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Development and Ossification Sequence of the Pectoral Girdle and
Forelimb during Metamorphosis of Chinese Toad

(Bufo gargarizans) Tadpoles
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Abstract: In this study, development and ossification sequence of pectoral girdle and forelimb skeletons of
Chinese toad (Bufo gargarizans) tadpole during stages 33 - 46 were investigated using double staining. The
results showed that the pectoral girdle emerged at stage 36, and connected to presacrals I, III by muscles at
stage 39, while sternum formed at stage 45 (Fig. 1). Chondrification and ossification of pectoral girdle
elements began around the glenoid fossa; emergence and ossification of the forelimb occurred in a
proximo-distal and postaxial-preaxial direction (Fig. 2, 3). Presence of pectoral girdle and forelimb in anuran
alleviates the shock of movement after landing, which reflects the adaption of anuran tadpole transformation
from aquatic to terrestrial life in metamorphosis.
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Fig. 1 Ossification sequence of the pectoral girdle during metamorphosis of Chinese toad tadpoles
a. BUARHEIW: b, AABEIHIM: ©~e. 33 ~35 WIREIHIW: £ 41 IEIHOW: g 42 BN h. 43 BAREIHOW: i 45 AN

a. Ventral view at adult; b. Ventral view at adult; ¢ - e. Ventral view at stage 33 - 35; f. Ventral view at stage 41; g. Ventral view at stage 42;

h. Ventral view at stage 43; i. Ventral view at stage 45.
Cla. B{1; Cle. #44; Co. Bei; Ep. bW Pr. Ak Sc. HMF; St M Su. FJHMH.

Cla. Clavicle; Cle. Cleithrum; Co. Coracoid; Ep. Epicoracoid cartilage; Pr. Procoracoid; Sc. Scapula; St. Sternum; Su. Suprascapula.
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Fig. 2 Ossification sequence of the forelimb during metamorphosis of Chinese toad tadpoles
a. 36 MM b. 37 WUEMHIA: c. 38 JAMGTHM: d. 39 MK e 42 SAMGTHONL: f 43 SIRETHOW: g. 44 MM h. 44 KA.

a. Ventral view at stage 36; b. Ventral view at stage 37; c. Ventral view at stage 38; d. Ventral view at stage 39; e. Ventral view at stage 42;

f. Ventral view at stage 43; g. Ventral view at stage 44; h. Ventral view at stage 44.

II. 4811: ML #8100 IV. 48IV: V. $5V: Pp. HidHs.

II. Finger II;.Finger III; IV.Finger IV; V.Finger V;Pp. Prepollex.

3f~j) o {E Gosner 41 H, JUE RIS E ¥ 28 b
e (B 3g) o 2 Gosner 43 1, JRUEFIBE
Z AT BRI 2R, $eom R, Bl e & ol
PR (radio-ulna) (& 2f, ] 3i) . #| Gosner
44 B, BREME T O eE i, (HPn g ih
iR EA (B 2h, B3 .
223 BE WS 7 Yoy BB
(Culnare)  #¢/li5 (radiale) « " i (centralia) «
TGt iE 2 (distal carpale 2) « 26 ¥ i Fy 3 (distal
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Fig. 3 Schematic sequence of chondrification and ossification of forelimb elements in Chinese toad
EORRHCT I BEOLTR LR R
White color indicates cartilaginous elements; black color denotes ossified elements.
a. RAFEAR: b.36 W5 .37 Wi d.38 3 .39 Wi £40 W1 g 41 W ho42 30 0433005 .44 Wi k45 W L k.
a. Adult specimen; b. Stage 36; c. Stage 37; d. Stage 38; e. Stage 39; f. Stage 40; g. Stage 41; h. Stage 42; i. Stage 43; j. Stage 44; k. Stage 45;
1. Adult.
2. MR 25 3. WERMEE 35 5-4. Wi 5-4; 11 - V. FIRIL. II. VAV, C. Hlis; MC. %4; P. #54; Pp. mifHE; R. %
H: Ra Bl U U8 UL RUBHE; Y. Y.
2. Distal Carpale 2; 3. Distal Carpale 3; 5-4. Distal Carpale 5-4; II-V. Fingers II, IIl, IV and V; C. Centralia; MC. Metacarpalia;

P. Phalanges; Pp. prepollex; R. Radius; Ra. Radiale; U. Ulna; Ul Ulnare; Y. Element Y.
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