
BOREAL ODYSSEY:

Proceedings of
the North American Forest

Insect Work Conference
May 14-18, 2001

Edmonton, Alberta, Canada

WJ.A. Volney, J.R. Spence, and E.M. Lefebvre, editors

INFORMATION REPORT NOR-X-381

Canadian Forest Service
Northern Forestry Centre

2001



CONTENTS

PLENARY SESSIONS

PLENARY SESSION 1 INVASION OF NORTH AMERICA BY EXOTIC SPECIES:
IS THERE HOPE FOR THE FUTURE?

Moderators: A.M. Liebhold and D.L. Wood 3
Post-Arrival Methods of Managing Invasions and Allee Dynamics

A.M. Liebhold 5
Present and Future Pathways

D.L. Wood 9
Implications of International Trade—Modification of Agreed Procedures

F.T. Campbell 13
The Threat of New Introductions under Current Regulations—a Worldwide Problem

J. Bell 17
Research and Public Policy: Measuring Hope

P.N. Windle 19

PLENARY SESSION 2 GLOBAL CLIMATE CHANGE: IMPLICATIONS FOR FOREST INSECTS
Moderators: W.J. Mattson and R.A. Fleming 25

Ghost Forests, Global Warming, and the Mountain Pine Beetle
J.A. Logan, B.J. Bentz, and J.A. Powell 27

Global Climate Change and Forest Insects: Idiosyncratic Responses by
Stem Invasive Insects to Greenhouse Gas Effects on Trembling Aspen

W.J. Mattson 29
Responses of Insect Disturbance Regimes to Climatic Change in Boreal Forests:
Issues and Approaches

R.A. Fleming and J-N. Candau 31
The Moran Effect, Global Climate Change, and Forest Defoliator Outbreaks

A. M. Liebhold 33

CONCURRENT PANELS

TREE RESISTANCE TO INSECTS AND DEPLOYMENT IN FOREST MANAGEMENT
Moderators: K.M. Clancy and R. Alfaro 39

Resistance Mechanisms to Shoot Insects
R. Alfaro, J. King, J.H. Borden, J. Bohlmann, and E. Tomlin 40

Mechanisms of Resistance in Trees to Defoliators
K.M. Clancy 41

Deployment of Tree Resistance to Insects in Short Rotation Biomass Plantations
D.R. Coyle, J.D. McMillin, R.B. Hall, and E.R. Hart 42

Deployment of Sitka Spruce Resistant to the Terminal Weevil (Pissodes Strobi)
J. King and R. Alfaro 45

Inf. Rep. NOR-X-381 xiii



FIRE-INSECT-TREE INTERACTIONS
Moderators: R.A. Goyer and D.G. McCullough 47

Effects of Fire and Thinning Management Prescription on Ground Beetle
Assemblages in Northern Arizona Ponderosa Pine Forests

J. Villa-Castillo and M.R. Wagner 48
Bark Beetle Infestations Following Fire in Northern Arizona

T.E. Kolb and J. Wilson 49
Bark Beetles and Fire

D.L. Six 50
Interaction of Fire and Mountain Pine Beetle

B. Hawkes 51
Effects of Fire Regimes in Longleaf Pine Restoration Efforts in the Southeastern US

R. A. Goyer, T.A. Bauman, G.J. Lenhard, and L.G. Eckhardt 52

LARGE-SCALE/LONG-TERM EXPERIMENTS AND FOREST INSECT CONCERNS
Moderator: M.R. Wagner 53

Entomological Aspects of Long-Term Large-Scale Forest Health Research at
Northern Arizona University

M.R. Wagner and J.D. Bailey 54
Seven Habits of Successful Large-Scale Long-Term Research Experiments

A.K. Mitchell, G.D. Hogan, and D.G. Maynard 55
A National Study of the Consequences of Fire and Fire Surrogate Treatments:
Planning and Implementation of Long-Term Interdisciplinary Forest Ecosystem Studies

P.J. Shea 56
Understanding of Spruce Budworm Population Dynamics: Development
of Early Intervention Strategies

J. Regniere, J. Delisle, E. Bauce, A. Dupont, P. Therrien, E. Kettela, L. Cadogan,
A. Retnakaran, and K. van Frankenhuyzen 57

