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MEETING NOTES

Participants. David Bedkman (ID-Dept. Lands), Dayle Bennett (R4-Boise), Dave Bridgwater (R6-Portland)), Sally
Campbell (PNW-Portland), Gary Daterman (PNW-Corvalli s), Tom Gregg (R6-Portland), Bruce Hostetler (R6-
Sandy), Mike Johnson (Y akima Nation), Barbara Kukan (PFC-Victoria), Ladd Livingston (ID-Dept. Lands), Roy
Mask (R2-Gunnison), Imre Otvos (PFC-Victoria), Dave Overhulser (ODF-Salem), Robert Progar (R4-Boise), Iral
Ragenovich (R6-Portland), Carol Randall (R1-Coeur d’ Alene), Karen Ripley (WA-Dept. Natural Resources), Terry
Rogers (R3-Albuquerque), Roger Sandquist (R6-Portland), Don Scott (R6-LaGrande), Katharine Sheéhan (R6-
Portland), Ken Snell (R6-Portland), Jack Stein (FHTET-Morgantown), John Wenz (R5-Sonora, Chair), Beth

Will hite (R6-Sandy).

Meeting Summary- Action Items for 2001

1) Coordinate with PNW-Forest Health Monitoring to help standardize defoli ator/ damage ades for forest
inventories (Sheehan).

2) Review the 1994“ Strategic/ Tactical Plan for the Management of Western Defoliators” and recommend
dternative actions (Randall, Will hite, Rogers).

3) Prepare publication on the dficacy and use of the DFTM Early warning System since 1979 Draft for review in
2001 (Daterman, Wenz, Sheehan).

4) Write letter to Diredor, FHP-WO and R6 concerning the need to conduct sound post-treatment monitoring on
20002001 DFTM suppresson projeds (Wenz).

5) Writeletter to Diredor, FHP-WO recommending that annual regional/ stateinsed and d sease mnditi ons reports
be produced (Wenz).

6) Write letter to commend R6 on the 2000DFTM suppresson projed (Wenz).

7) Write letter to the National Fire Implementation Team suggesting consideration of inseds (defoliatorsin
particular) and diseasesin projed planning, implementation and monitoring (Wenz).

8) Write letter of support to Otvos for development of DFTM virus detedion kit (Wenz).

9) Regiona FHP groups consider working with Otvos to submit development of DFTM virus detedion kit asa
STDPin 2001 (Regions).

Next Meding: November 5-7, 2001, Portland, OR. Wenz, Chair.



Business (Meding Opened, 0804 October 31, 2000

1) Purpose of Working Group (Wenz)

A) Discusscurrent issues, concerns and opportuniti es.

B) Provide technology development neaedsand priorities annually to the Forest Health Technology
Enterprise Team (FHTET) Spedal technology devel opment Program (STDP) Insed Management
Tedhnical Committee(IMTC).

C) Communicate nedls, isaues of concerns and recmmendations to appropriate entiti es.

2) Action Items from March, 1998Meding

A) Prepare letter to Forest Health Protedion (FHP) Washington Office (WO) requesting that Regional
Forest Pest Conditi ons Reports be ontinued (Ragenovich).
Action: SeeConditi ons Report discusson below.

B) Prepareletter to FHTET recommending development of a better DFTM model (Sheéhan).
Action: The proposed |etter was not written because there are several options for incorporating
DFTM effedsinto the FV'S modeling system, and (in my recoll edion) the defali ator group had
not reached a consensus on the relative merits of each option. Neither the arrent mid-crown
branch DFTM model nor the Budworm Damage Mode performed well when tested against data
from the 1974 Blue Mountains outbreak (Sheehan and others 1994). Possble options for
modeling DFTM effeds include: (1) devel op a multi-crown population dynamics modd (using the
BudLite framework), (2) revise the Damage Modd so that it performs better at the heavier
defoliation levels that are more common for DFTM than budworm, and (3) use mortality
keywords based on the Blue Mountains outbreak (or any other avail able data) and general
estimates of outbreak frequency to simulate the net effeds of outbreaks. These options are listed
in order of bath costlinessand probable accuracy — that is, option 1 would probably be the most
expensive yet most accurate approach.

C) Ched cost of getting the DFGTM mating disruption pheromone registered (Reardon).
Action: SeeDFTM mating dsruption discusson below.

D) Prepareletter of support to Imre Otvos for devel opment of a DFTM virus detedion kit (Meding
attendees).
Action: Letter sent June 16, 1998from R6, ODF and WA-DNR.

E) Prepare publication on the dficacy and use of the DFTM Early warning System since 1979(Daterman,
Wenz, Sheéhan).
Action: Publication in preparation; target review draft in 2001

F) Bioass/ threewild DFTM populationsin 199899 (Otvos and field representatives)
Action: Completed.

G) Test NOVO-038carrier for Bt (Ripley).
Action: No tests completed with Bt. However, operational probems with Gypched, including
settling in mixing tanks and clogging of spray nozzles, were correded in 19932000and the
carrier was used with apparent successoperationally with TM-BioControl-1 in eastern Oregon and
Washington by R6 in 200Q

3) New Business

A) Sally Campbell, plant pathologist with PNW and Forest Health Monitoring Coordinator for FHP,
Portland, requested asgstance from the WNADWG to help her group standardize defoli ating agent and



severity coding for forest inventories acrossthe west and posshly nation-wide. Theissueisto resolve
differences between various inventory systems. Discusson ensued.
Action: Sheehan agree to serve asthe WNADWG liaison with Campbell and her group. It is
understood that members of the WNADWG will provide asgstance as appropriate.

B) Wenz brought to the attention of the WNADWG the “Strategic/ Tactical Plan for Management of
Western Defoliators’ last modified in 1994 After discusdgon, it was dedded that it would be beneficial to
have a sub-group review the 1994Plan and report back to the WNADWG at the next meding (or before, as
appropriate).
Action: Randall, Will hite and Rogers volunteered to review the 1994 Plan and work with Wenz
to develop alternatives for consideration by the WNADWG.

Conditions Reports 2006 DEFTM

R1 (Randall): Early warning pheromone traps began to deted an increase in Douglas-fir tussock moth popul ations
in thelate 1990 sin western Montana and northern Idaho. In 2000 dfoliation was visible on a small area (lessthan
50 acres) on the Flathead National Forest, and on over 50,000 acres (mostly state and private lands) in Latah and
Benewah Countiesin northern Idaho. Ground surveysin the tussock moth defoliated areain Idaho found the
hemlock logper caused some of the defaliation. The State of Idaho is considering treatment of tussock moth

impacted areas on state and private lands.

Idaho (Livingston/ Bedkman)

R2/ Colorado (Mask): Dougdlas-fir tussock math is a chronic defoliator of blue sprucein urban settings. In the
general forest, in the summer of 200Q approximately 1000ac. Of white fir were defoliated on private property in
extreme southern Colorado (east of Trinidad). No control efforts were initi ated.

With resped to the erly warning system, at least nine sites have been trapped each year since 1995 wing systems
protocols. Two moths were aught in 1995and onein 200Q “high dose” baits were used elsewhere in 1998and
1999 vielding catches of 1 to 8 mothg/ trap. Isthere a nedd to refine the system for usein R2?

R3/ New Mexico/ Arizona (Rogers): After remaining at undetedable levels for more than 20 years, Douglasfir
tussock moth caterpill ars were observed in considerabl e numbers during the summer of 2000migrating and pupating
under tables, tent pads, and on various gructures at the Dayle Reder Boy Scout Camp on the Lincoln National
Forest near Cloudcroft, New Mexico. Pheromone trapping and cocoon/egg mass sirveys conducted at several sites
in the Sacramento Mountains indicated that popul ations were at sub-outbreak levels and that defoli ation of Douglas-
fir and white fir by the Dougd as-fir tussock moth in the survey areawill be minor in 2001 Douglas-fir tussock moth
pheromone trap catches from nine sites on the Sacramento Ranger District, Lincoln National Forest averaged 0to
6.0 moths per trap. On the adjacent Mescalero Apache tribal lands moth catches averaged 1.4 and 1.2 moths per
trap at the two sites aurveyed. Pheromone trapping results at threesites in the Sandia Mountains east of
Albuguerque, NM had trap averages of 20.5 moths at one site, 8.4 at the send site, and O at the third site. No

visible defoliation or cocoon/ egg masses were deteded.

