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ABSTRACT
This study describes the dental crown morphology of 30 Javanese of known sex and
age, in Surabaya, East Java. The purpose was to compare the dental traits to the
Sundadont and Sinodont Dental Traits, for indication of admixtures in the area of East
Java, especially in Surabaya. The traits being observed were shovel shape. double shovel,
winging. tuberculum dentale. interruption groove, canine distal accessory ridges.
Carrabelli’s cusp. odontomes, premolar accessory ridge. and uncommon shape/place of
lateral incisors. The results showed that the sample matched the descriptiom of the dental
traits of Sundadont, but they also showed evidence of Sinodont types, such as double
shovel. The Sundadont is characterized by conservative pattern. trait retention, and
less elaboration. The results may lead to the conclusion that native Indonesian, especially
those who live in the coastal area, practice mix-marriage or exogamous marriages in the

past.

KEY WORDS: Jawa, Sundadont, Sinodont, shovel shape, double shovel, Carrabelli’s
Cusp.

INTRODUCTION

Studies in dental anthropology have never been conducted on Indonesians
even though the area has arich variety of peoples and cultures. The variety of
populations may provide valuable data regarding human evolution (Hillson, 2002),
migration patterns (Scott and Turner, 2000), and for solving forensic cases (Brown,

1992), so it is useful to initiate studies in dental anthropology in this area.

MATERIAL AND METHODS

The sampic was 30 individuals (22 females, 8 males) from the Surabaya, East
Java (Indonesia), whose sex and age were known (age range 15 to 26 years). The
dental traits examined were shovel shape, double shovel, winging, tuberculum dentale,
interruption groove, canine distal accessory ridges, Carrabelli’s cusp, odontomes,
premolar accessory ridge, and uncommon shape/place of lateral incisors. Dental traits

were scored using the descriptions in Scott and Turner (2000).




RESULTS AND DISCUSSION

Shovel shape was very common, although the expressions were mostly from 0 to 3
(Table 1) of ASU shovel shape dental plaques. This is expected given the Asian
ancestry of the group, especially the Sundadont. The most frequent degree of
expression for upper first incisor was 2. and 0—no shoveling—for the lateral incisors.
According to Scott and Turner (2000). the frequency of winging in recent Southeast
Asian people is around 20% to 50%. It was also noteworthy that the frequency of the
sample who did not have shovel shape upper incisor were quite high (Table 1), implying
that shovel shape was not a good trademark for deciding the “race” of an unknown
skeletonized individual. In this sample, the males exhibit less degree of shoveling thatn

the females.

Table 1. The Frequencies of Shovel Shape Incisors

Upper teeth Lower teeth

Shovel Right Left

U2 ull ull U2 land C

0 055 024 029 0.50 0.90
1 0.21 031 032 0.27 0.10
2 .0.17 034 032 0.23 0.00
3 0.07 0.10 0.07 0.00 0.00
7100 100 1.00  1.00 1,00

UI1: upper central incisor, UI2: upper lateral incisor, I: incisor, C: canine

Some samples (24% or 7 out of 29 individuals) demonstrated double shovel on the
upper first (central) incisors (Table 2). The frequency of double shovel in recent
Southeast Asia predicted by Scott and Turner (2000) was only 5% to 18%. The result of
this research may as well imply the admixture of the Surabayan people, who live in the
coastal area of northern East Java, with the Sinodont—people from the continent of
China who migrated to the Indonesian areas during the past centuries. All of the double

shovel was found in the upper central incisors, but only in a weak expression—scored 1.




Moreover. the samples who have the double shovel demonstrated fair skin and straight

hair, typical of Mongoloid from the Asian continent.

Table 2. The Frequencies of Double Shovel Shape Incisors

Double Shovel Right Left
ulz Ul un o U2
0 090 076 0.78 0.90

I 0.10 024 022 0.10
.00 1.00 1.00 1.00

UIIL: upper central incisor, UI2: upper lateral incisor

Incisor winging occurred in 18% to 21 % of the sample (Table 3). Very high
frequencies of winging are usually found in Sinodont dentitions, especially living in
northeast Siberia and north America. The people of Java are labeled Sundadont, and
these data suggest that Sundadont groups may also have quite high frequencies of
winging, around 15% to 25% of the recent Southeast Asian people, according to Scott

and Turner (2000).

Table 3. The Frequencies of Tuberculum Dentale (TD). Interruption Groove (IG),

Winging. and Uncommon shape/place of Lateral Incisors

TD 1G Winging LI

RI1 LIl RI1 LIl RI1 LIl RI2 LI2

0 079 082

1 0.10  0.04
2 0.07 0.14
3 0.03  0.00
Absent 093 093 079 082 090 087
Present | 0.07 0.07 021 0.8 0.10 0.3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

RI1: right central Incisor, LI1: left central incisor, RI2: right lateral incisor, LI12: left

lateral incisor




Expression of tuberculum dentale was weak to moderate, but most individuals
lacked a tuberculum dentale on their central incisors (Table 3). Only one individual
showed a pronounced tuberculum dentale. This was typical of Sundadont dentition
that mostly did not have elaboration of dental traits. In this sample. the males exhibit
less degree of expression than those of females.

