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EIGHTEENTH ANNUAL WESTERN FOREST INSECT WORK CONFERENCE
February 28 - March 3, 1967

The meeting convened in the Stardust Hotel, Las Vegas, Nevada, at
9:00 a.m. and was opened by Chairman, J. M. Kinghorn.

Mr. Ed Fountain, City Commissioner welcomed the group on behalf of
the Mayor of the City.

MINUTES OF THE INITIAIL BUSINESS MEETING
The meeting was opened by the Cheirman, Dick Washburn,mentioning the
members who had retired during the past year. Warren Benedict,
Bob Furniss, Bill Mathis and Tom Terrell, and the recent death of
retired forest entomologist, H. J. MacAlonie.

The Chairman appointed a nominating committee and charged them to
recommend names for one councilor.

The treasurers report was approved as read. The balance on hand

was $3Lk.L5.

The minutes of the final business meeting for the 17th Conference
were read and approved as corrected on a motion by John Shenk.

The minutes of the Executive Committee were read.

A motion by Hester and Shenk wes approved which will charge the
Secretary-Treasurer with the responsibility of preparing the pro-
ceedings for the Conference in which his term of office is terminated.

Committee reports were given by:

l. David Evans for the Common Names.
2. Howard Trip for Ethical Practices.

Ron Stark suggested that future proceedings contain a program.

Stark explained that the final discussion as to the exact location
of the 1969 meeting had not yet been made.

A discussion was held as to the possible location of the 1969
meeting. Alaska and Seattle were suggested.

The meeting was adjourned on a motion by Red McComb and Ken Graham
at 10:40 a.m.



PROGRAM FOR 18TH WESTERN FOREST INSECT WORK CONFERENCE

Las Vegas, Nevada, February 28 - March 3, 1967

Monday, February 27
T:00- 9:00 PM
Tuesday, February 28
8:00- 9:00 AM
9:00- 9:L5
9:45-10:00
10:00-11:00.

I. 11:00-12:00

12:00~ 1:30 PM

IT. 1:30- 3:00
Ao
B.
C.
D.

3:00- 3:15

IIT. 3:15- 5:00
A.
B.

Registration for early arrivals.

Registration continued.

Opening remarks and welcome.

Coffee break.

Buginess meeting.

Keynote address:
"Impact of Insects on Western Forests During
the Previous Decade", Royce Cornelius,
Weyerhauser Company :

Lunch

Plenary session:
Gearing Entomology to Forest Management Objec-
tives, Moderator - Norman Johnson, Weyerhauser
Company

"Reserved Area Management"

George Tourtillot, Supervisor, Wasatch N.F.
"High Use Recreation"

Fred Dickerson, National Park Service
"Timber Production Areas"

Royce Cox, Potlatch Forest Industries
"Entomologists' Dilemma'

Don Lucht, U. S. Forest Service

Coffee break.

Plenary session:
Communication in Forest Entomology
Moderator - Tom Silvers, Forest Research Lab.,
British Columbia

"Where's the Pipeline?"
John George, U. 8. Forest Service
"Communication is a Two-Way Street
Ron Stark



Wednesday, March 1

Iv. 8:30-10:00 AM

10:00-10:15
10:15-11:L5
11:45- 1:30 PM
1:30- 6:00
Thursday, March 2
8:30-10:00 AM
10:00-10:30

V. 10:30-12:00

"Informing the Public"
Clyde Walker, Pacific SW Forest & Range Exp.
Station

"Problems of Communication in Forest Entomology
Jack Heikkenen, University of Washington

Workshops

"Management Objectives and Insect Control"
Dwight Hestor, U. S. Forest Service

"What is Adequate Control?"
Rick Johnsey, Washington Department of Natural
Resources

"Eveluation of Bark Beetles"
Bill McCambridge, Rocky Mountain Forest &
Range Experiment Station

Coffee Break.
Workshops (continued)
Luncheon with guest speaker.

Tour of Charleston Mountain Range.

Workshop summaries by individual chsirmen.
Coffee break and group photo.

Plenary session:
Recent Developments in Forest Insect Control
Moderator - Ken Graham, University of British
Columbia

"Aerial Spray Applications”
Art Moore, Pacific SW Forest & Range FExp. Sta.
"Bacillus thuringiensis"
Ralph Anderson, Bioferm Corporation
"Sex Attractants"
Dave Wood, University of California
"Biological Control"
"Viruses"
Hank Thompson, Pacific NW Forest & Range Exp.
Station
"Predators of the Balsam Woolly Aphid"
Rugs Mitchel, Pacific NW Forest & Range Exp.
Station




12:00- 1:30 PM

1:30- 3:00

VI. 3:00- 5:00

D.
E.

F.

T7:00-11:00

Friday, March 3
8:30- 9:30 AM
9:30-9:45
9:45.12:00

12:00- 1:30 PM

1:30- 5:00

"Biological Control of the Larch Casebearer"
Bob Denton, Intermountain Forest & Range Exp.
Station '

"Problems in Biological Control With Parasites
and Predators"

Don Dehlsten, University of California
"Chemical Fertilizers to Combat the Balsam
Woolly Aphid"

Rod Carrow

Lunch.

Continuation of Plenary session:
Recent Developments in Forest Insect Control

Workshops

"Remote Sensing"
Bob Heller, Pacific SW Forest & Range Exp.
Station

"Artificial Diets"
Harold Flake, U. S. Forest Service

"Evaluation of Defoliators"
Deve Crosby, U. S. Forest Service

"Use of Parasites in Forest Insect Control"
Bob Denten, Intermountain Forest & Range Exp.
Station

"Insect Control Equipment"
Don Cahill, Intermountain Forest & Range Exp.
Station

"ADP and Its Use in Forest Entomology"
C. J. DeMars, Pacific SW Forest & Range Fxp.
Station

Banquet and entertainment

Workshop summaries.

Coffee break.

-Final business.

Lunch

Optional tours of Hoover Dam or Valley of Fire.



IMPACT OF INSECTS ON WESTERN FORESTS
DURING THE PREVIOUS DECADE 1/

By
Royce O. Cornelius 2/ |

When I first saw the subject assigned by your Program Committee, the
thought occurred to me that the title could be rephrased to, "Impact
of Public Pressures on Western Foresters and Entomologists During the
Past Decade." While I do not propose to change from the original
assigned title, I note that later today you plan to discuss communi-
cations and informing the public. Certainly conservation, pesticides,
pollution and recreation have been major political and legislative
issues in the past decade. And this has affected everyone here in
terms of appropriations, research program objectives, forest pest con-
trol projects and timberland management policies. :

As all of you here know only too well, public attitudes and public
financial support carry great weight at the decision-making level on
how public lands and resources will be managed. And public attitudes
can materially influence many management practices on privately owned
lands either through weight of public opinion or by legislative
enactment providing regulatory requirements. Thus while this Conference
is concerned with forest insect problems, it is timely to keep our
discussions in focus against the broad background of public, political
and economic factors affecting forest resource management today.

Looking Back A Decade

Our first American President George Washington once made this observa-
tion about looking back: "We ought not to look back unless it is to
derive useful lessons from past errors, and for the purpose of profit-
ing by dear bought experience."

With this counsel in mind and in keeping with my program assignment

- I referred back ten years to your 1957 Western Forest Insect Work
Conference Proceedings to see what you were discussing a decade ago.
This Conference was held at the Forest Pathology Laboratory in Calgary,
Alberta in late March. No doubt a number of you attended that meeting.
‘As program chairman G. R. Hopplng outlined what your aims should be

as follows:

"(1) An exchange of work techniques, (2) an integration of work
plans and (3) a fraternity of professional f resf en%omologists.
This last implies a free exchange of ideas.”

,,ﬁ/ Keynote paper presented at 18th Annual Forest Insect Work Conference,
Las Vegas, Nevada, February 28, 1967.

g/ Chief Fbrest Engineer, Wéyerhaeuser Company, Tacoma,'washington.
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He stressed the words: : exchange, integration, fraternity and ideas -
words that may still be applied appropriately to your Conference
objectives. The theme of that meeting was a study of environmental
factors with particular reference to defoliators. Special panels
were devoted to techniques for studying environmental factors snd for
studying biology and behavior. The Committee on Common Nemes came

. up with an impressive list approved by the Conference but not by the
 Entomological Society of America. This included the balsam woolly

- aphid, Chermes piceae (Ratz), and a number of cone and seed insects.
But the insect that impressed me the most on that list was the red-
bellied clerid, Enoclerus sphegus (Fabr.).  That must be a fancy
beetle. , ‘ S '

Just to jog your memory a bit more, the Conference Secretary for your
Eighth Conference in 1957 was A. D. Moore whose address then was 112
Agriculture Hall, University of California, Berkeley. In October
1956 Art conducted a ballot to determine your 1957 preference for a
fall or spring meeting. I commend your decision in voting for a
spring meeting when you can meet in a place like Las Vegas at this
time of the year. g , : : :

I recall attending your Seventh Conference in Spokane on December 1-3,
1955, when it was cold and snowy and a real contrast to the situation
here. Incidentally, then you were still meeting in the same  city on

- .the same dates as the Western Forest Disease Work Conference. In

Spokane some of us attended parts of both meetings.

The Pesticide Issue

Anyway, so much for the exploration back into Conference history. Now
let's take a look at some of the developments that have affected your
and my activities since that time. Of the many events that took
place in the past decade the pesticide issue and the political hassles
that resulted had the greatest impact on forest pest control. This
was the era of Rachel Carson and Silent Spring, of charge and cowter
charge, of Congressional hearings, of creation of the Federal Committee
on Pest Control and of many other developments. Many: of us here were
deeply involved throughout this period in writing articles, making
speeches and presenting testimony. And the insects didn't quit
defoliating trees and killing timber just because human beings across
the country were having arguments about pesticide use.

Some of us were unfortunate enough to be involved in undertaking forest
insect control aerial spraying projects right at the time of the
controversy.. You may recall that in Southwest Washington in 1963 the
Willapa Hemlock Looper Control Project was completed successfully and

a documentary film OPERATION WHIP was produced to tell the story. The
biological impact of the project was carefully evaluated, including
followup studies conducted for a year after the spraying. Some 22
public and private organizations were involved. These studies were
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sumarized in a Status Report issued in May 1964 and in a 1966
Supplement to the Status Report issued in January 1966. These are
avallable from the Washington Department of Natural Resources.

The next year in Oregon similar procedures were applied on the
Tussock Moth Control Project near Burns. In these and other control
projects of that period throughout the West, including the Salmon
Spruce Budworm Aerial Spray Project in Idaho, a tremendous job was
done, not only in planning and execution of the projects, but also
in telling the story to the public and in documenting the biological
impact of the project on related resources. I commend you men here

-who provided the technical know-how and the research talents to

accomplish these projects successfully under very adverse circum-
stances. That you did an excellent job lg exemplified by the fact

that the Ribicoff Senate Subcommittee concluded that human health

hazards are not now significant enough to warrant drastic curbs on

the use of pesticides. Their report, Pesticides and Publlc Poliey,
released in July 1966, presented the results of two years' of study

of pesticides and numerous Congressional hearings. If you haven't

read this report you will find it to be an 1nterest1ng document for
study. ,

Looking hack in retrospect at the pesticide hassle I feel that the
Pest Action Councils, the Western Forest Pest Committee, Western

Forestry and Conservation Association and many individual entomologists

and foresters made an outstanding and effective effort in meeting
this issue head-on, in successfully warding off unnecegsary regule-
tion and in retaining pesticides in our kit of tools for battling
forest pests. Federal, state and private forest entomologists worked
cloger together than ever before. And from it came some good results
in terms of expanded research facilities and programs, which are
producing some of the new knowledge and techniques that you will be
discusging during this Conference.

Research Phllosophy

At this point I want to touch on a bit of philosophy with regard to
regearch. The Northwest Forest Pest Action Council has maintained
close liaison with the two federal agencies most closely associated
with forest pest matters. These are the Forest Service and the
Bureau of Sports Fisheries and Wildlife. To exchange respective
viewpoints and encourage continued cooperative efforts, the Council
has arranged meetings with key administrators and research personnel
of these agencies. One of these meetings in 1964 was in Denver and
included a visit to the Denver Wildlife Research Laboratory.

Recommend&tlons developed from these meetings of the Council empham
sized the need for positively oriented research. Too much research
had been focused on proving what was wrong with pesticides,
particularly DDT. We expressed the need for positive research aimed



at providing practical guidelines for forest pest control with ade-
quate consideration given to protecting forest-related resources
such as fish, wildlife and water. 1In effect we said you provide the
tools and we'll put them into practice. Another recommendation
stressed the need for communication between research agencies work-
ing on closely related problems such as pesticides. We were pleased
that favorable cooperative action resulted in response to most of
our recommendations.

Every research organization must periodically reappraise its goals,
programs and accomplishments. This includes reappraising the balance
being achieved between essential basic research and applied research.
In forest entomology there is a continuing need to orient research
toward practical applications. And forest entomologists need to
work closely with forest managers in making forest practice decisions
and in providing practical guidelines to minimize mortality losses
caused by forest insects. I urge you not to neglect basic research,
but at the same time try to keep your research efforts positively
oriented toward practical applications- I want to especially commend
the Canadians for the emphasis given to insect and disease research
in their overall forestry research efforts.

Logging - A Valuable Pest Control Tool

Although aerial forest spraying comes to many people's minds first
when forest insect control is mentioned, we should never overlook
the tremendous strides that have been made in using logging not only
to minimize forest insect losses but also to reduce deterioration
of insect killed trees. I feel that we owe loggers a real tribute.
At the same time we need to examine how we can be more helpful to
them by providing additional practical guidelines. Perhaps the out-
standing example of providing practical guidelines is the excellent
work by Paul Keen and others in developing tree classes and marking
rules for ponderosa pine. Millions of board feet of timber losses
to bark beetles have been prevented by application of these marking
rules ahead of logging. Marking rules in Weyerhaeuser pine opera-
tions have been further refined to include research recommendations
on dwarf mistletoe control and on desirable levels of cut as deter-
mined by s01ls—vegetat10n surveys.

To fully appreciate the value of these marking rules and ‘sanitation
logging as forest management tools one needs to occasionally visit
a reserved natural area. ‘I recall such an area on the Metolius
River near Sisters, Oregon. This mature ponderosa pine stand has
been riddled by severe mortality.  Shags, dead trees and windfalls
throughout the stand are a depressing sight as compared to adjacent
managed stands. But this vivid comparison illustrates effectively
the progress that forest entomologists have made possible through
research.



If I weren't attending this Conference today, I would be working on
woods operating plans and on operating policies and guidelines for

Weyerhaeuser woods operations. If you will bear with me, I’11 talk
about Weyerhaeuser timberland operations for a few minutes to illus-

trate how we put forest entomology knowledge into practical appli-
cation.

Weyerhaeuser manages 3,600,000 acres of fee ownership of which
2,800,000 acres is in seven major operating areas in the Northwest.
The balance of the ownership is in two operating areas in the South
and one in eastern Canada and the Northeast. Fach area supplies raw
material to a complex of integrated manufacturing plants.

For each area a woods operating plan is prepared, which includes

maps with overlays and corresponding tabular summaries. The base map
shows timber stand priorities for all Company ownership and delineates
by color the stands that should be logged first based on timber

stand condition. WNormally these also would be the stands most sus-
ceptible to insect attack and suffering heaviest mortality.

Next is an overlay on which all casualty timber is shown in bright
red. This includes blowdown and insect killed timber. Our source
for this is aerial surveys made three times each year - early spring
for blowdown and slides, summer for bark beetles and fall for other
insects and early bark beetle fades. This casualiy timber is mapped
on large scale aerial photos, which are left at the operating area“
Just as soon as the survey 1s completed. As many casualty timber areas
as time permits are checked on the ground jointly by the aerial
surveyor and the area forestry staff. Also we fly our managers and
key woods supervisors over the area so they will be familiar with
current problems and casualty timber locations. Thus when casualty
timber is shown on the woods operating plan map everyone knows why
it is there and that it is No. 1 priority to recover if economically
feasible. And if area personnel classify certain casualty timber as
uneconomic, they must be ready to Justify that classification.

The top overlay is the annual plan for the woods operation. All

clearcut. settings and partial cuts for thinnings, sanitation and
mortality salvege are shown. The volumes to be produced by volume,

grade and species are projected from the cutting areas outlined in

the plan. Road construction planned is shown for the current year and by
projections for two years in advance. Roads on the map are keyed by
stations to the budgeted dollars for rcad construction. It is a

simple matter by examining this top overlay to determine if the

logging and road construction planned for the year are geared to

casualty timber salvage and to the highest timber stand priority.

The next step is to develop the woods equipment budget and to select
equipment and logging systems that will meet the production needs
scheduled in the woods operating plan. Some outstanding developments



Logging Roads

It is encouraging to be able to report that by next year we'll have
our Klamath Falls Area completely roaded aside from some spurs that
can be constructed rapidly when needed. Thus, here is one large
industrial forest property in the West, where we can soon say every
tree there is like merchandise on the shelf. Whenever the pine
beetles strike anywhere, or any catastrophe occurs, we'll be able to
take immediate sanitation-salvage action. We have made economic
evaluation appraisals of advance roading in our Douglas-fir areas and
each year are stepping up our road construction in these areas. .
There the Douglas-fir beetle and balsam woolly aphid are current major
causes of mortality losses and are an important factor in justifying
advance rogding in any economic analysis. .

The Roéky-Mbuntains

Now let's turn from this account of blending entomological knowledge
into operational planning and take a look at where we are today.
Last summer with my 16 year old son I packed into the San Juan
Primitive Area in Southwestern Colorado. The summer before I drove
extensively in the Colorado Rockies including visits to Creede,
Silverton,. Aspen, Leadville, Vail and other scenic areas. I was
appalled at the- volume of Engelmann spruce killed by the Engelmann
spruce beetle.. Even when I went cross country I was glad I had
brought my caulked boots from the Northwest to keep my footing while
walking across windthrown and down trees. Utilization plants, parti-
cularly pulp mills, are essential to solving this problem in the
Rocky Mountains. Water supply, pollution, water quality, present
pulp manufacturing processes, access roads and economics appear to
stand in the way of an early solution of this problem. But in the
interests of our economy everyone concerned must work toward a solu-
tion soon..

Western Pine Region

In the Western Pine Region the Mountain Pine Beetle is on the rampage
in young ponderosa pine and in lodgepole pine stands. To the best of
my knowledge forest entomologists are not optimistic about the outcome.
Here again it is a matter of economics and utilization plant capacity
capable of economically utilizing the available material if timber-
land msnagement were applied to these stands. Nonetheless, in spite
of all the problems that may be recited I am still optimistic.

