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Introduction 

Pandora moth, Coloradia pandora Blake, is a periodic defoliator 

of ponderosa pine in western pine forests of the United States 1. 

Recent forest health surveys of the Kaibab National Forest (KNF) 

in Arizona indicate that the population build up phase of an 

outbreak. Pandora moth typically reaches outbreak for 6-8 years 

every 20-30 years. Defoliation does not typically cause direct tree 

mortality due to defoliation occurring in alternating years 2. 

Defoliation can cause significant growth reduction 3 and lead to 

secondary attacks by bark beetles. Higher mortality rates may 

occur in this outbreak compared to the previous KNF outbreak 

given increased tree density, drought, and warming 

temperatures. 

 

 

 

 

 

Objectives: develop technologies to better monitor, predict and 

quantitatively assess the risk of Coloradia pandora  Blake 

outbreaks under changing climate and land use patterns that 

have ultimately resulted in different patterns of fire intensity at a 

landscape scale. 

Figure 1. Pandora moth eggs 

collected  from the outbreak area were 

reared to pupation in a controlled lab 

environment. *Pupation occurred 

within 3 months of collection.  

Methods 

• Light traps were used to monitor flight activity near Jacob Lake, 

AZ  during moth flight (Fig. 2). Counts were made to assess 

duration and flight for 2010 and 2011. 

 

 

 

• Four sex attractant pheromone blends were created and tested 

against a control using a replicated randomized block design; 

preliminary testing was conducted at the end of the 2010 flight 

period, continued testing slated for the 2012 flight period.   

• Field survey plots were established at half mile intervals across 

the host range along roadsides. Larvae and defoliation were 

measured on 136 plots each consisting of 20 trees <20 feet tall; 

June-July  2011. 

• Defoliation was measured as counts of needles eaten per tree 

(counts were limited to 100 per tree). 

• ARCGIS was used to create an inverse distance weighted (IDW) 

surface of the larvae count data using the nearest 30 points.  

• Fire history was analyzed in ARCGIS to examine patterns within 

the pandora moth population resulting from proximity to fires to 

determine possible connections between fire and pandora moth 

dynamics. 

• A time-series of LANDSAT images was used to capture pre-

defoliation and defoliation conditions. 

Figure 2. Light trap image and 

single trap capture amount (1 

Day). 

Discussion 

This work represents the first and second year of a multi-year 

project. The numbers of moths and larvae suggest that the outbreak 

is still in the build up phase. The modeled extent of the outbreak 

from the IDW surface appears to be consistent with the location of 

the 1978-1984 outbreak (Fig 7); however, the actual extent was 

undetectable via remote sensing due to the low amount of 

defoliation. Given the previous extent, it is probable that the 

population is still in the build up phase prior to the outbreak, yet 

appears to exceed the extent of the last outbreak for the same 

period.   

 

 

 

 

 

The low parasitoid and NPV levels suggest a high survival rate and 

reproductive potential. Thus, the population should increase 

substantially and we expect to see significantly more defoliation 

over a larger portion of the host range. Remote sensing should 

identify the outbreak following the next period of defoliation.  
 

Future Work 

The third year of the project will: 1. Incorporate 2012 ADS data, 

LANDSAT imagery, and climate data to the existing data set.2. 

Compare defoliation with population estimates based on trap data 

and egg and larval abundance. 3. Continue development and 

testing of various pheromone blends to ascertain if any will be 

suitable to use for a trapping alternative that will improve current 

methodology. 4. Analyze data and develop a model, develop final 

report, manuscript preparation, and transfer. 
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Results 

Light traps 2010 and 2011:  

• 24,231 moths were collected in 3 light traps (21 July-25 Sept 2010)  

• Daily average of adults in 2010 was 169 male, 45 female         

Highest daily count was 3,240 (Aug 11) (Fig. 3)  

• 156 moths in light traps (2 July -14 Sept 2011)  

Pheromone Traps 2010: 

• 4 of 5 total moths captured using a EzAld + EZAc blend 

Larvae and Defoliation Survey 2011: 

• 621  larvae were collected on 58 of the 136 plots. 

• Frequency of defoliation per tree (Fig 4) 

• 19 of 2,720 trees had 100+ needles eaten 

• Defoliation estimated at < 1% per tree 

• 7 parasitoids emerged from the 621 larvae (1.1%)   

• 3 larvae were infested with NPV (0.4%) 

• Only 1 plot within the Warm Fire Area had larvae   

• Larvae density interpolation maps indicate the expected extent of  

     the outbreak at various larvae densities (Fig 5)  

 

 

 

 

 

 

 
 

Fire History: (Fig 5) 

•  1960 to 1977: 3 fires burned 3,851 ac   

•  1978 to 1986: 2 fires burned 48 ac  

•   Post 1986: 48 fires burned 44,146 ac  

•   Warm Fire (2006) - burned 12,650 ac 

•   Warm Fire WFU (2006) - burned 14,2621 ac 

• No correlation could be found between fire severity (Warm Fire) 

and pandora moth extent at this time due to outbreak location.  

 

 

 

 

 

 

 

 

 

 

 
 

 
 

Remote Sensing: (Fig 6) 

• Analysis of LANDSAT imagery did not pick up defoliation in known 

defoliated area.   

• Large areas of disturbance were not detected with satellite imagery 

in either 2010 or 2011. 

Figure 6. LANDSAT maps of 

potential defoliation 2010 and 

2011.  

Figure 7. 1979-1983 outbreak extent 

delimited by the years it was defoliated 

over the course of the outbreak as 

reported by Schmid and Bennett  

(1988).    
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Figure 3. Daily adult capture rates and 

averages for the summer (2010). 

Figure 4. Frequency of defoliation per 

tree (2011); 1,947 trees had No 

defoliation. 
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Figure 5. Fire history is categorized as occurring before, during and following the 

previous outbreak. Larvae density (2011) for current outbreak as a function of an 

IDW surface. Larvae counts are an interpolation of the nearest 30 plots. 


