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Fig. 1 The combination characteristics of Avian
hindlimb bones
Ca) AP 1 285 5 (b) RFATG 1 25

(a) terrestrial birds; (b) arboreal birds
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Fig. 2 The morphological patterns of distal tarsometatarsus of living birds
(a)\ (b) Hb AT (35 Y S8 ) BB 0 = 7B (ORI, (D) IZSRHTAIL 5 (o) (DT 1 28 (216 ik #S) B BA B 0 R Al "8 =X (o AT,

() 7 ¥t T4

(a), (b) The “triangle” pattern of the tarsometatarsus of terrestrial birds: (a) anterior view, (b) distal anterior view; (c), (d) the

“roller” pattern of the tarsometatarsus of arboreal birds: (¢) anterior view, (d) distal apical view
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Fig. 3 The Avian morphology of phalanges and claws
(a) A B B M (22 ) 5 (b) MR 1 55208 (22 L)
(a) arboreal or climbing birds (left foot); (b) terrestrial birds
(left foot)
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(Picus canus)  (Turdus hortulorum)

J5AS 151
(Gallus Gallus) (Accipiter gentilis)
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Fig. 4 The morphological comparison of 3rd digital

claws in 4 kinds of birds
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Fig. 5 Proportions of hindlimb bones of basal birds,enantiornithines and ornithurines in ternary morphospace
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TR P Y (Protopteryx fengningensis) (Zhang et
al. , 2000a) Fl X G ¥ & Rk & (Boluochia zhengi)
(Zhou, 1995), VA K4 B2 H 48 7 1T HIN &
(Gansus yumenensis) (Hou et al. , 1984),

FIHR 2 hAy R B Ge T H RO 1 HR I
W7 ok (& 6) kT 5538 | e B 28 14 15 2K )
T 46 58 BEANSR 11 B A 3 B 008 b 4 R
16 EBE BURFIE R B 3 N X, Hop BT
KK EHABMRES I XA ESE, T 5%
e B A T R R AR B R T S 2R
RS RN B 2T | R 1 1t N 1 e S
KENMBEBENE ET BN TREESH 5K
Z IR o RS I A T R A i BB B/ AN AL ]
S 5 2R B A AR BN R R SR E A R
LUEESIAREZSI S RV N =R | S e
R AR AR RN RO T W A BN AR IR
PO/ . A 15 28 B B B 0 A S A Y T i TR T
PG SR 6] A B2 AE S 1 LIV B s i 4 A
B RN BB SR U A SR 1T LIV
s ALE N AR B AR TR M.

HRAJE LA b et 53 A HHE B A 17 1 2 T 1% 258 A B
A YR AL R AR 45 B AR 5 2 X I R AIE 1 2 Ak

®2 HEAMEERHNATSNERKBHESR

Table 2 The measurements of 4-group variables of distal tarsometatarsus of fossil birds

2R 0TIV BB BE | T IS IV 9 42 58 B 0. N#®%ELETF I IV 3 4 ) R N .
(Species) (mm) (mm) (mm) (mm) HEHRE
JEL U T 15, 35.0 39.9 36.5 3.6 3.35 3.3 3.8 2.75 0.1 0.1 TVPP V13274 52l
W4 35.3 35.8 34.3 3.95 3.45 2.95 2.0 1.2 0.1 0.1 IVPP V12698 52l
ZIRILTE 25.1 28.0 26.2 3.35 3.01 2.4 3.4 1.45 0.2 0.13 IVPP V11619 52
HERIEL T 19.7 22.2 20.8 1.9 2.1 1.2 2.5 0.5 0.1 0.1 IVPP V11977 52l
EHEY 30.7 31.1 28.4 3.4 3.1 2.6 1.1 0.6 0.15 0.1 IVPP V13396 szl
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Fig. 6 The scatter plot of 3D diagram(a) and 1-group(b) of variables of tarsometatarsus of fossil birds
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The Perching Habit of Mesozoic Birds Based on Morphological Comparison
and Statistical Analysis: Characteristics and Patterns
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Abstract: The avian perching behavior is crucial for birds. There are close evolutionary relationship in
adaptation between the shape and structure of avian hind limb bones. In addition, the analysis and
deduction for perching behavior in Mesozoic birds is a hot research field of fossil birds. In this paper, by
contrasting the morphological variations and statistic analysis of the hind limb bones in abundant living
birds, we focus on the length variation of hindlimbs, the characteristic diversity of metatarsal trochlea in
distal tarsometatarsus, the phalangeal length variation in pedal middle digit and the claw curvature of
middle digital claw and compare them with corresponded perching behavior. Then, we apply discriminative
characteristic and valid variable to infer Mesozoic birds” perching behavior. By systematically analyzing the
perching behavior of Mesozoic birds, We reach the conclusion that large numbers of basal birds with
perching behavior maily belong to climbing group, and only minority species belong to arboreal life group.
The perching behavior of enantiornithines is close to that of arboreal birds. The perching behavior of

ornithurines could be arboreal or terrestrial.

Key words: morphological characteristics; statistic analysis; perching behavior; hindlimb bones;

Mesozoic; fossil birds





