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The Issue: 

Land managers in Alaska need information on 

lichen regeneration timelines specific to their 

region to establish sound fire management 

guidelines for caribou winter range. 

Lichens & Caribou: 

North American caribou (Rangifer tarandus) herds are largely dependent on lichens for 

winter forage. Winter fecal pellets from caribou in the Buckland Valley consisted of 85% 

lichens in 17 composite samples (Jandt, unpublished data), indicating that lichen constitutes 

a major portion of the winter diet for the Western Arctic Caribou Herd, which winters in this 

area. Studies have shown that caribou will select for this high carbohydrate food when 

available, especially the Cladinas, or “reindeer lichens.” 

Two sets of paired, 50-m permanent transects were established on 29 July 

1981 to monitor recovery and succession of vegetation in the burn. Plant 

cover by species and cover type in 20- by 50-cm quadrats was estimated at: 

0-5%, 6-25%, 26-50%, 51-75%, 76-95% or > 95% (Daubenmire 1959). 

Photos of quadrats were taken every 5 m along each transect. Plots were 

surveyed during late summer in 1981, 1982, 1983, 1984 and 1995. 

Lichen Regeneration at Ulukluk Creek: 

BACKGROUND: STUDY AREA & METHODS: RESULTS: 

CONCLUSIONS: 

Lichen cover on burned plots had recovered very little (1%) compared to 

unburned plots (15%). Lichens on the burned transects consisted 

primarily of Cladonia spp. squamules that were difficult to positively 

identify. Scattered traces of Cladina mitis/arbuscula, C. rangiferina and 

Cetraria cucullata were also located.  

TREATMENT Control SE Burned SE Difference

(N=2) (N=2)

Carex spp. 9.3 1.3 8.8 0.9 -0.6

Eriophorum spp. 34.5 12.2 45.9 7.4 +11.4

Total Graminoid: 43.8 10.8 54.7 6.5 +10.8

Rubus chamaemorus 2.3 0.3 2.0 0.5 -0.3

Total Forb: 2.5 0.2 2.1 0.4 -0.4

Ledum palustre 11.2 7.5 15.2 5.8 +4.1

Vaccinium uliginosum 5.8 1.3 7.2 3.3 +1.5

Betula nana 2.2 0.8 3.2 1.2 +0.9

Empetrum nigrum 2.9 0.6 0.9 0.8 -2.0

Total Shrub: 28.4 7.6 31.4 4.1 +3.0

Cladonia rangiferina 5 0.3 0.1 0.1 -4.9*

Cladina. mitis/arbuscula 1 2.5 1.2 0.1 0.1 -2.4

Cetraria cucullata 6.1 2.4 0.2 0.3 -5.8

C. islandica 1.1 0.1 0.1 0.1 -1.0*

Total Lichen: 15.4 4.4 1.2 0.4 -14.2*

*Significance determined by Student's t-test, small sample inference for n=2 

transects/treatment, p<0.05.
1Species of lichens which cannot be distinguished without chemical tests.

Although substantial differences can be found in lichen reestablishment times reported from 

various geographic areas, they grow very slowly. In Alaska’s Kobuk Valley, Swanson 

(1996) found 5 times more C. stellaris and C. rangiferina in stands older than 100 years 

compared to those 10-50 years old. Canadian observers reported significant increases in 

reindeer lichen biomass between stand age classes of 21-40 years and 41-60 years, and 

significant increases in indices of caribou use from age class 41-60 to 61-80 years (Thomas 

et al. 1996). 

Although visual contrast between the old burn in treeless tundra and the 

surrounding area was subtle, the fire boundary could still be detected from aerial 

reconnaissance. The burn appeared darker, due to the absence of lichen cover and 

the vigorous cottongrass (Eriophorum vaginatum) revegetation.  

 

Closer inspection on the ground revealed more subtle differences, including dead 

standing Labrador tea (Ledum palustre ssp. decumbens) shrubs and fire-damaged 

tussocks. Of 23 vascular plant species present in the control transects, 17 were 

present in the burned transects, and shrub and forb cover was nearly equal to that 

in controls. Blueberries (Vaccinium uliginosum) had slightly increased cover 

values in the burned transects, and fruits appeared larger and more numerous. 

 

Graminoids, primarily cottongrass (Eriophorum vaginatum), were initially 

stimulated by the fire, showing heavy bloom density at one year. Average cover 

of cottongrass rose from < 1% in 1981 to >30% in 1984, while unburned plots 

averaged 13-20% during this period. At 14 years post-burn, graminoid cover in 

burned plots was still higher (55%) than controls (44%). 
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Lichen cover on burned plots was significantly less on burned (1%-4%) than 

unburned plots (15%-49%). Lichen cover measured on a 20-year-old burn 

(Wagon Wheel, 1977) was still only 8.7% of that in the matched unburned 

transect, and 8.0% on a 25-year-old burn (Pargon River, 1972). These 

observations support our conclusion that the recovery period for fire-disturbed 

winter ranges is well over 25 years. Recovery times appear similar to those in 

Northwest Territories of Canada reported by Thomas et al. (1996). Although 

their potential growth rate can be up to 5 mm annually (Meyers, unpublished 

data), lichens must first reseed the burned area by way of spores or 

fragmentation. Graminoids, primarily cottongrass, were stimulated by the fire 

and still more vigorous on the burn areas compared to controls.  

Point-intercept sampling, compared to canopy cover estimation, proved to be a 

more efficient sampling technique in the tundra cover type. Point-intercept 

produced more repeatable results between observers, increased area sampled 

by 240% while requiring 50% less sampling time. 

Existing caribou winter range and its status relative to past fire occurrence 

should be assessed. Based on a knowledge of how much old-growth lichen 

range is available for caribou, fire management goals should be established 

that reflect the present size and needs of the herd and its users, while 

considering other ecosystem components. The area utilized by caribou for 

winter range should be managed for long fire return intervals, with the interval 

determined by the recovery time of preferred forage species in this locality. 

Wildfires occur in the tundra of northwestern Alaska, but they are not as frequent as in 

the spruce forests of the Interior. Over 90% of fires are caused by lightning and very 

large fires (>200,000 ha) occur about every 10 years. The BLM is responsible for fire 

management of most of this area and present policy calls for monitoring fires, natural 

or human-caused, unless they present a threat to human life or property, rather than 

suppressing fires. Current fire management goal is to achieve a natural fire regime. 

Lichens & Fire: 

Tundra fire picture 

Fire Management: 

In 1995, sampling on each transect was repeated using a point-sampling 

frame, with 50 string intersections over a 0.5 m2 area (frame size: 1-m by 

0.5-m). The first plant species encountered directly under an intersection 

was recorded as a hit. For this method 12 quadrats were located along 

each transect.  

PLANT COVER AT ULUKLUK CREEK 

14 YEARS AFTER FIRE 

Lichen Recovery on Older Burn Sites: 
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Ulukluk Creek could have been subject to grazing or disturbance by caribou. In 

1997, paired transects were established on two older burn sites on the Seward 

Peninsula. These sites received very little grazing pressure by caribou or 

reindeer during the last 50 years, allowing us to see whether the observed 

recovery times in the Buckland Valley were retarded by repeated caribou 

disturbance. 

 

At Wagon Wheel, which burned in 1977, the percent lichen cover was 4.3 ± 

0.7% compared to 49.3 ± 1.3% on the unburned control. In the aftermath of a 

25-year-old fire on the Pargon River (1972), lichen cover was 3.2 ± 0.4% 

compared to 40.0 ± 1.1% for the unburned control. 
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