W- ReP- NOR-X-381



WORKSHOPS

WORKSHOP 1.1
TOWARDS AN INTEGRALWE UNDERSTANDING OF THE POPULATION DYNAMICS OF
CONIFER BARK BEETLES: INCORPORATING FACTORS FROM MULTIPLE TROPHIC LEVELS

Moderators: K. Raffa and D.L. Six 71
Integrating Multiple Factors

L. Safranyik 71
Effects of Defoliation on Host Defenses, Acceptance Behavior and
Population Dynamics of Bark Beetles

K.F. Wallin, T.E. Kolb, K. Skov, and M.R. Wagner 72
Direct Control of Seasonality in Dendrocotonus Species

J.A. Logan and J.A. Powell 73
Role of Predators and Parasites

J.D. Reeve and J.E. Macias-Samano 73
Role of Woodborers and Secondary Bark Beetles on the Population
Dynamics of Primary Bark Beetles

J.H. Borden 73

WORKSHOP 1.2
FOREST HEALTH IMPLICATIONS OF CURRENT MANAGEMENT OF PUBLIC LANDS

Moderators: S. Smith and J. Macias-Samano 75
Forest Health in Community-Owned Land in Mexico

J.E. Macias-Samano 76
Impact of the Northwest Forest Plan on Management of Insects

D. Schultz 76
Forest Health Implications of Current Management in the Southern Region
of the United States Department of Agriculture (USDA) Forest Service

F.L. Oliveria 77
Forest Health Implications of Management of Public Lands in British Columbia

P.M. Hall 78
Recent Policy Initiatives in Ontario and Their Implications for Forest Health

T.A. Scarr and A.A. Hopkin 78

WORKSHOP 1.3
FUTURE OF DIRECT CONTROL IN WORKING FORESTS

Moderator: A. Retnakaran 83
Development of Tebufenozide (Mimic®), a Non-Steroidal Ecdysone Agonist,
as a Pest Control Agent for Forest Insects

A. Retnakaran, B. Tomkins, M. Primavera, T. Ladd,
Q. Feng, R. Palli, and B. Arif 83

Blocking Juvenile Hormone Synthesis in Forest Insects:
Exploring Novel Approaches to Pest Management

M. Cusson and C. Beliveau 83
Bacillus thuringiensis Genes and Their Application

J. L. Gringorten, K. van Frankenhuyzen, and A.S.D. Pang 84
Molecular Modifications of Baculoviruses for the Control of Forest Insect Pests

Q. Feng, R. Palli, T. Ladd, B. Arif, and A. Retnakaran 85

Inf. Rep. NOR-X-381 < XV



WORKSHOP 1.4
BIOLOGICAL CONTROL IN PEST MANAGEMENT: NOVEL APPLICATIONS AND CONCERNS

Moderators: D.C. Allen, R.C. Reardon, and D. Dahlsten 87
Biological Control of Forest Insects by the Canadian Forest Service:
Does Success Mean Sustainability?

V.G. Nealis 88
Current Status of Biological Control Efforts Against Hemlock
Woolly Adelgid (Adelges tsugae Annand)

M.S. McClure 88
WORKSHOP 1.5
DENDROCHRONOLOGY AND INSECT IMPACTS ON PRODUCTIVITY

Moderator: R. Alfaro 91
Spatio-temporal Dynamics of Eastern Spruce Budworm Outbreaks and
Its Impact on the Productivity of Black Spruce Forest

H. Morin and Y. Jardon 91
Periodicity of Two-Year Cycle Spruce Budworm Outbreaks in Central
British Columbia: a Dendro-Ecological Analysis

R. Alfaro and Q-B. Zhang 91
A 250-Year Record of Spruce Bark Beetle Outbreak History on the
Kenai Peninsula, Alaska

E. Berg 92
White Tree-Rings in Trembling Aspen (Populus Tremuloides Michx.)
as an Indicator of Past Insect Defoliation

E.H. Hogg 92

WORKSHOP 2.1
HAZARD AND RISK RATING SYSTEMS

Moderators: L. Maclauchlan and T. Shore 93
Developing Hazard Rating Systems for the Mountain Pine Beetle
and the Douglas-fir Beetle

T. Shore 93
Hazard and Risk Assessment for the Nantucket Pine Tip Moth (Rhyaciona frustrana
[Comstock]) in Intensively Managed Stands

