
 

Background
Colorado National Monument (NM), on the northeastern edge 
of the Uncompahgre Plateau, supports a persistent pinyon-juni-
per (Pinus edulis - Juniperus osteosperma) woodland that has not 
been disturbed by large, stand-replacing fi res since modern fi re 
recordkeeping began. In fact, when researchers from Colorado 
Mesa University examined fi re history and woodland structure on 
over 1,600 hectares of the monument, they found no evidence of 
large, stand-replacing fi res (e.g., charred wood or truncated stand 
structures) in the entire study area (Kennard and Moore 2012*).

A great variety of pinyon-juniper community types cover rough-
ly 40 million hectares of the western United States, each diff er-
ing in structure, composition, and disturbance regimes. Howev-
er, researchers have only recently begun to diff erentiate between 
the historical fi re regimes of those individual types. Persistent 
pinyon-juniper woodland, unlike some other types, tends to fa-
vor geological and geographical conditions that do not support 
frequent fi res. Research on these woodlands across the Colo-
rado Plateau has revealed natural fi re rotations ranging from ap-
proximately 300 to more than 600 years. 

Variations like these make it clear that successful resource man-
agement planning requires detailed knowledge of a park’s base-
line conditions and specifi c ecological context. At Colorado 
National Monument, researchers set out to (1) estimate when 
the last large (>100 ha) stand-replacing fi re occurred, (2) char-
acterize and compare the population structures of pinyon pine 
and juniper, and (3) document levels of cumulative mortality. 
(Kennard and Moore 2012).

Results
Multiple lines of evidence indicated that large, stand-replacing 
fi res have been absent from the study area (see map) for time 
periods approaching a millennium. For example, junipers es-
timated to be >900 years old were found at 44% of sampling 

points (see fi gure, next page). In addition, when 11 charcoal 
layers, sampled from the major canyon draining the easternmost 
boundary of the study area, were dated with 14C techniques, 
the most recent date of fi re shown was 1,180 YBP (years before 
present). Although the last fi re may not have been quite that long 
ago (if, for instance, that most recent charcoal sample came from 
pinyon pines or junipers that were already several centuries old 
at the time of the fi re), the average interval between the 11 char-
coal dates was 790 years, which still points to very long fi re-free 
intervals. A third source of evidence is the lack of charred wood 
in the study area. Research from this region suggests that dead 
pinyon pine or juniper wood on the ground persists for as long 
as 1,100 years; 600-year-old dead wood is relatively common.

The rarity of large, landscape-scale fi res at Colorado NM is not 
likely due to a lack of ignitions. In the 67 years since the park 
started keeping records, there have been, on average, 1.5 small 
fi res recorded each year. What is striking is that none of these 
ignitions has resulted in a large fi re over such a long time period.

Instead, diff erences in weather, topography, and fuels may 
explain why the park has a longer fi re rotation than nearby 
pinyon-juniper woodlands, where large fi res have occurred in 

National Park Service
U.S. Department of the Interior

Intermountain Region
Inventory & Monitoring Program

Northern Colorado Plateau Network
Information Brief

2013

Think that pinyon-juniper forest “hasn’t 

burned in a thousand years”? You may 

be right. New research yields surprising 

results about fi re intervals at Colorado 

National Monument.

Connecting Fire History and Fire Management at 
Colorado National Monument

 Legend
 Roads

Monument boundary

Study area

  
 0 1 2

Miles

Fire History Study AreaFire History Study Area

* All content in this brief was derived from Kennard and Moore (2012).

Northern Colorado Plateau Network: http://science.nature.nps.gov/im/units/ncpn/
Colorado Mesa University: http://www.coloradomesa.edu/



 

recent years. Colorado NM is often on the leeward side of major 
weather systems that generally move from the southwest/west 
to the northeast/east. Topographical fuel breaks may also play 
a role. Most of the study area is isolated by sheer cliff s (150+ m 
high) that act as islands or peninsulas of fuel. A more discontinu-
ous canopy may also contribute to the longer fi re-free intervals. 

Diff erences in surface fuels also likely play a role in the contrast-
ing fi re frequencies of areas within and outside the park. Burned 
areas outside park boundaries have experienced signifi cantly 
more livestock grazing than the study site. It would be fruitful to 
investigate whether the grazed areas correlate with higher cover 
of invasive species (such as cheatgrass [Bromus tectorum], provid-
ing a contiguous layer of fi ne surface fuels more conducive to fi re 
spread), as well as to study the abundance of cheatgrass in those 
burned areas prior to the fi res, which can be accomplished by 
analyzing remote sensing imagery taken before the fi res occurred. 

Invasive plant monitoring by the Northern Colorado Plateau 
Network has revealed that the lowest frequency of invasive 
plant species occurs on the mesa tops, while the canyon bottoms 
have the highest frequency. This is consistent with the history of 
grazing in the park, which was mostly limited to the canyon bot-
toms. It will be important to continue to monitor cheatgrass and 
control this and other invasive species to prevent the spread of 
future fi res through these non-native fuel components.

Management Implications
A signifi cant fi nding of this study is that the park’s fi re rota-
tion may be longer, and the woodlands older, than other per-
sistent pinyon-juniper woodlands documented in the Colo-
rado Plateau, meaning that fi re regimes in Colorado NM were 
likely not signifi cantly altered by 20th-century fi re suppression. 
Therefore, rather than needing the reintroduction of fi re or me-
chanical treatments to restore stand structure, these systems 
may represent rare examples of communities still within their 
historical range of variation. As such, prescribed underburns or 
mechanical thinning of these forests would not represent eco-
logical restoration and in fact, could do long-term damage by 
removing old-growth trees and opening up sites for invasion by 
introduced species. 

Furthermore, due to their long fi re-free intervals, these persis-
tent woodlands off er a rare look at how long-term infl uences, 
such as climatic variability or disturbances other than fi re, can 
infl uence woodland structure and development. The current 
spatial pattern of stand structure at the park represents what 
old-growth woodlands can attain in the absence of large, intense 
disturbances. These structures refl ect a relatively uniformly dis-
tributed juniper population, but a more spatially variable distri-
bution of pinyon that may refl ect the patchy nature of more fre-
quent (relative to juniper) recruitment and mortality episodes.

This study also provides important baseline data for changes 
that may be brought about by climate change in coming de-
cades. As many ecologists have noted, we may be witnessing a 
period in which vegetation patterns are being shifted over large 
areas in a short period of time. With the expected increase in 
drought conditions in the Southwest, we may see a sharp decline 
in the pinyon component of many pinyon-juniper woodlands. 
If climate change brings weather conditions more conducive to 
wind-driven fi re, or if cheatgrass and other invasive species that 
create contiguous fi ne surface fuels continue to spread, we may 
lose large areas of pinyon pine and juniper and the communi-
ties they support. Invasive species control (particularly of cheat-
grass), which could increase the resilience of pinyon-juniper 
woodlands to fi re, is one aspect of this system that is potentially 
within management control. 

For more information, see the full report: Kennard, D., and A. 
Moore. 2012. Fire history, woodland structure, and mortality 
in a piñon-juniper woodland in the Colorado National Monu-
ment. Final report to National Park Service.

Prediction surface for juniper tree age. Junipers estimated to be >900 
years old were found at 44% of sampling points.


