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'COMBLNED MEETING WESTERN FOREST INSECT WORK

-~ % - CONFERENCE, SIXTEENTH ANNUAL, AND CENTRAL -
ARy INTERNATIONAL FOREST TISECT AND DISEASE

st . WORK CONFERENCE _

;EQQjE ﬁ:;mf“:’. . March 1—4, 1965 -jdl, - :;3.,_ o

The meetlng convened in the Denver Hllton Hotel Denver, Colorado,
et 9 00 a.m.

o,

Chairman J M Klnghorn open=d the meetlng by asking the members to

:stand in a moment of silence in respect of the late C. B Eaton.

o Sldney'weltzman, Chalrman.c I. F I D M. C., sald a few words to the
group on behalf of the members from his group.

E J. Grambo, Assistant Regional Forester, Reglon 2 and T B Borden,
State Forester, Colorado, welcomed the members. g )

- MNUTES OF THE IHITIAL BUSINEbS MEETING o
T Mareh 1, 1965 |

Minutes of the final business meetlng‘of the Fifteehth Annual
Western Forest Insect Work Conference at Banff, Alberta, were approved
as printed in the Proceedlngs.

The Treasurer's report was approved as read, The Ealance on hand
as of February 19, 1965, was $241.53. :

The meeting approved a suggestion in the Secretary's Report that
the Membership Roster be arranged on an alphabetlcal ba51s in the
Proceedings.

The Secretary-Treasurer outlined the results of the Executive

Committee meeting held February 28, 1964. Matters arising from this
meeting were: , _

' .
1. Retired members -- It was decided that recognition should be
shown.retired or retiring members of the Conference. Chairman Kinghorn
asked the group to stand and show appreciation to Ralph Hall.

2. Meeting Places —- It was left to the local group to decide and

" report at the final business meeting regarding a specific meeting

place for the 1967 meeting which will be held in the Ogden - Salt Lake
City area.

- )
The invitation to hold the 1968 meeting in Juneau, Alaska,
was discussed. Final decision to be made at the final business meeting.
. - \\
3. Time of Meeting -- The group accepted a recommendation to
meet during the latter half of February in 1966. It was suggested
that bioclimatology be used as a theme for the 1966 meeting.

L. Combined Meeting —- The group approved a motion by Trostle
and Landgraf that our meeting date be moved forward in an attempt to
arrange a combined meeting with the pathologists' group.
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5. Constltution Committee - The Chairman appointed A F Hedlin

- (Chairman), A.D. Moore, and B.H. Wilford to arrange wording of the con-

stitution which would allow more freedom in deciding on Registration fees.

6. FNominating Committee -~ Ben Howard (Chairman), Cliff Brown,
and Ron Stark were appointed to thls committee to nomlnate a councilor
to replace R.F. Shepherd. 5 T o

7. Common Names Committee -~ The report of this committee given
by George Struble was approved. S - R

8. Translations Committee —_— Chairman M Furniss reported briefly
on the findlngs of this committee. The report will be submitted for .
inclusion in the Proceedings. It is to be discussed further at the final

business meetlng.

9. Society of American Foresters -— Stark dueetionedifhe group on

~ the feeling regarding a Division of Forest Entomology in this Society.

A form questionnaire was prov1ded for dlstribution._ _
10. Education Committee - Chairman Stark - no report.

The meeting adjourned 10 25

- o .
T oo § ¢ T TR - . ~ .
- -l ot e ) e aawa [oem ewas e WA ek T _— - a B -
. .
e -
s - . -
. - .- - e A AT
- i s a o a2 LR
- - .’ —~ -
. =3 L ot
2 g YU L = D R
- - y - o~ o - -
. < & e e = - ; - ~
kel . t TN s -
o~ i -~ i
!
- i
. . -
Lo - < .-
- T e
i ! 3 . L -
- 7 i - T
- e - ‘-
~
- - - . ~
OOy - e o reper



o B2 A

-3~
" EEYNOTE ADDRZSS (Summary)

EEDUREIRET T SR oL e L Ll ioewmIn Foenlill

- by e
-Dr. C H Hoffman Assoclate Director e
Entomology Research Division = ... = “i% vi: win

' Agricultural Research Service '
T A T U.S.‘Department of Agriculture B

New Horlzons in Insect Gontrol “

An integrated approach to insect control - the use of various
techniques in combination — offers great promise for meeting many of our
major insect problems, a U.S, Department of Agrlculture scientlst said
today (March 1) in Denver, Colo. :

S The objectlve of thls approach is satisfactory insect control along
with diminished use of insecticides, Dr. C.H. Hoffman of USDA's Agricul-
tural Research Service said in a keynote address before the 16th Annual
Western Forest Insect Work Conference and Central.Internatlonal Forest
Insect and Disease Work Conference.

Dr. Hoffman pointed out that about three-fourths of the Entomology
Research Division's efforts are now on bicloglcal and other nonchemical
control measures.

Using chemicals to sterilize insects in their natural environment
may prove less: costly than laboratory sterilization with radiation, for
large-scale eradication prograzs, if effective and safe ways to apply the
chemosterilants can be developsd for specific insects. More than 200
chemosterilants have shown some effect on insect reproduction when added
to their food supply or applied externally, Among the insects for which

 chemosterilant control looks promising are the boll weev11, pink bollworm,

codllng moth, and housefly.

In recent years, scientists have synthes1zed attractants for the

. Mediterranean fruit fly, gypsy moth, peach tree borer, cabbage looper,
and many others. These attractants have promise for use in drawing the

insects into traps or to specific areas where they could be killed with
a chemical or some mechanical device.

There is renewed interest in determining the usefulness of light

- treps in insect control. This interest has been further stimulated by

the excellent results obtained in recent experlments with the tobacco
hornworm.

The opportunltles of - dlscoverlng and utllizing parasites, preda-

tors, and diseases to control major insects in the United States are
almost limitless. Outstanding control bas already been obtained by using
beneficial insects against such pests as the Japanese beetle, gypsy moth,
brown-tail moth, Buropean corn borer, spotted alfalfa aphid, and alfalfa
weevils Several insect viruses have shown great promise for controlling
such important insects as the alfalfa caterplllar, cabbage looper, boll-
worm, European spruce sawfly, gypsy moth, pine sawfly, California red
scale, and tent caterpillars. It may be possible to produce, package,
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'~ and apply insect diseases Just as we do with 1nsect1c1des now.

Crop varieties res1stant to insect attack are J.deal ‘as control
measures, but it usually takes 10 to 25 years to develop su:.table
varieties for the different reg:.ons ‘'of the country. ’
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.  Integrated control -~ ut:.liz:.no- various control ‘methods concurrently

3 or successively —- has come to the forefront in recent years. An example
i is the effective control of the spotted alfalfa aphid, The systemic

% insecticide demeton killed aphids but did mot affect the parasites and

e I predators of this pest. These beneficial insects further reduced the

S I aphids not killed by the systemic and slowed down the buildup of the next
i generation. In addition, aphid-resistant alfalfas were grown in some

£ areas. By using this integrated control program, it was possible to cur-
tail or even avoid a regular insecticide spray scheduls. Another

 example: on the Pacific island of Rcta, the fruit fly population was
greatly reduced with & chemical bait spray, after which flies sterilized
by radiation were introduced to overwhelm the rema:.nlng population.

Summing up, Dr. Hoffman said the future of 1ntegrated 1nsect control
lies in research to obtain additional information on the biology and
ecology of each pest and their interrelationships with natural enemies.

We then can relate this information to other insect control practlces
used for various crops in different parts of the country. S
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- INSECTICIDE — WILDLIFE — FISH RELATIONSHIPS -

SETTING THE STAGE S

'. K ‘ «'\- T -._"‘ I _ ‘ L ‘by s ' - -. ;' 4.‘_.:: ..'—_ JiaTn ; . . "' ' b

Lansing A Parker, Associate Director e }{.1_
- Bureau of Sport Fisheries and Wildlife Lol
. Fish and Wildlife Service ) A

U. s, Department of the Interior - Ll

Weshlngton, D.C. P

Flsh and wlldllfe are a part of the forest eco-system. The kinds
of trees and shrubs and how they are managed determine what forms of
fauna will occur there. In turn, the animals may affect the composition
of the habitat. Thus these relationships must be reCOgnlzed when
plannlng insect control programs. P

Mhltiple—use pollcles of most publlc 1and management agencies
recognize the positive values of fish and wildlife, These include
recreational values totalinyg 650 million days of hunting and fishing
in 1960. At that time about 2 out of every 5 persons over 12 years of
age engaged in these sports and spent $3.9 billion. Far more people
enjoy these resources while hiking, bird watching, photographing or
otherwise spending time out of doors. The commercial value to the
fishermen for the harvest of fish and shellfish that depend on the
estuarine and coastal waters for part or all of their life cycle
amounted to approximately $220 million in 1962. This was more than half
of the value of the total catch. Biological values, such as the con-
sumption of insects and weed seeds, are well known. Also, there are
social and aesthetic values such as the 1nterest in the struggle for
survival by the whooping cranes. : e :

Figh and wildlife biologists recognize the need to use chemicals
to control noxious weeds and destructive insects. In fact, they use
these compounds to control trash fish populations, nuisance birds, and
destructive mammals. However, they are concerned when chemical pest
control programs are planned and executed without regard for the 1mpact
on flSh and wildlife. :

Studies have shown: heavy immediate kills of birds, mammals, and
fishes following some insect control programs. Likewise, there have
been serious chronic or sublethal effects, such as sudden drastic
losses after long periods following application of pesticides; as well
as reduced production and survival of young. Also, fish and game may
carry loads of chemicals that exceed the tolerances set for similar
compounds found in domestic meat o

 Several problems have been recognlzed which are the results of
introducing these chemical compounds in the environment. Some have sur-
prisingly long residual life and, even though applied in minimum
amounts and at infrequent intervals, they tend to accumulate to levels
which are known to be harmful to fish and wildlife. When aerially
applied, much and sometimes most of the chemical drifts or vaporizes so
that areas far away become contaminated. Only recently Bureau of Sport
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Fisheries and Wildlife scientists recovered trace amounts of pesticides
in the crabeater seals and Adelie penguins taken in the Antartic. Drastie
losses of robins and western grebes pointed up the phenomena called
nbiological magnification" As the pesticide is passed along from one
organism to another in the food chain it becomes more concentrated until
the amount is sufficient to kill the predator. (Soil to earthworm to
robins in the cases of the Dutch elm disease control on the campus of
Michigan State University and at Madison, Wisconsin.) (Water to plankton
to fishes to western grebes in the case of gnat control at Clear Lake,

California.) Our scientists have also noted the synergistic effects of

combining chemicals. Laboratory tests have shown that DDT combined with
2,4~D had & much more lethal effect on mallard ducks than when fed
separately. ' . ) : . _ . S

In May, 1963, the Pre31dent‘s Science Advlsory Committee issued its
report on the use of pesticides. It contained recommendations for the -
Federal Government agencies concerning all facets of the use of these
chemicalg, There have been many administrative and legislative actions
since then. The Federal Pest Control Review Board was reconstituted
under a new charter and is now known as the Federal Committee on Pest.
Control., It reviews and recommends on the operational control programs :

‘'which are financed or supervised by Federal agencles. All Federal

research, monitoring, and public educational programs are reviewed and
coordinated by the committee. ,

By agreement between the Secretarles of Agriculture, Interior, and
Health, Education, and Welfare, the three departments participate in the
approval procedure for registering new chemicals and formulations.

In cooperation with a committee of the chemical industry, a testing
procedure was developed whereby fish and wildlife species would be used-
to learn of the effects of new chemicals on these organisms before
development had proceeded too far, 3

LY

In August, 1964, Secretary Udall 1ssued a policy of cauuion and
restriction in the use of pesticide chemicals on Department of the
Interior lands. Secretary Freeman adopted a similar policy in December,

1964, and urged that the Department of Agriculture's cooperators adOpt -
the policy too. S

The Pres1dent in his February 8, 1965, message to the Congress B
on "Natural Beauty", made several recommendations conoerning these D
chemlca.ls. , S B} SRS

In the Congress many commlttees have held sPecial hearings on the
pesticide problem. Legislative action was taken to eliminate the - v
"protest registration procedure"™ and to require registration numbers - .°:
on the labels of products registered under the Federal Insecticide,
Fungicide, and Rodenticide Act. " Also, the Congress, by supplemental
appropriation for 1965, added $29 million to the Department of
Agriculture's budget for research on pesticides and biological controls. .
Several new bills have been introduced in the present session of the .. .-
Congress. One would permit inspection of plants manmufacturing the-
chemicals. Another would give the Fish and Wildlife Service review :
power over all Federal control programs. Still another would raise the -
dollar ceiling on the Fish and Wildlife Service authorization to do
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pesearch on wildlife-pesticide relations.

Many States and Provinces have established boards or committees to

as on chemical control programs within ‘their borders. They have also
: outlawed or limited the use of certain chemicals.
;i A1l of these actions are constructive and should lessen the danger-
ous side effects of pesticide programs. However, the user is the one who
{n the end determines whether control programs will be carried out safely
and effectively. Much effort is being put forth by the public agencies
to give hlm sound guldelines. _ . -
A
4
}' V
[.
;
N .
3
WN"-""-‘
Sac o A Ko ‘_1-_,‘.?. F':F:FT e i et B L R T s 2 v > w=wre

R B ER SBAACE TS VS B o e

SRS Y

AT I GYy B

SRR I SRR



H

PROBLEMS IN FIELD EVALUATION OF INSECTICIDE EFFECTS ON WILDLIFE

by
Lowell McEwen, Research Biologist

Abstract

" Wild animal populations are by their very nsture difficult to study.
Ecological interactions are complex and cause—and—effect relatlonshlpe are

dlfficult to pin down.

- When insecticides are applled, exposure of the resident w11d11fe
varies with their activity, food habits, density of vegetation, rate and
uniformity of the application and many other factors. In order to iron
out the many variables in evaluating effects on wildlife, it is necessary
to use statistically adequate sampling systems and sufficiently large

study areas. Untreated areas should always be investigated 31multaneously

in order to detect populatlon cbanges due to factors other than the
insectlclde. _

Evaluatlon progects should be designed to fit the type of insecti-

cide used. Organosphosphate applicatlons usually call for short-term,
intensive investigations. Chlorinated hydrocarbons call for long-term
studies, especially where appllcatlons are repeated periodically, because

‘of the persistence of the chemlcal in the env1ronment and concentratlon
via food chains. »

Limitations in funds and manpower make it impossible to evaluate
effects of more than a very few of the common insecticides in major
habltat types. :
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- FISHERIES PROBLEMS IN FOREST INSECT CONTROL - - = i :-v
N _ by
‘W: Oliver B. Cope . CozwLul Diesnl
Absfracf )
The research program of the Fish-Pesticide Research Laboratory was
discussed with respect to geographical locations of the 11 laboratories -
in yhich work is done, and with respect to the various types of work

under way. The place of forest insect control chemicals in these studies
was brought out. , e . .

The main features of the work program are: Pest Control Studies,.,
including surveillance of actual operating programs; Toxicant Tolerance
Studies, in which bioassay activities reveal comparative toxicities of
insecticides to fish and aquatic invertebrates; Physiology and Chronic
Effects, in which long-term studies answer questions on what the insecti-

.cides do inside the fish, and what the fish do to the insecticides; Field

Experimental Studies, in which exposures of insecticides are made in the

field under controlled conditions, and the predictions verified or :
refuted; Selective Breeding Studies, in which fish are given doses of . ¥
insecticides over a period of time to try to develop resistance; -
Inactivation of Toxicity, in which means of detoxification through bio—
degredatlon and chemical alteration of water are studied; and Methods
Research, in which methods of samr’e handling in the fleld and of chemlcal
analysis in the laboratory are 1nvest1gated.
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BRIEF REPORTS FROM CONFERENCE MEMBERS

MONITORING CONTROL PROJECTS ~ = -~ 7o te=i® - =

r
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Benton Howard B AR R
Insect and Digease Control Branch
Division of Timber Management
U. S. Forest Service - Region 6

Al]l aerial gspray projects are now to be divided into three parts —
entomological, operational, and surveillance — and they must be in proper
perspective. Surveillance is here to stay and is now an integral part of
a project. : | :

The administrator must consider the impact of an aerially applled
materlal on the ecosystem. He plans accordingly. :

I'll pose some questlons and indicate some possible answers.

1. What should be evaluated? Determine the important and critical
problems - public health, waters, recreation, game, fish, or other wild-
life, food crops -- range cattle, milk, marine crops, ete. In 1962,
milk wvas it in Clatsop Ccunty, Oregon; in 1963, oysters at Willapa Bay in
Washington; in 1964, game in Montana and salmon in Idaho., In 1965, we
will live or die on range cattle. Each project has its own problems and
must have its own prescrlptlon.

2. How should it be evaluated? To the extent necessary to satlsfy
the needs. The methodology will vary and change. Past surveillance
already indicates what will happen to big game when DDT is used. The
animals acquire residues and the residues return to low levels. This is
known -~ what it means in regard to the *publiic health, I don't know. But.
maybe we don't need to intensely sample deer or elk populations any longer.
"From the standpoint of excessive residues in the adipose tissue, the
data indicate that there is no long-term effect in big game animals,®
(K. ¢. Walker, et al). But we don't know much about range cattle!

3. Who should saz? The Bureau of Sport Fisheries and Wildlife;
the State Departments of Game, Agriculture, Sanitary Authorities, ete.;
the U.S, Forest Service; State Forestry? In some cases all of them.

In any case, the administrator, State, Federal or private, must organize
and provide the leadershlp and the drive.

4+ Who should pay? The agencies conducting the proaect should
pay part of the costs. However, the Fish and Game agencies, the Publie
Health people, the Sanitary Authorltles have interests and perhaps should
assume a reasonable share. -

5. Public relations - a "people".prcblem. I don't mean I&E work,
nNecessary ds it is., The interested and concerned public must be reached.
Sometimes it's just one man, sometimes one agency, sometimes local groups,
sometimes state groups, and sometimes national groups. Locate your
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Fpublic® early. Strive for understanding. Work with them. How? Again
each project is different and in each case the "public® may be different.
. So recognize your problem people and groups and design & program. It is a
~ lot easier to work with people if they understand your problems and needs,
even though you may not reach agreement or acceptance.