Early this month I was. in our operations in North Carolina and watched
a mechanized shear working on the front of a small crswler tractor.
This was cutting trees up to 16 inches diameter at the rate of two
trees a minute. These were being pulled to the landing in tree
lengths by rubber tired skidders with integral grapples. Thus some

of the woods production problems and economics on favorable topography
are being resolved through mechanization. And as the demands of our -

11



economy for chips and quality wood fiber expands, utilization facili-
ties will be developed for this material. I'll agree with you that
except where utilization plants exist capable of using the material
and where roads provide prompt access as at Klamath Falls, there is
no immediate solution except for Mother Nature to exercise her
ruthless silvicultural selection system with beetles as the tree
executioners.

Parks and Reserved Areas .

One other aspect of timber losses to insects will always bother me,
and that is the extensive reserve timber areas in national parks,
wilderness and other reserves. In the fall of 1954 Bob Furniss and

I drove through Yellowstone and the Grand Tetons in September on

the way to the Annusl SAF meeting in Denver. It was an entomologist's
paradise, especially the Grand Tetons. The Mountain Pine Beetle

was taking its toll. Red topped trees were everywhere. The Park
Service was spending large sums treating infested trees in a-direct
control program, particularly near heavy use areas. They knew this
was a futile delaying action and did not solve the problem. Only an
aggressive timber management program with careful selective logging
could create a healthy forest resistance to insect infestation. I
have to presume that the Park Service will go on forever fighting
their uphill ecological battle with bark beetles and -decadent forests.
Somehow in a progressive country such as ours there should be a’
better and more realistic solution.

When our distinguished Secretary of Interior Stewart Udall pro-
claimed that DDT would never again be used on Department of Interior
lands, I silently prayed that all the forest defoliators in the
western United States would suddenly converge on the real estate
under his administration. Fortunately he has a closer alliance with
the Almightly than I do or many of you here would have received
special assignments to help the Department of the Interior with their
forest pest control problems and to do this without the benefit. of
DDT. And this was while Art Moore was still trying to get his new
chemical pressure cooker at Berkeley staffed and up to a full head

of steam. Nonetheless, I wish that you, as the most knowledgeable
group of forest entomologists assembled anywhere in the United
States, would explain to me why all the hemlock looper epidemlcs that
have occurred in the Northwest have been principally on private:
forest lands and not in the Olympic National Park? And why when
Hurricane Frieda swept through the Northwest on October 12, 1962, did
it miss the national parks and instead devastate private and state
ownership? Obviously our Secretary of Interior leads a charmed life.

Silvicultural Limitations

Now for one more problem that bothers me, and this one has a more
practical aspect. In the Pacific Northwest we still have far too

12



much productive land that is inadequately stocked with conifers.

Most of these are brushy areas and ideal habitat for rabbits,
mountain beaver and other animasls. On many of the areas along the
coast Sitka spruce would be a desirable specles for use on these
rehabilitation areas. But entomologists have never developed an
eagy practical solution for control of the Sitka Spruce Weevil.

In other locations on severe sites the western white pine will out-
produce any other Northwest species. But the combination of blister
rust and Mountain Pine Beetle removes this species from the
silviculturist's kit of tools. = Then there is the European Pine

Shoot Moth that poses a real threat to the Ponderosa Pine Region, and
for which present quarantines are merely valiant delaying actions.
Thus while I know all of you are working on important problems,

don't rest on your laurels. And without question as we move toward
more intensive young stand management, the situation will be like

one of my Southern friends recounted, '"We've got problems we haven't
even bothered to talk about yet." Also I have another friend, a
silviculturist in the Northwest, who refers to entomology as "negative
silviculture." That's a challenge for all of you to overcome.

Changing Leadership

It is timely as we think again of the past decade that I was supposed
to analyze to realize that our leadership is changing and that added
responsibilities will fall on many of your shoulders soon or within
the next few years by virtue of retirements and personnel changes.
Within the last few months we have lost some stalwart leaders and
spokesmen. Warren "Bene" Benedict and Bob Purniss retired at year
end. Washington State Forester, Mike Webster, a faithful worker on
the European Pine Shoot Moth problem, passed away in January. And
even our fearless leader of the Northwest Forest Pest Action Council,
Ir. Ernest L. Kolbe, is in his last term as Chairman prior to retire-
ment. I know that you could name others. So we nust continually
develop new leadership to meet new challenges as they arise.

Conflicfs of'Interest

Before I close let's take one more look at the broad and changing
background within which we must work on forest insect problems.

In a recent paper Mr. Dewitt "Swede'" Nelson, former Director of the
Resources Department of California and now Guest Lecturer at Iowa
State University, had this to say about the conflicts of interest
encountered today in resource management: "With more leisure time,
more money and greater mobility for an exploding population there is
need to provide more recreation areas, to set aside choice and unique
seashores and wilderness areas, and to provide open space in and
around areas of population density. There is also need to produce
more of the projects of our natural resources to meet the day to day
consumption demands of the people. We therefore, find ourselves in
a paradoxical situation with a multitude of built-in conflicts of
interests and objectives.
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"So, these demands for products conflict with demands for services
and create political issues of use .versus preservation, of mass’

recreation versus wilderness, of open space versus® subdlvisions,

and of industrialization versus water quality control. - - -f—-

"Farming, grazing and logging can impinge on fish and w1ld11fe,
likewise heavy wildlife populations can be damaging to agricul-
. ture and forest crops. How one resource is managed or mismanaged
can produce either detrimental or beneficial effects on one or
more other resources. - - - - Resource managers must learn to deal
with the whole property -and all its resources.

‘Future.Trends :

Growth in our 11 western states from 1955 to 1965 was neéarly four

times the national average. Thus we must look forward in our

planning to more congested populatlons and - to the 1mpact on -
natural resources.

Today in the United States citizens of age 25 and under nearly
outnumber their elders; by 1970, there will be 100 million in '~
that age bracket. Over half our present population is under '
28 years of .age. Most of these young people grew up in urban -
- surroundings, not on the farm and in forest or rural areas.

. And the one man-one vote rule pleces the legislative decisions
‘now and even more in the future in the heavily populated areas.
Thus in forest entomology as in all -phases of future resource

 management there is a real job to be done in communications -

_.in gaining public understanding of what we're doing and why.
Let's do a good job of winning the battle with forest insects.

' Never hesitate to let people know about your progress and good

accompllshments.

The December issue of the Washington DNR Totem included a
pertinent statement, "The true measure of achievement is that
what we do today w1ll be of lasting benefit tomorrow." I

Teel that the forest resources you forest entomologists have
saved through your good efforts quallfles fully as a true )
measure of achievement. :

It's been fun being with you. Best wishes for a most success-
ful Conference. T - S
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RESERVED AREA MANAGEMENT
.By
-George Tourtillott

It is a real pleasure for me to participate in this Work Conference
and I might add~--most” timely. It is-also a pleasure to renew old
acquaintances; people that I have worked with in the past and to
meet new ones with whom I hope to work in the future.

The agenda for this Conference covers meny items and areas that
are of concern to me as an administrator, subjects that are designed
to develop the new ideas and expertise needed to meet our goals.

As a member of this panel, I have been assigned the topic:

"Reserved Area Menagement." To most of us, this brings to mind the
areas now included in the National Wilderness Preservation System.
It would also include areas that are now classified as Primitive
Areas in the National Forest System, many of which are currently
being studied for possible inclusion into the Wilderness System. In
this context, we would also be talking about other areas that may
be put into the Wilderness System that are under the Jjurisdiction
of the Park Service, Fish and Wildlife Service and others. In
addition, there might be other areas that may fall into this category
now classified as scenlc, roadless, natural and others.:

For the purpose of this discussion, I am going to be talking about

- wilderness and primitive areas, primarily. But, before we go further,
I think we. should take a few minutes and discuss the sideboards under
which we are and will be operating; namely, the National Wilderness
Preservation Act of September 3, 1964 (PL 88-577). Culminated in

the passage of this Act, was nine years of work by many, many groups
and individuals pulling and tugging to develop a workable law.
Manifest in this Act '1s one of the greatest compromises that has.
come out of Congress in many years. A paradox. A set of diametri-
cally opposed philosophies have been handed the land masnager. So
that I am not misunderstood, let me say here that I am not knocking
the Act, but I am saying that it will take all of our collective
1maginat10n and’ 1ngenu1ty to administer the Act and the Regulations
of the Secretary of Agriculture signed last May. ' '

Congress defined Wilderness as follows: "A Wilderness, in contrast
with those areas where man and his won works dominate the land-
scape, 1ls hereby recognized as an area where the earth and its
community of life are untrammeled by man, where man himself is a
visitor who does not remain. An area of wilderness is further
defined to mean in this Act; an area of undeveloped Federal land
retaining its primeval character and influence, without permanent
improvements or human habltatlon,rwhlch is protected and managed so-
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as to preserve its natural conditions and which (1) generally appears
to have been affected primarily by the forces of nature, with the
imprint of man's work substantially unnoticeable; (2) has outstanding
opportunities for solitude or a primitive and unconfined type of
recreation; (3) has at least five thousand acres of land or is of
sufficient size as to make practicable its preservation and use in
an unimpaired condition; and (4) may contain ecological, geological,
or other features of scientific, educational, scenlc, or’ hlstorlcal
value." -

Pursuant to this national policy, the Forest Service objectlves in
wilderness area management are: :

1. Maintain an enduring system of high-quality wilderness.

2. Perpetuate and, where necessary, restore those values depen- '
dent upon a w1lderness environment.

3. Provide, to the extent consistent with items 1 and 2, oppor-
tunities for public use, enjoyment, and understanding of
wllderness, and the unique experience dependent upon a
‘wilderness settlng.

L, Maintain the plants and'animals indigenous to the area.

5. Accommodate and administer those uses or activities which are
of the type generally prohibited by the Act, but which are
specifically excepted by the Act, in such a manner as to
minimize their lasting impact on wilderness environments and
values and so that the end result will prov1de optimum total
benefits to the American people.

6., Maintain steble watersheds.

Now let's cons1der the policies developed by the Forest Service to
achieve these objectives:

l. Each National Forest wilderness will be managed and the use
of all its resources will be administered so as to pro-
mote, perpetuate, or where necessary, restore its w1lderness
character and values.

2. The scope and variety of environmental conditions, unique
values, patterns of use, local customs, and traditional pub-
lic attitudes which characterize individusl National Forest
wildernesses will be recognized. As appropriate and consistent
with the aims and purposes of the Wilderness Act, such vary-
ing characteristics and differences will be reflected in
individual management plans which will be prepsred for each
National Forest wilderness as provided in standard National
Forest planning instructions.
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Both climex and successional biotic communitiés will be recog-

. nized as natural and desirable phenomenons. - E¢ological

processes will be permitted to operate naturally.

No bulldlngs will be constructed w1th1n a wilderness to pro-
vide visitor information services.

Active and positive management measures will be taken to
perpetuate or restore the wilderness characteristics or
unique values of National Forest wilderness, and positive
measures will be taken to prevent: development of sanitation
and pollution problems.

No commercisl enterprises, no roads, no uses of motorized
vehicles or motorized equipment will be allowed except,

a. In bona fide emergencies

b. When an essentlal administrative act1v1ty cannot be
accomplished by primitive methods '

c. If it is necessary to continue an essential program that
was firmly established before the area was made a part
of the wildérness system :

d. Subject to: the restrictions the Chief deems degirable,

: the use of aircraft and motor boats may continue in '
those units where they were firmly established prior to
the Wilderness Act.

In these cases, the Forest Service will abide by the regula-
tions in administering wildernesses. Our trail crews will
hike, our lookouts will be supplied by old fashioned ground
transportation such as pack animals, and only in rare cases
of management necessity, will the use of mechanical equip-
ment be authorized. In adhering to these Wilderness
Management Policies, 1t is recognized that it will cost more
to do certain jobs. In other cases, the cost will be less,
but perhaps less conveniently accomplished. v

. As you can imagine it was difficult to draw firm lines. = But

firm lines must be -drawn and adhered to by all of our people
in wilderness administration as well as packers, outfltters,
and .other users of wilderness and prlmitlve areas. - If -
exceptions are made too easily, they soon w1ll become the

~rule and our wilderness will be gone°

Existing activities prohibited by the Wilderness Act and
regulations of the Secretary of Agrlculture and ex1st1ng

improvements constructed for recreation, wildllfe, ‘administration,
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lo.

1.

12.

or any other purposes, which are not essential to adminis-
tration, protection, or use of wilderness, will be scheduled
for removal as soon as reasonable and practicable.

Resource uses and activities which are of the type generally
prohibited by the Wilderness Act, but which are specifically
excepted by that Act or subsequent established legislation,

- will be permitted and managed under multiple use principles.

However, wilderness values will dominate in:reaching manage-
ment decisions. Activities permitted by the Wilderness Act
are: : ' .

a. @Grazing of domestic livestock. No roads will be allowed.
Additional improvements or structures mey be built only
when necessgary to provide management which will protect
wilderness values.

b. Access to valid mining claims.
c. Access to state and private land must be by routes and
modes of travel approved by the Forest Service and meet

the spec1f1c need.

d. Mining, mlneral leases, and. mlneral permits.

"e. @Gathering informetion about resources must be carried out

in a menner compatible with the preservatlon of the
-wilderness environment.

f. Water use structures and related facilities with approval
of the President.

Therein lies the paradox and the managers dilemma, to which
I eluded earlier. But the policy provides for doing these
things in such a way so as to have the least permanent im-
pact on the wilderness.

There will be no buffer strips around National Forest wilder-
nesses. .

Non-Federal lands within Nationdal Forest wildernmesses will
be acquired by appropriate means.

Reasonable measures for the protection and safety of visitors
will be provided consistent with the concepts of wilderness.
Such measures will not extend to the normal risks inherent in
wilderness travel.

The native fish and wildlife in the National Forest wilder-
nesses should exist and compete in an environment where the
forces of natural selection and survival operate with opti-
mum feasible freedom.
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a. Wildlife crops will be harvested under the laws of the
State Fish and Geme Department concerned.

b. Vegetation mey be manipulated only when the need to
malntain a wilderness quality is evident.

C. Predators may be controlled where the need is well estab-
lished. Control programs will be under the supervision
of the Fish and Wildlife Serwvice. ©Poison bait and
cyanide guns cannot be used.

d. Rodents may be controlled if the need is well established.

e. Fish stocking is permitted when needed and will
ordinarily be done under the supervision of the State
Fish and Game Department. Native fish species will be
encouraged in waters which will support them.

I believe we all recognize that there are wide differences in terrain,
geographic characteristics, vegetation, climate, and animals between
wildernesses. These also must be recognized in the management plans
developed for each unit of wilderness.

We on.the Wasatch are currently working on management plans, speci-
fieslly for the High Uintas Primitive Area, which hopefully will be
placed in the Wilderness System in the not too dlstant future. Some
of the main provisos of this plan are:

1.

2.

Provides for wilderness patrolman to assist the user, distri-
bute the use away from areas of heavy concentration, light
trail msintenance, fire prevention and perhaps control, clean-
up of specific dreas, promote the idea, "Take it with you."

Provides for those improvements that are necessary for the
health and safety of the user; such as, development of
springs, primitive toilets, and perhaps simple tables and

‘fire circles where their use will enhance and protect the

wilderness values$ i.e., reduction of fire risk.

Provides for the resolution of conflicts between permitted
livestock and recreation stock.

Provides for a trail system designed to fit the wilderness;
a trail system thet will disperse use, point the way through
the country, and provide the necessary safety over the

rough spots.

‘Corrects the conditions that have grown up over the years

that are incompatible with the wilderness concept.
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6. Keeps the use impacts of pollution and site deterioration
to a minimum and away from the streams and lakes.

We have just reviewed some of the objectives and policies pertain-
ing to wilderness management; tools of the administrator. So,
where are you involved? If you think you are not, let me dispel
that complacency now. Some of you are involved now, and as time
goes on and more and more people use these areas, more of you
will become involved and to a much greater extent. How? Perhaps
like this:

Modern man and his method of use of the wilderness is, for the

most part, foreign to the ecology of the area. Early man, on the
other hand, learned to live within the delicate balance of nature
and was a part of it. Lightning and its fire is a natural
gccurrence; man caused fires are not. Insect and pathogens are an
integral part of the ecological process; man's upset of the natural
balance and subsequent insect epidemics are not.

‘We have already said that the ecological processes will be per-
mitted to operate naturally. There may be some exceptions. We

are now called upon to place a line around an area and call it
wilderness. Many factors come into play in the positioning of
this line. To the degree that we are successful in recognizing
the ecological processes in placement. of this line, we can let .

the processes operate naturally. For example, a patch of timber .
becomes infested inside the area. Do we go in and control the
epidemic or not? As the administrator responsible for the
decision, I've got to know some answers;-pretty quick! Will epidemic
cover a large area? Will it spread into the adjacent overmature
timber outside the area? Will the dead snags represent an
intolerable fire hazard that will threaten other parts of the area?
The resources outside? Will it be a complete kill and lay the soil
open for accelerated erosion? Will the reproduction be unaffec-
ted, protect the site and lead to an opportunity for scientific
study? If control measures need to be taken, what are those that
will have the leas®{ permanent impact on the wilderness? How are
the other ecological processes affected by these control measures?
What if fire occurs;man made or natural? What will the subse- .
quent insect incidence be? Can I let the fire burn, because to
control it may have a lasting impact on the wilderness? An inter-
esting decision was made last summer, when a fire occurred in the
Idsho Primitive area. It was decided to let it burn; some 5500
acres. In order to control this fire, roads and catlines would
have had lasting impacts on the area. Also the total available
fire suppression forces were committed to several large timber
fires at the time. This became, in relation, to values--low
priority. The point being, however, sometimes we don't ‘have much
time to come up with the total information on which to base the
decision. Yet, gentlemen, you are involved and this involvement
will increase.
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In conclusion, I would make one other point. Royce eluded to this
during the morning session. 7You are the experts and I, as an admin-
istrator, need your expertise and counsel. At times you may be

part of the team furnishing the facts on which any given decision is
mede. To make a wise decision, I need to know the facts, the cause
and effect, and most importantly - the alternatives. On occasion,
when everything is sald and done, a decision is made that appears to
be contrary to scientific insect control procedures. Recognize that
there are many factors and interests involved in Wilderness manage-
ment. None of them operate in a vacuum. 7You have done your Jjob and
fulfilled your role on the team by supplying the facts, providing
the alternatives—the decision in my present job is mine. Who knows,
I may even have to live with a wrong one, but sooner or later someone
is going to "punch the button and go!"

I appreciate the opportunity to share with you some of my views and
problems and wish you success in this important work conference.
Together, whether within the Forest Service family or through the
interplay of private and government programs, we can realize our goals
and meet the demands of this and future generations.

