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Extended Data Fig. 7 | Cumulative nickel production under the Announced 
Pledges Scenario near priority areas for conserving marine biodiversity. The 
global map (a) shows terrestrial nickel deposits, as well as current exploration 
areas for polymetallic nodules and Areas of Particular Environmental Interest 
(APEIs) in the Clarion-Clipperton Zone, overlaid onto ocean biodiversity 
priorities28. The priority ranking reflects the most important areas to protect to 
conserve marine biodiversity based on several biodiversity features including 
species extinction risk, species ranges, evolutionary history and biogeographic 

representation28. We show median cumulative nickel (b) and ore (c) production 
for coastal mines within 50 km of high, medium and low priority areas for 
conserving marine biodiversity across model simulations (n = 500). Shaded 
bands show the 5th to 95th percentile range. Inland mines greater than 50 km 
from the nearest coastline are not assigned a priority rank. Nickel contained in 
deposits is categorized by distance to nearest coastline and priority rank (d). 
Data for a from ref. 28.
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Extended Data Fig. 8 | Spatial distribution of nickel deposits relative to 
terrestrial and marine conservation priorities. The intersecting cell value 
of each deposit on land was used to assign a terrestrial conservation priority 
(biodiversity and carbon) (a). The mean of intersecting cell values for deposits 
within 50 km of marine conservation priorities (biodiversity) was used to 

categorize threats to marine biodiversity priorities (b). The mean of intersecting 
cell values for exploration areas in the Clarion-Clipperton Zone was used to 
categorize threats to marine biodiversity priorities from polymetallic nodule 
resource development (c). Data for a from Jung et al.17, and data from b and c from 
Sala et al.28.
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Extended Data Fig. 9 | The PEMMSS model input files, workflow and web 
application. The input files are provided in the Supplementary Data to 
reproduce the results. The PEMMSS model is implemented in Python25, and 

Version 1.4 includes additional features for handling geospatial data and an 
application developed using the Shiny package to display results59. The results of 
the geospatial preprocessing are presented in Extended Data Fig. 8.
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Extended Data Table 1 | Input parameters for scenarios and sensitivity analyses

Input parameters for scenarios and sensitivity analyses.
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