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Physiognomy Plant Communities (GIS codes) Typical Microsites Area 
(ha) 

% of 
Map 

Barren 

Cetraria nigricans Rhizocarpon  
geographicum

Saxifraga oppositifolia-Saxifraga eschscholtzii 
Epilobium latifolium-Castilleja caudata

Festuca rubra Anthelia juratzkana Juncus biglumis
Moist graminoid tundra 

Eriophorum vaginatum-Sphagnum Carex bigelowii-
Sphagnum

Carex 
bigelowii-Dryas integrifolia Carex bigelowii-Dryas integrifolia Equisetum 
arvense Salix glauca Eriophorum vaginatum-Tomentypnum nitens

Carex bigelowii Sphagnum, Cassiope tetragona
Festuca altaica-Poa glauca

Deschampsia caespitosa-Carex saxatilis
Carex podocarpa-Salix chamissonis

Wet graminoid tundra and water 

Eriophorum scheuchzeri-Sphagnum orientale
Eriophorum angustifolium-Sphagnum

Sphagnum lenense-Salix fuscescens

Carex aquatilis Carex chordorrhiza
Eriophorum angustifolium Carex aquatilis

Trichophorum caespitosum-Tomentypnum nitens
Carex bigelowii-Tomentypnum nitens

Arctophila fulva Hippuris vulgaris Sparganium hyperboreum
Hippuris vulgaris

Prostrate-shrub tundra 

Dryas octopetala-
Selaginella sibirica Arctous alpina-Salix phlebophylla 
Cladonia arbuscula-Stereocaulon tomentosum 

 Dryas integrifolia-Oxytropis nigrescens
Dryas integrifolia-Astragalus umbellatus 

Cassiope 
tetragona-Carex microchaeta Cassiope tetragona-Dryas integrifolia 
Salix rotundifolia-Sanionia uncinatus 

Cassiope tetragona-Calamagrostis inexpansa 
Betula nana-Hierochloe alpina 

Erect-shrub tundra 

Betula nana-
Eriophorum vaginatum Salix pulchra-Carex bigelowii

Betula nana-Rubus chamaemorus  Salix pulchra-Sphagnum  

Salix 
pulchra Salix pulchra Eriophorum 
angustifolium Salix pulchra Calamagrostis canadensis

S. alaxensis
S. richardsonii

Salix glauca
Alnus crispa

Total  

A: Upper Kuparuk River Region Vegetation

³Ì

Vegetation in the vicinity of the
Toolik Field Station, Alaska

Explanation 
Overview 

Arctic Geobotanical Atlas 

Maps of the Upper Kuparuk River Region 

Arctic Geobotanical Atlas

Map A: Vegetation  

Map B: False-Color Infrared Satellite Image 

Map C: Glacial Geology 

Map D: Surficial Geomorphology 

Map E: NDVI and Plant Biomass  
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Vegetation mapping was performed in 1994 at 1:25,000
scale from 1982 NASA acquired base photography and is
displayed at 1:63,360 scale. The extent of the mapped area
is shown as a black rectangle on the location map to the left.

UTM Zone 6, NAD 1983
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Source: simplified from Hamilton, 2003

C: Glacial Geology
Bedrock
Bedrock with discontinuous cover
Drift of Sagavanirktok, undifferentiated
Drift of Sagavanirktok, late advance
Drift of Itkillik age, undifferentiated
Drift of Itkillik Phase I
Drift of Itkillik Phase II
Drift of latest Itkillik readvance

! ! ! ! ! ! !

! ! ! ! ! ! !

! ! ! ! ! ! !

! ! ! ! ! ! !

! ! ! ! ! !

! ! ! ! ! !

! ! ! ! ! !

Outwash Sagavanirktok, late advance
! ! ! ! ! ! !

! ! ! ! ! ! !

! ! ! ! ! ! !

! ! ! ! ! !

! ! ! ! ! !

! ! ! ! ! ! Outwash of Itkillik Phase I
! ! ! ! ! ! !

! ! ! ! ! ! !

! ! ! ! ! ! !

! ! ! ! ! !

! ! ! ! ! !

! ! ! ! ! !

! ! ! ! ! !