Thank you.
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Gearing Entomology to Forest Menagement Objectives
HIGH.USE RECREATION
. By :
Fred E. Dickison

High Use Recreation--a somewhat indefinite term--can best be illus-
trated by resorting to published travel forecasts for 1967 of visitors
to the areas comprising the National Park System--estimated to exceed
lh0,000,000. How many of these visitors will see the ravages or
notice the damage of insects to vegetation or forests during their
visits is not calculable--but notice, they will form opinions accord-
ingly as to our forest resource management efficiency. Unfortunately,
we'll have little or no chance to explain the role insects play in
the ecosystems. Were we to do so to the average visitor, undoubtedly
we would be reminded in some manner or other than in essence "parks
are for people, not bugs." Fortunately, approximately 95% of the
visitors are largely contained in about 5% of the total forested area--
depending on where they are at any one time--so what may have been
rioticed and is being complained about could only be a small segment
of the wvhole problem, or perhaps not even related to the serious
problem; example, "tent caterpillars keep falling on our bedrolls--
somebody ought to do something about it," while Dutch elm disease
could be taking the principal species. Most of the complaints of this
nature are satisfactorily explained away, with the real damage to
public interest and the resource itself sometimes being made by well-
intended scientists in fields of one sort or another, overemphasizing
incidental and side effects of control, which result from control-
ling the target insect that has been "out-of-balance"” so to speak
with the environment.

The "old saw" "an ounce of prevention is worth a pound of cure" was
never more true than in the case of insect infestations in developed
areas where public use is high and intangible recreational values

of the forest far outweigh any conceivable commercial value of the
forest stand or canopy. A "so-called" secondary insect inflicting
minor damage--and considered tolerable for commercial forests--could
not be tolerated in a highly used recreational forest. While we
appreciate, as forest managers, the complexities of accurate biolo-
gical evaluations of any given insect infestation at any one time,
perhaps if the forest entomologist would indicate an imbalance of
insect populations is possible or probable in certain localities
considering site, tree species, etc., we could initiate damage
prevention programs of a type that would not ordinarily be considered
from a timber management standpoint alone. What are the prospects for
this? 1Is there enough research being done specifically along this
line? 1In addition to aesthetic considerations there is also the
visitor protection and safety feature to be considered here. A number
of accidents to visitors occur annually from trees falling for one
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reason or another, including insett- depredations, and tort claims
can result despite the conduct of hazardous tree inspections and
other management functions being regularly carried out. What are
the prospects of research developing natural predators fast enough
for practical use in developed areas? What management techniques
can an entomologist recommend for developed areas, such as use of
insect repellents, to perpetuate existing stands of ™so-called"
sub~climex species as lodgepole pine where considersble monetary. .
investments have been made in public use facilities, dependent for
. the most part on a forest canopy being present. How can .entomologists
educate the general public as to the need and necessity of carry-
ing out direct control programs when imbalance of -insect popula-
tions exist to the extent that forests of certain species ‘can be
destroyed? We hear a lot about ecology today--it's a. very popular
"band wagon' to be on if you are a resource masnager. How can
entomologists help the resource manager to .place insects in their
proper 'niche" of the total resources to prevent -any imbalance from
occurring? : - ’ : : ‘

Well, gentlemen, these questions may appear as if we don't know what
we are doing with insect imbalancesin the forest, which is far from
the truth. . From a personal standpoint-I've seen very successful -
control or suppression projects carried out, using the best methods
and latest research forest entomologists could obtain. Perhaps the
criticisms of control programs. and. their degree of success are.
traceable to our own "front door" when we fail to explain or publi-
.cize our results or objectives. ' We should remember criticisms
-come in many forms. Constructive criticism is always beneficial
and destructive criticism .can be harmful only when not preceded by

constructive criticism-~in short, don't get so involved in doing
the job that you fail to adequately inform everyone what your
accomplishments are. In summary, gentlemen, what can you do to

"glamorize" your business and better serve the forest resources asg
well as the public good? - _ : S : . L
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Referring again to the mountain pine beetle as an example of an
emergency problem, thisg insect is currently killing at least
$2,500,000 of white pine annually, most of which is in federal and
state ownerships in northern Idsho and western Montana. In addition,
this beetle is causing serious problems in ponderosa and lodgepole
pines in other parts of the Western Pine Region. All forest managers
I've contacted feel we need a more aggressive research program. I
cannot agree with the reasons given for deferring a greatly expanded
effort to at least try to cope with such an extreme emergency. Neither
can I accept the argument that an expanded research program must wait
until a new laboratory is constructed, equipped and staffed.

I want to stress that forest mmnagers, both private and public,
recognize the need for and have aggressively supported expanded
laboratory facilities when Jjustified.  But this doesn't answer
emergency situations because years are always required to accomplish
the political action necessary to obtain the approprlated funds and
to construct the facilltles.

We know from hard experience that emergencies are bound to arise.
Administrative branches have recognized this by developing organiza-
tions and procedures for control operations, yet they are frequently _
handicapped by lack of knowledge because research agenc1es have failed
to prov1de adequately for emergency studies.

At this point I have another question--a sub- question of' my basic one
about more flexible research programs. Why can't research emphasis

be shifted temporarily to meet an emergency, utilizing existing
Tacilitles and personnel? Part of the reason for not shifting lies,

I know; in the practical consideration of the effect of disrupting
existing programs. However, another reason is the resistance of
individual entomologists to be even temporarily diverted from their
particular field of interest. Frankly, in my opinion; neither one

of these reasons is completely valid in the face of a serious emergency.
As a forest manager I confess I am naturally impatient and  perhaps

too unsympathetic toward research which does not build a foundation

for solution of our highest priority problems. To me it seems
inefficient, if not uncomprehensible, that some good, capable entomolo-
gists are actually following such obscure research as the wing vena-
tion ontology of minor insects and yet they are apparently oblivious
to, or at least unconcerned about the millions of board feet of

timber killed annually by insects.

And, not being a taxonomist, I often feel that much of the time and
effort spent in fretting about fine points of classifying and naming
insects could be better spent on research into more practical '
problems such as improved control methods. This is not to say we
should be oblivious to glaring errors in taxonomy. (Incidentally,
if there are any texonomists present who are still concerned about
vhat to call the mountain pine beetle, I will be heppy to furnish
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you with plenty of names—-although none of them would be prlntable )

The point I'm trying to make is that tlme, talent and money for
forest research will always be limited--especially in face .of the
competition from more glamorous and politically rewarding programs
of the Great Society--so0 we must set priorities and give specific
direction to research programs if practical results are to be .
achieved in the shortest possible time.

This leads to my second;sub-question:_ Is adequate direction being
given to forest insect research? In partially answering my own
question, I think there is room for improvement. Directed research
has worked well in many problems of industry and is the only way to
obtain quick results. Even though the results maey not always
provide positive answers to a given problem, they at least contri-
bute to the fund of knowledge necessary to point the direction for
further research. There are, of course, many arguments against too
strictly-regimented research, not the least of which is the danger
of stifling individual interest and incentive. But in view of

the tight money situation, I wonder if we can afford the luxury of
letting individuals pursue their private hobbies or interests at. :
- public expense. Surely there are ample practicasl and important
problems to absorb the talents of all.existing entomologists if
their interest could be directed toward these problems. Perhaps
this is not a major concern in forest entomology, but I assume it
may be. I've been told there is a shortage of forest entomolo-
gists, although I'm inclined to wonder about this after observing
the large attendance at this conference. "Perhaps an inventory

and evaluation of forest insect problems, existing projects and
available entomologists should be made to re-establish priorities
and to coordinhate a more intensive direction of research. If
there is truly a shortage of forest entomologists, perhaps there
are qualified people working on relatively unimportant projects in.
other fields who could be attracted to forestry problems. Certainly
there is a tremendous challenge!

My third and final sub-question is: Are governmental forest
research agencies making adequate use of outside contract research?
The tendency of forest research agencies is to continually strive
to build up their own staffs and facilities on a permanent basis.
However, from a practical standpoint, the rate and extent of - .
expansion is now rather severely limited by federal budget policy.
Yet there are excellent private and endowed research groups
capable of handling many of the problems the federal agencies say
they can't handle because of lack of men, money and facilities.

I feel the quickest most efficient and most economical way to

fill this serious gap is through. more contract research.

Encouragingly, the trend-has been at least started by the‘U.vS.
Forest Service through their contracts on bark beetle pheromone
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research with the University of Caelifornia at Berkeley and the
Stanford Research Institute. But this is only a start. Perhaps
there are other governmental contracts I don't know about. In any
event, I feel the procedure should be greatly expanded. If existing
non-governmental research agencies are effectively utilized, some

of the planned federal facilities might not be necessary. I realize
this may ring as a sour note in the ears of some, but the proposal

is at least deserving of much more serious study by research planners.

Before concluding, I .feel I must set the record straight by
announcing that my employer, Potlatch Forests, Inc., has agreed to
continue for a second year a study of the mountain pine beetle pro-
blem, with the ‘aid and cooperation of the Boyce Thompson Institute
for Plant Research.

This field project will expand studies of beetle behavior and will
strive to develop methods to utilize the natural attractants pro-

duced by the :insect and its hosts as a dev1ce for manipulation of
forest populations of the beetle.

In addition, the private forest landowners in Idaho and the State
Cooperative Board of Forestry are finalizing an agreement with Boyce .
Thompson for a project to collect, analyze and (hopefully) synthesize
the various volatile compounds produced by D.p. and its hosts which
are involved in flight orientation, host finding, and mass attack.
Included will be further studies of laboratory and field bioassay
methods essential to verifying the attractiveness of compounds
isolated and synthesized.

I want to make "it clear that in striving to develop a method for
controlling the mountain pine beetle, we are making no advance claims
of success. But, in the opinion of the forest land owners I have
contacted, the timber values -at stake fully warrant an aggre<s1ve
effort. :

Those of us who must live, day-to-day, with the problem of such
excessive timber losses feel we simply can't sit on our hands, walt—
ing for appropriations from Washlngton--whlch may not come.

For the last fifteen years we have been chasing the mountain pine
beetle through selective salvage operations. We have also conducted
some direct control by treating infested trees. While these efforts
have helped control the insect in certain areas, they are expensive
and difficult to maintain over such a large infested acreage. In
addition, the increased proportion of white pine harvested creates
marketing problems, as I pointed out earlier. We desperately need a
method of attracting at least part of the beetle population to more
accessible locations where they can be more easily exterminated and
where infested trees can be more readily salvaged. We will be happy
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if we can reduce pine mortality by even one-half or one-quarter in
moderately infested stands because this would enable us to do a
better job of concentrating salvage operations in the more heavily
infested stands.

There is, of course, no guarantee that this expanded research
effort will develop an effective method of control, but we feel
it is the best hope currently in sight. In any event, we are
confident we will at least have contributed significantly to-the
fund of scientific knowledge about Dendroctonus ponderosae.

In summary, gentlemen, I simply repeat my questlons for the con-
sideration of this Conference:

My basic question is: Why can't forest entomological research be
made more flexible to meet emergencies as they arise?

My secondary questions with respect to hopefully achieving this
flexibility are:

Why can't research emphasis be shifted temporarily to meet emer-
. gencies, utilizing existing facilities and personnel?

Is adequate direction being.givenuto forest insect research?

Are governmental research agencies. making adequate use of outside.
contract research? :

In conclusion, I hope my remarks have not seemed hypercritical,
because I've intended them to be constructive, yet sufficiently
provocative to stimulate discussion. I recognize there will
always be honest differences of opinion, for which I am thankful
because this is conducive to advancement of knowledge and
accomplishment in any field of science.

Thank you, gentlemen, for your kind attention, and best wishes for

a successful Conference and for finding better solutions to our
many serious forest insect problems.
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ENTOMOLOGISTS' DILEMMA
By
Don Lucht

When I was first asked to present a paper on "The Entomologist's
Dilemms,” the first thing I did was go and look up exactly what the
word "dilemma' means. I came up with two definitions. The first
one I saw was: "A dilemma is the necessary choice between equally
undesirable alternatives." The other one given, and which I prefer
was: "The horns of a dilemma: - The equally unde51rable alternatives
between which a choice must be made."

Well--after I thought about it a moment--it was apparent that I am in
a dilemma about 93% of the time, and the other 7% of the time, I am
on annual leave and thinking of something else. By definition, and
probably by actual fact, then, we, as forest entomologists, are in a
dilemma over 90% of the time. In most cases where we are asked by a
land manager to provide him with a solution to an entomological
problem, we have, usually, more than two alternatives, but all of
them generally are equally undesirable. Why is this so? I think one
reason is that there has been a rather rapid and drastic change in
the use of our public lands, and therefore, in the technigue of land
management. We on the other hand have not changed rapidly or dras-
tically enough in our coping with the problems that the land manager
has presented to us. For example, in the 1900's, if an insect infes-
tation--either bark beetles or defoliators--was found infesting or
destroying, say, five hundred thousand acres of timber, no one got
too excited about it. But, as the public became more aware of
conservation needs and we began paying more attention to our renewable
natural resources, we became more aware of the need to preserve these
resources and to manage them on a sustained basis. The time finally
came that people charged with this responsibility of land menagement
became. interested in infestations on fifty thousand acres, then on
five thousand acres, then on five hundred acres, on fifty acres, and
finally on five acres, and now today, especially in the southwest,

we are concerned not only with five individual trees, but in some
cases, with one tree.

One other thing that'makes this a difficult situation is that we
provide technical and professional assistance to many different
agencies who have totally different objectives in managing forested
lands. For example, the Forest Service is concernmed primarily with
the multiple use concept; whereas the Bureau of Indian Affairs is
concerned with the greatest return to the indian, and the Park Service
of course, is dedicated to preserving the asesthetic values of the
forested lands for the engoyment of the visiting public and future
generations.

30

i M - e A - - —_ | YN



Depending on which agency forester you are talking to, or which one
has requested assistance on a technical matter dealing with the
field of forest entomology, the acreage values are greatly differ-
ent. Even within our own agency, the recreationist looks upon an
area of sixty acres, in the light of people use, as just as impor-
tant as six thousand acres of timberiand is to the timberman. - We
must, therefore, answer the recreationist in the Forest Service,
the forester within the Forest Service, the forester within the
Bureau of Indian Affairs, and the forester within the Park Service,
differently. Therefore, we must remember who we are talking to,
what the problem 1is, what his objective is, and what we are going
to tell him. I think you can readily see that this can and has
very rapidly become a very complex situation, and we must come up
with some answers. What are these answers going to be?

Can we tell the recreation staff officer within the Forest Service
that "This is a recreation problem," that "We know little of this
insect,” that "We are going to have to ask research to apply a.

basic research technique to find out about it--and it will probably
be five or six years before we have anything to tell you definitely?"
Or are we going to have to go another way and say, "Well, it's up to
you; it's in a small recreation area and we are not 1nterested in-
this type of an entomological problem?" .

Are we going to tell the indian forester that, "Well, we have
nothing to tell you, that more research is needed?" Or as far as
the Park Service goes, "Well, this is a tree; you have no logging .
procedures; you don't log on National Park land; you are just -
going to have to let them die; you want the area in the natural -
state anyway." Well, I don't think these answers are very good,
but are ones that we must often give. What do we do? We are in
a dilemma again. In fact, we have never been out of it.

Going back a moment to my five hundred thousand, fifty thousand, .
etc., acres example, I think it is quite apparent that somewhere:
along the line, probably between five hundred acres and fifty
acres, that we must change concepts from the forest entomological
concept to what you might call "The shade tree" concept. That

is, where individual trees are of high value and that we treat
them as individual trees rather than on the overall ba51s of
acreage and timber yield. :

In other words, we are g01ng to the ornamental type of approach
and I think it is quite obvious that we are going to have to give
answers to these problems on this type of a- 51tuat10n whether we
like it or not. : :

As recreation becomes more intense, more people want fo get out in
the wilds and enjoy this type of recreation, we are going to have
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to become more interested in this type of a situation, and come up
with answers on a much faster basis than we have in the past. But
where are we going to get these answers? '

I think that we are going to have to come up with an approach be-
tween pest control and research--to answer these questions either
individually or in unison with each other. Whoever does this work,
vhether it is by each other or together, we are going to have to
come up with the answer a lot quicker. But this is going to take,
I think, a few years before we can apply this approach, and in the

meantime, we are going to have to say to the land manager, "Well, we
don't know."

gay, though, for example, that we do-approach this in a new and
different way, are we going to continue to use the basic technique,
rather than the applied technique?

Do we need to know each little detall of each insect's activities,
whether he has so many setae on the abdomen, so many on the thorax,
that he has a certain type of eye, and that he has a certain peculiar
morphological characteristic? If this is necessary to immediately
alleviate the problem, fine, but do we have to go at it and keep at
it for a number of years and report in each detail, the minute facets
of this insect's activity, or can we go and get enough information to
try to control this thing immediately and then maybe proceed on the
basic technique at a later date? In other words, can we, for example
send some eggs or larvae to the insect screening lab and have them
screen materials for us, if the problem is pressing, and ask them

to give us a good idea of what materials will work and go out and

try a suppression project?

Again, must we know every detail of the insect that we are dealing
with? Do we have to stay within our tent and not take chances or
try something new, in an effort to answer these people? If we leave
should we be treated harshly by our peers for venturing forth from
the tent of tranquility on something less than an absolutely
indestructible web? I think, then, as far as the land ranager is
concerned, it is quite apparent that we do not have all the answers
that they would like to have answered, or that we do not and will
not ever have all the answers to the questions that they may ask

us. Again, vwhy is this so?

Well, it is so because of the changing techniques used by the land
manager, and the rapid pace in which certain areas of land under
management is being put to, for example, recreation. Recreation use
pressures are increasing tremendously on all lands, and as these
become greater, more effort 1s being made to try to protect the
resources on these lands, and until we can come up with some differ-
ent answers, we are going to have to say, "We don't know." Then we
may ask the researchers and ourselves, "What are we doing to change
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this concept or change this idea that 'We don't know'?" How are
we going to go from something we don't knaw to something we do
know? Are we going to change our techniques? Are we going to
work in greater unison? Are we going to do it on our own? Or
are we going to do nothing? I think we all agree that deing
nothing solves nothing. I think we all agree that working in
unison is the best approach to a progressive solution. I think
we can see & change for greater unison already. Now should we
not try to speed up the process? Still, some skeptics may ask,
why change, we are getting by.

A nov ancient roman emperor once sald, "Observe constantly that
all things take place by change.” Thus, we must change. An
infant must be changed, but as professional men, we can change
ourselves. Let's throw away the safety pins and the medicated
talcum powder, and leave the frass to Jack. Let's be in a
dilemma only 7% of the time and on annual leave the other 93%
of the time. o :
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WHERE'S THE PIPELINE?
By
John R. George

It is indeed a pleasure to be here today. This is my first oppor-
tunity to attend one of your meetings. T have never met many of you,
but I have seen a lot of the names that appear on your program on

the entomological pipelines through the years. I look forward to the
opportunity to become acquainted with you this week.

