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Comparison of skull characteristics between Rhombomys opimus and Meriones

libycus in the southern desert of the Junggar Basin
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Abstract: To investigate the differences in skull morphological characteristics and their relationship with body weight
between the sympatric desert rodents Rhombomys opimus and Meriones libycus in the southern margin of the Junggar
Basin, and to explore whether they exhibit convergent adaptations to the hyperarid and high-temperature desert

environment, this study conducted a rodent community survey using the snap-trapping method in the desert region of
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the southern Junggar Basin, Xinjiang Uygur Autonomous Region. Thirteen skull morphological indices, including
total skull length, basal length, median palatal length, zygomatic width, and least breadth between the orbits, were
measured from captured specimens. The interspecific differences in skull traits and their correlations with body
weight were analyzed. Results indicated that: 1) Except for greatest length of the nasals (P=0.276), all 12 other
skull indices exhibited highly significant interspecific differences (P<C0.01); 2) Among the 13 skull indices, only the
length of the down tooth row of M. /ibycus showed a significant intraspecific sexual dimorphism (P<Z0.05), while
other indices displayed no significant sex-based differences (P=>0.05) ; 3) Skull morphology trends relative to body
weight revealed an extremely significantly positive correlation between profile length and body weight in R. opimus
(R*=0.4808, P<C0.01). For M. [libycus, basal length (R?*=0.3214) , zygomatic breadth (R?=0.6020) , and
lower jaw length (R*=0. 5656) exhibited extremely significant positive correlations with body weight (P<C0.01). In
conclusion, R. opimus and M. [libycus display distinct interspecific differences in multiple skull traits. Notably,
profile length in R. opimus, and basal length, zygomatic breadth, and total length in M. /Zibycus showed continued
growth into adulthood, while other traits lacked clear patterns. These findings supplement taxonomic and
morphological data for both species and provide a reference for species identification and evolutionary studies.

Key words: skull morphology; Rhombomys opimus; Meriones [ibycus; closely related species; analysis of

covariance
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Fig.1 R. opimus field entities




535 B 2 W Fll2F 3 2026 4F 123

Z
& [z
<
wv
Z
S 4
<t

Z
z A
S <
o
Z —
S A » KU BRCRFE R
&l R. opimus sampling site

LLRE VY BORFE S . .
* e fH
Z ) M. libycus sampling site ™ E EE'I—(?\I?U}?HS(;))I | OZ
o | . i : o = High: S
= b B 3 4 A N EL303EH County resident ] =
Main gerbil distribution sites | . % 35 /A B4 Main roads L ik Low: -192
~|0 1000 2000 3000km  ~ \ 0 90180270 360 km
A e e— ~ AL e [® 19 China lakes MR- m—
S T T T T T T ey T T T
80°E 90°E 100° E 110°E 120°E  130°E 80°E 85°E 90° E 95°E

3 MIRRER
Fig. 3 Overview of the study area
H &5 : GS(2024)0650 %5 JIEE LB M . Review drawing No. GS(2024)0650 modification to the base drawing.

R1 DESEREER

Table 1 Simplified information of gerbils sample

FLRh AT Weight (g) FrAKH# The number of rodent (No. )
Rodent species A Max FOMEMin THE + BRAE Mean+ SE W PE Female HEE Male
KB R. opimus 187.4 90.7 127.6+50. 13 20 10
ARWEM. libycus 118.7 71.9 89.0+18. 00 12 11

Max: Maximum; Min: Minimum; SE: Standard error.
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4 KPRELBNEIER

Fig.4 R. opimus skull measurement indicators

(a) K> Ui 75 W Dorsal view of the skull of R. opimus; (b) K> S 1 M Ventral view of the skull of R. opimus; () R BN 618 P30 1 0
Internal view of R. opimus mandible; (d) K> BT & E ZMU 1 W External view of R. opimus mandible. 1. /% 44 Profile length; 2. %K Basal length; 3.
% & Median palatal length; 4. #i % Zygomatic breadth; 5. HE [i] 5% Least breadth between the orbits; 6. 5 il K& Diastema length; 7. £ % K Greatest
length of the nasals; 8. Wr 1< Length of tympanic bulla; 9. W i1 58 Width of tympanic bulla; 10. I # %1 £ Length of the up tooth row; 11. F ¥ 5] &

Length of the down tooth row; 12.J5 3k % Greatest mastoid breadth; 13. F#ii# Lower jaw length.

5 ARDVRABNEIER

Fig. 5 M. libycus skull measurement indicators

(a) L 20 BUWUE 35 Il W Dorsal view of the skull of M. libycus; (b) L 2 ¥ BRW & JIE W Ventral view of the skull of M. libycus; (¢) LRI BT
PN TE I Internal view of M. libycus mandible; (d)ZL & ¥ BT #& ZMU T M External view of M. libycus mandible.