No DFTM activity was reported from Arizona.

R4/ Utah (Progar): In Utah and Nevada 17 sitesin 7 Districts are monitored for DFTM. In the early 1990s
populations of DFTM were present in Utah/ Nevada. All but one of these were caught in northern Nevada & the
Humbdt NF on the Mountain City Digtrict at the Fawn Creek and Merrit Mountain trap sites. These sametwo sites
werethe areas where DFTM turned upin 1988 As of October 30, 2000trap countsarein for the Ely Rd. sitein the
Humbdt NF where 5 moths have been found. Aeria survey indicated approximately 100acres of defoliation on the
Fishlake NF in central Utah in 1999




R5/ Cdlifornia (Wenz): The 5,800acre 199799 outbreak in the Sequoia/ Kings Canyon National Parks and the
Hume Lake District (Sequoia National Forest) coll apsed due to a combination of natural factorsin 1999 Follow-up
cocoon, egg-mass and larval sampling has confirmed the ll apse.

The 2,220acre DFTM outbreak, deteded during 19990on the Big Valley District, Modoc NF, and on adjoining
private lands, dedined dueto natural controls. Follow-up egg mass sirveysin late fall (1999 and larval surveys
conducted in the spring of 200Q indicated that the populations had coll apsed.

Year 2000early warning system pheromone trap results are not yet avail able, but no DFTM defoliation has been
reported in Californiain 200Q

R6 (Ragenovich): There were about 21,000acres of defoli ation by Douglas-fir tussock moth in northeastern Oregon
on the Wall owa-Whitman National Forest in 1999 Year 2000 dfoliation is expeded to be around 17Q000acres.
39,600 acres were treated with NPV in northeastern Oregon and southeastern Washington. Ground sampling
indicates increasing populations and a potential projed in north central Washington near the Methow Valley on the
Okanogan National Forest.

Oregon (Overhulser)

Washington (Ripley):

Olympia: Two Douglas-fir trees and several ornamental pear trees were completely defoliated by an unknown
spedes of tussock moth in 200Q

Palouse: Some light defoliation was noted at Kamiak Butte County Park, north of Pullman (about 5 miles east of the
Idaho bader, soislikely affili ated with the Idaho activity north of Mascow).

Blue Mtns. (seeR6 discusson, abowe)

North Central WA, Methow Valley: Low levels of defoli ation was observed from the ground in the vicinity of Early
Winters Creek in 1999 A small area aound a hotd, the Freestone Inn, was grayed (unknown product) in spring,
200Q Larval sampling and cocoon sampling indicate that outbreak populationswill be present in 2001 Work
continues to delimit those areas and submit egg masses to Imre Otvos for virus level analysis.

DFTM Early Warning Pheromone System

Summary of Results: 1980to Present : Performance of Early-Warning System for Predicting Doudlas-fir Tussock
Moth Outbreaks. (Daterman)

Cadlibrated pheromone-baited traps have been in operational use from 1979-2000in the western U.S. for monitoring
Douglas-fir tussock moth (DFTM) populations. An annual minimum of 750trapping plots have been deployed in
theinterior Douglas-fir host type, principally in the States of Oregon, Washington, Idaho, and California.
Populations of DFTM have the @pacity to change abruptly from endemic to epidemic status, and the objedive of
the monitoring trapsisto provide an early-warning of 1-2 years for such a population change. The use of standard
pheromone lures, traps, and plot design and maintenance has been foll owed each year as described in the 1979
recmmendations. A summary and analysis of trapping resultsisbeing prepared for publi cation by Kathy Sheéhan,
John Wenz, and Gary Daterman.

The arly-warning system has been effedive in providing an early-warning of most of the outbreaks that have
ocaurred duing the 20-year span of time, but apparently ineffedive or only marginally successul in other cases. It
has become evident that the area of susceptible forest represented by atrapping site, and the distribution of trapping
plots acrossa forest landscape, influencethe chances for successul predictions. The density of trapping sites and
their locations on the forest landscape are determined by the spedalists implementing the method in their respedive
|ocations. Consequently, the densiti es and patterns of spatial distribution of sites havevaried greatly. In areaswhere



outbreaks have occurred during the past 20-years, trap density has varied from lessthan 100Gacresto over 40,000
acres represented per trapping site. Outbreaks of DFTM were succesSully predicted one to two years prior to the
ocaurrence of visible defoliation where each trapping site represented 12500acres or less

At this point in the 20-year data analysis, the foll owing conclusions and recmmendations have eanerged:

Geographic sub-regions exhibit similar patterns of population cycling.

Not all population increases lead to cutbreaks that cause visible defoli ation.

Susceptible forest type should be monitored by at least one trapping site per 12,500-Ac.
Trapping should take place annually and foll ow standard procedures.

Increase trap site density around areas of high value or concern.

The addition of suppgementary plotsis not recommended oncetrap catchesincrease.
Be timely and thorough in foll ow-up ground sampling oncetrap catches increase.

Discusson: Discusson focused on the abowve key conclusions as well as the nead to be sure that pheromone plots
are distributed as well as posshble throughout the susceptible host type. This does not mean that additi onal plots
should not beinstalled in high priority areas but that the host type should be adequately covered too. While an
outbreak has been predicted with a plot density of one plot per 12,500acres, it may be better to have plot densities
aslow as one plot per 5,000acres. Data analysisis continuing. The importance of conducting appropriate foll ow-
up gound sampling was emphasized.

Artificial Shelters (Wenz)

The use of artificial (cryptic) shelters as a method to sample Douglas-fir tussock moth (DFTM) cocoons and egg
masses was developed in the late-1970 s as part of an effort to monitor low-level DFTM populations { Dahlsten,
D.L., D.L. Rowney, W.A. Copper and JM. Wenz 1992 Comparison of Artificial Shelters and Other Monitoring
Methods for Endemic Populations of Douglas-fir Tussock Moth, Orgyia pseudotsugata, (McDunnough)
(Lepidoptera: Lymantriidae) Can. Ent. 124:359-369. Sincethen, artificial shelters have been used in Californiaand
other locations within the range of DFTM in western North America.

Artificial sheltersare9cm X 10cm X 3.5cm wooden blocks with two, 2.5 cm diameter holes, about 2.75cm to
3.0cm in depth, drill ed in the front of the block on opposite arners (diagonally from each other) and one hole of
similar dimensions drill ed on each side of the block. Two shelters are attached to the bd e ( one each on opposing
sides- asped is not important) of 10, well distributed host trees, per plot. Plots would belocated in areas of host type
susceptible to DFTM. Plot locations can also be determined by resource management priority; that is artificial
shelter plots can be established in areas where a DFTM outbreak would likely result in unacceptable impactsto
resources and where dired control would be a redli stic, viable, management alternative. These same citeria ae
used to locate early warning pheromone plots and bath monitoring techniques can beimplemented in the same area.

Tussock moth larvae migrate to, and pugate in, the holes drill ed in the shdlters. The artificial shelters can provide
information on cocoon and egg massdensiti es, pupal sex ratios, condition, including levels of natural mortality
factors and egg viahility. Preliminary (continuing) evaluation of data from California suggest that the shelters may
be reasonable predictors of increasing DFTM populations and potential outbreaks. Information from artificial
shelters can be used in conjunction with pheromone plot data to assessand monitor DFTM population trends and
help predict a potential outbreak. The shelters are not intended to replace more extensive amcoon/ egg massand/or
larval sampling that should be mnducted when it is determined that DFTM populations may be increasing to
outbreak levels.

