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Purpose

• A hierarchy of vegeta7on maps at plot to circumpolar scales with consistent legend approaches is needed for understanding the Arc7c as a single global geo-ecosystem with common geographical, clima7c,
ecological, cultural, poli7cal and economic issues that unite it (Fig. 1).

Scope

• The Arc7c Tundra Biome as portrayed by the Circumpolar Arc7c Vegeta7on Map (CAVM Team 2003, Walker et al. 2005; Fig. 2).
• These regions are dominated by treeless tundra vegeta7on consis7ng of various combina7ons of herbaceous plants, dwarf shrubs (<40 cm tall), low shrubs (40-200 cm tall), bryophytes and lichens.

A hierarchy of maps and legends at
circumpolar to plot scales

Classiﬁca(on at the circumpolar scale
The CAVM displays the dominant zonal vegeta7on within ﬁve Arc7c bioclimate subzones (A –E, from north to south, Fig. 2), as well as the
dominant azonal vegeta7on within mountain and wetland complexes. The CAVM classiﬁca7on includes 15 physiognomic vegeta7on units (Table
1), the names of which are based on the dominant plant growth forms (Table 1). A full descrip7on of an example CAVM map unit is in Table 2
from the backside of the map.
Table 2. Detailed vegeta<on descrip<on of map Unit B1 (Fig. 3).
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The colors on the map indicate the differences that occur in the general outward appearance
of vegetation (physiognomy). The CAVM team grouped over 400 described plant
communities into 15 physiognomic units based on plant growth forms. The insert diagram
(upper left) shows the relationship between the map units (except for B2, B3, and B4, which
are barren rock or mountain complexes), and the principal environmental controls, summer
temperatures and site moisture. The total area of each map unit (in square kilometers) is
summarized in the bar chart (upper right).
An international team of arctic vegetation scientists representing the six countries of the
Arctic—Canada, Greenland, Iceland, Norway, Russia, and the United States—prepared the
map. The methods used to create the map, more detailed descriptions of the map units, and
additional maps and information are on the reverse side.
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Carbonate: Refers to limestone or dolomite bedrock. These
bedrock types result in soils with high calcium content,
high pH, and plant communities adapted to such conditions.
Noncarbonate refers to sandstone, granite, or other rock types
with few carbonates.
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W1

W2. Sedge, moss,
dwarf-shrub wetland

Wetland complexes in the
milder areas of the Arctic,
W2
dominated by sedges,
grasses, and mosses, but
including dwarf shrubs < 40
cm tall. Subzone D.

W3. Sedge, moss,
low-shrub wetland

Wetland complexes in the
warmer areas of the Arctic,
dominated by sedges and
low shrubs > 40 cm tall.
Subzone E.

W3

CAVM Mapping Team:

Bioclimate zone: A region of the Earth’s surface with
characteristic climate, flora, and vegetation. Bioclimate subzones
are subdivisions based on a combination of floristic composition,
dominant plant community structure (physiognomy), and the
suite of plant communities in common habitats (See Table 1,
reverse side). The bioclimate subzones used here are adopted with
modification from the phytogeographic subzones of Yurtsev (1994)
and the bioclimate zones of the Panarctic Flora Initiative (Elvebakk
et al. 1999).
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Wetland complexes in the
colder areas of the Arctic,
dominated by sedges,
grasses, and mosses.
Subzones B and C.

