
From Tethys to the Himalaya: 

Fossil Fishes Witnessed the Qinghai-Tibet Plateau’s Dramatic Transformation

FANG Gengyu1,2

1

1 Palaeobiology Research Group, University of Bristol, Bristol, UK
2 Natural History Museum, London, UK

@ Tingri, Xizang, China



The Qinghai-Tibet Plateau (QTP)

2Wang et al., 2015

The Qinghai-Tibet Plateau 
• Lies in the heart of Asia
• Covers ~ 2.5 million km²
• Averages >4,500 m in elevation
• Anchors the headwaters of major Asian rivers 

(Yangtze, Yellow, Mekong, Indus, Brahmaputra)



The Qinghai-Tibetan Plateau

3Wang et al., 2015
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Building the Plateau

4Ding et al., 2022; Yan et al., 2024



The Uplift: From Tethys to the Himalaya

5Spicer et al., 2021; Ding et al., 2022



Palaeontology on the QTP: The Sino-Swedish Expedition (1927-1933)
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At work in the field in Inner Mongolia, 1927
The Sven Hedin Foundation

Map of Expendation Routes (1929-1932)
Bohlin, 1945

Tsaidamotherium hedini
Bohlin, 1937



Ascent with Modification

7Image source: the internet.



Ascent with Modification

8Deng et al., 2021; Ding et al., 2022



Ascent with Modification

9Deng et al., 2021; Ding et al., 2022

1. Banyan tree (Ficus); 2. Amynodont; 3. Titanothere; 4. Palm (Sabalites tibetensis); 5. Giant rhino 
(Paraceratherium); 6. Climbing perch (Eoanabas thibetana); 7. Cyprinid fish (Tchunglinus tchangii); 8. A 
cyprinid fish; 9. Coniferous forest; 10. Hornless rhino (Plesiaceratherium); 11. Primitive schizothoracine 
fish (Plesioschizothorax macrocephalus); 12. Shrubs (Cotoneaster, Spiraea, Caragana); 13. Primitive snow 
leopard (Panthera blytheae); 14. Primitive wholly rhino (Coelodonta thibetana); 15. Highly specialized 
schizothoracine fish (naked carp, Gymnocypris); 16. Plateau loach (Triplophysa).



Out of Tibet: a zoogeographic hypothesis 
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Wang et al., 2015

Coelodonta antiquitatis
Birmingham

Schreve et al., 2013



The Second Tibetan Plateau Scientific Expedition and Research (STEP)
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500 km

@ Google Earth



Mesozoic
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@ Google 
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Geological Setting
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Mt. Qomolangma
Tibetan Plateau

Marine Ecosystem Collapse during the 
Permian–Triassic Mass Extinction
(Huang et al.,2023)Meekoceratidae or Gyronitidae (Early Triassic) 



Sinohelicoprion qomolangma Chang, 1976 
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Preorbital Portion of the Skull (V. 4752.1 a-e)

1975 Mount Qomolangma Scientific Mountaineering Expedition

1 cm

Tooth Whorl (V.4752.2) 



Sinohelicoprion qomolangma Chang, 1976 
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Preorbital Portion of the Skull (V. 4752.1 a-e)

1 cm

Tooth Whorl (V.4752.2) 



Background: Eugeneodontiformes
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Campyloprion ivanovi

Campyloprion annectans
Helicampodus kokeni

Edestus newtoni

Edestus heinrichi

Edestus mirus

Sarcoprion edax
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Background: Helicoprion 

By Ray Troll 2013

Tapanila et al., 2013

Bendix-Almgreen, 1966

• mandibular symphysis
• folding into the ventral 

side of the mandible



Paleogene
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Lunpola Basin

19Deng et al., 2019 Fang et al., 2020



Eoanabas thibetana: a fossil climbing perch

20
Wu et al., 2017

Living climbing perch (Photo: Shutterstock)

Labyrinth organ



Plant Fossil Species from the Lunpola Basin
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A. Lagokarpos tibetensis (unknown 
family); 
B, E. Ailanthus maximus 
(Simaroubaceae); 
C. Asclepiadospermum marginatum 
(Apocynaceae); 
D. Asclepiadospermum ellipticum 
(Apocynaceae); 
F. Limnobiophyllum pedunculatum 
(Araceae); 
G. Koelreuteria lunpolaensis 
(Sapindaceae); 
H. Cedrelospermum tibeticum 
(Ulmaceae); 
I. Sabalites tibetensis (Arecaceae). 
Scale bars: A, B, E, F, G = 1 cm, C, D = 
1 mm; H = 5 mm; I = 10 cm. 