C.W. Berisford, J.T. Nowak, and C. Asaro 93
Hazard Rating and Outbreak Prediction of Lambdina fiscellaria lugubrosa
in British Columbia

N. Borecky and I.S. Otvos 94
Building a Hazard Rating System for Western Spruce Budworm

L. Maclauchlan 95

WORKSHOP 2.2
PROFESSIONAL ETHICS: FOREST ENTOMOLOGY AND BEYOND

Moderators: B. Strom and L.K. Rieske-Kinney 97
Public-Private Partnerships: Conflict of Interest, Conflict of Conscience, or Symbiosis

L.K. Rieske-Kinney, B. Strom, R. Harrison, K.M. Clancy,
J.R. Spence, and J. Welchman 97

x v i Inf. Rep. NOR-X-381



Development of Environmental Research Collaborations with Industry:
an Ounce of Prevention is Worth a Pound of Cure

J.R. Spence and WJ.A. Volney 98

WORKSHOP 2.3
LINKING RESEARCH ON BIOLOGICAL PROCESSES TO POPULATION DYNAMIC STUDIES

Moderators: J. Regniere and V.G. Nealis 99
Measurement and Interpretation of Mortality Factors in Insect Survivorship Studies

T. Royama 99
Mortality and Natality in Collapsing Spruce Budworm Outbreaks:
Results of Long-Term Survivorship Studies in Ontario And Quebec

J. Regniere and V.G. Nealis 100
Modeling a Density-Dependent Ecological Relationship Between
Jack Pine Budworm, Choristoneura pinus, and Its Host Tree

V.G. Nealis and S. Magnusen 100
Population Dynamics of Browntail Moth in North America

J.S. Elkinton, D. Parry, and G. Boettner 101
Modeling the Impacts of Temperature on the Population Dynamics
of the Mountain Pine Beetle

B.J. Bentz, J.A. Logan, J.A. Powell, and E. Hanks 101

WORKSHOP 2.4
RESTORATION ECOLOGY: INCORPORATING INSECTS

Moderators: D.L. Six and K.M. Baker 103
Considering Insect Responses and Biodiversity in Forest Restoration Efforts

D.L. Six 103
Ponderosa Pine Restoration Ecology: Paradigm Shift or Uneven-Aged
Management Repackaged?

M.R. Wagner 103
Forest Soil Microarthropod Responses to Precribed Fire and Stand
Structure Alteration in California's Southern Cascade Range

M.A. Camann, K.L. Lamoncha, N. Plant, and N. Rappaport 104
Prioritizing Restoration in Forests Adversely Affected by an Exotic Pest

K.M. Baker and K.L. O'Hara 104

WORKSHOP 2.5
CONE AND SEED INSECT RESEARCH IN NORTH AMERICA: NEVER HAS SO MUCH BEEN
OWED BY SO MANY TO SO FEW

Moderators: P. de Groot and N. Rappaport 107
Cone and Seed Insect Research in the United States and Mexico

N. Rappaport and J. Stein 108
Cone and Seed Pest Research in Canada

W. Strong 108
Development of Molecular Methods for Predicting Cone Insect
Response to Pheromones

A.I. Cognato 108

Inf. Rep. NOR-X-381 xvii



Control of Cone and Seed Insects with Systemic Injections
in a Southern Pine Seed Orchard

D.M. Grosman, W.W Upton, F.A. McCook, and R.F. Billings 109
Stem Injection and Foliar Application of Neem for Control of Seed
and Cone Insects in Spruce

J. Sweeney, B. Helson, and G. Gesner 109
Development of Pheromones for Control of Cone Beetles in Mexican Pines

A.A. del Rio Mora 109
Cone and Seed Insects of World Conifers: Patterns in Species Richness of Parasitoids

J.J. Turgeon, M. Kenis, and E.G. Brockerhoff 110

WORKSHOP 3.1
HIGH ELEVATION FOREST INSECTS AND THEIR MANAGEMENT

Moderators: J. Wilson and J. Villa-Castillo Il l
Whitebark Pine Forest Health Concerns and Management in the
Selkirk Mountains of Northern Idaho

S.J. Kegley I l l
Bark Beetle Management on High Elevation Forest Ecosystems of Mexico and
Its Importance in Understanding Short- and Long-Term Dynamics