FY2000DFTM Suppresson

FY 2000 Projed Results- Idaho (Livingston/ Bedkman)




FY2000Projed Results- Oregon/ Washington (Ragenovich/ Bridgewater)

Note Sincethe1(/31-11/2, 2000meding, the final projed report ( Douglas-fir Tussock Moth Project Final Report
2000, USDA-Forest Service Pacific Northwest Region, Umatill a NF, Wall owa-Whitman NF, Report No.
BMPMSC-01-04, Decanber 2000 Projed Manager- Nick Greear) has beea completed and is avail able from R6.
A brief projed summary isincluded here, foll owed by points of discusson :

Foll owing increasing early warning system pheromone trap catchesin 1997 1998and 1999and about 21,000acres
of DFTM defaliation in 1999 the Pacific Northwest Region conducted an Environmental Analysisin 19992000
and published an Environmental Impact Statement. The Record of Dedsion was sgned on May 26, 200Q The
Regional goal for the affeded national Forests was to maintain existing desired vegetative conditionsin Areas of
Concern that were at risk to DFTM defoliation within the next two to five years. Following are the projed
ohjedivesfor areas of the Umatilla (WallaWalla and Pomeroy Districts) and Wall owa-Whitman (Pine District and
Hells Canyon NRA) National Forests:

« Proted riparian habitat where defoliation would cause unacceptabl e degradation of occupied habitat,
espedally critical spawning or rearing habitat for saimon, stedhead, and bull trout.

« Proted designated old growth and late/old structure stands where defoli ation would substantially degrade
habitat values.

« Proted residential and administrative sites where defoli ation and the presence of large numbers of larvae
would adversaly affed people living or working there.

e Proted high usereaeation sites where defoli ation and the presence of large numbers of larvae would
adversely affed forest visitors.

e Proted municipal watersheds where eisting formal agreement isin place and where 100 defoli ation
would have unacceptable impacts on water quantity or quality.

« Proted designated foreground scenic Areas of Concern where defoli ation would have a substantial impact
on scenery.

e Proted sead orchards and plantations of genetically superior trees where defoliation would result in a
considerable lossof investment and a reduction of seed needed of future seedling demand.

« Proted areas where investments have already been made to proted Douglas-fir or other firs from bark
bedles.

The overal projed areaincluded seven analysis areasin the Blue Mountains of northeast Oregon and southeast
Washington covering 99308 acres. A total of 39,602 acres were sprayed with TM-BioControl0-1. Dired projed
field costs, including the spray contract, were approximately $2, 659000 ($67/acre). Total costsincluding
preparation of the EIS and (future) monitoring are estimated to ke $3,242,000.

Initial entomological analysisindicates how well the foll owing objedives were achieved: 1) Identification of
treatable DFTM populations was met; 2) Thetiming of virus appli cation was met with a high degreeof confidence
3) The estimation of population densities (pre and post spray) was accomplished; 4) Initial estimates indicate that
treatment ohjedives for foliage protedion were met. Successin interrupting the population cycle of theinsed can
only be determined in one to two years. A Projed Criti que and Recommendations for Improvement areincluded in
thefinal projed report.

Discusson: The group concurred that Region 6 had acted appropriately on the best avail able information (DFTM
activity in Region 5in 199799, early warning pheromone plot data, 1999 dfoli ation and population data) to
conduct an EISin atimely manner to all ow treatment of many areas prior to the occurrence of substantial tree
damage. Treating before mnsiderable damage has occurred in the “peak” phase of an outbreak has been a problem



with past tussock outbreaks due primarily to late detedion. The group also felt that the EIS moved in an appropriate
diredion by requiring the identification of spedfic “areas of concern” for treatment with relatively spedfic
protedion ohjedives as opposed to larger, more general treatment areas.

There was sme discusgon as to how much monitoring was needed. The working group felt very strongly that
quantitative treatment efficacy monitoring be mnducted, including the dfeds of the projed on a) DFTM
populations, including incidence of virus; b) damage (defoli ation, mortality, top-kill ) and c) the prevention and/or
mitigation of unacceptable resourceimpacts. Such large-scale projeds tend to be of considerable public interest and
strong, defensible, monitoring data may be very important, not only for the arrent projed, but for future projeds.
Funding for monitoring should be part of the projeds costs and we should lodk at innovative ways to more
effedively involve the resource areas benefiting from the projed.

FY2000Projed Results- Oregon/ Washington: Virus and Parasite Monitoring (Scott)

A discusson of virus and parasite monitoring isincluded in the final projed report referenced above; a summary is
provided as follows:

The TM-BioControl-1 treatments dramaticall y increased the larval mortality rates over natural virus mortality rates
throughout the treatment areas. Treatment appli cations clearly induced an NPV epizoatic and enhanced the spread
of natural virusin the population. Although natural viruswas present prior to treating, thereisnothing in our results
to suggest that thislevel of virus alone would have spread as rapidly in th epopulation this year without the
inoculative treatments with TM-BioControl-1. In that regard, a widespread epizoatic from natural virus would
probably not have ocaurred until next year (2001)- the anticipated year of coll apse of this tussock moth outbreak
cycle. Hence we were successul in causing the goizoatic to ocaur a year earlier than it would have under natural
conditi ons and we have dearly demonstrated that TM-BioControl-1 is efficacious when applied under difficult
operational conditions.

Whil e foli age protedion was one of the primary objedives for treatment, it won't be until next year, when
defoliation plot trees are re-sampled for defoliation, top-kill and mortality, that the successof that objedive an be
fully evaluated. Additiona monitoring of the populationsin 2001 will also beimportant to substantiate the
continuing dedine and coll apse of populations that has resulted from virus treatments, as well asto foll ow the
course of other natural mortality factorsin helping terminate the arrent outbreak. We beli eve the strategy to
suppress DFTM populations to protea foliage for the benefit of “resources of concern” has been accompli shed but
the real measure of successwill be next year when it is determined the extent to which trees on treated areas have
retained foliage, produce new foliage, have been top-kill ed or are kill ed by defoliation or seaondary bark beele
attack, relative to untreated areas. It isesential that all of thisfoll ow-up monitoring be cnducted in 2001to kring
proper closure to the 2000DFTM Suppresson Projed in the blue Mountains.

Virus. TM-BioControl-1

Current Status of Shelf Life Bioassays (Kukan)

Background

Ten lots of TM BioControl-1 were produced between 19851995 The product was gored in seventeen different
package sizes and four different processors were involved in the production. Our group at Pacific Forestry Centreis
involved in a coll aborative projed with the US Forest Serviceto test the shelf life of the stored TM BioControl-1.
More spedfically, we are testing the dfeds on efficacy of strain (Douglas-fir tussock moth (DFTM) from different
regions), package size, timein storage and processng by different companies.

Outline of Experimental Procedures for Activity Standardizaion
We were sent 47 20gsamples for testing. Our bioassays are activity standardization bioassays to determine the

current activity titre (amount of activity / unit wt.). These are conducted using the Goose Lake @lony of inseds
which has been maintained at PFC sinceMar. 1996



Larvae are reared on artificial diet and newly molted 39 instar larvae tested. The diet pluginoculation techniqueis
used to administer the virus. One ul of virusis placed on asmall diet plugin well dish. One larvaisadded and left
24 hr. Those larvae that eat the entire diet plug are put in individual cups and mortality chedked deily for 21 days.
For our bicassays, ditill ed water is used as a negative ntrol and a fresh virus preparation as a positive ntrol.
Dataisanalyzed using POLO PC and SAS FROC PROBIT. Estimates of LD50 (Iethal dose that kill s 50% of the
larvae) are @lculated.

