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NINETEENTH ANNUAL WESTERN FOREST INSECT WORK CONFERENCE
March 4-7, 1968

The Conference was convened at 9:30 a.m. on March 4, 1968, by Chairman
Richard Washburn with the opening 'of the Initial Business Meeting.

MINUTES OF THE INITTAL BUSINESS MEETING

The meeting was called to order by Chairman Washburn who then requested
the observation of a silent moment in memorium of Dr. Sam Graham and
Don Deleon, Forest Entomologists, who died during the past year. Their
contributions to Forest Entomology will be long remembered.

Recognition was also given to Paul Grossenbach who retired since our
last meeting.

The Chairman then appointed C. J. DeMars, Ken Graham, and Calvin Massey,
as nominating committee and charged them to choose a slate for the office
of Chairman, Secretary-Treasurer, and a Councilor to replace Bob Stevens.

Treasurer's Report was read and accepted upon motion by McComb and
seconded by Stevens.

Minutes of the final business meeting for 1967 was read and approved.

The Chairman then discussed the items brought forth in the Executive
Meeting; the chair opened the meeting for a discussion of the 1970
meeting; Red McComb extended an invitation to the Work Conference to
hold their meeting in Portland in 1970.

The Chairman turned the chair over to Dave Wood and Bill Bedard for
the discussion of the current conference.

New members were introduced and old members were encouraged to mske
themselves known to them.

John Shank and Calvin SooHoo moved that meeting be adjourned; it was
so ordered by Chairman at 10:10.



NINETEENTH ANNUAL

WESTERN FOREST INSECT WORK CONFERENCE

Berkeley, California

March 4-7, 1968

PEST MANAGEMENT AND FOREST ENTOMOLOGY

Mondey, March L

8:00 - 9:00
9:00 - 9:45
9:45 - 10:00

10:00 - 12:00

Registration

Initial businéss meeting

Coffee break

Concurrent workshops led by keynote speakers

Pest Management and Forest Entomology

Workshop ﬁl

Leader: R. F. Smith

Secretary: Ken Graham

Participants: J. O. Keith; C. Sartwell, Jr.; G. C. Trostle
Workshop ﬁg

Leader: A. D. Moore

Secretary: A. A. Berryman

Participants: M. D. Atkins, D. L. Dahlsten, E. G. Hunt
Workshop #3

Leader: R. van den Bosch

Secretary: J. A. Chapman

Participants: R. W. Reid, H. A. Richman, B. E. Wickman
Workshop #4

Leader: R. L. Rudd

Secretary: R. L. Lyon

Participants: J. H. Borden, R. C. Hall, W. P. Nagel
Workshop #5 (tentative)

Leader: H. J. Vaux

Secretary: R. E. Stevens

Participants: R. N. Blomstrom, M. W. Kirby, W. E. Waters

12:00 - 1:00 Lunch



1:00 - 2:45
2:45 - 3:00
3:00 - 4:30
L:30

Tuesday, March 5

T:30 - 5:00

Wednesday, March 6

8:00 - 9:45
9:45 - 10:00

10:00 - 12:00

12:00 ~ 1:00

1:00 - 2:45
2:45 - 3:00
3:00 - 5:00

Continue morning workshops
Coffee break
Continue morning workshops

Champagne receﬁtion -~ Stevens Room, Student Center

Tour of Bogg's Mountain State Forest

Discussion of root diseases and bark beetles
.F..W. Cobb

Discussion of model pest management program (grapes)
with field examples - R. L. Doutt

Report from workshop secretaries
Coffee break
Concurrent workshops:

Probability sampling as a tool in remote sensing -
R. C. Heller

Interrelationship of bark beetles, micro-organisms
and host trees - S. J. Barras

Vertebrate predation - P. H. Baldwin
Lunch
Concurrent workshops:

Evaluation of forest insect populations -
W. E. Waters

Population genetics of forest insects =
K. Graham

Insect pheromones and plant attractants -
D. L. Wood

Coffee break

Concurrent workshops:



T:30

Thursday, March 7

8:00 - 9:45

9:45 - 10:00

10:00 - 12:00

12:00 - 1:00
1:00 - 2:00
2:00 - 2:15
2:15 - 4:15

Possibilities of integrated control of the spruce
budworm - C. B. Williams, Jr.

Aids in decision making in forest insect control -
C. J. DeMars

Biological control of bark beetles - J. P. Vité

Banguet

Concurrent workshops:

Operational aspects of pest management -
G. C. Trostle

Breeding resistant trees - S. L. Krugman
Microbial control of forest insects - L. A. Falcon
Coffee break
Summaries of Wednesday and Thu:sday workshops
Lunch
Final business meeting
Coffee break

Panel discussion - keynote workshop leaders



WESTERN FOREST INSECT WORK CONFERENCE

Summary of Workshops

Workshop # 1. Leader: R. F. Smith; Secretary: K. Graham

Theme: Integrated Control.

Dr. Smith, & pioneer in the concept of integrated control of pests
in agriculture, emphasized that the increasing need for protection,
plus the increasing importance of the consequences of our actions,
are forcing us to take & new look at pest control in forestry. In

- place of the traditional single-track approach, which has failed to
provide adequate control, and through zealous over-use has led to
injurious side-effects, we need to consider pest control as an over-
all objective in which all pest control resources are integrated. In
this field, we may learn some lessons from agriculture, while at the
same time recognizing certain essential differences which affect our
decisions.

In forestry we are more often dealing with native trees and native
pests; the crop periods, and thus the investments are longer -~ termed
in forestry than in esgriculture; the margins of profits per acre per
year are narrowver; forestry is presently less prepared to deal with
economics of land productivity; forest entomology is more ecologically
based, has less complete control over the cultural situation, but

must depend extensively on applied ecology for protection; in forestry
ownership is more in large holdings with smaller controlling groups.
In agriculture, the rapid changes in varieties, culture, and harvesting
cause problems in anticipating methdds for the future.

The workshop discussions centered about the following topics: What
are the necessary elements for pest control decisions?

What are the obstacles to implementation of integrated control?
How may we hope to put integrated control programs into action?
How can economic thresholds be better defined?

What are the necessary elements for pest control decisions?

Pest control decisions must rest on more than purely entomological
considerations.

What values are at stake: social and commercial? We must think
beyond the immediate dollars and cents values of wood utilization, and
include recreational values, as well as considering the social impact
of the loss of livelihood of a forestry based community.



What are the consequences of teking no action? These are judged first
in terms of biological impact, and then translated into economic terms.

What tools asre available for assessment, research, and control, including
various alternatives for control?

What will be the likely consequences of action in terms of protection
gained by specific methods used to Various degrees of application?
What will be the costs and possible side effects?

What are the obstacles to implementation of integrated control?

Present lack of basic information is only one of numerous factors
limiting our attainmment of integrated control. Equally important is
the translation of theory and basic facts intc operational methods.
In turn the communication gap is widened by the organizational gep
between the specialist who may not even be an entomologist, and the
manager. Also, there is deed for better communication of information
to those who may be able to use it.

Another important problem is in selling new ideas. This is partly
a matter of communicating our informstion in & meaningful form, of
building up confidence by convincing forest managers that our proposals
are realistic. Selling of a new idea is also & matter of psychological

timing, such as on occasions when public concern opposes other methods
or is receptive to & new approach.

Motivation for protection of his timber is a key consideration of the

forest manager. This in turn depends on the nature of forest land

tenure under which he is operating. His attitudes and receptivity for

& particular method, or any method, will depend on whether he is responsible
for his own protection, or whether he regards it as & public responsibility;
i.e., tax-supported. Another factor in forest managers' attitudes is

their unwillingness to look far shead. '

Attitudes, especially governmental; towards preventive methods as opposed
to combat efforts, are an obstacle to the pursuit of integrated control.
Congressional law tends to favor appropriations for the more tangible

insect enemy which exists, over the prevention of its initial expansion
to an outbreak condition. ‘

Certain practical considerations limit our choice of method. The time
factor is important when an cutbreak already exists, and when there-
fore an emergency course of action must be taken if catastrophic demage

is to be prevented. Thus man-hour-dollars to achieve results may be
limiting.



Our attitudes toward emergencies tend to affect our decisions, since
we ‘are inclined to react to what could, theoretically, happen rather
than to what we can predict; probabalistically, is likely to happen.

Public attitudes; either majorities or minorities, sometimes backed
by political forces;, may compel us into courses of action which are
at variance with the ideals of integrated control. For example, for
sesthetic reasons, a public group may demand a type of protection
which is inferior in the long run. On the other hand, we could be
deprived of the legitimate use of chemical control within the frame-
work of integrated control because of public opinion.

The changing of forest managers' habits is a problem of overcoming
psychological blocks to new, and to them, uncertain methods. This
is also a matter of establishing confidence for our "product."”

How may we hope to put integrated control into action?

-Aim to adapt the scientific facts and theory to a working
form by bringing together the scattered bits of information,
interpreting their practical implications, and conducting
developmental research on the new ideas.

-Do a better Jjob of communication by translating the scientific
Jjargon into meaningful operational terms.