Outwash of Itkillik Phase II
Outwash of latest Itkillik readvance
Ice-contact deposits
Active kettles
Undifferentiated lacustrine deposits
Undifferentiated gravel and beach deposits
Undifferentiated colluvium
Ice-rich silt deposits and colluvial basins
Undifferentiated fan deposits
Undifferentiated alluvium
Roads
Pipeline

Source: see vegetation map above, 1994

D: Surficial Geomorphology

Featureless
Stony surfaces
Non-sorted circles and/or stripes
Gelifluction features
(including lobes, terraces, turf hummocks)
Well-developed hill-slope water tracks
Indistinct hill-slope water tracks
High- or flat-centered ice-wedge
polygons and palsas
Wetland surface forms
(including low-centered polygons)
Water (including thermokarsts
and beaded streams)
Irregular microrelief
(glacial till, rolling relief, stream channels)
Disturbed
Roads
Pipeline

B: False-Color
Infrared Image

Interpretation:
This false-color infrared image
displays vegetated areas as a
gradient of red tones. The
brightest red areas are densely
vegetated shrublands;
moderate red areas are
generally well vegetated
surfaces, often with tussock
tundra, and the dull red to
brownish areas are more
sparsely vegetated including
dry tundra, nonacidic tundra,
and wet tundra. The darkest
black to bluish black areas are
water. The lightest areas are
light-colored bedrock (dolomite
or limestone) or light-colored
gravel in roads and river
floodplains. Lichen covered
bedrock (mostly sandstone and
conglomerates) is dark grayish
green.

Source: SPOT imagery, 28 July 1989

28"x40" sheet trimmed to 27"x40" (1/2" white margin) DRAFT: Side 1 (front), 2008-12-08

Source: SPOT imagery, 28 July 1989

E: NDVI/Biomass

0 2 4 6 8 10

Kilometers
Maps B-E displayed at 1:225,000 scale.

Estimated
Biomass

(g/m2)

0-25

26-75

76-150

151-300

301-500

501-1000

> 1000

NDVI

< 0.14

0.14-0.32

0.33-0.40

0.41-0.45

0.46-0.48

0.49 - 0.51

> 0.51



G: Toolik Lake Grid Vegetation

³

F: Toolik Lake Area Vegetation

Ì

Typical Plant Communities

Research within the Toolik Lake Grid:

Typical landscapes in the Upper Kuparuk River region:

Explanation for the maps of the Toolik Lake
Area and the Toolik Lake Grid
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Vegetation mapping was performed in 1991
at 1:5,000 scale from 1:5,000 scale base

photography acquired in 1990. The map is
displayed at 1:20,000 scale.

Vegetation mapping was performed in 1991 at 1:500 scale from
1:1,000 scale base photography acquired in 1990. The map is

displayed at 1:5,000 scale. The map is presented in the NAD 1927
datum so that the map coordinates will match the labels on the original

Figure 5. Streamside vegetation along the inlet stream to Toolik
Lake. The tallest shrubs are Salix alaxensis. Low shrubs along the
far bank are a mix of Betula nana and Salix pulchra.  The dominant
vegetation unit along the stream is low to tall shrublands, unit 14
on Maps A and F, and unit 24 on Map G.

Figure 4. Alpine area on limestone on Peak 1376 in the southeast
corner of Map A, looking south into the valley of the Sagavanirktok
River. The dominant vegetation is Dryas integrifolia-Oxytropis
nigrescens (unit 10 on Map A).

Figure 3. View looking southeast across the headwaters of
Imnavait Creek into the Philip Smith Mountains of the Brooks
Range. Vegetation is typical of the Sagavanirktok-age glacial
surfaces, which cover large portions of Map A but do not occur on
the terrain shown in Maps F and G.

Figure 2. View looking northeast from Jade Mountain across an
Itkillik II glacial landscape with numerous glacial lakes, kames and
kettles.This landscape is much more vegetatively complex than the
Sagavanirktok-age glacial surfaces (Fig. 3).
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Figure 9. Winter view of snowfence experimental area showing the drift
that forms behind the fence. Tall stakes are the same as striped stakes in
Figure 8.

Figure 8. Snowfence experiment within the Toolik Lake Grid, summer
view showing fence, snow-depth monitoring stakes, and small open-top
greenhouses.

