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Outline 

1. Bark beetle disturbances and management in 
National forests of Southern California. 
 

2. Comparisons of bark beetle management 
between California and Mexico.  
 

3. Present models of bark beetle management in 
Oaxaca. 



Biotic forest disturbances in US 

• Bark beetles are a major cause of tree mortality throughout the US. 

• ADS & ground verification. 



Bark beetle tree mortality in the southwest 

• Bark beetle outbreaks primarily driven by drought. 

Pinon & ponderosa mortality in New Mexico and Arizona.     Ponderosa & Jeffrey Pine in S. California. 



Aerial Detection Survey Update  
Background: Annual aerial detection surveys for tree mortality and injury have been conducted annually since 1994. This is an update of survey 
status for the 2014 season. 
Objective: Detect and map tree mortality and damage in California / USFS Region 5. 
Surveyors: Z. Heath, J. Moore, T. Coleman 
Date:  July 16th  and 17th, 2014 
Methodology: Recently dead and damaged trees (still retaining dead foliage) were mapped visually by surveyors using digital aerial sketch-
mapping systems, flying in a light fixed-wing aircraft approximately 1,500 feet above ground level. Surveyors record the number and species of 
affected trees and type of damage (mortality, defoliation, etc.) at each mapped location. 
Details: 
• About 2.7 million acres were surveyed in Southern California, including the Angeles, Cleveland and San Bernardino National Forests. See 

Figure 1. 
• Mortality of pine was the main type of tree damage mapped in southern California this year. California five-spined Ips has been observed 

from the ground killing trees in several locations in southern California and was the likely agent of most of the pine mortality mapped in 
Southern California. Overall, mortality was still relatively light, except on the Angeles Nation Forest, where a few off-site plantations 
appeared to have up to 100% mortality. About 4,000 acres with pine mortality were mapped, about ten times the amount recorded in 2013.   

• Unlike the Los Padres National Forest, only small areas of pinyon mortality were seen on the  rest of the southern California Forests. 
• Although the Channel Islands were not covered during this survey, elevated tree mortality likely extends to the islands as well. Pine 

(probably native bishop pine) mortality was already visible in aerial imagery of Santa Cruz Island from 2013. Figure 3. 
• The ongoing drought seems to be causing increased mortality and damage to hardwoods as well. About 2,000 acres with hardwood 

mortality and defoliation likely due to drought was mapped, up from about 300 acres in 2013. The southern portion of the Angeles National 
Forest and the western portions of the Cleveland National Forest seemed to have the most damage. Figure 4. 

• On the Cleveland National Forest, gold-spotted oak borer (GSOB) was the primary agent of tree mortality, causing mortality on 2,600 acres. 
See Figure 5. No obvious signs of oak mortality were observed in the Idylwild area, which is the location of an outlying infestation of GSOB 
inside the San Bernardino National Forest.   

• Damage to sycamore from polyphagous shot hole borer (PSHB) was observed on a few trees on a golf course on the Sycuan Indian 
Reservation.  Other areas known to have PSHB in Southern California were not surveyed. 

 
 

   
  

Region 5 Forest Health Protection 

Figure 1. Flown area and mapped tree mortality and damage 

Figure 2.  

Figure 2. Coulter pine  
mortality near Mount Thomas, 
San Bernardino N. F.  

2014 bark beetle tree mortality in National 
Forests of Southern California 

Aerial Detection Survey Update  

Background: Annual aerial detection surveys for tree mortality and injury have been conducted annually since 1994. This is an update of survey 
status for the 2014 season. 
Objective: Detect and map tree mortality and damage in California / USFS Region 5. 
Surveyors: Z. Heath, J. Moore 
Date:  July 14th , 15th, 17th and 18th, 2014 
Methodology: Recently dead and damaged trees (still retaining dead foliage) were mapped visually by surveyors using digital aerial sketch-
mapping systems, flying in a light fixed-wing aircraft approximately 1,500 feet above ground level. Surveyors record the number and species of 
affected trees and type of damage (mortality, defoliation, etc.) at each mapped location. 
Details: 
• About 3.5 million acres were surveyed along California’s Central Coast, including the Los Padres National Forest and forested lands 

throughout the Central Coast Range. See Figure 1. 
• Coulter, Jeffrey and pinyon pine mortality comprised the bulk of the morality in this area. The Mount Pinos/Frazier Peak area of the Los 

Padres had high rates of mortality of all three pines. Private lands in the Gabilan Range north of Pinnacles National Monument also had very 
high rates of mortality of Coulter pine, with some mortality of gray pine as well. Pine mortality in the surveyed area more than doubled, to 
52,000 acres, from last year, and the estimated number of trees killed increased tenfold. See Figures 2 to 4. Smaller areas with intense 
knobcone  (Figure 5) and bishop pine (Figure 6) were also observed.   