-Improve the surveillance prograus.

-Improve the definition of economic thresholds to which
integrated control may be directed.

-Aim at end results of pest mansgement rather than equating
the killing of insects with pest control.

-Do a better job of selling ideas to forest managers by better
communication, establishing confidence that we understand the
manager's problems and viewpoints, and that we are realistic.
We should also seek to change people's habits from established
patterns where a new idea is ignored because familiar methods
hold the field.

How can economic¢ thresholds be better defined?

-We must differentiate different forest uses which require
different degrees of protection.

-Commercial forests - timber use.

-Recreational forests - fewer insects and lower degree of damage
may be tolerated. : '



-Christmas trees.

-Watershed.

~-Then we must define the different standards for these.
-Ascertain impact of attack on the forest resource of an area.

-Understand the ecology of the insect concerned.



PEST MANAGEMENT WORKSHOP #2
Leader: A. D. Moore - Recorder:; A. A. Berryman

The discussion opened with various definitions of pest management.
There was some dissatisfaction with this term and the alternatives
regulation and integrated were proposed. In general, it was agreed
that '"pest management” should be based on:

l. Ecological apprbach.

2, Integrated control,

3. Utilizing "weak" spots in the life history of the insect.
4. Custom made methods for each species.

50' Based on sound economic guidelines.

It was felt that entomological problems should fit into the multiple-
use concept. Considerable discussion revolved around the research
approach; i.e., problem oriented research (crash program) Vs, process
or system orientated research. It was generally conceded that systems
analysis was more realistic in the face of complex population processes
but that this necessitates research teams, communication, and feedback
between disciplines involved and the basic and applied aspects. It
also brought out the pressing need for trained professionals in systems
analysis, particularly in the biological sciences.

The administrative and legislative difficulties of team research
programs were discussed and it was generally felt that the onus is on
the scientists themselves to get together and plan these programs.
Priorities and directions should be set by the group of scientists
rather than the administration.

Discussion then moved to insecticide use and misuse. The necessity

for systems analytical methods to study the effect of insecticides on
the ecosystem was stressed. On the other hand the ostracism of certain
chemicals (i.e., DDT) and substitution with less understood chemicals
may lead to more complex problems (i.e., organophosphates on cotton).
Such “"panic" procedures were considered unscientific.

The need for specific insecticides for use in pest management was
discussed. Specificity may be induced by (a) selective chemicals,

(b) dosage, (c) timing of application. Most comtrol projects use too
much insecticide giving rise to waste and contamination. Ultra-low
volume techniques will help solve this problem. Some carbamates seem
useful in ULV work with aphids, particularly as lethal effects are
sometimes passed on to succeeding generations. Possibilities for using
the insect pest or host plant to change the molecular structure of

the insecticide to a more toxic form were also discussed.



On the subject of pesticide registration, it was felt that the
opinions of all involved groups should be sought, including industry,
public health, scientists;, etc., on registration problems. The profit
motive, and its positior in insect control, received active discussion.
Opinions were expressed that too much emphasis was being placed on
research on chlorinated hydrocarbons and that wildlife and chemicals
were not mutually exclusive.

The discussion then shifted to the future of forest management, with
shortened rotation, mechanized manipulstion and harvest, and fertili-
zation. Problems involved with fertilization causing increased rodents;
aphids, and smog were mentioned. It was generally agreed that the
mechanization and monoculture of wood would probably inherit some of
the advantages and disadvantages of agriculture.
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Report Workshop #3, Biological Control
Leader: R. van den Bosch Secretary: J. Chapman

Introduction

The leader gave a critique of pest control from the viewpoint of

an agricultural entomologist. About 25 years ago DDT launched a

new era. Previous chemical treatments were primitive. Other potent
new insecticides followed DDT. The resulting revolution in pest
control elbowed out the ecological approach. Chemicals attained

the dominant role and still have it. A recent tide of concern over
use of insecticides has resulted in some new controls and regulations,
but concern is usually limited to mammals and other vertebrates. It
doesn't include the large arthropod component of the ecosystem.
Ecological considerations are not influencing chemical control proce-
dures sufficiently.

Cotton Insects as an Example

Cotton in California is a 300 million dollar crop, involving annual
sales of 20 million in insecticides, for which some 100 companies
compete. Toxicology and marketing dominate and the ecological approach
is overvhelmed. The grower is persuaded with modern sales methods in
favor of insecticides. Some companies even run their own extension
courses. Recommendations of the Experiment Station are overridden. A
serious "credibility gap” exists. But chemical control is becoming
more expensive, and more treatments are needed. Yields are not improving
enough;, so that growers are operating on a smaller profit margin and
some are in trouble. Former use of longer lasting chlorinated hydro-
carbons has been replaced by shorter term effect organophosphates.
Cotton boll worm, formerly controlled, is now moving in and becoming
more serious. Up to 95% of its populations may be destroyed by arthro-
pod predators and parasites but this influence has been largely removed
by more frequent applications of organophosphate insecticides. Some
new insecticides are posing & serious threat to wildlife. Scientific
pest control has lost, and the rational approach has been defeated.
Situation is similar in the citrus fruit industry.

Needed Approach to Pest Control

Pest control should be an exercise in ecology. An integrated effort
is needed and any one-sided approach is unsatisfactory. Chemical
control has a part to play. We can't stop using insecticides as the
agricultural environment is now ecologically unbalanced and & change
must be gradual. Use of insecticides should be more limited; (i.e-
use of selective insecticides, treatment limited to "hot spots") and
combined with other procedures. Entomologists are partly responsible

11



for the present situation in that they have usually taken a specialist
and limited view of problems. This is no longer sufficient. Pest
control is becoming very sophisticated and needs & team approach.
Present work on the cotton insect problem involves a "task force;"
considering all aspects of the growth of cotton.

Pest Control in Forestry

It was suggested that if pest control in Forest Entomology takes the
same course as in agriculture, it is doomed to failure. During the

discussions several differences between forest and agriculture were

brought out:

1. Forestry is still in its infancy in North America. Scientific
forestry has barely begun.

2. The time required for the crop is very different and this has
meny consequences. A forest may go through several cycles of
insect abundance before it is used. Cost of treatment must be
considered as a long term investment. What treatment can be done
is limited, and must be tied to what the forester is going to do
anyway, in silviculture or management.

3. Larger areas are involved in forests, giving rise to many
physical difficulties of survey and control.

4. Landownership differs. Forestry is dominated by large companies
or public agencies and has a "technocracy,"” in which decisions are
made by professional, experienced men. Companies or agencies have

a8 longer term interest than individuals. Government is in a better
position to influence companies (through tax structure, regulations,
licenses, etc.;). A large number of small landowners may have more
political influence than & few large compenies.

5. Multiple use of forest land is common and there is considerable
variation im productivity. Also, the future form in which forest
products will be marketed is not clear at this time.

Biological Control and Forest Pests

Discussion was limited to bark teetles.
Douglas-fir beetle.

There are some 18 species of arthropod and other natural enemies: mites,
nematodes, clerids, ostomids; cucujids, Coeloides, Medetera and others,
but all seem to account for only limited mortality--perhaps around 20%.
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The question was raised: how could any of these predators or parasites
be increased, or assisted in their actions? There was no answer. The
question was raised as to whether a natural enemy should be introduced
into part of the host range where it is not naturally found. It was
suggested that this would be dangerous without knowing much about what
all predator and parasite species are actually doing. When dealing
with a complex of arthropod associates it does not necessarily follow
that better control will result by increasing the numbers of species
affecting the host. A specific example in this discussion was a
Pteromalid parasite, found in only part of the range of the Douglas-
fir beetle;, but accounting for a reduction in eggs of up to 60%n It
was- pointed out, however, that by reducing intra-specific competition
such & parasite may actually increase the number of the host species.
This same possibility was suggested in the case of woodpecker preda-
tion of spruce beetle. Careful study and analysis should precede any
introduction or transport of a native predator or parasite species to
help control a host.

Spruce beetle.

There is a similar picture of invertebrate associates here; and wood-
peckers appear to be relatively more important, spruce having thinner
bark. It is considered that the complex of natural factors, including
low temperatures and biological associates, actually did stop the
large spruce beetle epidemic in Colorado. Man's efforts were probably
inconsequential. Woodpeckers are important directly with this species
and also indirectly, by reducing bark thickness and allowing parasites
to reach host more easily.

Western pine beetle.

Woodpeckers aid parasite establishment in this species, also. A mono-
graph report on population dynamics is expected to be published soon.
Up to 40 invertebrate associates of this beetle are known. However,
their total, combined effect is apparently usually not great.

Southern pine beetle.

Woodpeckers important with this species at times; and are indicators

of health of brood. Woodpeckers do not work much on smaller attacked
trees and it was found that brood in these trees was not as healthy as
in larger trees. Populations of this beetle may act differently at
different times of a given year. This is a reflection of density of
flying population, in turn related to synchrony of emergence. Also, the
species acts quite differently in loblolly pine than in long leaf pine,
and Arizone populations are different in various ways from Texas popu-
lations. This illustrates how complex a biological problem some pest
species are.

