Morphological Identification for Elephant Ivory
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The aim of this paper is to develop a visual and non destructive method of distinguishing elephant ivory
from mammoth ivory. Schreger lines, which don't mean Hunter ~ Schreger bands, are commonly referred

to as cross hatchings and displayed in polished cross sections of elephant and mammoth ivory dentine.

Several studies have been made to demonstrate morphological difference between elephant and mammoth
ivory. The intersections of outer Schreger lines can form two angles: concave angles and convex angles. We
attempted to discriminate between elephant and mammoth ivory by comparison of outer Schreger angles.

A clear separation was ascertained in distribution of two outer Schreger angles of elephant and mammoth
ivory. A detailed comparison of mean of two outer Schreger angles was given of precise difference between
two ivory samples.

We also considered variation of these angles in portion of the dentine. Convex angles, which are close to
the cementum, was inclined to be larger than that around the pulp cavity. That tendency in mammoth
was more remarkable than that in elephant ivories. It was found that measurement angles in some part of
the dentine became feasible for more precise identification.

These methods are applicable to carved ivory stamps retaining their original shapes as morphologically
recognizable objects.

52
17

WWF

801 8511 1 3 10

47



48

0 100
WWF 5 5
120
Fig.1 N 120x5 N 120x5
2 Convex Angle
Concave Angle 13
12 Convex Convex Angle
Anglel0 Concave Anglel0 N 4
10 10 x 13 N 10 10 Convex
x12 Angle
4 N 4 x10 20  x
5 N 4 x10 20 x5
2 2 2
Convex Angle 16

Convex Angle

Concave Angle
. 4

Fig.1 Shreger angles: Convex and concave angle.



49

37 1998
10
Photo.3 Photo.4
Schreger line
Schreger's line Fig2 2 2 2 2
Hunter Schreger bands Fig.2
Convex Angle
125° 65
Fig.3 2
2 22 95%
95%
100 95
2
100°
Photo.1
Photo.2 365nm

Photo.2

T

Photos. 3 Elepham tusk = cross-section

Phata, 1 Poroelain and carved ivory obgect

| 12 13 id 7 g IT I# (L]

Phota, 2 Apairie Auorescence in carved ivory obgest Phems 4 Mammeoih iusk enocross-seciios



50

14

14

FregqusaG i

Fig.3 Plot of mean and confidence interval (95%) of Shreger angles of elephant and mammoth ivory.
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Fig.2 Histogram of all Shreger angles of elephant and mammoth ivory samples.
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Fig.4 Histoglam of convex angles of elephant and mammoth ivory samples.
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Fig.5 Plot of measurement position and its convex angle.
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Fig.6 Histograms of convex angles in several measurement positions.
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Fig.7 Comparison of histograms of convex angles in neighboring rhombic units(Elephant).
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Fig.8 Comparison of histograms of convex angles in neighboring rhombic units (Mammoth).
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Fig.9 Identification map for ivory samples with measurement of convex angle.

Circle numbers mean Sample No. in Tablel.

Sample No. A B [of D
No. 1 110 115 110
No. 2 109 110 108
No. 3 140 140 140
No. 4 104 105 98
No. 5 108 110 115
No. 6 128 133 132
No. 10 118 113 111
No. 11 130 122 125
No. 12 103 110 103
No. 13 130 136 130

Tablel Convex Shreger angles of carved elephant ivory stamps
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