R. Gutierrez-Rodriguez, J. Bocanegra-Gallegos, and J. Villa-Castillo Il l
Spruce Aphid in the Southwest

A.M. Lynch and B. Fitzgibbon 112

WORKSHOP 3.2
AERIAL SURVEYS - 20 T H CENTURY METHODS IN THE 21ST CENTURY

Moderators: T. McConnell and G.M. Howse 113
Accuracy of Aerial Sketch-Mapping Estimates of Defoliation

D.A. MacLean and W MacKinnon 113
Aerial Surveys for Detection and Damage Assessment of
Major Forest Disturbances in Ontario

G.M. Howse 113
Changing of the Guard: the Trials and Tribulations of Taking
Over Aerial Surveys from the Federal Government

T. Ebata 114
Aerial Surveys in the United States—a New Hey-Day

T.J. McConnell 114

WORKSHOP 3.3
IMPACTS OF EXOTIC PESTS ON FOREST ECOSYSTEMS AND WORLD TRADE

Moderators: M. Ostry and S. Katovich 117
Butternut Canker and Sudden Oak Death: Current and Potential Threats
to Eastern Hardwood Forests

M.E. Ostry, J. Juzwik, and S.D. Cohen 117
The Threat of Sirex noctilio to North America

D.A. Haugen 118
Assessing the Impact of Exotic Pests on Management of Michigan Forests

D.G. McCullough and R.L. Heyd 118

Xviii Inf. Rep. NOR-X-381



WORKSHOP 3.4
INSECT/PLANT INTERACTIONS: BRIDGING THE GAP BETWEEN INDIVIDUAL
AND POPULATION-LEVEL STUDIES

Moderator: D. Quiring 119
Seeing the Forest from the Trees: the Role of the Host in the
Spatial Dynamics of Conifer Folivores

A.L. Carroll 120
The Role of the Host Plant on Population Changes of Herbivores
in Young Conifer Stands

D. Ostaff 120
Re-evaluating the Host Tree as a Factor in the Population Dynamics
of Hardwood Defoliators

D. Parry 121

WORKSHOP 3.5
INFORMATION STRATEGIES FOR INVENTORYING AND MONITORING BIOCONTROL AGENTS

Moderators: R. Beard and A. Mason 123
Biocontrol Inventory and Monitoring Information Standards

R. Beard 124
General Overview of the Nez Perce Biological Control Center Database

D. Bruno 124

WORKSHOP 4.1
FOREST PEST SURVEY: HISTORY, PURPOSE, AND POLICY

Moderators: B. Schaupp and H. Ono 127
History of Forest Pest Surveys in Canada

T.E. Sterner (Presented by E.G. Kettela) 128

WORKSHOP 4.2
EDUCATING RESOURCE MANAGERS AND THE GENERAL PUBLIC

Moderators: R.L. Livingston and E.G. Hebertson 129
Reaching Out, Enhancing Education Efforts

E.G. Hebertson 129
Management Seminars and Workshops

R.L. Livingston 130
Teaching Forest Entomology to Future Forest Managers

S. Lindgren 130
Northern Arizona University School of Forestry Model for
Training Forest Managers: Changing with the Times

M.R. Wagner 130

WORKSHOP 4.3
URBAN FOREST PEST MANAGEMENT

Moderators: S. Wilkins and R.L. Mclntosh 131
Chemical Ecology of the Native Elm Bark Beetle Hylurgopinus Rufipes
[Coleoptera: Scolytidae]: an Ecological Approach to Beetle Management

R.L. Mclntosh, M. Pryznyk, and G. Gries 132

Inf. Rep. NOR-X-381 xix



Recent Research into the Management of Elm Bark Beetles
in Urban Forests in Manitoba

R. Westwood 133
Managing "Forest" Pests in Urban Areas: Some Experiences
in South-Central British Columbia

I.M. Wilson 134

WORKSHOP 4.4
SPATIAL DYNAMICS OF FOREST DEFOLIATOR POPULATIONS

Moderator: A.M. Liebhold 135
Space: Not Just a New Frontier; or, Why Changing the Species Composition
Doesn't Reduce the Pest Hazard

