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Abstract— In the study of dental anthropology, human
dentition varies according to dental traits. There are
characteristic dental traits in each population that are useful
for knowing the possibility of origin. Geographically, the
Sunda-Pacific region is occupied by populations characterising
Sundadont's dental traits, which are part Mongoloid, and the
Sahul-Pacific is populated by Austromelanesid populations.
The island of Java has a majority population of Javanese,
which in terms of physical characteristics - skin colour, hair
type and colour, epicantus, etc. - are included in the
Deutromalayid group, which is also part of the Mongoloid
group. This research has studied the frequency of the Y-
pattern or Dryopithecus pattern occurrence in the lower
molars of the Javanese. The study was conducted by observing
76 individuals, consisting of 71 dental impressions collected by
the second researcher, and 5 skulls belonging to the
Laboratory of Anatomy and Histology of Medical School, of
Universitas Airlangga. The researchers chose a sample of
which the occlusal surface could be observed to see the Y-
pattern on the crown surface of the tooth. The result of this
study indicates that the Y-pattern is frequently found on the
first molars. We compared the lower second molar to the
frequencies of other populations studied by Scott & Turner,
and we have concluded that Javanese Deuteromalayid has a
frequency that is similar to Taiwan Aborigenese and South-
American Indian.
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pattern molar; Dryopithecus pattern

I. INTRODUCTION

Each individual has different unique characteristics. The
diversity of such characteristics in teeth is influenced by
evolution as the source of the variations. Evolution occurs
through the process of transformation and genetic change, as
a result of the synergistic relationship between genetic
factors and environmental factors over a very long time [1].
In the process of evolution, culture also serves as a driving
factor for evolution [2]. Culture as a natural selection
strategy indirectly affects evolution in terms of changes in
the gene frequencies in the population [3]. Thus, human
evolution is influenced by genetic and cultural changes in
populations that last for a long time to create the diversity of
human characteristics that exists now.
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Human dentition varies between populations, and is
strongly genetically influenced. Dental anthropology
focuses on the variety of characteristics found in human
teeth [4], [5]. One example of dentition variation found in
teeth is non-metrical dental traits.

The characteristics of teeth based on the genetic factors
affecting dental morphology is useful for determining
origin, heredity and parentage in the population.

Some previous observations have indicated that the
Javanese living in Surabaya differed from the Arabs living
in Surabaya, in the expression of anterior fovea [6].
Comparing the shovel shape of the Javanese to the
Manggarai of Flores has revealed a significantly different
degree of expression [7].

There are various ethnic groups and cultures that inhabit
Indonesia, one of which is the Javanese tribe. The Javanese
is the largest ethnic group in Indonesia, approximately 64%
of the total population of Indonesia [8]. The Javanese
inhabit most of the area on the island of Java, especially east
Java and central Java. The Javanese are also widely
dispersed in other areas of Indonesia and the world, but the
greatest concentration is on the island of Java. The Javanese
belong to the Deutromalayids, which is a part of the
Mongoloid group [9].

Dahlberg [10] mentions that the American Indian
population has the dental characteristics of large tooth size,
shovel-shape, 5-cusped Y-pattern in lower molar one, 5-
cusped + pattern in the lower molars, and a low frequency
of carabelli cusp occurrence [11].

The Y-pattern on the lower molars has been found in
Dryopithecus that lived long ago [12]. It is believed to have
been seen in the lower molars of modern human until
recently [13]. Sub-Saharan African tribes have been
identified through dental traits with a high-frequency
occurrence of Y-patterns on LM2. Meanwhile, the
American Sino population has a low frequency of the
occurrence of Y LM2 patterns, and the Sahul-Pacific
population has a moderate frequency pattern of Y LM2 [4].
It is interesting to know the percentage of Y-pattern in the
Javanese population. How often is it found in the Javanese?
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Would it be closer to the frequency of Sino-Americans, or
closer to the Sahul-Pacific population?

Il. MATERIALS AND METHODS

The sample of this research was from 71 dental
impressions of the modern population of Javanese in
Surabaya, and from 5 skulls that had their teeth intact. The
Y-shaped pattern was observed and scored as presence or
absent, based on the pattern shaped by cusp 1 to cusp 4 of
the lower molar. The number of cusps is as shown in Figure
1. The Y-pattern or Dryopithecus pattern is a pattern on the
lower molar, when the five main cusps have a
groove pattern on the occlusal surface revealing a Y shape.
In this pattern, the second and third cusps were in contact

(Figure 2).
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Fig. 1. Position and number of cusp on the lower molar (modified from
Fig. 5-13 [4]). B=buccal, L=lingual, M=mesial, D=distal

Fig. 2. Y-Pattern in first molar, where second and third cusps were in
contact (modified from Fig. 5-14) [4].