+

Lastly -~ publish!
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PROPOSED SURVEILLANCE OF SPRAYING OPERATIONS ON THE 1965 -
BURNS DOUGLAS-FIR TUSSOCK MOTH CONIROL PROJECT - et B T

R - e s
Insect and Disease Control Branch e e

o Division of Timber Management e e
e L U. Sa Forest Ser7lce - Region 6 L

. o e e [

The Douglas-fir tussock moth outbreak we propose to control in
Oregon this year has been in progress the last two years. Fifty-five-
thousand acres are nmow infested at five centers near Burns, in central
Oregon. Tree killing occurred last year and more is expected unless the
larval population is controlled. The infested area is located 25 miles
north of the Malheur National Wildlife Refuge, one of the largest in the
United States. Deer, elk, and small game use the area. About 9,000
range cattle graze on parts of the inflested area. Plans call for using
3//~pound DDT in one gallon No. 2 fuel oil, per acre, to be applled by
helicopter for greater spray pattern control. - oo s oer R

Because of 1ncreased.bub11c 1nterest in use of 1nsect1cides a sur-
velllance committee was established to closely follow all phases of thls
control job. _ ) -

—

Surveillance of spray operations to determine sprayhcaused damage
to other than the target insect has been done to a limited extent on past
control projects in the Pacific Northwest. In most cases these efforts
were less than ideal.  Methods and procedures developed on the 1963
Willapa Bay western hemlock looper control project established the prece-
dent for surveillance of future large—scale forest defollator control
operations. - - S e - : fee -

* -~ Planning for the 196, surveillance program is underway. Preliminary
meetings with interested agencies were held November 10 and January 20 to
consider the need for surveillance and solicit cooperators in the sur-

-veillance effort. About 25 people attended these meetings.

Mr. Ed Marshall, Assistant Regional Forester, is chairman of this com-
mittee, and the actual surveillance efforts are being headed up by

Dr. Glenn Crouch, a range conservationist on the Mt. Hood National
Forest. Small work group meetings are scheduled to form definite work
plans, commlt personnel and set standards for data collectlon°

We expect that teams from the various publlc health w1ld11fe, live-

. stock, and land managing agencies and universities will sample game

anlmals, birds; fish, and elements in their environment before, during,

- and after spraying to determine insecticide residues. This will be the

short-term goal. Sewveral long-range studies will follow the fate of the
insecticide residues in the env1ronment - R

The groups taking part in the survelllance program, and the work

“ they w111 do, is as follows:
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‘ Le Oreg:on S‘bate Game Commssmn

.

1. ©. S, Forest Service D -

NFA - Coordination of the surveillance program. Divisions of Timber
Management and Range and Wildlife Management will check residues in
cattle, and assist cooperators in collecting samples. - Provide some
financial assistance to cooperators. = . - -

' _P_N_&_I - Division of Watershed Management Research :'Ls planning a long-
term study of the fate of insecticides im solls. Included in this
will be: Distribution of DDT immediately after aerial application;
fate of DDT at various times after aerial appllcatlon, and effect
of DDT residues on miero-organisms. -

2.__"Bureau of Spcrt Fisheries and ‘H.J.dllfe T - et

_ Residues in selected m'ildllfe species ohand near the Malheur National
" Wildlife Refuge. OSome work will probably be done on birds w:L‘bh:Ln
the spray area and on Malheur Hational Wildlife Refuge. - T
3. g_g;rlcultural Research Semce, Entomolosgy Research Dlnsmn,
Analytical Chemistry ¥mvestigations, Yakima, Washington
. s

" Laboratory analysis for DDT residues in animal and plant tissue.
" There may be some analysis of some fish and water samples collected
by others.

S R P

. 'Plans are belng made to check DDT res:.dues in deer, elk flsh
aquatlc insects, and vegetatlon.

e e LY R L,

5. Oregon State Unlvers:r_tv, Deoartment of Flsherles and Wlldlife

~ Surveillance of residues in fish, small mammals, and blrds. A long-
term research project may be undertaken. . Coy s

6. Other cooperators who will assist when possible and ach as consultants:

Malbeur Mational Forest - Manpower and of courae, the insects. .'

U.S. Public Health Ser-'lce - May analyze water sampleso

OregL n State Sanitary Au‘bhorlty - May be able to analyze water samples

Oregon State Department of Forestry Observatlon, llalson, and poss:.ble
manpower. - - . ,

Oregon State University, Dept. Agr, uheml:tryLAnJ.mal Science and
Yeterinary Medicine — Advice, and some analysis of pesticide res1due
in tissues.

As we see it pow the problems on this job, somewhat in order of their

. magnitude, are insecticide residues in:

{lg Beef cattle (4) Fish (sports and commercial)

2) Big game summer range (5) Domestic water supply
(3) Waterfowl (mlgratory, fisheaters)
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- ECONOMIC EVALUATION OF RESOURCES FCZ THE
PROPOSED 1965 DOUGLAS-FIR TUSSOCK I.’.?TH '
CONTROL PROJECT, BURNS, OREGOXL

by

P, W, Orr
Ingect and Disease Control Brarckh
Division of Timber Management

I. | Intfoaﬁction 7

A.
B.

c.

.U, 8. Forest Service - Region &

First reported in 1963 on Malheur and Ochoco National Forests,

- 1 OOO acres and building up.

Aerial survey, 1964, 55,000 acres.

About 16,000 acres - moderate to heav:.ly _nfested, tree lcz.lllng

%

* 'in progress. Much more likely this year.

L Total Acres b degree of defoliation
- Area acres Very
infested  Light lYoderate  Heavy heavy
.- Antelope Mountain 14,840 10,200 880 2,320 1,440
King Mountain 18,690 10,040 2,800 3,760 2,090
" Gold Hill ‘ 6,250 3,600 2,480 170 0
Silver Springs 1,110 1,110 0 0 0
- . Vance Creek ' - 380 380 -0 .0 : 0
Total ’ 41,270 25,330 6,160 6,250 3,530

Areas and acres proposed for spraylng dur.ng 1965 - }hlheu.r and

_ Ochoco Natlonal Forests:

Pmpo sed spray unit

Coe "% Antelope Mountain

King Mountain
- Gold Hill
" Silver Springs
- Vance Creek

- -Aeres

118,060
24,160
8,850
3,600
__ 610

ol 55,280 @ $2,60 per acre

= 8L3,728.00
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People and Industry

=16~
RESOURGES»

R

A,

Population in irmediate area.

z 1. About 5,000 people live in the Burns area.

2. 85 percent of working force in Burns ‘and Hlnes, Oregon, work at
- ome mill (about 800-1 OOO)

‘ ;_B. Industry.

Y

2.

One mill - at Hines, Oregon.

g

‘ "!;b,_ New peeler plant, = _

.. the area.

8.

~Requirements -~ 100 MM bd., ft. bonderosa pine annually.

The Government supplies 96 percent of fhis volume.

Needs will inhreéée because mill has recently constructed'

. availability of true fir and Douglas-flr tlmber)

This new need will be white fir and assoclated specles.

a. 30—40 MM bd. ft. annually.

~ e

- a. New stud plant (installatlon and operation predicated on

White flr - about 8—1/1 percent of total 1nventory volume in

A83001ated spec1es - about 11-3/2 _percent of the total

B inventory volume.

A

I1I.

lPonderosa pine - about 80 percent of the total volume in

area.

ok R L R R
Timber Resource Threatened by the Douglas-fir Tussock Moth Outbreak

4.

. de

2.

.3.

Immature Timber.

- - Acres
Already kllled defoliated over 1,950
-50 percent in 1964 (e $105/écre)
Immediately threatened 33,00
(@ $105/acre) '
Ultimately threatened

- 122,000
(@ $105/acre) R

N value
204,7003

$

) $3,700,000

$ 3,538,500)

$12,810,000

Y Y T T, Y T
T T T T e NI oy ¢
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B. Merchantable timber. S
LN i L 3 Volume e
' . Mbd.ft. - Value
St L) Mlready Willed L 7:o2,610 % 15,100
/ “~ 7 7 2, Immediately threatened 262 580 $1, 024,000
© "' 3. Ultimately threatened 950,000 $3,705,000
- _ Estimates of tussock moth damage to the timber resources were
work at - - .developed from sample plots within the Antelope Mountain infes-
E - tation area. Forest specialists in timber inventory activities
3 e designed a sampling procedure for measuring tussock moth damage
- to immature and merchantable trees. Actual plot measurements
=0T taken in the field during November, 196/, were applied to known
infestation areas where damage wazs considsred to be 50 percent or
~ greater. Immature timber values are based on Malheur Forest 3-year
- average costs for planting plus protection of planted areas.
- Merchantable timber values are based on average appraised values
experienced on the Malheur National Forest during three quarters
- of calendar year 1964 and one quarter during calendar year 1963.
lon IV. Wildlife Resource . ‘ N ;ﬁi e
A, Blg game ' ~. n ‘.».‘:»_' LoTLT “: _“' al
l. Summer re51dent mule deer : e E el
a. Estimated numbers - 1,025
... b. Estimated man-days hunters use - 1,650 @ $4 50/aay = $7,425
R " ¢. BEstimated annual harvest - . 240
L L 2. Sumer resident elk - ?5_'F ':if Kféfif:;
- 8« Bstimated numbers - ' 75
b. Estimated man-days hunter use - 300 @ %6, OO/Hay $l 800
¢. Estimated annual harvest - 25
_B. Other species present. 7 o L e
. Unig . Species - No. Species - Mo.
E . C i.- Kiﬁg Mountain  Grouse - few Beaver
© © 2. Antelope Mtn. Grouse - few Beaver
... . 3. Silver Springs Grouse - few Rabbits - scattersd
- L. Gold Hill Beaver - few Sl e
. . 5. Vance Creek .  Grouse - few s T
c. Fishéry resources. T T nffi' B o
2109 1. Mative trout , e
Unit Key streams Angler use
King Mountain Rattlesnake Creek Moderate - Success good
Coffeepot Creek Moderate - Success good
. Trout Creek Moderate ~ Success good
Pine Creek Moderate - Success good
West Fork Pine ‘Moderate - Success good
f
- M“tﬂmm Ao T — F AN SF e S T IR > by g b s NS B o woaldn Ern
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T e s

Angler use

Unit sz stream
';::5f55%elope Mtn. Bluebucket Creek ?'Minimum - Success excellent
N -+~ Cottonwood Creek  Minimum - Success excellent
" .. Cliff Creek Minimum - Success excellent
: ~~-" Buttermilk Creek  Minimum - Success excellent
- oo ... Cougar CGreek Minimum - Success excellent
- 7 Gold HI11  Gold Creek ‘Minimm - Success fair
fﬁ"f(i T “;~Myrtle Creek . Minimum - Specess fair
’ﬁf,Silve:'Springs Silver Creek " Minimum - Success fair

‘ AllisqpeCreek

PR e DT e et

'Vance‘éfeek

» Minimum - Suceess fair

Vi. Water ) .. e :'--'.“.';'.‘..l.i o in AR -

“‘Heavf - Success good

r" Yance Creek
v - Heavy - Success good

2 : e ey e _;”,Canynn Creek
o2l Anadromous flsh T -:,-;;;53 o

T R R N
3 Sl . - - -

Vance-Canyon Creek drainage is an important steelhead svawning
area. State recently:planted 350,000 Coho salmon eggs in
Canyon Creek where they have installed an incubation channel
downstream from the spray area.

PR ..:e.-":i PO

- : mnoh nin 7r~:in3“ TELCG WL
V. Récreation L T e ST e v

" There are no improved campgrounds or picnie areas in the project area.
Bunters and fishermen use unimproved camp areas for camping in tents,
trailers and pickup campers, partlcularly durlng deer and elk hunting
season. _ L

Canyon Creek is the largest stream in the project area. It is used
only incidentally as a source of domestic water. The towns of Burns
and Canyon Creek utilize wells and springs for domestic water
supplies. The source of many swall streams is found in the high
country where the control project is located. Most of these streams
--- become intermittent after the snow pack is melted. Man-made water
ponds and natural springs are utilized by range cattle. Stream
- water is utilized to irrigate fields in the valley areas during the
dry summer season. These fields are usually several miles removed
from the project area. There are no lakes within or adjacent to the
control boundaries. To protect these resource values we propose to
spray the 52,280-acre infestation at an estimated cost of $2.60 per
acre or $143 700.00. _

- o . e e ey TR EREN
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 PESTICIDE RESIDUE STUDIES IN FORESTED AREAS IN WISCORSIN

G I
T eesdd e e e . F e e L S e e R

Donald W, Renlund; Sﬁpervisef T e e ;%:
.. Forest Pest Survey and Control
'Records of pesticide use on foreeied areae in Wiscohsin indicete that
the first aerial application was made in 1926 when calcium arsenate was
used in an attempt to control the hemlcck looper. From then until 1945,

"when DDT was first used in the state, records of other treatments are

gketchy. In subsequent years, however, increasingly accurate records.have
been kept of chemicals, rates of application, and land descriptions
treated. These records show that DDT, at the rate of one pound per acre,

has been the principal compound used in combatting defoliators and spittle-
bugs whenever an insecticide was requlred

While insecticides have been applied to parcels of timber varying
from a few acres to several thousands of acres anmually during the past
twenty years, they have not been the sole source of control of forest
insect problems. Natural control factors and silvicultural practices
bave also played an important part, and have controlled outbreaks on far
more acreage than has been treated with chemicals. Yet, they have not been

effective enough at times, and have had to be supplemented by chemical
applications.

Chemical control and its over-all effects on the biota have been
c¢losely scrutinized in Wisconsin by entomologists, and specialists in
other biological fields representing many agencies. Cooperation between
these agencies, which have the common objective of promoting the safest
possible use of chemicals on our forests has been very gratifying.

To date no serious apparent detrimental effects bhave besn encountered.
This may, in part, be due to stringent control of applications from the
ground and from the air, and to the skillful and conscientious work of
pllots who have applied the chemicals.

. In the fall of 1961, the staff of the Pesticide Residue Laboratory of
the Wisconsin Department of Agriculture became interested in the evaluation
of residues in previously treated forest areas, and comparing them with

similar areas having no known history of treatment, and w1th some located
in vicinities of agricultural lands.

Pre- and post-spray samples of tree foliage, ground flora, duff,
end soil were collected in evaluating a pine tussock moth control opera-
tion conducted in June, 1962. Fat samples were collected from deer and
porcupines in the fall of that year from the treated area and elsewhere
In the state. Similar sampling has continued annually and kinds of
8amples have been expanded to include water, bottom samples, and flora
and fauna from certain lakes and streams.

~
Ay

The 196/ pine tussock moth control program wag approved by the Con-
8arvation Commission contingent on the establishment of an acceptable
fological evaluation program, Game research specialists designed a small
anizma) trapping program whlch netted 260 Spec1mens ranging from the pyeny
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‘shrew to snowshoe bares and a few birds. In addition, a study of the effects
of ingesting treated larvae by day-old chicks was conducted in cooperatlon
with the university. Samples from deer totalled 109 by the fall of 1964,

and more than 625 samples have been taken altogether.

Early analyses were made with a Beckman DK2A recording spectrophotometer,
and after March 30, 196/, a new Jerrell-Ash, Model 28-710 gas chromatograph
has been ugsed. Results obtained with one technique have been verified by
one or more other techniques when they have been gquestionable.

‘8o far it appears that there is no cause for alarm, even in areas where
chemical applications have been heaviest, but these investigations will
continue, While it 1s recognized that tn y provide us-with a superflcial

Jook at pesticide residues on the landscaps e, and interpretation of results
is difficult, they do provide background data which should be useful in

~evaluating later changes in the residue picture. , o §
» Future sampling will be limited to the availabllity of accommodations
for running snalyses, and to types which may provide the most useful Infor-

- mation. It is hoped that more sophlstlcated studles will be attempted in

Wiscon31n. T , o .
‘ . . - - Sl

We are indebted to the Wisconsin Department of Agriculture for their'

- woluntary and generous contribution in collecting and analyzing samples,

and to many others who partieipated in gettlng this work started 1n the o
- State. o
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WASHINGTON STATE POLIUTION CONTROL COMIVKSSION
- HEHLOCK LOOPLR STATEPTENT

TN R AL e R S

= : B by Caesd iR orlosow ompers ZaUT v

"“Charles Ziobell blologiet and ‘ra ':?fJ*‘fitletfi
-A3fred T. Nea_e, Chairman LT T
(Read by Norman E Johnson) T

‘A systematic study of environmental influence was conducted in con-
junction with the 1963 Hemlock Looper Control Project which involved more
than 70,000 acres of mature hemlo~k stands in the Wlllapa Hllls area of
Western Washlngton. .

This study was referenced to fresh water streams, the terrestrial
environs and the marine waters of Willapa Bay. Water and other resources
considered included fishery, shellfishery, big game and agriculture and
domestic water supplies.

The staff of the Pollution Control Commission served as the study

' project coordinating agency and also as an active participant in the

chemical and fresh water biological phases of the study.

Procedures followed in activating the study program included noti-
fication of all state and federal agencies and private industry of the
need for advice and assistance in planning and carrying out the study
program, Four pre-spray meetings and one post spray meeting was held to
discuss the nature and scope of the study problem, to discuss and review
study plans and to develop a post spray study program. Representatives

of 29 agenc1es 1nvolv1ng more than 70 personnel voluntarily contrlbuted
their services in this continuing study.

The procedures followed included a determination of the water uses
and resource values to be considered, agreement cn spray application
techniques to be followed to prevent and minimize environmental con-

flicts. Specific study areas and study streams were then selected and
monitoring plans developed

Study plans were referenced to chemical and biological monitoring
in 5 fresh water streams and in selected marine and terrestrial areas,
Provision was made for the collection of background chemical and
biological data well in advance of the spray project, for intensified
monitoring during spraying and for follow-up studies of decreasing

- Intensity as the environment returned to normal or pre-spray conditions.

The study indicated that interagency liaison and coordination in
these matters is both practical and feasible and that much can be done
to minimize side effects in the environs of a spray area.

A status report of the study was completed during the summer of

1964, and a completed report is in process of preparatlon and scheduled
for early publlcatlon.

In summary it cam be said that:
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No fish were killed by the spray. There was no kllllng of fish, crayb

fish or caddis larvae in live boxes, nor were any taken in drlft nets
or fish traps set in the stream.

DDT levels increased from .0l ppm to 1 07 ppn in a stream recelving
up to 600 parts per trillion DDT. In the stream draining the largest

"'sprayed area, DDT levels increased from .02 ppm pre-spray to O. 55

3
(1)
| (__.5)_

; post-spray. After 1 year the level was 0.31 ppm.

Early instar mayflies were kllled in two streams recelving 200+ parts

. per trillion DDT.

