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Abstract: Basic information on the embryonic and larval life history is crucial for the conservation of threatened amphibian

species. This study provided detailed observation of the embryonic and larval development of Hynobius amjiensis in its natu-

ral habitat. The stages of both embryonic and larval development, as well as morphological variations among larvae, were

recorded. The results showed that the embryonic development of H. amjiensis was divided into 21 stages, with an average

development duration of 34.4 days. The larval development was divided into 10 stages, with an average duration of

125.9 days. The study found that the developmental patterns of H. amjiensis are generally consistent with other species of

the genus Hynobius, though there are differences in specific morphology and developmental timelines. This research not

only provides essential data for the breeding and conservation of H. amjiensis but also lays a scientific foundation for further

exploration of its developmental biology and population recovery.
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Figure 1 Embryonic and larval development time of Hynobius amjiensis
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tula stage; H. Late blastula stage; 1. Early gastrula stage; J. Mid-gastrula stage; K. Late gastrula stage; L. Neural plate stage; M. Neural fold stage;

N. Neural groove stage; O. Neural tube stage; P. Early tailbud stage; Q. Late tailbud stage; R. Early external gill stage; S. Mid external gill stage;

T. Late external gill stage; U. Hatching stage.
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Figure 2 Atlas of individual embryonic development stages of Hynobius amjiensts
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Table 1 Embryonic development stages of Hynobius amjiensis

KB

Developmental stage

BB

Developmental duration

asE el

Cumulative developmental time

FZAE I Fertilized egg stage
Y Two-cell stage

PUZH L) Four-cell stage

J\ZH A Eight-cell stage

TS UL Sixteen-cell stage
=40 ] Thirty-two-cell stage
FERFI0) Early blastula stage
FEJRIEIY Late blastula stage

JE ] Early gastrula stage
SRR Mid-gastrula stage
JE RG] Late gastrula stage
2RI Neural plate stage
2R ] Neural fold stage
P2V ] Neural groove stage
P12 %5 W] Neural tube stage
FEZE ] Early tailbud stage
FE2EM] Late tailbud stage
HMIBERIY Early external gill stage
S Mid external gill stage
HMILHEI] Late external gill stage
JEE4k 0] Hatching stage
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26.2+3.6
31.3+3.9
40.0+13.1
32.6+13.1
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12.
15.
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28.
35.
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161.
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Note: Data in the table are presented as mean + SD.
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Figure 3 Atlas of individual larval development stages of Hynobius amjiensis
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Figure 4 Developmental atlas of forelimb and hindlimb stages in Hynobius amjiensis individuals
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Table 2 Developmental stages and morphometric measurements of Hynobius amjiensis larvae
ik (AU R E BT b - L "
Qjﬂfk'?ﬁ;ﬁ DZV:H] it l EJ ?iﬁ]— :fﬂ Ik mm K mm PEEE m 2K mm BE /mm A fmm K fmm AMIK: fmm
e eve opnlmn a A . Head length  Head width Balancer length Total length ~ Taillength ~ Forelimb length  Hindlimb length ~ External gill length

developmental stage duration  developmental time
it
ﬁpﬁﬁ;ﬁ 3.0£0.2 3.0£0.2 2.6+0.2  1.3x0.1 143:0.5 52:0.2 1.9+0.2
Hatching stage
i L4

. 258.5+0.2 216.1£0.2  46+0.3 4804 24202 20312 86x0.5 13x0.2 2.5+0.4
Forelimb stage 1
H‘UH}:,Z% 498.9+0.2 474.6+£0.5  4.7+0.2 50+0.3  2.6+0.2 2.1+12 9.9:0.1 1.7+0.1 2.3+0.1
Forelimh stage 2
i34

. 217.9£0.2 973.5£0.6  5.3+0.4 55+0.4 24.0+1.6 12.4+0.3  3.820.2 0.9£0.3 0.4£0.1
Forelimb stage 3
EHZP}] 196.3+0.4 1191.420.7  5.9:0.4 6.220.3 20.1£0.9 13.7+0.6  4.0x0.2 2.3£0.5 3.0£0.4
Hindlimb stage 2
E%Sﬁﬂ 192.4+0.2 1387.7£0.3  6.6:0.2 7.0£0.1 33.4:1.3 15.9:1.8  4.6:0.1 3.5+0.4 3.5£0.2
Hindlimb stage 3
Eﬂiﬂﬂ 446.8£0.2 1580.2£0.3  7.5+0.1 7.420.1 36.8+1.8 18.0£2.9  5.5:0.5 4.5+0.2 4.1+0.3
Hindlimb stage 4
JﬁH}:S,ﬁ;ﬁ 675.3+0.3 2026.9+0.2  8.4:0.4 83:0.6 43.6+£0.2 20.5£0.4  5.9+0.2 6.7+0.9 5.5+0.3
Hindlimb stage 5
A

. 318.9+0.3 2702.2+0.4  9.7£0.4 9.1+0.3 55.0+0.8 26.3+1.4  6.820.2 9.7£0.7 3.3£0.5

Metamorphic stage
ATER
BN 3021.1£0.6  9.6:0.3 8.0£0.6 54.1£3.0 25.5+0.7  8.3:0.4 10.2£0.5

Completion of metamorphosis

e RPEEE AT IE + bR,

Note: Data in the table are presented as mean + SD.
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Figure 5 Variation in color spots among different individuals (A—H) of stage 3 larvae of Hynobius amjiensis in the forelimb
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Figure 6 Variation in color spots among different individuals (A-H) of stage 3 larvae of Hynobius amjiensis in the hindlimb
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