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Fig. S1 Bar charts of component loadings for PC1 (a) and PC2 (b) from PCA analysis
of grass pollen morphospace occupancy over time.

Fig. S2 The morphospace and confidence ellipsoid comparison of grass pollen micro-
ornamentation on extant grass (subfamily level) and fossil grass (two spatial-temporal

groups).
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Fig. S1. Bar charts of component loadings for PC1 (a) and PC2 (b) from PCA analysis of

grass pollen morphospace occupancy over time (Fig 3b; 4b of main manuscript).
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Fig. S2. The morphospace and confidence ellipsoid comparison of grass pollen micro-
ornamentation on extant grass (subfamily level) and fossil grass (two spatial-temporal groups).
a. Scatter plot and confidence ellipses of extant and fossil grass based on log size and log density.
b. PCA plot and confidence ellipses of extant and fossil pollen using 40 quantitative features. The

colored ellipses indicate the 50% confidence ellipsoids for fossil and extant pollen.
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