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n response to the evolving
needs of vertebrate paleontol-
ogy and paleoanthropology,
the Institute of Vertebrate Pale-
ontology and Paleoanthropology
(IVPP) of the Chinese Academy of
Sciences (CAS) made the strategic
decision to establish the Paleoen-
vironment Laboratory in 2018.
This initiative aimed to pioneer
new interdisciplinary research
avenues focusing on the co-evo-
lution of terrestrial ecosystems,
the chronology of paleolithic
sites, the origins of agriculture,
global changes, and human adap-
tations. Over the past decade, the
Paleoenvironment Laboratory
has achieved significant progress
in constructing instrumental
platforms and advancing related
disciplines. Here are some nota-
ble advancements.

tebrates fossil human are core topics in the theory of biological evo-
lution. At the micro level, we hope to understand the feeding habits
of some important groups of organisms in ancient ecosystems, such
as dinosaurs, birds, and mammals, as well as their related feeding
behaviors, migration patterns, and ecological niches. This requires
a comprehensive analysis of key global climate processes during
critical periods, the evolution of terrestrial ecosystems, and their re-
lationship with the origin, evolution, and extinction of ancient fossil
fauna. Similarly, changes in global climate and ancient monsoon sys-
tems have played important roles in the origin, migration, diffusion
and behavioral patterns of ancient human being. The domestication
of animals and plants and the origin of agriculture are the most rep-
resentative examples of the co-evolution of human and ecosystem.
The early agricultural society not only adapted to most of the area
of the terrestrial ecosystem, but also transformed it into the human
ecosystem to a large extent.
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Innovative Methodol-
ogies and Paradigms
in Paleoenvironmental
Research

By continuously exploring new
interdisciplinary approaches and
research directions, the labora-
tory has spearheaded innovative
methodologies and paradigms
in paleoenvironmental research.
The integration of epiphyte anal-
ysis and geochemical indicators
has not only enhanced our un-
derstanding of deep-time animal
feeding behaviors but has also
expanded the boundaries of re-
search in animal feeding evolu-
tion and biological and environ-
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mental co-evolution.

Through the examination
of phytoliths extracted from the
tooth attachments of a 100-mil-
lion-year-old dinosaur (Equijubus
normani) and the digestive tract
of a bird (Jeholornis prima), signif-
icant insights into the co-evolu-
tion of animals and angiosperms
have been revealed. This research
has shed light on Darwin’s hy-
pothesis of the “co-evolution
theory of dinosaurs and angio-
sperms,” a longstanding focus
of paleontological research. By
innovatively integrating phy-
tolith analysis into the study of
Mesozoic vertebrate evolution,
the team at the Paleoenviron-
ment Laboratory has obtained

epiphyte records from ancient
animal samples, providing direct
evidence for the evolution of
dinosaur and early bird feeding
habits and their co-evolution
with angiosperms.

This groundbreaking research,
documented in publications such
as those by Wu et al. (2023) and
Wu et al. (2018), represents a sig-
nificant milestone in the fields
of vertebrate paleontology and
paleoanthropology. The Paleo-
environment Laboratory at IVPP
continues to lead the way in eluci-
dating the complex relationships
between ancient ecosystems and
the evolution of life forms, paving
the path for exciting new discover-
ies in the field.

Figure 1. Fossil blocky phytoliths with wavy ridgelines from the
stomach content of Jeholornis prima (IVPP V14978), consistent with
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the blocky phytoliths in modern magnoliid leaves.
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Figure 2. Comparison of co-evolution between
mammalian fauna and vegetation ecosystems in
the Quaternary of northern China
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Evolution of Late Ce-
nozoic Terrestrial Eco-
systems and Co-evo-
lution of Mammals

During the late Cenozoic, the
global climate underwent major
changes including a continued
temperature decrease and the
initiation of the polar ice caps.
This period saw major transfor-
mations in the oceans, land, ice
caps, carbon cycles, and flora and
fauna. Our research focuses on
investigating the evolution of late
Cenozoic terrestrial ecosystems
and the co-evolution of mam-
mals in response to significant
global climate changes.