Strain of DFTM

During Year 1 and 2 of the study, different strains of DFTM were used in bicassays. We mmpared the dficacy of a
fresh sample of OpNPV against four different field strains of DFTM (California, B.C., Idaho, Oregon) and 1
laboratory strain (Goose Lake). Resultsindicated that thereis some variation in LD50 values with different strains
of DFTM.

Threefield strains from the US (CAL, IDA, OR) have similar, relatively low LD50 values whil e the BC strain has
about a 3-fold higher LD50. The 3 US strains would be more susceptibleto TM BioControl-1 than the BC strain.

Package Size, Timein storage, Processng.

Because strain makes a differencein LD values, it is necessary to use one strain to compare all TM BioControl-1
samples to asesslot, package size and processng dfferences.

We are doing this by using the Goose Lake @lony in all future experiments. We tose the Goose Lake strain
because egg masss are more reliably and readily avail able from laboratory rearing than from field coll edion (no
egg parasitism or naturally occurring virusin the laboratory colony). The Goose Lake strain can be produced "year
round" in the laboratory with the appropriate @ld storage to kreak diapause. Thus, the laboratory strain provides a
more "flexible" hatching schedule than with field coll eded egg masses  more bioassays can be done. The original
efficacy data used for registration was also done on the Goose Lake strain.

Thirty-nine TM BioControl-1 samples have been tested with the Goose Lake strain, at least two from each package
size. Thelast experiment in this sries was completed last week so results are not avail able. We will have to spend
the next couple of months analyzing this data before we know if thereis any variation in LD values with package
size, timein storage or due to processng.

DNA Analysisfor Potential Genetic Variation (Kukan)

Thereis ©me @mncern about the cmpoasiti on of the different TM BioControl-1 samples and whether there has been
any deterioration of the DNA with storage. We will asessthe compositi on by testing the DNA of seventeen samples
—one from each package size.

DNA will beisolated, purified, digested with restriction enzymes, separated on agarose gel's, and Southern blots
done. Results will be oltained by dired comparisons of the restriction fragment length polymorphism profil es
(RFLP). A Scientist has been hired and plans for the DNA analysis of the TM BioControl-1 lots garted. Protocols
have been submitted for review by our coll aborators.

Testing Anti-feadant Properties of the Carrier 038 (Kukan)

Last year before the spray projed in Oregon - Idaho, we were asked to conduct an experiment to investigate the
potential anti-feedant properties of the carrier 038 Carrier 038 was to be used to deliver TM BioControl-1 to target
DFTM populationsin the suppresson projed. O38 had not been used before with TM BioControl-1.

Larvae from Douglas-fir tussock moth egg masses, colleded in Oregon in the fall 1999weretested in this
experiment. TM BioControl sample 9 (1840 dpkg) from Lot 4 was sleded for testing sinceit had the lowest
potency and consequently requires the highest g/acre dose treatment of the samplestested so far from Lots 2-6.



Generally more feading occurred in the ntrols than in treatments with the virus. The number of actively feeding
larvae seemed to be higher in the @ntrolsincluding those feeding on the 038treated foli age. There waslessfeading
observed by the larvae treated with TM BioControl.

More feading was observed in virus with 038treatment than in the dishes with virus treatment with distill ed water.
Theseresults suggest that the TM BioControl may have some anti-feedant properties li ke other viruses. Carrier 038
did not appear to have any anti-feedant properties.

The highest mortality 15 days after infedion was recorded in larvae treated with TM BioContraol on artificial diet
(100%). Mortdlity in larvae given the equivalent of 5.1 gvirugacre with the arrier 038 (96%) was higher than in
larvae given the same dose of virusin distill ed water (88%).

This suggests that enhanced feading had taken placewith the 038 present resulting in a higher infedion rate. Larvae
treated with alower dose of TM BioControl (2.97 dacre equivalent) also experienced high mortality (86%).

In summary, our results suggested that carrier 038 dd not have any anti-feedant properties and may even be a
feading stimulant when combined with virus.

Comparison of Response of 2"° and 3 Instarsto TM BioControl-1 (Kukan)

Original activity standardization bioassays done on advance samples from the processor were done using the diet
surface ontamination technique and 2" instars. In our bicassays we use the diet plug inoculation technique and 3¢
ingtars. Diet plug bicassay is superior to diet surface @ntamination because it eiminates any variation in the
digtribution of PIBs on the diet surface and negates differencesin larval feading rates. In order to assst forest
managersin acre-dose determinations, we undertook experiments to compare the response of 2™ instar and 3% instar
DFTM to TM BioContral-1. It may not always be possble to run the additional bioassays with the target field
population of DFTM necessary for an accurate acre-dose determination. Datafrom our comparison experiments may
be useful in calculating acre-dose values.

In this Sries of experiments we used 2" instar |larvae and administered the virus by A) the diet plug method of
inoculation and B) the diet surface ontamination method. In additi on, a comparison was made to 3" instar larvae
from the same generation inocul ated by the diet plug method with the same TM BioControl-1 samples.

LD50 values of the L3 det plug experiments were 3.6 to 4.9 times higher than LD50 values of the L2 diet plug
experiments. This meansit takes 4 to 5 times more virus to kill 50% of the 3" instars compared to 2" instars. LC50
values of the L2 det surface experiments were 1.4 to 2.9 times higher than the LD50 values of the L2 det plug
experiments. Therefore, it takes 1.5 to 3 times more virus to kill 50% with the diet surface method. LD50 val ues of
the L3 det plug experiments were 1.2 to 3.0 times higher than LC50 values of the L2 det surface experiments.

Comparing the LC50 value of the original diet surface mntamination bioassy, done when the TM BioControl was
first produced, to the results from the diet surface mntamination bioassay we just did, we find that the LC50 values
now are higher so the numbers arelessthan 1. Lot 3 and lot 7 had aratio o LC50 values equal t0 0.7. This suggests
that the potency is 70% of what it was when the TM BioControl was first produced.

Information Obtained by Rearing Dougdlas-fir Tussock Moth Egg Masses from Cali fornia, Oregon and |daho (Otvos)

It is highly desirableto rear Douglas-fir tussock moth (DFTM) egg masses coll eded from infested stands considered
for treatment prior to actual treatment. Rearing these egg masses can reveal information about the health of the
population that is useful to Forest Managers contemplating dred control of thisinsed. Rearing egg masses can
provide information on larval hatch, egg perasitism, and theleved of natural viral infedion. Lower hatch and higher
percent egg parasitism and viral infedion usually indicates older outbreaks that may not require treatment because
they arelikely to coll apse on their own.

This can beill ustrated by the results of the rearing of DFTM egg masss colleded in Californiain the fall of 1998
Of the 245egg masss reared in Victoria, British Columbia, in the winter, 71 (24%) were sterile and no larvae
emerged from them (Table 1). Overall larval hatch waslow, only about 41%, and viral infedion relatively high



(Table 1), with 22% of the larvae dying from NPV (Table 2). No egg perasitoids emerged from any of the egg
masss reared from the five sites, which was surprising. These dataindicated that the outbreak was old and likely to
collapsein 1999 No control action was taken, and the outbreak did coll apse on its own that year.

Dead and inactive larvae were @ll eded from seven locations in the DFTM outbreak areain California during the
summer of 1999 The larvae did not exhibit the usual characteristic of hanging down from the twigs and branches
but rather were very duggsh and inactive and dd not appear to be feading. Diagnosis of these adavers srowed
increasing levels of viral infedion over timein the summer (Table 3). However, only moderate levels of NPV were
deteded in the larval smears, suggesting that other factors may have also contributed to the @ll apse of the outbreak
in California

In thefall of 1999 65 new DFTM egg masses were @lleded in Oregon and 81in Idaho. Rearings of these eyg
masss by the Canadian Forest Servicein Victoriarevealed that egg parasitism and levels of virusinfedion were
low, and levels of larval hatch were high in bath States.

