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Differentiation of Subspecies of Tamiops mcclellandi
(Horsfield, 1840) (Sciuridae,Rodentia) in Southwestern China

LI Song'?, FENG Qing!, YANG Jun-xing!, WANG Ying-xiang!-*

(1. Kunming Institute of Zoology, the Chinese Academy of Sciences, Kunming, Yunnan 650223, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract: Tamiops mcclellandi is a species endemic to southeastern Asia. We obtained data on 15 cranial character-
istics from three currently recognized subspecies of T. mcclellandi that used to be classified by pelage characteristics in
China (T. m. meclellandi, Tmm; T. m. collinus, Tmc; T. m. inconstans, Tmi) and which are distributed in south-
eastern Tibet, and in the south and southwest of Yunnan). We analyzed the data with SPSS 11.0 (Multivariate Analysis)
in order to examine whether significant differences exist in cranial characteristics among three subspecies, to evaluate their
subspecies validities, and to examine relationships among them. The results indicate: 1. The three groups are all valid
subspecies. 2. Among 15 cranial characteristics, eight characteristics (ONL, ROB, ZOB, 10B, MTB, BN, MDL, HM)
between Tmm and Tmc were significantly different; seven characteristics (GLS,ONL, ZOB, I0B, MTB, MH, HM) be-
tween Tmm and Tmi were significantly different; and four characteristics (ROB, MTB, BN, MH) between Tmc and Tmi
were significantly different. 3. Relationships between Tmc and Tmi are closer than those between each of the two sub-

species and Tmm .
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Ellerman & Morrison-Scott 1950
Callosciurus Tamiops 6 1
C.m.mcclellandi  C.m .barbet  Blyth 1.1
1847 C.m .rodolphei  Milne-Edwards 1867 44
C.m . liantis Kloss 1919 C . m . inconstants KIZ 107
Thomas 1920  C.m . dolphoides Kloss 1921 1
Moore 1958 T.m . barbei 1.2
0.01 mm Musser 1979  Musser
T.m.collinus Moore 1958 Moore & Tate etal 1992 15
1965 6 2 WIN-1
T.m .mecclellandi  T.m . collinus T .m .inconstants RS-232
T .m . kongensis Bonhote 1901 T.m. barbei
Blyth 1847 T.m.leucotis Temminck 1853 3
6 C . m . rodolphei SPSS 11.0
T . rodolphei C.m . liantis C . m . dolphoides
T . r.rodolphei Corbet 2
& Hill 1992 Moore & Tate 6 2.1 3
Moore & Tate 1965 3
T . m . meclellandi
Tate
T . m . meclellandi T . meclellandi 12
T . barber Moore 1
T . m . meclellandi
T.m.mecclellandi T .m . collinus
T . m . meclellandi
incipient species 3
Allen 1940 2.2
T.m.inconstans T .m.barbei Moore & 3 8.22 2.53
Tate 1965 1.19 79.61% 2
3 T . m . mcclellandi
T.m . collinus T . m . inconstants 2 3
Corbet & 2 3
Hill 1992 Wang 2003 1
2
3
F3 s
15.382 5.461 14.332
6.109 3.761 P <0.05



448 26
1 3 +

Tab. 1 Means = SD and ranges of cranial measurements mm of 3 subspecies in Tamiops mcclellandi

Character' T.m.meclellandi n =5 T.m.collinus n =11 T.m.inconstans n =12
GLS 31.56+1.09 29.78 -32.41 32.31+0.63 31.23-33.33 32.38+0.56 31.43-33.29
CBL 28.67+1.14 26.84-29.52 28.99+0.64 28.09-30.08 28.90+0.68 28.19-30.23
BL 26.27+1.10 24.51-27.05 26.59+0.66 25.70-27.59 26.59+0.66 25.70-27.74
ONL 31.29+1.11 29.51-32.30 32.27+0.64 31.22-33.22 32.24+0.63 31.36-33.27
PL 15.23+0.26 14.87-15.53 15.32+0.45 14.70-16.02 15.25+0.33 14.43-15.70
ROB 6.19+0.24 5.87-6.44 7.05+0.23 6.69-7.46 6.51+0.40 5.75-7.29
Z0B 18.67+0.90 17.23-19.46 19.50+0.46 18.72-20.12 19.30+0.32 18.73-19.89
10B 11.09+0.66 10.12-11.92 11.64+0.33 11.14-12.24 11.68+0.31 11.30-12.23
MTB 14.23+0.29 13.83-14.57 14.78 £0.29 14.41-15.24 15.07+0.31 14.44-15.38
BN 4.31+£0.19 4.06-4.50 4.68+0.20 4.40-5.04 4.48+0.23 4.01-4.92
UTR 14.52+0.42 13.97-15.00 14.33+0.29 13.93-14.77 14.41+0.42 13.68-15.08
LTR 13.28+0.46 12.73-13.84 12.88+0.25 12.39-13.18 12.95+0.30 12.49-13.35
MDL 21.81+0.77 20.71-22.58 21.55+0.43 20.70-22.04 21.66£0.44 20.91-22.20
MH 9.65+0.43 9.02-10.05 9.65+0.28 9.17-10.05 10.11+0.37 9.52-10.84
HM 3.83+£0.20 3.50-4.00 4.06+0.20 3.86-4.45 4.12+0.21 3.87-4.53

