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Numbers of Damaging Non-native Forest Insect & Pathogen 

species 
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Morgantown, West Virginia 



Alien Forest Insect Establishments in US Over Time 
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All alien 

forest insects 

Economically 

damaging 

insect pests 

2.6 species per year 

0.5 species per year 



Medford, 

Massachusetts, 

1868 



Étienne 

 Léopold  

Trouvelot,  

1827 - 1895  



27 Myrtle St., Medford, MA 



  

Forbush EH, Fernald CH (1896) The gypsy 

moth, Porthetria dispar (Linn). Wright and 

Potter, Boston 



Eradication is attempted, 1880-1900 



  



“Barrier Zone” 



Application of DDT over Scanton, PA (1948) 

The DDT era 
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Gypsy Moth Outbreaks 



Nuisance and aesthetic impacts on homeowners 





Defoliation Suppression 
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Gypsy Moth Egg Masses Accidentally 

Transported During Household Moves 



0 moths/trap 

Year 2 Year 3 

base grid 

delimitation 

 grid treatment 

>0 moths/trap 

treatment 

Use of pheromone traps to locate and 

delimit isolated colonies 

Year 1 

delta trap 



350 European Gypsy Moth Eradication Projects, 1967-2014 
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350 Historical Eradication Projects, 1967-2014 



Gypsy Moth Eradication Failures 

•  Medford, MA 1889-1900 

• Luzerne Co., PA 1932-1943 

• Midland, MI 1954-1976 

 

104,000 acres sprayed 

with DDT 1954, Ingham 

Co., MI, Photo: Ron Priest 



Gypsy Moth Traps are Very Sensitive 



“It is a well-known fact that unfertilized females of the gypsy moth 

are able to attract the males to them from a greater or less 

distance.  This is called assembling, and this power to assemble is 

possessed by quite a large number of moths more or less nearly 

related to the gypsy moth.” Forbush and Fernald, 1896 



Collection of pupae in Portugal Collection of pupae in Massachusetts 

Extraction of female abdominal tip extracts for use in 

pheromone trap surveys 



Extraction of female abdominal tip extracts for use in 

pheromone trap surveys 



Bierl, B.A.,  M. Beroza, and C. W. 

Collier (1970) Potent Sex Attractant 

of the Gypsy Moth: Its Isolation, 

Identification, and Synthesis. Science, 

Vol. 170, No. 3953:  87-89. 

“Disparlure”,  cis-7, 8-epoxy-2-

methyloctadecane 

Iwaki, S., S. Marumo,T. Saito, M. Yamada, and K. Katagiri. 

1974. Synthesis  and activity of optically active disparlure. J. 

Am. Chem. Ssoc. 96: 7842-7844. 

1972 



Development of 

Pheromone-baited 

traps for gypsy 

moth detection / 

monitoring 



Gypsy Moth Trapping Locations, 1974-2014 

~100,000 traps per year  
not detected 

detected 



European strain 

Females flight incapable 

Asian strain 

Females flight incapable 



Asian gypsy moth egg masses contaminate maritime cargo 

• Ship superstructures 

• Containers 

• Automobiles 

• Bulk steel 



DNA analysis of each trapped male performed 

at USDA APHIS CPHST laboratory.  

 

DNA extraction is followed by a PCR with the 

nuclear FS1 marker (specific to gypsy moth) 

and a second mitochondrial PCR/dual 

restriction enzyme digestion.  



2015 Gypsy Moth 

Detections,  

Washington state 
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Sources: Esri, HERE, DeLorme, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), swisstopo, MapmyIndia, © OpenStreetMap
contributors, and the GIS User Community

Oregon Gypsy Moth
and Asian Gypsy Moth

Trapping Program 
2015

Oregon Department of Agriculture
in cooperation with USDA APHIS

Positive Gypsy Moth Trap

Confirmed Asian Gypsy Moth

Add-on/Delimitation Trap

Detection Trap

0.6

Miles

Northwest Portland

This product is for informational purposes 
and may not have been prepared for, or be 

suitable for legal, engineering, or surveying
purposes. Users of this information should 
review or consult the primary data and 

information sources to ascertain the usability

of the information. 

Data Source(s): 
Oregon Geospatial Data Clearinghouse, 

OR Dept. of Agriculture, ODOT

Prepared By: kschwarz
Printing Date: August 18, 2015

Projection: OR Lambert Ft
Datum: NAD 83
File:All_GM_AGM_TrapsPlaced2015_

PortsVic_topo.mxd

For more information contact:
Clinton Burfitt or Barry Bai, 
Oregon Department of

Agriculture, Salem, OR 
(503) 986-4636



Aerial application of 

Bacillus thuringiensis 



Public Outreach 
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Gypsy Moth “Slow the Spread” 

(STS) Project 



Invasion 

Front 

host 



Projected reduction in spread reflects historical impacts of 

STS program on spread 



Stratified Diffusion (Hengeveld 1989) 

 
Two forms of dispersal: 

 short distance, continuous 

 long distance, stochastic 

Population growth 
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Hercon “Flakes” 





Wisconsin pheromone 

trap locations, 2000 

milk carton trap delta trap 



“Trapper Gadget” software for handheld devices (IOS or 

Android) 
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Web portal 
http://yt.ento.vt.edu/da 

STS Data Flow 



http://yt.ento.vt.edu/da/ 
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Web portal 
http://yt.ento.vt.edu/da 

STS Data Flow 



STS Decision Algorithm: Identification of populations 



STS Decision Algorithm: Decision recommendation for each 

population 
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STS Decision Algorithm: Treatment block evaluation 

Net population growth in block 
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Point data…. 

are interpolated… 

to a surface and moth 

boundary lines are plotted. Sharov & Liebhold, 1998 

STS Decision Algorithm: Spread rate estimation 



year t 

year 

t + 1 

STS Decision Algorithm: Spread rate estimation 

Spread 

rate  
= 

Distance 

time 



STS has reduced spread by ~80% overall 
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Monitoring: 65,000 pheromone traps, $4,450,000      

(≈$69 per trap) 

 

Treatments 162 blocks totaling 182,816 ha, 

$4,430,000 (≈$10 per acre) 

2016 STS Expenditures 
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Foundation 

State 
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