Oregon —all 65 new egg mass colleded in thefall of 1999were reared. Egg parasitism was very low. The eyg
parasitoid Trichogramma spp., probably minutum, emerged from only two eggs (one of which was being reared for
oltaining thelevd of viral infedion), bath eggs came from the same eggmass The other egg parasitoid, Telenomus
spp., was hot recovered. Larval emergencewas high (81.3%), and only 1% of the 1,508 larvae reared were kill ed by
NPV (Table4). Theseresultsindicated a healthy DFTM population and, without treatment, the outbreak was likely
toincreasein size. Therefore, treatment with TM-BioControl-1° was justified in the summer of 200Q

Idaho — 50 of 81 new egg masses colleded in the fall of 1999were reared. Egg parasitism was very low, only two
eggs were parasitized by Trichogramma spp. (probably minutum) in one of the egg masses reared. No Telenomus
spp. were recvered from these egg masses either. Larval emergencewas very high (89%) and no viral infedion
was deteded in any of the 1,203 larvae reared (Table 5), indicating the Idaho population isyoung and is likely to
increasein 2001

Table 1: Viahility of egg masses used for determining the natural ocaurrence of virus coll eded in the Sequoia
King's Canyon National Park, 19981999

No. new (1998 egg No. egg maseswith no  No. egg masses 25+ % larval

masses emergence larvae® No. eggs reared hatch
Site 1l 50 14 (28.0%) 30(60.0%) 2000 428
Site 2 47 22 (46.8%) 15(31.9%) 1880 28.6
Site 3 49 12 (24.5%) 31(63.3%) 1960 447
Site 4 50 14 (28.0%) 29(58.0%) 2000 422
Site5 49 9(18.4%) 30(61.2%) 1960 447
Total§(x) 245 71 (29.0%) 135(55.1%) 9800 40.7

#amaximum of 25 larvae from each egg masswere used for determining the natural occurrenceof NPV.
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Table 2: Natural occurrence of virusin egg masses coll eded in the Sequoia King's Canyon National Park,
Cadlifornia, 19981999

Est. %
No. new No. larvae  No. larvae reared % dead larvae
eggmasses No.eggs  emerged for virus No. dead larvae  No. smears infeded by

reared reared?® (%) determination® larvae smeared  with NPV NPV
Stel 50 2000 42.8 791 260(327) 500 68(523) 171
Ste2 a7 1880 286 492 191(387) 435 39(47.00 182
Ste3 49 1960 44.7 843 355(419) 406 56(389)  16.3
Ste4 50 2000 422 784 455(57.8) 358 64(393) 227
Ste5 _49 1960 447 _807 458(56.5) 362 98(590) 333
Totals(x) 245 9800 40.7 3717 1719(46.0) 39.9 325(47.4) 218

% 40 eggs from each egg masswere used for virus determination rearings, the remainder were decontaminated and reared to
establish a colony for virus assaying.
ba maximum of 25 larvae from each egg masswere used for determining the natural occurrence of NPV

Table 3: Ocaurrenceof virus over timein DFTM larvae lleded in the Sequoia King's Canyon National

Park, 1999
% larvae infeced by NPV?

Location/Date Coll eced 15Nii 20wvii 1Wviii 24viii Avg.”

A — Grant Grove Stables 00[1Q 0.0[17] 40.0[10] 40010 19.5(25.8)
B — Crystal Springs Campgr. 00[1Q 10.0[1Q] 0.0[1Q 00][ 1] 32( 4.8
C — Quait Flat 00[10] 10.0[10] 222[ 9] 00][ €] 8.6 (12.0)
D — Sunset Campgr. 00[10] 00[100  500[100  625[ g 26.3 (35.7)
E — Dorset Campgr. 00[10] - 11000 2] . - 136 (25.0)
F — Beetle Rock oo[iq 00[10]  100][10] 00[ § 26( 3.6)
G- Swale . - i 667[ 3 - - 66.7 (66.7)

Average 00 7.8 275 27.3 135 (189)

& Number of larvae examined for NPV given in square brackets.
P Percentagesin brackets calculated without first coll edtion.

Table 4: Natural occurrenceof virusin egg masses colleced in Oregon, 19992000

No. new
egg No. larvae reared No.dead Est. % larvae

Calledion mases No.eggs No. larvae for virus No.dead larvaewith infeded by
location reared reared emerged (%) determination® larvae® NPV NPV
OR1 Fish
Creek 36 1443 1147(79.5) 854 46 (5.4) 12(26.1)° 14
OR2 Pine
Rd. East 18 722 639(88.5) 429 32(7.5) 1(3.1) 0.2
OR3 Pine
Rd. 3 120 106(88.3) 75 1(1.9) 0(0.0) 0.0
OR4 W.W.
Nat. For. 8 320 227(70.9) 150 11(7.4) 1(9.1) 0.7
Totals(x) 65 2605 2119(813) 1508 90(6.0) 14 (15.6) 0.9

#amaximum of 25 larvae from each egg masswere used for determining the natural occurrenceof NPV.
Pall dead larvae were examined.
€11 of the 12 larvae that died emerged from the same egg masscoll eded at for site ORL.
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Table 5: Natural occurrenceof virusin egg masses colleded in Idaho, 19992000

No. new
egg No. larvae reared No.dead Est. % NPV

Calledion mases No.eggs No. larvae for virus No.dead larvaewith  inpop.in
location reared reared emerged (%) determination® larvae® NPV 2000
ID-9 15 600 511(85.2) 351 20(5.8) 0(0.0) 0.0
ID-12 15 603 550(91.2) 377 15(4.0) 0(0.0) 0.0
ID-117 10 404 350(86.6) 225 7(3.2) 0(0.0) 0.0
ID-216 10 401 376(93.8) 250 12 (4.8) 0(0.0) 0.0
Totals(x) 50 2008  1787(89.0) 1203 54 (4.6) 0(0.0) 0.0

#amaximum of 25 larvae from each egg masswere used for determining the natural occurrenceof NPV.
® &l dead larvae were examined.

Virus Detedion Kit (Otvos)

Small amounts of TM-BioControl-1 were made into solution and injeded into mice Six antigens werefound in the
mouse' s bload, of which threereacted with DFTM virus. The most sensitive of these monoclonal anti-bodies was
tested against the NPVs of six inseds. It reacted dlightly to five of these, but was highly reactive to DFTM NPV, as
we have hoped. The experiment is being repeated to confirm these promising results, and the gypsy moth NPV will
be included in the sensitivity test with the other viruses.

Discusson: The group felt that the development of this virus detedion kit should be wnsidered as a priority for
funding through the STDP Rogram in 2001 The group urged that one or several of the Region’s consider working
with Otvos to develop an STDP Rojed Proposal for 2001

Status and Future Neads of TM-BioControl-1: (Wenz)

A conferencecall was held on September 6, 2000to discussthe status and future needs for TM-BioControl-1.
Participants were: Allan Bullard (FHTET), Jm Byler (R1), Jesus Cota (WO-FHP), Gary Daterman (PNW), Barbara
Kukan (CFS-PFC), Iral Ragenovich (R6), Dick Reardon (FHTET), Don Scott (R6), and John Wenz (R5).

Major conclusions were that : 1) There appearsto be sufficient material to med current neels; 2) There will
probably be material avail able at the start of the next outbreak but there may or may not be exough to med all needs
for the entire outbreak; 3) Therewill be a continuing/ increasing demand for material in the future; and 4) It islikely
that additional material will be needed by 2007.

