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Appendix S1. Description of habitat complexes and their key plant characteristics. “Prominent species” include only one or two vascular species with distinct traits, such as colour or growth form, and which were used for the identification of habitats in the photographs. The information in the table has been adapted from Smith & Steenkamp (2001) and Smith & Mucina (2006). 
	Habitat complex
	Dominant plant  guild/s
	Prominent species
	Notes on identifying habitats in photographs

	Fellfield
	Cushion dicot and epiphytic graminoid
	Azorella selago, Polypogon magellanicus
	The cushion growth form, with low abundance of other growth forms, is the identifying character for fellfield.

	Slope
	Pteridophyte or suffrutescent herb
	Austroblechnum penna-marina, Acaena magellanica
	A. penna-marina dominates most slopes in photographs. A. penna-marina slopes have a conspicuous dark green colour in summer and dark brown in winter, which stands in stark contrast to the yellow brown mires which usually surround slopes. A. magellanica is the only suffrutescent herb species, and thus may not be as conspicuous in photographs.

	Mire
	Mire graminoid and bryophyte
	Polypogon magellanicus, Juncus scheuchzerioides, Carex dikei
	Mire vegetation occurs in two layers, with yellow (P. magellanicus) and reddish brown graminoids being the only visible layer in photographs.

	Coastal saltspray
	Erect dicot
	Crassula moschata
	This is the only habitat where the small, succulent herb, C. moschata cover exceeds 1% and is conspicuously red/orange in many areas, although may also be green.

	Biotic
	Tussock graminoid, rosette dicot, mat dicot
	Poa cookii, Leptinella plumosa, Callitriche antarctica
	Poa cookii is the only large tussock species on the island to identify biotic areas and biotic herbfields are easily identified by the small herbaceous plants, forming mats and continuous stands of herbs.
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Appendix S2. Description of plant guilds used in repeat photography analysis. “Dominant species” which are named first in the list of characteristic species are those species that have the highest cover within each guild that would ecologically be the most important and that could easily be identified in the repeat photography analysis. The information in the Table has been adapted from Smith & Steenkamp (2001) and Smith & Mucina (2006). 
	Plant guild
	Characteristic species in the guild
	Notes

	Bryophyte
	Racomitrium lanuginosum. All bryophytes species
	Bryophytes were not easily identified in photographs and were thus grouped into one category, although Racomitrium lanuginosum is white and the most prominent bryophyte visible in photographs

	Pteridophyte
	Austroblechnum penna-marina, Elaphoglossum randii, Lycopodium saururus, Lycopodium magellanicum, Polystichum marionensis, Hymenophyllum peltatum, Grammitis kergeulensis.
	A. penna-marina overwhelmingly dominates pteridophyte cover. All other ferns and clubmosses have very low cover in most habitats, and only in those where A. penna-marina is dominant, thus they would not be visible in photographs. A. penna-marina ecologically and phenologically acts like a shrub, not a typical fern, and should be considered separately from other ferns. A. penna-marina discolours in winter but is easily distinguished by its brown colour in winter and dark green in summer.

	Mire graminoid
	Polypogon magellanicus, Carex dikei, Juncus scheuchzerioides
	P. magellanicus is abundant in mires and in fellfield, where it grows epiphytically in cushion plants. It can thus be considered as different guilds depending on the substrate it grows in. It has a conspicuous yellow/brown colour.

	Tussock graminoid
	Poa cookii
	P. cookii is a large robust grass with dark green leaves and dense inflorescences, which easily distinguishable from other grasses. It occurs in areas influence by animals.

	Epiphytic graminoid
	P. magellanicus, P. cookii that grow in Azorella selago cushion plants
	P. magellanicus is abundant in fellfield, where it grows epiphytically in cushion plants. It has a conspicuous yellow colour. P. cookii occurs less frequently in cushion plants

	Alien grass
	Poa annua, Agrostis stolonifera, Poa pratensis
	P. annua has invaded most coastal areas with manuring by seals and penguins. Alien grasses are easily distinguishable, especially where P. annua forms dense lawns as a result of trampling. A. stolonifera also form dense patches in areas it invades.

	Alien herb
	Sagina procumbens, Stellaria media, Cerastium fontanum
	S. procumbens is a mat and cushion-forming invasive plant species and the only alien herb species easily identified in photographs. The other two alien herbs are less conspicuous, but were detected in field notes.

	Mat dicot
	Callitriche antarctica, Montia fontana, Ranunculus biternatis
	All species in this guild occur in wet areas, often in areas influenced by animals.

	Cushion dicot
	Azorella selago, Collobanthus kergeulensis
	C. kergeulensis was not observed in the photographs, thus cushion dicot always refers to A. selago, which is a dense cushion-forming species important in tundra vegetation. The cushion growth form is capable of withstanding mechanical damage by wind.

	Rosette dicot
	Leptinella plumosa
	L. plumosa is abundant in the coastal zone influenced by either saltspray or in soil enriched by animals.

	Erect dicot
	Crassula moschata
	C. moschata is restricted to the coastal zone influenced by saltspray.

	Suffrutescent herb
	Acaena magellanica
	A. magellanica is the only semi-woody species on the island, however it is challenging to estimate its cover from photographs, as A. penna-marina is often co-dominant and has higher cover even in habitats where A. magellanica may be important. A. magellanica distribution is determined by drainage patterns.
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Appendix S3. Mean percentage change (± SE) of each guild in each habitat on Marion Island between 1965/1980 and 2019/2020. Colours indicate an increase (green) or decrease (orange) in mean cover. Light green indicates a 1-4%, medium green 5-9% and dark green ≥10% increase. Grey cells indicate zero change. Light orange indicates a 1-4%, medium orange 5-9% and dark orange ≥10% decrease in mean cover. White cells indicate that the guild does not occur in a habitat and thus has no value. Values in bold were significant (p < 0.05) according to a Wilcoxon signed rank test.
	Guild
	Fellfield
(n =26)
	Slope
(n =36)
	Mire
(n = 26)
	Biotic
(n = 40)
	Coastal Saltspray
(n =28)

	Alien grass
	
	4 ± 12
	0 ± 1
	8 ± 14
	1 ± 1

	Alien herb
	
	1 ± 4
	0 ± 0
	5 ± 9
	2 ± 7

	Bare ground
	-19 ± 9
	-7 ± 8
	-4 ± 6
	-15 ± 4
	-2 ± 4

	Bryophyte
	1 ± 1
	5 ± 7
	10 ± 9
	5 ± 9
	1 ± 4

	Cushion dicot
	-6 ± 5
	-4 ± 3
	
	-4 ± 12
	-4 ± 5

	Epiphytic graminoid
	21 ± 13
	
	
	
	

	Erect dicot
	
	
	
	1 ± 2
	-7 ± 3

	Mat dicot
	
	
	
	0 ± 5
	0 ± 0

	Mire graminoid
	
	0 ± 2
	-21 ± 3
	10 ± 22
	

	Pteridophyte
	3 ± 9
	18 ± 9
	15 ± 12
	3 ± 7
	

	Rosette dicot
	
	
	1 ± 3
	-10 ± 8
	9 ± 13

	Suffrutescent herb
	
	-8 ± 7
	
	0 ± 1
	

	Tussock graminoid
	
	-7 ± 11
	1 ± 2
	-4 ± 2
	-1 ± 2

	Total vegetation
	18 ± 9
	8 ± 9
	5 ± 1
	14 ± 4
	1 ± 3



3