13



What Can Be Done to Control Forest Insects Without Insecticides?

The best example of a management practice which has had some success

is the California risk rating system, which serves as a guide to selec-
tive logging of ponderosa pine. It has reduced loss from western pine
beetle in east side Sierra stands, but not so much in west side stands.
On the other hand some normal forestry practices may worsen the effects *
of an insect pest. Thinning may reduce the hazard of one insect pest
but it also opens stands, often resulting in more windthrow and thus .
providing more breeding material. Chemical thinning may also be hazard-
ous in terms of insect increase by providing breeding material. Leaving
logs for emergence of parasites may be harmful rather than helpful as
they may produce more bark beetles. Use of pheromones may affect pre-
dators and parasites of bark beetles also. Studies on spruce beetle

in relation to logging slash indicate that some years slash may absorb
and reduce a populaticn, in that fewer beetles are produced than entered.
However, a potential for an 8-fold increase in slash exists, so under -
some conditions it may greatly increase the beetle populations. . Regard-
ing ambrosia beetles;, felling date is quite important in determining

log hazard, but it is hard to change logging practice in this regard.
Clean and fast logging does help by reducing breeding material.

Pulp mill availability may result in more intensive silviculture and
cleaner logging by providing a market for material that otherwise would
be left. Nonchemical control methods are mostly unproven. More in-
tensive forest management may aid pest control in the future.

Conclusions

The ecosystem approach is needed, but is barely beginning. The eco-
system approach, of course, includes man as & component. The "problems”
originate with man. The forest pest picture is very complex biologi-
cally. There is hardly any thorough analysis of any biological control
agent, let alone of their total effect. Scientific knowledge to use in
this approach is still meager. In addition there are many "political"
berriers to applying what krowledge there is. For example, strip
culture of alfalfa would reduce the problem of Lygus bugs, but inertia
of growers to new practice is a barrier. Another example is logging

vs. mill organization in lumber companiéﬁu This affects ambrosia
beetle control by isolating logging practice from pressures to control,
which operate at the mill output level. Research workers must recognize
the human or “"political” aspects of their problems. An important part
of all problems is to “sell” sound knowledge when it is available.

The role of Administrators is important here. They are the ones who can
back up the sustained; careful studies needed for real progress in
understanding, and they can play an important “"political” role in
backing rational and sound approaches.
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SECRETARY'S REPORT OF WORKSHOP NO. 4
19TH WESTERN FOREST INSECT WORK CONFERENCE

Chairman: Rudd
Secretary: Lyon

The general content of workshop 4 was side effects of pesticide use.
We could touch only briefly on a few aspects of this many-faceted
subject in the scheduled time.

l. Our emphasis w&s contamlnation of the environment by pest101de
residues and consequences of this contamination.

Scope: It 1s now well documented that we do have contamination of
air, water, and soil on a global scale. And now there is evidence
that pesticides may be carried great distances by trade winds. The
m& jor offenders, because of their chemical stability and persistence
after application, are the chlorinated hydrocarbons and principally
DDT and its degradation products.

Significance of these contaminants: The most significant consequence
of these residues is that they accumulate in animal tissues and can
e transported through food chains and build to high levels. It is
not yet clear that the consequences of this "transferring effect”
through biological systems are detrimental. But we see evidence
building that some species of animal life may be threatened with
extinction due to chemosterilizing effects or to major disruptions
in the ecosystem or through effects that we do not yet know. At
the same time; we recognized the difficulty in proving a cause -
effect relationship between accumulations of pesticide residues

in animal tissues and subsequent harmful effects to the organism
and to society.

2. OQOther Side Effects:

Two other side effects of pesticide use were brought out: (1) Resur-
gence of the target insect after initial suppression by a pesticide;
and (2) the change to major status of secondary or minor pests follow-
ing an intensive chemical control regime. We were not able to persue
these important problems to any extent. We did conclude that little
is known about how troublesome they may potentially be. Yet, at the
same time a number of the workshop members felt that the future will
see an expansion in these kinds of effects 1if heavy dependence con-
tinuss to be pleced solely on chemical controls especially on the
scale we now see in agriculture.

3. Exotic Chemicals:
We explored briefly the possibilities for reducing side effects by
substituting exotic insect control chemicals for the conventional

insecticides. Examples of these would be chemosterilants, hormones,
pheromones, bacterisl toxins; anti-feeding compounds, knockdown.
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agents, disease stressors, synergists for naturally occurring plant
chemicals and others. We discussed briefly, the first two chemo-
sterilants and hormones.

We agreed it was premature to expect to reap the benefits of these
new generation insect control chemicals soon. The state of our
knowledge about them is simply not far enough along. And by the
same token;, the potential hazards from their use are also insuffi-
ciently well known at this time. We can expect that the new
chemicals will have some of the same undesirable properties of
conventional insecticides such as a broad spectrum of activity.
They may however be less persistent and less toxic to man and
wildlife.

We considered also the question: How thoroughly should we know the
hazards (potential side effects) of & chemical before we put it to
use on a practical scale? We did not reach & consensus. Some
believed we should know the consequences of using a new chemical
completely and fully before broadscale adoption. Others of us felt
that we cannot practically know this, fully. The extreme diffi-
culty of knowing all the ramifications of a chemical's use and,

on top of this, the pressure of needs;, make it unlikely that we
could ever achieve a full prior knowledge of these ramifications.

4, Prophecy of the Future:

We attempted to prophesy about the future of pesticide use on forest
lands and the adverse consequences of that use. Our logic led
through a sequence of questions: (1) What will be the demands on
forest lands? (2) How will Forest Management practices change?

(3) What will be the pest problems? (L) And what pest control methods
will be used?

As you might expect, we quickly found ourselves bogged down in
deciding what the demands on forest lands will be and how these
demands will affect management practices.

There was considerable support for the contention that the increasing
‘competitiveness of sluminum and synthetic materials will lead more
and more toward a forest management goal of producing fiber. We may
therefore see more intensive mansgement concentrated on smaller areas
on good sites. A concentrated effort to get more output on smaller
areas of level land of good quality. Mechanization will increase

as in agriculture. Planting and fertilization will increase. Mono-
cultures may predominate and complete utilization may mean the
elimination of slash.

16



We could not &ll agree to this. So many factors that we cannot
foresee may topple any reasoned set of predictions. For example,
a ‘nontree plant might compete with trees as a producer of fiber.

Nevertheless, whether "fiber orchards" are or are not in the cards,
it was generally agreed there would remein large tracts of land
which may never be intensively managed but would function much as
they do today as watershed recreational lands and the like. Pest
control problems on such lands may be released from economic con-
siderations in part and artificisl pest control activities may be
necessary only under threat of destruction of the plant community.

On the question of future pest problems on intensively managed
lands, we were in general agreement that they will change - new
pests will arise and old ones may be expected to adapt to the new
conditions, and exotic pests may be introduced.

We agreed the temptation will be strong on these lands, as on
agricultural lands to lean heavily on chemical controls because
of their promise of quick results, and the reliable short
protection they afford.

We conclude on an optimistic note. There were & number of points
brought out about forest pest control which portend a reversal in
the wide scale application of persistent insecticides, in fact a

reversal that is well under way now (the outlook on & world-wide

basis is not as optimistic).

a. The federal committee on pest control now strongly discourages
use of DDT and other chlorinates hydrocarbons on federsl lands.

b. The use of BHC for ambrosia beetle control in log booms in
Canada is being phased out.

c. The dosage of DDT used for spruce budworm control in Canada
has been reduced and the Chemical Control Institute there is
seeking a . nonpersistent substitute for DDT.

d. The work of the IEP at Berkeley has shown that nonpersistent
ingecticides will control spruce budworm at as little as 6/100
lb/acre when applied with careful attention to drop size and

- atmospheric conditions during application.

e. The need for very high kills, above 95 or 98%, is coming into
question. Perhaps a lower dose producing, 70 or 80% kill is’
enough in some cases; leaving a reservoir of the target pest that
could suppert netural enemies.

There are probably other signs on the horizon that have not been
mentioned that did not come up during the workshop.
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Workshop #5

Western Forest Insect Work Conference
Secretary: Robert E. Stevens

The initial topic of this discussion was economic considerations involved
in pest control decision making. Dr. Vaux, the discussion leader; set
the framework by pointing out that resource management problems - of
which pest control is one - are attacked in a 2-step general process:

A, Listing a reasonable number of alternative
approaches.

B. Evaluating each one in the light of prevailing
factors, and choosing the most favorable one as
a course of action.

This process involves close working relationships between the land
manager and the protection specialist. The land manager must specify
his objectives and identify the kinds of action he is willing to

take in different areas or parts of areas. For example, greater
investments in protection or prevention might be justifiable in
timber growing areas with high site indexes as opposed to low indexes.

The protection specialist needs to be able to indicate what the land
manager can reagonably expect. For example, it would be useful for
the land menager to know there is a 30% chance that insect X will
occur in outbreak status 3 timeg during a crop rotation.

It was recognized that in most .cases in the West neither the land
manager nor the protection specialist is on solid ground in these
kinds of predictions. The value of the crop at Y years in the
future is extremely difficult to predict as are the chances for
pest outbreaks.