2 Explanation of cranial character are listed in Appendix 2

Samples in Tab.1 are all on intact cranial

2

3

Tab. 2 Factor loadings of components extracted from cranial characters in

three subspecies of Tamiops mcclellandi

Principle component

Character!
1 2 3
GLS 0.916 0.155 —-4.39E-02
CBL 0.927 -7.91E-02 0.231
BL 0.929 -5.28E-02 0.199
ONL 0.906 0.236 —-7.22E-03
PL 0.658 -0.182 0.368
ROB 0.330 0.771 0.398
Z0B 0.815 0.373 —-3.65E-02
10B 0.762 0.260 -0.121
MTB 0.669 0.389 -0.482
BN 0.499 0.457 0.315
UTR 0.711 -0.568 —1.44E-02
LTR 0.551 -0.735 0.212
MDL 0.747 -0.558 0.109
MH 0.684 -0.254 —-0.468
HM 0.722 5.645E-02 —-0.425
Variance explained % 54.82 16.83 7.96

2 Explanation of cranial character are listed in Appendix 2
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Tab. 1 Scatterplot of 3 subspecies of Tamiops mcclellandi 3
along the first two cranial principle component fac-
tors 3 Moore

3 3

Tab. 3 Difference on cranial characters among three subspecies of Tamiops mcclellandi

Subspecies

Character' T.m. meclellandi vs. T.m. meclellandi vs. T.m. collinus vs.
T. m. collinus T. m. inconstans T.m.inconstans
GLS 0.058 0.037" 0.812
CBL 0.436 0.568 0.778
BL 0.437 0.426 0.991
ONL 0.020" 0.023" 0.918
PL 0.637 0.921 0.629
ROB 0.000"" 0.066 0.000""
70B 0.006" 0.028" 0.358
10B 0.016" 0.016" 0.843
MTB 0.002" 0.000"" 0.025"
BN 0.004" 0.141 0.041"
UTR 0.344 0.560 0.627
LTR 0.025" 0.060 0.577
MDL 0.339 0.567 0.607
MH 0.993 0.019" 0.004"
HM 0.040" 0.012™ 0.517
! 2 Explanation of cranial character are listed in Appendix 2
“P<0.05 "* P<0.001 LSD multiple comparison .
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Tab. 2 Plot of cranial characters of 3 subspecies of
Tamiops meclellandi on discriminant
canonical function 1 and 2
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Fig. 3 Distribution of 3 subspecies of Tamiops mcclellandi in southwestern China
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Moore & Tate 1965
Wang & Zheng 1981

Huang et al 1995

Moore & Tate 1965

Moore 1958

~7.46 mm 9.65 9.17~10.05 mm

T.m. collinus

1

Appendix 1 Specimens examined in the study
1.
KIZ - 76258 76288 76295 -96 76301

2.
KIZ-640210 516 640211 620039 620056 KIZ-
80083 KIZ-776 KIZ-000551 KIZ-
302 10Z-23404 23402 10Z-23413 23415
23422 23436 10Z-23409 23427 10Z-
23419 10Z-23430

3.
KIZ-610002 KIZ-610014 KIZ-75047 75051

10Z-14864 14844 14843 14852 14846 14928
10Z-09928 10Z-09910 09914 - 15 09912
10Z-14878 14872-3 14870 14868

2

Appendix 2 Explanation on cranial character

5.74~7.29 mm

4
4.1 3
4.2
8
4
4.3
3
3
1.
18. 67 17.23~19.46 mm
14.23 13.83 ~ 14.57 mm 3.83 3.50~4.00
mm T . m . meclellandi
19.30 18.73~20.12 mm 14.78 14.41
~15.38 mm 4.06 3.86~4.53 mm 2
2. 6.51

10.11 9.52~10.84
T. m . inconstans

7.05 6.69

l.

13.

14.

15.

greatest length of skull GLS

condylobasal length CBL

basal length BL

occipitonasal length ONL

palatal length PL

rostral breadth ROB

zygomatic breadth ZOB
interorbital breadth I0B

mostoid breadth MTB

breadth of nasals BN
upper tooth row UTR
3
lower tooth row LTR
3
mandibular length MDL

mandibular height MH 1 2

height of mandibular HM
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