• Only small areas of mortality were mapped with Douglas-fir, big-cone Douglas-fir, Santa Lucia fir and white fir were observed, but at higher 
rates and extent as last year as well. 

• Damage and mortality to hardwoods, most likely due to the effects of the current drought, was seen throughout the survey area, 
comprising almost 18,000 acres. Only several hundred acres were mapped last year with similar damage. Widespread, but low intensity, 
mortality of coast live oak was observed throughout the survey area, mostly in the interior areas of the Coast Range, and black oaks were 
observed turning color and losing leaves. Figure 7.  

• Sudden oak death was active on the Monterey Coast and the Santa Cruz area, affecting 12,000 acres,  similar in extent to last year. Figure 8. 
 

 
 

   
  

Region 5 Forest Health Protection 

Figure 1. Flown area and mapped tree mortality and damage 

Figure 2. Jeffrey pine mortality near Mount Pinos.  

LPNF 

ANF 



Thinning project on San Bernardino National Forest 

Bark beetle management responses on 
National Forests in Southern California 

Prevention tree thinning 

Two decades 
High 

Value/developed. 



 

Prevention insecticide 
application. 

 
• Short term protection (2-3 

years) on high value or 
developed sites. 

 

• Carbaryl commonly applied 
in campground settings. 

Bark beetle management responses on 
National Forests in Southern California 

Crystal Lake Camp Ground, ANF (2010). 



Suppression by removal of infested trees 

Bark beetle management responses on 
National Forests in Southern California 

Removal of infested Ponderosa pines in a camp 
ground on ANF.  



 
• 4 Dendroctonus and 2 Ips. bark 

beetle species. 
 

• Outbreaks are primarily driven by 
drought. 
 

• Prevention and suppression, 
primarily in high value or 
developed sites. 
 

• Federal dollars (FHP) implementing 
management on National Forests.  
 

Bark beetle outbreaks & management 
responses on National Forests of S. California 

2014 aerial survey in California 



Bark beetle outbreaks & management responses 
in Mexico 

• 1/3 Temperate forests 
• Pines & Oaks dominate 
• Economic importance. 



Biotic forest disturbances in Mexico 

-Defoliators. 
 
-Wood borers. 
 
-Bark beetles. 
 
-Sap suckers. 
 
-Parasitic 
plants. 
 
-Epiphytes. 
 
-Cone feeding. 
 
-Diseases. 
 
-Gall forming 
insects.  

Source: CONAFOR 2012  

• ADS  
• Ground checks 



 
 
 
 
-Bark beetles. 
 
-Most 
economically 
destructive 
biotic forest 
disturbance. 
 
-Leading agent 
of forest 
disturbance 

Biotic forest disturbances in Mexico 

Source: CONAFOR 2012  

 
 
 
 
-Bark beetles. 
 
-Most 
economically 
destructive 
biotic forest 
disturbance. 
 
-Leading agent 
of forest 
disturbance 
 
 
 
 
 
 What causes bark beetle outbreaks? 



Risk of Dendroctonus bark beetle outbreaks 
in Mexico 

• D. Paralelcollis 
• D. Ponderosae 
• D. Pseudotsugae 
• D. Rhizophagus 
• D. valens 
• D. vitei  

Pinus diversity 

• D. Paralelcollis 
• D. Ponderosae 
• D. Pseudotsugae 
• D. Rhizophagus 
• D. Valens 
• D. vitei  

• 47 pine species 
• P. leiophylla 
• P. teocote 
• P. ocarpa 
• P. cemroides 
• P. pseudostrobus 
• P. patula 

(Source: Salinas Moreno et. Al. 2009 & 2010). 

Dendroctonus diversity 
11 species 



Logging 

Risk of Dendroctonus bark beetle outbreaks 
in Mexico 



Ecosystem change/land use change 

Risk of Dendroctonus bark beetle outbreaks 
in Mexico 

Management response… 



Dendroctonus bark beetle management 
responses in Mexico 

•Mandated in a series of 
federal laws. 

 

•Define outbreaks. 