D. Gray 136
Landscape Scale Dynamics of Spruce Budworm Defoliation in Ontario. Analysis
of Large-Scale Data from 1967-1998 in Relation to Bioclimatic Variables

J-N. Candau and R.A. Fleming 136
The Use of Logistic Regressions to Predict Spruce Budworm, Choristoneura
fumiferana, Defoliation Based on Historical Defoliation and Pheromone Trap Data

D.B. Lyons, A.M. Liebhold, and G.C. Jones 137
Statistical Modeling of Forest Tent Caterpillar Populations in Dynamics
in Time and Space

J. Roland, S. Lele, and B. van Hezewijk 137
What Causes Spatial Synchrony of Forest Insect Outbreaks?

M. Peltonen 138

WORKSHOP 4.5
ARTHROPOD DIVERSITY AND COARSE WOODY MATERIAL

Moderators: J. Hammond and C.G. Niwa 139
Creation and Utilization of Snags by Arthropods in Mixed-Conifer Forests

C.G. Niwa and D.W. Ross 139
Arthropods and Large Woody Debris in Pine Forests of the Southern United States

J. Hanula, S. Horn, and D. Wade 140
Ants and Woody Debris in Sub-Boreal Conifer Forests

S. Lindgren 141

WORKSHOP 5.1
APPLICATION OF BEHAVORIAL CHEMICALS TO INTEGRATED
FOREST PEST MANAGEMENT

Moderators: Bark Beetle Section - R.F. Billings Defoliator Section - J. Wenz 143
Research on the Chemical Ecology Interactions between Bark Beetles
and Their Predators in South Mexico

J.E. Macias-Samano 143
Updates on Semiochemical Regulatory Issues

S. Burke 143
Southern Pine Beetle Outbreaks in the Southern United States and Central America:
Current Status and Potential for Behavioral Chemical Applications

R.F. Billings 145
Pheromone Monitoring of Western Budworms

C.G. Niwa, G.E. Daterman, C. Sartwell, and J. Wenz 145

XX Inf. Rep. NOR-X-381



Using Mating Disruption to Manage Gypsy Moth, Lymantria dispar (L.): a Review
R.C. Reardon 146

Status of Douglas-fir Tussock Moth Mating Disruption
I. Ragenovich 147

Pheromone Monitoring of Douglas-fir Tussock Moth Populations
J. Wenz, G. Daterman, and K. Sheehan 147

WORKSHOP 5.2
THE MOUNTAIN PINE BEETLE IN NORTH AMERICA: STATUS, TRENDS AND MANAGEMENT

Moderators: L. Safranyik and B. Bentz 149
Current Status of Mountain Pine Beetle Populations in the United States

S.J. Kegley 150
Seasonality in the Mountain Pine Beetle: Causes and Effects on Abundance

L. Safranyik 150
Mountain Pine Beetle Population Distribution: Influences of an Adaptive Seasonality

B.J. Bentz and J.A. Logan, and J.A. Powell 151
Managing Stands to Reduce Mountain Pine Beetle-Caused Mortality
in the Western United States

K. Gibson 152
Mountain Pine Beetle in British Columbia

PM. Hall 152
Landscape Modeling of Management Scenarios for the Mountain Pine Beetle
(Dendroctonus ponderosae): a Case Study

T. Shore, B. Riel, L. Safranyik, and A. Fall 153

WORKSHOP 5.3
SHORT ROTATION FOREST ENTOMOLOGY

Moderator: T.E. Nebeker 155
Cottonwood Fiber Farm Pest Management: Emphasis on Cottonwood Leaf Beetle
and New Insect Associations

T.E. Nebeker, M.D. Warriner, and E.R. Hart 156
Transgenic Hybrid Poplars Exhibit High Levels of Resistance to
Chrysomelid Beetles Under Field Conditions

R. Meilan, C. Ma, S. DiFazio, P. Payne, T. Agens, L. Miller, and S. Strauss 156
Arthropod Pests in a South Carolina Short Rotation Woody Crop Plantation

D.R. Coyle 157
Cottonwood Leaf Beetle Defoliation Impact on Populus Growth and Above-Ground
Volume in a Short Rotation Woody Crop Plantation

D.R. Coyle, J.D. McMillin, R.B. Hall, and E.R. Hart 157
Loblolly Pine Response to Ophiostoma minus

K.D. Klepzig 157

WORKSHOP 5.4
WHY AREN'T MORE DECISION SUPPORT SYSTEMS FOR INSECT MANAGEMENT
ACTUALLY BEING USED?