Also it was recognized that political factors may sometimes outweigh
bioclogical and economic ones, and also that resource management
policies are no better in this era of good communications than the
publie reaction to them.

The discussion broadepned later in the session and a number of
examples were brought out that illustrated the general considera-
tions given above. All these supported the idea that close scrutiny
of objectives is absolutely essential, that gaining further know-
ledge of pest population dynamics is Imperative, and that all efforts
toward these ends are likely worthwhile. It was concluded that
wildland manasgement - whatever the obJjective - is relatively risky
business; and should be recognized as such.
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Diseases as Factors Predisposing Ponderosa
Pine to Bark Beetle Infestations

Fields W. Cobb, Jr.

Department of Plant Pathology
University of California, Berkeley

Diseases of forest trees have occasionally been implicated in the
occurrence of bark beetle outbreaks. Yet;, there have been few
studies designed to adequately determine the significance of disease
ags a predisposing factor. Nor have there been studies to determine
the effects of disease on host physiology as related to increased
susceptibility to beetles. In 1965, a reasearch team which included
D. L. Wood, R. W. Stark, L. E. Browne (entomologists), E. Zavarin
(wood chemist), J. R. Parmeter, and P. R. Miller (plant pathologists)
initiated studies to determine the importance of diseases in the
population dynamics of bark beetles and, if important; how these diseases
act to reduce host resistance to beetles.

We have chosen to concentrate upon two types of disease which affect
ponderosa pine, one caused by root pathogenic fungi, the other by
photochemical atmospheric pollution. Root diseases are often over-
looked in assessing the cause of hbeetle epidemics because of diffi-
culties in detection. However, observations by & number of research-
ers have indicated that these diseases may be important in predispos-
ition. A study was made to determine the correlation between the
occurrence of root disease and bark beetle infestation. Three areas
in Californisa, two with histories of serious, chronic outbreaks of
bark beetles and one with a low beetle population, were investigated.
All recently killed pondeross pines detected in these areas, except
those obviously predisposed or killed by fire, flooding, road construction,
ete., and those in large group kills, were examined for evidence of
beetle attack and infection by root pathogens. Whenever both beetles
and root disease occurred in the same tree, the tree was closely
examined for symptoms such as resinosis or advanced root decay which
indicate fungus infection prior to beetle infestation. A comparable
number of living trees, chosen at random in the general area of the
dead trees, was also examined for evidence of root disease. The
results are summarized below.

Boggs Mt. State Forest: Chronic bark beetle infestation. Approxi-
metely 60 dead trees were examined; 56% of the trees had severe root
disease with subsequent beetle infestation, 42% of the trees were
infested by beetles without detected disease, andia% were apparently
killed by root disease alone. Root disease was not detected in any of
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contamination of some insect food items of birds. Insects most
immediately affected by spray and being pursued by birds tended to

have heavier contamination. Most birds collected after spraying had
spruce budworm remains in the alimentary tract but larger numbers

were present in stomachs of golden-mantled ground squirrels and chip-
munks. A chipmunk was observed foraging for spruce budworm larvae on
an infested tree before spraying, and similar activity was observed

for other chipmunks and a red squirrel (Pillmore). Spraying for insects
during the nesting season of birds may knock off the food supply of the
birds, forcing them to leave the area letting their young starve.
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WORKSHOP: EVALUATION OF FOREST INSECT POPULATIONS

Moderator - W, E. Waters

Following general agreement by the approximately 40 participants that
"evaluation" included consideration of economic and social factors in
addition to the biological ones, the moderator outlined the steps or
components comprising a complete evaluation of a forest insect population:

I. Initial observation of abnormal tree growth or injury, or
the presence of noticeable numbers of a potentially injurious
insect.

ITI. Identification and verification of the insect inveolved.
III. Assessment of current degree and extent of damage, if any.

IV. Estimation of the relative gbundance of the pest and its
variability in numbers.

V. Prediction of trend in pest population and probable effects
on host trees=-=with or without applied control.

VI. Consideration and estimation of (a) economic and social values
at stake, (b) probable cost of control by method most feasible
and/or applicable, and (c) all other socio-economic factors
known or thought to bear upon the particular situation.

It was gquickly agreed that steps I and II are now handled routinely, and
subsequent discussion focused upon the latter four steps of evaluation.

Many participants criticized the widespread practice of merely rating
damage as light, medium, or heavy, mainly because such categories
seldom have relevance to economic thresholds of damage. Discussion
then dealt with damage thresholds, and it was generally agreed that
the lack of well-defined damage thresholds for most forest situations
poses & major obstacle to adequate evaluation. A few people suggested
that, even if damage thresholds were known for various kinds of forest
situations, management objectives in many cases are so vague and in
other cases so subject to change that often the evaluating entomologists
may not know which particular damage threshold is applicable. Most
participants agreed, however, that evaluations could be much improved
by obtaining greater knowledge about -the ecological impact of insect
infestations.
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On the estimation of pest numbers and their variability, the moderator
pointed out that the sampling method and plan frequently are not distin-
guished from survey procedure and plan. Several examples were cited where
8 good seampling method is gvailable, but is of little use to pest
control people simply because an adequate survey procedure has not been
developed. The moderator also briefly discussed some "new" sampling
methods for classifying or estimating insect densities and related popu-
lation characteristics.. These included nonparametric or distance
meagsures, such as those based on the random pairs and nearest neighbor
ideas, and sequential methods. The participants were much interested in
the method of inverse sequential sampling because of its usefulness in
sampling endemic populations.

Many people agreed that prediction of insect population trend was the
weakest part of current evaluations, and that this weakness arises
mainly from the lack of knowledge about endemic populations. Some
people were optimistic that predictions would be improved in the near
future as results become available from current population dynamics
studies. Others indicated they were not so hopeful, because the current
population study effort is small compared to what is needed and is
focused too much upon epidemic populations. Relief of the general
problem of predicting population trend probably will not be forthcoming
until long-term population studies become the rule rather than the
exception. Relative to predicting probable damage, it was recognized
that very little effort has so far been made to understand the relation-
ship between insect population trend and damage trend. Here, as in so
many areas of study relating to evaluations; much work is needed.

There was virtually unanimous agreement that evaluations would become
increasingly difficult in the near future. Greater investments in
intensive forest practices and the increasing recreational use of
forest lands will demand more accurate and more frequent evaluations,
and will make the spectrum of considerations affecting evaluations much
greater and more complex than now.
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Population genetics of forest insects

Discussion leader: K. Graham

Advances being made in knowledge of population ecology give us reason
to believe that genetic quality in insect population material should
be considered more carefully by experimenters and field observers.,
While we sometimes concede that some of the heterogenity we find in
population stock is due to genetic variability, we often miss its
significance because it diverts our attention to the statistical
nuisance rather than its biological implications. Population genet-
ecists and ecologists tell us that populations, being heterogeneous,
are therefore selectable under various selection pressures such as
pesticides, climate, or competition; and consequently, the composition
of population material as an average is not identical from place to
place or time to time. It seems timely for us as forest entomologists
to take a close lock at the question of how genetic variability may
affect our efforts to explain, predict, and manipulate insects.

How can the genetic factor affect our work? One consideration is that
heterogeneity yields unequal responses among individuals of a population.
We are already armed with statistical analyses to handle this along

with other causes of heterogeneity.

A second consideration is that the "constitution" (however we decide

to define thig) of the average insect in a population may not be the
same from one place to another or one time to another. Therefore,
whole populations composed of these individuals will differ from place
to place and time to time. If we do not allow for such average differ-
ences, we may wonder why we obtain different degrees of correlation
between insect attack or abundance and other factors., For example, with
bark beetles, can be hope to establish good correlations between
susceptibility of trees to attack and various parameters of tree vigor
when all the while the hereditary quality of the insect stock is not
only changing but the changes are unsuspected and unknown? Recognition
of a genetic difference in populations could conceivably strengthen
rather than weaken the case for the parameters that various investi-
gators have been seeking, such as root rots, OEP, etec.

A third consideration of the genetic factor in forest entomology is
that it could provide one of the important clues to population rise

or fall when other factors cannot alone account for outbresks or their
decline,

What evidence do we have which might give some credibility to genetic

factors in rise or fall of insect (and other animal) numbers? Instances
were cited of bark beetles failing to develop into outbreaks even when
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conditions favorable to increase existed and when stands would be
considered susceptible. On the other hand instances are known of
Douglas-fir beetle flaring up into outbreaks which the usual factors
did not seem to explain.

Why have we not generally allowed for the genetic factor?

The starting point for any study is logically one point in space and
time. We then tend to think that a careful study has fully characterized
the species.

Ecologically significant differences between populations of a species
are not apparenf without specially designed tests.

Objective criteria of genetic differences have been difficult to
define,

The statistical problem of genetic (and other) variability has
diverted our attention,

Heretofore other factors have needed exploration, though ironically
would have had more significance if we could have defined the genetic
base more precisely.