Number of fly counts were back to normal by the end of the season;”'

No differences,attributable to DDT, were detected in fish or insect

. counts in the four treated and untreated streams in 196/ - one year
after spraylng.
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EFFECTS OF DDT AND MALATHION ON FOREST ARTHROPODS . .. -
S | ' by Ty e

EEEY RPN

E Do‘nald L. Dahlsten | '-._ B ey

~ —ue .o

3 ‘_This'ir'r;restigation-was initisted as a result of a chemical control

- project for the white fir sawfly, s species in the' Neodiprion abietis

complex. Approximately 2880 acres wsre sprayed with 3/4 pound of DBT in
one gallon of diesel c¢il per acre and 220 acres were treated with cne

pound of Malathion in one gallon of diesel oll per acre., The study areas
are located in the rortheast corner of Caiiforrda in Modoe County at Knox
Mountain which is 25 mliles southwzst of Alturaes. The work was done with
the cooperation of the Califormia Division of Forestry, the regional office
of the U. S. Forest Service, the U, S, Fisheries and Wildlife Servics and

_ private industry. _ e

u The overall objectives are to evaluate the impaet of these .cheﬁlicais '
on the insect fauna of a forest community. Long-term population studies

of the white-fir sawfly and ths Douglas-fir {ussock moth have been
initiated in the study area. The parasite complexes of these spacies are
being studied in several areas and the impact of the chemical insecticides
on the paragites of these defoliators will be evaluated both quantitatively
and qualitatively. In addition, some idsa of the insect fauna in the

area will be obtained from the drop cloth samples. It is hopsd that
explanations for such problems as resurgense of defoliator populations or
new arthropod problems in the region will be made available through such

& sampling program. Other detrimental effects on the arthropod component
of the forest community will also be documented,

Four study areas were established: one in the area sprayed with
DDT, one in the area spraysd with Malathion, and two areas wera sst up &s
check areas, Thirty sawfly egg clutchss were marked and the total eggs
counted prior to the spray date in each of the four areas. Each colony
or clutch was counted twice a wsek after eclosion commenced. Ths counts
were continued until all the larvee were killed or until the larwvae
poved from the study branch or until the larvae dropped to the ground to
spin their cocoons. Thess datz ar: not summarized but when they ars the
mortality rates of sawfly larvae in the unspraysd areas will be compared
to the sprayed areas. Data on matural sgg mortality will also be

| available,

Drop cloths were set‘ up under white-fir trees in each of the study

' areas, Six drop cloths were sst up for each treatment. Four additional

drop cloths were set up in the DDT arsa to collect residue samples for
the U, S, Fish and Wildlife Service at Davis. Thess cloths were adjacent
to four of the drop cloths in the DDT area. The cloths were suspended
three feet from the ground on 2" x 2" wood stakes. A rock was plased in
the center of the cloth to keep the wind from blowing the specimens

from the c¢loth. Collections were made at interwals of four hours, 12
hours, one day, two days, one month and two months after the spray was
applied. Each of the chegk cleths were collected daily becauss of drift.
Drift was dstected by placing four oil sensitive cards in the open

areag around each drop cloth.
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Differences were noted between the effects of DDT and Malathion on
sawflies as well as other insects. The total number of sawfly larvae
collected from each area was calculated and the percentage taken at a
glven collection interval was recorded. In the Malathion area, 65 percent
of the total number of larvae killed were collected four hours after
spray and almost 97 percent one day after spray. In the DDT area, 35
percent of the larvae were collected four hours after spray, 85 percent

one day after, and 90 percent two days after. The immedia e effect of
Malathlon was also observed on other insects. , -

Overall 12 orders of insects were collected fronm the drop cloths in
addition to a number of gpiders and some mites. Results are far from
complete as many of the groups are still out to the various taxonomic
specialists. As might be expected, large numbers of Diptera and

- Hymenoptera were collected, in Diptera alone, 32 families are represented
in the collections. Another common insect in the drop cloths from both
study areas was a thrips, Leptothrips mali. This may prove to be a particu-
larly detrimental effect of these chemicals as this insect is a predator
of phytophagous species of thrips, aphid eggs and mites. Other preliminary
conclusions that might be drawn are that DDT appears 1o be more harmful
to collembolans than Malathion and that Malathion is more harmful to
brown lacewings than DDT. Another trend has been noted in summarizing

the data for Dlptera, that being that large numbers were collected up to

‘one week after spraying in the DDT area while large numbers were col-
lected in the Malathion area up to two weeks after spraying.
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SIDE EFFECTS OF JAPANESE BEETLE AND CEREAL LEAF BEETLE.
by
J. W. Butcher
Department of Entomology
Michigan Stata Univer81ty

Suppression Programs in Michigan ’

-~ The scope of side effects studies in Michigan is as follows.

‘Gurtailed aquatic and terrestrlal arthropod studies were carrled out

in 196/ to ascertain the pevsistent effects of Aldrin and Dieldrin
aepplied in 1959-1962 for Japanese Bestle control.

Monthly milk samples are being teken for the purpose of measuring

Dieldrin residues in milk from herds within the treatment zone. -
tream and well water, soil, animal and plant food were also col—

lected at appropriate intervaﬂs for analysis, -

Pre- and post-control observations were carried out on spray drift;
and indicator arthropod abundancs as related to applications of Sevin
and malathion for cereal leaf beetle control in the spring of 1964.°
Terrestrial and aquatic habitats were sampled. :

An intensive study was initisted on the persistent effects of dieldrin
applied for Japanese beetle control in 1962, Randomized and repli-
cated soil cores were taken from woodlots inside and outside of the
treatment zones. The abundance of 12 Collembola species and mite
populations were related to astual disldrin residues present in the

soil at each collection point.

L controlled application of malathion at rates recommended for cereal
leaf beetle control was made in a representative water course in
Berrien County. The pattern of arthropod dislodgement and depletion
with respect to time and the total aquatic arthropod species complex
was compared betwsen treated and eheck plots.

Pre~ and postntreatment'soil and water residue samples were collected
and analyzed in Calhoun County, wherz hand applications of dieldrin
were made for Japarese beetle control in the fall of 1963 and the
spring of 196..
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~ 7 APPROACHES TO DUTCH ELM DISEASE CONTROL
""" o by

, J. V. Butcher
Department of Entomology
Michigan State University
- | East Lansing, Michigan

Currently, research at Michigan State Un1vers1ty on Dutch elm disease

. vector control centers around:

1. Seasonal development of Scolztus multistrlatus and Hylurgoninus
- rufipes. :

2. Distrlbutlon and concentration of DDT and methoxychlor res1dues in
7{'bark, '80il and water courses. : : -

3. Relatlve efflciency of DDT and methoxychlor in vector control

L.' Development of a laboratory screenlng procedure for systemic
_ insecticides by means of bark beetle bio-assay.

5; 'Cooperatlon with U.S.F.S. in a regional Bidrin tree 1ngection

experiment.
i R AV N e S ow ~ b
= Lo - “ o T - 3

v Ty e b Lo o b o e RN e
b e e i S o s DEAM R Sl IO GG o R ol A "



! ~2F
" A COOPERATIVE FROGRAM WITH BUREAU OF |
| COMMERCIAL FISHERIES |
' EECITD U ¥
| D. C. Schmiagé R
- The Northern Forest Experiment Station, U. 8. Forest Sei;w}ice;,
] Juneau, Alaska, and the Bureau of Commercial Fisheries, U, S. Fish and
wildlife Service, are interested in controlling forest insect pests by
] reans that are not harmful to fish. A cooperative program has been
* planned to work jointly on promising methods of biological control. The
- {nitial work will explore the possibilities that secem most promising.
Iatroduced parasites for use against two species of defoliating insects
i ere now being considered.
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_ SCHEDULING WHITE PING WEEVIL CONTROL |
” | B N
. : : J. L. Bean
Begional Entomologist

- U. S, Forest Servics
Upper Darby, Pa.

We are all well aware that timber production can be substantially
increased by controlling certain forest insects. We also know that

"control methods are becoming even more ezzectlve and less costly.

But, timber productlon is a highly competitive business today, and
one in which the margin of profit ean be very narrow., Therefore, any
factor that may influence the margln of proflt is of concern to the forest
manager.

In the Nbrtheast the question of profitability is a major question

for the timber producer especially where plantations are involved, It is

in relation to white pine plantations that I wish to confine my remarks
here today.

One of the major factors that influences profitability in managing

‘white pine plantations is the white pine weevil. For the sake of brevity

I will assume you are all well acquainted with the white pine weevil and
the damage it causes.

Although controlling the weevil has plagued pine managers for a
number of years, studies by Crosby, Waters, and others have shown that
weevil control is possible under certain conditions and is also justified.

But the big question has always "ren - can we do the job and still make a
profit? : '

Recently, procedures have been provided that permit economic and
biological information to be integrated when deciding upon the need for
control against the weevil, and for scheduling its appllcatlon in young
vhite pine plantations. Mbst of you, I believe, are acquainted with the
publication by Marty and Mott which outlines these procedures (Evaluation

and S;hedullng Thite Pine Weevil Control in the Northeast-Research Paper
EE—19 .

, In 196/ the Branch of Forest Pest Control in Region Seven field
tested these procedures to determine their aceuracy and applicability

throughout the Region. An analysis of our field data has just been
completed. _

The results show that evaluating and scheduling weevil control
based on Marty's and Mott's guidelines is possible in New England, New
York and Pennsylvania, but is not in Virginia, New Jersey, and West
Virginia. The reason being that weevil infestations proceed more
rapidly than in the area from which the table data were originally
obtained. We also found it possible to predict the profitability of
weevil control throughout the areas where the guides were applicable.
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As a result of our tests we are now revising our present weevil
guidelines and will be using the M. & M. approach in our future
woovil control programs. Also, since the M, & M. method is restricted to
~tre plantations and to a specific area only we are planning additional
7{e1d studies to develop similar guides for natural pine stands and other
~tap producing areas in our region. These studies will be initiated this .
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ECONDMICS OF DIRECT CONTROL OF FOREST INSECTS

Chalrman F. E Wébb "
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“ GONTROL OF THE WHITE-FIR SAWFLY AND DOUGLAS-FIR T
TUSSOCK MOTH IN CALIFORNIA T

.. by o e
Bo C, Hall L Lo L J

Late in June, 1965, a cooperative control project was carried on
against the white-fir sawfly on 3,200 acres of white fir, under intensive
Christmas tree management in Mbdoc County in California., Two insecticides
were used. DDT was aserially applied at the rate of 3/4 pound in one
gallon of diesel oil per acre on 2,880 acres and malathion at the rate of
one pound in one gallon per acre on 320 acres. KAlthough the primary
target insect was the sawfly, there also existed some Jocal areas of high
outbreak by the Douglas-fir tussock'moth. The spray was applied just

after the sawfly eggs had hatched and about the time of the first hatching
of the tussock moth eggs.

Pre~spray counts of 3,754 11v1ng sawfly larvae were made the day

- preceding the DDT spray appllcatlon, The post-spray count ten days later
showed only 44 living, or a kill of 98.8 percent., Similar counts of 1,689
living larvae were made on the Malathion area the day before spraying. The

post-control count ten days later shoued no living 1arvae or a kill of
100 percent.

The effect of the DDT spray ¢ the tussock moth was quite striking,
In 2 sampling of egg masses in October following the spray, not-a single
egg mass was found on the sprayed area, as well as practically no evidence
of feeding., Mslathion, on the other hand had no measurable effect on the
tussock moth, Medium levels of egg masses were found on the Malathion
treated area coupled with average heawy defoliation, In the check area
surrowiding the DDT treated arca medium levels of egg masses were found
as well as heavy defoliation.

The economics of the control project includes some of the following
data. The average cost of the DDT control project was $1.29 per acre,
and for the Malathion was $2.20 per acre. The year preceding the control
project, an attempt was made by one of the private owners to harvest some
of the Christmas trees, with the result that 40 percent proved to be
unsalable when they reached the market and it was necessary to make a
refund to the purchaser., The other private owner was unable to find any
bidder for offerings because of the thin foliage., There was remarkable
recovery of the sawfly defoliated trees the season of the spraying, and
one of the operators harvested his normal complement and the other was
eble to sell about $10,000.00 worth of stumpage. Therefore, the two
private land owners were able to recover more than the cost of the
control project the first year after treatment.
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. THE ECONOMLGS OF DIRECT CONIROL OF BARK EEETLES

Vi o s .

Gpenine

I em not a logical one to discuss this topic, because ws have done
yory Hittle direct control of bark bestles in the Pacific Northwest, I
delieve all the other regions in the West have done more than ve have,
govever, this is not to say that we haven't had or will have =any bark
teetle problems, mor that we don't have to make control decisions. Some of
our past and probably future problems concerning direct control of bark
boetles are: - ; : . o
" Western pine beetle in ponderosa pine - sanitation salvage methods
have provided an effective tool. Some early-day fell-psel-burn
eontrol was employed. . - o : :

Douglag~fir beetle ~ Except occasionaliy in very high-use areaé such
as campgrounds, where direct control with chemicals was employed,
the recommended control has‘been salvage of infested trees,

Mountain pine beetle - In western white and sugar pines no direct

control has been recommended, mainly because the problem is compli-

cated with blister rust. In lodgepole, considerahle direct control
- was employed about 35 years ago in Crater lake Park, More recently,
© in the early 1950's, some control was attempted by logging infested

~ trees. In ponderosa pine pole stands, where the problem is an increasing

one, we have done some treating of standing trees with ethylene
- @ibromide and just this winter an administrative study using the cut~
pile-burn method was used, _ S o

In the short time allotted to me it would be impossible to discuss

. i3 depth the economics of direct control of bark beetles. Instead of
~ titezpting to do so, I would like to discuss, as an example, the economics

3¢ oze bark beetle problem in our region —- the mountain pine beetle in
ldgepole pine. - : : .

To help orient ’c.heftalk, I will show this kodachrome slide which
zonstrates heavy tree-killing by the mountain pine beetles in lodge~

<¢ pine stands in central Oregon. The outbreak shown here oceurred in
‘A.?arly 1950's, and has since subsided. The only control action taken

: *als instance was to make gome timber sales of infested trees. However,
'M‘Operator found that the undertaking was not economical and only a
82ll area vas logged. — L N

-’-ﬁs 3‘

v | ‘Perhaps the main reason I chose this subject for discussion is that
““.i:.'least I) anticipate that we will be faced with & major epidemic
u;-::nis insect in this host species before many years. History tells
‘h;?s is tf.le case. At last inventory we had, in Oregon ang Washington,
-3 comprising about 9 billion board fest of lodgepole pine sawtimber
7% O% some 2,3 million acres. There is an additional large volume of
"=t tpecles in mixed forest types.
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Mnch of the lodgepole is mature cr overmature. We know from long
experience thalt when extensive stands of the speciss reach this corndition,
the situation is ripe for a major mountain pine beetle outbreak. Typically,
the beetle kills essentially all the 3arge trees over extensive ereas, the
outbreak subsides, and thingg are quist for zbout another 30 years when
the smaller, less susceptible understory trees have grown to maturity and
become susceptlbl . 4 -

Now, let us assume that a major parh of the 2—1/2 million asrss of
lodgepole forest I mentioned a blt agoe bsccomes infested in the next 5 years—
and this couwld conceivably happzn, in my opinicz. Immediately, the question
would be aslked--should we atitempt control. Consequently we would be
involved in the subject assignzd to me for discussion hers-—the economics of
direct control of bark bestles; in this sass tho mcuntain pino beetle.

'_-I think in evaluating the economics of comtrol of any forest insect

‘outbréak there are a number of kay questicns to be asked and answered,

Let!s ask some of thess questions about ths nntoao=hypothetlgal sltuation
before us, and attempt to answar thnm. e
1 What is the value of the razourse? Timber valuea bf lodgepole in
-our region are low, and very little lodgepole is cut because
there is very little demand, Ia 1964 it amounted tc less than
-+ 1% of the timber cut in the pine subregion; average stumpage price
on Forest Service lands was $3.959 per thousand board feet. Several

llifffﬁ;i‘ attempts to utilize the species profitably on a significant scale

. .  bave fal_ed It is estimated that, on a sustalned yield basis,
.- 50 times as much isdgepole couZd be cui in_Oregon and Washington
as is nou being cut° R -1._ L et '

1"1:In some areas, aeothetio and watershed values of lodgepole are
' hlgh in most thpy ar2 oot : STIL -

_ However, perhaps cur main concern should be the future values°

No doubt they will in wrease—-but how mush?

2. What would be +he cost of ccmtr«cﬂ‘> I urderstand costs for chemi-
- cal control of the mcuatain ; ine bestle in _odgepole in the
- Rocky Mountain area are rumning about $4.00 per tree. Pre-
... .. sumably, costs in our regior would be similar., In a very large
- - infestation, which typifies many, if rot most, mountain pine -
- = . beetle outbreaks in lodgepole pine, hundreds of thousands of
© wo--: 0 dollars, and probably seversl million would be rneeded to carry
. -oubt a meanlngful contbrol programa : :

3.,'What are the short ard longrterm losses? In the short term view,
- ®logg" in terms of tres=kiiling of merchantable trzses can be
- almost 100 percent over ext:nsive areas. However, in the long-
- term picture this should parhaps nct be termed "loss” because,
typically, the understory smaii trees are not killed—i.e. in
. about 30 years a merchantable size forsst has regrown. Perhaps
- by then lodgepole will have significant value. In those areas
where true~-fir species grow in mixturs with the lodgepole, a
true-fir stand would likely repliace the lodgepcle, This would
perhaps be for the better bacaus:s true-fir is a much more
valuable species for Zumber and fiber than lodgepole,

Sl B o o xSt MR e et P g4
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L. Is the outbreak too large to control--physically and financially,
This could be a very appropriate -question in regard to the prob-
lem under discussion. As mentioned, these outbreaks often, if
not usually, cover very large areas. The tremendous outbreaks
now in progress in the Rockies are typical. Further, the lodge-
pole type may be contiguous for miles--so there is no logical
breaking off point if money and manpower are available to do only
part of the job. To conclude on this point, I strongly suspect

. - that the outbreak would be too large to undertake rapidly enough,

. with the resources available, to exert effective control by

treating individual infested trees.

i Y

T 5. Will control action have a lasting effect? This is probably a
.. debatable poimi, but, in my view, control probably would not be
- lasting because the most important contributing cause to the
epidemic is the susceptible-age condition of the stand. Unless
the stand conditions were altered, the threat of outbreak would
be ever-present. In some instances, however, control may be
justifled on the basis of "buying time"--if harvestlng of the

' forest 1s scheduled in the near future.

There are a great many more questlons relatlng to economics that could be
discussed~-and most of them would pertain to any bark beetle control pro-

gram under cons1deration. Some of them are: = B

- 1. Will 3011 erosion or related damage result 1f control 1sn't
"-faccompllshed9 o SRRy FE e

- 2. Does the landrownerships pattern lend 1tse1f to practlcal control°

3. Could the control dollars be better spent on other forest
S improvements’ ' — S

e Will s dangerous fire prob em ocetr if the epidemic en'
controlled7 ‘ - _

What w1ll be the 1mpact on publlc relatlons 1f control is not
attempted? Or if it is attempted--but is not successful°

¥e should consider an over-rldlng question that is perhaps more blologlcal
than economic; however, I submit that it can't be omitted from economic
evaluation. The question is "Can the outbreak be controlled?" If there is
& strong element of doubdt that it can, certainly the economic considera-
tions are vitally affected. In the situation under discussion, I would
pot want to be the entomologist who stuck his neck out and said that

- Presently known control methods had even a strong chance of success.

. 5.

So, in conclusion, I submit that economic evaluation of bark beetle control

13 yery difficult, comvlex, and the chances considerable that the conclu-
Blons reached will be in error. However, it is still vitally important that

the best possible economic evaluation be made to answer the key question:

 Even though we have a lot of beetles in the woods and many trees
dying can we justify the cost?