Figure 7. Experimental greenhouse with the side and top opened to
show enhanced growth due to added warmth. Pre-treatment shrubs
were same height as vegetation in the foreground.

Figure 6. Long-term experiments within the Toolik Lake grid, aerial view
showing boardwalks, greenhouses (white structures) and shadehouses
(black structures).
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Acknowledgements

Figure 1. Location of the Toolik Lake Area (large red
rectangle) and Toolik Lake Grid (small red rectangle) within
the upper Kuparuk River region.
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Figure 10. Sagavanirktok-age glacial surface near Imnavait Creek. The vegetation is tussock
tundra (Eriophorum vaginatum-Sphagnum spp.), the most common plant community on old,
stable, acidic landscapes in the region. This is the dominant plant community in unit four on
Maps A, F and G.

Figure 11. Blockfield with Cetraria nigricans-
Rhizocarpon geographicum, unit two on
Map A, F and G.

Figure 12. Close-up of Carex bigelowii-
Dryas integrifolia, the dominant vegetation
on mesic non-acidic tundra sites on Itkillik-
age glacial surfaces, unit five on maps A, F
and G.

Figure 13. Fen with Carex aquatilis-C.
chordorrhiza, a major component of unit
seven on Map A and F, and unit nine on
Map G.

Figure 14. Dry south-facing slope on kame
with Dryas octopetala-Selaginella sibirica,
unit nine on Map A, F, and unit 13 on Map G.

Figure 15. Deep, late-melting snowbed with
Salix rotundifolia (at stake). Dark-colored
vegetation above the stake is Cassiope
tetragona-Dryas integrifolia, a common
component of unit 11 on Map A and F and
unit 17 on Map G.

Figure 16. Well-developed water track with
Salix pulchra-Eriophorum angustifolium, a
common component of map unit 14 on Map
A and Map F and unit 23 on map G.
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Physiognomy Plant Communities (GIS codes) Typical Microsites Area 
(ha) 

% of 
Map 

Barren   

Cetraria nigricans-
Rhizocarpon geographicum

Festuca rubra Salix alaxensis

Moist graminoid tundra 

Eriophorum vaginatum-
Sphagnum Carex bigelowii-Sphagnum

Carex bigelowii

Carex bigelowii-Dryas integrifolia
Salix glauca Equisetum arvense Cassiope 

tetragona
Deschampsia 

caespitosa Rumex arcticus-Carex saxatilis Salix 
chamissonis-Carex aquatilis Ranunculus pedatifidus-Poa  
glauca

Salix glauca

Wet graminoid tundra and water

Eriophorum scheuchzeri-Carex rotundata
Sphagnum lenense-Salix fuscescens

Carex aquatilis-Carex chordorrhiza
Eriophorum angustifolium-Carex aquatilis Carex 
aquatilis-Scorpidium scorpioides

Trichophorum caespitosum-Tomentypnum nitens
Carex bigelowii-Dryas integrifolia

Arctophila fulva
Sparganium hyperboreus-Hippuris vulgaris

Physiognomy Plant Communities (GIS codes) Typical Microsites Area 
(ha) 

% of 
Map 

Prostrate-shrub tundra 

Dryas octopetala-Selaginella sibirica Arctous alpina-Hierochloë 
alpina Salix phlebophylla
Vaccinium vitis-idaea

Dryas integrifolia-Oxytropis nigrescens Dryas integrifolia-O. 
maydelliana Dryas integrifolia-Astragalus umbellatus
Dryas integrifolia-Dicranum elongatum
Dryas

Dryas integrifolia

Cassiope tetragona
Salix rotundifolia

Cassiope tetragona-Carex microchaeta
Cassiope tetragona-Dryas integrifolia Salix 

rotundifolia-Sanionia uncinata

Betula nana-Hierochloë 
alpina Salix pulchra-Hierochloë alpina

Ledum palustre decumbens Empetrum nigrum
Vaccinium uliginosum

Erect-shrub tundra 

Betula 
nana-Eriophorum vaginatum Salix pulchra-Carex bigelowii

Betula nana-Rubus 
chamaemorus Salix pulchra-Sphagnum

Salix pulchra-
Eriophorum angustifolium Eriophorum angustifolium-
Sphagnum squarrosum
Salix pulchra-Dasiphora fruticosa