Genetic studies have usually been done with convenient laboratory

insects, so that attention of forest entomologists has not been drawn

to the possible application to this field. There has been a communication
gap-

How can we attack the problem? A new technique now makes possible an
exsmination of genetic material at the molecular level of organization,
Two workers in Chicago: Hubby and Lewontin (1966 Genetics 54: 577-594)
and Lewontin and Hubby (Genetics 54: 595-609) have applied electro-
phoresis techniques to the study of genetically determined enzymes in
insect tissues. It is possible thereby not only to characterize the
genetic material of a population, but also to distinguish population
differences. The technique is not difficult. We now 4o not have a
legitimate excuse to ignore the subject where it may be important to
allow for it.

Where could we start? Logically we might compare electrophoretically

the enzymes of different population material at different times and
places to establish whether the genetic material is different and
changing. Also we could experimentally apply certain selection pressures
that we might suppose are ecologically meaningful and test the result-
ant populations both electrophoretically and by such criteria as
fecundity and survival. At least the technique should be used to
characterize the genetic material with which we are working in other
studies, This is perhaps as important as putting the species label

on it.



Forest Insect Fheromones

D. L. Wood

The discussions on this subject were concerned with the following:

A.

B.

CG

PG

1.

S. Callahan's theory on the olfactory guidance of moths.

Moths respond to the emitted infrared radistion specific
for each chemical attractant; the attractant molecule
therefore does not have to be in contact with the
sensillum to evoke the response.

The technology necessary to produce the specific infrared
spectrum of a molecule in an attempt to stimulate the
olfactory receptors in the sbsence of the molecule does
not appear to be available at the present time.

Wingbeat activity can be stimulated not only by the
chemical attractant but also by other odors, light, and
heat. The claspér response of the male is the only
behavioral component which is elicited specifically by
the pheromone.

The presence of pheromones has been established for the following
forest defoliators:

.
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Spruce budworm
Carpenterwvorm

Lodgepole needle miner
Introduced pine sawfly
Douglas-Tir tussock moth
European pine shoot moth

Many forest insects probably respond to host odors, but this
important area of forest insect research has received very
little attention. The evidence for such host selection
behavior was discussed with particular reference to the
Scolytidae, Buprestidae, Cerambycidae, and Lepidoptera.

Bark Beetle FPheromones.

lﬂ

Trypodendron lineatum. The tremendous dollar losses caused
by this- insect especially in the British Columbia export
market was discussed in detail. Protective sprays of BHC

have been gpplied to log booms for eight years; but residues
are now being detected in trout and oysters.  Methyl

Trithion is now replacing BHC, Systemics which are trans-
losated into the bark was suggested as a possible alternative
to prophylactic sprays. The importance of identifying and
synthesizing both the host and insect-produced attractants




and their possible use as a new approach to population
suppression was discussed. The collaborative effort

between R. M. Silverstein, Stanford Research Institute,
and J., H. Borden, Simon Fraser University, to identify
these compounds was described. J. H. Rudinsky, Oregon
State University, is also engaged in a similar effort.

Dendroctonus pseudotsugae. J, H., Rudinsky is studying host
attractants and K. M. 3ilverstein and J. H. Borden are
attempting to identify the pheromone(s) produced by this
bark beetle.

Dendroctonus frontalis., J. P. Vité and co-workers have
developed the "trap spot" method of manipulating southern
pine beetle populations in east Texas., Female infested
bolts direct the population to preselected trees near
roads where they can be felled and treated following the
attack phase. The size of the "trap spot” is regulated by
spraying & band of standing trees at variable distances
around the trees "marked" for attack. Identification of
the pheromone(s) is not being emphasized. Progress in
identification of these compounds at the University of
Georgia was unknown.

Dendroctonus ponderosae, G. B. Pitman, Boyce Thompson
Institute, described the "trap spot' method for manipulating
populations of this bark beetle in the western white pine

region of Idaho. The Royce Thompson Institute in collaboration
with G. W. Kinzer, & chemist with the Battel Memorial Institute,

Columbus, Ohio, are attempting to identify the pheromone(s)
produced by this insect. R. M. Silverstein, D. L. Wood, and
W. ¥, McCambridge, Rocky Mountain Forest and Range Experiment
gtation, U. S, Forest Service, are investigating the chemical
nature of the pheromones produced by this bark beetle
attacking sugar pine in Californis and pondeross pine in

the Black Hills,

Dendroctonus brevicomis. D, L. Wood and R. M. Silverstein
outlined recent studies of the western pine beetle pheromone
and the identification and synthesis of "brevicomin," thought
to be the principal component of this insect'’s secondary
attractant. ‘

Ips confusus., W. D. Bedard and D. L. Wood described recent
field studies which verify the activity of the three
synthetic terpene alcohols isolated and identified from
male frass.
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POSSIBILITIES OF INTEGRATED CONTROL OF THE SPRUCE BUDWORM
SPECIES COMPLEX (CHORISTONEURA SP.)

Workshop Discussion Leader: Carroll Williams

We reiterated Dr. R. H. Smith's definition of Integrated Control ag--
an ecological approach to pest control.

We then proceeded to discuss the effectlveness of various biologi-
cal, silvicultural, and chemical procedures that could be used

singly and in combination to suppress spruce budworm populations
below economic levels of damage.

One of the most obvious needs in considering possible control
programs is first of all defining the economic levels of damage.
This is very difficult tc do for forest stands. The point where
varying levels of damage become economic is strongly dependent on
the resources and our changing eccnomics--forest economies vary with
forest types and locations. BEconomic levels are also dependent on
variations in consumer demands and the difficulties of measuring the
impact of insects on yield and quality of the resource.

Generally chemical control (which is the main control procedure used
on spruce budworm) was considered when the spruce budworm population
trend was level or up, and tree mortality would occur if defoliation
continued at similar or higher levels. Mostly we are dependent on
the educated guesses of experienced field entomologists.

Pest Biology and Population Dynamics

Implicit in any ecological approach to pest control is knowledge
of the biclogy and population dynamics of the pest itself:

1. The spruce budworm species complex is widely distributed
in North America with representatives in many different
forest types. It has been divided by T. N. Freeman into
five species whose major hosts are spruce, true firs, and
Douglas-firs. Budworms feeding mainly on pines were
also described as various species.

2. The spruce budworm, Choristoneura fumiferana (Clemens) is
the most widely studied forest defoliating insect pest in
North America. ‘A large proportion of some of the most

classic work in forest entomology has been done on this
insect.
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&, A substantial amount of information exists on epidemic
population dynamics of C. fumiferana in a few forest types.
The majority of Canadian and American studies has been on
epidemic populations of this insect in eastern North
American balsam fir-white spruce forests.

Studies are needed on other Choristoneurs species in other
forest types. Additional studies on the two-year budworm
C. biennis in the Canadian Rockies, C pinus pinus in the
Take States, and C. occidentalis populations in Idaho,
Montana, and the Pacific Northwest are necessary.

b. There is very little published information on endemic
population dynamics of spruce budworm in any forest
types., Biotic factors may be more effective in regulating
low or endemic budworm populations than dense budworm ‘
populations.

We discussed in & general manner the environmentasl factors that seemed to
permit outbreaks of the eastern spruce budworm (C fumiferana) and the
western budworm (C° occidentalis)

1. Dense populations of C. fumiferans are associated with flowering
of balsam fir, large areas of essentially pure balsam fir, mature
and overmature balsam fir in mixed stands. White, red,and black
spruce &re also hosts. Spruce budworm larval development may be
more rapid on white spruce than on balsam fir.

2. C. occidentalis primary hosts are true firs, Douglas-fir and
Fngelmann spruce larval development rates and densities appear
higher on true firs than on other host species in the same
stand, Population dynamic of C. occidentalis on true firs may
be analogous to that of C. fumiferans populations on balsam
fir,

Budworm susceptible forests are increasing in Western States due to
forest succession from pine to firs in the absence of fires,

Hot dry weather is the key factor in large budworm outbreaks. Hot

dry westher increases flowering in balsam fir trees over large areas,
thereby resulting in optimum food and shelter for small budworm larvae,
Budworm development, feeding activity, and survival is greater during hot
dry weather, Any forest type and stand structure +that allows high
evapeoration rates and incresses crown exposure favors local survival of
large budworm larvae regardless of regional weather,

It is desirable to identify, evaluate, and manage epicenters or reser-

voirs of pest populations, particularly when they are small in relation
to the total potential infested area. Identification of epicenters has
been done from time to time:
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1. Lake Nipigon, Ontario - the area from which the huge outbreak
during the early part of this century originated and gained
momentum. A mature balsam fir stand is now present.

2. Colorado Pass - Clearwater area Idaho - Montana. Budworm -
populations on fir sprayed five times to no avail as popu-
lations regained epidemic status within two years following
each spraying.

3. True fir concentrations in the Wallowa Mountain Ranges of =
eastern Oregon were the epicenters from which the 1945-55
budworm outbreak spread in Wallowa County.

Silvicultural Procedures

One of the procedures we may employ in manipulating the environment
to make it less conducive to budworm population buildup is forest
cutting. We usually call this procedure silvicultural control. The
following might be attempted using this procedure. - Many of the

suggestions for “"Bastern North America” are well documented in the
literature.

