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Abstract: Arctic tundra ecosystems occur in a broad circumpolar belt that extends from areas north of 80˚ N to forest-tundra areas south of 60˚ N, with mean July temperatures that vary from near 0˚ C to over 12˚ C. The 1700-km Eurasia Arctic Transect (EAT, Fig.
1) was conceived to characterize vegetation on zonal loamy and sandy soils along the complete maritime Arctic climate gradient in western Arctic Russia to aid in remote-sensing interpretations of land-cover and land-use change. We analyzed the variations in
plant growth forms and species richness in each layer of the plant canopy with respect to summer temperature and soil texture, provided a preliminary numerical classification, and used indirect ordination methods to analyze the relationship of the plots and
species to a suite of measured environmental factors.
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A Krenkel 1 282 1.1 2.0 8.2	± 3.4

B Ostrov Belyy 5.6 258 11 11.5 12.6	± 5.8
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Diagnostic	taxa	for	cluster	1 Growth	
form

Pinus	 sylvestris		 				 				 				 				 				 				 				 				 tne 100 .
Betula	pubescens						 				 				 				 				 				 				 				 tbd 100 .
Larix	sibirica	 					 				 				 				 				 				 				 				 		 tnd 100 .
Vaccinium	myrtillus	 			 				 				 				 				 				 				 			 sdd 100 .
Juniperus	communis																																 sle 80 .
Peltigera	malacea																																	 lfo 60 .
Pleurozium	schreberi																														 bmp 100 17 47 5 . .
Peltigera	leucophlebia																												 lfo 100 . 13 50 20 .
Cladonia	stellaris																																 lfr 100 83 20 . . .
Empetrum	nigrum																																			 sde 100 17 80 10 . .
Vaccinium	uliginosum																														 sdd 100 33 67 15 . .
Diagnostic	taxa	for	cluster	2
Carex	globularis	 		 				 				 				 				 				 				 				 			 gs . 100 . . . . .
Andromeda	polifolia sde . 83 7 . . . .
Rubus	chamaemorus					 				 				 				 				 				 				 				 sdd . 83 7 . . . .
Rhododendron	 tomentosum sle 100 100 73 . . . .

Diagnostic	taxa	for	cluster	4
Flavocetraria nivalis lfr . . 93 25 . . .
Salix	phylicifolia	 				 				 				 				 				 				 				 			 sld . . 67 10 . . .
Eriophorum	vaginatum	 						 				 				 				 				 				 			 gs . 17 87 25 . . .
Pedicularis	 labradorica	 					 				 				 				 				 				 	 fe . . 53 . . . .
Asahinea	 chrysantha			 				 				 				 				 				 				 				 lfr . . 40 . . . .
Pertusaria	dactylina	 			 				 				 				 				 				 				 		 lc . . 47 . . 10 .
Cladonia	 grayi			 				 				 				 				 				 				 				 				 	 lfr . . 40 5 . . .
Schljakovia	kunzeana			 				 				 				 				 				 				 			 bl . . 33 . . . .
Luzula	 wahlenbergii	 				 				 				 				 				 				 				 		 gr . . 33 . . . .

Diagnostic	taxon	clusters	5&6
Arctagrostis	 latifolia	 					 				 				 				 				 				 		 gg . . 20 95 100 10 .
Diagnostic	taxa	for	cluster	5
Lophozia	 ventricosa	 				 				 				 				 				 				 				 		 bl . . 40 80 . . .
Alopecurus	borealis gg . . . 60 . . 10
Salix	reptans					 				 				 				 				 				 				 				 				 sdd . . 13 55 . . .
Eriophorum	angustifolium	 			 				 				 				 				 				 		 gs . . 27 60 . . .
Tephroseris	atropurpurea			 				 				 				 				 				 			 fe . . 7 45 . . .
Peltigera	 canina	 			 				 				 				 				 				 				 				 		 lfo . . . 35 . . .
Peltigera	 aphthosa	 		 				 				 				 				 				 				 				 	 lfo . . . 40 10 . .
Lichenomphalia	 hudsoniana	 				 				 				 				 				 				 lfo . . . 30 . . .

Diagnostic	taxa	for	cluster	6
Blepharostoma	 trichophyllum	 				 				 				 				 				 		 bl . . . 5 100 . .
Salix	polaris		 				 				 				 				 				 				 				 				 			 sdd . . . 50 100 . .
Tomentypnum	 nitens						 				 				 				 				 				 				 		 bmp	 . . 13 20 90 . .
Dryas	octopetala	 		 				 				 				 				 				 				 				 			 sde . . . 40 100 50 .
Poa	arctica	 				 				 				 				 				 				 				 				 				 		 gg . . 7 40 80 . .
Juncus	biglumis	 			 				 				 				 				 				 				 				 			 gr . . . . 60 20 .
Bryum	cyclophyllum	 			 				 				 				 				 				 				 				 bma . . . . 40 . .
Stellaria	 longipes	 			 				 				 				 				 				 				 				 fe . . . 25 60 . .
Sphenolobus	 minutus	 		 				 				 				 				 				 				 				 bl . . 73 80 100 20 .

