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Abstract: Morphological variation stems from a number of sources, including environmental factors. The skull is the most
complex part of animal skeleton. Studies on skull morphological variations can help uncover the taxonomic status of a
species, age and other ecological characteristics of the populations. Qinghai-Tibetan Plateau ( QTP) is a region with high
degree of environmental heterogeneity and harbors a rich diversity of indigenous fauna. Plateau zokor belong to the genus
Fospalax and are endemic to QTP. Zokors have a long evolutionary history that has resulted in specialized characteristics
such as reduced eye size and sight, strong adaptation to hypoxia, and foreleg structure, and strong claws for digging. These
make this species an ideal model for testing the role of environmental factors in shaping morphological features. The skulls of
plateau zokor from eight geographical populations were collected from the northeast of QTP in Lintan, Tianzhu, Maqu, and
Luqu of the Gansu Province. The morphometric measurements were taken and the geographic division of 13 morphological

characteristics was compared and analyzed by a one-way analysis of variance and discriminant function analysis. The
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environmental influences on morphological differentiationwere discussed. The results indicated that there were significant
differences in four morphological characteristics and highly significant differences in two morphological characteristics
between the Lintan and Luqu groups, but there was only one significant morphological characteristic between the Maqu and
Lintan groups, Lintan and Tianzhu groups, and Maqu and Luqu groups. Principal components analyses showed that the 13
main traits were represented by three principal components, and contributed to 96.981% of variations cumulatively stepwise
discriminant function analysis showed the diastema length and total length had the greatest contribution to skull shape
variation. A significant positive correlation between zokor skull size and altitude was detected. These findings suggested that
geographical isolation and ecological conditions under the influence of altitude was the main factor shaping zokor skull

differentiation.

Key Words: Eospalax baileyi; skull morphology; geographical variation; stepwise discriminant function analysis
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Table 1 Collecting data of Plateaun zokor in this study
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Population i . . . ) ) Altitude/m Mean annual Annual
Collecting locality Geo-coordinates Sample size .
code temperature/ °C  precipitation/ mm
Lt HR I IR e 34.686725 103.360779 19 2768 4.1 501.7
Lql  HoRrigdihif =56 £ Wz A 34.37149°N, “102.68078°S 60 3118 3.0 450.0
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Table 3 Eigen values, contribution, accumulative contribution, and eigen vector of three principal components

. F 843 Principal components . F 4> Principal components
S AR SRR
Components K1 ¥ 2 P 3 Components ¥ 1 P2 3

Factorl Factor2 Factor3 Factorl Factor2 Factor3
fiii 4 SL 0.719 0:332 0.602 DAY 0.925 0.322 0.184
fi%E BL 0.822 0.323 0.458 || J5k 9 GMB 0.969 0.019 -0.228
LK LTR 0.639 -0.737 0.088 2 MPL 0.596 -0.785 -0.010
YR DL 0.894 0.317 -0.271 || A TL -0.110 0.966 0.210
Wil LTB =0:152 0.969 -0.005 || $FHEE N Eigen values 6.212 4.320 2.075
Wil 58 WTB -0.474  -0.502 0.707 || BIHKAE43# Contribution/% 47.786 33.234 15.961
N E 28} jf NERA Y4
HIE 8] 5& LBO 0.615 -0.414 -0.642 Rt Fﬁkﬁ;}%ﬁ % . 47.786 81.020 96.981
Accumulative contribution

£ K GIN 0.685 0.555 -0.307

F4 HANBRTHARBHTEREEMEH A RE
Table 4 Variables entered stepwise discriminant functions and their standardized canonical discriminant function coefficients

PR £k G HLRH) 31 =X pR #R 2R 4L Standardized coefficient of typical discriminant function

AR -EL

o PR 1 W2 WH 3 PR 4 WS PR 6
Function 1 Function 2 Function 3 Function 4 Function 5 Function 6
fifi 4= SL -1.205 -1.037 1.71 0.46 -0.909 -0.052
Y%K LTR 0.574 0.618 -0.55 1.336 0.22 -0.182
%HK DL 0.253 1.294 -0.495 -0.921 1.129 0.609
Tl % WTB -0.335 -0.484 -0.769 -0.093 0.148 0.701
NIE 4] 5 LBO 0.444 0.584 -0.115 0.351 -0.636 0.476
2 MPL 1.107 -0.645 0.226 -0.379 0.089 -0.192

http ; //www.ecologica.cn



330 JAE = 38 G

X 55— AR D pREAVE RO (B, AT LA 7R AN ) b sl v S Bk B RE AR TE S R 0 B H ERAE L, WA
I R ET 25 BIRE O AR BR AT N F S A BT A I DX A3 B AT (B 1) o Tzl Tz2, Tz4 FRRE, Lt FIEFREAR 4T A X
A3 TFoR ABABEHE Tz3 1 Mq FIRERI ST . Tzl T2, Tzd FhEE TSR 0 T3 FEER Mq FOEER R 4385
2.4 KA

LT 8 ANASIE] R B R SRR P T A A Sk B TR A AR B AR AR I T 8 i TS R
PRARIE, B 2 ATAL, 8 AR EIF AT SR Ry 2 2%, RALI 4 A FEAR AR il 9 2 BRI A — K28, Mq Fil Lt
PIAFPIER R 5 —28 R E 7R R 2L, 15 08 T22 M T3 I BEARSC R A —2K 5 T4 Fl Lql B A—2K  HE Tzl
I Lq2 B R — 28, Ud B R AL A il (%) 8 BRUFP R Sk B TR S AL, Mg 5 L SRR Sk B TR S B, 3 5340 50 43
Bras A,

0 5 10 15 20 25
Tz2 T T T T T
5.0
Tz4
251
(: w TZ3
8 =1
E £
<
2 o o x = Lql
Q oo &
E %x x‘ﬁ»: a
i) K
sl *;6* % Tzl
S b Eﬁ
a ® L2
=501 °°
o Mq
| | | | |
=-5.0 =25 0 2.5 5.0
PRk 1 Function 1 Lt
E1 44X ERERRSSERNHB S B2 BERLSHR
Fig.1 Plot on discriminant functions of Plateau zokor skulls Fig.2 Dendriform combine plot of cluster analysis
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