A, Tastern North America

1. Reduction of balsam fir complement in forest stand.
Encourage less budworm susceptible conifers and some
hardwoods to achieve diversified forest types thereby
breaking up continuous canopies of balsam fir.

2, Cutting large overmature trees, and plan short
rotations for pure balsam fir stands and mixed fir
spruce stands. The cutting units should be kept
small (40-60 acres) and arranged to attain a
diversification in age classes between adjacent units
in succeeding balsam fir forest stands.

B. Western North America

1. Reduction of the true fir complement in &ll budworm
populated forest stands.

2., Cutting Douglas-fir and burning cutting units to favor
Pondeross pine over all firs,

Patch clearcutting with cutting units kept as smwall as practicable should
be used to increase first and second instar budworm dispersal losses.
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The highest mortality of the generation occurs during these dispersal
periods. During dispersal periods, larvae are more likely to land
on host trees in a dense stand than in an open stand.

Biological FProcedures

We spent much of the time on biological control discussing the density-
dependent relationships between hosts and parasites. I think we
recognized that the behavior or action of parasites, predators and
disease organisms is such that we can only get partial control of pest
populations. Full control is & biological rarity.

Parasites, predators, and disease do not appear capable of suppressing
epidemic spruce budworm populations. However, some of these agents
may be more effective at low or endemic budworm population levels.

Our ignorance of endemic budworm population dynamics and consequently
our need for additional work is again illustrated.

1t may be possible to increase the complement of the seemingly ineffec-
tive natural enemies of the budworm. Perhaps some of the potentially
more effective parasites are regulated by alternate hosts. Regardless
of present levels of knowledge on parasites and predators - insecticide
application, if possible, should be timed to avoid periods when the
parasites are emerging and flying. Chemical procedures must be used

in & manner that is least disruptive to biological control of actual
and potential pests.

Chemical Procedure

Insecticides have been the main control procedure used in our attempts
to suppress spruce budworm populations.

The spruce budworm is the most destructive forest defoliating pest in
North America. As a result more acres of budworm-infested forests have
been sprayed than for any other defoliating pest.

Since 1949, tree mortality resulting from spruce budworm outbreaks has
been reduced through extensive aerial spraying programs using various
formulations of DDT on budworm-infested forests in the United States
and Canada. Decisions to use this direct control method are based on
congiderations of:

1. the current effectiveness of natural control factors;

2, the amount and nature of damage caused and expected; and

3. the economic values at stake. These values are difficult
to determine.
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Although generally good direct control of C. occidentalis population

has been obtained by aerial application of DDT at an average cost of
$1.00 per acre, widespread concern has grown over the adverse effects.

of residual DDT against nontarget organisms. This concern prompted

some federal agencies to discourage and frequently to ban the application
of DDT on Federal forest lands. Also there was evidence that spruce
budworm populations in Wew Brunswick were developing resistance to DDT.

Programs were set up to seek safer, more specific, and less persistent

insecticides to replace the wide spectrum, envirdnmentally persistent
DDT.

Some of the insecticides -~ DDD, Korlan, Sevin, and Malathion were

not as effective as DDT agalnbt the budworm at similar dosage levels.
Phosphamldon is effective against the budworm and is only one-fortieth
as toxic as DDT to young Atlantic and Pacific salmon. But it is ex-
tremely toxic to birds. Laboratory and field tests show that one of the
most promising insecticides for budworm control is a carbamate called .
Zectran. Zectran appears to have many of the characteristics sought
in the basic chemical. It is much more toxic to spruce budworm than
DDT;, hence it can be applled in small amounts not hazardous to other -
forms of life. Zectran is especially safe to fish, birds, and small
mammals. It is also nonpersistent, breaking down in sunlight within

a few hours.

We realized that our application procedures must be reevaluated and
updated. Target selectivity and percent mortality can be increased
by the manner the insecticide is applied.

First of all it is realized that most of the insecticide applied in

past programs was wasted in large drops which did not hit the budworm
but contaminated the envircnment.

Recent research shows that droplets below 50 micron are most effec-
tive in causing budworm mortality, about 97 percent of the droplets
found on dead larvae in field tests were below 50 microns. Spray

equipment has been developed to produce droplets below the 110
micron size.

Secondly, these small drcplets are carried to the budworm larvae by
atmospheric transport and diffusion much more than the larger droplets
which are more apt to be filtered out by the forest canopies. Strict
attention must be paid to normal diurnal wind patterns in the drainages
t0 be sprayed in order for the cloud of insecticide to be more accurately
directed to the target insects.

Thirdly; budworms parasitized by the overwintering parasites, Apantales
sp..and Glypta sp., survive the applications of Zectran (also DDT)
proportionatéely better than unparasitized budworm larvae and larvae
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parssitized by other parasites. Consequently, the incidence of parasit-
ization expressed as %the number of parasites per 100 budworm larvae
increagses after the insecticide application.

Fourthly, field tests have shown that Zectran is relatively specific
in its action by reducing budworm populations to a much greater extent
than most populaticons of insects associaied with it in tree crowns,

We have differentisl mortality that favors nonpest insects,

Conclusions

It may be possible through integrating various control procedures to
keep budworm populations below the economic level by:

1. Reducing or comverting budworm susceptible forest types
through logging and conbtrcel of speciles composition by
ilogging and burning.

2. Attaining a diversification of species and age classes
tc reduce the component of susceptible species and age
groups in the stands. The frequency of budworm outbreaks
in an ares may thereby be reduced.

3. Judicious use should be masde of a nonpersistent relatively
specific iwmsecticide on budworm outbreaks that do occur to
increase the incidence of parasitism in the budworm popu-
lation yet not decrease the populations of alternate hosts
of the parasites in the enviromment proportionately more than
the budworm. This type of development should increase the
parasite pressure on the next budworm generation and hopefully
this situation would endure for several budworm generations.

Jdeptification of those aress where the pest-parasite ratio
is unfavorable and proper timing of chemical application
igs imporitant.

Perhaps through integrated control it no longer would be necessary or
even desirable to achieve a high percentage mortality of the pest popu-
laticon as is really the goal in chemical control. We may be satis-
fied with a mortality of 70 percent or lower so that we do not disrupt
but perhaps enhance biclogical control action where the pest-parasite
ratic is unfavorsble. A high mortality percentage is not important
per se; but a residual population regulated or suppressed below the
econonic damage level should be the goal. ‘
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Notes on workshop session on "Aids in Decision¥Making in Forest Insect
‘Control." Moderator: C. J. DeMars

About 20 people attended this session which had three guest panelists:
Dr., Ernst Valfer, Management Systems Research, Pacific Southwest Station;
Dr, Louis Falcon, cotton insect control, University of California,
Berkeley; and Mrs. Nancy Norick, biostatistician, Pacific Southwest
Station.

The general line of discussion was structured to follow Dean Vaux's
systems approach to forest management, including a consideration of
the human and administrative problems involved:

1, Specifications of the problem; insect population levels,
stand impact, control methods recommended.

2. Division of labor between forest entomologist and forest
managers; responsibilities of each.

3. Limits on the applicability of science and economics to
provide answers; when do we have to make our decision;
go to work and trust to luck?

During the workshop session the need for incorporation of insect trend
data and impact information into.the regular Timber Survey Programs of
the U. S. and Canadian Forest Services was stressed. The problem of
adding trend data, as well as stand and edaphic data, on each site,
using the Canadian Insect Survey system,was discussed. The computer-
baged system used by the U. S. Forest Service for forest inventory
data processing also appeared to have shortcomings for intensive forest
insect population work.

Dr, Valfer discussed various computer-based programs, including Elliot
Amidon's MIADSZ2¥, which could be used for recording data by point or
area.

Dr., Falcon discussed the current integrated control approach used in
cotton pest management. Extensive data have been collected, but no

systematic computer-based program has been developed to handle these
data.

Mrs. Norick discussed the pros and cons of generalized versus special-
ized computer programs for statistical analysis of field data.

The topic of mathematical models was briefly touched upon; but little
new work in this vital field was reported at this work conference.

¥MIADS2, an alphanumeric map information assembly and display system
for a large computer. U. S. Forest Service Research Paper PSW-38. 1966.
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Operational Aspects of Pest Mahagement

Leader: Gﬁlen C. Trostle
Secretary: Paul E. Buffam

One of the major concerns of the pest control entomologists was "Where
will we get the highly trained control specialists for future control
projects that use the newer, more precise control methods such as the
mist-sized droplets and specialized application equipment?” It was
noted that the Chemical Control Research Institute of the Canadian
Department of Forestry trains field personnel in Canada when needed.
Evidently the Insecticide Evaluation Project at Berkeley will have
trained personnel on some projects, but to what extent was not knows.

Entomologists on the west coast of the United States are trying to
alleviate their bark beetle problems through silvicultural approaches.
The Forest Service in California is trying to develop a market for
beetle~infested trees, but is finding a problem selling the trees
because of public attitude against blue stain in lumber. Weyerhauser
Company and the Washington Department of Natural Resources are attemp-
ting to lessen the Douglas-fir beetle problem through salvage. The
Forest Service in Oregon has lessened their western pine beetle
problems by removing high risk ponderosa pines.