COncernlng the potential Oregon~Was:zington problem I have laid before you,
ow those of us here from Portlari concerned with both Research and
Control will welcome your counsel. Perhaps in the discussion period,

Bomeone will tell us what we should do.
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A FEW HOURS IN THE LABORATORY CAN SAVE - = .. .~
" THOUSANDS OF DOLIARS IF THE FIELD L

After the horse is out it is easy'to look back and see where the

"fence should have been strengthensd., The story ve. tell here is only of
use in future planning. : . S e

When the Federal Pest Control Review Board ruled that no federal

agency could participate in the 1963 Willapa Hemlock Project if DDT were

used on areas draining into the oyster producing bay, a declslon had to
be made ina hurry to select an alternative pesticide,

Two untried pestlcldes and DDT were chosen for pre—project tests.

.PhOSphamldon had been tested in Canadian laboratories and showed some

promise, Oarbaryl, then known as Sevim, was chosen because of its low

“toxicity to fish and wildlife, though if had never been tested on the

looper—-it had given fair results withk the spruce budworm. The tests
were conducted; the results were: DDT eaused 99 per cent mortality,
phosphamidon 90 and Sevin 86 per cent. Several other hurried tests were
made with various formulations of Sevim with no improvement in results.

- Private industry decided that it would be necessary to use DDT on 14,810

acres of the most heavily infested timber. Because of the low toxicity
of Sevin to fish and wildlife--phosphamidon is toxic to birds--it was

--decided to spray the remainder of the area with Sevin. Final results

showed that Sevin killed only 43 per cent of the loopers--far too few to
be significant in reducing tree mortality. As Paul Lauterbach mentioned
in & previous paper, Sevin gave no control when compared to unsprayed
areas. The decision then was not a good one in this case. The cost of
the Sevin spraying was about $137,000.00. e T

Tests conducted in our laboratory in 196/ showed two important
things. Sevin was not effective in coatrolling the hemlock even under
controlled conditions and that other insecticides were available that
could control the looper under these seme conditions. Similar results
were obtained from tests made at the Paeific Southwest Forest and Range
Expt. Station under the direction of Dr. Art Moore. The moral here is
-that we should not use materials in the field until they have been
tested in the laboratory--at least 1f we are interested in the economics
of pest control R i :
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RESULTS FROM AND FUTURE PLANS FOR RESEARCH ON -
. GAFER AMD LESS PERSISTENT INSECTICIDES TO REPLACE '
" CHLORIRATED HYDROCARBONS

S Las 1 e . - -

* Dr. A. D, Moore, Project Leader =~ .~ 7 T .70
.= Insecticide Evaluvation Project ' T
_ A U. S, Forest Service o L e
Pacific Southwest Forest and Range Experiment Station

.7 Berkeley, California L
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Summary of Report :

The Forest Service's new chemical insecticide project was activated at

29rkoly in January 1964. While the Pacific Southwest Forest and Range
Ixperiment Station is administratively and technically responsible for the
srogram, it was established to serve all of the Western United States.
Goneral guidance and direction, including priorities, location of studies,
¢nd balance of over-all effort rests with a steering committee.

. iee m ;.., .

Temporary quarantine facilities, insect treatment and holding
laboratories, an analytical laboratory, and greenhouse facilities have

*q0n set up and equipped for the work. Additional laboratories and permanent

guarantine facilities are being developed at Berkeley; and three mobile
units--a central communication and office trailer, a chemical formulation

vehicle, and a complete analytical laboratory on wheels——are being developed

for field use. T

The immediate goals are (1) to find'nonpefsistent (transient) insecti-

cides that will be effective against spruce budworm and other defoliators,
esd (2) to develop application e-uipment and procedures that will minimize
exvironmental contamination. LT T s Ty T

The research team is being organized into nine sub-units: (1) insect

maring--bioassay, (2) insecticide chemistry--toxicology, (3) insect
+hrsiology—-biochemistry, (4) plant physiology--biochemistry, (5) spray
thysics and atmospheric physics, (6) application procedures and equipment,
(7) field operations, (8) ecological aspects of chemical control, and

(9) biostatistics.

In selecting candidate chemicals, preference is given to:
(1) transient chemicals that would leave no toxic residue (including bio-
logically active degradation products or metabolites) in the environment
tn7 longer than necessary to kill the target insect and, (2) chemicals
Y:at show a higher degree of biological activity against lepidopterous
{zoects than against other insect orders and other biological organisms.

A number of chemicals have been tested for three types of biological
tetivity: "knockdown" activity, direct contact action, and toxicity when
“gested with host foliage., Also, small-scale field tests were conducted
:Kﬁinst the spruce budworm to obtain a frame of reference for the labora-
77 investigations. On the basis of this work, three materials are
“{ng considered for pilot testing against the spruce budvorm this
F2ar--pyrethrin (I), Dibrom, and Zectran.
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Pyrethrin is readily oxidized in air and this oxidation is catalyzed
- by ultraviolet light (sunlight). Therefore, it was necessary to find a
means of stabilizing this material long enough to kill the target insects.
. & stabilized formulation has been found that looks good when exposed to
sunlight on glass plates at winter temperatures in Berkeley. How effec-
tive it will be under operational conditions is not known. A field test_
will be conducted w1th this formulation in the near future.

Zectran is extremely toxic to spruce budworm and other 1ep1dopterous
targets. However, this material breaks down into biologically active
metabolites that must be identified and studied in more detail before pilot
testing. Thess studies are now underway.

The above materials are now being tested by the U S, Fish and
© Wildlife Service in Denver to determine their toxicity to fish, birds, and
game mammals. The major active breakdown products of Zectran will also be
subnitted to Denver for testing as soon as they are available in sufficient
quantity. The U. S. Fish and Wildlife Service, the Montana Fish and Game
Department, and the Montana Department of Public Health will also be L
cooperatlng in pilot tests with these chemicals. ]

‘Work has been started on appllcatlon procedures and equipment that

-___will direct spray applications more specifically toward the target insect:
“and reduce environmental contamination. The U. S. Forest Service Equipment

Development and Testing Center at Missoula, Montana, is prov1d1ng englneerlna
~ services for this work. : . R

Because of the complex array of variables associated with the investl-
_ gations, models constructed to represent the problems and objectives of the
"~ project will be programmed in various ways in an attempt to optimize the
use of insecticides for 5pec1f1c target 1nsects in the blological systems
w1th whlch we are concerned : _ L
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~ BESULTS OF PILOT AND FIELD TESTS OF CHEMICALS
FOR CONTROL OF FOREST INSECTS .IN 1964

Chairman: F. B, Knight

CHEMIGAL CONTROL OF DOUGLAS-FIR CONE AND SEED INSECTS
USING SYSTEMIC INSECTICIDES :

' by , § . )

" 4. F, Hedlin S

R PP . St N
P Y T T N PN

Tests were conducted in three different locations on Vancouver Island
in 1964 using the insecticides Bidrin, dimethoate, Meta-Systox-R, Sumithion
and SD-9129. Bidrin was applied at 0.35 per cent and 0.75 per cent active

material in water; all others at 1 per cent and 2 per cent. All were

applied as sprays to the cone-bearing portion of the tree crown.
% ] ;

The tests were against the Douglas-fir cone midge, Contarinia
oregonensis, the scale midge, C. washingtonensis, the cone moth Barbara
colfaxiana and the seed chalcid Megastigmus spermotrophus.

Bidrin, dimethoate and Meta-Systox-R gave good protection, particu-
larly against the cone midge, scale midge and cone moth. In the area most
severely infested seed loss amounted to 62 per cent on check trees. Trees
treated with Bidrin (0.75 per cent), dimethoate and Meta-Systox (1.0 per
cent and 2,0 per cent) received almost 100 per cent protection against
insect-caused seed loss. :

Light burn occurred on needles and bracts of some trees but this
vas felt to be ingignificant. N o S
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- Agencie ~ Weyerhaeuser Company and U S, Forest Service.
" Who - Norman E. Johnson and Paul E. Buffem. .

38
 DOUGLAS-FIR SEED AND CONE INSECTS STUDY

“*" ' Benton Howard

Insect and Disease Control Branch

- Division of Timber Management
U. S. Forest Service - Region 6

Iime - Spring, 1964, May.

Place - Siuslaw National Forest, west of Corvallis, Oregon.

Ingects - Doug]as—fir cone moth, Barbara colfaxiana
Fir coneworm, Dioryctria abietella

Seed chalcid, Megastigmus spermotrophus .
Scale midge, Contarinid oregonensis : e e

P

Materials B 3 R

-~ 1. Guthlon - Applled when conelets were open and receptlve to pollen.

2. Dimethoate (Gygon 267) - Applled at two different’ t:Lmes.
a. When conelets were green and receptlve to pollen,
- b. When conelets were closed and pendant.

Dosage Concentrate in water to equal 0.25 per cent by weight applied-to'
point of runoff,

. Application - By mistblower from truck-mounted ladder to individual trees.

Results

Late-Dimethoate treatment was excellent. WNumber of cone midges, midge-
damaged seed, and chalcid-damaged seed were significantly reduced.

As a result of the spraying, late-Dimethoate treated cones were raised
in quallty from non-merchantable to merchantable; i.e., five or more
sound sesd per cut face.

Neither the Guthion nor the early-~Dimethoate treatments s:.gnlflcantly
reduced insect damage. : .

The late-Dimethoate treatment appears very promising for Douglas-fir
cone midze control, Studies are planned for the spring of 1965 to
replicate the 196/ study. If similar results are obtained, recommen-
dations can be made for operational use.
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196/, FIELD TEST OF AERIAL SPRAYING FOR THE CONTROL
OF SOUTHERN COLE INSECTS o

by .
E. P. Merkel? and D. E. Gole? ,

The Southeastern Forest Experiment Station and the Continental Can
Conpany, Savannah, Georgim, cooperated in a study of the effectiveness of
esrial spraying for cone insect control. The principal objective of the
siudy was to control Dioryctria spp. coneworms and the slash pine seedworm,
'Ezqevgesia anaranjada Miller. ) ‘ oo L

The study area was a 20-acre slash pine, Pinus elliottii Englem.,

" entural seed-production sband established in Emanuel County, Georgia, in

1956. The area had 25 to 30 seed trees per acre. Trees averaged 70 feet
{a total height and 14 inmches d.b.,h. in 1964. B

A small Piper high—wing monoplane was used to spray 8 acres of the
esod-production stand on April 10, May 12, and June 11, 1964. The remaining
12 acres served as the unsprayed check. Guthion was applied at the rate
of 2.75 1lbs. in 10 galloms of water per acre.

DuPont "Pontacyl® Carmine 2B dye was added to the spray formulation
st the rate of 1 pound per 50 gallons for qualitative evaluation of spray
coverage. The spray depasit was trapped on 4" x 4" pleces of green wood-
Yre enamel paper. Spray deposit papers were placed at 1/2-chain intervals
tlong four lines which ram perpendicular to the flight lines. Each line of
epray-deposit cards cut aeross the entire sprayed and unsprayed plots. The
unsprayed check plots, adjacent to the sprayed plots, showed no contamination

{roa spray drift, based om visual evaluation of dye card deposits after
¢ach spray application.

The study design comsisted of two blocks (replicates), each with a
sprayed and unsprayed plo%. Each plot contained 15 sample trees. Before
‘e first spray application, each tree was climbed and all the sound first-
&~d second-year cones were tallied on a single tagged sample~branch per
tree. Dioryctria attacks were tallied before and after each spray appli-

' f&tion and finally at the time of cone harvest in mid-September. Since
- gioryetria spp. attacks om cones were greater in the sprayed than in
-=nsprayed plots after eack spray no effective control was achieved.

However, the May 12 spray application géve definite evidence of

- tontrolling the seedworm, L. anaranjada, because Z to 7 times more

i=fested cones were found on unsprayed plots than on sprayed plots. How-
¢Ter, due to a low seedworm population and lack of adequate treatment
replication (blocks) the eone-infestation differences between sprayed and

"3sprayed plots were not statistically significant at the 5-per cent level.

It wvas apparent from the results of the experiment that more refined

fuchniques are needed for sampling cone insect populations and the fate of

erlal spray deposits in the tree crowns in order to accurately evaluate
Teataent effects in future aerial spray studies.

& P-.eseax:ch Entomologist, U.S. Forest Service, Southeastern Forest
periment Station, Olustee, Florida.

Research Forester, Comtinental Can Company Inc., Sévahhah, Ga.
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- ZIMERWN PLE MOTE -

by

~J. W. Butcher .=

... Department of Entomology
.. Michigan State University o

v mme e Y

- 3 Tl s - T

" ‘The Zimmerman pine moth,'Diofyctfia zimmermanni dfote;rettecks the~@1

It is primarily a
Christmas tree pest and the feeding injury causes side branch mortallty B
and gometimes top discoloration.

main stem of Jack pine and Scotch pine in Michigan.

Early work at Michigan State Unlver31ty established that the’ 1nsect

overwintered in hibernscula under the bark scales of its host.

Only stem

drench sprays (BHC and thiodan are recommended ) give effective control

These can be applied in the fall or spring.

Besearch is continuing upon taxonomy of the Dlorzctria complex, _ f

biology and tempsrature requirements: of developing larvae in relation to
geographic distribution and foliage density of host trees.
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——  FIELD TEST FOR CONTROL F THE PONDEROSA PINE TIP MOTH,
» mcxorm ZOZANA (KEARFOTT)

by

T -~ - Re B Stevens
SRR (Read by C. J. DeMars)

In June, 196, we conducted a one-shot-type field test for control
of the ponderosa pine tip moth, This is a native western Rhyacionia, and
ig common in the Sierra Nevada. The work was done at the U: S. Forest
Service's Badger Hill seed orchard near Placerville, E1 Dorado County,
California. Placemlle 1s in the footh:.lls east of Sacramnnto.

Spray:.ng was carrled out by the foresters in charge of the seed
pv-oductlon area~-Carl Fowler and Leiroy Johnson--and myself. We used a
water emulsion spray of DDT applied with hand sprayers at a concentra-
tion of 2 pounds of DDT per 100 gallons of water. This formulation is
effective for control of the Eumropean pine shoot moth, and we felt that
it would l:l.kely be equally as effective against our t1p moth. The
insects were in the early larval stages, feeding on the needles and bark
of the new shoots. They had not yet begun m1n1ng w:.thln the shoots.

The treatment turned out to be hlghly successful. None of the
sprayed trees was subsequently damaged by tip moth activity in 1964,
vhile adjacent unsprayed trees sustained damage comparable to that of
previous seasons. No deleterious side effects of the spraying were
observed., A Station Research Note telling Just about what I have related
here is in press and should be out in the next few weeks. A journal

erticle and a Pest Leaflet on the biology of the tlp moth are in prepara—
tion,
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PILOT TESTS WITH MALATHIOR, DEMETHOATE AND ZE:GTRAN_ o
-' TO CONTROL JACK PINE BUDWORM

.
N~ D. 0. VanDenburg - -:-_,;“; :_';’ »

During the period of June 11 - June 17th, approximately 540 acres of
jack-pine stands on the Huron-Manistee National Forest, in the lower:
peninsula of Michigan, were sprayed to field test several non—pers1stent
insecticides agalnst the Jackpplne budworm (Choristoneura plnus)._

These tests were conducted as a cooperatlve effort with the Branch
of Forest Insect and Disease Control and the Lake States Forest Experiment
State personnel participating. The experiment station took the responsi-
bility for developing the study plan and assisting in the analysis and -
interpretation of the resultant data. The staff entomologist on the forest
was responsible for the operational aspects of the spray Job with whatever
a651stance was necessany from the Reglonal Offlce.;_,

~ . ~

The spray materlal was applled when 50 per cent of the larvae were in
the fifth 1nstar as determlned by sampllng one or two days before spraylng.

The treatments were as fbllows-i f;'T_
1. DT apphed at 1 1b./gal. /acre. L
2. Malathion 1 1b./gal. faere, LD

3.“:-Malathlonf lb /gal fa.cre. SR ~

4e Zectran 1 1b./gal./acre water.

5. Cygon % 1b./gal./acre water. i
6. Check - no treatment.

There were three replications of the total gamut of treatments
established on the Manistee National Forest. In addition there were six
replications of the Malathion treatments alone established on the Huron.

Each treatment block was approximately 20 acres in size but the
sampling was restricted to the central two acres.

All of the treatments were applied using a Bell G2-A helicopter as
the spray vehicle. It was equipped with a Simplex High Volume Spray unit
and a 50' boom. Flight speed was 40 MPH and the insecticide was released
at a height of 50' above the tree tops.

Results and Conclusions

1. DDT, Zectran and both'levels of Malathion resulted in significant
populatlon reduction over the check plots (.01 level).
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2.. DDT was not significantly better than Zectiran and Malathion.

'3, One pound of Malathion was significantly better than one-half pound

(.05 level).

4,..Cygon treatments were not analyzable because of replication loss and
Zectran contamination.

It is unfortunate that less than the anticipated 1nformatlon.was
obtained from these tests. The portion of the test conducted near Mio
on the Huron was inconclusive, possibly because of rain following the
applications by only a few hours. Nevertheless, the Baldwin area did
indicate that Malathion and Zectran at the one pound rate gave results
comparable to DDT. Because of its high cost Zectran probably cannot be
used operationally. OCygon appeared effective but because of the lack of
replication no statistical significance can be assigned to the results.

It is desirable that thig test %e'repeated in an abbreviated form
before any insecticidal recommendations can be made. Malathion at the
rate of one pound per acre and Cygon applied at one—half pound per acre
would be the probable candidates. . -

Coples of the complete report are available upon request - Milwaukee,

Wlscon31n..
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EFFECTS OF PERMA-GUARD ON THE SPRUCE BUDWORM R
. B zE::évij;::= : gy R S ST E:;;:;z’;i:?
_ﬁ; ceres :,z;‘ M. J Sﬁelzeg!;i:L O SO

A small-scale test to determine the effects of an inert dust on the
spruce budworm, Choristoneura fumiferans, was conducted in 196/ on the

. Lincoln National Forest, near Cloudcroft, New Mexico. The material used ,

in the test was Perma—Guard the proprletary name of a fresh water.
dlatomaceous earth._‘ oL R el el L R ot oL
' The effects of three Perma-Guard treatments, applled durlng the fol-
lowing periods in the development of the budworm larvae, were evaluated. .
| . : . o I SR yes hab
1. The first treatment tested was applied on April 14--prior to
emergence of the overwintering larvae from the hibernaculum.

3

2, The second treatment was applied on Ihy 20th when most of the
larvee were mining in the buds. '

3. The third treatment evaluated, was applied on June Brd At this
° time, the larva were in the thlrd to the fifth instar and were
_feedlng exposed on the needles.‘w_ S

R .__:A__,._' &_____?

To test each of the three treatments, 25 small budworm infested’
Douglas-fir trees were completely dusted with Perma-Guard and 25 trees left
untreated to serve as the control. The rate of application was calculated
by dividing the total pounds of Perma-Guard applied by the area of crown
cover of the treated trees.

To measure the effects of the three treatments, the number of live
budworm larvae on 10-ten inch branches collected from the trees 2-5 weeks
after treatment was counted.