"Where's the Pipeline"” as a topic made me start & hunt for a defini-
tion of pipeline before I could use the pick and shovel to find it.
For the purposes of this discussion, I have defined pipeline as
"keeping the family informed."

As is usually the case, one situation brings on another, so now you
ask, what family or whose family? Here, I am considering everyone a
member of the family who has an interest in forest entomology. With
that premise, the base quickly broadens so one doesn't begin to know
where to dig for the pipeline. Basically, the family, so far as
participation in your conference is concerned, includes representa-
tives of the following groups:

l. Industry

2.. Government

3. TUniversities and Foundations

4. ©Professional societies and associations
5. Mr. and Mrs. John Q. Public

8o, with individuals from these groups connected to the pipeline, what
lines do they use to keep one another informed? We can carry most
informational interchange on these four trunk lines:

l. Publications

2. Personal contacts

3. Television and radio
k. Meetings

As you can readily see, each of these trunk lines has many feeder
lines of various types and capacities.

Bince we are attending a meeting here this week and devoting much time
and considerable money to it, appparently the conference group considers
meetings a key pipeline. Many others must agree about the key role of
meetings as more and more of us spend more and more time in them. I
cannot help but wonder, after attending some meetings, if we could not

be buying much more from them if they were planned with definite out-
puts in mind.
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Primarily, meetings give us a good atmosphere for the exchange of

. ideas.

They alsco offer us an excellent opportunity to solve pro-

blems by team dynamics, but I wonder whether we use this tool of

pooling knowledge, interchanging ideas, developing alternatives,

and analyzing them as often as we could in developing recommenda-
tiones and programs. :

This approach to 1ncreas1ng meetlng output and effectiveness
could include the follow1ng steps:

1.
2.

3.

Exchange ideas on the problemé to be solved. .
Develop accurate descriptions, of the most important pro-
blems to be considered.

Descrlbe how the problems are to be resolved.

a. When

b. Where

c. By whom

Arrange for early. distribution of informatlon coverlng

dec151ons made 1n the meetlng totr

a. Partlcipants

b. Others involved in the recommended actlons.

Provide for followup to assure completlon of the work started
at the meeting. :
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COMMUNICATION IS A TWO-WAY STREET
By
Ron Stark

Recently, Alan Berryman of Washlngton State Uhlver51ty sent me a
mimeographed copy of a lecture given by a Dr. Ralph G. Nichols of the
University of Minnesota. The title of this talk was "Listening is
Good Business.” I read it with a great deal of interest, circulated
it to all my graduate students, and forgot about it until I received
the program announcement of the current Western Forest Insect Work
Conference. .Shortly before receiving the program announcement, I
leafed through a copy of Nation's Business magazine (this is not my
normal reading material. I believe I was waiting for a doctor's
appointment and it was the only magazine he had), and ran across an
article "Now Hear This" which paraphrased almost everything that Dr.
Nichols had said. - - .

Dr. Nichols had emphasized the importance of good listening habits
to a college professor, to students of all ages and scientists. The
article in Nation's Business was written from the point of view of a
businessman. Business firms have become so convinced of the impor-
tance of listening that many large corporations are now requiring
their administrative employees to take special courses in listening.
In the past year or two over 100,000 such businessmen have taken a
"listening" course and it is acceded by all that it has been profit-
able. ‘

I feel the principles put forward by Dr. Nichols are so important
that they deserve a place in this symposium. I have the impression
from the titles of the four talks to be given that the emphasis is
upon the delivery of information to the user. As I will attempt to
show, based. on the studies of Nichols and others, the onus of
utilizing that information is on the hearer as well as the deliverer.

First a few statistics based on various researches.

1. 98% of all that a man learns in his lifetime he learns
through his eyes or through his ears.

2. T0% of our conscious waking day is spent in communication.
Seven out of every ten minutes that you and I are consc1ous,
allve and awake we are communlcatlng.

3. Of this T0%, 9% is spent in writing, 16% in reading, 30% in
talking, and 45% in listening.

Now these statistics created quite a commotion among educational
circles, for the American school system is built upside down. From
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~ the beginning of elementary school right through the highest degree
a university can offer, our greatest emphasis is on reading. Much
less time is devoted to talking and prior to less than a decade ago
practically no time at all to the fundamentals of .good listening.
Nichols found in one year's period some 3,000 scientific and-
experimental researches completed and published in the medium of-
reading. (Only one had been completed in the field of listening
comprehen51on. r

: Within the past decade, however, there has ‘been some change. - About
125 Ph D's have been granted in the field of listening comprehen-
sion, scores of industries have instituted their own listening
training programe,and three departmentsof the Federal government
‘have followed suit. :

Nichols presents amu51ng, but at the same t1me frightening, examples
* of the problem of listening in school, in business, in church,. indeed
in all areas of our life. He regards the matter of listening as

a human personal responsibility in effect every hour of every day.
‘and which requires, if not formal training, rigid self-training and
\‘discipline. After much thought and reserach Nichols has come up
with what he calls the ten worst listening habits of the American
people. I believe these deserve a place in this program and they
are so important that I have had them mimeographed so.that all of
‘you will have a copy to read 1f,you_do_not listen. I have para-
phrased some of these slightly to make them more topical for this"
particular group.

Bad Listening Habit No. 1 is calling the subject uninteresting.
Many times the listener will do this_as_soon as the chairman-
announces the topic. He says: "Oh, communication and listening,
I write articles and I can hear just as well as the next fellow.
Everybody is worried about communication._ If they had something
interesting to say, then I would listen.” Having judged the .
speaker and the topic before hearing anything other than the title
of the article, he then drifts off on some other mental tangent

of concern to himself, such ‘as how to beat the crap tables in the
lounge.

The good listener starts at the same point, perhaps with the same
reaction, but comes to a different conclusion. After having
inwardly voiced his complaint he says to- himgelf, "Just a minute,
I'm trapped in here, it might be.a little embarra51ng for me to
walk right out so I'1l see if there's anything this guy says that
I can uce. S .

The key to good listening is that little three letter word use.

The good listener is a sifter, a screener, a winnower of the -

wheat from the chaff. He is always trying to find something practical
or worthwhile to store away in the back of his head to put to work
for his own selfish benefit in the months to come.
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G. K. Chesterton summed it up in these words: "In all this world

there is no such thing as an uninteresting subject. There are only
uninterested people." '

Bad Listening Habit No. 2 is criticizing the speaker's delivery,
thus blocking out any possibility of his words getting through to
you and, if you are a vocal critic, those around you as well. With
some, this gets to be an indoor pastime, the extrovert seeing how
many laughs he can get from the acquiescent listeners around him.
Again, the good listener may also have a poor reaction to a men's
delivery but, again, he comes to a different conclusion. He may
decide that he is the worst possible speaker he has ever heard and
vonder why they did not ask ten other people but then he reflects
that perhaps there was a reason for choosing this man. Depending
upon his personal relationship to the speaker, his assessment of his
importance might vary but he decides that the choice of this person
must have been based on some sensible conclusion and determines to
get whatever good there is out of that man. Usually, an amazing thing
happens. Not many moments go by before the faults of the speaker
become oblivious to the listener and the mecsage starts comlng
through (if there is a message).

An appropriate illustration might be that if one of the muscular
attendants one ‘sees hanging around the local nightclubs came in and
in profane, broken Fnglish announced that there was free booze in the
Stardust Lounge, I do not think we would criticize his delivery or
ask him to repeat it in better English, I think the line would start
forming immediately. The point is that the message is always four
times or more as important as the clothing in which it comes dressed.
As soon as we recognize this simple truth we are on our way to
becoming better listeners, because we begin to assume half the obli-
gations for cOmpleting each communlcatlon.

Bad Listening Habit No. 3 is getting overstimulated. The degree to
which any one of us gets overstimulated at meetings such as this
varies. I am not talking about the kind of stimulation we will have
Thursday night nor which many of us have every night this week. I

am talking about the reaction to the speaker. This will depend on
whether the speaker is dwelling on some topic with which we are either
conversant or interested. I am sure at one time or another all of us
have become ‘overly stimulated and have spent the whole period of the
men's talk thinklng up terrible guestions which we may ask the speaker
to embarrass or contradict him, or mentally composing a great rebuttal
speech to give as soon as he sits down. I personally have seen cases
where an individual has leaped to his feel and delivered an impas-
sioned oration on some point made early in the speaker's talk only to
have the ground cut under him by either the speaker or others saying
(in a rather disgusted tone of voice) that the speaker himself had
either corrected or presented the same contradiction. Usually, when
one is overstimulated listening efficiency drops to zero percent.
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The correctlve measures for this bad habit are "w1thhold evalua-
tion until comprehension is complete and if you are passing
this on and you are afraid your audience might not understand
those words you might say "Hear:the man out before you judge
him." Most of us are snap-judgment makers and we Jjust cannot .
wailt to fully understand the proposition before we decide to
accept or reject it. (This may be. good advice here in Las Vegas,
i.e. hear the propositlon out before you decide. )

Bad Listening Habit No. 4 is listening only-for facts.» In care-
fully conducted tests Nichols found that the hundred worse lis--
teners listened for facts and of the hundred best listeners 97%~
listened for the main ideas, the main generalizations, principles
or concepts. Nichols came to the conclusion that the good
listener is always the idea listener... He does pretty well under-
stand the central idea and uses this to give sénse and system.

to the whole discourse. Even if it is facts that are desired,
the best way to get them.is to get first the principles that
1imit or control them. Then we have a chance to retain and make -
use of those facts in the years ahead. - -

Bad Listening Habit No. 5 is trying to make an outline out of
everying we hear. Such a habit is not too prevalent at meetings
such as this for very few people bother to take notes, relying
primarily on the proceedings.. However, because of our training,
we probably think in forms of an outline. There is nothing
wrong with outlining a speech if the speaker is following an
outline pattern himself and perhaps he even should be, but a
conservative estimate has been made that no more than half the
talks we hear are going to be given. by speakers skillfully
following an outline pattern of orgamization. -Only frustration
occurs if we try to outline the unoutlinable. IListéning stops while
the listener spends his time developing a beautlful organlza- _
tional chart for what he cannot hear. ' ’

The cure for this bad habit_refers back;to Bad Listening Habit
No. 4, i.e., listening for facts rather than principles. .
Nichols found from his test students that one of the best ways-
of getting the maximum out of a talk was to have a dual note- .
taking system where on one side of a page one lists the princi- -:
ples or concepts, on the other side the -facts. The beauty of -
this system is that it does not meke any difference.whether

the speaker is well organized or confused. If he has any facts
or principles in his discourse you can screen them out. What
all this really means is very important. It should be empha-.
sized that the good listener is a flexible, adaptable kind of
note taker who adjusts his systems to the. organizational plan
the speaker is follow1ng, or the complete absence of any such
plan at all. : . .
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Bad Listening Habit No. 6 is faking attention to the speaker. I am

sure all of us In our own way have developed methods in our college
years, for church use, or committee use where we can give the appear-
ance of listening and enjoy the privacy of our own mind without any
disturbing elements intruded by the speaker. These nonlisteners are
very hard to ferret out; the speaker really has no way at all of knowing
how many of the group are listening to him unless he has had consid-
erable experience with the group such as a teacher has w1th his
students.' : :

- Good listening.is not relaxed or passive at all. Tt is characterized
by a quicker beating of the heart, faster circulation of the blood,
and a small rise in body temperature. It is energy burning and
energy -consuming. -~ In plain words, it is hard work. The best meaning
of the word attention is a collection of tensions inside the listener
that can be resolved only by getting some facts or ideas the speaker
is trying to convey.

Bad Llstening'Hablt No. 7 is tolerating or creating distractions out
in the audience. The good listener is one who .lets the speaker know
that he is inaudible and goes out of his way to quiet down those
people making dlsturbances Whlch 1nhib1t llstenlng.

Bad Llstenlng Hablt No. 8 is evading difflcult material. Again,

good and bad listening habits were found to be related to the perscnal
habits outside of educational habits of the people involved. That

is, bad listeners were those who did not even tune in educational -
television or discussion or thought-provoking radio programs.

Instead, they were the ones that make up the television ratings
responsible for . our current level of programming. Those of you: with
children take heed. o

Bad Listening Hablt No. 9 is letting emotion laden words get between
us and the speaker. This is a curious business but it has been amply
demonstrated that a single word may cause some listeners to tune a
speaker out. Some emotion words listed by Nichols are "evolution",
"clerk" for retail sales personnel, "automation", "pink","fellow
traveler", "communist", "bilg business", "Ronald Reagan", and "tuition",
are two that I have added. : ’

Now it is all very well for you to laugh and say "This is silly", but
it has been demonstrated again and again that this actually happens.
I do not envy the speakers on Friday morning if they happen to use
any words connoting mammary in any of their talks of use bimodal
graphs, for I am sure that this will be an emotion-laden word. Hope-
fully, this little paper might help to prevent inattention.

We all know that the word is not the thing; it is merely a synmbol for
it. Yet, it is also well known, though not admitted, that we go
through this life of ours letting such symbols stand between us and
selfgrowth.
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Bad Listening Habit No. lO is the most important” of all. It has
been established that on the average we talk 125 words a minute in
conversation; on a podium or in a lecture hall speakers slow down
to 100 words a minute. It is equally well established, however,
that the easy cruising speed of thought is always at least LOO -
words a minute. Now before you jump to any-concluEibns, this
differential between 100 and 400 is a pitfall, a breeder of false:
security and mental tangents. What actually happens is what has
been happening in this hall all morning. You have been tuning
speakers in, and in ten seconds have been able to identify what
any particular speaker was up to and have felt free to rip off on-
a 50-second mental holiday (which most of you probably did).

Then, because all of you feel an obligation to the Western Forest
Insect Work Conference, you cagily checked the-speaker in again,
and in another ten seconds found out what he was up to at that
point and ripped off for another 50-second holiday. You were in
for ten, out for fifty, in for ten, out for fifty, for several
minutes. However, sooner or later, on one of these mental ex-
cursions you probably hit on a topic so interesting that you -
could not hope to leave it. Now these excursions can have infinite
variations and most of them, hopefully, cen be enjoyable. How- -
ever, you have not gained what presumably you are here to gain.
Mental. island hopping is the reason why ve listen with some 25%
efficiency.

Thinking faster than a person talks (it has been estimated that
in a scientific audience the average thought speed should be
something like 800 words a minute rather than 400) need not be-

a handicap. It ought to be one of your proudest assets. To.
convert what appears to be a liability into an asset requires
only the continual practice of three mental activities every time
we hear a sustained discourse. Nichols calls these three things
the ingredients of concentration.

Ingredient No. 1 is to anticipate the next man's point.. Run. o
ahead of him mentally. Try to guess what point he is going to-
make -and think of it with a capital letter attached. :Then

check up to see whether you guess right or wrong. If you

guessed right the point gets to your cortex twice instead of

once (and you have verified your opinion of the speaker).
Learning is reinforced. If you guessed wrong. you are still a
winner. : .

Out of curiosity, most of us begin to compare Z with A, the
point we guess and. the one he made, and we are then applying
one of the three oldest laws of learning in the textbook,
which is, that we learn best by contrast or comparison with
something else. .
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Ingredient No. 2 is to identify what he has for evidence. No longer
can a man go through life just asserting points. He has to build
them, to be able to identify the materials he used.

The third ingredient of concentration is the most important. It is to
recapitulate periodically as we listen. The good listener will tune
the speaker in, listen hard for four or five minutes, and then take a
quick mental time out. In that time he will hastily summarize in his
mind the best points made in the preceding segment of discourse. In
ten seconds’ time with that enormous thought speed of ours we can
rephrase in our minds the best points made in five minutes of talk.
Half a dozen of these mental summaries interspersed through a U45- or
50-minute lecture just doubles our ability to understand and recall
its contents. These three ingredients, anticipation, identification,
and recapitulation should use up this differential of thought over
speech to great advantage to ourselves. This little bulk should not
take more than two such mental excursions.

Nichols closed his lecture with a quotation from the Bible and I do
not think it out of place even here in what has been called a 20th
century Sodom and Gomorrah.  From the fourth chapter of Mark, 23rd
and 24th verses: "If any man have ears to hear let him hear. With
what measure you mete, it shall be measured to you. . . and unto you
who hear, shall more be given.”
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INFORMING THE PUBLIC
By
Clyde M. Walker

If you are looking for signs that forestry has problemsg in informing
the public these days, you need not look far. I had planned to beat
you over the head with examples of demands for special dedications
of forest land and of excerpts from criticism of resource management.
But the keynote speech and the obvious concern for communication
problems at this meeting show that motivation is the least of your
needs.

I don't mean to suggest that our problems will go away becguse our
hearts are pure. If anything, criticism is likely to increase. OQur
work will be increasingly. exposed to public view by generations of
young men and women who schooling. includes conservation education
and who have time and money for travel and outdoor recreation. But
the chief difficulty--as Ed Capps, a Califormia outdoor writer, told
the California Nevada Section of the Wildlife Society in' January
'ml967-;is that "people are against you because they don't understand
you." "An increasingly urban population has & hard time connecting
-the management of forest resources with its daily needs for forest
products and services. :

What can we do to promote understending? Three things: (a)
Strengthen internal information programs, (b) Meet and talk to the
public (more accurately, our many publics, which include professions,
hunters, campers, ete. ), (c) Learn to work with and assist the mass
media. S

Good internal “information has to come first in+a field increasingly
dependent on science and technology. It is axiomatic that public
information starts with internal information designed to assure
effective management. New information promptly and effectively
applied makes good sense economically, and it sure helps public rela-
tions to have our best foot forward. The man in the field is the retailer
of new information, and often the only direct contact with our
publics. But if he is to put his best foot forward, we may have

to do something about bridging the gap between research and manage-
ment--a gap pointed out recently by J. W. Macon, research forester
of Consolidated Papers, Inc. (J. Egregjry‘GS(l):2h-28, 1967 ).
Although I sense excessive longing for the “good o0ld days" of -
forestry in Macon's article, I think he has some ideas for closing
the gap that deserve serlous study.

But we. can't stop with internal informstion. Somehow we must shake
the habit of talking chiefly to ourselves. Through taxes and
purchases, the publie supports both resource management and research.
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The public certainly deserves to know what's happening. We should
look for and encourage "spokesmen' with a knack for commmicating
with service clubs, youth groups, and by all means, with our own
practitioners and other professional groups. We can't leave the job
solely to "in-house" progrems. What can the professional society--
“both the organization 1tself and the individual members——do to pass
the, word along? . : . :

Whatever you do, though, Knock off the "let Goerge do it" attitude
that leads to over-dependence on the public relations department..-
Remember what happéned to Miles Standish when he relied on John
Alden.