Circumpolar Arctic Vegetation Map

Glossary
Arctic bioclimate zone: The region of this map; the bioclimate
zone north of the climatic limit of trees that is characterized by
an Arctic climate, Arctic flora, and tundra vegetation. It includes
all the arctic tundra regions with an Arctic climate and Arctic
flora, but it excludes tundra regions that have a boreal flora such
as the boreal oceanic areas of Iceland and the Aleutian Islands,
and alpine tundra regions south of the latitudinal treeline.
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The Circumpolar Arctic Vegetation Map (CAVM) shows the types of vegetation that occur
across the Arctic, between the ice-covered Arctic Ocean to the north and the northern limit of
forests to the south. Environmental and climatic conditions are extreme, with a short growing
season and low summer temperatures. The region supports plants such as dwarf shrubs, herbs,
lichens and mosses, which grow close to the ground. As one moves southward (outward from
map’s center in all directions), the amount of warmth available for plant growth increases
considerably. Warmer summer temperatures cause the size, abundance, and variety of plants
to increase. Climate and other environmental controls, such as landscape, topography, soil
chemistry, soil moisture, and the available plants that historically colonized an area, also
influence the distribution of plant communities.
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Riparian corridors - Complexes with mix of vegetation from bare gravel bars to
fully vegetated areas. Characteristic plants range from herbs and cryptogams (Subzones
A and B) to dense tall shrubs (Subzone E).
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Moist tundra with
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General descripTon: Dry to wet barren desert-like landscapes mainly in Arc7c
Bioclimate Subzone A, with very cold summer climates (mean July temperature <3 ˚C).
Plant canopies consist of sparse (2-40%) horizontal plant cover, and very low ver7cal
structure (generally <2 cm tall) with a single layer of plants where they occur. Dry
herb barrens composed of few scaTered vascular plants are present over much of the
landscape. Snow-ﬂush communi7es are oyen a conspicuous component, forming dark
streaks on the otherwise barren lands, composed largely of bryophytes and
cryptogamic crusts. In upland areas, vascular plant cover is generally very sparse
(<2%), mainly scaTered individual plants oyen in crevices between stones or small (<
50 cm diameter) cryoturbated polygons. Sedges (Cyperaceae), dwarf shrubs, and
peaty mires with Sphagnum are normally lacking.
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Moist to dry tundra
dominated by prostrate
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Cassiope. Subzone C.
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Subzones B and C.
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Updated from the back side of the CAVM, based on Daniëls et al. 2016.
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Qingertivaq Fjord, SE Greenland. F.J.A. Daniëls

Dry to wet barren
landscapes with very
B1
sparse, very low-growing
plant cover. Scattered
herbs, lichens, mosses, and
liverworts. Subzone A and B,
some C at higher elevations.

Bunde Fjord, Axel Heiberg Island, Canada. D.A. Walker

Barrens
B1. Cryptogam,
herb barren

Cryptogam: A plant that reproduces sexually without forming
seeds. This group includes many common tundra ground plants,
such as lichens, symbiotic associations of algae and fungi, and
mosses, members of the class Musci.
Forb: A broadleaf herbaceous (nonwoody) flowering plant. Does
not include graminoids.
Graminoid: A grass-like herbaceous plant with leaves mostly
very narrow or linear in outline. This group includes grasses,
members of the plant family Poaeceae; rushes, members of
the plant family Juncaceae; and sedges, members of the plant
family Cyperaceae. Sedges are further divided into tussock
sedges, those with a caespitose or bunch-forming habit (refers
here mainly to Eriophorum vaginatum), and nontussock sedges,
those with other growth forms, usually growing from rhizomes,
stolons, or singly.

Herb: A flowering plant with no significant woody tissue above
ground. Herbaceous plants include forbs and graminoids.
Nunatak: A nonglaciated area surrounded by glaciers, often a
mountain peak taller than the surrounding glaciers.
Physiognomy: The general outward appearance of a plant
community, determined by the life forms of the dominant species,
e.g., grassland, forest, tundra.
Plant functional type: A category of plants based on factors
such as growth form, size and taxonomic status. The tundra plant
functional types used in the map-unit names include graminoids,
forbs, shrubs of various stature, and cryptogams (mosses and
lichens). (See these categories for further explanation.)
Riparian: An intrazonal habitat pertaining to streamside
environments.
Shrub: A woody perennial plant differing from a tree by its lower
stature and by producing several basal stems instead of a single
trunk. This group includes: tall shrub, greater than 2 m tall (e.g.,
Alnus crispus, Salix alaxensis); low shrub, between 0.4 and 2
m tall (e.g., Betula glandulosa, Salix glauca); and dwarf shrub,
less than 0.4 m tall. Dwarf shrubs are further divided into erect
dwarf shrub, less than 0.4 m tall with erect stems (e.g., Vaccinium
uliginosum, Ledum decumbens, Betula nana); hemiprostrate
dwarf shrub, very short, generally less than 0.15 m tall, with
a semi-erect or trailing stem (refers here mainly to Cassiope
tetragona); prostrate dwarf shrub, lying flat on the ground (e.g.,
Dryas, Arctous rubra, Salix arctica).
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Tundra: A physiognomic descriptor of low-growing vegetation
beyond the cold limit of tree growth, both at high elevation (alpine
tundra) and at high latitude (arctic tundra). Tundra vegetation types
are composed of herbaceous plants, shrubs, mosses, and lichens.