 

• Outline the management 
response. 



3 infested trees = 
Outbreak 



Dendroctonus bark beetle management 
responses in Mexico 

Primarily sanitation cuts/phyto-sanitary measures 
aimed at suppression. 

 

Debark and abandon/burn/burry. 

 

Fell, partition/buck, and application of 
insecticides. 

 

Fell, cut and abandon infested trees/material. 
 

 



Fell, debark and abandon. 

Dendroctonus bark beetle management 
responses in Mexico 

Sierra Gorda, Queretaro. MX (Salinas-Moreno et al. 2009) 



Debark, partition, and abandon. 

Dendroctonus bark beetle management 
responses in Mexico 



Fell, partition, and application of insecticides. 

Dendroctonus bark beetle management 
responses in Mexico 



Debark, partition, and burn infested material.  

Photo credit: CONAFOR Region V- Oaxaca 

Dendroctonus bark beetle management 
responses in Mexico 



Debark and burn…and do not forget 
the brecha. 

Dendroctonus bark beetle management 
responses in Mexico 



Mandated by federal laws. 
Define an outbreak. 
Outlines type management. 
Outlines the process and restrictions of the 

management action. 

Dendroctonus bark beetle…management 
responses in Mexico 

. 

Land ownership drives the management 
response to a bark beetle outbreak. 



Dendroctonus bark beetle management 
responses in Mexico 

3 infested trees 

Outbreak 

Who do you think this forest belongs to? 



Management responses driven by land 
ownership. 

• 60-65% of forests belong to 
forest communities.  

• Managed under common 
property regime. 



Management responses driven by land 
ownership. 

Forests communities are owners of forest 
resources. 



Management responses driven by land 
ownership. 

Forest communities are mandated by law to manage 
Dendroctonus bark beetle outbreaks. 

Must implement management response. 



What is the role of forest communities in 
managing Dendroctonus bark beetle outbreaks in 

Oaxaca, Mexico? 

Objective of Research 



Forest Health and bark beetle management 
in Oaxaca, Mexico 

85% of forests belong to forest communities 

Dendroctonus bark beetles 
primary disturbance agent. 



From August 2013 –June 2014 our investigation included:  
1) Literature review. 

-Published academic literature. 
-Grey literature (Mexico). 

2) Archives. 
-CONAFOR - Regional and state maps.  
-CONAFOR - Aerial survey. 
-CONAFOR & SEMARNAT archives.  

3) Qualitative data.  
-Semi-structured interviews (12). 
-Participatory observation during field surveys (8) and 

verifications. 
-Attending state and regional forest health 

meetings/council (6). 

Methods: Identifying bark beetle 
management process 



Results/Findings 

1. Identify bark beetle management process.  

 

 

2. Two models of forest communities in 
Oaxaca, Mexico. 

 



1. Bark beetle management process. 

• -Laws mandate 
forest communities 
and federal/state 
agencies to manage 
bark beetle 
outbreaks.  

 
• Local forest 

communities are 
crucial throughout 
this process. Success 
and failure. 



2. Models of forest communities 

Model B. Assisted Model A: Independent 



• ROLE: Detection and verification. Local organization. 
Labor/funds. 
 

• PARTICIPATION: HIGH. Organized. Involved in process.  
• PROS: Timely. Local involvement. Economical.  

 
• CONS: “Management.” “Illegal.” Conflicts. Expensive. 

Model A. Independent model 



• ROLE: Limited. Agencies or professionals facilitate. 
• Participation: Low. Resistance. 

 
• PROS: Precise and legal management. Community gains 

experience. 
 

• CONS: Lengthy. Bureaucratic. Expensive. Untimely. Tensions.  

Model B: Assisted 



In summary… 
• Outbreaks are primarily driven by pine 

and beetle diversity, logging, and land 
management changes. 
 

• Management responses outlined by laws 
and characterized by land 
ownership/tenure 
 

• Suppression is the primary management 
response. 
 

• Communities are mandated and crucial in 
outlined management response. 
 

• Federal dollars going to the comunidades 
y ejidos, that can navigate process. 

Bark beetle outbreaks & management 
responses in Oaxaca, Mexico 

2012 aerial survey in Mexico. 

2012 aerial survey in Mexico. 



Future Directions 

• IN PRESS. Article in Biodiversitas (Mexican academic journal).  

 

•  Drafting manuscript on forest health in Oaxaca, Mexico. 

 

• Continue interviews and research in 2015.  
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