Don't expect public relations specialists to save a lost cause.

If you are scheduling an action program, anticipate problems and
make a plan to deal with them. .A good example of this approach is
the ‘U.S. Forest Service's I&E plan for budworm spraying in the
Sawtooth National Forest in Idaho this summer. It covers all the
bases, including forest staff, community leaders, and the mass media.
And remember that dealing with problems doesn't always mean putting
the_other guy down. If there is conflict, question your actions and
motives as well as the other guy's. ‘You may find taking a second
look more profitable in the long run than defending the status quo.
The best procedure is to work together. Above all, the publie
relations specialist should be called in to plan fire prevention,
not- to put out a running fire.

-In the long run, though to spread understanding as w1dely as
possible, we'll have to turn to mass media-~-newspapers, magazines,
radio, TV, and other audio-visual activities. Here again, the
temptation is to "let George do it." Public relations depart-
ments can help you with news relesses and with advise on timing,
presentation, spe01a1 requirements of the mass media, and contact
with media pro's. But all of us need to get acquainted with, and
appreciate the problems' of those who work in the mass media;' I
have a hunch that failure to understand their problems is one of
the main reasons for complaints about. inaccuracy and inadequacy
of coverage of natural resource. newvs.

Remember reporters and writers work against 8 cruel deadlineg.
Pressure of the deadline cuts down the chance.to check every
detail. And they can't exploit-every lead.  If they are inter-
ested, they'll seek you out for an interview. If they're not
interested, wild horses couldn't' drag them. Remember, too,--. .-
that specialists in your subject are few." The general assign-
ment reporter is not able to keep up with the jargon, signifi-
cance, and background of all -science and technology.: Further-
more, the space and time in mass media are limited. -Conservation
can't expect to displace war, disease, and pestilence on the | |
front page, unless the subject is controversial or timely. Above
all, writers and editors in these media have no captive audiences.
They must interest and entertain the public as well as inform.
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Having worked both sides of the fence, I'd like to close with some
suggestions for working with mass media--some "do's and don'ts" based
on suggestions from professionals in that field.

1.

Realize "people don't understand you" and be patient with
questions. Be prepared to explain why you are studying some-
thing, your purpose, what it means o the average person, what
the practical implications are. Butdon't "talk down." Use
your own language, but talk plainly. And let the reporter ask
questions to get the feel of your subject.

Avoid the temptation to support a position. Play it straight
and honest. Don't try to be a censor or to cover up. If you
try to mislead a good reporter, you're playing with dynamite.

He is like a trial lawyer on attack. He can start digging and
come up with a story from someone else. Chances are, what he
comes up with will be less favorable than you'd get by levelling
with him.

If the overall impression left by a story is okay, forget the

‘1little things. Nine times out of ten, the things that bug you

aren't worth the worry. We tend to worry about what our
colleagues will think, instead of what the public thinks. The
mass media are for the general reader, not the specialist. If
you disagree strongly with a story, go see the reporter or editor
if you possibly can. Sit down and talk. But never argue with
an editor in his own paper. He holds all the aces.

Provide a chance for in-depth reporting when pressures permit.
Open the way for newsmen to talk to top people; hold press
conferences on timely events; take journalists on field trips.
But don't bother a reporter unless you have a good story--and
can convince him it's good. Bring him a few good items
occasionally, and one of these days he'll be calling you.

Don't demand review of reporter's copy. You may offer, or he
may ask, but don't expect it. He has to satisfy his editor and
meet a tough deadline.

Finally, remember that radio and TV are different. You won't be
able to claim you were misquoted when every word is there on
tape. The man is rare who looks good on the TV screen with his
foot in his mouth.

It all boils down to this: Informing the public requires first,

good internal information--from whistle punk to top dog; then, active
dialogue with other professions and customers; and at all times, good
working relations with mass media.
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PROBLEMS OF COMMUNICATION IN FOREST ENTOMOLOGY
By
;,'Ho Je Heikkenen

The problem of communication in forest entomology‘is two-fold: in-
volving the research scientists who produce information, and the
specialists in detection and control who use the information.:

Regardlng the productlon of . 1nformation by our 501entlsts, I believe
we should consider two major facets that contribute problems in
communication: the selection of the research program and the quality
and quantity of 1nformatlon produced by the selected research pro-
gram. : : _ .

1. Too often the selection and orientation of our research pro-
grams are based on the insect of the year, reminding me of the
- windmill facing the prevailing politicael winds concomitant with
~an ever-accelerated rotation. of meetings.

2. The output of information is often too little and too late. At
. best, our average ‘research seientist in forest entomology pro-

duces one scientific article every two years. The writing style
is collegiate - cluttered with literature reviews , tabulation
of field data, and often reworded and submitted periodically to
various journals.  Also, the continuity of research is often
broken by the transfer of scientists between projects and
localities.

Regarding two problems affecting communication for the specialist in
forest entomological detection and survey:

1. The first problem concerns the availability of published infor-
mation. Federal depository libraries (selective for forestry,
entomology or forest entomological literature) are limited.
There is no machine tabulation of entomological literature. If
an individual has the interest and ability to search the litera-
ture, funds are usually low.

2. Secondly, the lack of continuing education programs is a serious
problem. The advances in scientific technology and methods may
within five years reduce to obsolensence the finest of technical
educations.

But, to list problems is not enough; suggestions for improvement are
also required.

The problems of research orientation is admittedly bio-political.
I suggest for a goal of our work conference the revision of regional
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priorities of our forest pests, the revised priorities to be based
on the financial losses of our commercial tree species. And that
our research scientists apply themselves to studies of these pests,
until their biclogies are known and we have mastered the needed
preventative and control techniques.

The output of scientific literature appears barely adequate. But
with rising page costs, the articles must be severely edited and
the selection of editors should be by vote of the subject matter
divisions of our respective professional societies. ' The gradusteé
schools of our universities must abandon the archaic dissertation
and instead accept reprints as evidence of partial completion of
the doctoral degree. Greater use must be made of the wealth of
dorment information in our libraries. We should encourage the
Entomological Society of America to obtain machine tabulatlon

and recall of our literature.

The quality of our scientists lies in the hands of the university
professors. Although their perogatives are jealously guarded,
may I suggest the employment of research scientists in forest
entomology be limited to Ph.D.'s. The university professors

are also responsible for continulng educatlon, more and better
programs must be planned.

The final solution to our communication problem is a personal
matter for each of us, based on our sense of professionalism.
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MANAGEMENT OBJECTIVES AND INSECT CONTROL
By
_Jotn' Chansler and Dwight Hestor

There were 20+ participants in this workshop with some comlng and
g01ng durlng the session.

It was agreed that management obgectlves were becomlng more spec1fic
as multiple-~use plans were being put into effect. This is resulting
in smaller areas being set aside primarily for.a 51ngle use. Ski
areas are an example of this type of plannlng.

The -input-output concept in government will affect menagement
obJjectives as well as pest control activities. There was a general
feeling that entomologists. were tiring of killing insects during
epidemics with the thought that more:effort should be directed toward
preventive measures.

Three thlngs cameiup‘repeatedly: commmication, ‘'plamning, and silvi-
culture. We have not beéen getting insect control preventive measures
worked into overall forest programs. The biggest weakness in
communication is probably internal. Internal communication is

defined as working with: foresters:that have a large responsibility in
approving plans and establishing policies. -We should also do a better
job in presenting the problems as well as needed control work to the
general public. :

It was felt entomologists should be much more involved in setting up
management -objectives than has been the case in the past. More time
spent. in original -planning could quite possibly result in less time
and money spent at-a later date in trylng to control epldemlc infes-
tatlon : :

Again, entomologists should spend more time influencing silvicul-
tural and logging practices that will result in conditions less
subject to insect losses. . Success here could also result in less
expenditures for dlrect control.

The pressures agalnst,the use of persistent insecticides seem to be
subsiding from the peak following the publication of "Silent Spring.”
This doesn't mean they have 'a clean.bill of health but some hysteria
has been replaced with more facts. At least some chemical industries
had increasing demands for chlorinated hydrocarbons in 1966. In

some cases, at least, the cost factor is more 1mportant than residue
considerations. . -

Management obgectives and insect control are coming more and more
to the foreground. Objectives of the land menagers are being more
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clearly spelled out.  Areas are being categorized into many sec-
tions such as wilderness areas, roadside zones, streamside

zones, scenic vistas, recreation areas, timber production areas,
water production areas, natural areas, Christmas tree areas, etc.

Each of these has a direct effect on what we do in the way of
insect control. The latest amendments to the Pest- Control sec-
tion of our Manual point out that different reasons for control
will play a major role in determining what function pays the -
control bill. If, for example, a recreation area needs special
insect control to protect the area and value of the improve-
ments, recreation must pick up the tab.

Management objectives could, conceivably, turn destructive forest
insects into beneficial ones.  For example, in a timber manage-
ment area we might -have a suppressed stand of spruce over topped
with aspen. A tent caterpillar epidemic could kill the un-
wanted aspen to release the spruce. In places, such work is

now being done with herbicides. To reverse this, a similar
situation could occur where spruce are over topping aspen in a
game management area. Here a good epidemic of the spruce bud-
worm might favor the aspen where it is the desired florsa complex.
Far out? I don't think so. At an interregional spruce seminar
held in Denver in January, an associate Regional Forester
presented pictures of a place he felt should be maintained in
aspen, at the expense of the encroaching spruce-fir type.

There are certain areas that we do not have definite management
obJjectives established for to date. These are primarily un- :
developed areas of low productive capacity. They may be too poor
in fertility to produce merchantable timber or forage, to arrid
to produce much water or recreational possibilities, too rough
for economical development, but monotonous rather than scenic -
to look at. Here I doubt we should do any insect control work
until the land managers come up with an obJectlve.

leltatlons on cutting practices in dedicated areas are bound
Yo complicate entomological problems. At times we seem to be
leaning more to preservation then we are toward conservation.

If this is true, we will be faced with more problems and

angwers will be difficult to find. - Public pressures may

force us into large control projects in which we are only
buying time, knowing full well the stand is doomed by age

alone if natural factors do not hasten its end. We may find.
ourselves spending more time in convincing the public that
control should not be done than we do in Jjustifying proposed
projects. This would be quite a change from the recent hassles
with anti-spray groups. . '

We have recently tried to tie in Black Hills beetle control with
menagement objectives. We have had aerial detection surveys
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for the past ten years. Bill Balley analyzed some of this data. He
prepared maps showing which sections of land held Black Hills beetle
killed trees and the number of years killing had occurred in each
section. Sections showing beetle activity five or more years out of
ten were colored red. Those with killing for three and four years out
of ten were colored orange. These maps made it possible to pick
problem areas at a glance.

Forests are then encouraged to make sales in these areas wherever
possible. TWhere forests do not have plans for developing the area
in some manner, we are very hesitant to spend money for control.
Before control we should have a reason for saving the trees otherwige
why not let nature take its course.

Entomologists will need to know and understand the management objec-
tives. They will also have to work closer with the land managers
than ever before if we are to fully integrate insect control with
the full field of forestry as it is developing today.
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- WHAT IS ADEQUATE CONTROL?
By
Rick Johnsey -

.Discussion was confined to control efforts involving bark beetles
and defoliators. Much of the discussion involved the area of evalua-
tion since it was felt that many of the variables encountered in
biological and economical evaluations must also be considered when
trying to establish an acceptable level of control.

Adequacy of control depends upon the objectives we establish, which
in turn depend upon the type of outbreaks we are confronted with.

The objective may be a delaying action when dealing with certain

bark beetles, or it may be an attempt to minimize damage by keeping

a chronic infestation (characterized by the spruce budworm) at a
lower level. -The level of control under these conditione would be
different from the level necessary in a project designed to knock down
an insect population characterized by rapid rise and decline with
long intervals in between such as a hemlock looper outbreak.

Bark Beetles

Many of our bark beetle epidemics seem to be a management problem,
involving silvicultural and sanitation salvage practices. Ideally,
we want 100% removal of infested materisl when direct control is
attempted. At other times we may leave slash to keep them out of
-standing trees while logging is going on and then destroy them.
Obviously this depends on species and circumstances.

In some areas\industry may not be able to move into a stand and take
out infested material, yet they are dependent upon the stand to stay
in business. In this case a control project may be designed to
spread the loss over a number of years.

Assessment .of results involving direct control of bark beetles is
usually based on results in terms of tree mortality rather than popu-
lation measurements. The decision to control an outbreak is also
tied to tree mortality as well as population trend measurements.
Participants felt that more and better sampling methods are needed
for estimating absolute population numbers of bark beetles and their
predators -and paras1tes -

Defoliatorsr
Defoliators present a different problem requiring a different approach.
We usually have more sophisticated sampling techniques for estimating

absolute population numbers and can delineate infestation boundaries
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more precisely. A decision to control may be based on population -
trend measurements or on estimates of absolute population numbers.

Past decision on the level of control attained have been based on
percent mortality data. It was suggested that a sampling method
for estimating population numbers remaining after control would Dbe
more appropriate. Sequential sampling is also &n economic sampling
tool that may be used advantageously to determine control effec-
tiveness. '

There was general agreement among the participants on the follow-
ing statements:

1l. At times we may demand a high level of control when a lower
level would do an adequate job at a more economicel cost.

2. We must take into consideration the effects of natural
mortality factors on the insect pest species when we are
contemplatlng control.

3. There is a possibility that in the case of chronic infesta-
tions we may compound the problem by changing the quality of
the residual population from a less to a more vigorous one
through direct control.

4, Tt is important to get good spray coverage assesSment.*_if‘we
don't get adequate control we need to know why. [

5. We do have good enough survey techniques for some of our forest
insect pests that enable us to relate insect populations to expected
defoliation (blackheaded budworm and spruce budworm) and then
we can predict the population reduction necessary to prevent
undue loss.

6. We must keep in mind the economical values of the resources
we are protecting. It is easier to figure the value of a
resource such as timber or to calculate the dollar return on
products that are close to being sold such as cone crops,
downed trees, etc. We need values placed on non-timber
resources.

7. Area useage is another important factor when establishing control
levels. In some recreational areas we want to pick up every beetle
infested tree and with defoliators we want to keep foliage on
the trees.

To sum it all up, we can't generalize, but each case must be judged

according to the available information and in the best judgment of
the forest entomologist and the forest manager.
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EVALUATION OF BARK BEETLES
By
Bill McCambridge

Three kinds of evaluatlon were suggested for consideratlon, vis.,
biological, economic and resource impact.

Blological evaluation is understood to be an .appraisal of those
measurable factors. that affect beetle populations and a proghosis
of infestation trend.

Methods

Black Hills beetles in ponderosa pine--Forest Service Region 2 uses
the sequential sampling plan outlined by Knight. Adult beetles are
counted in June and ‘early July from two 6-inch by 6-inch bark samples
taken from opposite sides of a minimum of 20 trees. The'cumulative
sum of beetles is fitted into the sequential plan to predict infesta-
tion trend. Region 2 feels the plan is very accurate, especially in
predictlng static and detlining trends. In predicting increasing
trends there is need for additional case ‘histories. McCambridge
feels the Black- Hllls_beetle becomes epidemic when three ponderosa
piné become infested in a group. If true,; an evaluation at the time
of adult development in these small groups must be refined to pre-
dict the rate of ‘increase.  Gearing detection to these small groups
is in effect, looking over a green forest. Black Hills beetle -
biological evaluatlons in R-2 do not attempt to include counts of
parasites and predators.

The biologlcal evaluation: of mountaln pine beetles in lodgepole pine,
in R-4 as reported by Bill Klein, is essentially the same as that
used in ponderosa; vis., two 6-inch by 6-inch bark samples taken at
breast height from each tree just before beetle flight. The number
of adult beetles is counted as well as the number of parasites and
predators. Up to this tlme evaluation of the paras1te-predator data
is not meanlngful

Engelmann spruce beetle population trends in standlng spruce are
determined in R-2 from sequential sampling of 6-inch by 6-inch bark
samples. The procedure was outlined by Knight in 1960. The diffi-
cult problem with.Engelmann spruce beetles is the evaluation of
populations in scattered windthrow and logging slash. Dave Dyer
has been engaged-in this work in Canada for: several years.  He takes
a one-half sq. ft. bark sample but reports that where and how to
sample endemic populations is still in the developmental stage.

Dave reported that spruce beetle populations in stumps are sometimes
significant, while those developing in tops less than 6 inches are
of doubtful importance in infestation buildup. In Colorado, there
exists no satisfactory method of evaluating the importance of Fngel-
mann spruce beetle populations in logging slash and windthrow.
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General comments from the floor brought out the point that evalua-
tions are complicated by such things as: rate of tree growth,
rate of beetle attack and variations in beetle behavior. In
regard to this latter it was mentioned that in the U.S., Douglas-
fir beetles going from windthrow to standing trees resulted in a -
- decrease in population. Atkins, and others have found brood
density higher in standing trees than in logs. It was brought

out that the location of the samples i1s important. McMullen

finds most variation between samples when they are taken near the
bottom of trees.

Some discussion was devoted to the question, "To how large an area
of infestation do you apply the evaluation dats when predicting
trend?" At this point the group entered onto the shaky ground

of speculation. The best we came up with was that trend predic-
tion should cover those areas sampled which.have similar site and
stocking and fairly homogenous climatic conditions.

Atkins felt that the condition of the beetles may be of much .
greater importance than their numbers. He reported on his work
with the Douglas-fir beetle where he found that beetles of low
vigor; i.e., those with low fat content, respond to host material
more readily than high vigor--high fat content beetles. Further- ..
more, broods produced under high intraspecific competition have.
lower fat content and such broods may scatter less upon emergence.
Broods produced under high temperatures were also found to have
lover fat content. The two events--high intraspecific compe-
tition and high developmental temperatures--have s cumulative
effect on scatter and tend to decrease infestation trend, some-
times sharply. On the other hand, broods produced during
endemics may tend to scatter widely upon emergence.

Atkins reported a direct relationship between the fat content of
female Douglas-fir beetles and the number of eggs laid per inch

of gallery. The relationship of fat content, egg production and .
infestation trend presents an interesting evaluation sequence.
Between 1955-59, Knight studied nine Engelmann spruce beetle infes-
tations: 3 endemic, 3 declining epidemics and 3 epidemics. He
found eggs per inch of gallery associated with these conditions

as: 8.5-9.8, 12.0-12.9 and 17..4-18.5 respectively.

This appreach to biological evaluation.certainly warrants addi-
tional attention.