Figure 3. Map Unit B1 of the CAVM. Cryptogam, cushion-forb barren,
Hayes Island, Franz Jozef Land, Russia.

Wetland: An intrazonal habitat where soil water saturation is the
dominant factor determining the nature of soil development and
vegetation.
Zonal vegetation: Vegetation within a specified bioclimate zone
that ultimately develops on sites with moderate slope, soil, snow,
site moisture, and disturbance.

Figure 1. Circumpolar Arc<c Vegeta<on Map (CAVM Team 2003).
Table 1. Abbreviated legend for the CAVM.

Bioclimate subzones

Unit
no.
Vegetation Unit Name
Barrens (B):
B1
Cryptogam, herb barren
B2

Cryptogam barren complex

B3

Non-carbonate mountain
barren complex

B4

Carbonate mountain barren
complex
Graminoid-dominated tundras (G):
G1
Rush/grass, forb, cryptogam
tundra
G2
Graminoid, prostratedwarf-shrub, forb tundra
G3
Nontussock-sedge,
prostrate-dwarf-shrub,
moss tundra
G4
Tussock-sedge, prostrate
dwarf-shrub, moss tundra

Figure 1. Hierarchy of vegeta<on maps at the Toolik Research Sta<on, and the
Kuparuk River region, Alaska (Walker et al. 2017 submibed).

Description
Mainly zonal vegetation of the coldest areas, bioclimate subzones A
and B
Low-elevation bedrock, often mixed with many lakes and well
vegetated glacial deposits, mainly in Shield areas
Alpine areas on limestone and dolomite with mix of communities
within several elevation belts too fine to differentiate at 1: 7.5million scale
Alpine areas on siliceous bedrock, with mix of communities with
several elevation belts too fine to differentiate at 1: 7.5-million scale
Mainly mesic and relatively well vegetated zonal areas of bioclimate
subzones A and B
Mesic to xeric zonal vegetation of bioclimate subzone C
Mesic mossy zonal vegetation of bioclimate subzone D and C

Mesic zonal tussock-tundra (Eriophorum vaginatum) vegetation of
unglaciated ice-rich permafrost areas of bioclimate subzone E,
mainly in Beringia
Prostrate-dwarf-shrub-dominated tundras (P):
P1
Prostrate-dwarf-shrub, herb Dry vegetation in bioclimate subzones B and C, mainly on nonacidic
tundra
substrates
P2
Prostrate- and
Dry tundra on acidic substrates dominated by Cassiope tetragona
hemiprostrate-dwarf-shrub, and Dryas integrifolia in bioclimate subzone C
tundra
Erect-shrub-dominated tundras (S):
S1
Erect-dwarf-shrub tundra
Including zonal tundra dominated by erect dwarf shrubs (<40 cm
tall) in well-drained, often acidic areas of bioclimate subzone E and
D
S2
Low-shrub tundra
Includes zonal vegetation dominated by low shrubs (40-200 cm tall)
near treeline and warmer areas in subzone E
Wetland tundra complexes (W):
W1
Sedge/grass, moss tundra
Wetland complexes in the High Arctic, Subzones B and C, with few
erect shrubs
W2
Sedge, moss, dwarf-shrub
Wetland complexes in subzone D with erect dwarf-shrubs (<40 cm
tundra
tall)
W3
Sedge, moss, low-shrub
Wetland complexes in warmer areas of the Arctic, mainly subzone E,
tundra
with low shrubs (40-200 cm tall)