Larval counts on the control trees in the April 14th test averaged
3.6 as compared to 1.6 on the Perma-Guard tested trees, a reduction of
55 per cent with treatments. Counts on the trees in the May 20th test were
36.8 on the control and 26.2 on the treated trees, a reduction of 28 per
cent with treatment. Comparable counts for the June 3rd test were 8.2 to
7.2 for a reduction of 12 per cent. The rates of appllcatlon in the three
tests ranged from 30 to 56 pounds per acre.

No differences could be detected in the degree of defoliation of
the treated and untreated trees with any of the three treatments tested.
In view of the high rates of appllcatlon (30-56 pounds per acre) resulting
in reductions of only 12-55 per cent in the budworm counts, it is con-
cluded that Perma-Guard holds little promise for control of the spruce
budworm.
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Insecticide Number of egg punctures - -

Control : L - 38.8

Malathion _ . 31,0

Carbaryl (Sevin . 22,

Zectran T 16,87 :
Bidrin SR s.5
Heptachlor : 5,3 R
Dimethoate , 51 . . ,
o T T Tl
Mete-Systox-R .- - - 34 oot i cmnasl o
Guthon - T T gt oot omioT e
Endosulfan (Thlodan) 2.4 [
Dieldrin . . ... o .ll.% .75 2 T5 T

- F e B

Douglas-fir cone and seed insects . B Ce e D
- Ten systemic insecticides were tested against cone and seed insects
-of Douglas-fir., The materials were applied by hand atomizer as 0.5 per
cent solutions to cones on individual branches or at the rate of 0.5 ml
active ingredient per 3/4 inch diameter branch by injection directly imto
the sap stream. Results against Contatrinia oregonensig were as follows:

..Insecticide o Number of Cone Mideges per Cone Slice

S Spray Inject
Control oo 116.2 . . 12,2
Bayer 25141 - 9.3 12,0
Bayer 37289 = . o2 T 0.2
Schradan - 10.8 0.0
Phosphamidon f ) 1.6 1.4
Demeton . 7.0 7 T 0.3
Bidrin o 57 . 0.0 :
Meta~Systox-R 4.5 0.0 |
Dimethoate - 2.6 0.6
Amer. Cyan 47031 . 3.0 0.0 .2t
oS o 1°6 EERE 01 v

S -

I
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, Several of the insecticides showed promise for control of Contarinis
washingtonensis but none was satisfactory for control of Megastigmus ...
spermotrophus. . A
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PILOT TEST OF MALATHION FOR CONTROL OF THE GREAT BASIN
""" [ENT CATERPILLAR, MALACOSOMA FRAGILE. 1964

e 3 e e ik ; e e L i iy e ke . o i Sl LA Rl a3 AR S g 6 N e
e
E:
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VD. Ao Pie_rce . 7

In early June, 1964, Region 3 tested malathion for control of the
s-eet Basin tent caterpillar infesting aspen stands on the Kaibab Plateau
of northern Arizona. The National Park Service cooperated on the test.
we planned to treat about 4,000 acres, about half on the Kaibab National

sorest and half on Grand Canyon I\atlonal Park We only completed the part
on the Kaibab Forest. . : .

The objective of this test was to determine if an aerial appllcation
of 3/4 pound of actual malathion per gallon of fuel oil per acre would
cffectively control the caterpillar. A hellcopter was used to apply spray.

The tent caterplllar is most eas:Lly con‘l:rolled when the larvae are
z=2l1l, i.e., during the first three instars. Checks on caterpillar .= .
ie':elopment were started the last of May. By June 5 most of the caterpillar
¢cps had hatched and some larvae were in the third instar. Spraying was . .
t5 begin June 8 but was delayed by wind until the 10th. The project was . .
tor linated on June ll., e s

The results of the malathlon trea.tment were determlned by. S
{1) examination of tents two days after spraying and (2) comparing the
rozults of an egg mass survey made in October, 1964, within the treated
e."ca with the egg mass survey made in the same area in the fall of 1963.

By examination of tents 11; was found that the malath:.on was hJ.ghly
e’fective in killing caterpillar larvae that were in the first three
uztars, but vas not effectlve agalnst fourth and fifth instar larvae.

The compar:.son of egg mass survey data for 1963 and 196 follows.

1

v o S _ Average No. of New Egg Masses _:
asar ' N ' Trees Sampled . —per Two 30" Branch Samples
S (respray) | up D0 T T g

N (pOStSPray I : K

There were fewer egg masses found on branches sampled in 1964 than
:“nrches sampled in 1963, but the number found in 1964 was still high..
;3 entirely possible that some of the egg masses could have been laid

‘¢zales invading the narrow trea.tment str:Lp from :Lnfested areas
J:.‘_'}g the Strlp. e . R - -
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AERIAL PILOT TEST USING LO4 VOLUMES OF UNDILUTED = -~ - -
MALATHION TO KILL LARCH CASEBEARER
LARVAE IN MONTANA. 196/
_ by o J
Scott Tunnock, Kenneth W. Keefe,
and Robert E. Denpo A

S Swmayy - T e TS

. The larch casebearer (Coleophora laricells (Hbn.)) has steadily

spread through the larch type of the northern Rocky Mountain region since
it became established near St. Maries, Idaho, about 1953. By 1964, about
2 million acres or half the larch type in this reglon was infested.

Aerial appllcatlons of various. 1nsect101des to kill larch casebearer
larvae have been tested since 1962. Malathion in fuel oil repeatedly killed
high percentages of casebearer larvas. Results from tests with undiluted
technical grade malathion, applied at the rate of 8 fluid ounces per acre
by the Agricultural Research Service, indicated that excellent control
of grasshoppers on Montana rangeland could be obtained.
applying technical grade material are numerous: solvents or carriers
and mixing would be eliminated; storage and transportation costs of formu-

lation materials would be greatly reduced; and the volume of spray material
carried in an alrcraft would cover a far greater acreage.

Advantages of

An aerlal pilot test was de31gned to test the effectiveness of
undiluted technical grade malathion against the larch casebearer during
May, 1964. A dosage rate of 8 fluid ounces (0.6 pound of actusl malathion)
of undiluted malathion per acre was applied by helicopter over two plots.
Two other plots were sprayed with a "standard® mixture of one-half pound
of actual malathion in fuel oil at the rate of 1 gallon per acre.

A

The percentage of larvae killed by the 8-ounce rate was impressive
—=99.6 per cent within a 109~acre plot and 92./ per cent within a 100-acre
plot. Although the "standard" one-half pound per gallon killed 100 per
cent on two replicates, it was applied at more than 1 gallon on many acres
due to some miscalculations. However, during 1962, one-half pound in 1
gallon of fuel oil gave 89.6 per cent control and an average of 98.6 per
cent control in 1963. Thls indicates that lew volumes of technical
malathion are as effective undiluted as when mixed with fuel oil.

A satisfactory spray system for low volume sprays by hellcopters :
has not yet been developed.:rj_' .

- - '.'-r,.._.—s._;, P
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Yy Respectively: Entomologist, Forester, Division of State and Private
Forestry, and Entomologist, Division of Forest Insect Pesearch, all .
w1th U.S. Forest Servmce, Mlssoula Montana.
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4 FIELD TEST OF LINDANE FOR PREVENTION AND CONTROL OF ATTACK BY
IPS CONFUSUS (LECONTE) (COLEOPTERA: SCOLYTIDAE) IN SLASH ;
“ | oo :
R, W. Stark 7~ 7

Lindane, used according to commerclal speclfication (approximately
3.1 per cent con.), was completely effective in preventing attack by
Ips confusus on ponderosa and sugar pine. Effective control in infested

logs was achieved regardless of the time of treatment. Longevity of.
emerging brood adults was significantly reduced and there appeared to
be a difference in susceptlbllity between the two hosts.
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PILOT TEST. RESULTS WITH MALATHION TO CONTROL THE o
SARATOGA SPITTLEBUG - APHROPHORA SARATOGENSIS -~ .. .7 7 7

.
~

by
© D. O. VarDenburg - ..

On August 5 and 6, 1964, approximately 15 acres were sprayed with
Malathion to determine its effectiveness in controlling the Saratoga

spittlebug in the red pine plantations of lower Michigan. . ..

Again, this was a project that involved the Branch of Forest Insect

and Disease Control and the Lake States Forest Experiment Station working
in cooperation. o L O

Five replications conmsisting of four treatments each were spread
over three red pine plantations infested with spittlebugs. The treatments
were: o . L

1. CGheck, - T e

2. 1 pound DDT/gal./acre (Standard treatment).

3. l-pound Malathion/gal. /acre. o |

L. % pound Malathion/gal./acre.

All of the insecticides were applied with Kinkelder back—pack mist

blowvers calibrated to discharge 1 gal./acre at a walking speed of 200'/min.

and a swath width of 35' (4 rows). All of the treatments were aimed at
controlling the adult stage of the insect. C -

, 8. : .
Pre and post sweep surveys were used to determine population levels.

The results by treatment were as follows:

1. Check ' ' ‘ 1.87% reduction (normai)_
2. DDT 1 1b./gal.ad ' 99.25%. Teduction .
3. Malathion I lb./gal./A 99.49% reduction

4. Malathion % 1b./gal./A 98.75% reduction

There was no significant difference between any of the chemical
treatments and all were significantly better than the check.

Malathion appeared to kill adult spittlebugs more quickly than DDT.
A cursory examination along the margins of the sample blocks within the
treatment areas showed almost complete insect mortality four hours after
treatment. At the same time'adults were active in the DDT treated areas.

Malathion 'at one pound/gal./acre and one-half pound/galo/écrey 4
‘applied by backpack mist blower and using panasol AN-5 as a solvent an
diluent, appears to be zn acceptable substitute for DDT. Further tests
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‘are required and planned to determine if the same favorable comparison

{ vetween malathion and DDT remains when the materials are applied from the £

aid. In addition, panasol AN-5 should be evaluated for possible insecti- '

: cidal properties. - .- o 3
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Copies of complete report are available on request from Milwaukee. - - S 3
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SUMNARI OF WHITE GRUB STUDIES IN MANITOBA - 1964 '—.: oL et mlE

.;;f:}{:Q ;;.;ill.“i S by - - .- Lt 1L;l;;}}m . _.2:;

We Go H, Ives and L. D, Nairn 5
(Read by F. E. Webb)

‘Methods

2-2 red pine and jack pine were planted. The seedlings were healthy,
and were packed in moist moss at the nursery. They were planted at 6 x 6
- ft. spacing using a modified Lowther tree planter. The following treat-
ments were applied beneath red pine seedlings in two areas of the
Sandilands Forest Reserve during the planting operation:

1. Emulsifiable aldrin - 10 cc of 2 per cent aldrin per seedling.
2, EBmlsifiable aldrin - 10 ce of 4 per cent aldrin per seedling.

3., MAGAMP - controlled release fertlllzer 8—40-0 at the rate of
33 grams per seedllng.

Ao MAGAMP and 2 per cent aldrin,
5. Control. " '

Iimited tests of these chemlcals were also made on jack pine, and
of diazinon on red pine. S

Grub populations were assessed in July, seedling mortality and growth
in October, Mortality in the three 1963 plantations was also assessed in
October. : L

LY

Resﬁlts

Mortality in 196/ Plantations

Grub populations were very low in both areas planted in 1964, and
results are inconclusive. The percentage of seedlings killed by white
grubs is as follows for each treatment:

Grubs per Aldrin  Aldrin Aldrin & Ferti-

Location ~ cu, ft. b 4% fertilizer 1lizer Control
Wampun - 0.16 1.4% 0.5 0.8%2 L7 2.1%
Whitemouth , : : T o

Lake ~ 0.08 0.4% 0.64  1.4%  1.3% 1.0%

Aldrin at both concentrations appeared to reduce the percentage killed
by grubs. Fertilizer alone had no effect. L

Ay S
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Mortality in:l963 Plantations -~ .. : .:;;mb

~-- P

Mortality due to white grubs during 1963 and IééA\in'planﬁations
established in 1963 was as follows for the different chemical treatments:

- LT ' ~- - - )

“Percentages

Location Aldrin Aldrin Heptachlor Toxaphene Control
emulsifiable  gramilar  emulsifiable granular  “ORTO

Agassiz 0.0 0.0 0.4 0.0 0.2 0.0 0.1 1.4 1.2 2.0
Marchand 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.1 0.0 11
Piney 0.5 0.0 0.0 0.3 0.3 0.4 0.1 1.6 0.5 1.9

These results are also inconclusive, but it seems that Aldrin in both
formulations, and emulsifiable Heptachlor, may reduce white grub damage in
the second year after planting. Toxaphene appeared effective the first
year, but much less so in the second year.

Growth Response to Fertilizer in 196/ Plantations

Terminal growth in cm of red and jack pine receiving various chemical
treatments was as follows: o

Species Fertilizer &

€ Fertilizer 2% Aldrin 4% Aldrin Control
2% aldrin 7 )
Red pine 5.8 553 5.5 5.0 49
Jack pine | 9.1 : 7.8 6.5 — 6.7

Both red and jack pine treated with fertilizer and 2% Aldrin had & signifi-
cant increase in growth in relation to the control (at the .05 and .01 level).
No other differences were significant. Jack pine showed a much greater

- response than red pine. Effects may be more pronounced in 1965, as most of

the,fertilize; is still undissolved.

Light Traps

Six battery powered ultraviolet light traps were operated near the
1964 planting areas in the Sandilands Forest Reserve. These traps were
operated from 2230 to 0130 each night and were serviced once a week. Two
other traps were operated in the Agassiz Forest Reserve. These were
fitted with a device for separating the insects caught during each half
hour period and were examined daily.

‘The main épecies caught in all thfeerareas was Phyllophaga drakii,
but small numbers of P. anxia, P. nitida and Serica spp. were also
caught. The major flight period for P. drakii occurred during the two

A
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week period June 4-18, and most of the flight activity for this species
.occurred durihg the period 2230-0130 hours. Cool or wet weather almost
eliminated flight ectivity on several occasions. The critical air ,
temperature for flight activity appears to be somewhere between 35 and -
47 F, Ninety-seven per cent of all thlloghagg caught in the light
traps were males. R . e e e e e e = e
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oo WORKBHORS - -.o coe-lynonriinsl
Chairman - Dr. B. H. WMlford -, . -

WORKSHOP ON'EUROPEEH PINE SHOOT MOTH =
| Moderator: Benmton Howard - . - .. ¢
The Workshop was attended by ten. . - L |

Con51derab1e time was spent in establishing a "frame of reference". -

Those from the West were almost totally ignorant of conditions in the shoot

moth-infested areas of the Central Continent and in turn the others were not
feniliar with the Western ponderosa pine forests.

The validity and objectives of the program in the Northwest were _
questioned. A review was made of conditions. The philosophy of eradica~ -
tion was debated. S T

The objectives of the progrem in the Northwest were clarified. It
vas stressed that commitment for eradication had not been made. The goal
is for ultimate eradication provided if (1) the accelerated research now
being started developed a feasible method, (2) continued surveys did not
discover infestations outside the present containment area around Puget
Sound, and (3) containment and quarantine could be maintained. Periodie
reviews will be made and objectives re-examined.

The difficulties and dangers of extrapolating research data from
the Central Continent to the Western forests was recognized. The problems -

oof projecting extrapolation Western~wide and for a forest generation were

accepted., It was stressed that the Northwest program was a "reasoned
one", and obviously was not based on direct evidence.

; .
The status of research was discussed: . T
Northeast - Not much change. | |
Lake States - Nothing new.

Sault Ste, Marie - There is a possibility that some new work can
‘be started.

Victoria - Expects to do studies on the moth on native ponderosa
pine in the upper Okanagan Valley in British Columbia.

Northwest:

Washington State University

Sterilization - Dr. Berryman

Matritiod - Dr. Harwood
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Pacific Northwest Forest and Renge Experiment Station

Population behavior ST T
Attractants - not yet determined - <_~'.<l‘
In the general discussions the following points wére stressed.

1. The moth is a difficult one for the sterllizatlon techniqua because
of the enormous problem in mass rearing.

2. Population behavior studies are extremely important. - Sodunl

3. Dr, Green has reared the moth on artificial media. e

b i o s Rk kA A 8 At 0 3

i _ L. Yo 51gn1flcant blolOgical control has taken place. o

5. No significant pathOgenlclty has been observed et e T

Lt rmih
(o))
L

Studies should be conducted on ponderosa pine in its native ;"7fl{5*’
environment in the West. T

i : . The moderator takes complete responsibility for the fepqrflng;fw
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little or no effect on the control of bark beetle epidemlcs.

-57-
CHEMICAL CONIROL OF BARK EEETLES .

Moderator: D. A, Hester - ----~

-~

While our topic was "Chemical Control of Bark Beetles™ we wandered

off the subject at times and, in fact, more nearly covered "Control of
2ark Beetles®.

The question has often been raised whether or not we can control a
vark beetle epidemic with chemicals., The group felt that chemicals were
good. The weakness is not in the chemical but rather in the overall
-athod of application., This is all inclusive, including spotting and all
aspects of a project. L oo St e

There was apparent agreement that too many jobs are not thorough ,
enough, This results in having to cover the same ground several years in
a row. Hot spotting is of douwbtful value though a common practice due to

built-in problems relating te large areas, costs, and limitations on time
and money.

There was considerable dlscussion on whether or not we should attempt
any control of bark beetles, The conclusions were that control is here .
to stay. For this reason we must take a positive attitude and be prepared
to take advantage of research.developments as rapidly as they are developed.

Lindane has been successfully used but has not as yet replaced EDB '1
on most Dendroctonus control projects. :

. . . R .'.'.», L
e :

One thing that came up often was the effect of publlc pressures for -
doing control work. Such pressures are often the deciding facitor in
determining whether or not we attempt control, From an entomological

standpoint this is not good but is a fact of llfe and we mlght Just as
well plan to live with it. S

. ;'.‘ . N :
There were deflnltely two schools of thought on the effect of
chemical treating on predacious and parasitic insects. One thought was -
‘hat under some conditions we may be doing more harm than good in treating

‘rees or portions of trees. The other thought was that native insects have

 n.
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— _58_ o
LABORATORY REARING OF LEPIDOPTERA °
Moderator: M. E. MoKnight

The session was attended by Hedlin, Rose, LerS, VanDenburg, Furniss,
Germain, and Borg. o D

lepldoptera may be reared in the laboratory for several reasons.
These include (1) Identification; (2) Parasite recovery; (3) Life history
and biology studies; (4) Maintenance of stock cultures for bio-assay, host

material for pathogens or parasites, ete.; (5) Mutritional studies and

(6) Genetic or physiological studies. The eriteria of the rearing regime
may change with the objective cf the rearing. _

Mr. Furniss presented a set of problems attending the rearing of a
looper from Mountain Mahogany for a life history study. -The use of an

artificial medium for food and changes in caging teohniques may help his
situation. . .

Mr. Hedlin described his technigues of'rearing cone insects ‘on an

artificial medium for tests 1nvolv1ng varlations in temperature and photo-
perlod. S :

Mr, Rose has the task of rearing for identification hundreds of
species resulting from survey collections. Each species has its particular
requirements for food, light, temperature, humidity, and pupation site
which must be satisfied. Increased day length has been used to bring to -
maturity species that would normally overwinter.

