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Discovering Red Pine Fire History in New England 
 
Abadir ER, Marschall JM, Dey DC, Stambaugh MC 

(2019) Historical Fire Regimes in Red Pine 
Forests of the Adirondack Mountains, New York, 
USA. Natural Areas Journal, 39(2):226-236. 
 
Click here for the original journal article. 

How do you know what a forest needs to be 
resilient? Perhaps you’ve seen fire scars in 
your forest, but you know the forest hasn’t 
experienced fire in one hundred years or 
more. How do you know what level of fire or 
disturbance led to the establishment of a 
unique forest type? New England forests have 
relatively few fire regime studies of different 
forest types. Erin Abadir and her fellow 
researchers at the Missouri Tree Ring 
Laboratory at the University of Missouri set 
out to understand how remnant red pine 
forests in the Adirondack Mountains were 
established and what kind of fire regime 
might be required to maintain these unique 
patches. 

Red pines require mineral soil (soil with no 
leaves or needles decomposing on it), an open 
canopy with plenty of sun, and not a lot of 
other plants competing for resources nearby 
in order for young trees to establish and 
thrive. These conditions are more typical 
after moderate to severe fires. In 2016, 
Abadir and colleagues took cross-sections and 
tree cores from trees at two rocky, hilly, red 
pine sites, Baxter Mountain and Potter 
Mountain. Cross-sections and tree cores are a 

great way to detect fire scars in the tree-ring 
record. The area studied was near a travel 
corridor controlled by the Mohawk tribe 
before Europeans arrived. In 1763, early 
European settlement began and in the 1800’s 
iron and charcoal production increased to the 
point that two-thirds of the Adirondack 
forests were cut over at least once.  

To study the fire scars, the researchers split 
the data into dates with Native American 
influence (NAI – pre 1797) and dates 
associated with Euro-American settlement 
(EAS – post 1797 until 1910 when fire 
suppression policies were implemented). 
Results suggested that over 323 tree ring 
years from Baxter Mountain on 13 trees, 6 
fire years were recorded. The EAS period had 
a 16.2 year mean fire interval (MFI), but the 
NAI period showed no fire scars at this site. 

Management Implications 
 

 Red pine forests in the Adirondacks are 
remnants of a specific fire regime. 

 Native American time periods show less 
frequent fire than European settlement 
time periods until fire suppression began 
in 1910. 

 Long fire-free periods with more frequent 
low intensity surface fires, and occasional 
moderate to severe fire contributed to the 
formation of these sites. 

 Using prescribed fire and mechanical 
thinning may help perpetuate red pine at 
these sites. 
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For Potter Mountain, 12 fires were recorded 
over 438 tree ring years. The MFI for the NAI 
time period was 61 years with 3 fire years 
recorded, whereas the MFI for the EAS period 
was 10 years with 9 fire years recorded 
(Figure 1).  

The majority of all recorded fires were during 
the dormant season and there was no 
relationship between fire and the Palmer 
Drought Severity Index (PDSI), which uses 
annual temperature and precipitation data to 
estimate relative dryness. However, average 
drought conditions do not account for 
seasonally dry years. For example, in 1903 
when over 200,000 acres burned in adjacent 
areas, a false ring is detectable in the trees 
from these sites. This indicates a very dry 
spring followed by wet conditions (see Figure 
2). False rings could indicate conditions that 
produced wildfires in surrounding 
landscapes. 

Long fire-free periods (~100 years) during 
the NAI period have been found in 

Pennsylvania red pine forests as well. From 
the Adirondack site, it seems that a long fire-
free interval followed by a severe fire aligned 
with the establishment of new trees; 
however, it should be noted that some 
mountainous and rocky sites can naturally 
provide the conditions that red pine prefers 
without the presence of fire. Red pine bark 
has to be around 50 years old to survive high 
intensity fires. Some young scarred trees 
indicate that light surface fires did occur. 

In conclusion, the authors note that red pine 
areas in this region are vulnerable due to low 
genetic diversity, a warming climate, and the 
potential impacts of the southern pine beetle. 
The authors suggest that infrequent low 
intensity, and occasional high intensity fires 
created and maintained the red pine 
ecosystems. Today, prescribed fire and 
mechanical treatments would be one way to 
simulate these conditions and maintain this 
forest type.

 

Figure 2. False ring (right) for 1903 caused by a dry spring followed by a 
wet summer, adapted from Abadir et al 2019. 

Figure 1. Example of fire scar tracking for Potter Mountain site, 
adapted from Abadir et al 2019. Horizontal lines represent the period 
of growth for individual trees. Vertical tick marks indicate fire scar 
years. All fire scar years are shown along the bottom timeline. 
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