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Methods: Cleared Leaves Analyses 

Previous work using this same collection of leaf images has shown that their measured vein 

densities (vein length/leaf area) overlap, but are slightly lower than those reported previously 

using magnified images, and thus some leaves may under-represent the minor most veins. To 

validate that our results are not dependent on the use of these images, we cleared and scanned 

at high resolution, vein networks from an additional 10 leaves from the following species: 

Scaevola crassifolia Labill., Banksia arborea (C.A.Gardner) A.R.Mast & K.R.Thiele,  

Banksia quercifolia R.Br., Dampiera teres Lindl., Azalea sp., Eremophila denticulata 

F.Muell., Diplolaena grandiflora Desf., Grevillea pimeleoides W.Fitzg. All leaves were 

collected locally in the Perth region, Western Australia, and in all leaves the minor most 

veins are clearly visible. As the leaf network images for these leaves were obtained using 

different methods than the Smithsonian collection, and serve only a confirmatory role in our 

analysis, we have analysed and presented these results here. 

The 10 leaves constitute an additional 191,769 individual vein measurements. As seen 

in Fig. S340, the distribution of area ratios is striking similar to that found in Fig. 1 in the 

main manuscript with a mean of 1.25 and a median of 1.26. Moreover, boxplots of the area 

ratios as a function of vein order (Figs. S341-S351) reveal patterns fully consistent those 

found in the 339 leaves from the Smithsonian collection. Namely, the frequency distribution 

for orders 1-4 tend to overlap more strongly with the expectation from Murray’s law, while 

the higher order veins shift toward area-preserving branching. 

 

 

 



Figures S1-S339: Area ratio as a function of vein order for each of the 339 leaves from the 

Smithsonian leaf collection analysed in this study.  

 

Figure S340: Frequency distribution of the area ratio for 191,769 individual vein junctions 

across the additional 10 leaves that analysed as described in the “10 Leaves Results” above. 

The mean and median are nearly equal to the expectation for Murray’s law when daughter 

branches are symmetric.  

 

Figures S341-S351: Area ratio as a function of vein order for each of the 10 additional leaves 

as described in the Supplemental Material. The box and whisker plots for these 10 leaves are 

entirely consistent with those from the Smithsonian leaf collection (Figs. S1-S339). Lower 

order veins overlap more strongly with the expectation from Murray’s law and higher order 

veins overlap more strongly with the expectation for area preserving branching or elastic 

similarity. 
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