Economic and resource impact evaluations

Both of these evalﬁations rely heavily on knowledge of histories
of past outbreaks which are measures of destructive potential.
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H. J. Heikkenen suggested an economic evaluation of Douglas-fir
blowdown might not support radical, or large changes in logging
plans. He contended the net annual loss be confined to the volume
of wood lost due to peripheral deterioration. It was - pointed out
that this deterioration loss can be greatly complicated by insects
such as ambrosia beetles which may add considerably to: degrade.
Since it is not possible to foreCast subsequent loss, the land
mangger is reluctant to take a chance on leaving 1arge volumes of
blowdown in the woods.

Economic evaluations teke on a different twist when considering
spraying green trees to prevent beetle attack, Tt soon became apparent
in the workshop that more and more of this type of work is being

done. The statistical probability of a given tree being hit by
beetles, even in the midst of most epidemics, is quite low. However,
this probability takes on the same significance as encountered in
drug testing. No company would be willing to manufacture a pro-

duct with a .00l probability that their product would cause mortality.
So the economic evaluations made with protection in mind, regardless
of trend, take on the range of importance and emotion that home

owners apply to shade trees in the yard. It is very likely that .
forest managers will come to apply protection in specific areas with
equal frequency. Before legislation prevents the use of satisfac-
tory repellents or attack preventing chemicals, we should give serious
thought to educating the public to the need for preventive sprays.
Fred Dickison hit this point in the initial plenary session and the
need for public education and publicity has been mentioned repeat-
edly.

Following spectacular bark beetle outbreaks, studies are frequently
made on the impact to the resource, These evaluations are building
up a store of knowledge about the good and bad that forest destruc-
tion by beetles can and does produce. Coupled with these studies

is the experience gained by carefully following the progress of lesser
outbresks. This knowledge should beiat the ready call of all who
must make economic evaluations prior'to control. In the past, and
not too distant past; scare tactics have sometimes been used in an
attempt to elicit support for control. These tactics frequently
project the possibility of future damage way out of proportion to
vhat past experience has shown will happen. The fact that trees
actually exist in these areas under attention would be common sense
evidence that complete destruction does not take place. On the other
hand, intensified use of forest resources does require an ever
‘deepening awareness of the various facets of human interest that

may be influenced by even slight damage to forest trees. Economic
evaluations are not easy.
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We can sum up by saying that as of 1965, there is still an urgent'
need to develop and improve biological evaluations for most bark:
beetles. Every step that adds to such evaluations will mske the
job of economic and resource impact eveluations that much easier,
more accurate and more professional. . The amount of data that can
be put 1nto computers, is.almost limitless. The only problems
are: knowing what is s1gnificant data, how do we measure it, and
have we left out significant information?
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_AERIAL SPRAY APPLICATIONS .
A. Moore

One of the flrst assignments glven the Insect101de Evaluation Proj-
ect in Berkeley, after it was established in 1964, was the develop-
ment of a selective;: short lived- chemlcal treatment for control of
spruce budworm.:.

To meet the immedlate need for a treatment for this insect, we had

to turn to chemicals in production or experimental chemlcals near

the production stage and to the basic application equipment and
procedures developed for DDT. . Chemicals in or near production are not
truly specific for the budworm, ag their insecticidal activity was
discovered with other insects. Also, the methods of application
developed for obtaining relatively heavy deposits:on foliage leave
equally heavy deposits- on:nontarget areas of the forest ecosystem.

We believed, however, that a selective treatment could be developed

if three conditions were met: (1) if an insecticide could be found
that would be more toxic to the budworm than to other organisms, (2)
if the parent insecticide and any active metabolites would be broken
down in.the .forest ecosystem--thus, not build up in any plant or
animal systems, and (3) if adequate changes could be mede in existing
application equipment and.procedures to direct the spray to the
budworm with a higher degree of efficiency than to other organisms.

A carbamate insecticide ZectranR, a product of Dow Chemical Company,
has shown the highest degree of selectivity for the budworm of any
of the chemicals tested to date. It has a relatively high acute oral
toxicity to mammals, but much lower dermal and chronic feeding
toxicity --which are the main potential hazards in field use. It

is much more toxic to the budworm than DDT, thus, can be used in much
smaller quantities. The parent compound and main active metabolites
are readily broken down by sunlight and in plant and animal systems°

All studies to date (1nclud1ng studies on fish and wildlife) indicate
that this material meets conditions 1 and 2 above to a higher degree
than the other candidate compounds now available and that it can be
used effectively and safely in the field. This then brought us to
condition number 3--the task of directing the spray to the target
with greater éfficiency than to other organisms.

It was first necessary to determine the most efficient mode of ex-
posing budworm to an aerial spray. This proved to be direct contact
of the spray drops with the larvae, with some possible added effect
from droplets caught by the webbing surrounding these larvae. Foliage
feeding is a very inefficient mode of exposure, and contact with
surface deposits on the foliage does not appear to be much better.
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By using fluorescent particles suspended in the spray, we deter-
mined the distribution of drops of different sizes on the budworm,
its webbing, and on surrounding foliage. It was found "that only
the very small, airborne drops (below 50 microns in diameter)
consistently reached the budworm larvae. By means of aerially
released oil smokes (less than 1 micron particle size) and by
following fine aerial sprays with Lidar (laser radar equipment
developed by the Aerophysics group at the Stanford Research
Institute), we found that these very small, airborne droplets can
reach the tree crowns and the budworm larvae through atmospheric
transport and diffusion. Further, that diffusion and thermal and
physical turbulence near the forest canopy may have been unrecog-
rized allies in past- operations. :

The U.S.. Forest Serv1ce Equipment IEvelopment Center at Missoula, -
Montana is now adapting some of the basic components of existing
spray. equipment to produce drops less than 50 microns. The - -
staff there has found that by mixing the insecticide solution
with Freon under pressure, in a Stull bi-fluid nozzle they can
produce drops of this size. As the Freon vaporizes on leaving
the ‘spray nozzle, it breeks up the spray drops with far greater
efficiency than air shear alone.

In essence, the: Equipment Center is trying to ‘cut out that part
of the drop spectra (more than 90 percent of the volume of most
aerial sprays) that is least effective against the budworm but

contributes heavily to environmental contamination.

We: plan to use this equipment for a pilot test of an aerosol-
type treatment with Zectran (probably at 0.03 1b. in 1/2 pt./ -
acre) this summer. -

Optimum use 6f atmospheric transport -and diffusion w1ll require‘
advance information on flow patteérns and ‘temperature:gradients
for the. drainages to be treated. And- it will require three-
dimensional observations or measurements of the aerosol plumes to
correct for deviation from theoretical behavior.

The 4initial. work is being carried out in mountainous terrain’
where we have the advantage of "sides". on the units to be treated.

A model of expected flow patterns is now being developed. Actusl -
flow patterns in specific drainages will be checked by means of -
gerially released smoke trails and the behav1or of small helium-
filled balloons. - -

Preliminary observations indicate that temperature gradients will
be one of the key parameters--and ‘probably one of the best .
indicators of when and at what height the .aerosol should be re=-
leased in a particular drainage. Under inversion conditions, the
main movement of small particles is laterally, while under lapse
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conditions the main movement is vertically. The smoke tests and
Lidar studies made to date indicate that under the right conditions--
for first getting lateral diffusion of the spray followed by down-
ward vertical transport--it should be possible to treat large seg-
ments of some drainages with one pass of the spray plane; thus,
saving valusble flight time.

A temperature probe and recorder mounted on a helicopter will be used
with ground-based equipment for msking vertical temperature soundings
to determine thermal gradients.

Both the lines of flight and height of flight will be determined from
the airflow and temperature gradient data.

The actual behavior of spray aerosols under different conditions in
gpecific drainages will be checked by tracking spray plumes with
ILidar equipment. This work will be carried out by personnel of the
Stanford Research Institute with equipment they have adapted for
this purpose.

We will not know how successfully this type of treatment can be used
until these tests are completed.

59



BACILLUS THURTNGIENSIS
Byv,
“: Ralph F.-Andeiéon=

Although insect pest control involves the expenditure of about one-
half billion dollars annuelly in the United: States alone, only an
insignificant portion of this outlay is for microbial insecticides.
This is true despite the facts that insect diseases have been studied
for well over a century and that control of insect pests by pathogens
was advocated over fifty years ago.

Most of the more noxious insect pests have microbial pathogens
associated with them in nature. About one thousand insect pathogens
belonging to the fungi, viruses, protozoa, bacteria, or rickettsiae
have been described. Microbial insect pathogens have potential for
development into practical microbial insecticides because of their
specificity, safety, and effectiveness against many economically
important insects.

A bioclogical control cendidate needs certain prerequisites before it
can be considered for practical field use. These qualities can be
described as follows: The ideal agent should be highly virulent for
the economic target insect and should be stable to stresses of nature
in this characteristic. Its virulence should be confined to the
species or group of insects which is being treated. The lethality
should be rapid so that crop damage can be held to a minimum. The
agent should not damage crops nor should it be harmful to beneficial
insects, predators, and higher animels. The active principle should
also be amenable to production in conventional industrial equipment
by processes which are capable of yielding an economic product. The
product should also be stable over an extended period so it can be
stored and shipped to its site of eventual use. The bacterium,
Bacillus thuringiensis, possesses these characteristics and is
reportedly lethal to one hundred and thirty-seven insect species
belonging to the Lepidoptera. It offers unique selective action
against these insect pests with complete safety for man, animals,
fish and birds as well as most of the beneficial insects.

Cne of the difficulties in mass producing THURICIDER is the fact that
there is no single distinct chemical entity produced which can be
readily analyzed in the laboratory to determine the potency of batches
coming off the production line. Thus, for quality control purposes
three different species of Lepidoptera are used to assay each batch
of THURICIDE several times during the processing to assure that it
maintains its lethality for the insect targets. In addition, the
usual measurements of acidity, solids content, spore count and
crystal-to-spore ratio are determined for each batch of product.
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There is no doubt that the potency of THURICIDER, as measured by
bicassay in the leboratory, can be greatly increased, but we already
have an abundance of data that indicates that getting the active
ingredients (crystals, spores, and toxins) where they are needed,
and then keeping them there, is more effective than merely increas-
ing potency. The problem of stability and reprodueibility has

been solved - B. thuringiensis (THURICIDE ) now- compares favorably
with many of the chemicals 'in use today.
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SEX ATTRACTANTS
By

D. L. Wood

A brief review of the current status of sex attractsnt research in
North America was presented.

Identified and Synthe31zed Attractants'

1.
2.
3.
L.
5.

Gypsy Moth ' . Porthetria dispar

Pink Bollworm Moth ‘ Pectinophora. gossypiella
Cebbage Looper Trichoplusia ni

Silkworm Moth Bombyx mori

California’ 5-Spined Ips L 'Ips confusus

Current Identification Efforts with Fbrest Insects

Bark Beetles - (2) = Not verified

1.

s,

Smaller European Elm Bark Beetle, Scolytus multistriatus

Univers1ty of Wiscon51n - Do M. Norris (9)

Striped Ambros1a Beetle, Trypodendron lineatum

" Douglas-fir beetle, Dendroctonus pseudotsugae

Oregon State University - J. A. Rudinsky

Southern Pine Beetle, D. frontalis SR
University of Georgia - R. T. Franklin, C. M. Himel C. H. Tsao

.Southern Pine Beetle, D. frontalis

Boyce, Thompson Institute for Plant Research

" Sour Lake, Texas - dJ P. Vite

Mountain Pine Beetle, D. pondérosae o
Boyce' Thompson Institute for Plamt Research

' Grass Valley, California - G. B. Pitman

Black Hills Beetle, D. ponderosae
Engelmann Spruce Beetle, D. obesus

Rocky. Mountain Forest and Range Emperiment Station
" U. S. Forest Service - N. D. Wygent and W. F. McCambridge,

cooperating with Rs M- Silverstein, Stanford Research Institute.

Western Pine Beetle, D. brev1comis
- University of California, D. L. Wood cooperating with

R. M. Silverstein, Stanford Research Institute.
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Other Insects

1. Spruce Budworm, Choristoneura fumiferans
Forest Insect and Disease Laboratory
Canada Department of Forestry with University of New
Brunswick - D. R. Macdonald and J. A. Findlay..

2. Introduced Pine Sawfly, Diprion similis
University of Wisconsin - H. C. Coppel

3. European Pine Shoot Moth, Rhyacionia buoliana
Pacific Northwest Forest and Range Experiment Station
U. S. Forest Service .

4, Douglas-fir*Tussock Moth, Hemerocampa pseudotsugata ‘
White-fir Sawfly, Necdiprion abietis
University of California, D. L.. Wood cooperating with
R. M. Silverstein, Stanford Relearch Institute.

I know of no successful control programs where either synthetic or
natural. attractants produced by insects have been used.

Isolation and Identification of the Ips confusus sex-attractant -
Recent Progrees (With R. M. Silverstein, Stanford Research Institute).

Three terpene alcohols, which we ‘believe to be the . principal attrac-
tant components in male frass, were isolated, identified and
synthesized. They are: Compound I, ( )- 2-methyl 6—methylene-7-
octen-4-ol; compound II, (+)~-cis-verbenol; -and compound III, (+)-
2-methyl-6-methylene-2, T-octadien-lL-ol. 1In the laboratory I+1I1,
I+ III end I + II + III evoke the 'attractant response, while in
the field only I + III and I + II + III attracted I. confusus.

The ternary mixture was the most potent: Compound I and I+ II
attracted I. latidens in both the field and laboratory biocassay.
However, compound 111l blocked or masked the attrattant for.

I. latidens in the laboratdéry. Blocking of a synergistic

system, as revealed in these studies, offers a new and intriguing
control possibility. Intensive field evaluation of the synthetic
materials are planned for this spring.

The use of attractants in’ combination with insecticides, chemo-
sterilants and radiation was briefly discussed. Because' many
bark beetle species must congregate or mass attack'before'they can
kill the host and reproduce, their control may be particularly
amenable to the use of attractants as agents of confusiocn. ' The
application of these materials during the flight period mey suf-
ficiently dilute the mass attack to prevent the:death of the tree
and disperse the population over a large area.
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Specificity of Bark Beetle Attractants

The specificity of attractants produced by species of Ips in Hopping's
subgeneric groups I and IX has been established under Iaboratory and
field conditions. The grass of the species within each group evokes
the attractant response from other species within that same group.
However, when presented simultaneously, a species is more responsive
1o its own frass than that of a closely related species. TFemales of
I. confusus will join the male galleries of I. hoppingi and montanus
in the field. I. lecontei, montanus and hoppingi are all responsive
to I. confusus synthetic attractants in the laboratory, but at
different combinations and higher levels.
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BIOLOGICAL CONTROL

A Nuclear Polyhedrosis Virus as a
Control Agent for the Douglas-fir Tussock Mpth

By
C. G. Thompson
The virus which causes nuclear polyhedrosis in the Douglas-fir tussock
moth, Hemerocampa pseudotsugata Mc.D. may be extremely useful in the

control of this forest insect pest. The virus may be of considerable
importance in both natural and applied control.

The history of tussock moth outbreaks indicates that, in the absence
of chemical control measures, the outbreaks are eventually terminated
by epizootics of polyhedrosis. While the epizootics usually result
in near eradication of the tussock moth, severe defoliation and tree
mortality occur before the virus disease becomes effective. In addi-
tion, it is probable that the more specific insect parasites and
predators also almost vanish in the absence of the host following an
epizootic. This results in cycles of tussock moth outbreaks with
either feast or famine resulting for natural control agents.

Our laboratory and simulated field tests have indicated that aerial
applications of the virus can effectively introduce the virus into
tussock moth populations before the virus appears naturally. It is
probable that most of the new flush of foliage would be lost before

the disease becomes effective. This damage could probably be tolerated
the first year of the outbresk but may be critical if it follows
several years of heavy defoliation. It is to be expected that the
cyclic nature of tussock moth outbreaks would not be greatly effected
by an artificial application of the virus.

While we are actively planning an operational-type field test, I
believe we should also be more intensively integrating natural con-
trol, biological control (applied), and chemical control. It is
quite possible that with judicious manipulation of these three types
of control we could, with an occasional assist by man, maintain a
tolerable level of tussock moth infestation without developing the
feast or famine situation that now results from natural virus
epizootics or from applied control measures.

We pay lip service to the idea of integrated control but we do little
in the way of organized research to see 1f it is possible. Before we
can accomplish much more, I believe we will have to integrate our
research. It seems to me that specialists in a multitude of fields
will have to concentrate on a specific insect. This will involve not
only insect pathology, but classical biological control, chemical
control, population dynamics, insect biology and ecology, survey and
detection, forest management, safety for fish and wildlife, safety for
people and aesthetic values. '
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PREDATORS OF THE BALSAM WOOLLY APHID
By
R. G. Mitchell

A program has been underway since 1957 to control the balsam woolly
aphid (Adelges piceae) in Oregon and Washington by introducing
insect predators from foreign lands. Twenty-three species have been
introduced from T countries throughout the world. Five species

from Europe have become established: Three species of flies,
Aphidoletes thompsoni, Cremifania nigrocellulata, and Leucopis
obscure and two species of beetles, Laricobius erichsonii and Pullus
impexus. They all prey on the woolly aphid but so far have not
sufficiently reduced populations to prevent tree killing. Reasons
for their failure include poor symchronization of predator-prey
seasonal habits and inadequate searching ability of the predators.
But the extreme sensitiveness of the host trees is believed to be
the key to the balsam woolly aphid problem in North America and the
confounding factor in the biological control program. Like other
imports, the balsam woolly aphid has a new environment which permit
populations to grow nearly unchecked. But the aphid is also much more
destructive to its new hosts than it is to its native European hosts.
It appears that even if North American aphid populations were held
to the levels found in Europe, severe tree darzge would still occur.
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BIOLOGICAL CONTROL OF THE LARCH CASEBEARER

b.'Rbberf EL Denton |

Since its discovery im Tdaho in 1957, the larch casebearer has
rapidly become the second most important defoliator in the Northern
Region--second only to the spruce budworm. - After 10 years, it infests
more . than .three-fourths of the: western . larch type in Region One, and
it seems. obvious that the casebearer is not going to rest until it
finds every larch tree within the botanical range of western larch.
Although no tree mortality has shown up yet, smsller trees have been
defoliated to the point where:they are not putting on any radial
growth. . . o B - .

Of course, the foremost problem is how to check:the casebearer and
bring the epidemic under control.  The problem is difficult: because
of the fantastic casebearer population that has built up in the.
absence of natural controls. We have tested and can recommend a
method of chemical control (low-volume application of technical grade
malathion at 8 fluid ounces per acre), but artificial control would
be very costly because of the scattered nature of larch in many of
our.’ stands.

Instead of chemical control, we are putting our long-range hopes on
biological control by an effective primary parasite, Agathis pumila.
This European braconid was introduced into the East during the 1930's
and is credited with actually checking and controlling larch case-
bearer infestations. It has one generation a year, a biotic potential
of about 80 eggs per female, and its only host is the larch case-
bearer.