According to Scott and Turner (2000), the Sunda-Pacific people—including the
Southeast Asians—may have 20% to 40% of the population exhibiting interruption
groove. However, interruption groove on the upper first incisors occurred in only 7% of
the sample of this current research (Table 3).

The uncommon shape/place of lateral incisors were found in some of the sample.
Some upper lateral incisors (10% to 13%) were undergoing rotation. crowding, or
reduced size. Reduces size lateral incisor is especially interesting because this is typical
of European descent dental traits.

Canine distal accessory ridge was uncommon, 72% to 73% of the upper canine
did not show any distal accessory ridges (Table 4).This was to be expected as the low
to moderate frequencies of robust tvpe teeth were typical of the Sundadont. The
occurrence of distal accessory ridges in the lower canine were even less common, as
expected in most mandibular dentition. Similar to shoveling and tuberculum dentale,

males also showed less degree of expression in distal accessory ridge.

Table 4. The Frequencies of Distal Accessory Ridge (DAR)

Upper Lower

DAR | RC e RC LC
0 0.72 0.73 0.93 1.00
] 0.03 0.00 0.03 0.00
2 0.03 0.07 0.00 0.00
3 0.14 0.13 0.03 0.00
4 0.07 0.07 0.00 0.00

1.00 1.00 1.00 1.00

RC: right canine, LC: left canine



Carabelli’s trait complex was expressed in almost half of the cases (Table 5).
The degree of expression ranged from 0 to 7. It is notable that the expression of

Carrabelli’s cusp on the right and left first molar in this sample may be assymetrical.

Table 5. The Frequencies of Carrabelli’s Cusp

RMI LMI

0 0.52 0.58
I 0.00 0.00
2 0.04 0.00
3 0.00 0.00
4 0.20 ¢ 045
5 0.20 0.27
6 0.00 0.00
7 0.04 0.00

1.00 1.00

RM1: right first molar. LM1: left first molar

The frequencies of odontomes on the premolar were quite surprising in this sample, it
was exhibited in 2 out of 30 (7%) individuals (Table 6). Scott and Turner (2000)
predicted that 1% to 3.5% of recent Southeast Asian people have the traits. Other dental
traits fouﬁd in premolar was the accessory ridge, which were found in 50% of the sample,

on the second of upper premolar.




Table 6. The Frequencies of Odontomes

Odontomes Upper Lower

RP2 EKP1 LPl LPZ RPZ RP1 LPI LP2
Absent 1.00 1.00 1.00 1.00 092 092 093 0.92
Present 0.00 0.00 0.00 0.00 0.08 0.08 0.07 0.08

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

RP2: right premolar distal. RP1: right premolar mesial, LP1: left premolar mesial. LP2L

left premolar distal.

CONCLUSION AND SUGGESTIONS

Sundadont people who have higher frequency of derived traits is thought to have
evolved on Sundaland during Upper Pleitocence. Based on the dental traits, the sample
matched the description of Sundadont people——“exhibifs more conservative pattern,
typified by trait retention rather than elaboration™ (Scott and Turner, 2000). However,
some of the samples demonstrated typical Sinodont dentition. such as double shovel,
although in weak expression.

For the Indonesian people. although they have Sundadont type of dentition. a great
deal of variation may occur due to the mix-marriage with Chinese. European and Arabs
who often came to the Indonesian area a few centuries ago. The variation would depend
on the local culture, whether they follow more of endogamous or exogamous type of
marriage.

The reshlls may lead to the conclusion that native Indonesian. especially those who
live in the coastal area, are more willing to have mix-marriage than it was thought.
Therefore, it is suggested to do more dental traits research in this area so that
comparation can be made with the people who live in mountainous area, or people in
this area who are keener to abide endogamous type of marriage.

It would also be interesting to do research in the Chinese people who live in this area.
They might have more Sundadont type of dentition compared to the Chinese in the
Continent, due to mix-marriage with the native people. Chinese in Indonesia follow
patriarchy type of family, so that the mix-marriage with the native people may not show

in the name of the family of the male line. This result may give an implication to the




local, regional and national law of Indonesia which often segregate the Chinese in
Indonesia from the native people.