Salix glauca
Alnus crispa Populus balsamifera

S. alaxensis
S. richardsonii

Total 

Plant Communities (GIS codes) Description (physiognomy and typical microsite) Area 
(ha) 

% of 
Map 

Barren  

Cetraria nigricans-Rhizocarpon geographicum

Festuca rubra Salix alaxensis Epilobium 
latifolium Juncus biglumis-Luzula arctica  

           
    

  

Moist graminoid tundra    
 Eriophorum vaginatum-Sphagnum  Carex 

bigelowii-Sphagnum   
          

              
          

            
Carex bigelowii    

  

 Carex bigelowii-Dryas integrifolia,    
 Tomentypnum nitens-Carex bigelowii,  

Salix glauca   

          
            
         

  Salix glauca   

  

 Carex bigelowii-Dryas integrifolia, Equisetum arvense 
  Tomentypnum nitens-Carex bigelowii   

Carex aquatilis   

         
           

          
Equisetum arvense      C. aquatilis      

  

 Carex bigelowii-Dryas integrifolia, Cassiope tetragona 
subtype (208);      

  Ranunculus pedatifidus-Poa glauca 
 Salix chamissonis-Carex podocarpa  Festuca 

altaica-Artemisia arctica   
Poa glauca-Epilobium latifolium  

           
           

           
       Cassiope tetragona     

        
            
          

  

Wet graminoid tundra and water    
 Tricophorum caespitosum-Tomentypnum nitens  Salix 

fuscescens Sphagnum lenense   
Carex aquatilis-Sphagnum warnstorfii  

         
              

         

  

 Eriophorum angustifolium-Carex aquatilis,   
 Carex chodorrhiza     

Drepanocladus revolvens   Carex saxatilis
Carex aquatilis   Calliergon giganteum-
Drepanocladus revolvens  

            
            

       

  

          

 Sparganium hyperboreum-Hippuris vulgaris   
Arctophila fulva  

             

 

Plant Communities (GIS codes) Description (physiognomy and typical microsite) Area 
(ha) 

% of 
Map 

Prostrate- and hemi-prostrate dwarf-shrub tundra   
 Arctous alpina-Hierochloë alpina,    

Salix phlebophylla    
Vaccinium vitis-idaea   

         
          

  

 Dryas octopetala-Selaginella sibirica  Dryas 
octopetala-Salix glauca  

          
             

    Dryas octopetala    Salix 
glauca  

  

 Dryas integrifolia-Oxytropis maydelliana           
           

       Dryas integrifolia  

  

 Cassiope tetragona-Carex microchaeta    
 Salix glauca  ) 

        
         

  

 Cassiope tetragona-Calamagrostis inexpansa,  
   Vaccinium vitis-idaea   

Cassiope tetragona-Racomitrium lanuginosum  

        
            

            

  

 Cassiope tetragona-Dryas integrifolia     
  Boykinia richardsonii    

Salix rotundifolia-Sanionia uncinata  

        
           

         Salix rotundifolia 
 

  

 Betula nana-Hierochloë alpina   Vaccinium 
uliginosum-Arctous alpina   Ledum palustre  
decumbens-Empetrum nigrum  

        
            

      Betula nana   
     Vaccinium uliginosum . microphyllum    

  Ledum palustre  decumbens   

  

Erect-shrub tundra    
 Betula nana-Eriophorum vaginatum            

 Betula nana           
       

  

 Salix pulchra-Carex bigelowii             
  Salix pulchra      

    

  

 Betula nana-Rubus chamaemorus,    
  Cladonia arbuscula  ) 

       Betula nana    
            

             
  

  

 Salix pulchra-Sphagnum warnstorfii          Salix pulchra  
           

     

  

 Salix pulchra-Eriophorum angustifolium     
Salix pulchra-Calamagrostis canadensis  

            
             
     

  

 Salix alaxensis    S. richardsonii   
  

             
       Salix alaxensis    
 S. richardsonii  

  

 Total    
 

Vegetation of the Toolik Lake Area 
                  
                

                   
                 

                  
               

            
 

              
                

              
                 

          
 
Vegetation of the Toolik Lake Grid 

                   
                    

            
           
              
              

    
 

             
                   

               
                 

                 
               

            
           


