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            Abstract
Recent assessments of Earth’s dwindling wilderness have emphasized that Antarctica is a crucial wilderness in need of protection1,2. Yet human impacts on the continent are widespread3,4,5, the extent of its wilderness unquantified2 and the importance thereof for biodiversity conservation unknown. Here we assemble a comprehensive record of human activity (approximately 2.7 million records, spanning 200 years) and use it to quantify the extent of Antarctica’s wilderness and its representation of biodiversity. We show that 99.6% of the continent’s area can still be considered wilderness, but this area captures few biodiversity features. Pristine areas, free from human interference, cover a much smaller area (less than 32% of Antarctica) and are declining as human activity escalates6. Urgent expansion of Antarctica’s network of specially protected areas7 can both reverse this trend and secure the continent’s biodiversity8,9,10.
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                    Fig. 1: Antarctic wilderness areas.[image: ]


Fig. 2: Inviolate Antarctic Wilderness areas (definition 5).[image: ]


Fig. 3: Biodiversity Relevant Antarctic Wilderness.[image: ]
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                Data availability


The wilderness areas and historical human activity data are available at https://doi.org/10.26180/5c32bf1b041ea. The other spatial data can be obtained from their creators18,28,53,68.
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Extended data figures and tables

Extended Data Fig. 1 Cumulative impact of human visitation across Antarctica.
a, Weighted relative impact (WRI) scores of the number of independent historical human visitation records per 25-km2 grid cell, weighted by the proportion of ice-free area in each cell and the eight adjacent cells. Visitation to sites with WRI scores ≤20 is likely to have had a negligible impact. Cells without WRI scores (grey) have no historical visitation record in the data set and are considered here as unvisited. b, WRI scores for the McMurdo Dry Valleys region. c, Location of 18 field camps (points) in the McMurdo Dry Valleys, used to validate the WRI scores (Extended Data Table 2). d, Frequency distribution of 1,999 bootstrapped binomial generalized linear model regression coefficients for the relationship between WRI scores and the presence/absence of field camps in the McMurdo Dry Valleys (b, c; n = 252 grid cells). The dashed line indicates the regression coefficient (0.0023) for the model fit to the original sample.


Extended Data Fig. 2 Historical human visitation record density.
a, b, Number of historical human activity records (a) and number of independent historical human activity records (b) per 50 × 50 km cell across Antarctica from 1819 to 2018 (n = 2,698,429 records). Dark purple lines (a) indicate the routes of recent overland traverses (for example, 2007–2008 Norwegian–US Scientific Traverse of East Antarctica), where geo-positioning data were collected automatically at high temporal resolutions (~10 min), resulting in many records for relatively transitory site visits. To standardize sampling frequencies across different data sources, independent records (b) count only one record per cell per data set for data sets describing a single event (for example, a traverse).


Extended Data Fig. 3 Sampling completeness and scale dependency of visitation records.
a, Relationship between the number of visitation records and percentage of land area visited across Antarctica at a 25-km2 grid resolution, modelled using a power-law model (f(x) = 0.78x0.39; r2 = 0.99). The visitation accumulation curve is extrapolated (dashed line) to predict the percentage land area expected to be identified as visited if twice the number of visitation records (5.4 million records) were available in the data set. Points indicate the percentage of visited land, calculated using 20 random subsamples of the complete visitation records for each interval (n = 240 subsamples); shaded blue area indicates 95% confidence interval. b, Relationship between grid cell resolution and the percentage of land area across Antarctica with no visitation records (that is, unvisited areas), modelled using an exponential model (f(x) = 91.78e(–0.01x); r2 = 0.95; n = 15 grids). In this study, visitation was modelled at a 5-km (25-km2) resolution (square).


Extended Data Table 1 Place-name record categoriesFull size table


Extended Data Table 2 Weighted Relative Impact score validationFull size table


Extended Data Table 3 Inviolate and Negligibly Impacted Antarctic Wilderness areasFull size table


Extended Data Table 4 Biodiversity representation in wilderness areasFull size table
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