinghai and migrated southwards with a long history [16]. Hani,
Jino, Jingpho, and Bai are earliest populations moved to the south and have lived with
Mon-Khmer for a long time in southwest Yunnan, which assimilated their genetic structures
with Mon-Khmer and is shown with dermatoglyphic data. On another hand, the
dermatoglyphs of those Tibeto-Burman populations in the north away from the Mon-
Khmer are quite different from the Mon-Khmer. There has never been evidences for contact
between Hmong-Mien and Mon-Khmer, while their dermatoglyphs are similar, which may
be because of the original close relationship between them.

Fig. 2 Principal component plots based on dermatoglyphic data of Kinh Vietnamese and South China
populations. Abbreviations of population names are the same as they are in Table 4
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The similarity between the groups out of touch in the history can be explained by a
recent common origin. On the contrary side, the similarity between neighbor groups which
belong to different ethnic families was most likely caused by interactions. In PC3 of
dermatoglyphic data, it was most likely caused by interactions that the Blang and Kinh
Vietnamese of the Mon-Khmer family were close to the Daic family. The Blang lives
entirely inside Tai-Le population of the Daic and is the most affected Mon-Khmer
population by the Tai. It cannot be denied that Kinh-Vietnamese have been affected by the
Zhuang of Daic. It is a similar reason that caused dermatoglyphic data of the Tai-Le to be
grouped into the Mon-Khmer cluster, that the Tai assimilated a lot of the native Mon-
Khmer since it arrived in the Yunnan province. Those ethnic groups with fewer interactions
can still show a difference between the Daic and the Mon-Khmer. After all, it is likely that
ethnic mixing and assimilation has happened in the history of North Vietnam.

Demic Diffusion Caused Expansion of Kinh

The Kinh Vietnamese were grouped into the Mon-Khmer cluster tightly both in PC analysis
and dendrogram analysis, which indicates the Kinh Vietnamese mainly belongs to the Mon-
Khmer family, although it has certainly absorbed a proportion of the Daic family. The data are
extremely similar between the Kinh Vietnamese and the Mon-Khmer populations in the west
part of the Indo-China Peninsula. In Vietnam, it is Daic group in the north who has had the most
interactions with the Kinh, not the Mon-Khmer group in the west. Thus, the similarity between
Kinh and Mon-Khmer in the west indicates that the Kinh may have originated in the Mon-

Fig. 3 Median clustering den-
drogram based on dermatoglyph-
ic data of Kinh Vietnamese
and south China populations.
Abbreviations of population
names are the same as they are
in Table 4
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Khmer, not only linguistically, but also genetically. It was mostly because of the demic
diffusion not assimilation of other populations which drove Kinh people out of theMon-Khmer
in the west and to become the biggest ethnic group in the long land of Vietnam.

According to the related historical records, the population history of the Kinh, which we
extrapolated also, conforms to the pattern of demic diffusion. In North Vietnam, the early
inhabitant is the Luo-Yue of Daic family. In the Han dynasty, there was a war between the
Chinese central government and the Southern Yue government, which resulted in heavy
political pressure on the Yue (Daic) population, which lasted into Wu dynasty of the Three
States Period. A large number of Daic populations including the Luo-Yue moved westwards
to Guizhou, west Guangxi, Laos, and as far as north Thailand. It was nearly empty along
Tonkin Bay, including North Vietnam and east Guangxi. In the following, the Jing dynasty
and the Southern-Northern States Period, as the northern nomads invaded central China, the
Chinese government ignored Tonkin Bay and left it for the growing Kinh population. Since
then, the Kinh appeared in the records of north Vietnam. After a long time of development
in the Sui and Tang dynasties, a country of Kinh people was founded during the China’s
civil strife in the late Tang dynasty.

Further Research on Origin of Kinh Population

We cannot yet judge the exact time and locus of the origin of Kinh by dermatoglyphic data.
What we can be sure is that the Kinh must have had some close relationships with Mon-
Khmer in the west, especially those proto-Viet-Moung populations in central Laos. Figure 4
shows the most possible cradle of Mon-Khmer in North Thailand, judging from the
distribution and structure of the whole Mon-Khmer subfamily of the Austro-Asiatic family.

Fig. 4 Origin of Austro-Asiatic
family
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A lot of branches spread out in all directions from this area, and there was no graduated
structure as the Daic family which migrated from South China. Those Daic populations in
Southeast Asia spread from Guangxi of China to Thailand and were subordinate branches
in linguistics though large in population [6]. The genetic ages of the Daic populations are
younger and younger along the way from China to Thailand [9]. There has not been a lot of
work done on the population genetics of the Mon-Khmer, and also, there are still too many
ethnic populations to be studied. The origin of Kinh Vietnamese will be clearer and clearer
after more studies on the populations concerned are finished.

