
� Ecological state variables do not fully
explain species richness patterns of seed
plants in the HDM

� Glaciation has reduced species richness in
the north
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This map of global species richness of vascular plants (above) shows that a majority 
of species occur in the Tropics (grey band), with highest concentrations in tropical 
mountain ranges. The Hengduan Mountains (HDM) are an anomaly, with 
exceptionally high species richness despite a mostly temperate climate.

The HDM are a series of
tectonically active mountain
ranges on the SE margin of the
Tibetan Plateau. Due to a
complex landscape history
and ongoing faulting, rivers in
the HDM do not exhibit a
classic dendritic pattern.

Species richness of seed plants
shows high spatial variability in
the HDM, with the highest
concentration of species 
located in the Three Parallel
Rivers Area. Species in this
"hotspot" occur predominantly
at mid- to high-elevations,
suggesting a similar adaptive
response to a common
evolutionary driver.

What drives species richness in the HDM?

1) Ecological state variables explain all 
species richness
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2) Transient climate and tectonic processes 
drive evolution to explain species richness
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Tectonic setting and species richness patterns in the HDM
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Data source: CHELSA v2.1 (Karger et al., 2017)

Hypothesis testing

Data source: The Central Asia Fault Database (Mohadjer et al., 2015)
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We built a generalized linear 
correlation model using 
ecological state variables 
(temperature, precipitation, 
seasonality) and compared 
species richness patterns 
predicted by the model to 
actual species richness. 
Model residuals indicate 
that the Three Rivers Hotspot 
is not explained by state 
variables alone.

Note: exceptionally low species 
richness indicated by model at 
the Himalayan front is likely due to 
known under-sampling issues.

A landscape in transience
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Take-aways

Basin-limited Relief

χ (chi) Map

Strong contrasts in chi across drainage divides (above) indicates that the HDM landscape is in 
disequilibrium; this has been interpreted as a response to ongoing tectonic strain. Transient 
drainage divides can fragment landscapes by generating or destroying relief. The Three Rivers 
Hotspot contains some of the highest relief in the HDM (below, left). The abrupt drop-off in 
species richness above 29*N corresponds to glacial extent during the last glacial maximum 
(below, right).

� Tectonic processes have led to a complex,
transient landscape

� May drive evolution through habitat
fragmentation and expansion