: i,.i‘fﬁzs Joromnrl
0l

Some miscellaneous notes.

o . e o - g Cee e

b - -~

1. Adaptation of the wheat germ based artificial media are being

"used for a broad spectrum of insects including leaf-feeders, woocd borers,

and cone insects. Some species apparently nsed the addition of a natural

stimlant such as freeze—dried fol_age to 1nduce them to begin feedlng on
art1f1c1al medla. o e

2. In the laboratory 1t may be diflicult to obtain normal adult
mating and oviposition. It is important, therefore, to know the natural

- requirements in the field so that they may be approximated in the laboratory.

3. Many forms of malformations in the immature and mature stages

may be expected. These may result from nutritional variations, crowding,
or other abnormal conditions.

L. Overwinter storage is a major problem with some species. Mr. Lewis
suggested that steady state storage may be more harmful than storage with
more natural temperature fluctuations. Since overwinter storage is, in -

effect, an attempt to "break diapause", studies of diapause stimuli and
dlapause development are needed.

5. Diapause intercepts the life cycles of several species reared
in the laboratory. Some workers stagger generations to provide constant
supplies of insects. Other workers attempt to form nondiapause strains.
This latter practice seems undesirable since unpredictable changes in the
populations may accompany loss of dlapause behavier.
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o CONE AND SEED INS&CT WORKSHOP

Mbderator. J A Schenk o J'j-%?flqj {?*J;

T TR R e S

: R. A. Goyer, University of Idaho
7 . He Ge Kinzer, New Mexico State Unlvers1ty
E. P, Merkel, Region 8, U.S.F.S.
J. Bean, Reglon 7, U.S. F S.

2 = =caoix: No Eo Johnson, Weyerhaeuser Timber Co.

v .~ K. H, Wright, PN Expt. Sta., U.S.F.S.

£ .o . A, F. Hedlin, Can. Dept. Forestry, Victorla, B. C

R. Blomstrom, Region 5, U.S.F.S. -
G. Kirby, Can. Dept. Forestry, Ontarlo.

I, Blology, Ecology and Bionomics: R fn;ui ~ 'fr:':%

4.

B.
- - white pine, and red spruce in the N.E. states was initiated by the
‘Region 7 office of the Forest Service. Species of Dioryetria,

Cone collections were made from Douglas-fir, Engelmann spruce and
ponderosa pine trees in New Mexico. Examination of those from
the pine revealed that 80 per cent were infested by insects. The
most damaging insect species were Conophthorus scopmlorum (respon-
sible for 50 per cent of the damage), Megastigmus sp., Laspgzze51a
Bpes. and Dlorzctrla sp. (H. G. K:aner).

Prellmlnary surveys of ‘the cone and seed 1nsects of balsam fir,

Conophthorus and Megastigmus appear to be the most destructive
‘groups in the area surveyed. Further 1nformatlon is avallable in

' pamphlet form upon request (J. Bean)

Seed losses were ascertalned in western whlte plne seed production
areas (plantation) in northern Idaho in two replicated plots of four

. different tree densities (8 x 8, 20 x 20, and 30 x 30 feet, and

-natural-mixed). Preliminary, nonestatlstlcal examlnatron of three-

years! data suggests a strong relationship between loss and stand
density, and seed loss and collection date. The lowest seed lcsses
occurred in plots of 8 x 8 foot spacing and in the natural-mixed

" plots; the greatest; in the 30 x 30 foot spacing. Losses in plots
cof 20 x 20 foot spacing were 1ntermed1ate, but nearer those in the

least dense plots. Seasonal progression of attack by the various
insect species or species groups also was ascertained in the study
area. (J. A. Schenk & R. A. Goyer)

There is a definite need for standard base or unlt to express seed
losses (K. Wright). MNumber or proportion of cones infested rela-
tively meaningless, except in reference to Conophthorus spp., which
destroys entire cone. ({Consensus)

More work is needed in the field of §0pulatlon sanbllng and dynamics
(Consensus). Importance of representative sampling of crown por-
tions was emphasized (N. Johnson).

The blology and effectiveness of the parasites of Eucosma
rescissoriana in western white pine cones are in process of study.
The major species include two braconids, Apanteles starki and
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II, Control of Cone and Seed Insects. T

A,

. c.

D.

III. Rear:Lng Techniques :

M'Lscellaneous cbservatmns'

-0~ e

Chelonus n. SPs and an ichneumonid, Pimplopterusg n. sp. Parasitisy
by these species averaged 11.5 per cent in 1963 and 17 per cent in

1964. Biologies are being studied by bagging techniques in the fleld,
supplemented by individual rearings in the laboratory, (R A, Goyer)

s - : b

1. Frost often causes 100 per cent mortal:u.tsr of tree flowers and the

insects infesting them (N, E. Johnson)

2. Both squirrels and D:Lorzctria sp show preference for cores- froz
fertlllzed slash pire (E. Merkel .

»

Many seed orchard managers in the northeast are requesting the develcp.

ment of a spray schedule similar to those used in fruit orchards
(7. Bean). o |

Zectran, Dibrom, and Senn all show promlse in the control of C &S
insects (E. Merkel). ;

Foliar spray (hydraulic¥ applications of systeuics a‘re the most
practical and effective method of control, especially in seed pro-

duction areas, but complete coverage of follage and cones is mandatory

for success (E. Merkel & N. E. Johnson). Trunk implantation or bark
appllcatlon methods reguiring individual tree ap llcations may be
warranted in high value seed orchards (Consensus§)

A pllot study has been 1m.t1ated to ascertain the feas:.billty,
effectiveness and side effects of Metasystox~R (methyl demeton) in

the control of Douglas fir cone insects. Bole injection of 24 grams '

of toxicant/tree (9-14" dbh) was accomplished by means of Mauget
tree injector units. Results (as yet unverified statistically)
indicate satisfactory control of Barbara colfaxiana and a dipterous
gall midge. Prellmlnary and concurrent investigations by co-workers

in related fields (Dr. R. Giles and Prof., F, Johnson, College of

Forestry, University of Idaho) have shown no deleterious effects
on indicator rodent species fed treated seed, nor any gross phyto-
toxic symptoms. Additional and more intensive studies, using .
higher dosage rate/tree, are planned for 1965. No visible effect

“on sawflies or Douglas flr tussock moth feedlng on treated trees.

(J Schen.k) 5 . C T - A S SR S

S S

 Good results were obta:l.ned in the use of the bollworm rear:.ng nediua

in individual laboratory rearings of B, colfaxiana and Laspeyresis

hedula. Primary problem arises in moisture control. (A, Hedlin)

The workshop concluded with a discussion of new equipment--costs,
and adaptability to various research and applied uses..
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. 3 WORKSHOP ON DOUGI&S-FIR TUSSOCK MOTH AND - .- . i.r louws
1 § " TENT CATERPILLARS - RESEARCH AND CONTROL .. - - - u .-
. _
) _é o Moderator: D. L, Dahlsten .- . -~ "~ -- _
3 Participants - Cliff Brown, Bob Fisher, Ralph Hall, Rick Johnsey,
' H Pete Orr, Don Pierce, John Pierce, Don Renlund, Dave Scott, - .
vhe 3 Milt Stelzer, Galen Trastle, and Scott Tunnock. B AT
% 2T T e e ST N Lo e il . LT LTl
t om é There was no formal outline followed for this wdrkshop“end because
: of the interest in the Douglas-fir tussock moth most of the discussion was
i centered around this insect. The discussion was confined mainly to aspects
Eal of control due to the large areas that have been proposed for control in
velo : -the western United States this year. Microbial control of tent caterpillars
s ! was discussed briefly. - SRR RCIP SRS T P
1 - S e T e e s
% Research activity on the Douglas-fir ftussock moth is limited to three
- : projects. The U. S. Forest Service's Corvallis laboratory is working with
z a polyhedrosis virus of the tussock moth and they have tentative plans for
: tests with the virus this summer. The Division of Entomology and Acaraclogy
¥ at the University of California at Berkéley is initiating an extensive pupal
- e - .and egg mass sampling program in hopes of finding a suitable population
atory i - “evaluation technique. The Division of Biological Control at the University

ark | : o of California at Berkeley began a long-term population investigation in the
L sunmer of 196/ with particular emphasis on the parasite complexes. The
biologies of tussock moth parasites are being studied in this program too.

R g o

. Several problems pertinent to the control of the tussock moth were
2 : discussed. The group was fortumate in having Mr., Don Renlund in its midst
i as he was able to add many new ideas and make some interesting comparisons
from his experience with a pine tussock moth in Wisconsin. Dispersal
behavior of the Douglas-fir tussock moth apparently waries considerably from
1 % one region to another. For exampley larvae in some areas will drop from the
foliage on a silken strand when disturbed either by making noise or by .
hitting the branch while larvae in other areas are more tranquil. DIaily
movements of larvae up and down the bole of the tree were noted in Oregon
. but not in any of the other areas. This topic was terminated by a rather

lengthy discussion on the role of man in spreading the tussock moth versus
the role played by the wind.

o

2 0 - i Moty

The amount of tree mortality caused hy tuseock moth defoliation was
thought to be greater than with other defoliators. Top killing of trees was
noted to be particularly characteristic of this moth. However, there was
considerable question as to how much tree mortality this moth actually
v B causes, Site differences were mentioned as a possibility for variation in

’ tree mortality. As to the control deeision, there are two factors involved,
Some groups claim that they can withstand only slight defoliation as they
are dealing with natural regeneration Christmas tree sites. Other groups
are interested only in protection against tree mortality, Further research

on the effects of tussock moth defoliation on tree mortallty was felt to be
greatly needed. .

IR R POt 1 S R

[Liag

: Rearlng dlfficultles in the Iaboratory have been experienced by
workers in Callfornia but much of this was found to be due to a trans-ovum

A (R ATNRTR
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transmitted

that the larvae can be reared
water to the foliage, -

1 Timing of the spray application was mentioned as & particular prob-

®R in areas that are managed for Christmas trees.
&reas, and cutting tips and bringing them into the laboratory were mentioned
ques to determine the percentage of larval eclogion, Post
control evaluation was also mentioned as & difficult problem as no larval
Sampling techniques are available. The feedin
thds a particularly difficult problem.

&8 possible techni

Most of the members of the workshop felt that DDT was the only

Other chemical insecticides were suggested

knew of anyone that was going to conduct any experiments along

The polyhedrosis virus may be applied experimentally.

ial insecticide, Bacillus thuringiensis, was also mentioned
88 & possibility for experimental work,

insecticige that could be used.

but no one

these lines
Another microb

polyhedrosis virus., Other investigators in Montana have found
easily by applying small amounts of free

Marked tips, observation

g habits of this insect make
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SUMMARI OF WORKSHOP ON INSECT STLRILIZATIOH

S }'bderator. A, A Berryman o ’-: ‘ "‘

A. Problems associated w1th the appllcatlon of the sterility;prlnciple

to forest insects. .

- - ——

1) Re g. One of the baSlc nece531t1es for the success of a sterlle

release program is the ability to produce large numbers of the
insect, This problem has been at least partially solved for forest
defoliators by the use of the pink bollworm diet, on various modifi-
cations of this medium. Even Cerambycids have been reared success-
-fully on this diet. Bark beetles have been reared successfully on
& ground phloem medium and it seems likely that they might.also take
to the pink bollworm diet. The major problem with bark beetles

is to obtain oviposition on the artificial or semi-artificial diet.

- With cerambyclds, this problem is solved by 1ncorporat1ng plant

material in the artificial diet.

nd '

The possibility exists of treating bark beetles w1th radiation or
chemosterilants in the field. This could be achieved by using sex
attractants to draw the populatlon into the dev1ce whlch applles

. -the treatment.

2) Sampling. Before releasing large numbers of sterlle insects 1t is

3)

Rl e

necessary to have some idea of the size of the wild population, in
order to insure that this population is flooded by the sterile

insects. The development of sampling technlques for the pest is
therefore of prlmary importance. _

T

The size of forest 1nsect populatlons is in 1tself a problem,"'
requiring the artificial propagation of huge numbers of insects for
sterilization. The screw worm, even in epidemic years, only . -
reaches population densities of about 100 individuals per square
mile, What densities are obtained in most forest insect populations?
Conventional control methods may possibly help by reducing the popu-
lation to a size conducive to flooding with sterile insects. :
Another alternative is to release durlng periods of low population;
e.g. the spruce budworm in Canada is at a very low level at present.

Chemosterllants. Chemosterilants are in use, combined with Gyptol

against the Gypsy moth. However, there is no indication, as yet
of the effect of this program on the moth.

R -

A major problem with the chemosterllants in present use is that
they seem to cause lethargy and inactivity in the treated insects.-
Chemosterilants are alkalysing cytological poisons which act on
tissues other than those of the reproductive system. This is - -
particularly true when the chemical is fed to the insect (e.g. in
an artificial diet) and has to pass through the metabolic processes.

Resistance to chemosterilants has been"reported and this poséé’"' .
another problem when field appllcatlon is visualized. Chemosteri-' -

lants are dangerous cytologlcal povsons and affect man and other
anlmals. - . S :

-

2t ey o e




R T R W LT DI o T, R B LA RO TP --1..[- . i et i i i A o M Bl i o g o

-6/~ .

|
|
g™ g
X

PRSI (o

W nat

4) The "oxygen effect". Radiation striking oxygen amd hydrogen in tra
body tissues causes the formation of peroxides. These peroxides gry
mild poisons effecting enzyme systems and cell division. Thus the
presence of oxygen tends to increase the effect of irradiation on g,
genet:.c material. The importance of this phenomerm: is that insects
in an oxygen deficient atmosphere require almost fwice the radiatisa
dosage to cause sterility. Therefore insects should be treated in
an open container, or if placed in an airtight reeeptacle treatrens
should be applied :|.mmed1ately. o S

B. Effects ofgzamma irradiation on insect sperm. - ".-.-.' SR

' In the screw worm treatment is applied in the late ma when mich of the
sperm have already been formed. The radiation preveats further sperzs. : ol

!
l

i DR R SRR A T T
1

togenesis and produces a dominant lethal gene in the sperm. These spery Lic
: are otherwise functional, being capable of entering znd fertilizing the ;; ti
ovum. However, the dominant lethal gene is transmitfed to the embryo phy
: which dies at some stage during its deve10pment. A gimilar effect is dyr.
apparent in the Gypsy moth. {
\ R P T S - . - - "%
An 1nterest1ng phenomenon has been noted in the white p:.ne weevil, In par
this species the female mates several times. If the female is mated 3 Dr,
alternately with fertile and sterile males then she will lay batches zory
of fertile and sterile eggs which reflect her mating activity. Thus dur:
- even in a multiple mating species the effect of sterility is apparent, ; adu’
" even when matlng occurs with both wild and treated mles. : : diay
¢ i SR ' suck
P c. Other methods of 1nduc1ng dominant lethal efi‘ects. ol _ Dr.
: : ] quen
g In the Gypsy moth mating dlfferent strains resulted in the production j grad
R of infertile female intersexes. Males of the Japansse "strong" strala ; flie
‘ when mated with females from the "weak" strain prodese 100 per cent : will
sterile female intersexes and 50 per cent "strong" amd 50 per cent
Myeak" males. In the F, generation all the males are “strong and ]
: ~only 50 per cent of the females are sterlle. i d’ig?
- o T i ¢
4 POSSlbllltleS were mentloned for using stralns, races or s1m11ar ! logic
£ specles or subspecles, wh:Lch mhen mated may produce ster:Lle hybrlds. i have
;_;__ 'D. Present work 1nvolv1na forest 1nsects. T S é
’E ‘ comeyres o8 ST T e A } tions
Selentist = - Insect R Sterilizing source : greak.
- - e c oo oTLrd L S : ea:
¥ R.W. Stark, D.L. Wood Ips coni‘usus Zamma
& - naosn riaos ST
N D.L., Wood, R.W, Stark Sawflies ==~ .  Gamma . = -
P.A. Godwin" Gypsy moth = . . Gamma, chemos_terihf-'-"
P.A. Godwin ‘Vhite pine weevil = Gamma
A.A. Berryman . European pine shoot moth Gamma, chemosterilszis
i

Author's Note: In order to obtaJ.n the maximum 1nformatlon out of this work-
shop the moderator did not keep track of the origin of the
material. He therefore acknowledges the panel as a whole

S . ] as the source of this discussion and takes full resPOHSi'

o ' bility for mistakes or misinterpretatiom.
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p ETIOLOGY OF EPIDEMICS . . .o. =~ °
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g B Moderator: W. P. Fzgel . 1
z 4 general discussion relating to qualitative ( genotypic) changes in
species populations during changes in abu=dance. The interpretation of
F such changes in reference to understandinz causes of increases or . 3
¢ . decreases in population numbers was the feeal point of the Workshop.
% It was recognized that there are oftea different genetic populations
4 - of the same species and that these can unlergo changes in genotypic propor-
i tions ‘when progressing through a gradatio= or fluctustion of numbers in
i time. Such genotypic chences manifest tie=selves in morphological, ._
physiOIOgical, or behaviersl phenotypic czznges which ecan influence-the -
i dynamics of a given populstion, 7 - ' . _ S
| g Dr. Ian Campbell presented data on Mzlagosoma disstria populations -
£ paralleling those found by Dr, Wellingtor wiih = lzcosoma pluviale. T
: Dr. Campbell has identified four colony types of M, disstria which differ - _
£ morphologically and behaviorally. The less sctive colonies predominating
: during endemic levels are composed of sz2llsr larvae and weak flying :
¢ adults but which lay larger eggs. The regziremsnts for terminating i
Y diapause are different in these large eggs than in smaller ones and as - - 3
such affect the hatching and survival of t:s following generation; which, - 1
: Dr. Campbell has observed, is related to stTing temperatures and the subse- !
: quent flush of host flowers and foliage. “=ring the epidemic stage of a - .
gradation the colonies are wmore active, iZs 23ults larger and stronger -
fliers, and the eggs smaller. Golonies o= <iis iype, when under "stress®,
-3 ‘will eventually change to the smaller type. . | TR, s
S How such genotypic changes are mari©ssied in bark beetle popula- "~ £
5 tions were also discussed. It was felt tk=% behavioral and physiological i
. differences in phenotypes woulg be more z3t ‘o be observed than morpho-
logical ones. Behavioral &ifferences inm Tssponse to various "attractants® %
: have already been observed in species of I-< z2nd Dendroctonus. :
- It was agreed by the workshop that comzlitative changes in popula- -
z tions are important in understanding and exz==ininz the causes of out~
breaks and that recognitiox end quantificaiizn of these changes should _
3 be a major aspect of long-tera studies in scrilation dynamics. - - o
’:‘?‘ = - T a7 z P i
; "-'I,._ el L s ST Fansite £
’é - Tezitll :-f,_' - N sivT = oL IAmiTus :“ F
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RADIATION STERILIZATION OF INSECTS

v

SN '- " N by

Dr. R. C, Bushland : ' '
Director, Metabolism and Radiation Research Laborato:y
Entomology Research Division, Agricultural Research Ser71ce
United States Department of Agrlculture :

As early as 1916 Runner observed that ca.garette beetles given heavy
doses of X rays were either killed or rendered incapable of reproduction,
He suggested that such radiation might have value for the treatment of
infested tobacco, but his findings were not followed. In 1927 Muller
discovered mutagenic effects of radiation on Drosophila, and his findings
were widely adopted by geneticists seeking means to increase the mutation
rate in insects. Geneticists were most interested in radiation induction
of non-lethal genetic markers, but they also observed recessive lethal
and dominant lethal effects. It soon became well known among geneticists

- -that massive doses of X- or gamma radiation could produce dominant lethals

in every sperm and every egg of the irradiated insects and hence render
them sterile. However, at that time no one considered maklng practlca.l
use of this information for J.nsect control. _ L
Screwworns are obllgatory paras1t.es of domestlc am.mals in troplcal
and subtropical areas of the Western Hemisphere., In their northern rangs,
the population survived the winter in the southern parts of states
bordering Mexico and spread over the West and #idwest each summer. In
1933 the insects were introduced into the Southeast, presumably through
shipment of infested cattle, and became established as a separate popula-
tion surviving the winter in peninsular Flerida. USDA workers studying
the biology and control of screwworms noted that because of the restricted

- breeding habitat and chemical control of* infestations in livestock, popu-

lations seldom exceeded 100 adult males and 100 females per square mile.

