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Much alpine treeline research in western USA has 

been conducted outside nationally protected 

areas. Many treeline environments throughout 

the west exhibit non-direct human impacts such 

as climate change, however, studies in non-

protected areas raise concern as to the 

ramifications of  direct human impact on so 

called ‘undisturbed’ treeline environments. To 

mitigate the impact of  direct human activity on 

treeline dynamics, some national parks have been 

intensively studied. The use of  treeline as a proxy 

for climate change has been assessed in parks 

throughout the west but often at the expense of  

geology or geomorphology as controls of  

treeline variation. The dissimilar geology and 

geomorphic processes of  the western national 

parks suggest that treeline may respond 

differently across national parks when subjected 

to natural or non-direct human disturbance. 

Therefore, widespread vegetation response to 

climate or geomorphic disturbance may be 

limited beyond regional analysis due to diverse 

conditions within national parks. We performed a 

content analysis on previous research that 

examined alpine treeline in national parks and 

classified each study by park and primary factor 

attributed to control of  treeline. Results 

identified adequate research on some controlling 

factors of  treeline in some parks, whereas, 

contrasting results identified severe deficiencies 

on some controlling factors of  treeline in other 

parks.  

INTRODUCTION

CONCLUSIONS
Anthropogenic treeline studies are lacking in most western USA parks. Other than a few national parks where the impact of  early human activity exists as written record, national 

parks are relatively undisturbed by direct human impact. Climatic treeline research has been undertaken in most western USA parks and continued research in all parks is needed to 

understand current and past climate variation.  However, some parks such as Great Sand Dunes NP and Preserve, Great Basin NP, and Death Valley NP are devoid of  climate-

controlled treeline studies. Finally, studies regarding edaphic/geomorphic treeline are sporadic throughout the national parks except for Glacier National Park. In fact, many parks 

contain no edaphic/geomorphic treeline studies.  More research is required in national parks where substantial treeline research has focused on a single controlling factor. Neglected 

controlling factors require consideration and future studies need to examine multiple controlling factors in order to understand the changing western environment.
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Figure 5. Climatic treeline in Mount Rainier National Park, 

WA, with open forest giving way to krummholz and alpine 

tundra. Late-lying snow in foreground precludes tree 

establishment at this lower elevation, due to shortened 

growing season.

Figure 2. Anthropogenically induced treeline in the Sangre 

de Cristo Range, Colorado. This site is in the San Isabel 

National Forest, not a national park. National Forests 

have a different, multiple-use, philosophy that has (at least 

in the past) allowed for heavy human impacts at treeline. 

Figure 4. Climatic treeline in Rocky Mountain National 

Park, CO, where a relatively straight altitudinal limit is easily 

discernible. Note the gradation from closed forest to open 

forest and krummholz prior to giving way to alpine tundra.

Figure 6. Orographic/edaphic treeline in Rocky Mountain 

National Park, CO, where coarse felsenmeer (boulder sea) 

and limited soil preclude tree establishment. Note higher, 

successfully established forest across the valley.

Figure 7. Krummholz facilitated and sheltered by 

limestone boulder, Glacier National Park, MT.
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Figure 3. Number of  alpine and subalpine treeline studies 

in National Parks in the American West.  General forest 

studies were also included when high elevation forest 

dynamics were discussed.

Figure 1. National Parks with alpine treeline in 

western USA.
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