Qur success so far is very encouraging. The original release of
Agathis was made in 1960, when 2400 adults were shipped to us by the
New Haven, Connecticut, Laboratory. These were released in lots of
about 400 in 5 locations of heavy infestation. In one locality,
starting with only 200 females, 6 years later in 1966 we reared
1900 Agathis from 11,000 casebearers, which equals 17 percent para-
sitism. This is actually a tremendous increase in total number of
parasites in the area. Unfortunately, there has been little spread
of Agathis because of the huge immediate host population available.
An interesting development concerns our original plan to be able to
study the effects of a single parasite upon its host. A few years
ago, native parasitism was practically nonexistent. 1In 1966, a
combination of chalcids, braconids, and ichneumonids totaled 10 per-
cent in areas of oldest infestation. So native parasites are
beginning to find the larch casebearer a suitable host.
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In 1964, we began our own large-scale rearing program. In that
year, we reared 10,000 Agathis on larch trees transplanted into
large cages. To get the operation started, we figured that these
10,000 parasites cost one dollar apiece. The following year, we
reared 30,000 Agathis at half that cost. From this latter rear-
ing we estimated 260 000 progeny, a large portion of which were
kept captive by relea51ng them on larch trees ‘taged with fine-mesh
cheesecloth. There are some problems to be solved concerning:
the caged-tree method of rearing parasites. This past year we
were unsuccessful because we suspect that temperatures got too
high inside the cheesecloth cages. "

To date we have distributed Agathis in-lots of :about S,OOO in 52
locations, and we plan to continue this program for several years.
It will take many years for the parasite to build up to the point
where it will exert significant centrol, but eventually we hope
that biological control of the larch casebearer will ‘be
accompllshed.

ot
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PROBLEMS INﬁBIOLOGIGAL_CONTROL WITH PARASITES AND PREDATORS
- Roger- Ryan’

The biological control of many of our forest insects presents many
interesting problems. For many years biologists thought of biolo-
gical control only in the classical sense, that is, to go to the
country of origin of an exotic noxious insect and then send the
natural enemies back home for quarantine, rearing and eventually
release in the infestation area. Biological control, however, can
‘also be practiced against indigenous insects through releasing .
reared natural enemies, as with exotic pests, but there are many -
other possibilities .such as augmentation and conservation of natural
enemies. The brosder definition of biological control is particularly
pertinent in California's forests as-almost all of the important
destructive ingects are native.

Studies on the natural enemies of severel important forest insects
(vark beetles as well as defoliators) in California have been under
way for several years. The role of insectivorous birds in the
population dynamics of these noxious insects has been considered in
some detail. Although there are a number of birds feeding on in-
sects in the forest, the hole-nesting or bark-foraging component of
the avifauna lends itself to study more readily than the other birds.
The ubiquitous chickadees were chosen as a starting point in this
study because of the many reports fromEuropean countries of the
importance of closely related birds in the family Paridae.

The diversified forest is known to be one means of encouraging birds.
In highly managed forests or plantations there may not be enough
natural nesting sites for the hole-inhabiting species. Nesting boxes
can provide another means of encouragement for the hole nesters.

Nest box plots have been established in two areas in California, one
in the white fir-Jeffrey pine type to study the mountain chickadee
(Parus gambeli) and the other on the coast in a Christmas tree
plantation to study the chestnut-backed chickadee (Parus rufescens).
The objective of this research is to investigate the biology and. the
seasonal feeding habits of the chickadees and to see if the number
of nesting pairs per acre can be increased by providing nesting
gites. Birds are known to be inverse density dependent factors and
their role at low or moderate prey levels is said by many to be
quite important. Several Buropean investigators actually have
evidence to show that by providing nesting boxes they have prevented
noxious insect outbreaks.

The first-year results in California were both encouraging and dis-
couraging. In the five plots (50 nest boxes per plot) in the second
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growth white fir-Jeffrey pine type a phehomenal average chickadee
occupancy of 46.4% was recorded. A nest box occupancy rate of 15
to 20 percent 1is thought to be good in the first year. A total of
686 eggs were laid (5.97/nest) and 572 mountain chickadees were
fledged (4.93/nest). The chestnut-backed chickadees in the plan-
tation only occupied 3 of 50 nesting boxes. This was lower than
expected but not too surprising when con31dering the s1mp11f1ed or
nondlver51fied env1ronment of a plantatlon. '

Aspects that w1ll be 1nvestigated in the’ future include a determlna-
tion of the best type of nesting box and the optimum nest box °
spacing to increase the number of breeding chickadee pairs in an”
area. The successful demonstration -0f such a bird encouragement
program may lead to an entirely “different” approach to forest 1nsect
control. The forest managér of the future may think in terms of

- destructive insect population levels- far below those levels at |

which control decisions are made today ) '
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CHEMICAIL FERTILIZERS TO COMBAT THE BALSAM WOOLLY APHID
By
J. Re Carrow

A study of the effects of altering the nutrition of the host tree,
Abies amabilis, on the balsam woolly aphid, Adelges piceae, revealed
several interesting features. The establishment rate of aphids on
host trees grown on a humic, nitrogen-rich soil was 2.5 times as
high as on host trees grown on a mineral, nitrogen-poor soil. 1In
addition, the rate of growth of the aphid population on humic soil
trees was considerably higher than on mineral soil trees.

Treatment of the infested trees with urea and ammonium nitrate
solutions, applied to the follage, resulted in various responses in
the aphid population. On trees receiving a 1% NH NO3 treatment, the
aphid population level decreased considerably, while populations on
trees receiving all other treatments, and on control trees,
exhibited a marked increase. This decline in the population can be
attributed to a greatly decreased settling rate of the crawlers on
the host trees. A possibility exists that changes in the composition
of the feeding tissue in the host trees are responsible for the
adverse effect on the aphids. Analysis of bark tissue from the host
trees revealed that an amino acid imbalance may have been induced by
fertilization with 1% NH),NO .
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* REMOTE SENSING
By

'Boh,Heller..
John Wear
James Lindsay

We first tried to bring everyone up to speed on what remote sensing
is, who is doing it, and how it is. organized. Remote sensing

might be defined as a detection of objects by sensors remotely .
located from the object of interest. Sensing 1mplies human attri-
butes of feel, taste, smell, hearing and sight. We are dealing
with only the last senSe--51ght._ Reference was made to the electro-
magnetic spectrum to identify the fact that matter reflects, scatters,
absorbs, transmits, and emits energy differently, and -is dependent
on the molecular and atomic structure of the object itself. For
insect damage detection we have relied mostly on the visible and

the photo-infrared portion of the electromagnetic spectrum. Because
of the great improvements in color and infrared color films since
1962 we believe that forest entomologists will continue to rely on
these sensing media for some time to come. Examples were shown of
sensing in other portions of the electromagnetic sPectrum, viz, the
thermal and radar portions. . :

All remote sensing research 1n forestry is being centered at the
Pacific Southwest Station. "It is a cooperative project with the
University of California and the Pacific Southwest Forest and Range
Experiment Station. We are getting funds from Forest Insect Research,
Forest Economics and Marketing Research, Forest Insect and Disease
Control, and from NASA (National Aeronautics and Space Administra-
tion). Professor Robert N. Colwell is Chief of the Forestry Remote
Sensing Laboratory and offers technical guidance to the entire
project. There is a counterpart unit at Purdue Uhiversity for

remote sensing in agriculture. The Pacific Southwest unit has nation-
wide respons1b111ty, we can work on your problems if you let us know
what they are. :

John Wear demonstrated the relationships between aerial photographic
and ground surveys which have been developed in the Pacific North-
west for making insect damage appraisal surveys. With his past -
experience on aerial photo and ground costs and the comparative
accuracies of photo interpretation, he was able to demonstrate three
options available to a prospective user of aerial photographic
techniques. Wear pointed out that the number of aerial photo to
ground plots can be selected for (1) best efficiency, (2) for a
fixed or chosen sampling error, and (3) for a fixed budget that can
be spent on making a survey.
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Heller discussed the studying being ¢onducted on damage by the
Black Hills beetle on ponderosa pine in South Dmkota. This is a
cooperative study with NASA, the Rocky Mountain and Pacific South-
west Stations. We are attempting to detect infested trees before
visible foliage symptoms can be seen on the ground. It involves
a great deal of tree physiology work which has been carried out
by F. P. Weber who is attached to our project but is presently
working at the University of Michigan. In addition to taking color
-and infrared color photographs of the infested trees, Stanley
Hirsch's fire detection group from the Intermountaln Station at
Missoula have been taking optical-mechanical  scanning imagery 1n
an attempt to detect foliage temperature differences.  To date
infrared color film has not detected fading trees any earlier
than  regular color film, and neither one has detected the dying
trees-before they could be visibly seen on the ground.  To date
‘the resolution of the thermal imagery has not been sufficiently
good to identify individual trees, however, improvements are
expected thls season.- Co

Wear reported on the successful use of a helicopter platform to
- plot Douglas-fir beetle infestations in Oregon over a 50 000 acre
area. Wear also showed pictures of his foliage sampling pole
pruner which can be used from a hovering helicopter. - This- tech-
nique has generated a lot of enthusiasm from forest pathologists"
and entomologists for sampling insect populations and disease
symptoms. - A pressurized paint spraying device was also discussed;
thigs device is used from'a helicopter to mark the corners of
spray units in large aerial spraying operations. There are
publications available on these 'two devices which can be obtalned
from the Pac1f1c Southwest and Paclfic Northwest Statlons.

A 35 m -aerial photographlc system was described in one of the
plenary sessions and also during the panel discussion on remote’
sensing.  This system was developed by Jemes B. Lindsay who is

& practicing geologlst and does consultlng work out of Salt Lake
City, Utah. He developed this system to reduce the ‘amount of
field work required to check mineral deposits; he feels he can
cover a great deal more ground and make his field work more .
productive by taking 35 mm color photography for stereo examinae'
tion. As forest insect ‘and disease specialists, we are very
1nterested 1n the advantages of this system.

The photographlc systen that L1ndsay used in a Cessna 180 is as,
follows: " The camera is an electrically actuated Robot Star
vwhich recycles up to 4 frames per second and ‘has a shutter speed
of l/SOOth of 'a second. Many lenses: can be” adapted to this
camera, but the one used by Lindsay has a focal length of about

1 inch. The camera is suspended by four cables in & specially
built mount to overcome aircraft ¥ibration. For geologic mapping
the plane is flown about 5000 feet above mean terrain elevation;
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this produces a scale of about 1:60,000. Kodachrome II film is used
in most operations; one advantage in using this film is that it can
be readily processed by local Kodak processors in a short period of
time. Pictures are taken rapidly enough to provide about 80 percent
overlap along each flight line.

The plotting equipment consists of two matched Kodak carousel proj-
ectors which can be advanced, focused and reversed from the plotting
position of the interpreter. A large sheet of Cronaflex trans-
lucent material onto which sufficient ground detail is premarked

is attached to a near vertical glass plate. The processed 35 mm
slides are then inserted in each of the carousel magazines so that
the first picture would be put on the left projector, the second
picture on the right projector, the third on the left projector,
etc. The corrections for tip, tilt, and tip can all be corrected
from the interpreters seat where a console is located. The color
images projected onto the Cronaflex materisl asre viewed with a Kail
mirror stereoscope. The plotting board can be moved in either an

X or a Y direction to permit orientation with the stereo pair being
observed. It is quite an ingenious system and permits quite accurate
plotting of data onto a base map.

Mr. Lindsay said the price of the camera equipment installed in the
airplane was about $1,500.00 and the cost to produce the plotter was
about $3,000.00. He estimated the cost per mile of flight line
photography at $1.25 to $5.00 per mile, dependent on scale. This
method could undoubtedly be used for locating and mapping large
infestations of bark beetles as it is presently conceived. For detec-
ting small groups of dying trees or defoliator infestations at an
early stage, larger scales of photography would be required. This

is a good example of another discipline--geology--using color aerial
photography to good advantage.

It was brought to the attention of the conference that John Wear is
assigned 20% of his time in research and 80% of his time toward
helping Regions 1 through 6 in conducting administrative studies and
providing liaison between research and Division of Forest Insect and
Disease Control. The Remote Sensing Laboratory at Berkeley welcomes
your inquiries and requests for assistance in doing research studies
or assisting you in administrative studies for making detection and
evaluation surveys. We would appreciate hearing of your needs as
early in the season as possible--preferably January or February.

Royce Cox, Potlatch Forest Industries, showed slides on the mountain
pine beetle attractant studies being undertaken by Boyce Thompson
Institute. These studies involve remote sensing by the mountain
pine beetle--not by our group at Berkeley.
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- ARTIFICIAL DIETS
: | Bylv
Harold W. Flake, Jr.

This was the first Work Conference at which artificisl diets for.
forest pests were discussed. Twelve meémbers were in gttendance at
the workshop. Of the members present, about half had used or were
using artificial diets and the other members were primarily inter-
ested in possible future needs. Of the members present who had. used
artificial diets, .the majority has worked with defoliators.

When rearing defoliators it was noted by several workers, the number
of instars may vary from the considered normal. . The Douglas-fir
tussock moth usually has less and the spruce budworm frequently

has more instars. The development rate for defoliators was usually
faster with media-~fed larvae. Insect larvae which are successfully
reared on artificial diets are usually larger than their counter-
parts reared on host foliage. No work on the comparative reproduc-
tion rates of media-fed and host-fed larvae was reported.

The biloassay of insect pathogens, insecticides and sex attractants
was the primary use for insects reared on artificial diets.- ILabora-
tory reared Douglas-fir tussock moth larvae are also being used to
provide a source of material for the isolation of its sex attrac-
tants..

It was reported that a dose of virus on media is more effective than
an equal dose on foliage when using the Douglas-fir tussock moth and
its associated virus. The exact relationship is not known but it
was suggested that the media may retain more of the virus.

Limited bicassay test of chemical toxicants indicate microgram per
gram of body weight of the toxicant remains the same when media-fed
and foliage-fed tussock moth larvae are compared.

In the bioassay of sex attractants with media-fed insects, it was
felt not enough had been done or was known to draw any conclusions.

It was suggested that by using artificial diets, better experimental
control could be maintained by removing the variability of the host
foliage throughout the year. Also better environmental conditions
could be maintained.

Acceptance of an artificial diet varies even between closely related
species. Incorporation of ground host foliage may be of some value,
but some insects refuse to feed even when it approaches 100 percent.
It was reported that insects usually prefer the food source on which
they were first placed. Insects which were reared for several instars
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on artificial media did not readily make the transition to, their host
food source. A possible explanation given was the muscular and
mouthparts were not sufficiently developed to handle the host foliage.

Several techniques were discussed which are useful when using arti-~
ficial media. Eosine red dye had been used to color the media and
may be useful: in marking insects which have fed on it. A thin
paraffin wax coating can be used to prevent the media from readily
drying out and hold down contamination by non-pathogenic organismsn
The paraffin coating also provides a better substrate Tor the
insect to move about on and may reduce early instar mortality. A
small amount of bees-wax will prevent the paraffin from cracking
regdily. Small "lolly-pop" molds for media have been used and may
have numerous applications. After the media is removed from the
mold it can be coated w1th paraffin and used. -

- Several recommendatlons were expreqsed at this workshop:

1. . A listing of insect cultures and diets used 'should be maintained
~annually for both the United States and Canada. '

2. In future years alternate, a general session on artificial
diets with either spec1fic workshops. on bark beetles or defol -
1ators dlets.‘

3. . Develop communication channels to readily make rearlng infor-
mation available. .
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EVALUATION OF DEFOLIATORS
By
Dave Crosby

Two broad conclusions soon presented themselves to the workshop,
namely; to achieve meaningful results, we needed two weeks rather
than two hours; and much more research is needed even on those in-
sects which have been studied extensively; with distressing frequency
we heard ourselves saying, "We just do not know enough about the
ingect involved nor its effects on the host tree.”

The specific- points covered in discussion are sUmmarized‘below.
Ideas brought forward.

1. What is the ‘tolerance of the host tree for the insect considered;
for example, the red—headed“pin sawfly in the Lake States.

2. There is a need to follow insects through ‘various population
levels. Spruce budworm with 4O eggs pe¥ cluster may drop to
28. Why this decrease? What is the significance? Comes back
again and again. You have got to know your insect.

" Possibly an outbreak will decline from natural causes. This we
should know about a problem insect in outbreak status.

3. What are the economic levels involved? How much loss can be
tolerated before'it‘becomea'economically'advisable to control?
It may cost $200,000 to spray where the stumpage is worth only
$250,000, but the value of the finished product may be seven times
stumpage value.  We are protecting the economy as well as the
stumpage.

L. For six or seven of our forest insect pests such as the spruce
budworm end the mountain pine beetle, we have developed satisfac-
tory sampling techniques for biological and economic evaluations.
We must develop similar guidelines for all our important insects
if we are to give the forest land manager the 1nformatlon he needs
in managing his stands. :

5. Should we hand. the woods manager apparently sound survey tech-
niques which have not been scientifically established. For
example, qualified entomologist working on Queen Charlotte Island,
B. C., found that a lepidopterous defoliator was normally ob-
served at the rate of six moths per chain under moderaste outbreak
conditions, but a count of 15-20 moths per chain was followed by
a sharp increase in insect numbers to epidemic proportions.

6. CGreater use of light traps in detection survey was recommended
by the group since analysis of light trap data could reveal
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instability in a population and thereby indicate significant
changes in trends. It was pointed out here that with some
insects, males and females differed in their response to

light traps. Again precise knowledge about the insect in-
volved is esgential in developing reliable sampling techniques.

Discussion brought forth the opinion that in most instances

we have been handicapped by having our research men placed on
a problem only after ‘the outbreak stage had been reached and
by having them removed from a problem as soon. as the outbreak
subsided. In short, we did not have the opportunity to study
a problem insect under endemic, increasing, or decreasing
conditions but only when glaring outbreak conditions stimu-
lated funding for research by the legislatures involved. Our
research entomologists are prone to admire the Canadian
system under which research men with more stable financing.
have been able to study an insect under both endemic and out-
break conditions. The current Cenadian practice of dividing
their research staff into three groups ranging from the man .
on basic, pure research to the ' 'smoke-jumper" type available
to assist the land manager with 1mmed1ate problems: has much to
commend it. : :

~ A plea was made for less sophisticated survey methods for the

use of the field man, particularly for use with the European
pine shoot moth in the Pacific Northwest.