Moderators: D.A. MacLean and R. Coulson 159
Spruce Budworm DSS: Making It an Operational Reality

W. MacKinnon, K. Porter, K. Beaton, M. Budd, and D.A. MacLean 160

Inf. Rep. NOR-X-381 X x i



Decision Support Systems: Where Are the Users?
E.L. Smith 160

Pest Management DSS: What Decisions, by Whom, for What?
D.A. MacLean 161

Internet Delivery of Smart Maps: The Fire Ant Spatial Information
Management System (FASIMS)

R. Coulson and D. Wunneburger 161

WORKSHOP 5.5
ECOSYSTEM AND COMMUNITY RESPONSES TO FOREST INSECTS

Moderator: R. Muzika 163
Ecosystem Changing Impact of Southern Pine Beetle and Red Oak Borer
in the Southern Region of the USDA Forest Service

F.L. Oliveria 163
Ecosystem to Regional Analyses of Hemlock Woolly Adelgid Outbreaks
in Southern New England

D.A. Orwig and D.R. Foster 164
Responses of Hardwood Forests in the Great Lakes Region to Multiple Disturbances

J.A. Witter, J.L. Stoyenoff, and J.L. Yocum 164
Spruce Beetle Outbreaks on Intermountain Region Spruce-Fir Forests

E.G. Hebertson 164

WORKSHOP 6.1
EFFECTS OF FORESTRY PRACTICES ON BIODIVERSITY

Moderators: J.C. Miller and J.R. Spence 165
Utility of Documenting Lepidoptera Biodiversity for Environmental Assessment

J.C. Miller 166
Effects of Forest Conversion and "Campesino" Forestry on the
Ground Beetle Fauna in Central Veracruz, Mexico

E. Montes de Oca, J.R. Spence, and G.E. Ball 166
Impact of Harvesting on Native Biodiversity and Ecological Processes

T.T. Work 167
Forest Pest Management Effects on Central Appalachian Macrolepidopterans

J.S. Strazanac and L. Butler 167
The Effects of Forestry and Urbanisation on Ground Beetles
(Coleoptera, Carabidae) in Finland

D.J. Kotze, J. Niemela, and M. Koivula 167

WORKSHOP 6.2
USE OF ECOPHYSIOLOGY TO ASSESS STAND-SITE-INSECT INTERACTIONS

Moderators: E.L. Smith and A. McMahan 169
Estimating Stand Vigor with FVS-BGC: a Process-Model Extension
of the Forest Vegetation Simulator

A. McMahan and E.L. Smith 170
Linkages between Tree Stress and Defensive Processes
in Southwestern Ponderosa Pine

T.E. Kolb /.-: 171

xxii Inf. Rep. NOR-X-381



WORKSHOP 6.3

FOREST INSECT EPIZOOTIOLOGY

Moderators: A. Keddie and J. Elkinton 173

Forest Insect Epizootiology—Vertical Transmission
A. Keddie and M. Erlandson 174

Impact of Entomophaga Maimaiga on Gypsy Moth Population Dynamics
J. Elkinton 174

Stability of the Douglas-fir Tussock Moth Viral DNA in Stored TM-Biocontrol-1
C. Reed, I.S. Otvos, R.C. Reardon, and I. Ragenovich 174

Efficacy of Stored TM-Biocontrol-1
B. Kukan, I.S. Otvos, R.C. Reardon, and I. Ragenovich 175

Hazard Rating and Outbreak Prediction of Lambdina fiscellaria lugubrosa
in British Columbia

N. Borecky and I.S. Otvos 176

Synergistic Relationship Between Two Baculoviruses of the Eastern
Spruce Budworm: Potential in Pest Management Strategies

B. Arif 176

WORKSHOP 6.4

TEACHING FOREST ENTOMOLOGY

Moderators: J.A. McLean and S.J. Seybold 179

The Status of Education in Forest Entomology in the United States
S.J. Seybold 180