It was mentioned that a land manager often has an alarmist attitude
towards insect outbreaks - control, or else the entire forest will be
destroyed. However, the forest entomologist seldom has the back-
ground information available to be able to forecast what might happen
to a stand infested by a particular insect.

It was agreed that we need results of more impact studies such as
that done by Boyd Wickman on the Douglas-fir tussock moth., Boyd
emphasized that land managers should consider insect-caused growth
loss as a major factor in the effect of an insect outbreak on a
stand, especially if the stand is being managed for maximum timber
production.

We adjourned with the thought that the forest entomologist serves to
make recommendations to the land manasger, so that he will have the
information needed to more effectively manage his land. The forest
entomologist's job is not to tell the land manager what to do.
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MINUTES OF FINAL BUSINESS MEETING
March T, 1968

The meeting was called to order by Chairman Washburn at 1:00 p.m.
followed by the introduction of Faul Keen and John Mahoney who had been
unable to attend our initial business meeting.
Minutes
The minutes of the opening business meeting were read. Paul Lauterback
moved that the minutes be approved as corrected by Ralph Hall, the motion

was seconded by George Downing and spproved by the members.

1970 Meeting Site

Suggested sites were: Moscow or Missoula by Shank and Berryman,
Portland by McComb,

Sartwell and Koerber moved and seconded that the meeting be held in
the Moscow-Missoula area. The motion was voted by the members and
80 ordered.

1069 Meeting Discussion

A motion was presented by DeMars and Dyer and accepted to allow the
theme to be determined by the local arrangements committee. It was
suggested. by the Chairman that the Chairman-elect consider a revision
of the Counstitution Reports of Committees.

Common Names Committee

Tt was moved and seconded by Wood and Bedard to accept the report
as presented. '

Ethical Practices Committee ~ by Ken Graham

The new chairman duly elected was presented with the items signifying
the authority of his office.

Nominating Committee

Ken Grahsam presented the committees nominations.

Hall and Buffam moved that the nominations be eclosed and that the
recommended slate presented by nominating committee be accepted by
a upaminous vote. The motion was carried accepting the following
offices:



Chairman - Dave Dyer

Secretary-Treasuerer - Les McMullen

Director - Paul Lauterback
Dave Wood and Bill Bedard.offered their gratitude and thanks to the
members of the conference who participated and in particular to those

who acted as discussion leaders and recorders.

Wood recognized the time and efforts of Don Dshlsten towards the
success of the conference.

The Chair was turned over to Chairman-elect Dyer who extended his
thanks as spokesman for the conference for the efforts of the out~
going offlcers ’

The meeting was adjourned at 1:50 p.m.
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MINUTES OF EXECUTIVE COMMITTEE MEETING
Merch 3, 1968
The meeting was called to order by the Chairman, Richard Washburn,
at 8:30 p.m.
Present were:
Councilors:’ Bob Stevens, John Chansler, Les McMullen.
Cheirmen: Richard Washburn.
Secretary-Treasurgr: Galen Trostle,
Prograﬁ Chairmans Davé WOéd°
Ioeal Arrangemént Chairman: BRill Bedard.

The minutes of the Executive Meeting of February 27, 1967, were read
and approved.

The treasurer's report was submitted and approved.

Stevens moved that the Registration fee for the current meeting be
set at $6.00 and $3.00 for students. It was so ordered.

Theme for the 1969 meeting was to be left to the option of the
Program Chairman.

A discussion was held regarding the location of the 1970 meeting.
It was the consensus of the committee that they would favor a
location in the Mosccw-Missoula area if an invitation is forthcoming.

The chairman discussed his choice for a nominating committee and the
offices being vacated.

Bedard and Wood described the program and arrangements and encouraged
all members to be full participants.

McMullen and Bedard moved and seconded a motion to adjourn. It was
so ordered by the chairman at 10:10 p.m.



MINUTES OF THE MEETING ON COMMON NAMES OF WESTERN FOREST INSECTS

10:00 a.m. March 6, 1968, Berkeley, California

1. ‘Background: At its Denver meeting in 1965, the WFIWC declared
a 5-year morstcorium on common names of Dendroctonus, beginning
from Wood's revision of this genus in June 1963. - It was hoped
that the biological validity of the revision would be tested
during that period. The moratorium expires in June 1968.

a8, During the past year the common names committee was asked
to act on the assignment of common names to Dendroctonus -
pondercsae and D. cbesus. This request was made by
R. L. Furniss who is presently revising the USDA Mlsc.
Publ. 273.

'b. Further, Charles Sartwell, Jr., proposed the common name
"Mountain Pine Beetle" for D. ponderosae and opposed the'
common name “"Spruce Beetle' for D. obesus.

2. After considerable dlscu581on the Committee proposed the follow1ng

common names:

&+ "Mountain Pine Beetle" for D. pondercsae. 7Prior to this
proposal the common names "Black Hills Beetle" and "North-
western Pine Beetle" were also considered. The latter two

common hames were regected on the basis of their geographical

restr;ctlveness.

b. "Jeffrey Pine Beetle™ for D. j‘eff’rezi° Work done by R. H. Smith

and by G. Lanier and D. L. Wood shows that D. jeffreyi is a

valid species and the committee agreed that this beetle should

retain its old accepted common name because of its host
gpecificity.

c. "Spruce Beetle" for D. obesus. Prior to the proposal of this

common name the Comml+tee considered the following alternate

names: “Northern Spruce Beetle" (Graham and Knight, Principles

of Forest Entomology, 4th edition), "Sitka-Spruce Beetle,"
"North American Spruce Beetle," and "Mannerheim's Spruce
Beetle." These alternate names were rejected for various
reasons.

3. The Committee proposed the delection of the presently approved
~common nemes of the following species of Dendroctonus now in
synonymy by reason of Wood's revision:
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Arizona pine beetle for Dendroctonus arizonicus Hopkins
Southwestern pine beetle D. barberi Hopkins
Alaska spruce beetle D. borealis Hopkins
Roundheaded pine beetle D. convexifrons Hopkins
Engelmann spruce beetle D. engelmenni Hopkins
Smaller Mexican pine beetle D. mexicanus Hopkins
Sitka spruce beetle D. obesus (Mannerheim)

D

D

D

Eagtern spruce beetle . Piceaperda Hopkins
Black Hills beetle . ponderosae Hopkins
Red-winged pine beetle . rufipennis (Kirby)

., fThe Committee appointed D. L. Dalhsten to its membership to replace
D. L. Wood whose term expires in 1968,

5. The Committee instructed its chairman to submit the above given
proposals to the E, S, A, Common Nemes Committee.

The meeting adjourned at 11:15 a.m.

COMMITTEE ON COMMON NAMES OF WESTERN
FOREST INSECTS

D, A, Pierce, Washington D.C.  (1969)
D. L. Wood, Berkeley, Californis (1968)
D. A. Schmiege, Juneau, Alaska (1969)
M. M. Furniss, Mbscoﬁ, Idaho (1971)
J. A. Schenk, Moscow, Idaho (1971)
L. H. McMullen, Victoris B. c.  (1971)

L. Safranyik, (for R. E. (1970)
Stevenson)
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REPORT OF THE ETHICAL PRACTICES COMMITTEE
for 1967 1968

The ethical practices committee, the EPC, now being well into the
second decade of its existence, has strived for the past year to
continue its vigilance to uphold the traditions of this now hoary
institution.

Now, whereas, the burden of this sober office has weighed héavily
on the active members as well as the alumni of this institution.

and, whereas, their heads are bloodied, though unbowed, in their
struggle to uphold the traditions.

and, whereas, tradition holds that it is the further respon51b111ty
of this committee to designate its successors and-te

and whereas, in the event that a worthy successor to this office
is not found, the EP Committee shall be empowered to withhold the
transfer of office.

However, inasmuch as we have in our midst a loyal upholder of the
traditions of this office, who has been consistent throughout the
years, and has on numerous occasions shown qualities of star
performance, it is due time that this candidate receive the recog-
nition that he merits. Not only has he shown his keen perceptivity
of quality of the object of this pursuit, but he is reported to have
achieved the rare objective of sharing a bed with a man and his
wife.

Now while all three might merit consideration for their qualifications,
it would be breaking with tradition to give a tripartite respons1b111ty,
so after due con51derat10n of all the facts.

It is therefore resolved that the outstanding candldate for this office
is Dr. ALAN BERRYMAN,
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TREASURER'S REPORT

Balance on Hand February 20, 1967
Expenses for 1967 Meeting
Received from Registration

Preparation of 1967 Proceedings

Balance on Hahd April L, 1968
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$344 .45
1,649.65
1,618.85

17.00

$296.65



MEMBERSHIP ROSTER

WESTERN FOREST INSECT WORK CONFERENCE

Note:

Active members registered at the Conference in Berkeley, California,

March 4-T, 1968, are indicated by an asterisk.