I1l. RESULTS AND DISCUSSION

The Occlusal Groove pattern is divided into three types:
the Y-pattern, the + pattern, and X-pattern [14]. The three
patterns are classified by the form of the grooves shaped by
the cusps, and the contacts between each cusp.
Standardisation patterns X, Y, and + were created by
Jorgensen [12]. Pattern Y has been found since 25 million
years ago in the fossil teeth of Dryopithecus. The Y-pattern
or Dryopitecus occlusal groove pattern was first introduced
by Gregory in 1916 as a pattern found in LM2 [15].

The discovery of the similarity of Y-patterns in humans
and big apes implies a genetic relationship. This pattern has
been found in the human population with a variation of
frequencies. According to Scott and Turner, Sub-Saharan
African tribes have a high-frequency occurrence of Y-
patterns on the LMZ2. Meanwhile, the American Sino
population has a low frequency of occurrence of the Y LM2
pattern. The Sahul-Pacific population has a moderate
frequency pattern of Y LM2 [4].
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TABLE I. FREQUENCY OF Y-PATTERN IN JAVANESE LOWER MOLARS
Tooth frequency %
position
LM1 27 355
LM2 6 79
LM3 0 0.0

Furthermore, based on their observations, Scott and
Turner [4] concluded that the frequency of the Y-pattern in
Sub-Sahara Africa is 70 percent, and the North Asian, East
Asian, America, Pacific and Australian Sudanese groups
showed lower frequencies, from 10 to 20 percent. Western
Eurasia, Japan, and Melanesia showed a frequency of 20 to
30 percent.

This study found that the Y- pattern frequency on LLM1
is 35.5%, 7.9% in LLM2, and 0.0% in LLM3. When we
compared the results with those of Scott and Turner, this
frequency is close to Taiwan's Aboriginal population
(8.7%), and South-American Indians (7.6%). Compared to
the study by Matsuda [16], the frequency of this study is
higher. According to Matsuda, the Y-pattern on the second

molars is as low as 4.3 percent in Hokuriku.

TABLE Il FREQUENCIES OF Y-PATTERN IN LM2 AMONG
GEOGRAPHIC AND LINGUISTIC GROUPS4 (TABLE 5.4, P.213)
LM2
Major region Group n Mean % sD
Europe (New) 5 19.0 8.77
West Erope 19 12.4 9.58
East Europe 35 6.5 3.49
Indo-Iranian 12 10.0 7.25
India (New) 3 27.8 3.99
Indik 5 7.0 9.00
West Eurasia Caucasian 45 27.8 6.09
Finic-Permian 14 9.6 7.58
Ugrian 2 15 212
Samoyedic 8 35 1.91
Afro-Asiatic (new) 3 6.8 2.39
Afro-Asiatic 6 8.6 3.24
East Africa 5 26.7 459
Sub-Sahara
Africa South Africa 2 38.4 20.58
Khoisan 2 68.7 24.96
Sino-Tibetan 4 10.3 8.25
Japan 5 35 1.15
Taiwan aborigene 5 8.7 9.17
Sino-America
Altaik (Turkik) 45 6.0 4.30
Eskimo-Aleut 11 20.7 9.80
North qulan 13 11\9 709
America
South qulan 4 76 262
America
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TABLE Il (CONTINUED) Traits in the Permanent Dentition, The Open Anthropology Journal,
Vol. 3(2), pp. 71-84, 2010.
Mai . G LM2 [15] A. Hasund, G. Bang, “Morphologic characteristics of the Alaskan
ajor region roup n Mean % SD Eskimo dentition: 1V. Cusp number and groove patterns of
South-east Asia 1 10.4 mandibular molars,” Am. J. of Phys. Anth. , Vol. 67(1), pp. 65-69,
Sunda-Pacific Polinesia 6 18.3 15.66 1985.
Micronesia 1 16.7 T. Matsuda, Studies on the Dryopithecus pattern of the Japanese residing in
Australia 4 9.1 9.09 Hokuriku District, Okajimas Fol. Anat. Japon., Vol. 37(4-5), pp. 317-
Sahul-Pacific New Guinea 4 3.6 3.50 30, 1961.
Melanesia 11 394 15.12

Note: n= number of sample; SD= standard deviation; LM= lower molar

1V. CONCLUSION

Based on the results obtained from this study, it
indicates that the Y-pattern is frequently found on the first
molars of the Javanese. We compared the Y-pattern on the
lower second molar to the frequencies in other populations
studied by Scott & Turner, and we have concluded that
Javanese Deuteromalayid have a frequency of this pattern
that is similar to Taiwan Aborigenese and South-American
Indians. According to Scott and Turner [4], these groups of
people belong to the Sino-America major region.

This is an important finding, because when we identify
unknown skulls based on the teeth, we should use other
dental traits to differentiate the Javanese from those of
Surabayan Chinese origin. We need to look for a dental trait
that is found more frequently, or that is greater in the
expression, in order to assist in identifying unknown skulls
that sometimes are found in the second biggest city in
Indonesia.
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