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Composite Strategies D, E, F: 
• D- Integrated pest Management Approaches for invasive insects and diseases 
• E- Maintaining Resiliency and Restoring impacted ecosystem services and processes 
• F- Monitoring invasive species and resistance in host species 

Overview:  

A variety of methods and tools have been used to address invasive insects, and diseases on the ANF for nearly 30 
years. The chestnut blight has been present on the ANF since the early 1920s, beech bark disease (BBD) complex 
has been present since the early 1980s, gypsy moth since the late 1980s, and emerald ash borer and hemlock 
woolly adelgid both present here since 2013.  

What We Have Done:  

Integrated Pest Management approaches to maintain and/or restore resilience 

1. Butternut 
Cooperated with PA BOF to propagate healthy butternut saplings to establish a butternut seed orchard for long 
term restoration efforts. 

2. American Chestnut 
ANF staff developed a GIS landscape model to help with long term American chestnut restoration efforts, in 
partnership with the USFS Northern Research Station and American Chestnut Foundation. 

3. American beech 
• Reduce American beech densities in treated stands, while identifying and reserving healthy, apparently 

resistant beech for long term retention to sustain a healthy American beech component on the landscape. 

• Propagate healthy American beech grafted saplings to establish a seed orchard of healthy American beech 
for long-term restoration efforts (partnership with USDA Northern Research Station and State and Private 
Forestry, and the Pennsylvania Bureau of Forestry). 

• Reduce beech bark disease susceptible beech brush densities in forest understories through chainsaw site 
preparation and/or herbicide application on 4,000-5,000 acres annually. 

4. Ash 
Cultural Approaches 

1. Salvage ash in all open timber sale units and all accessible areas in open timber sales and recoup economic 
value where feasible. 

2. Reduce ash densities in partial harvest prescriptions 
3. Regenerate stands heavily stocked with tree species at risk (ash, American beech, declining black cherry, 

and declining sugar maple). 
Inventoried Ash on the ANF 

• Ash > 5” in diameter comprises an estimated 1% of overall basal area in all trees >5 inches in diameter in 
inventoried areas on the ANF. 

• Ash merchantable cubic volume (>5” in diameter) comprises an estimated 5% of total timber volume in 
inventoried areas on the ANF. 
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• Inventoried ash in suited Management Areas: 
o 53% in projects emphasizing salvage of ash and addressing forest health, or projects currently 

being implemented (ash is being salvaged where feasible and appropriate). 
o 37% within project areas in that are in the early phases of planning or nearing a decision. 
o 7% not currently included in any project areas.  

Table: ANF Ash Volume Sold - FY 2012 Through FY 2017 

Fiscal Year Ash Volume 
(MBF) 

Ash 
Volume (CCF) 

Total Timber 
Volume (CCF) Sold Ash Value Total ANF Timber 

Value Sold 

2012 190 331 57,781 $19,025 $7,179,161 
2013 207 345 53,675 $25,921 $7,804,060 
2014 149 249 58,612 $26,542 $8,603,813 
2015 385 641 53,178 $108,981 $6,130,652 
2016 2,161 3,601 58,401 $790,208 $6,383,115 
2017 2,617 4,362 55,735 $1,028,629 $7,798,724 

TOTALS 5,709 9,529 337,382 $1,999,306 $43,899,525 

2018 Estimated* 3,700 6,000 
 

$1,000,000 
 

*Note: Predominantly Ash Remediation Offer plus additional salvage volume estimated in other open sale 
areas. Total value is estimated. 

• Ash volume offered 2012-2015 comprised less than 1% of overall volume sold. 
• Ash volume offered 2016-2017 increased to 7% of overall volume sold. 
• Ash volume is estimated to comprise nearly 10% of FY2018 ANF timber offer. 
Conservation on ANF- 
• Treated 536 trees on 278 plots across the ANF in 2015, using individual stem injection of insecticides. Part 

of a collaborative study with USFS Northern Research Station and State and Private Forestry focused on 
genetic and seed tree conservation, and developing techniques to sustain ash in forested landscapes. Plan 
to re-treat these trees in 2018 if funding permits. 

• Treated 137 high value ash trees in dispersed and developed recreation sites in 2015, using individual 
stem injection of insecticides, to sustain aesthetics and shade. Plan to retreat these trees in 2018. 

Biological Control of EAB- 
• PA Bureau of Forestry staff released over 4,500 emerald ash borer parasitoids (3 species) on ANF land in 

August and September, 2017. 
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5. Eastern Hemlock- 

Collaborative Hemlock Conservation Strategy- 

• Partnered with The Nature Conservancy, USFS Northern Research Station and State and Private Forestry, 
PA Bureau of Forestry, and nearly 50 private landowners/consultants, conservation organizations, and 
other partners, to develop an all lands hemlock conservation strategy for the High Allegheny Unglaciated 
Plateau.  
Strategy includes: 

o Mapping of hemlock resources across ownerships 
o Collaboratively identifying values and ecosystem services provided by eastern hemlock 
o Collaboratively identifying 146 priority Hemlock Conservation Areas across ownerships 

• Following 5 public training workshops, volunteers have adopted a number of Hemlock Conservation Areas 
for annual monitoring. 

Treatments to sustain priority eastern hemlocks on the ANF- 

• The ANF completed a Hemlock Woolly Adelgid Suppression EA in 2015 which allows for chemical and 
biological controls. 