Discusson resulted in the foll owing threeremmmendations: 1) A group be dartered to devel op options for
production of a new suppy of TM-BioControl-1; 2) Work be @ntinued on evaluating mating dsruption as another
management tod for DFTM (seeMating Disruption discusson, below); and 3) Addressthe need for continuing
maintenance of the Goose Lake strain of DFTM beyond Spring, 2001 Theissue of TM-BioControl-1 registration in
Cdliforniawas also discussed (seeRegistration-California discusson, below) and, depending on the results of
current registration efforts, it was recognized that there may be a nead to determine the necessty of conducting any
neeaded additi onal studies and asciated costs etc. Theresults of the mnference @ll were sent to the Diredor, FHP-
WO, on September 25, 200Q

Reqgistration of TM BioControl-1 in California: (Wenz)

TM BioControl-1 is not registered in California. A registration package was suibmitted to the California State
Department of Pesticide Registration (CA-DPR) on Decanber 20, 1999 On November 15, 2000 CA-DPR notified
the Forest Service of a*“Proposed Denial of Application for Registration of TM-BioControl, EPA Reg No. 27586
1", based on “deficiencies in the data supporting application”. The deficiencies were detail ed in Medical
Tedhnology, Worker Health and Safety, Efficacy, Chemistry and Microhbiology Evaluation Reports.

It will t herefore be necessary to determine the @sts and consequences of whether to pursue registration of TM-
BioControl-1 in California.
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Discusson: Thegroup dscussed the neal to develop the means to have field colleded DFTM (egg massey larvae)
analyzed for incidenceof virus. Thiswill be aperiodic, reaurring nedd, as reliable knowledge of viruslevelsin
DFTM populationsis criti cal to making informed management dedsions. Otvos volunteeged to perform this srvice
at cost for the next 1 to 2 years, but along-term solution to thisissueis needed. It was suggested that the group
chartered to deal with other TM-BioControl-1 isaues (seeabowe) also take on thisisaue.

M ating Disr uption

Current Status/ 2001 Plans (Ragenovich)

Plans were made to continue development of the Douglas-fir tussock moth pheromone for mating disruption.
Research over the last 15 years has demonstrated that mating disruption could be used to effedively manage DFTM
populations. However, an effedive formulation or carrier neads to beidentified. Previous formulationsused in
experimental plots, such as Conrail fibers, are no longer available. Planswere made to test the Hercon flake—which
isthe formulation used for Disparlure for gypsy moth. Over 90,000 acres were treated with Disparlurein the East
this past year. DFTM pheromone was purchased and sent to Hercon to ke incorporated into flakes. They have done
some preliminary testing to determine whether the DFTM pheromone, which isa 21 carbon chain will eutefrom the
flake.

In additi on, we have sent some pheromone to 3M to incorporate into their microcapsule bead. The bead can be
applied through a standard spray equipment nozzle. Field-testing to determine release rates under field conditions
was planned for this past summer, but was put on hold until final costs for the DFTM suppresson projed werein.
Lab testsand field release rate tests will be cnducted thiswinter and/or spring (2001). Releaserateswill bedonein
an areawith comparable weather conditi ons to those that would occur in the Blue Mountainsin August. Field
efficacy tests are planned for the summer of 2001in Oregon, Washington and/or |daho.

Conditions Reports 2000 Western Budwor ms and Other Defaliators:

R1/ Montana/ Idaho (Randall): The amount of defoliator activity in Region 1 has been at fairly low levels for the
past few years as determined through annual aerial detedion flights. From 1996 1999the most frequently
encountered defoliation in the region was from hardwood defoli ators, such asthe forest tent caterpill ar, western tent
caterpill ar, satin moth, and fall webworm, along riparian zones. Western Montana and northern Idaho also
experienced unusually high levels of larch casebearer defoliation that, in some spots, resulted in significant foliage
loss but rarely caused enough defoliation to bevisiblein aerial surveys.

The western spruce budworm, which has been fairly inactive in the Region sincethe early 1990's, defoli ated some
small (20-50 acre) areas in western Montana on the Helena and Gall atin National Forestsin 1999and 200Q and on
the Beaverhead National Forest in 200Q

R2/ Colorado: (Mask): Western Spruce Budworm- Thiswas the second conseautive year of defoliation in northern
Colorado. Defoliation in portions of southern Colorado continued. Many |ocations have recaéved some level of
defoliation in white fir and Douglas-fir for at least a decade.

Ponderosa Pine Neealle Miner- Approximately 3,500ac. of ponderosa pine defoliation occurred in the Black Forest
near Franktown with scattered occurrences el sewhere in the Front Range of Colorado.

Large Aspen Tortrix- 1n 200Q approximately 1,000ac. of defoliation in aspen occurred in the south San Juan
Mountains of Colorado. Thisisasignificant deaease from activity noted in 1999

Gypsy Moth- Threeindividual moths were caught in threeseparate locationsin the Black Hill s, south Dakota. The
60-trap delimitation grid in the Rocky Mountain national Park yielded one moth.

Very littl e defoli ation was reported in South Dakota and Wyoming.
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R3/ Arizona/ New Mexico: (Rogers): Defaliators have become a significant issuein Arizonain thelast 5 years.
Extensive defoli ation by spruce aphid caused treemortality during an outbreak 19951997in the White Mountains.
Spruce mortality on impact plots, established by Ann Lynch of RMRS, varied from 0 to 100% averaging 6% overall.
Spruceaphid isagain in outbreak in 2000in the White Mountains, and has read to the Pinalenos and the San
Francisco Peaks. A total of 138870acreswererecrded duing the aerial detedion survey in 200Q after 1999when
no spruce aphid acres had been recorded.

Western Spruce Budworm defoli ation more than doubled in 200Q In 19990only 10,455 acres were recorded
compared with 26,316 acresin 2000 Ponderosa Pine Needleminer dedined dlightly in 2000while White Fir
Needleminer, not seen in 1999was present on 135acres. Prescott Scale defoli ation increased significantly thisyear
from 25 acresin 1999to 21,503 acresin 200Q Pinyon sawfly defoliation continues to dedine from 145acresin
1999to 35 acresin 200Q Whil e the popul ations of the defoliator of spruceand fir, Nepytia janetae, have dedined
in the White and Pinaleno Mountains, treerecvery hasbeen sow. Plots establi shed for thisinsed are showing tree
mortality due to secondary infestation by bark beetles and mortality that appears associated with multi ple years of
severe defoli ation.

Aspen defoliation dedined in 2000from 171,000in 1999to 37,226in 200Q Much of the 1999Aspen defoli ation
was attributed to a late season frost.  We have seen other hardwood defoli ators as well, although nothing el se of
significancewas recrded during the aerial detedion survey. A complex of ayet unidentified caterpill ar and a
chrysomelid have been defoliating will ow in western Arizona and sycamore bagworm and white marked tussock

moth have been seen defoli ating sycamore, will ow and ash in Oak Creek Canyon.

Following is a brief summary of theinsed defoliation activity occurring on forested lands in New Mexico during
FY 200Q

Western spruce budworm defoli ation deaeased from 293000acresin 1999to 165100acresin 200Q Defoliation
ocaurred on the Carson (79,165 cares), Santa Fe (21,920acres), Cibda (2,965 acres), Lincoln (1,075 acres), and
Gila2,310acres) National Forests; Jicarilla Apache (3,925 acres), Mescalero Apache (165 acres), Taos (3,560
acres), and Santa Clara Pueblo (90 acres) tribal lands; and 49925 acres of state and private lands.

Aspen defoli ation deaeased nearly seven-fold from 171,000acresin 1999to 25,050acresin 200Q Defoliation in
New Mexico was deteced on Carson (4,475acres), Santa Fe (6,970acres), Cibda (760acres), Lincoln (560 acres),
Gila (630acres) National Forests; Jicarill a Apache (260 acres) Mescalero Apache (315acres), and Taos Pueblo (25
acres) tribal lands; and 11,060acres of state and private lands. This defoli ation was caused by one or a combination
of western tent caterpill ar, large aspen tortrix, marssonina leaf spot disease, and/or abictic factors (hale damage,
ec.).