Deng et al., 2021



A Warm and Humid Tropical or Subtropical Lowland
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Reconstruction of the latest Paleogene ecosystem in the central 
Tibetan Plateau. ① Tchunglinius tchangii; ② Eoanabas thibetana; 
③ new cyprinid form A; ④ new cyprinid form B; ⑤ raptor and 
cuckoo; ⑥ Aquarius lunpolaensis; ⑦ Koelreuteria lunpolaensis; ⑧ 
Sabalites tibetensis; ⑨ Ailanthus maximus; ⑩ Limnobiophyllum 
pedunculatum (Art by Feixiang Wu) Su et al., 2019



Lunpola Basin

23Wu et al., 2019

Current distribution(blue shading) of climbing perches 
(from Berra, 2007)



Miocene
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Qaidam Basin Fossil Fishes

25Wang et al., 2007; Li et al., 2015

Paleoschizothorax qaidamensis, Oligocene,
Yang et al., 2018

Barbinae , Oligocene, Liu et al., 2018

Hsianwenia wui, Early Pliocene, Chang et al., 2008

Schizothoracinae, Late Miocene, Wang, 2010

Schizothoracinae, Pliocene,
Chen et al., 2007

Cyprinidae, Late Pliocene, 
Song et al., 2017

Cyprinidae, Late Miocene,
Wang, 2010

Schizothoracinae, Late Miocene, Wang, 2010
Paleoschizothorax diluculum, Oligocene, 

Yang et al., 2022
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Miao et al., 2022

The Climate Turning Point of the QTP
E.Qaidam Basin
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Pliocene
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Pliocene Yahu Biota

28Wang et al., 2007; Li et al., 2015

Paleoschizothorax qaidamensis, Oligocene,
Yang et al., 2018

Barbinae , Oligocene, Liu et al., 2018

Hsianwenia wui, Early Pliocene, Chang et al., 2008

Schizothoracinae, Late Miocene, Wang, 2010

Schizothoracinae, Pliocene,
Chen et al., 2007

Cyprinidae, Late Pliocene, 
Song et al., 2017

Cyprinidae, Late Miocene,
Wang, 2010

Schizothoracinae, Late Miocene, Wang, 2010
Paleoschizothorax diluculum, Oligocene, 

Yang et al., 2022



†Hsianwenia wui (Cyprinidae: Schizothoracinae)

Bi et al., 2020

3 cm



†Hsianwenia wui (Cyprinidae: Schizothoracinae)

30Chang et al., 2008



Hyperossification: non-pathological Bone Hypertrophy
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Hydrodamalis gigas Pachyophis woodwardi

Mesosaurus tenuidens
Naturhistorisches Museum Wien

30 cm 5 cm

5 cm Eastmanosteus calliaspis
Van Mesdag et al., 2020

Wikipedia



Hyperossification among Tetrapods
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Houssaye, 2009
de Ricqlès & de Buffrénil, 2001

• Pachyostosis: Increasing in periosteal deposits, 

affected the bone outer shape.

• Osteosclerosis: Increasing of bone inner compactness 

by incomplete endochondral ossification, inhibition of 

remodelling (bone resorption and deposition), and/or 

the filling of inner cavities, with no effect on the bone’s 

external morphology.

• Pachyosteosclerosis: Both



Hyperossification among Teleosts:  Hyperostosis
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Platax teira (Australian Museum)

Agassiz, 1833 Tuna et al., 2023

Smith-Vaniz et al., 1995
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100 μm

100 μm

500 μm1 cm

5 cm

Giarratana et al., 2012

Dorsal-fin Pterygiophore of Trichiurus sp.



Pliocene
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Mt. Shishapangma Expedition

36Mt. Shishapangma, 8027 m



Expedition History

37

Himalayasaurus tibetensis
wikipedia



Alpine Oak and Paleoelevation Reconstruction 

38Xv et al., 1973



Su et al., 2023 Quercus preguajavifolia

New finding
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@ Mt. Shishapangma, Xizang, China
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