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Analysis of Fur
Using Cuticles' Pattern
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1 3 10, Nishikaigan, Moji ku, Kitakyushu shi, Fukuoka ken, 801,
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Central Customs Laboratory, Ministry of Finance,
531, Iwase, Matsudo shi, Chiba ken, 271, JAPAN

The purpose of this study is to identify various species of animals' fur
correctly.

It is possible to identify the species of fur to some extend by comparing the
cuticles of standard fur by scanning electron microscope observation.

Fractal analysis, spectrum analysis and mesuring the circumference of
curticles were carried out with the result that several animals' values and
spectrums are avariable to identfy the kinds.

Therefore, it is possible to identify the species correctly that make combination
of the results of observation, fracutal analysis and others.
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Table 1

Table1l LIST OF FURSKIN

Animal Baie Order Sub-ardar Family Sebantific name
Mink* CARNTVORA FISSIFEDIA Mustalidan Mustala visen
Wansa]® CARNTVORA FISSIFEDLA Mhustelidoe Mustela sihirica
Citer CARMIVORA FISSIFEDLA Mumsbo licl e Lutra lutra
Oealot CARNTVORA FISSIPEDTA Eelidan Fells pardalis
Parther CARNIVORA FISEIFEDLA Falidas Fanthera parches
Jagzar CARMNIVORA FIESSIFEDLA Falidase Panthers onca
Tigor CARNIVORA FISSIFEDLA Falidas Panthers tigris

Brown Boar CARMNIVORA FIZEIFEDIA Tirsidas Ursus arctos
.[:F-'uiu___ - CARHI'l"U'HA FISSIFEDIA Prooyonidas Ailarus fulpens
Miale INSECTIVORE Talpidas Miogern woFurs
Seeq ARTIODACTYLA B Cwis aries
Zobea PERISSODACTYLA Equidas Equsebra
Chimpanzes FRIMATES ANTHROPOID FPongidas Pan troghadyties
Spu-!t-ul:l;}mm MARSUTFTALIA Phnlan gorides Ph.u.ll:m.r- = |:u.l.|:|:I.Iru.|
JSM 35
N5200
05mk
N5266 02 Photo 1 2 Fig 1 2
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Photo 3 4 Fig3 4

Photo5 6 Fig.5 6




32 1993
Photo, 7,8 Fig. 7,8
Photo, 9, 10 Fig. 9, 10
Photo, 11,12 Fig.11, 12
Photo, 13,14 Fig. 13,14
Photo, 15, 16 Fig. 15, 16
Photo, 17, 18 Fig. 17, 18
Photo, 19, 20 Fig. 19, 20
1ogN(d)
d
Photo, 21, 22 Fig.
21
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Photo, 23, 24 Fig. 22, 23
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Photo, 25, 26 Fig. 24, 25

Photo, 27, 28 Fig. 26, 27
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Table 3

Table 3 Calculation results of fractal dimention (2)

pascia Maximum | Minimue | Averags
Mk LEMG O LASE | 11586
Weasnl 1.872 © 1.2543 1.27148
Cioekot Lm0 LGRS | 1,170
P=ithar 1186 - L.ELET 11455
4 Jaguar 10866 10600 1.1165
Tiger 1.2 1.1037 11824 1
| Brown Besr | 1.3M2 © L7EL | 11656
Lessor Panda | 11807 | Lodes | 11077
| febea | LoG8 | L1506 | 1170
Table 2 Calculation results of fractal dimention (1)
Spacia Maximum | Minimue | Awarage |
Mink LEmG | LSS | 1,16
Wassal 12672 © 12548 12718
Cloabot LA L L0663 1.1764
Pesithier 1. 1554 I L.ELE 1.1485
Jaguar 1.1856 ©  1.060% 1.11r5
[ e | Lome o Lagw | 1.
Brown Besr 1232 | 10751 1.1655
Lacasior Panda 1. 15307 L.z 11197
Znbra L2068 1,506 1.1703
Seep ...Babylamb Seep2...American Broadtail N
1
- Zoi)= 2 () + EWali)
i
4 z @
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Table 4