Ponderosa pine nealle miner discoloration in New Mexico increased over 17-fold from 1,600acresin 1999to
27,210acresin 200Q Nealle miner infected ponderosa pines were observed on the Santa Fe (505 acres) and Gila
(14,200acres) National Forestsand 12505 acres of state and private landsin northern New Mexico. Neelles
infeded with neelle miners are eventually kill ed and cast from the tree

Pinyon pine neealle scale-caused discoloration was deteded on 4,495 acres of host type. Defoliation is expeded to
ocaur on 325acres of the Gila and 4,170acres of the Lincoln National Forests.

R4/ Utah (Progar) Gypsy Moth; For the second time, a gypsy moth population has been eradicated in the State of
Utah. The Gypsy Moth wasfirst deteded in Utahin 1988 At that time, the numbers of acres infested was unknown
but egg masscounts were as high as 4,000 acre. The dedsion was madeto enter into an eradication program. After
treating over 70,000 acres with the biological insedicide, Bacillus thuringiensis, the infestation was considered
eradicated in 1993

In 1997, the Gypsy Moth was reintroduced. Trapping was increased to deli neate the population and 916acres were
treated in 1998 Because of poar product performance aretreatment of 764 acreswas necessary in 1999 Extensive
post-treatment monitoring establi shed that the new population was indeed a reintroduction and in 200Q only one
moth was caught statewide.
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The Gypsy Moth program managers attributed the successof the program to the following: 1) An excdlent
detedion program in very difficult terrain. The aews sometimes climbed over 4,000ft in steep terrain in a day; 2)
Excdlent support from the public and the environmental community; 3) Excdlent inter-agency cooperation.

Western Spruce Budworm: On the Dixie NF in southern Utah, defoli ation deaeased from 19,500 acresin 1998to
900acresin 1999 In Idaho, approximately 2,500acres of mostly light defoli ation were mapped on the TargheeNF.
Thisisthefirst western spruce budworm defoli ation observed since 1988in Idaho. Defolaition was again noted
during aerial detedion surveysin 20000n portions of the Dixie and TargheeNF's. In addition, light defoli ation was
observed duing ground surveys on portions of the Bosie and Sawtoath NF' sin southern Idaho. Acreage estimated
of defoliation have not yet been determined for 200Q

R5/ California (Wenz with input from Laura Merrill, Dave Schultz and Sheri Smith):

FruittreeLeafroller: The San Bernardino Mountain population of the fruittreeleafroller, Archips argyrosila
(Walker) (Lepidoptera: Tortricidag) was at it’s highest level in 2000sincethe early 1980 s and posshbly sincethe
early 1950s. The primary host treein the southern California mountains, Quercus kelloggii, was completely
defoliated in some areas. Southern Californiaisin thethird year of a drought, thusthetrees are also water stressed.
Sometrees did not refoli ate and some individual s were observed which produced a small amount of foliage but a
very large acorn crop. Defali ation was also high in 1999covering about 14,000acres. Ground surveys documenting
ocaurrenceand intensity of defoliation is being conducted through the known range of the leafroll er in the san
Bernardino and eastern end of the San Gabriel Mountains. Defoliation is expeded to be much higher in 2000
Defali ation was observed for the first time at Barton Flats, posshly because erly spring and bud expansion on the
host black oaks permitted survival of thefirst instar larvae. Resident sin the affeded areas complained about frass
and the large amount of webhing which made it unpleasant to be outdoors.

White Fir Sawfly: Increasing defaliation involving the white fir sawfly was reported from several locationsin
central and northeastern California. Areasinclude about 900acres on the Sierravill e District and 50acres on the
Downievill e District, Tahoe NF, several hundred acres on the Feather River District and about 160 acres on the Mt.
Hough District, Plumas NF and heavy defaliation in much of the area defoliated in 1999by the DFTM on the Big
Valley District, Modoc NF. Historical information suggests that mortality from white fir sawfly outbreaksis
generdly lessthat 1% and most common in intermediate and suppressed host trees. Bark and/or engraver beele
activity has not been a probem foll owing white fir sawfly outbreaks in California.

Modoc Budworm: Modoc budworm (Choristoneura retiniana retiniana) damage was hot deteded by aerial surveys
in 2000in the Warner Mountains foll owing patchy activity in 1998and 1999 Budworm activity was noted on the
Big Valley District (Modoc NF) near Manzanita Mountain, Calpines, Dee Springs and the Rush Creek drainagein
generaly the same areas affeded by DFTM feedingin 1999 The budworm defoli ation was primarily on the arrent
years growth and heavirest in the upper 2/3rds of the white fir crown. Mortality is npot expeded but there may be
some growth lossassociated with the mmbined effeds of DFTM, budworm and sawfly over atwo year period.

Trinity Lake Budworm: The TrinityLake budworm (C. carnana californica) has once again defoli ated about 5,000
acres of Douglas-fir around Trinity Lake in northern California. The defoliation isvery light and not visible from
theair.

Pine Neadle Sheathminer: The pine nealle sheathminer (Zelleria haimbachi) defoli ated several hundred acres of
plantation ponderosa pine near Dea Mountain on the Goosenest District on the Klamath NF. Part of thisinfestation
isa“War Memorial Plantation” aswell asthe site of the only restroom for miles on State Highway 97.

Several acreswere also affeded in a 20- year old pondereosa pine plantation near Fender Flat in the northern
warner Mountains east of Goose Lake on the Modoc NF. Moderate sheathminer activity was also otserved near
Pondosa on the Shasta-Trinity NF and west of Bordertown on the TruckeeDistrict (Tahoe NF) and the Humbadlt-
Toiyabe NF (R4).
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Satin Moth: A threeyear satin moth (Leucoma salicis) infestation on aspen on the Goosenest District (Klamath NF)
collapsed in 200Q A 5-10 acre spot of overstory aspen is dedining and dying; there are wnsiderable numbers of

aspen sprouts.

Fall Webworm: The fall webworm (Hyphantria cunea) has been at high levels snce 1998in the California Coast
Range from about Clear Lake in the south to southern Oregon. In the Trinity and Klamath River drainages,
defoli ated madrone have been deteded by the aerial survey; mature madrones have been defoliated 100% and are
covered with webhing. Other trees affeded include Oregon ash, apples and black walnut.

Oak Ribbed Case Maker: Black oak leaves have bean skeletonized over several hunded acresin Lassen and Plumas
Counties by the oak ribbed case maker, Bucculatrix albertiella. Larval damage mnsisted of lower |eaf surface
consumption resulting in a brownish, skeletonized, appearance In some areas, heavy infestations resulted in aimost
total defoliation as the skel etonized leaves dropped off.

R6 (Ragenovich)

A number of defoliators were active, at least to some degree Washington and Oregon. Western Spruce Budworm
outbreak in south central Washington, on the Yakima Indian Reservation, Gifford Pinchot National Forest and
adjacent State and private lands continues to increase with approximately 384,750 acres defoli ated.

A small i ntense spot of 500acres of hemlock looper defoli ation was found in northern Washington.
Other incidences of defoliation from sawfli es were reported in southwestern Oregon on 55 acres.

A continuing ground survey identified new locations of balsam wodly adelgid in northeastern Oregon and coastal
southwestern Oregon.

Gypsy moth projeds were mnducted by State Department of Agriculture folksin Washington in the Seattle area,
and asmall projed in southwesten Oregon near Ashland, OR. Year 2000traps caught very few mothsin OR;
however, additional finds outside of the Ashland treatment area will require additional treatment in 2001 One
Asian gypsy moth was trapped in Forest Park in Portland. Onefind of AGM usually triggers an eradication projed.
In WA, a new infestation was found near Vader in southwest WA.