Teaching Forest Entomology to Foresters in Canada
J.A. McLean 183

WORKSHOP 6.5

GIS, GPS AND REMOTE SENSING ADVANCES AND APPLICATIONS
TO INTEGRATED FOREST PEST MANAGEMENT

Moderators: J. Ellenwood and F.L. Oliveria 185

Digital Aerial Sketchmapping Using a Laptop Computer, GPS and GIS
F.L. Oliveria 185

Digital Imagery for Mapping Forest Health Concerns
J. Ellenwood 185

Satellite Remote Sensing for Assessing Insect Defoliation Damage in Canada
R.J. Hall, J.E. Luther, D.G. Leckie, and G.R. Gerylo 186

Using Landsat Data in a Stand Hazard Rating System for Southern Pine Beetle
S.P. Cook, S.J. Cherry, K.S. Humes, and J.M. Guldin 187

Inf. Rep. NOR-X-381 xxiii



POSTER ABSTRACTS

Peach Bark Beetle: a Potential Threat to Black Cherry in New York
K.B. Adams and D.C. Allen 191

Predicting Infestation Levels of the Nantucket Pine Tip Moth (Rhyacionia frustrana)
using Pheromone Traps

C. Asaro and C.W. Berisford 191
Impacts of the Eastern Spruce Budworm (Choristoneura fumiferana)
on White Spruce (Picea glauca) Plantations in Northern Minnesota

D.C. Blackford, K.J. Puettmann, and S.J. Seybold 192

Success of Pheromone-Induced Attack by Western Balsam Bark Beetle (Dryocoetes confusus)
and the Defense Response of Fast- and Slow-Growing Subalpine Fir (Abies lasiocarpa)

K. Bleiker, S. Lindgren, and L. Maclauchlan 193
Resistance of Elms (Ulmus Sp.) and Elm Hybrids to Elm Leaf Beetle (Pyrrhalta luteola)
under Field Conditions in East Central Arizona

P.P. Bosu, M.R. Wagner, F. Miller, and S. Campbell 193
Allozyme Variation is Associated with Douglas-fir Resistance
to Western Spruce Budworm Defoliation

Z. Chen, T.E. Kolb, K.M. Clancy, L.E. DeWald, and V.D. Hipkins 194
The Role of Monoterpenes in Resistance of Douglas-fir to Western Spruce Budworm
Defoliation

Z. Chen, T.E. Kolb, and K.M. Clancy 194
Phylogenetic Taxonomy and Nomenclatural Changes of Pine Engraver Bark Beetles
(Scolytinae: Ipini)

A.I. Cognato 195
Quasi-Synchronous Outbreaks of Forest Tent Caterpillar in Alberta I:
Period-Forcing by Non-Linear Perturbation?

B.J. Cooke 195
Quasi-Synchronous Outbreaks of Forest Tent Caterpillar in Alberta II:
Population De-Regulation by Forest Fragmentation?

B.J. Cooke and J. Roland 196

Disturbance Effects on Spruce Beetle (Dendroctonus rufipennis) Parasitism
J. Dunlop, D.W. Langor, and J.R. Spence 196

Strategic Planning Systems for Bark Beetles in British Columbia
M. Duthie-Holt, J. DeGagne, D. Tolia, N. Powel, J. Wang, and D. Belsham 197

Responses of Sub-Boreal Beetles to a Severe Windstorm Event and Silvicultural Practices
in Northeastern Minnesota

K.J.K. Gandhi, P.J. Anderson, D.W. Gilmore, R.A. Haack, W.J. Mattson,
J.C. Zasada, and S.J. Seybold 198

Volcano®: A New, Effective Control Option for the Texas Leaf-Cutting Ant
D. Grosman, F. McCook, W. Upton, and R.F. Billings 198

Climate Change Impacts on the Productivity and Health of Aspen
E.H. Hogg, J.P. Brandt, and B. Kochtubajda 199

Distribution of Ground Beetles (Carabidae) and Rove Beetles (Staphylinidae) in Burned Stands
J.M. Jacobs 199

Ecology and Management of Exotic Forest Insect Pests in the Patagonia Argentina
P. Klasmer, E.N. Botto, and J.M. Villacide 200

Inf- ReP- NOR-X-381



Aleocharine Rove Beetles of the Ancient Sitka Spruce Forest on Vancouver Island and the
Impact of Clear-Cutting on Their Diversity and Abundance (Coleoptera: Staphylinidae)