There was an indication of differences between males and females in the degree of
expression in shoveling, tuberculum dentale, and distal accessory ridge. It would be
useful to do more studies in comparing the males and females children and the parents,
to see how the dental traits are pass down to the offsprings. It would also be useful to
study the possibility of sexual dimorphism in the dental traits of people in this area,
although results in other areas did not support the consistent occurrence of sexual

dimorphisme in most dental traits (e.g. Rothhammer et al.. 1968: Aas and Risnes. 1979).
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and also available on Internet. Manuscripts and illustrations not prepared in the
correct format will be returned to the authors for corrections prior to being sent
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process. It is advised that the authors should keep an identical paper copy of the
manuscript submitted online. Alternatively, submit by mail the original manuscript
and original prints of all illustrations (in three copies), as well as a disk copy or
CD-ROM containing text, all tables and figures. Text should be submitted as RTF
or Word file, figures in PDF, TIFF or JPEG, tables in RTF or Excel format.
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University Adelaide, Adelaide 5005, Australia

(Tel.: +61 8 83035998, Fax: +61 8 83034398 e-mail:
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Manuscripts should be submitted as a single file not exceeding 5 MB (text, tables
and figures all together

in one file). If the manuscript will be accepted for publication, the editors may ask
the author for better quality (higher resolution) figures (see details bellow in section:
Final submission of illustrations).

Manuscripts should be written in English. Authors whose mother tongue is not
English should have the manuscript translated by a professional translator or
checked by a native English speaker prior to submission. Use one spelling style
throughout the entire manuscript (Example: colour. palaeoanthropol- ogy and
metre in British English or color, paleoanthropology and meter in American
English).

Typing (in Times or Times New Roman for English language, font size 12) must
be in 1.5 line spacing, aligned to the left, unjustified margins at the right. No
footnotes are allowed in text. First paragraph line indented 0.5 cm, reference list
pendant 0.5 cm. Title and chapter headings in larger font, bold face, sub-
chapter headings in bold and smaller than title and chapter headings (all in
normal face not in italics). Use separate line for each chapter or sub-chapter
heading. Do not number the chapters or sub- chapters. Use italics for species,
genus names, medical terms in Latin or, however as rarely as possible, for stressing
a particular fragment (examples: Australopithecus africanus, hyperostosis frontalis
interna, **The coronal talar neck plane is the planesy/’’). Number each line and page
consecutively starting with the very first page.
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Submit a manuscript without any unnecessary or hidden formatting.
Title page:

The title page must contain: The

full title of the manuscript

Name(s) of the author(s): initial(s) of the first name(s) and surname(s)

Name(s) of the institution(s) the study was carried in (name of the laboratory,
department, school, university with the address including name of the city, state or
country and the postal code)

Running title of maximum of 50 characters and spaces.
Corresponding author should be indicated with an asterisk and his/her name,

academic degree. e-mail address, telephone and fax numbers provided in a separate
line

Example:

Little Foot and big thoughts - a re-evaluation of the Stw573 foot from Sterkfontein,
South Africa ‘

R. Kidd @™, C. Oxnard b

aSchool of Science Food and Horticulture, University of Western Sydney,

gampbelltown, NSW 2560, Australia.

School of Anatomy and Human Biology, University of Western Australia, Stirling
Highway. Crawley,

WA 6009, Australia
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Corresponding author: Dr. Robert Kidd, tel.: +61-2-46203633, fax: +61-2-
46203099 e-mail: R.Kidd@

uws.edu.au
Second page: Abstract

The abstract briefly presents the objectives of the study. major results and
conclusions in a language as non-technical as possible. It should not exceed 250
words. Authors whose mother tongue is not English are invited to add an abstract
of similar length in their own language. If it requires special characters, it should
be submitted in both RTF and PDF versions to ensure correct reproduction of
special characters.

The text:

The main portion of the manuscript should be divided into sections such as e.g.:
Introduction, Materials and Methods (or Materials. Methods), Results, and
Discussion followed by Acknowledgements and References. Chapters which
reflect topics of the manuscript are welcome, too. Add Legends to Figures on

a separate page at the end of the text after References.

The sections can be divided into sub-sections but the use of numerous sub-sections
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shou'ld be avoided.

Metric system:

The metric system, in SI version, must be used for all measurements. Celsius
(= centigrade) degrees should be used to describe temperatures. Metric
abbreviations should be expressed in standard lower- case, without fullstops

2
(examples: mm kg km m=).

Abbreviations (other than commonly accepted):

Should be used to a minimum in the text; full names of terms are preferred. The first
time full term should

be used in the text followed by the abbreviation in brackets, and then only the
abbreviation may be used

(example: *Hyperostosis frontalis interna (HF1) is a bilateral thickening of the
endocranial surfacesy/.”:

“The frequency of HFI in skeletal samples »7)

If used only in tables and figures, the abbreviations should be fully explained in the
appropriate captions.