Pine neeadle sheath miner caused defoli ation was reported from many localiti esin bath eastern Washington and
Oregon.

Fall webworm was active in many areasin bath Oregon and Washington.

Washington (Ripley)

Western spruce budworm: Continues to defoli ate several hundred thousand acres in the vicinity of Mt. Adams.
Acreage increased and damage intensified from that observed in 1999 State, private, NFS and Y akama Indian
Nation lands areinvolved. Approximately 8,000 acres on state and private land north of Glenwood and
approximately 4,000 acres of Yakama Indian Nation land were treated with B.t. in 200Q Pheromone trap catches
continue to ke high in the general outbreak area.

On the northern edge of this outbreak, trap catchesin the Ahtanum state forest are the highest recorded in four years
of monitoring. Portions of the area areraged from over forty to over 70 moths per trap in 200Q A suppresson
projed on DNR land in the Ahtanum is anticipated for 2001, if funding is receved.

Western oak logper: Causing severe defoliation on afairly small area of state, NPS and private land on San Juan
Idand.

Western hemlock looper: Causing defoliation on a few hundred acres in the North Cascades uth of Baker Lake.
This area was mapped in the aerial survey.
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Pine nealle sheathminer: Causing light defoliation in young ponderosa pine throughout Washington.

Gypsy moth: North American gypsy moth from recent introductions are frequently captured in discrete areasin
Washington. If two a morelife stages are deteded, then eradication treatment is applied. Every capture site
continues to heintensively trapped until no moths are aught for 2 years. Gypsy moth as not successully become
establi shed in Washington; all catch site populations have died out naturally, been eradicated, or are still being
monitored. In 200Q at least one site was sufficiently delimited to result in a small, ground based suppresson
proposal for 2001 At thistime, no Asian gypsy moths have been identified from the moths caught in 2000Q

Fall webworm: Very high levels along the Columbia gorge west of Hood River, Oregon. Populationsin South
Puget Sound have dedined to low levels.

Birch sawfly: Birch on several hundred acres of forest and agricultural windbreaks near Lynden (Whatcom County)
had extensive leaf mining by sawfly.

FY 2000 Western Budwor ms Suppresson and Spedal Projeds

FY 200G Washington (Ripley)

A cooperative western spruce budworm suppresson projed was implemented on about 8,000 acres of state (DNR)
and private (IP Racific Timberlands, Boise Cascade) forest land in 200Q Habitat protedion for the Northern Spotted
Owl was an ohjedive on DNR land. Timber resource protedion was also important on private lands, particularly
for stands which had recéved previous improvement treatments guch asthinning.

Foray 48B was applied by heli copter “neat” at 2 gallon per acreto areas with a pre-spray population of at least 4.0
larvae per 45 cm midcrown branch. The average population throughout the projed was 20 larvae per 45cm
midcrown branch.

The goal was to reducethe population (14 day post-spray, lower crown beating) to lessthan 1 larvae per branch.
Two d threeanalysis units met thistarget with 0.87 and 0.39 larvae. Thethird unit had 207 larvae per branch. It
had a highly diverse @nopy with multiple layers and was nearly 100% host trees. Larval populations on much of
the projed areawill bere-sampled in 2001

The projea was compli cated somewhat by general, but not immediate, proximity to known sites where Mardon
Skipper, a Washington State “Endangered” spedes has historically been observed. The treatment window to target
western spruce budworm coincides with the time mardon skipper larvae are present. Surveys of the proposed spray
area for mardon skipper did not occur. Washington Dept of Fish and Wil dlife (WDFW) employees provided
consultation and review as part of the Forest Practices Permit processfor al |andowners. They also provided input
to DNR’s proposed treatment areas during the planning stagesin order to devise projed boundaries that would best
proted potentially high value skipper habitat in the area.

During this projea, Beth Will hite, USFS conducted a pil ot test which examined use of 1) a ground cover and 2)
sprinkling water to prevent deposition of B.t. on grasses which are mardon skipper host plants. Her study also
provided insight into drift which occurred during the projed (seediscusson, below).

B.t. isan important tod in management of forest defoliators. Itsimpactsto non-target Lepidoptera ae agrowing
concern. It isimportant to maintain a positive relationship with regulators and provide them with appropriate
information about B.t. application scenarios and likely effeds.

Mardon Skipper Habitat Spray Migration Study (Will hite)

A fidd study was conducted near Glenwood, Washington, during late June, 200Q to assssthe potential of two
methods to mitigate deposition of aeriall y-applied B.t.k. on Idaho fescue, which isthe host plant of the mardon
skipper, a Washington State endangered butterfly. The first method tested was a physical barrier approach designed
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to prevent B.t.k. spray deposition on host plants by using a li ghtweight, non-porous, aluminized plastic film ground
cover. The secnd method tested the use of water appli ed with overhead sprinklers to wash spray deposition from
the foli age of host plants. Both treatments were appli ed within spray blocks during operational spray application
and for at least two hours following the cmpletion of spraying. A wash solution from fescue grasshlade samples
colleded in control and treatment plots before and after spraying was prepared and cultured for presenceand relative
abundanceof B.t. Other data colleded included maximum/minimum temperatures for ground cover treatments,
photo reaords of vegetation response to ground cover treatments immediately foll owing cover removal and 24-hours
later, and amount of water applied by the sprinkler system.

Preliminary results indicate that the ground cover treatment is an effedive means of preventing spray depositi on.
There was a marked and significant difference between the extremely low amounts of B.t. cultured from covered
plot samples vs. very high amounts of B.t. cultured from control (uncovered) plot samples. In addition, it appears
unlikely that the material used in the cver study would negatively affed mardon skippers trapped beneath because
temperature records owed the material served to moderate temperature extremes beneath the cver in comparison
to adjacent uncovered plots, even during sunny midday conditions. Most of the forbsin the mvered plots were of
medium to short height and showed no deleterious effed from the treatment. Neither did thetall grass el heads,
which seamed to recver their height within 24 hours after cover removal. On one @vered plot, however, one very
tall yarrow plant was bent over parall € to the ground and dd not recover itsoriginal height by 24 hours foll owing
treatment.

The sprinkler method was promising, but was generally less siccesgul than the cver method in mitigating B.t.k.
deposition. Although alarge and statistically significant differencein the amount of B.t. cultured was observed
between the sprinkled and unsprinkled samples (absolute differencein sample means was a magnitude of 6),
considerably more B.t. remained on the foli age foll owing the sprinkler treatment than remained foll owing the cover
treatment. Thiswas probably due to the sprinkler system used for the study. The study sprinkler configuration
produced large volumes of water shoating out to 30 fed in a harrow stream, likely causing a backsplash of B.t.k.
contaminated soil onto thefescue dumps. A sprinkler system using misting emittersto apply water lessforcefully is
likely to be more successul at mitigating spray deposition. Testing such a system isthe next logical step toward
further devel oping this appli cation.

Discusson: Theimportanceof B.t.k. asan effedive management tod with relatively few unwanted side dfeds if
applied properly with appropriate mitigations was gressed. Some voiced the opinion that forest entomologists
should be more active in promoting/defending it as a viable defoli ator management alternative and be more
proactivein helping to better define the risks/ consequences/ “pros and cons’ associated with various management
dternatives, particularly the “no action” option.

Final Business
Meding Critique. Comments positive. Consider expanding length of meeting to all ow for more mmplete discusgon

of conditions and isaues of interest associated with “minor” defoliators. Suggestion to consider including afied trip
as part of meding (before, during or after).

Next Meding: November 5-7, 2001in Portland, OR. Suggestion to all ow for changein location pending defoli ator
activity in 2001 Wenz to remain Chair for 2001

Adjourn: 1200 November 2, 2000
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