J. Klimaszewski, N. Winchester, and V. Gusarov 200

Suitability of Six Northern Hardwood Species for Larval Development and Host Selection of the Asian
Longhorned Beetle (Anoplophora glabripennis) (Motschulsky) and Associated Behaviors

L.L. Lazarus and D.G. McCullough 201

Differential Gene Expression in the Spruce Terminal Weevil Feeding on
Resistant Versus Susceptible Host Trees

I. Leal, E.E. White, T.S. Sahota, and J. Manville 201

Outbreak of an Exotic Defoliator: Pine False Webworm [Acantholyda erythrocephala (L.)]
Research in New York

A.E. Mayfield, B.J. MacCulloch, and D.C. Allen 202

An Improved Trap for Large Wood-Boring Insects (Cerambycidae, Buprestidae, Siricidae)
W.D. Morewood, K.E. Hein, P.J. Katinic, and J.H. Borden 202

Influence of Substrate Water on Carabid Pine-Seed Predation
M. Nilson 203

Are Headwater Streams Important to Forest Ecosystems?: Adult Aquatic Insect
Communities in Temporary and Perennial Headwater Streams in Western Oregon

R.A. Progar and A.R. Moldenke 203

Verbenone Interrupts Attraction of Red Turpentine Beetle (Dendroctonus valens)
to Host Volatiles

N.G. Rappaport, D.R. Owen, and J.D. Stein 204

Habitat Selection by Douglas-fir Beetles (Dendroctonus pseudotsugae)
in Fallen Trees Depends on Beetle Condition

M. Reid 204

The Influence of Stand Composition and Stand Structure on the Dispersal of the
Striped Ambrosia Beetle [Trypodendron lineatum (Olivier) (Coleoptera: Scolytidae)]

J. Park and M. Reid 205

Effects of Wildfire on Oak (Quercus) Growth, Foliar Chemistry, and Herbivory
L.K. Rieske-Kinney 205

Temporal Response by Predators to Increasing Scolytid Populations Following
the 1998 Ice Storm in Eastern North America

K.L. Ryall and S. Smith 206

Boreal Spiders as Indicators of Multi-Scale Forest Structure, Disturbance, and Biodiversity
D.P. Shorthouse, J.R. Spence and T.T. Work 206

An Evaluation of the Gypsy Moth Pathogen [(Entontophaga maimaiga)
(Zygomycetes: Entomophthorales)] in Michigan Forests

, N.W. Siegert, D.G. McCullough, A.E. Hajek, and M.M. Wheeler 207

Effects of Restoration Thinning Treatments on Water Relations and Photosynthesis
of Four Size-Classes of Ponderosa Pine

K.R. Skov, K.F. Wallin, and T.E. Kolb 207

Variation in Response by Pine Engraver Beetles (Ips pint) to Ipsdienol and
Lanierone in Western Montana and Northern Arizona

B. Steed, M. Wagner, and K.F. Wallin 208

Inf. Rep. NOR-X-381 XXV



Evaluation of Bait Logs for Containment of the Brown Spruce Longhorn Beetle
(Tetropium fuscum Fabr.)

J. Sweeney, G. Smith, G. Gesner, J.E. Hurley, L. Humble, and E. Allan 208

Ecological Processes
T.R. Torgersen 209

Recent Invasions of North America Lepidoptera Defoliators in Slovakia (Central Europe)
M. Turcani 209

Biological Role of Ambrosia Fungi Associated with Trypodendron Spp.
U. Uzunovic, S. Kiihnholz, and J.H. Borden 209

Oviposition Patterns of a Cambium Miner, Phytobia Betulae, within and among Birch Genotypes

T. Ylioja, S. Hinkkanen, H. Roininen, and M. Rousi 210

FOUNDERS' WESTERN FOREST INSECT WORK CONFERENCE AWARD SPEECH 211

ADDRESSES OF REGISTRANTS 221

NOTE:

The views, conclusions, and recommendations published in this proceedings are those of the authors
and do not necessarily imply endorsement by the Canadian Forest Service.

The exclusion of certain manufactured products does not necessarily imply disapproval nor does the
mention of other products imply endorsement by the Canadian Forest Service.

W- ReP- NOR-X-381