" Laboratory procedures were developed for economical mass culture on the

insect whereby approximately 1000 larvae could be reared under incubator
conditions on a pound of ground meat mixed with blood, water, and preser-
vative. In laboratory cages the adults began mating after they were two
days old and by the age of five or six days most of the females were
inseminated. Males contlnued o pursue the older females, but they
avoided mating. T e e
In 1938 Km.pllng speculated that since the fema.les appeared to be
monogamous and the population in mature was low and could be economically
outnumbered by laboratory-reared insects, that it might be possible to
use sterile male screwworms to eradicate the newly established southeastersa
population if some way could be found to sterilize males without adversely
affecting their field survival and mating behavior. This proposal was
not followed seriously until 1947 when at the USDA's Kerrville, Texas,
laboratory entomologists began exploratory tests for chemosterilants.
the chemicals tried at that time none worked.

of

In an ar‘tlcle in the Amerlcan Scientist publlshed by Muller in
1950, the sterilizing effects of radiation were called to our attention. -
We therefore exposed screwworms to X-irradiation and found that pupse
13 ke aeeilv sterilized. This was followed by laboratory work with
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gamma rays from Coizlt €2 with similar success. Concurrent field tests
conducted in FloriZz from 1351 to 1953 showed sufficient promise to justify
an eradication experinsrt on the island of Curacao in 1954.- Following this
successful test, rszs cuiture, sterilization, and distribution techniques
were developed and tested in Florida field trials. In 1958 the Animal
Disease Eradication Divisisn of the USDA, with the technical advice of the
Entomology Research Divisizn, worked in_cooperation with livestock health
agencies of the southeasiern states to execute an eradication program which
was successfully coxpleted in 1959, L e e

In 1962 a progren was initiated in the southwestern states, and in
two years overwintering ropulations were eliminated from Texas, New Mexico,
and eastern Arizora, 4 living barrier of sterilized flies, distributed
by air and constantly replenished, is successfully preventing reestablish-
ment of screwworms in those states. This barrier is chiefly in northern
Mexico and extends from the Gulf of Mexico to eastern Arizona, eliminating
screwworm losses in those parts of the United States east of the Rockies,
Another overwintering population exists in Celifornia and southwestern
Arizona. Plans are being developed to extend the program to include those
areas and most of Mexico so that the insects can be eliminated far from
our borders and confined by a more economical barrier across the short
distance from the Gulf to the Pacific in southern Mexico. - SR

~ Radiation sterilization has also proved effective in recent labora-
tory and field trials against various fruit flies, and its use seems :
certain to be extended to other insects where special situations make this

technique economically practical,

Chemical sterilization of insects is a more recent development since
the discovery of male sterilants for houseflies at the Orlando, Florida,
laboratory of our Division in 1960. It may be applied merely as a variant
of the existing radiation technique in crder to avoid somatic damage to
some insect species that do not tolerate sterilizing doses of radiation. .=
However, chemosterilants show greatest promise as a means of inducing
sterility in natural populations of insects in the field. At present,
because of safety considerations, most emphasis is directed towards limited
application using baits or other means of attracting insects to chemo=~ :
sterilants confined so that only the insects are exposed. For the future :
it is hoped, as knowledge inereases and chemicals active only against
insects can be developed, that chemosterilization may be greatly extended
to supplant or supplement toxicants in insect control.
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RECENT ADVANCES AND FUTURE PLANS IN :

FOREST INSECT CONTROL RESEARCH !

_ Chairmam: Dr. C. L. Massey. = .. :

EXPERIMENTAL FIELD STUDIES OF THE STERILE MALE RELEASE B
TECHNIQUE FOR THE SUPPRESSICN OF GYPSY MOTH POPULATIONS S

_ . by B | | | %

Paul 4. Godwin . - - -

U. S. Forest Service, Northeastern Forest i

Experiment Station, Forest Insect and Dlsease :
Laboratory, West Haven, Connecticut - 2

Abstract '5} : "';;_1';m* - :

Studles of the effects of gamma 1rrad1atlon on the gypsy moth were ?
begun at the Northeastern Forest Experiment Station in 1957. These studies ;
established that hatch of eggs from females mated to treated males could .
be reduced to less than one per cent, with little or no somatlc damage, :
if 9-day-0ld male pupae were exposed to 20,000r. o :

On the bases of these studies a small field experiment in coopera-
tion with the Methods Improvement Laboratory, Plant Pest Control D1v151on,
ARS, was undertaken. :

The experlment was conducted in pure pine plantations in the MYles
Standish State Forest, Plymouth, Mass. -Within the plantations, 2-acre

study plots, approx1mately one mile apart were selected

The insects for the test were field-collected as prepupae and held
in the laboratory until they were 8- to 10-day-0ld pupae. These were
then irradiated at the Brookhaven National Laboratory. They were exposed
to 20,000 roentgens using a Cobalt—60 gamma source with a d051metry of
284,000r./hr.. ST B e :

Ninety female pupae and 90 nonlrradlated male pupae vere placed in
each 2~acre plot. Two of these plots also had - 900 irradiated male pupae
placed in them--a ratio of 10 irradiated males to one nonirradiated male.
Two plots had 2,250 irradiated males placed in them—a ratio of 25 irradiatet
males to one nonlrradlated male. Two plots had an additional 4,500
irradiated males placed in them--~a ratio of 50 irradiated males to one no%*
irradiated male. To serve as controls two plots had no irradiated males

_added.

Bird predation and eclosion failures reduce male ratios to an
estlmated 10:1, 17: l and 33:1.

. Egg hateh from control plots was 62 per cent. At the 10: :1 male
ratio egg hatch was 32.7 per cent, or a reduction of about 48 per cent
from controls. At the 17:1 mle ratlo egg hatch was 15,2 per cent, or &
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: 76 per cent reductlon, and at the 33:1 male ratio egg hatch was 13.4 per
3 ‘cent or a reduction of about 80 per cent.
- Failure to achleve expected reduction can be attributed to one or
v more of the following
£ 1.

Treated males were not completely competltlve with untreated
males. :

2. The irradiation did not reduce male sterllity to the degree
expected. Co

3. The estimates of irradisted male to nonirradiated mele raties'fjg
- were poor because of influx of an unknown number of natural

males or the differential flight from the study areas of __ - _- .
irradiated wmales, .. = e e L T e faE
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4e The influx of 1rradiated.maies into'tﬁe'contrel.arees.’
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THE INFLUENCE OF HOST MATERTAL ON PHEROMONE
POTENCY OF IPS CONFUSUS LECONTE ST

by Tl T .‘.' Sn T LT

A G. B. Pitman ' )
Boyce Thompson Institute for Plant Research *#f‘f?—
Grass Valley, California LT

Data accumulated during the summers of 1963 and 196/ indicated that
response dissimilitudes to field olfactometers, baited with ponderosa pine
billets infested with male Ips confusus, were related to the osmotic walues

of the expressed phloem sap. Trees with phloem tissue low in soluble carbs. -

hydrates appeared less favorable as a dietary medium for pheromone synthes!s,
This conclusion was demonstrated experimentally by interrupting the sieve
elements in ponderosa pine for various periods of time. The field popula-
tion of Ips confusus preferred olfactometers baited with infested billets
taken distally to one month and one year old girdles. Similar resulis were

“obtained using billets from above naturally occurring trunk girdling stem

cankers of the Western Gall Rust (Peridermium harknessii J. P. Moore).

Dissimilitudes in response to field olfactometers were also related

- to the various heights of the stem from which the billets were obtained.

Consistent in two separate studies, male Ips confusus foreced into billets
from the upper stem portion were capable of eliciting a greater response
than males in the lower stem portion.
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RESEARCH PROGRESS ON IDENTTFICATION OF THE:. S
SEX PHEROMOME OF IPS CONFUSUS =~ =~ ~°F =7 =7

~ by -

Do Lo Wood . LT Tz

In May, 196/, the University of California and the Stanford Research
Institute began investigations aimed at evenutal identification and sym-
thesis of the male-produced sex attractant of Ips confusus. Extraction,
separation and other aspects of chemistry are under the direction of
Robert L. Silverstein of SRI. These complimentary programs are being

We are producing male frass in as largé a quantity as resources will.
permit. Logs are brought in from the field with broods in the adult stage
and placed in rearing. After collection and sex determination, males are
released in cages with green logs and the boring dust containing the
attractant collected. Average male productivity is 10 mg per day and lasts
for approximately 18 days. We are averaging 300-400 grams per week whlch
means 4,000-6,000 males are producing boring dust contlnuously.“;

The bioassay currently being used is based on an olfactometer design
already described. A refinement of this method which utilizes groups of
beetles released simultaneously was illustrated. The agsay is quantitative
as well as extremely sensitive., A detectable_ response is evoked by solvent
dilutions of an extract equlvalent to 4 x 1077 grams of frass which is
about that produced by one male in 1/30 second. : TEL . :
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BACILLUS THURINGIENSIS FOR CONTROL OF DEFOLIATORS

™ by .
Franklin B, Lewis
U. S. Forest Service, Northeastern Forest
Experiment Station, Forest Insect and Disease
Laboratory, West Haven, Connecticut

Abstract R a el

A series of fleld and laboratory experiments with Bacillus thu- ~ingiens!s

for the control of the gypsy moth, Porthetria dispar (L ) was dlscus=ed.
These tests covered the years 1961-1963. s,

The results of the airplane spraying tests showed that the phys-cal
characteristics of the wettable powder formulations interfered with the
proper application of the finigshed formulations. The 1963 test usirz an
emulsifiable liquid Bt concentrate, showed that stabilizers in the concen-
trate interfered with the feedlng activity of the larvae and changed the
phy51ology of the Bt organlsm. : - . _

The laboratory tests showed that the gypsy moth 1arvae were su,CeptibIo
to alkali-dissolved crystals, crude exotox1ns, and toxins produced by the
multlpllcatlon of the vegetatlve cells in the gut of the larvae.r

Recent (1964-1965) 1aboratory tests Wlth Thur1c1de 90 TS Flowable and
Biotrol 183 indicate these preparations, in field use, should give zcceptable
control of the gypsy moth.
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ARTIFICIAL INITIATION OF VIRUS EPIZOOTICS IN
FOREST TENT CATERPILLAR POPULATIONS #

'by

G. R. Stairs (Read by W. A. Reeks) - _
Ingect Pathology Research Institute P ITe
Sault Ste. Marie, Ontario. o

A nuclear—polyhedros virus was 1ntroduced into v1rus—free ula-
tions of the forest tent caterpillar, Malacosoma disstria (Hubner) in 1963.
The virus caused mortality only on the treated trees in 1963 but in 1964
virus was spread into the surrounding areas from the points of introduction.
The extent of spread appeared to be influenced by the size of the area
treated in 1963. In one area 0.6 acres were treated in 1963 and virus - -
mortality was observed over an area of 3 square miles in 1964. Similarly,
In another area 4.0 acres were treated and the virus was spread over 400 .
square miles in 196/. Infected adults that transmit virus to their pro-‘.~
geny appeared to be the chief means of spreading virus over such wide -
areas. In localized areas adults of the dipterous parasite, Sarcophaga -..
aldrichi Park, may be important dispersal agents of disease because they -
feed on dead, virus-diseased larvae and become contaminated with virus.
These adults then fly to all parts of the tree contaminating foliage on
which healthy larvae are feeding. They are present from the time

caterpillar larvae enter the third instar until after adults have
ov1pos1ted.
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RESULTS OF A PILOT TEST TO CONTROL A TENT
CATERPILLAR WITH PATHOGENS -
..by | AR
M. J. Stelz'er__'-“:.__ o o

~

Introduction R S A L

In 1964, & cooperative pilot test to control the tent caterpillar,
Malacosoma fragile incurva Hy Edw. with an aerial application of two
disease-producing microorganisms, was conducted by the Rocky Mountain
Forest and Range Experiment Station and the Region 3 Division of Pest

Control,

A helicopter was used to apply a single dosage of a nuclear polyhe-
drosis virus and the bacterium, Bacillus thuringiensis to epproximately
80 acres of infested cottonwood and willow in the Sabino Canyon Recreation
Area near Tucson, Arizona, The rate of delivery was 2 gallons per acre
of a 20 per cent corn syrup-water formulation containing 50 billion poly-
hedra and 30 ml. of a commercial Bacillus preparation, Thuricide 9OT.
About 70 per cent of the tent caterpillar larvae were in the third instar
at the time of treatment. - S oo - - -

To measure spray deposits, agar filled petri dishes were exposed to
the spray at 30 localities in the study area. After exposure the dishes
were closed, incubated at room temperature for 24 hours, and a count made
of the number of Bacillus colonies that developed. This technique has been
used by the Northeastern Forest Experiment Station to assess Bt deposits
in Gypsy moth studies. . L

Two methods were used to determine the effects of the spray on the
tent caterpillar,

In the first method, about 2 hours af‘ter spraying, dzcron sleeve
cages (44 inches long by 15 inches in diameter) were pjg,aced on 10 cotton-
wood and 10 willow trees in the spray area and also in an zdjacent
untreated area., The cages were stocked with 25 larvae and examined 24
days later to determine the percentege of larvae killed by virus.

In the second method, larval colonies in the treated and control
area were.periodically examined and the presence or absence of virus
killed larvae recorded.

The results of the sleeve cage study showed: -

1) No virus mortality occurred in any of the sleeve cages in the
control area. :

2) In the treated area, larvae killed by virus were present in 100
per cent of the sleeve cages on cottorwood and 63 per cent of
the cages on willow.

3) The rate of virus mortality in the cottomrood czz=s ranged £70
4-//, per cent and averaged 27 per cent. g
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4) Similar figures on willow were 0-20 per cent with an average of
7 per cent.

 As mentioned earlier, spray deposits were determined at 30 localities

in the study area by exposing agar filled petri dishes to the spray and then
counting the number of Bt colonies that developed. These counts ranged

from 213 to 1,575 colonies per dish, with an average count of 750.

Tent caterpillar colonies were periodically examined for virus
killed larvae in the immediate vicinity of each of the 30 spray deposit

localities and the per cent of infected colonies computed.

Similar observa-
tions were made in the control area. o : '

The results of these examlnatlons, summarlzed at 9, 15, and 24 days

.after treatment, showed the follow1ng.

1) of 62 colonles examined in the control area, only one colony'was

found to contain a virus-killed larva. This was recorded on the
examination at the 24th day. ' g -

~ .

2) On cottonwood the per cent of the colonles contalning virus _J
killed larvae increased from 44 per cent at 9 days to 62 per cent
at 15 days and to 81 per cent at 24 days after treatment.

Gomparable flgures for wlllow were sllghtly lower, ranging from 27 - -
to L7, to 66 per cent at 9, 15, and 24 days after treatment, respectlvely.b

The reason for the lower incidence of 1nfection on willow was probably
due to the fact that at the time the area was sprayed, foliage development

was more advanced on the cottonwood trees, thus presenting a greater surfacse
area for spray deposit.

In conclusion, although virus mortality did not exceed 4 per cent
in any of the sleeve cages, the occurrence of infected larvae in over 80
per cent of the colonies may result in transm1351on—-through the egg-- of
sufficient virus to initiate an epizootic in the succeeding generation.



L,

BIOTIC CONTROL RESEARCH--LODGEPOLE MNEEDLE MINER - - %l .o
: . by B
el il L e \"‘"‘ AL ; DT TMUn L UELIIIE STUIoLn R
A SO = : G R Struble o ' B e st
Paciflc Southwest Forest and Range Experlment Station Gl
U. S. Forest Service, Berkeley, California - - <& -0 .7

: we have considered two approaches. (l) pathOgenlc control by
Bacillus thuringiensis Berliner (Bt), and (2) control possibilities by

manipulating certain native ingeet parasites. Since 1962 we have greatly
1ncreased our information in both fields. S 7

. Prellmlnary tests demonstrated the 1nfective capability of dlfferent
Bt formulations against third- and fourth-instar host larvae. Field .
tests in 1963 with 90-T Bt concentrate were by backpack mistblower to 15-foot
trees. Three strengths, each in triplicate, were aimed to infect first-instar
larvae after eclosion. ILow control results--between 40 and 45 per cent--were
attributed to weather-induced hatching delays and reduced spray deposit
infeetivity by sun rays. Replications at different time intervals with
newer Bt formnlatlons are needed for conclusive results. - g

Para51t1c evaluatlon studles revealed two categorles (l) host syn-
chronized; and (2) nonsynchronized multiple host species with short life
cycles. Dlscouraglng controls by host-synchronized species continued
after more than 15 years of outbreak infestations. However, the short life
cycle and regular incidence of several eulophids, increasing during seasonal
host development, suggest manipulations. Properly timed releases of mass-
reared eulophids could conceivably result in rapid host reductions. -
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of beetles could be totally 1nfested and eventually eradlcated
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NEMATODE PARASITES OF BARK BEETLES -

s et G Ly Massey ot e B S o

Sl U L RO A SRR A
\4 - : - ! N o : - ' -. " i - : - - . . -

' Internal nematode parasites of bark beetles belong to two super-

families, Tylench01dea and Aphelenchoidea. Three genera in the family -
Tylenchidae are of primary importance. They are Contortylenchus,
Parasitylenchus and Sphaeruleriopsis. In the family Aphelenchoidae two
genera, Parasitaphelenchus and Ektaphelenchus have been recovered from the
abdominal cavity of various members of the Scolytid family. Associated
forms recovered from bark beetle galleries are included in most families
of the superfamilies Dorylaimoides, Rhabdit01da, Tylenchoidea,.
Aphelench01dea, and Plectoidea.

Varlous workers have ascribed the following importance to nematodes
in their relation to bark beetles.

