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Fig. 1 Landmarks (a: black points;b: white points) and semilandmarks(grey points) located on the

occlusal surfaces of maxillary and mandibular premolars during the geometric morphometric analysis
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Fig. 2 Outer and inner contour of premolars crown represented

by 30 semilandmarks and 4 landmarks of all specimens
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Fig. 3 Geometric Morphometric of maxillary premolars

(Individual

P! or P> were projected on this coordinate TPS-grids showed at each end of the PCl and PC2 axis illustrate the

transformation trends of shape along each principal component)
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Fig. 4 Geometric Morphometric of mandibular premolars
(Individual
P, or P, were projected on this coordinate TPS-grids showed at each end of the PCl and PC2 axis illustrate the

transformation trends of shape along each principal component)

Fig. 5 Cluster analysis of all maxillary premolars
tal (mean shape of type 1) ;b: (mean shape of type 2) ;

P! P?(The shadow here illustrates the number of P! or P? hard to discriminate)
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Fig. 6  Cluster analysis of all mandibular premolars
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Fig. 7 The mean shape of each of the two types of P' and P* respectively and their rates
zazP';b:P?; 0 (Solid line:type 1;Dash line:type 2)

p? (

5 mm 5 mm 5 mm 5 mm

8
Fig. 8 Corresponding each of the two types of P' and P* illustrated in the figure 7 respectively
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Fig. 9 The mean shape of each of the three types of P, and P, respectively and their rates
raiP;biP,; 0 (Solid line:

type 1; Dash line: type 2; Dash-dot: type 3)

—
5 mm 5 mm

5 mm 5 mm 5 mm

10
Fig. 10  Corresponding each of the three types of P, and P, illustrated in the figure 9 respectively
(a:P, (Type 1 of P,);b: P, (Type 2 of P,);c:
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Fig. 11 Allometric analysis of maxillary premolars
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Fig. 12 Allometric analysis of mandibular premolars
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Morphometric Analysis of Chinese Teeth:
Crown Shapes and their Variations in Maxillary and
Mandibular Premolars of a Recent Chinese Population

XING Song' > ZHOU Mi*  LIU Wu!'

(1. Key Laboratory of Evolutionary Systematics of Vertebrates
Institute of Vertebrate Paleoniology and Paleoanthropology Chinese Academy of Sciences Betjing 100044 ;
2. Graduate School of Chinese Academy of Sciences Beijing 100049 ;
3. Institute of Archeology and Cultural Relics of Hubei Province Wuhan 430077)

Abstract: This study analyzes the outline and polygon shapes of maxillary and mandibular
premolars of recent Chinese collected from archeological sites at Xichuan Henan Province and
from Yunxian Dan Jiang Kou Hubei Province. The following conclusions from this research have
been made. The outline of P' is symmetrical with the buccal part extending mesially and distally;
its polygon shape is an irregular rhombus with the lingual tip moving mesially. The outline of P* is
also symmetrical and the extent to which the buccal part extends mesially and distally varies
among individual teech; its polygon shape is an irregular rhombus due mainly to the mesially
displaced lingual tip. The mesiolingual edge of P, contracts inside which makes its outline
asymmetrical as a whole; its polygon approaches the mesiolingual edge of the outline with its
shape being similar to a square. The P, possesses a centered occlusal polygon irregular rhombus
in shape but with a basically symmetrical outline. Both shapes of the outline and polygon overlap
little between P, and P,. The extent of variation extent and manner of both the outline and the
polygon collectively resembles each other between P' and P*. The P' could be sorted into two
categories on the basis of the distance between the tip of the buccal cusp and its neighboring edge
of outline. Based on the extent of the buccal part of the outline there could be two groupings of
P’. Tooth variations are greater in the mandibular premolars compared to their maxillary
counterparts with differences found mainly in the distolingual part of the outline distal fovea and
the tip of the lingual cusp. Three types of P, or P, could be attained when cousidering the
proportion of buccolingual and mesiodistal distances locality of distal fovea and the lingual cusp
tip. Allometric analysis indicates that the shapes of all four premolars are not obviously impacted

by their sizes.

Key words: Premolar; Shape; Geometric morphometrics; Recent Chinese population
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