5
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F2 AEVREXRDRIBESEREINEDERSW
Table 2 Sex-based differences in skull morphological parameters between R. opimus and M. libycus (mm )

kKERERR

Skull morphological parameter

ARV B M. libycus
it Female $ (n=12)

KRR, opimus
HEPE Female & (n=20)  HEtE Male 3 (n=10)

HEE Male 3 (n=11)

fiii 4= K Profile length 35.7740. 3% 36.74+0.45a 37.62+0.41a 38.4740. 84a
K Basal length 29.5940.44a 30.71+1.18a 32.40+0.75a 32.54+1.07a
% & Median palatal length 17.18+0. 33a 17.00+0. 44a 18.68=0. 34a 18.84+0. 56a
#%% Zygomatic breadth 21.12+0. 23a 21.14+0.27a 22.86+0. 30a 23.80+£0.67a
HEE 5] %% Least breadth between the orbits 7.03%0. 13a 6.91+0.13a 7.68+0.11a 7.80=£0. 20a
% B+ Diastema length 8.90+0. 16a 9.0940. 21a 8.3840. 20a 8.75+0. 36a
£ 8 £ Greatest length of the nasals 13.39+0. 37a 14.10=£0. 14a 13.34=£0. 26a 13.47+0.43a
W 314 Length of tympanic bulla 14.67+0.21a 14.76£0. 16a 13.85+0. 19a 14.10£0. 30a
WT i 58 Width of tympanic bulla 10.67=+0. 10a 10.6140.07a 10.0440. 16a 10.36=+0. 16a
1%, Length of the up tooth row 16.64+0. 29a 16.930. 25a 19.74+0. 28a 20.07+0. 56a
T %1 Length of the down tooth row 12.02=+0. 29b 13.1940. 23a 13.56=+0. 20a 13.71+£0.37a
J& 3k % Greatest mastoid breadth 14.27+0. 12a 14.304+0. 13a 13.04+0. 16a 12.934+0. 21a
Tl Lower jaw length 18.357+0.43a 18.7740. 50a 21.86+0.45a 23.42+0.69a

T WK 0. 05, n A REAEA SO o A1 47 ) — BBl L[] — 8 An Bt Js A /NG PR RoR 225 3 . Tl
Note: The significance level was 0. 05, and # is the number of corresponding samples. Different lowercase letters after the data of the same indicator for

the same rodent species in the same peer group indicate significant differences. The same below.
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Table 3 Differences in skull morphological parameters between

AR 8 T4 A , 75 W Al v B A X BA A E

(P<<0.001)., &8 K (P=0.276)7F M F ¥ 2 4]
TREZER., ek LK KK Vs 4 TdE

two gerbils (mm)

KB SRR FANEA U Kb R

B A W R TA) 2 B A B 3 2% 5 (P<<0.01) . Skull morphological parameter M. libyeus  R. opimus
LRV R B SR T W B LS Sk i 42 K Profile length 36.2440.31b  37.90-0. 39a
R FRUR, KRB AIKRDPRKFAORY 3£ K Basal length 30.13-0.60b  32.4540.60a
(£ 3), 2 K Median palatal length 17.0940.27b  18.74+0. 29
2.3 LBRHBAKEEAENLZ 1% Zygomatic breadth 21.1340.17b  23.1740. 30a
AT FT 45 ) Xk 13 3 3k 8 K A 48 b 5 1K & HE 4T HE [B] 5% Least breadth between the orbits ~ 6.98+0.09b  7.72+0. 10a
TR PR T AR 4 2 B A B Sk B R A #i B+ Diastema length 9.00£0.13a  8.50+0.18b
$6 b B 1A TS A I RS R A 22 5L KU LI T 4 £ K Greatest length of the nasals 13.7340.21a  13.38%0. 22a
K (RP—0. 4808, P<~0.0001) 5 1k & 2 ] 5 4 i 2% Wit K Length of tympanic bulla 14.7140.13a  13.93-0. 16b
A L K (R—0.0115. P—0.5731) . = & W 8 %6 Width of tympanic bulla 10.644-0.06a 10.154-0.12b
(R—0. 0415, P—0. 2813) . i 5 ( R—0. 0010, P— L #i%1K Length of the up tooth row 16.7840.19b  19.85-0. 26a
14414 Length of the down tooth row  12.58=+0.22b  13.61+0. 18a
0.8666) . HE [ 5 (R=0. 0408, P=0. 2845) .t it i< J5 3k 5% Greatest mastoid breadth 14.2840.09a 13.00=0.12b
(R'=0.0098, P=0.6031) . & # K (R'=0.0170, T K Lower jaw length 18.550.32b  22.38+0.40a

P=0.4922) W i3 K (R*=0.0168, P=0. 4949) Wt
5% (R*=0.0103, P=0.5940) . I #§ 3] K (R*=

0.00, P=0.9706) . T # 7] & (R*=0. 0402, P=0. 2882) . J5 3k %& (R’=0. 0010, P=0. 8686) LA & T il & (R’=
0.0292,P=0.3666)12 W55 5 HIKE LR EMH M., 2B R K (R°=0. 3214, P=0.0048) . % (R"=
0.6020,P<20.0001) . F#i K (R*=0. 5656, P<C0. 0001 ) 3 Ti$& bp 5 H A & B F IEHE, 4 K (R°=0. 0722, P=
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Fig. 6 Relationship between skull morphology indicators and weight gain in two gerbils
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