Figure 2. Bioclimate subzones of the CAVM.
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Classiﬁca(on at the plot scale

PanarcTc distribuTon of plot data

The Arc(c Vegea(on Archive (AVA)
• The goal is to standardize the species-cover and environmental so that they can be analyzed jointly using
cluster-analysis and table-sor7ng approaches to group plots into recognizable vegeta7on units that have similar
species composi7on.
• A publically accessible archive of standardized available plot data from the circumpolar Arc7c (Raynolds & Walker
2013) (Fig. 4) is under development.

RepresentaTve syntaxa: Zonal communi7es within Bioclimate Subzone A of the class
Drabo corymbosae-Papaveretea dahliani Daniëls, Elvebakk et Matveyeva
2016 (e.g. Canada: Puccinellia angustata-Papaver radicatum community (Vonlanthen
et al. 2008); Greenland: Saxifraga opposi<folia-Papaver community (Bay 1997);
Svalbard: Papaveretum dahliani typicum (Möller 2000); Russia, Severnaya Zemlya
Archipelago: Stellario edwardsii-Hylocomietum alaskani (Matveyeva 2006), Saxifraga
opposi<folia-Stereocaulon rivulorum community type (Matveyeva 2006). Common
plants: Diagnos7c (character, diﬀeren7al and constant companion) taxa of the class
Drabo corymbosae-Papaveretea dahliani include: Vascular plants: Alopecurus
borealis, Braya glabella subsp. purpurascens, Ceras<um arc<cum, C. regelii subsp.
caespitosum, Deschampsia sukatschewii subsp. borealis, Draba arc<ca s.l., D.
corymbosa, D. micropetala, D. pauciﬂora, D. simmonsii, D. subcapitata, Festuca
baﬃnensis, Luzula confusa, L. nivalis, Micranthes nivalis, Minuar<a rossii, Papaver
cornwallisense, P. dahlianum, Parrya arc<ca, Phippsia algida, Poa abbreviata,
Poten<lla hyparc<ca, Puccinellia angustata, Ranunculus sabinei, R. sulphureus,
Saxifraga cernua, S. cespitosa, S. opposi<folia, S. platysepala, Stellaria longipes s.l.
Mosses: Aulacomnium turgidum, Polytrichum piliferum, P. strictum, Racomitrium
ericoides, R. lanuginosum, R. panschii, Schis<dium frigidum. Liverwort: Gymnomitrion
corallioides. Lichens: Alectoria ochroleuca, A. nigricans, Catapyrenium cinereum,
Dactylina ramulosa, Flavocetraria cucullata, F. nivalis, Parmelia skul<i, Sphaerophorus
globosus, S<cta arc<ca, Thamnolia vermicularis.
The character taxa of the alliance, order and class are mainly cushion forbs, and a few
grasses and graminoids, such as Draba pauciﬂora, D. subcapitata, Papaver
cornwallisense, P. dahlianum, Ranunculus sabinei, R. sulphureus, Saxifraga
opposi<folia, S. platysepala, Puccinellia angustata and the lichen Parmelia skul<i.
Constant taxa in most communi7es comprise: Ceras<um arc<cum, C. regelii ssp.
caespitosum, Micranthes nivalis, Saxifraga cernua, S. cespitosa, Stellaria longipes s.l.,
Alopecurus borealis and Phippsia algida. Also highly diagnos7c is the absence of Carex
species, dwarf shrubs and other woody species (Betula, Cassiope, Dryas, Empetrum,
Harrimanella, Salix and Vaccinium) and this feature diﬀeren7ates the polar desert
syntaxa against the Thlaspietea rotundifoliae, Salicetea herbaceae, ScheuchzerioCaricetea fuscae, Carici-Kobresietea and Loiseleurio-Vaccinietea. Addi7onally,
numerous lichens (Alectoria ochroleuca, A. nigricans, Dactylina ramulosa,
Flavocetraria cucullata, F. nivalis, Sphaerophorus globosus, Thamnolia vermicularis
and other chionophobous lichens) and bryophytes (Aulacomnium turgidum,
Polytrichum piliferum, P. strictum, Racomitrium ericoides, R. lanuginosum, R. panschii,
and Schis<dium frigidum) serve as diﬀeren7al species against scree vegeta7on of the
Thlaspietea rotundifoliae and that of snow-bed vegeta7on of the Salicetea herbaceae.