Table 4 Elliptical approximation and measurments of

outer circuit
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Specis a'b Divisions | 0.249u m
Choelat 1.T8 54 i Table 4
.- T —

Fanthes I.27

Jaguar 3.50 2]
I | -
| Tiger | 2.11 64
|  Brown Bear 2.70 il

—_— 3
5, Cuscus 2.7 [ £
U
[::__w —
e e Table5 TOTAL RESULTS OF ANALYSIS
3.1 3. 2 Fractal Dimentions 3.3 3.4
Specis Results Of Table 1 Table 2 First—Order Divisions
Observations |Middle Root MAX MIN AVE Frame a/b

Mink O 1.7 1.7 <& |1.2 1.2 1.2 O — —
Weasel O 1.7 1.6 O |1.3 1.3 1.3 *%* — —
Otter O 1.7 16 O| - — -— - —
Ocelot X 1.8 1.6 ¥ |1.3 1.1 1.2 X 1.78 g 54 &
Panther X 1.6 1.6 ¥ (1.2 1.1 1.1 <O 1.27 Yo 50 &
Jaguar x 1.7 1.7 < [1.2 1.1 1.1 | 3.50 * 68 O
Tiger X 16 1.5 © |1.3 1.1 1.2 x| 211 O 64 O
Brown Bear x 1.5 1.6 [ |1.2 1.1 1.2 % 2.70 he 86 e
Lesser Panda O 1.7 1.5 Y¢ |1.2 1.0 1.1 % - -
Mole he 1.6 1.4 ¢ | — - - - —_
Seep Y& 1.4 - 3 | - - - - -
Zebra * 1.5 1.3 ¥ |1.2 1.2 1.2 O - -
Chimpanzee hrg 1.6 1.5 © | — - - — -
Spotted Cuscus bie 1.5 16 | — - - 2.29 O 48 &

...Possible To Distinguish

Table5
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Fig. 1 Middle of fur Mink

Photo. 1 Middle of fur

Fig. 2 Root of fur Mink

Photo. 2 Root of fur



Fig. 3 Middle of fur Weasel

Photo. 3 Middle of fur
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Fig. 4 Root of fur Weasel

Photo. 4 Root of fur

Mink Weasel
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Photo. 5 Middle of fur

Fig. 6 Root of fur Otter

Photo. 6 Root of fur

Otter
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Fig. 7 Middle of fur Ocelot

Fig. 8 Root of fur Ocelot

Bag3

Ocelot

Photo. 8 Root of fur
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Fig. 9 Middle of fur Panther

Photo. 9 Middle of fur

Fig. 10 Root of fur Panther

Photo. 10 Root of fur

Panther
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Fig. 11 Middle of fur Jagur

Fig. 12 Root of fur Jagur

Jaguar

Photo. 11 Middle of fur

Photo. 12 Root of fur
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Fig. 13 Middle of fur Tiger f
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Fig. 14 Root of fur Tiger

Photo.14 Root of fur

Tiger
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Fig. 15 Middle of fur Brown
Bear

Photo. 15 Middle of fur
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Fig. 16 Root of fur Brown
Bear

Photo. 16 Root of fur

Brown Bear
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Fig. 17 Middle of fur Lesser
Panda

Photo. 17 Middle of fur

Fig. 18 Root of fur Lesser
Panda

Photo. 18 Root of fur

Lesser Panda
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Fig. 19 Middle of fur Mole
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Photo. 19 Middle of fur

Fig. 20 Root of fur Mole
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Photo. 20 Root of fur

Mole
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Photo. 21 Baby Lamb

Fig. 21 Middle of fur Sheep
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Photo. 22 American Broadtail

Sheep
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Fig. 22 Middle of fur Zebra
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Fig.23 Root of fur Zebra

Zebra

Photo. 23 Middle of fur

Photo. 24 Root of fur
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Fig. 24 Middle of fur Chimpanzee

Photo. 25 Middle of fur

|

Fig.25 Root of fur Chimpanzee

Photo. 26 Root of fur

Chimpanzee
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Fig.26 Middle of fur Spotted
Cuscus

Photo .27 Middle of fur

Fig. 27 Root of fur Spotted

Cuscus

Photo. 28 Root of fur

Spotted Cuscus