During this pivotal period,
characterized by temperature
fluctuations and the emergence
of polar ice caps, our team delves
into the complex interactions that
shaped terrestrial environments
and affected the evolution of
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vertebrates, including hominins.
Through comprehensive anal-
yses of climate data, including
paleontological records, isotopic
geochemistry, and sedimentary
profiles in regions such as the Al-
tay area of Xinjiang Autonomous
Region, Tongxin area of Ningxia
Autonomous Region, and bore-
holes around the Bohai Sea of
China, we aim to elucidate the
responses of vegetation ecosys-
tems to crucial climatic events like
the Miocene Climatic Optimum
(MCO) and the Middle Pleisto-
cene climate transition (MPT).
The new studies reveal the
transition of terrestrial ecosys-
tems from stable states to high
variability during warm/cold peri-
ods, underscoring the importance
of low-latitude drivers and feed-
back loops in shaping land-sea
climate changes and influencing
the co-evolution of global terres-
trial ecosystems. By providing es-
sential insights into the evolution

Figure 3. Stratigraphic and chronological data of Tongtian

Rock unearthed by Liujiang People.
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of vegetation and climate in East
Asia throughout the Cenozoic era,
our research establishes crucial
temporal and climatic frame-
works for understanding the evo-
lutionary trajectories of East Asian
fauna. These findings contribute
to enhancing our understanding
of the interconnected changes in
terrestrial ecosystems and marine
climates over time (Wang et al.,
2023; Wang et al., 2024; Zhou et
al., 2018).

New Late Pleistocene

Age for the Homo sapi-
ens Skeleton from Liu-
jiang, Southern China

As one of the most complete an-
cient human fossils found in Chi-
na so far, the age of early modern
man “Liujiang Man” has attracted
much attention since its discov-
ery in 1958. However, its age has
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always been controversial. The
Paleoenvironment Laboratory
research team conducted detailed
analyses of grain size, macroele-
ment and trace element compo-
sition of the sediments preserved
in the left femoral bone marrow
cavity of Liujiang Man, as well as
the sediments from each layer
of the cave deposition sequence,
to determine the corresponding
strata from which Liujiang Man
was unearthed.

The results indicate that the
age of the second layer of the
third sedimentary unit, where
Liujiang Man fossils are most
likely found, is approximate-
ly 20,000 to 30,000 years ago.
Based on thorough sampling of
the left femur of Liujiang Man
and the direct dating of the ura-
nium series, the fossil’s age is
estimated to be between 23,000
and 21,000 years. This compre-
hensive work repositions the ex-
cavated stratum of Liujiang Man
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within the global modern human
evolutionary sequence, providing
key new data for exploring the
migration and dispersal patterns
of modern humans across Eur-
asia (Ge et al., 2024).

New Evidence of the
Pre-Silk Road Civiliza-
tion Exchange—5200-
year-old Common
Wheat and Naked Bar-
ley Grains from the
Altai Mountains

The pre-Silk Road trans-Eurasian
civilization exchange is one of
the most magnificent events in
the history of human social de-
velopment, which started about
three thousand years before the
formal opening of the Silk Road.
During this time, the exchange of
items, ideas, technology, and hu-

Figure 4. Proposed pathways of cultural exchange at around 5000-4000 cal yr BP,
distribution of prehistoric culture groups across mainland Eurasia.
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There were three main land
routes in the early days of Eur-
asian exchange: the southern
Himalayan route, the oasis in
Central Asia to the Tarim basin,
and the grassland of North Asia.
This study illustrates that crops
were being transported across
Eurasia to the Altai Mountains
around 5200 cal yr BP, which is
1,000 years earlier than previous-
ly thought. This finding provides
the earliest evidence for the east-
ward spread of wheat agriculture
and highlights the steppe route
as a crucial corridor for east-west
civilization communication.

As early agricultural popula-
tions in western Asia and Iran ex-
panded, common wheat and na-
ked barley reached the foothills
of the western Tian Shan Moun-
tains in central Asia around 5,500
cal yr BP. From there, these crops
moved through the river valleys
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and reached the Altai Mountains
by around 5,200 cal yr BP. Subse-
quently, low-investment prehis-
toric agropastoralists in the Altai
Mountains may have introduced
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