Diagnostic	taxa	for	cluster	7
Pogonatum dentatum bma . . 13 . . 80 .
Oxyria	digyna fm . . . . . 80 20
Gymnomitrion	 corallioides	 		 				 				 				 				 				 		 bl . . 33 25 10 100 .
Luzula	 confusa						 				 				 				 				 				 				 				 		 gr . . . 60 10 100 .
Salix	nummularia	 			 				 				 				 				 				 				 				 		 sdd . . 27 50 . 100 .
Lloydia	 serotina						 				 				 				 				 				 				 				 fe . . . . . 50 .
Solorina	crocea				 				 				 				 				 				 				 				 			 lfo . . . . . 50 .
Polytrichum	 piliferum	 						 				 				 				 				 				 		 bma . . 7 . 10 50 .
Pohlia	 crudoides	 				 				 				 				 				 				 				 				 	 bma . . 7 . . 40 .
Gowardia	 nigricans	 		 				 				 				 				 				 				 				 	 lfr . . 40 60 20 90 .

Diagnostic	taxa	for	cluster	3
Stellaria longipes taxon	edwardsii fe . . . . . . 100
Papaver	dahlianum	 agg.	 fm . . . . . . 100
Phippsia	 algida gg . . . . . . 100
Cochlearia	 groenlandica fm . . . . . . 100
Lecidea	ramulosa lc . . . . . . 100
Orthothecium	 chryseum bmp . . . . 10 . 100
Cladonia	 pocillum lfr . . . . 10 . 100
Cetrariella	 delisei lfr . . 20 . . . 100
Cerastium	nigrescens	v.	laxum					 				 				 				 				 fm . . . . . . 80
Fulgensia	 bracteata lc . . . . . . 80
Saxifraga	cernua fe . . . 5 . . 80
Draba	subcapitata fm . . . . . 20 90
Cirriphyllum	 cirrosum bmp . . . . . . 70
Cerastium	regelii	 				 				 				 				 				 				 				 				 fm . . . . 10 . 70
Encalypta	 alpina bma . . . . . . 60
Solorina	bispora	 				 				 				 				 				 				 				 				 	 lfo . . . . . . 60
Bryum	rutilans bma . . . . . . 60
Saxifraga	cespitosa	 				 				 				 				 				 				 				 		 fm . . . . . . 60
Distichium	 capillaceum bma . . . . 30 . 80
Cetraria	aculeata lfr . . . . . 20 70
Pohlia	 cruda bma . . . . 40 . 80
Gowardia	 arctica	 				 				 				 				 				 				 				 				 	 lfr . . . . . . 50
Saxifraga	oppositifolia	 		 				 				 				 				 				 				 fm . . . . . . 50
Cladonia	 symphycarpia lfr . . . . . . 50
Stereocaulon	 rivulorum lfr . . . . . . 50
Polytrichastrum	 alpinum bma . . . 30 10 60 100
Bartramia	ithyphylla bma . . . . . 10 50
Callialaria	 curvicaulis	 	 				 				 				 				 				 				 	 bmp . . . . . . 40
Campylium	 stellatum	 v.	arcticum					 				 				 				 		bmp	 . . . . . . 40
Ditrichum	 flexicaule bma . . . 5 40 . 70
Protopannaria	pezizoides																										 lc . . . 5 . . 40
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Synoptic	table 4.	Conclusions	
1. Subzone A (Krenkel) is unique. The low floristic similarity between the Krenkel plots and those of the rest of the transect reflects the
geographic isolation of Franz Jozef Land. The unique properties of subzone A vegetation include the relatively high cover of forbs,
lichens, and biological soil crusts; the lack of all woody plants, sedges, and Sphagnum mosses; and the preponderance of cushion
growth forms across all plant groups. Subzone A should be considered an endangered bioclimate subzone because of its small
geographic extent and the likely strong impact that even small increases in the amount of summer warmth will have on species
diversity and structure of the vegetation.
2. Vegetation response along the climate gradient varies according to plant growth forms. Cover and species richness of evergreen
and deciduous shrubs increased with higher summer temperature. Graminoid and moss cover and diversity peaked in the middle part
of the temperature gradient. Forbs and lichen cover peaked in subzone A.
3. Soil texture strongly effects a wide range of ecosystem properties.Within each subzone there is generally clear floristic separation
of plots on loamy and sandy sites. The clearest trends of plant-growth-form cover and species richness with respect to summer warmth
occurs on the loamy sites. The sandy sites were generallymore heterogeneous and less stable.
4. Reindeer have a major effect on the vegetation. The only locations that were free of recent reindeer foraging were Nadym and
Krenkel, and both these sites had high cover of lichens, indicating that reindeer at the other sites have greatly reduced the lichen cover.
Comparison with results from a similar transect in North America indicate that the reindeer have had a long-term major impact to the
shrub, graminoid and moss layers on the Yamal. Quantifying this effect is difficult because of lack of reindeer-exclusion areas.
5. There is a need for new high-level vegetation units in the middle part of the circumpolar Arctic. Vegetation units in the middle
portion of the EAT bioclimate gradient display gradual floristic transitions between bioclimate subzones and are only weakly aligned
with previously described Br.-Bl. classes. There is a need for new Br.-Bl. class corresponding to zonal acidic tundra in the middle part of
Arctic bioclimate gradient. A formal association-level classification for the Yamal region should await a broader analysis that includes
new data collectedwithin the past few years.
6. The study has implications for Arctic climate change and ecosystem studies. The database of vegetation, soil, permafrost, and
remote-sensing information from this study will aid remote-sensing interpretations and vegetation-change modeling along a full
maritime Arctic climate gradient. The research sites are permanently marked and provide a baseline against which to measure future
vegetation change. The data should prove useful for interpretations of change to a wide variety of ecosystem properties and functions,
including shrub growth, permafrost changes, land-use changes and biodiversity. As arctic temperatures continue to increase, it will be
important to continueground-based measurements to document the consequences of changes seen in the remote-sensing data.
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