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P A L E O N T O L O G Y

A mid-Cretaceous embryonic-to-neonate snake in 
amber from Myanmar
Lida Xing1,2, Michael W. Caldwell3*, Rui Chen4, Randall L. Nydam5, Alessandro Palci6,7,  
Tiago R. Simões3, Ryan C. McKellar8,9, Michael S. Y. Lee6,7, Ye Liu4,10, Hongliang Shi11,  
Kuan Wang10, Ming Bai4

We present the first known fossilized snake embryo/neonate preserved in early Late Cretaceous (Early Cenomanian) 
amber from Myanmar, which at the time, was an island arc including terranes from Austral Gondwana. This unique 
and very tiny snake fossil is an articulated postcranial skeleton, which includes posterior precloacal, cloacal, and 
caudal vertebrae, and details of squamation and body shape; a second specimen preserves a fragment of shed 
skin interpreted as a snake. Important details of skeletal ontogeny, including the stage at which snake zygosphene- 
zygantral joints began to form along with the neural arch lamina, are preserved. The vertebrae show similarities 
to those of fossil Gondwanan snakes, suggesting a dispersal route of Gondwanan faunas to Laurasia. Finally, the 
new species is the first Mesozoic snake to be found in a forested environment, indicating greater ecological diversity 
among early snakes than previously thought.

INTRODUCTION
By the early Late Cretaceous [~100 to 95 million years (Ma) ago], 
snakes had achieved their initial global distribution with skeletal 
remains known from Africa (1), North America (2), the Middle East 
(3–5), South America (6–10), and Southern Europe (11), all compris-
ing skeletally mature specimens occurring in marine and/or fluvial 
sediments. We report here on the first known fossilized remains of 
an embryonic/neonate snake, including preserved integument, from 
Lower Cenomanian (98.8 ± 0.6 Ma ago) (12) amber from Myanmar. 
A skull is not preserved, but the postcranium shows important 
similarities to other Cretaceous Gondwanan snakes, for example, 
Najash rionegrina and Dinilysia patagonica (6–8). We also describe 
a second amber specimen containing a large fragment of integument, 
possibly a piece of shed skin, considered here to be a snake and from 
a much larger animal. These new snake remains add a significant 
biological component to an already diverse fauna of rare, small- 
bodied vertebrate fossils from the amber deposits of northeastern 
Myanmar (13, 14), which includes the remains of lizards, neonate 
birds, and neonate nonavian dinosaurs (15–19). The new snake 
fossils are exceptional as one of them is clearly an embryo/neonate, 
while the second appears to preserve dark and light patterns in 
the squamation. In addition, as with the other amber fossils from 
Myanmar, they are part of the fauna and flora from an indisputably 
forested environment (13–19), thriving in an island arc system sourced 
from Austral Gondwana that became a part of the eastern margin of 
Laurasia. The new fossil snake materials also indicate a greater eco-
logical diversity and global distribution of Late Mesozoic snakes, 

and more specifically, Cretaceous snakes, than was previously 
understood. And finally, the articulated postcranial skeleton provides 
unprecedented data on the early ontogeny of snakes during the later 
part of their Mesozoic radiation.

Systematic paleontology
Squamata Oppel, 1811

Serpentes Linnaeus, 1758
Xiaophis myanmarensis gen. et sp. nov.

Holotype
DIP-S-0907 [Dexu Institute of Palaeontology (DIP)] (Figs. 1, A to 
C, and 2, A to K; and figs. S1 to S4A and S5, A and B), articulated 
postcranial skeleton (Total Length = 47.5 mm), ~97 vertebrae and 
ribs, and integument.
Type locality/horizon
Angbamo site, Tanai Township, Myitkyina District, Kachin Province, 
Myanmar (98.8 ± 0.6 Ma ago; earliest Cenomanian).
Etymology
“Xiaophis”—Xiao from the Chinese word for “dawn” and in honor 
of Xiao Jia, the amber specialist who donated the specimens to the 
DIP, Chaozhou, China; ophis, Greek for snake; and “myanmarensis” 
in recognition of Myanmar.
Diagnosis
Precloacal vertebral centrum roughly triangular in ventral aspect with 
strong ventral keels and large, paired, subcentral foramina; anterior 
precloacals have large paired fossae on posterodorsal surface of 
postzygapophyseal lamina; horizontal pre- and postzygapophyses 
with small accessory processes on prezygapophyses; elongate, 
posteriorly directed neural spines, present from anterior vertebrae 
to caudals; caudals with strongly reduced neural spines, anteriorly 
directed and horizontal transverse processes, and small spatulate artic-
ulating chevrons; potentially three sacral ribs/modified cloacal ribs/
lymphapophyses; two to three scale rows per vertebra-rib complex; 
and body scales small but imbricated and strongly overlapping.

RESULTS
The articulated snake postcranial skeleton is 47.5 mm in total length 
(Figs. 1, A to C, and 2, A to K; and figs. S1 to S4A and S5, A and B). 
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扫描全能王 创建

教技厅函〔2019〕46号

教育部办公厅 科技部办公厅关于公布
2018年度高等学校学科创新引智

基地评估结果的通知

有关部门（单位）教育司（局），部属有关高等学校：

根据《高等学校学科创新引智计划管理办法》（以下简称《管

理办法》）要求，教育部和科技部于 2018年联合对 2007年立项

建设的 51个高等学校学科创新引智基地（以下简称“111基地”）

进行了评估。经研究，现将评估结果和有关事项通知如下：

一、清华大学“环境污染控制和质量改善创新引智基地”等 9

家评估为优秀，南京大学“微结构功能材料创新引智基地”等

31家评估为良好（附件 1），其余 11家评估为通过。

二、现根据“111基地”已有建设基础，拟对良好以上的基

地持续支持。各依托高校要按照《管理办法》要求，强化管理责

任，保障建设条件，各依托高校要围绕“高等学校学科创新引智

计划”目标和任务，做好顶层设计，完善协调机制，落实管理责

教 育 部 办 公 厅

科 技 部 办 公 厅
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中地大京发〔2018〕23 号

关于印发《中国地质大学（北京）
专利知识产权奖励办法》的通知

各单位、各部门：

《中国地质大学（北京）专利知识产权奖励办法》已经

2018 年 1 月 25 日校务会议审议通过，现印发给你们，请认真

学习并遵照执行。

附件：中国地质大学（北京）专利知识产权奖励办法

中国地质大学（北京）

2018 年 3 月 15 日

中地大京发〔2018〕148 号

关于印发《中国地质大学（北京）
自然科学高水平学术成果奖励办法》的通知

各单位、各部门：

《中国地质大学（北京）自然科学高水平学术成果奖励办

法》已经 2018 年 12 月 14 日第 1 次校长办公会讨论通过，现印

发给你们，请认真学习并遵照执行。

附件：中国地质大学（北京）自然科学高水平学术成果奖

励办法

中国地质大学（北京）

2018 年 12 月 28 日

中地大京发〔2018〕149 号

关于印发修订后的《中国地质大学（北京）
纵向科研项目结余资金管理办法》

的 通 知

各单位、各部门：

修订后的《中国地质大学（北京）纵向科研项目结余资金

管理办法》已经 2018 年 12 月 14 日第 1 次校长办公会讨论通

过，现印发给你们，请认真学习并遵照执行。

附件：中国地质大学（北京）纵向科研项目结余资金管理

办法（2018 年 12 月）

中国地质大学（北京）

2018 年 12 月 28 日
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