The importance of adequate training of woods personnel in
detecting and reporting insect and disease conditions was

" stressed. - In British Columbia special efforts to educate

forestersin forest insect  and disease conditions have been
quite successful and ‘these foresters constitute a very signi-
ficant part of the Forest Pest Action Councils. It was
reported that in California 50 percent of the graduating
foresters had no training in forest entomology and pathology.
In Oregon and Washington, one-week training sessions are
conducted by the United States Forest Service in the eastern
and western parts of each state. These training sessions
are considered quite successful. ‘ -
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USE OF PARASITES IN FOREST INSECT CONTROL

By
R_c B-. m’an

One of the fundamental tenets of biological control is that, in gen-
eral, parasites contribute to the regulation of their hosts at average
levels which are lower than would be maintained in the absence of
parasites. = It.is clear, then, that parasites are valuable and

should be encouraged if possible.’ Of course, some species’' are more
efficient; i.e., are able to regulate host populations at lower levels,
than others. If we wish to take advantage of parassites we must
appreciate their mode of action and be willing to provide their needs.
We must realize two important points regerding the role and action of
parasites and the significance of these to our forest management
decisions. First, parasite effect is maximum at high host densities
and minimum at low host densities. ' Therefore, if we consistently
maintain host (= pest) populations at low levels through such means

as chemical sprays, it must follow that effect of the parasites pre-
sent will be reduced. Second, the maximum effect of parasites is
associated with increases in numbers following increases in host
nunbers. = Therefore, a time delay in involved.

If parasites and other factors -do not regulate pest populations low
enough to suit us, of if they allow the pest to become temporarily
too numerous, we have several courses of action open to us. We may
introduce another mortality factor (introduction) or encourage the
ones which are already present (conservation, promotion, and aug-
mentation). These alternatives were .discussed by workshop partici-
pants. : ‘ , : ‘ - o '

1. Introduction - an ettempt to colonize parasite species not already
present in order to add to the degree of natural control of a
pest. This method should be foremost in the case of introduced
pests. Opinion, however, was divided among workshop members as
to whether single- or -multiple-species introduction would be
most edvantageous and whether or not any more species should be
added to existing parasite complexes of native or introduced
insects. The opposing views stem from the observation that some
better parasites are discriminated against by some inferior
parasites in cases of competition, notably multiple parasitism.
In spite of many instances of improved - control, no case in known
where host regulation was at a higher level after than before
the introduction of a primary parasite. EBven so, it must be re-
corded that the majority .of the workshop part101pants, fearful of
possible harmful effects resulting from the introduction of the
wrong species of parasite, favored a "go-slow" attitude. A
specific example of this thinking is the case of introduction of
larch casebearer parasites into Idaho.
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Conservation - an attempt to avoid inadvertent killing of para-
site Individuals during pest suppression efforts or regular
management practices. Treatments which reduce pest numbers
while at the same time are least destructive to parasites should
be used when possible so that unfavorable pest-natural enemy
ratios will not result. Methods of: accomplishing this were
discussed, such as the.use of pathogens instead of insecti--
cides, reducing dosages of insecticides, using insecticides
with less residual action and exempting from treatment: those
areas harboring known relatively high natural enemy popula- -
tions. Workshop participants were pleased with the progress
toward selective treatments being made by insect pathologists
and by the insecticide evaluation project. 'Also the decision

in California not to spray stumps Xknown to harbor high clerid-

populations was noted:with approval. ‘ There was a general con-

.. sensus among participants that untreated areas are necessary -

to serve as parasite reservoirs. Some felt. that this_is being

ﬂadequately done, -others did not. - ..

: Promotion - an attempt to modify the env1ronment in order to

favor the natural increase of parasites which are present.
This can be accomplished primarily through the provision’of'*:'
essential requisites which may be continuously or periodically

. in short supply and limiting parasite-effectiveness to below -

potential. levels. Of .all the requisites of:a parasite, a
supply of hosts is frequently a limiting one.” Soéme workshop

- .members felt that periodic local annihilation or near annihila-

tion of hosts leading to the eliminaticn of natural control
factors was -responsible for the extremely widé fluctuations
characteristic of some pests. In this regard the periods be-
tween abundance peaks of the pest assume the dominant role.
Specific examples: of agricultural pests substantiate the fact

. that in certain instances peaks of ‘pest abundance- can be sub-

stantially reduced by fostering or.actually liberating the-
pest in periods of scarcity in order to provide a continuous

supply of hosts. Although workshop members agréed that more

studies of forest pests with this in-mind would be invaluable,
we should be aware that the:"kill every. last bug" philosophy
may not be the- best in all cases.v-“

-Of course, many parasites are . able to maintaln themselves on

alternate hosts provided- they are ‘available. Diversification
of tree species and encouragement of understory vegetation is
one way to encourage alternate:hosts: -Another requisite of

- some adult parasites is food for the .adults. It may be fetisible

in certain cases such as 1ntens1vely ‘managed plantations to
provide food by encouraglng or planting certain flowering B
plants.
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Augmentation - An attempt to artificially increase parasite numbers
or to modify the genetics of established parasite populations
by field releases of parasites. Workshop members agreed that,
although technically possible, the opportunity to use either
inundative or inoculative releases to increase parasite numbers
is prohibited in most cases by economic considerations, with
the possible exception of specific pests in high value recrea-
tion areas. The attempt to modify the genetics of an introduced
larch sawfly parasite by release of a strain less prone to
encapsulation than the existing strain was noted with interest
by workshop members.

(The ideas and proceedings of the workshop did not necessarily
develop in the order as presented above but were organized by the
moderator for the sake of clarity and continuity. Any ommissions
or misrepresentations have been unintentional. )
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INSECT CONTROL . EQUIPMENT
By
Donn:Cahill

Eleven members attended the workshop, and many contrlbuted to the
discussion of insect- control equipment.

In reviewing recent Ultra-Low-Volume spray projects, weather and air-
craft spray equipment seemed to be the greatest deterrents to a
‘successful project., The equipment was discussed at some 1ength.

‘The equipment was the standard aircraft spray syctem, vwhich was
modified. for U.L.V. applicatlon. This was done by returning more
insecticide to the tenks, or intake side of the pump. Another modi-
fication was a 1/4 1nch—bleed line from the pump and boom. ends
dumplng back into the tank.

Some of the problems in Ultra-lLow-Volume spraying were:

1. Celibration | |
a. Measuring flow rates, both on‘thergreund and in .the air..
b. Determining aircraft speed.

2. Pumps

a. Present pumps were designed for_large volume and low pressure
whereas the U.L.V. requires higher pressure and less volume.

b. Improve pump system to shut off boom pressure when not
spraying.

3. Operation

8. Difficulty in determining coverage because of low volume and
fine atomization.

Some of the improvements suggested were: low volume and high pressure
pumps and a metering system in aircraft to show application time and
gallons used.

Dr. Bohdan Maksymiuk gave his concept for a gquick-attachable heli-
copter spray system for microbial insecticides. His requirements
are:

1. Suitable for keeping pathogen in suspension to deliver uniform
dose.
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2. Free of chemical insecticide residues.
3. Corrosion resistant, sultable for chemical sterilization.

He mentioned that spray systems should be adjustable for coverage of
different pathogens, forest canopy andrinsects.

Dr. Moore and others outlined the 1967 Zectran spray project against
~ spruce budworm. On this project three different aircraft (hell—,

~ copter, Cessna 185 and DC 3) w1ll be. used to determine each one's
effectlveness.- : :

The appllcatlon will be Ultra- Low—Volume, and all droplets will be
below 50 microns in size, with a MMD (mass median dlameter) near
20 miérons. This small droplet spectrum will be produced by, .

7 using bifluid nozzles, and mixing insecticides with liquified Freon
12. When droplets are released into the atmosphere, the liquified
gas expands and becomes a vapor, scattering the parent droplet into
many smaller droplets. . : . :

There vas a short discussion on marking swaths and boundaries for
aerial projects by using paints, cloth, and paper strips.

The ground control equipment was very briefly discussed. Tt was
suggested that a spray boom be mounted. on a truck, with all the

operational controls inside the truck cab. This would protect the
applicator from contacting the insecticide.

I would like to thank the attending members, and I hope that this
covers the main points of dlscusslon.
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ADP AND ITS USE IN FOREST ENTOMOLOGY
By

"Ce Jo DeMars

There appeared to be six broad areas in which automatic data process-
ing (ADP) may be applied to forést-entomology:

1,

INVENTORY of. entomological .and ecological‘characteriStiCS'of wmit
areas of the forest.. The main example is the work of the Canadian
Insect Survey program in Ottawa, which Brown described. In this

.system the information is stored by geographic point, host-tree

species, and insect- species. - The entomological information

inecludes how many .and what stage, as well as the species identi-

fication. . The computer language (COBOL is used. A FORTRAN IV
language system MIADS2, written by E. L. Amidon (U.S. Forest
Serv1ce, Berkeley, Californla) was also dlscussed.

COMPILATION AND DATA EDITING programs Most of these perform

- basically simple operations, such-.as adgusting counts to the same
-sample unit size or estimating values for missing plots. They

prepare the data in a form suitable for analysis by generalized
statistical programs held in most computer center libraries.

-Thege editing programs are relatively simply to write and generally

must be specific for each particular kind of data. Such programs
can list the data, :print tables, punch cards, and calculate
sample means and variances.

STATISTICAL ANALYSIS of the data encompasses everything beyond
the calculation of simple sample statistics. Generalized analysis
of variance (ANOVA) programs are numerous. BIMED, BC-ANV, and
STATPAK are examples. More specialized ones such as RATUNC and

“RADIT provide more complete output, but their use is limited to
- specific models. - The debate continues as to whether it is
better to labor through the jargon of a generalized program or

to write your own program for your particular requirements.

Regression and multiple regression programs are held by all
. computer libraries. The University of California Library has a

factor analysis program, BC-TRY, which may be helpful in -
"fishing expeditions."

MATHEMATICAT, MODELING and SIMULATION of biological processes
attracts an increasing number of forest entomologists, particu-
larly those concerned with population work. The work of Watt

and Holling is well known. Other simulation studies have been
conducted by Berryman on the sterile male technique and Bill

Miller and DeMars on sampling. Berryman and Miller have life table
generation programs. Berryman reported on & model he is developing
to explain competition in some bark beetle broods.
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5. DOCUMENT storage and retrieval at the U.S. Forest Service Forest
and Range Experiment Station, Berkeley, was discussed by DeMars.
Citations can be retrieved by author, journal, title, and key
words. An alphabetical list by author and by author within
subject category can be kept up to date. Costs are still high--
about $10 to sort through 1,000 citations for two key words.

Dr. Richard H. Foote at the U.S. National Museum is heading
up & study within the Entomological Society of America on -
automated information retrieval.

6. MANUSCRIPT preparation may be done by the IRMA program. - This:
system allows the initial manuseript to be prepared in slightly
more than the time to type a first draft. Thereafter, no
typing -or punching effort is required. except. on corrections.

It cost about $16 (of computer time) per copy for an o6riginal
ip'manuscript of 200 pages. The final draft can be"produced at
- the same computer cost, but.at this time nine copies can be

requested, averaging less than $2 per copy. :

There appears to be an extreme communications problem between those
doing ADP work in forest entomology: -The publication status of
computer programs is not clear. How aré they to be reviewed?® Should
they be -publighed in full or as a short paper w1th full listing to be
supplied by .the author upon request?

The. best way of handling communication regarding who is programming
appeared to be to publish notes in.the Canadian Bi-Monthly Research
Notes and in the U.S. periodic progress reports.

The guestion of programming training was discussed. Berryman ‘
indicated that training.for biologists in programming seems to be
linked to study programs in SYSTEMS ECOLOGY

A consideration of the need for computer access by research and
survey-control personnel led to no firm recommendations. DeMars
suggested that each project have someone competent in progremming
who can check out the other personnel.in how to set up specific
programs--how to code the data, set up the control dats cards and
the machine Jjob control cards--and then each man can do his own
routine input-output. ' This would: be: preferable to havihg everyone
invest the amount of time necessary to become programmers.
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MINUTES OF FINAL BUSINESS MEETING

e koo s e

- March 3, 1967

The Chairmen, Richard Washburh, called the meeting to order at 9:L45
8.M.

Minutes

The minutes of the initial business meeting were read and approved on
a motion by David Crosby and John Schenk.

1969 Meeting Place

The Chairmen opened the meeting for a discussion of the location for
the 1969 meeting. H. J. Heikkenen extended an invitation to meet in
Seattle. Don Schmiege extended an invitation to meet at Juneau, Alaska.

Ron Stark moved that we hold the 1969 meeting in Alaska. It was
seconded by Jim Lowe. Motion was carried 25 to 10.

Theme, 1968 Meeting

A discussion was held on the Theme for the 1968 meeting. After a
lively discussion it was moved by Ron Stark and seconded by Ken Graham
that the Program Chairmen be instructed to select s Theme which would
cover the discussion on the floor. It was so ordered.

Committee on Common Names of Western Forest Insects

David Evans reported for the Common Names Committee and placed his
report on file with the secretary.

Report on Nominsting Committee

Donn Cehill reported that the Nominating Committee had selected John
Chansler as the new member of the Executive Committee replacing
Frank Yasinski. :

David McComb snd E. Dyer moved thet nominations be closed. Norm
Johnson and Donn. Cahill moved that & unanimous ballot be cast for
John Chansler as 1967 member of the Executive Committee.

Report on Ethical Practices Committee

Howard Trip reported on findings of Ethical Practices Committee.
Don Dehlsten, Maxine Minnoch, Alan Berryman, and Ken Graham were all
favorably considered but Ken Graham was selected as the new Chairman

because of his continual outstanding efforts to deteriorate himself
for this office.
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C. J. DeMars and Norm Johnson mbied.that the members in attendance
extend their thanks to the Local Arrangements Committee, the Program
Committee and that the meeting be adjourned.

The Chairman adjourned the 18th Annual Forest Insect Work Conference
at 10:45 a.m.
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MINUTES OF EXECUTIVE COMMITTEE MEETING

February 27, 1967

The meeting was called to order by>the Chairman, Richard Washburn,
at 8:30 p.m.

Menbers present:

Chairman, Richard I. Washburn; Howard Trip representing Robert E.
Stevenson, Calgary, Alberta; Tom Silver representing Jim Kinghorn,
Victoria, B.C.; Don Lucht representing Frank Yasinski, Albuquerque,
N.M.; Galen Trostle, Secretary-Treasurer; Paul Grossenbach, Local
Arrangements; Bill Klein, Program Chairman. '

It was moved by Howard Trip and Paul Grossenbach that the registration
fee be established at $5.00 for the 1967 Conference and so ordered.

It was moved by Don Lucht and Howard Trip that the Treasurer's report
be accepted and be reported to the Conference and so ordered.

A discussion followed covering the following points:

1. That no further action be taken by the Western Forest Insect
Conference to meet jointly with the Westerm Forest Disease
Conference until such a time that it becomes evident that such a
meeting is needed and can be conveniently arranged.

2. That the Conference consider the proposal that the responsibility
of the Secretary-Treasurer be extended to include the prepara-
tion of the Proceedings for the Conference during which his term
is terminated.

3. Letters sent to Mekican Entomologist.
k., A proposal by one of its members to hold this Conference every
year. Your Executive Committee agreed to recommend that the annual

meeting be continued.

G. Silver and Howérd Trip moved that the meeting be adjourned.
The Chairman so ordered its adjournment at 10:00 p.m.
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APPENDIX
Annual Report For 1966-1967
COMMITTEE ON COMMON NAMES OF WESTERN FOREST INSECTS

Western PForest Insect Work Conference

Committee Membership

As stated in the report of the annual meeting, February 1L, 1966,

Mr. Philip C. Johnson, after several years completed his tenure as a
Committee member and as Chalrman of the Committee. His organiza-
tional work had been greatly responsible for the success of the group.

Malcolm M. Purniss and John A. Schenk, both of Moscow, Idaho, were
appointed by the Conference Executive Committee on February 13, 1966,
to replace Fhilip C. Johnson and George R. Struble.

David Evans was elected as Chalrman of the Committee for a one-year
period, or to the duration of the 1967 Conference.

Common Names

The one outstanding proposal, from Mr. Boyd E. Wickman, for the name
Incense-cedar wood wasp for Syntexis libocedril, was accepted by the
E. S. A. Committee on Common Names (December 1k, 1966).

Only one new proposal for a common name was received, and is currently
under consideration by our Committee.

Respectfully submitted
Committee on Common Names of
Western Forest Insects

David Evans, Victoria Chm. (1967)
Malcolm M. Furniss, Moscow (1971)
Donald A. Pierce, Albuguerque (1969)
John A. Schenk, Moscow (1971)
Donald C. Schmiege, Juneau (1969)
Robert E. Stevenson, Calgary (1970)
David L. Wood, Berkeley (1968)

Victoria, B.C.
February 22, 1967
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REPORT OF ANNUAL MEETTING
Committee on Common Names of Western Forest Insects
Western PForest Insect Work Conference
Las Vegas, Nevada
February 28, 1967

The meeting was called to order at 8:00 p.m. at the Stardust Hotel

by Committee Chairman, David Evans. Committee members present were
Donald D. Lucht (for D. A. Pierce), John A. Schenk, Donald A. Schmiege,
Howard A. Tripp (for R. E. Stevenson), David L. Wood, and member-elect
Les H. McMullen.

Dr. McMullen, Section Head of Forest Entomology at the Forest Research
Laboratory, Victoria, B.C., had been appointed earlier by the Con-
ference Executive Committee to replace outgoing member David Evans.

He is also a Common Names Committee menmber of the Canadian Entomology
Section.

The common name of spruce mealybug for Puto sandini was discussed, and
accepted with reservation, pending certain clarification from the
applicant, and the additional vote of one absent committee member.

Our new Committee Chairman, Robert E. Stevenson, Entomology Research
Officer at the Canada Forest Research Laboratory, Calgary, Alberta,
was elected unanimously to serve for the next four years. He has
accepted the position.

The meeting adjourned at 8:35 p.m.

Respectfully submitted
Committee on Common Names of
Western Forest Insects

David Evans (1967) Chairman
David L. Wood (1968)
Donald A. Pierce (1969)
Donald C. Schmiege (1969)
Robert E. Stevenson (1970)
Malcolm M. Furniss (1971)
John A. Schenk (1971);
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TREASURER'S REPORT
as of

February 20, 1967

Balance on Hand February 9, 1966 $ Lik.17
Expenses for 1966 Meeting T77.01
Received from Registration 749.12

Balance on Hand April 1, 1966

(Canadian Funds) $ 386.28
(American Funds) 357.25
Expenses for preparstion of proceedings 12.80
Balance on Hand $ 34h.hs
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MEMBERSHIP ROSTER

' WESTERN FOREST INSECT WORK CONFERENCE

Note: Active members reglstered at the Conference in Las Vegas,
Nevada, February 28 - March 3, 1967, are indicated by an

asterisk.
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