A. WESTERN MEMBERS

ALLEN, DR. GEORGE A.
(Director)
Weyerhaeuser Research Center
Weyerhaeuser Company
Tacoma, Washington 98401

AMEN,  CLARK R.
Anerican Cyanamid Co.
1145 - 1lkth Place
Corvallis, Oregon 97330

AMMAY, GENE
(Entomologist)
Intermountain Forest & Range
Experiment Station.
507 25th Street
Ogden, Utah 8LLOL

ASHRAF, MUHAMMAD
Department of Entomology
Washington State University
Pullmen, Washington 99163

 *¥ATKINS, Dr. M. D.

: (Entomologist)
Department of Forestry
Forest Research Laboratory
506 W Burnside Road
Vietoria, B.C.

BAILEY, WILMER F.
(Forester) :
U. 8, Forest Service
13429 W. 23rd Place
Golden, Colorado 80401

BAKER, BRUCE H.
(Entomologist)
U. S. Forest Service
32k 25th Street
Ogden, Utah 84401

*BALDWIN, PAUL H,
Department of Zoology
Colorado State University
Fort Collins, Colorado 80521

*BARR, BARBARA A,
Division of Entomology
University of California
Berkeley, California 94720

BARR, Dr. W. F.
(Professor)
University of Idaho
Moscow, Idaho 83843

¥BEAVER, DONALD L.
Division of Biological Control
University of California
Albany, California 94720

*BECKWITH, ROY
2625 Talkeetna Avenue
Fairbanks, Alaska 99701

*BEDARD, Dr. W. Do
(Entomologist)
Pacific Southwest Forest &
Range Experiment Station
P, 0. Box 245
Berkeley, California 9470l

BELLUSCHI, PETER
Weyerhaeuser Research Center
Weyerhaeuser Company
Tacoma, Washington 98401

% BERRYMAN, Dr. ALAN A.
(Assistant Professor)
Department of 'Entomology
Washington State University
Pullman, Washington 99164



BILLINGS, RONALD F.
Eutomology Department
Oregon State University

" Corvallis, Oregon 97331

¥BLOMSTROM, ROY N,
(Forester)
U. S. Forest Service R-5
T84T Bureka |
El Cerrito, Califoruia 94530

BORDEN, TOM B,
(State Forester)
Coloradc State Forest' Service
Colorado State University
Fort Colling, Colcradc 80521

¥BORDEN, J. H.
Pestology Centre
Simon Fraser University
Burnaby 2, British Columbia

BORG, THOMAS K.
{Student)
121 E. Lake
Fort Collins, Colorado 80521

BRIGHT, DONALD E., JR.
(Student)
University of California,
Berkeley
259 Wilson Street
Albany, Califcrnia 9706

¥BRINGNEL, GERALD
"1197 Euclid, Apte. F
Berkeley, California 94708

BRIX, Dr, HOLGER
{(Plant Physiologist}
Department of Forestry
Forest Research Leborwtory
506 W. Burnside Road
Victoria, B.C.

“BROWN, C. E.
(Entomologist)
Department of Forestry
102-11th Avenue East
Calgary, Alberta

¥BROWNE, LOYD E.
Department of Entomology

and Parasitology
Agriculture Hall
University of California
Berkeley, California 94TOL

*BUFTAM3 __Pn Eo
{Entomologist)
U, S, Forest Service
517 Gold Avenue S. W.
Albuquerque, New Mexico 87101

CADE, S.
College of Forest Resources

University of Washington
Seattle, Washington 98105

" CAEILL, DONALD B,
(Entomologist) .
U, S. Forest Service
Denver Federal Center
Building 85
Denver, Colorado 80225

¥CAMERON, ALAN E,
Division of Entomology
University of California
Berkeley, California 94720

CARLSON, S. T.
(Assistant Superintendent)

Clympic National Park
600 East Park Avenue
Port Angeles, Washington 98362

CAROLIN, V., M., JR.
(Entomologist)
Pacific Northwest Forest and

Range Experiment Station
P. 0. Box 3141
Portland, Oregon 97208

CARPENTER, G. P.
{Research Representative)
Gelgy Ag. Chem.,

916 Deborah Drive
Loveland, Colorado 80537



CARROW, ROD
‘(Student)
6101 N. W. Marine Drive
Vancouver, B. C.

-CEREZKE, Dr. HERBERT F.
(Entomologist)
Department of Forestry
102-11th Avenue, East
Calgary, Alberta, Canada

*CHAPMAN, Dr. JOHN A.
(Entomologist) .
Department of PForestry
506 W. Burnside Road °
Viectoria, B. C.

*COBB, FIELDS W.
Department of Plant Psthology
University of California
Berkeley, California 94720

*CONDRASHOFF, SERGEL F.
(Entomologist)
Department of Forestry
Forest Research Laboratory
506 W. Burnside Road
Victoria, B. C.

*COPPER; WILLIAM
Division of Biological Control
1050 San Pablo
Albany, California 9LTOE

CORNELIUS, ROYCE O,
(Managing Forester)
Weyerhaeuser Company
Tacoma Building
Tacoma, Washington 98401

CORNELL, DUDLEY
i2 8. Trail '
Orinda, California 94563

COLE, WALTER E.
(Entomologist)
Intermountain Forest Range
‘& Experiment Station
507 25th Street
Ogden, Utah 8401
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*COULTER, WILLIAM X,
(Entomologist)
Pacific Northwest Forest &
Range Experiment Station
P. O. Box 311 ‘
Portland, Oregon 97208

*COX, ROYCE G.
(Forester)
Potlatch Forests, Inc.
Lewiston, Idaho 83501

%CROSBY, DAVID
(Entomologist)
U. S« Forest Service
Box. 1631
Juneau, Alaska 99801

¥CURTIS, DON
Route 1, Box 1454B
Juneau;, Alaska 99801

*DAHLSTEN, Dr. D. L.
(Entomologist)
Division of Biological Control
University of California
1050 San Pablo Avenue
Albany, California 94706

*DALLESKE, ROBERT L.
1816 Virginia
Berkeley, California 94703

*DATERMAN, GARY
Forestry Sciences Laboratory
3200 Jefferson Way
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DAVIS, Dr. DONALD A.
(Associate Professor)
Department of Zoology and

Entomology
Utah State University
Logan, Utah 84321

*DeMARS, C. J.
(Entomologist)
Pacific Southwest Forest &
Range Experiment Station
P. 0. Box 245
Berkeley, California 94701



- DENTON, ROBERT E.
(Entomologist )
Forestry Sciences Lab.,
P. 0. Box 469
Moscow, Idaho 83843

*DOLPH, ROBERT E., JR.
(Entomologist)
U. S. Forest Service
P. 0. Box 32623
Portland, Oregon 97208

¥DOTTA, DANIEL D.
(Forester)
California Div. of Forestry
Resources Bullding
1416 Ninth Street

Sacramento, California 95814

¥DOWNING, GEORGE L.
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Pacific Southwest Forest and

Range Experiment Station
P. 0. Box 2i5
‘Berkeley, California 9LTOL

*DYER, E. D. A.
(Entomclogist)
Department of Forestry
Forest Resesarch Laboratory
506 W. Burnside Road
Victoria, B. C.
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(Plant Physiologist)
Department of Forestry
Forest Research Laboratory
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National Park Service
P. 0. Box 728
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Forest Research Laboratory
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506 W. Burnside Road
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Range Experiment Station
Forest Service Building
Missoula, Montana 59801
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FERRELL, GEORGE
175 Wilson Street.
Albany, California 9LT06

FISHER, ROBERT A.
(President)
R. A, Formula Company
25 Miner Street

Bakersfield, California 93305

‘ FLAKE, HAROLD W., JR.

(Entomologist)
U. S. Forest Service
517 Gold Avenue S, W.

Albuquerque, New Mexico 87101

FLESCHNER, Dr. C. A.

Department of Biological Control

University of California
Riverside, California 92507



¥FURNISS, MALCOIM M.
(Entomologist)
Forestry Sciences Laboratory
P. 0. Box 469
Moscow, Idaho 83843

FURNISS, R. L.
(Consulting Forest Entomologist)

€750 SW .35th Avenue
Portland, Oregon 97219

GERMAIN, CHARLES J.
221 Forestry Building
Colorado State University
Fort Collins, Colorado 80521

*FRAHAM, Dr. KENNETH
(Prof. of Forest Entomology)
Department of Zoology
Biological Sciences Building
University of British Columbia
Vancouver 8, .B,.C.

auY, W. C.
(Photographer) :
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Range Experiment Station
P. 0. Box 3141
Portland, Oregon 97208

¥GUSTAFSON, ROBERT W,
U. S. Forest Service

630 Sansome Street
San Francisco, California 911l

*¥HAIL, Dr. RALPH C.
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HALLING, C. S. »
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506 W. Burnside Road
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- BAGLAND, HERBERT
U. S. Bureau of Land Management
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Portland, Oregon 97208

55
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*HARD, JOHN S.
U. S. Forest Service
Box 1631
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*HELLER, ROBERT C.
Pacific Southwest Forest and
Range Experiment Station
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U. S. Forest Service
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U. S. Forest Service
Federal Building
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