• We treated 2,882 eastern hemlock trees in 4 Hemlock Conservation Areas, using soil injected insecticides 
from 2016 to 2018, including preventative treatment targeting 100% of old growth eastern hemlock in 
Hearts Content Scenic Area. 

• Predatory beetle may be released to suppress hemlock woolly adelgid populations (when needed and 
available). 

Monitoring invasive species and potential resistance 

1. Monitoring 
• ANF staff utilize a number of technologies to monitor overall forest canopy health and disturbances such 

as defoliations and wind events. Techniques include: 
o Field assessments and reports from ANF staff in the field. 
o Collection of crown dieback and health conditions during stand examinations. 
o Collection of non-native plant species occurrences during stand examinations. 
o Focus on monitoring tree species identified in national and local forest risk assessments. 
o Monitoring of satellite imagery tools such as the Forest Disturbance Mapper. 
o Periodic aerial surveillance and mapping of larger scale disturbances such as defoliation events, in 

partnership with PA Bureau of Forestry 
o Long-term monitoring of forest health conditions on permanent plot network, conducted by USDA 

Forest Inventory and Analysis group. 

2. Identifying and Sustaining Resistance 
• ANF staff have been striving to identify BBD resistant American beech trees and trying to develop a 

geodatabase of resistant trees since 2003. 

• Assessed and mapped 124 remnant butternut trees for long term conservation and restoration efforts. 

• Working with citizen scientists and the American Chestnut Foundation to assess and map remnant 
American chestnut for long term restoration efforts. 

• ANF staff are looking to identify lingering ash for long term study and conservation in partnership with 
USFS Northern Research Station and State and Private Forestry, PA Bureau of Forestry, and academic 
institutions such as Penn State University. 

• Similarly, we will look for lingering or potentially resistant eastern hemlock on the ANF. 
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3. Restoring Ecosystem Function 
• Strategies to develop health seed sources for American beech, American chestnut and butternut will assist 

with long term efforts to sustain and restore ecosystem functions. 

• ANF has developed table of coniferous species to consider planting to provide a few of the ecosystem 
services provided by eastern hemlock trees, and has been underplanting a few species in limited numbers 
in anticipation of eastern hemlock mortality. 

What We Are Doing: 
• Continuing to address overall stand health and landscape resilient to disturbances, where ash, American 

beech, declining cherry and maple species are more abundant and where defoliation events have occurred in 
the past decade. Treatments typically focus on stand regeneration, and regeneration harvests greater than 40 
acres are frequently needed and are anticipated to continue. Projects that emphasize addressing species at 
risk include: 

Project Status Total Project Area 
Evaluated 

Silvicultural 
Treatments 

Bradford Emerald Ash Borer 
Remediation 

Final Decision 5/1/17 103,000 acres 3,232 acres 

Salmon East Final Decision 2/9/17 13,000 acres 2,111 acres 
Chaffee Draft Decision 8/15/17 16,700 acres 2,699 acres 
Bradford Forest Restoration Draft Decision 9/15/17 28,400 acres 5,058 acres 
Farnsworth Restoration Draft Decision 9/22/17 45,400 acres 3,070 acres 
DeYoung Supplemental EA Draft EA for Public Comment 

6/1/17  263 acres 

Pine Bear Supplemental EA Scoped 9/22/16  1,155 acres 
Porkey Heights 
Supplemental EA 

Scoped 9/22/16  721 acres 

Hoover Scope November 2017 8,800 acres ~1,400 acres 
Otter Scope Fall 2017 13,400 acres ~1,630 acres 
Cherry Run Scope Fall 2018 7,500 acres ~1,300 acres 
East Branch of Tionesta Scope Fall 2019 

15,800 acres 
1,500-3,000 acres 

(contracted) 
TOTALS 252,000 acres 24,139-25,639 acres 

• We hope to keep developing libraries of individual individuals, test restoration approaches, prepare for new 
disturbances, and continue laying groundwork for future efforts to sustain and/or restore ecosystem resilience 
and function. 
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Future Considerations: 
Potential to collaboratively increase monitoring efforts (including identification of resistant individuals of species 
at risk), develop and test treatment effectiveness, and improve overall effectiveness and capacity across 
ownership boundaries- 

• Good Neighbor Agreements (https://www.fs.fed.us/managing-land/farm-bill/gna) 
• Citizen scientists 
• University partnerships and agreements 
• Conservation organization partnerships and agreements 
• Expand contract use for more professional services (e.g. silviculture support) 

There is a need for leadership/coordination of efforts across the Plateau for monitoring, citizen scientist 
coordination, information sharing, and cooperative treatment strategies. 

Potential for cooperative pest management area too address forest insects and diseases. 

Need exists to develop and test integrated pest management treatment and long-term restoration strategies 
across ownerships.  

Need exists to better assess hemlock resources in broad Hemlock Conservation Areas, in order to develop more 
specific integrated pest management strategies for those areas. 

Need exists for all lands monitoring of forest health (overstory and understory) conditions, disturbance events, 
invasive insects, diseases and plants, including: 

• Permanent plot networks 
• Consistent data collection, reporting, and data warehousing protocols 
• Open access to datasets across ownerships 
• Established communication venues for information sharing 
• Explore new technologies, such as real time satellite monitoring technologies such as Forest Disturbance 

Mapper and experimental drone use. 

https://www.fs.fed.us/managing-land/farm-bill/gna