Acknowledgments The authors would like to thank those teachers and students of Guangxi Medical
University and Vietnam Hue Medical College for giving their dermatoglyphic data and staff of the Anatomy
Department, Hue Medical College for helping in collecting samples.

References

1. Cummins H, Midlo C (1976) Fingerprints, palms and soles. Dover Publications Inc., New York
2. Ding M, Zhang HG, Huang ML (2001) Dermatoglyphics: dermatoplyphic parameters of 24 ethnic

groups. Yunnan Science and Technology Press, Kunming
3. Gilligan SB, Borecki IB, Mathew S, Malhotra KC, Rao DC (1985) A family study of dermatoglyphic

traits in India: a search for major gene effects on palmar pattern ridge counts. Am J Phys Anthropol 68
(3):409–416

4. Gilligan SB, Borecki IB, Mathew S, Vijaykumar M, Malhotra KC, Rao DC (1987) A family study of
dermatoglyphic traits in India: segregation analysis of accessory palmar triradii and the atd angle. Am J
Phys Anthropol 74(1):117–123

5. Gregerson KJ, Thomas DD (1976) Vietnamese and ngã tones and Mon-Khmer-h finals. Mon-Khmer
Studies 5:76–84

6. Grimes BF (2002) Ethnologue: Languages of the world, 14th edn. International Academic Bookstore,
Dallas

7. Haudricourt AG (1954) De l’origine des tons en viêtnamien. J Asiat 242:69–82
8. Karnow S, Editors of LIFE (1962) Life world library Southeast Asia. Time Incorporated, New York, p 29
9. Lĭ H (2002) On dividing of Baiyue people’s hereditary frame. Study of Ethnics in Guangxi 70(4):26–31
10. Lĭ H, Lĭ X, Yang NN, Wen B, Hou JR, Huang XQ, Jin JZ, Jin L, Lu DR (2003) Origin of grass hmong

as revealed by genetics and physical anthropology. Journal of Fudan University (Natural Science) 42
(4):621–629

11. Liu YF, Lĭ H, Jin JZ, Jin L (2004) Exploration of dermatoglyphic statistics based on analysis of Leme
Bai Nationality. J Genet Mol Biol 15:35–44

12. Meng WT (1983) Series studies on Viet history (Yue Shi Cong Kao). People’s Press, Beijing
13. ÐH (1992) Vietnamese phonology and graphemic borrowings from Chinese: the book of 3,000

characters revisited. Mon-Khmer Studies 20:163–182
14. Sanna E (1986) Dermatoglyphic distances and different linguistic groups in Sardinia. Int J Anthropol

1(1):81–86
15. Sengupta M, Karmakar B (2004) Mode of inheritance of finger dermatoglyphic traits among Vaidyas of

West Bengal, India. Ann Hum Biol 31(5):526–540
16. Su B, Xiao CJ, Deka R, Seielstad MT, Kangwanpong D, Xiao J, Lu D, Underhill P, Cavalli-Sforza LL,

Chakraborty R, Jin L (2000) Y chromosome haplotypes reveal prehistorical migrations to the Himalayas.
Hum Genet 107:582–590

17. Tran DB, Wang LL, Lin WX, Chen JF, Xie XZ (2005) HLA-DQA1 genotyping by PCR2SSP technique
in Jing nationality of Central Vietnam. Chinese J Immunol 21(3):198–204

18. Wu RK, Wu XZ, Zhang ZB (1984) Anthropometric methods (Renti Cheliang Fangfa). Science Press,
Beijing

306 Intl Jnl Anthropology (2006) 21:295–306


	Dermatoglyph Groups Kinh Vietnamese to Mon-Khmer
	Abstract
	Introduction
	Materials and Methods
	Samples
	Methods of Dermatoglyph Rubbing and Classification
	Data Analysis

	Results
	Fingerprints of Kinh Vietnamese
	Palm Patterns of Kinh Vietnamese
	Sole Patterns of Kinh Vietnamese
	Comparison of Dermatoglyph of Kinh Vietnamese and Chinese Populations
	Principal Component Analysis
	Dendrogram Analysis

	Discussion
	Assimilation Between Neighbors Shown by Dermatoglyphics
	Demic Diffusion Caused Expansion of Kinh
	Further Research on Origin of Kinh Population

	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for journal articles and eBooks for online presentation. Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