References to the literature:

In text:

Should be by the author’s surname only with the year of publication in brackets.
Where there are two authors the names should be linked by “‘and’”. Where
there are more than two authors the reference should be quoted - first author
followed by ““et al.”” (not in italics). If references are given in brackets the author’s
surname and the year of publication should be separated by a comma. If there is
more than one reference of the same author, years of publication should be
separated' by commas. References of the same author that appeared in the
same year should be indicated by first letters of the alphabet and separated by
commas. References to publications of different authors should be separated by
semicolons. Citations may be made directly (or parenthetically). If many references
are listed, they should appear first
in alphabetical order of authors surnames and then by the ascending year of
publication. References to unpublished or submitted data should be avoided.
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As indicated by Henschen (1949)y/;

Hahn and Czarnetzki (1980) studieds/.. or (Hahn and

Czarnetzki. 1980); Angel et al. (1987) studied: 3~ was prepared

(Angel et al., 1987);

Hann (1986a, 1986b, 1988); Flores et al. (2000a, 2000b); (Flores et al., 2000a,
2000b)

sy were studied (Anderson, 1993: Angel et al., 1987; August and Chrisman, 1988:
Flores et al., 2000a,
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2000b: Glab et al., 1998; Hann, 1986a, 1988; Phillips.
1996). In section References:

The references (bibliography) at the end of the manuscript should be listed in
alphabetical order under the first author’s name and then further sorted
chronologically if necessary. More than one reference from the same author(s) in
the same vear must be identified by the letters "a", "b", "c", etc., placed after the
year of publication All names of the authors of the referred paper should be
included. Only works referred to in the text should be included in the list. Titles of
the journals should be abbreviated (use the abbreviated form officially accepted by
given journal or. as it appears in Current Contents, Medline or any other major
literature search source).
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Bernhard, W., 1991. Ethnische Anthropologie. G Fischer, Stuttgart.

Tables should be printed with a concise explanatory caption above the table and each

column should carry
a separate heading. Additional explanations (such as of abbreviations) should be
given as footnotes. In the table format only horizontal lines need to be used and the
number of these should be kept to a minimum. Do not use gridlines automatically
provided by some programmes. Each table should be typed on a separate page.
Normally. tables must fit on the A4 page. Figures should be used with discretion and
are only justified if they clarify or reduce the text. Data should be presented only
once in a graph or a table, not in both. Original figures should be approximately
twice their final size but must not exceed the size of A4 paper. Letters in figures must
be at least 2 mm high after size reduction of figures to 1/2 of A4 page. The figures
should be submitted separately from the text only after the manuscript is
accepted for publication and when the editor asks for sending them directly to the
publisher. A brief descriptive legend should be provided for each figure; the legends
should be typed on a separate page (see also The text).

Figures and tables should always be referred to in the text [Examples: ‘y/.as shown
in Fig. 1."; “The two distributions 3/showy(Fig.1)."; ‘3 .described in Table 1.7;
‘There is no difference between 3 .(Table

1)."]. The author may mark in the manuscript where figures and tables are to be
inserted.
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Example:

Table 1. Distances between four hypothetical family clusters at the Pizzica cemetery
based on 18 non- metric dental traits.

Family Clusters
Cluster ~ No6-No8 Nob6-Nol0 No6-Noll No8-Noll No8-Noll Nol0-Noll
MMD 0.0464 0.2304 0.0376 0.3027 0.0863 0.1679
SD 0.0632 0.0309 0.0661 0.0188 0.0923 0.0886
Standardized  1.5274 2.8272¢ 03605 23035 39349+ 1.8927

MMD

MMD - mean measure of divergence
SD - Standard deviation

e - difference statistically significant at 0.05 level (MMD greater than 2.0)

The editors and publishers reserve the right to ask the authors for additional formatting
of tables and figures. The editors may reject the manuscript if after revisions the
manuscript is resubmitted in incorrect format (i.e. not following these guidelines or
editors” request).

Final submission of illustrations (figures): Illustrations for final printing may
need to be submitted separately from text files. Files for full color images must be
in a CMYK color space. All illustration files should be in TIFF or EPS formats.
Files should be given the 2 or 3-letter extension that identifies the file format used
(i.e., .tif. .eps). Journal quality reproduction will require greyscale and color
files at resolutions yielding approximately 300 dpi. Bitmapped line art should
be submitted at resolutions yielding 600-1200 dpi. These resolutions refer to the
output size of the file; if you anticipate that your images will be enlarged or
reduced, resolutions should be adjusted accordingly. For further information on
the preparation of electronic artwork, please see
www.elsevier.com/artworkinstructions.

Free colour reproduction. If, together with your accepted article, you submit
usable colour figures then Elsevier will ensure, at no additional charge, that these
figures will appear in colour on the web (e.g.. ScienceDirect and other sites)
regardless of whether or not these illustrations are reproduced in colour in the
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