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Abstract Thalattosaurs are one of the three major groups of top reptilian predators in the Triassic marine ecosystems,
the study of which is a key to our understanding of biotic recovery from the Permo-Triassic mass extinction. Signifi-
cant advancement has been achieved in the last decades in studying biodiversity and phylogeny of thalattosaurs. How-
ever, the origin of thalattosaurs and the process forming the biogeographical pattern of thalattosaurs largely remains an
enigma. We review here the recent progress in the study of thalattosaurs in terms of its origin, species diversity, phy-
logeny and biogeography. Our review shows that large gap exists in the research of thalattosaurs. Future research
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should be focused on field work in the early part of the Triassic strata to search for more primitive thalattosaurs. This is

necessary to elucidate its origin. A first-hand systematic review of thalattosaurs from SW China should be performed to
clarify the true biodiversity of thalattosaurs, which is also a basis for a comprehensive phylogenetic analysis of thalat-
tosaurian relationships. Finally, the study of the physiology and paleoecology of thalattosaurs via the investigation of
long bone histology and microanatomy is of great significance in establishing the process forming the biogeographical

pattern of thalattosaurs.
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Fig. 1 Simplified diagrams showing the phylogenetic relationships of Thalattosauria and other reptiles
AW B R T ARG T LR R EE WA (A) X E Evans (1988); (B) A Rieppel (1998); (C) A Neenan %5(2013); (D) £ H Miiller

(2004); (E) £ 1 Motani %(2015); (F) [ Scheyer %5(2017).

This simplified diagram shows the current main views on the relationships of Thalattosauria among reptiles: (A) Modified from Evans (1988); (B) Modi-
fied from Rieppel (1998); (C) Modified from Neenan %5(2013); (D) Modified from Miiller (2004); (E) Modified from Motani %5(2015); (F) Modified from

Scheyer Z£(2017).
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Fig. 2 Phylogeny of Thalattosauria
HH Li%(2016). 4i5: E= REHENTAEMX R, P= KR THEAYX R, W= FERHEIEDIX R .
Modified from Li et al., 2016. Abbreviations: E = Eastern Tethys Province; P = Eastern Pacific Province; W = Western Tethys Province

3 LR AR = 1 Je O e R A BR B 37 Pl (20 Bardet et al., 2014)
Figs. 3 Global paleogeographic distribution of Early Triassic and Anisian thalattosaurs (modified from Bardet et al., 2014)
7 AR SRR AG: 1. A0 EE KRN SRS L X (R —rh =B lih); 2. SeE ARk (2 Je ); 3. i —ROR RIS S Al 7008 i X (42 Je—hr T R .
Thalattosaur occurrences: 1. British Columbia, Canada (Early—Middle Triassic); 2. Nevada, United States (Anisian); 3. Monte San Giorgio, Swiss-Italian
border (Anisian—Ladinian boundary).
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well, 2013; Maxwell and Kear, 2013)fH & o
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