




Nature Ecology & Evolution

Article https://doi.org/10.1038/s41559-025-02917-y

Extended Data Fig. 1 | Plant sodium (Na) concentrations across sub-Saharan 
Africa. (A) Relationship between median community foliar Na concentration 
and aerosol deposition (see Fig. S3b). Increased opacity of points represents 
an increased number of measurements recorded within the foliar community. 
Trend lines for C3 and C4 plant functional groups represent ordinary least squares 
fits weighted by the log10 + 1 number of measurements recorded within each 

community (cf. Figure 1). Error bars represent Standard Error. Median measured 
community foliar Na concentration for C3 plants (B) and C4 grasses (C) located 
across sub-Saharan Africa. The cluster of grass points in the Serengeti-Mara 
ecosystem is illustrated at higher spatial resolution for clarity. Map elements 
created with Natural Earth (https://www.naturalearthdata.com).
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Extended Data Fig. 2 | Performance of machine learning models used to 
predict plant sodium (Na) concentrations across sub-Saharan Africa.  
Root mean squared error (RMSE) and R2 model performance metrics of the 
buffered leave-one-out cross validation (BLOOCV) for (a, b) median and (c, d)  
95th percentile foliar Na concentration prediction models. The black circles above 
the first graph represents the average number of training points removed from 

within each buffer distance. CUBIST = cubist model; GBM = Gradient boosted 
model; NNET = neural network model; RF = random forest model; SPATIAL = 
kernel smoothing model; SSA = sea salt aerosol model; SVM = support vector 
machine model. e) Spatial mapping of distance to the nearest training point 
across sub-Saharan Africa. Contour lines represent 300 km intervals. Map 
elements created with Natural Earth (https://www.naturalearthdata.com).

http://www.nature.com/natecolevol
https://www.naturalearthdata.com/
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Extended Data Fig. 3 | Spatial mapping of 95th percentile plant foliar 
sodium (Na) concentration for (a) C3 and (b) C4 plant functional groups at 
a 0.1° resolution across sub-Saharan Africa. This is representative of plant 
Na availability to herbivores under a selective foraging scenario. To better 

visualise geographic patterns, concentrations have been plotted on a log10 scale. 
Silhouettes from PhyloPic under a Creative Commons license CC0 1.0: plant,  
T. Michael Keesey; grass, Mason McNair; map elements created with Natural 
Earth (https://www.naturalearthdata.com).

http://www.nature.com/natecolevol
https://creativecommons.org/publicdomain/mark/1.0/
https://www.naturalearthdata.com/
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Extended Data Fig. 4 | Drivers of foliar sodium (Na) concentration across 
sub-Saharan Africa. Partial dependence plots for predicting foliar median 
(unselective foraging scenario) and 95th percentile (selective foraging scenario) 
sodium (Na) concentration using the ensemble model. The relationship between 

foliar Na concentration (yhat) and each variable is highlighted by the red line. 
Note: the scale for aridity is non-intuitive, with lower scores reflecting more  
arid environments.

http://www.nature.com/natecolevol
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Extended Data Fig. 5 | Herbivore sodium (Na) intake as a function of plant Na 
gradients. Relationship between modelled dietary forage Na concentration 
and field-measured herbivore faecal Na concentration using the unselective 
foraging scenario. Points and vertical error bars represent the mean ± 1 SD faecal 
Na concentration per genus per protected area. The total number of independent 
points is n = 111 from 20 genera across 20 protected areas. Note that axes are on 

log10 scales to emphasise attention on low-values that may be indicative of Na 
limitation. The black line represents the fit of a linear mixed effects model with 
species included as a random effect. The marginal R2 (fixed effects) denotes the 
proportion of variance explained by dietary Na availability. Analogous results for 
the 95th percentile (selective) scenario are in Fig. 2a.

http://www.nature.com/natecolevol
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Extended Data Fig. 6 | Drivers of large-herbivore density across sub-Saharan 
Africa. Partial dependence plots for covariates in the best generalised additive 
mixed model (GAMM) for estimating large-herbivore density using all available 
observations. Plots indicate how large-herbivore density is predicted to change 

across the range of each covariate. Error bars represent 95% confidence  
intervals. For interaction plots, blue colours indicate density decrease,  
and red colours density increase. Map elements created with Natural Earth 
(https://www.naturalearthdata.com).

http://www.nature.com/natecolevol
https://www.naturalearthdata.com/
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Extended Data Fig. 7 | Drivers of megaherbivore density across sub-Saharan 
Africa. Partial dependence plots for covariates in the best generalised 
additive mixed model (GAMM) for estimating large-herbivore density using 
megaherbivore observations only. Plots indicate how megaherbivore density 

is predicted to change across the range of each covariate. Error bars represent 
95% confidence intervals. For interaction plots, blue colours indicate density 
decrease, and red colours density increase. Map elements created with Natural 
Earth (https://www.naturalearthdata.com).

http://www.nature.com/natecolevol
https://www.naturalearthdata.com/