Table 1. Par<al list of habitat types for the AVA-AK, with roughly equivalent syntaxa from
Greenland (Bültmann & Daniëls 2013) and reorganized to more closely follow organiza<on
of Br.-Bl. classes and habitat types of Europe (Mucina et al. 2016 in press). A few habitat
types are added that are currently missing in the Alaska samples but occur in Greenland and
could be expected elsewhere in North America.

The Alaska AVA (AVA-AK)
• The ﬁrst prototype regional archive has been completed for Arc7c Alaska (Walker et al. 2016). Two others are under
development for Greenland and the Yamal-Gydan region of Russia.
• The AVA-AK currently contains 24 mainly Arc7c Alaska datasets (3026 plots) (Fig. 5) in a common format with
common environmental header data and panarc7c taxonomical reference for all species.
• The Alaska Arc7c Geoecological Atlas (hTp://alaskaaga.gina.alaska.edu) is a web-based publically accessible
portal for the AVA-AK. It includes access to the Turboveg database and a wide variety of ancillary data for each
plot dataset, including publica7ons, photos, plot loca7on maps, soils and environmental data

Figure 4. Distribu<on of the currently know
and available plot data data -- approximately
31,972 total plots.
Alaska ArcTc plot datasets

Toward an Arc(c-wide classiﬁca(on using the Braun-Blanquet approach
• The ﬁrst panarc7c classiﬁca7on will use Braun-Blanquet (Br.Bl.) vegeta7on classiﬁca7on approach (Braun-Blanquet
1932), which is the most widely used approach in the Arc7c.
• The approach for the AVA will follow as close as possible a recent revision of the European Vegeta7on Classiﬁca7on
(Mucina et al. 2016), which aligns higher-level Br.-Bl. syntaxa (classes, orders and alliances) with the
European Nature Informa7on System (EUNIS) habitat types (Rodwell et al. 2002).
• The organizing framework for the AVA-AK is based on Braun-Blanquet units found in common Arc7c habitats as
deﬁned for Greenland and expanded for Alaska (Table 3) (Bültmann & Daniëls 2013; Walker et al. 2016).
• Units at all levels in the classiﬁca7on are deﬁned ﬂoris7cally according to characteris7c and diagnos7c species
and named according to rules by the Interna7onal Code of Phytosociological Nomenclature (ICPN) (Weber et al.
2000).
• Recent advances in vegeta7on databases and analysis (e.g. Schaminee et al. 2011, De Cáceres et al. 2015, Chytrý et
al. 2015) make a circumpolar vegeta7on archive and classiﬁca7on based on many thousands of plots feasible.

Figure 5. Distribu<on of vegeta<on-plot
datasets in Arc<c Alaska.

Summary

Vegeta7on classiﬁca7on of the circumpolar Arc7c Tundra Biome is a priority project of Conserva7on of Arc7c Flora and Fauna. Recent rapid advancements in large interna7onal vegeta7on databases and informa7on systems now make the
crea7on of a circumpolar vegeta7on archive and classiﬁca7on possible, along with their applica7on to nature conserva7on and policy making. A recently published prototype for Arc7c Alaska uses the Braun-Blanquet (Br.-Bl.) classiﬁca7on
approach, with zonal and habitat-type based grouping of syntaxa, similar to the approach used in the European Vegeta7on Classiﬁca7on. Vegeta7on scien7sts from around the circumpolar Arc7c are mee7ng at ASSW 2017 to take the next step
toward a circumpolar Arc7c Vegeta7on Classiﬁca7on.
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