(1) The killing or weakening of the beetless -~ - = © * . :

(2) The reduction of egg laying by female beetles.
(3) The preventlon of a second generatlon the same year. f”
.(4) The sterllization of both sexes. =~ - : lf“;f“;’f° s e BRET

Little»work was done on nematodes on bark beetles in the United
States until the early 1950's when it was demonstrated that female beetles
of Dendroctonus obesus when inf__ted with Contortylenchus reversus and
Sphaerulariopsis dendroctoni laid fewer eggs by 45 and 62 per cent respec-
tively than uninfested females. Egg galleries constructed by infested
beetles were considerably shorter than those constructed by uninfested
beetles. Infested adults in individual trees ran as high as 75 per cent.
It has also been demonstrated that Contértylenchus elongatus, & parasite
of Ips lecontei and Ips confusus, reduced the egg laying potential of the
latter species by 50 per cent. Studies on this parasite revealed that -
beetle progeny were more likely to be infested when the female or both -
sexes were 1nfested than when the male alone was infested.

Infections by various specles of Contortylenchus and Sphaerularlop31s

dendroctoni are not lethal, The effect on the host seems to be of a
mechanical nature rather than pathological. The abdominal cavity of-
infested females become so packed with eggs and larvae of the para51te
that normal egg productlon is greatly reduced.

The life histories of the various spec1es of Contortylenchus are
completely synchronized with their hosts. In the laboratory the parasites
develop from egg to adult in a period of 20 days. In the field they may
take from one month to two years depending on the life hlstory of the host.
Yales of the parasites are free living and are-found only in the egg and
larval gallerles of the host. Studles on the species of this genera dis-
closed that in the laboratory by a system of selection a given populatlon
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Research on Para51tjlenchus elongatus, 2 nematode parasite of tre
engraver beetle revealed the life history to be similar to that of thg :
species Contortylenchus studied with the important difference that
Parasitylenchus elongatus kills its host.

Infective stage larvae are
deposited in the insect gallery before death. Host larvee in adjacernt
galleries are infected by migratory infective stage larvae of the nema

Infested males are sterilized; infested females do not lay eggs. Gal-
leries constructed by infested females are usually less than an inch in

length. Evidence indicates that Parasitylenchus elongatus was responsinle
for the decline of an infestation of £
Mexico.

colytus ventralis in southern Rey
A biological evaluation of the infestation shortly prsceding it

termination revealed trees in which the majority of galleries were very
short. Eggs had not been deposited. Duplicate conditions were produced

in the laboratory by 1noculat1ng green fir logs.w*th beetles 1nfested
w1th the para31te. , _

Much basie research on the ecology and epldemlology of the parasltes
is essential before their use as biological controlling agents can be
forecast; their use as such offers intriguing possibilities.

¥

It may be possible to cross inoculate a parasite species to a host

species of the same genus or closely related genera wlth a rapld enhance-.
ment of the lethal potential of the parasite.

- e T e e Rl

At present the parasites can be produced only in their nost. Arti-

ficial media may be developed in which the nemas may be mass produced with
subsequent introductlon into bark bestle infestations.

Biological sterilization offers possibilities in nematods bark-beetle
relationships. It has been demonstrated that many of the parasites steri-

lize their host. By proper maniy ‘lation; infested beetles may be released

into bark-beetle infestations, possibly resulting in the sterlllgatlcn of
one or both sexes of a glven beetle populatlon.

-

Nematodes offer an excellent opportunlty for the use in the fleld
of integrated control., Common insecticides, such as the chlorinated

hydrocarbons, have llttle, if any, effect on the worms when applled as
water emulsions.:

- PPN PR

TUse of externel symptons"ekhlnited or produced by beetles\lnfeeted‘
with nematodes may be used in the oiological eveluations of bark beetle
infestations, Scolytus ventralis infestations a2t present can be evaluated

solely by the presence or absence of short galler1°s cowmonly produced
by 1nfested females.;

e

I - e et

~ - - - ..-,"-:-‘

The challenges in the fleld to the ecolozlst and the blologlst ‘are
great; the challenge to the taxonomist is even greater. A vast majority of
the nematode species associated with and parasitic in and on bark beetles
in the United States are undescribed. This field is partlcularly demanding

in that in many cases it is quite difficult to zssociate the parasitic
forms with their free-living counterparts.

. Free-living males often bear
“1little regemblance to their parasitic mates.

Dizgnostic characteristics
are, in the main, obscure or absent.

- L. de .

Nenatologyris a field in which much remains to bé leerned and of-

vhich few forest entomologists have an adequate conception.
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. ‘WOODPECKER~BABK BEETLE RELATIONSHIES

by

- Department of Zooslogy = -~ -+ 0 . - s
Colorado State University ' : TR
Fort Gollins, Colorado

In studies on predatérzprey relatiénshipé of ﬁoodpeckers and bérk"wu.
beetles in the spruce-fir forests of the Colorado Front Range, census work .

has shown that near small, endemic infestations of Engelmann spruce beetle

(Dendroctonus engelmanni ank ) the winter density of woodpeckers reaches =
gbout 0.7 birds per square mlle. The character of insect food being taken
by the woodpeckers under different levels of beetle density varies, and this
variation is being studied in order to show the range of feeding norms. .
Quantitative aspects of beetle consumption are being approached through
caloric measurements of food consumed by caged woodpeckers. Under mild | .
conditions, caged Hairy Woodpeckers (Dendrocopos villogug) consumed the
caloric equivalent of approximately A00 adult Engelmann spruce beetles for
their daily caloric intake; however, many factors must be considered before
applying such a value as this to the wild situation. In another approach, :
the hunting abilities of woodpeckers are being studied by measurement of their
sensory capacities. The Hairy Wodpecker was found able to hear sound wave
frequencies from 19,000 cycles per second down to 150 cps, or possibly -
lower. Its most sensitive range of hearlng at low declbels fell between '
750 and 1,500 cps. :

An estimate was made of the extent of predatlon by blrds on adult :
Black Hills beetles (Dendroetonus ponderosae Hopk.) during the flight and
attack stages of the beetle. All species of birds preying on the beetle
wvere taken into consideration, Methods involved censuses of beetles and
birds as well as examinatiom of stomach contents of birds. In one instance,
where beetle density was approxzimately 32,000 per 10 acres, the reduction ..
of beetle population by avian predation was calculated as 8.5 per cent. -
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RECENT STUDIES IN BIOLOGICAL CONTROL AT. = -
~  THE UNIVERSITY OF CALIFORNIA

Donald L. Dahisteﬁ R

There are several research programs in progre:s at the university
that pertain to the biolegical control of forest inseets. A number of
students have contributed to the natural contrcl aspects of R, W, Stark's
study of the population dynamlcs of the wistemn pine beatle, Dendroeto:-a

brevicomis, in the Division of EntomoTcgy and Acarolegy. A-study of

Roptrocerus zylophagorum, one of the primary parasites, is nearing con-

pletion and will be submitted as a doctoral thesis by R. W. Bushing.

The work on an important predator, Enoclerus lecontei, has just been sub-
mitied as a doctoral thesis by A. A. Berryman., Other investigators are
studying the effects of mites; woocdpeckers and nematodes on beetle popu—
lations. The Division of Biclegical Control is currently working en
parasite distribution within the tree, parasite biolcgies and particular
attention is being given to the incidence of hyperparasitism. Several
samples have ylelded a parasite, Tetrastichus thanasimi, which had not
been eolleeted prev*ousxy from Enoclerus le*ontel. e .

There are several other general studies of bark beetle parasites
in California. A synoptic list of the hymenopterous parasites of the
Scolytidae north of Mexico will be published some time this year in the
Canadian Entomologist by R. W. Bushing. The Division of Biological Control
is conducting a survey of the para31tes of California Scolytidae. Other
bark beetle programs currently in pr zress are studies of Phloecsinus spp.
paras1tes and the paras1tes of Scolvtu. ventralis. - : .

There are several phases to the p”oject underway on the thte-fir
sawfly, Neodiprion abletis complex. A study of the parasite complexes in
several different regions is being conducted. The effects of chemical
insecticides on the parasite complexes is also being considerzd. The
biology of a pentatomid predator, Pcdisus sp., will be studied this summer
and a field test with a pelyhedrosis virus will be done with L. A, Falcon
of the Division of Invertebrate Patholcgy. With the ccoperatior of D. L. %ot
of the Division of Entomolcgy and Acarclogy and the Stanford Ressarch
Institute an attempt is being made to isolaie and identify the sex pheromdne.

An attempt to study the insesetivorous birds of California forests is
also being made, Most of the effort to date has been with the mountain
chickadee, Parus gambeli, and its effect on lodgspocle nesedle-miner
populations. Nesting boxes have been used in this study to increass th2
number of nesting pairs in the area. Plans have been made to establish
two or three additional nesting box plects in other forested regions of
California with improved nesting boxes. The feeding habits of these
birds is being considered as well as the effects of chemical inseztizides
on fecundity.

Much of the current effort is being expended on the Douglas-fir
tussock moth and its parasites.  Large acreages of land in the white-fir
growing regions'of California are infested with this insect. Study areas
have been establlshed in eight of the infestation regions. Preliminary
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results indicate that there are a number of parasites as well as a polyhe-
drosis virus present throughout the infestation area. Three and possibly
four species of egg parasites, a tachinid larval parasite, four species of 3
ichneumonid larval or pupal parasites, and .several braconids and pteromalids 1
of questionable status have been collected to date. The tussock moth is 1
only considered a pest periodically. Long term plans are to follow the ;
populations of this defoliator until they crash and then to study this ;
moth under endemic conditions.
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FOREST INSECT PATHOGEN BANK .-

' '_Bypp§~',i
' J. L. Bean .

e e

Ry

Reg10nal Entomologist, U. S. Forest Servioe, :t'; :;t;
Upper Darby, Pa. . . . e

Three of the preceding papers nlcely illustrate the role insect pathg-
gens will play in our future forest insect control program.

The use of biological control, especially pathogens, is of special

| interest to us in the Northeast.

Unfortunately, whenever we have considered

the use of pathogenic. agents we have found that only small quantities of

these pathogens were avallable.

To solve thls problem and to have a sufflcient supply of a recommended
and effective pathogen on hand when needed we have established a "Forest-

Insect Pathogen Bank®.

This ¥Bank' is located at our Southern Zone office

at Harrisonburg, Virginia, and is under the direction of W. L. Freeman, our
southern zone control entomologist. ‘

The main obJectlves of thig bank are:

1.

2

To build up a large supply of all laboratory tested and recommende}

insect pathogens.

Pllot test these pathogens to determlne fleld dosage;rates, tine

- of: appllcatlon, and duratlon of effectiveness in the field.

B;ffMaintain these pathogens in a virulent stage.

- Gurrently) we are worklng with seven pathogens that have been recon-

mended for six of our more important forest insects.

concerned are.;,.a~~

2

3.

e

5.

6.,

European pine sawfly - =®
Vlrglnla plne sawfly - n
Linden loopsr - - [

Red~headed pine sawfly.- n

.n

The 1nsects and patho 35

lForest Tent Gaterplllar -a nuclear polyhedr031s virus

Fall webwurm - a nuclear polyhedrosis as well as a grandulosis vird.

OCur main problem now is bulldlng up large quantltles of these viruses for

future control use,

Currently, we are working with these insects only when

we can find them in outbreak conditions. In the future we hope that special
rearing techniques will enable us to produce the volume of virus we need

At the present time our stockpile is limited, but we are
working hard to make it a major contribution to our control programs.

when we need it.
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3 We are also field testing Bacillus thuringiensis, but since it is T
available commercially it is not a part of our stockpile. 1
p
-
Your support in helping us maintain and supplement this pathogen =
bank is encouraged. If you know of any other pathogens that are effective 4
against our eastern insects and that have been laboratory tested, we would 3
appreclate know1ng of them. - g
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BIOLOGICAL CONTROL OF THE LARCH SAWFLY -

4/ | ‘ ’ by s - . -
_7-; S B - W, J. Turnock AR i CRESET
oL o N L Lo T

The parasite complex of the larch sawfly in North America is charac-
terized by an extreme poverty in comparison with the complex in Europe.
Only two parasite species are regularly recovered in this contipent and the
efficiency of one of these, the ichneumon Mesoleius tenthredinus Morley, has

been greatly diminished by the presence of a host strain with an immunity
to this parasite.

In 1958 a program was 1n1t1ated to introduce new para51tes into
Canada. Parasite releases, which began in Manitoba in 1961 and have con-
tinued to 1964, have involved two ichneumonid and three tachinid species.
Successful establishment of one ichneumon, Holocremnus sp. nr. nematorum
Tschek, has been recorded at two release points. The intensive study of
the population dynamics of the larch sawfly being conducted at the
Winnipeg Laboratory provides information for detailed analyses of the
establishment and impact of this new parasite. Adult populations of H.
sp. nr. nematorum have been estimated at about 350 per acre in each of
.the first two years after release with an increase to about 700 per acre
in the third year. In the 1961 release area parasitism reached 10 per cent
of the host cocoons in 1964, while in the second area, 30 per cent para-
sitism was reached in 196/ following releases in 1962 and 1963. The
prospects for a significant reduction in host populations seem good.

Additional releases of a Bavarian strain of M. tenthredinus were

- made in 1963 and 196/ following st ‘ies of J. A, Muldrew which revealed a

relatively strong ability of this parasite strain to avoid or overcome the
immunity reaction of North American larch sawflies., Initial results

~indicate some increase in the parasitism by M. tenthredinus in the release

area.

-

LY

the

1.

R

o
AN AR . AT ’

P
&



o

it

W

‘”_'d:ﬁ4~ L e

-85- - i |
| “GRKSHQPS '.. -_' : . _:':.. ’ ‘ _:_”‘;;;' _ e

Chalrman- W F MeCambrldge _ _ﬁ

R S T e Dol e IRNLUTLTU L

“ CHEMIGAL CONTROL OF SPRUCE BUDWORM o . o
| Mbderator' D. 0 Scott _ EEDUERE R

Thlrteen men.rev1ewed the various facets of chemlcal control agalnst

the spruce budworm. Three main questlons were posed and discussed.

1.

2.

What lS the primary objectlve in epraylng for spruce budworm’

The consensus of the group appears to be-keep trees alive to prevent
growth losses or until the trees can be used commercially. However,
in some cases, other intangible values such as recreational or

- esthetic values must be considered. Occasionally pressure groups have

helped 1nfluence our declslon to spray some spruce budworm 1nfestatlons.

In the Nbrthern Reglon, which is prlmarlly Montana and northern Idaho,
they are setting up management units where Douglas-fir stands should be
protected. These may be Christmas tree areas, potential commercial pole
stands, sawtimber, or areas with high recreational values. It may be
necessary to spray several times before they harvest the crop, but some
stands sprayed in 1956 and 1957 are still endemiec.

How can we increase our operatlonal efficiency on spray projects?

With the advent of new techniques, we, as resource managers, must take
another look at our present methods of spray application and spray
evaluation. For example, o0il sensitive spray cards have been used to
determine spray distribution. In past projects, we have been lucky if
these sensitized cards registered oil droplets of 50 microns. Thus, we
need to know what happens to the smaller droplets that give us that
familiar oil smell in canyon bottoms. You may recall the report by the
Bureau of Sport Fisheries and Wildlife where Bridges and Andrews smelled
0il in Swan Creek, a tributary of the Gallatin River in Montana, but no
0il droplets registersd on their spray cards along the stream. However,
there was a 51zable catch of moribund aquatic 1nsects in their drift
samples.

We learned in our group discussion that Canada will bave an air pollution
englneer on their project spray team this year. We will all be interested
in learning just what happens to the small spray droplets. Fluorescent
dyes may be used., _ .

In recent prOJects in- the Unlted States, we have been leav1ng unsprayed
buffer strips to protect our fisheries! resources. It is now apparent
that we have been leaving too wide a strip. By using helicopters to
spray these sensitive areas, one can reduce the width of buffer zones.
If we take another Northern Region example, aerial detection in 1964 on



3.

| ~86- -

the Bitterroot National Forest showed some reinfestation from the one-
fourth mile wide unsprayed buffer strips left in the 1963 spray project.

In the Region 4 or Intermountain Region spray project'lastjyear, there

were about 700 miles of unsprayed buffer zones., In some cases, we may

be leaving over 20 per cent of the area needing control in unsprayed
zones.,

‘new chemicals?

The third point of interest to this‘group was what are the promising

Several experimental areas will beAclosély watched by foresters and
biologists. The 160,000-acre experiment area in Canada should give us

- many answers on low-volume applications of malathion. However,

primarily because of the difference in terrain, two small pilot tests

using low volumes of malathion will be conducted in the States if they
are approved by the Federal Committee on Pest Control, One will be in
the Intermountain Region and the other will be in the Northern Region.

Last year, in the Northern Region, a very small test with too few plots
gave promising results in a pole-size stand. : » L

Zectran, dibrom,>and pyrethrum are béiﬁg;tested in the Berkeley,

- California Pesticide Laboratory. Field tests of these new chemicals on

several thousand acres are being comsidered for 1965. If the small
tests show promise, 10,000- to 20,000-acre tests will be undertaken in
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BIOLOGICAL CONTROL OF BARK BEETLES

Moderator: J. W. Butcher .

N, . J
~ . '

Workshop interests were varied; ranging through research on nematode
and mite parasites of bark beetles; predation by birds; parasite efficiency,

ecological genetics, and bark beetle biology and ecology. Some 19 partici—
pants were present.

Follow1ng an expre551on by each of personal 1nterest in subgect matter
covered by the title, everyone partlcipated in a general discussion.
Initially, numerous personal experiences were recounted, dealing with
gpecific insecticide -~ predator -~ parasite relatlonships. This evolved
naturally into speculation on benefits that might accrue from more sophisti-
cated employment of each agent alone, or in integrated control programs.
For example, it was suggested that short-lived insecticides might kill the
bark beetle yet not persist long enough to adversely affect predators
hibernating in the soil. On the other hand a parasite might take a o
significant toll of its host, but actually result in greater economic loss
by lessening intra-specific competltlon._____,_:

Desirable modifications and reorientation of current biological control
programs include the following: .

1. 'Chemlcal 1nsect1c1des should not be used 1f they destroy an
- essentlal residue of natural control agents.

'2;. Mbre consideration should be given to the pOSSlble deleterlous

effects of reduced 1ntra—spec1flc competltlon, whlch might folloﬁ-”
‘lntroductlons. : -

~ - . R - LT T

~ -

.3. A critical analy31s needs to be made of esttlng blologlcaT control
7" “knowledge. Where can parasite manipulation be recommended, and
' where might management practices offer a greater return? e T s
be Is individual research effort and problem selectlon too wasteful .
and unproductive in terms of real understandlng Should not greater
effort be devoted to a team approach since complex mechanisms are
involved and individual factors taken out of context may produce e
a result contrary to the desired objective?

5. Populations snould be stuoled at endemlc, as well as at outbreak
- Jlevels. R o

~ ey

6. .Specific attitudes should be agreed'upon.ﬁith respect'to exehange-;‘
and introduction of insectivorous parasites and predators. What
information should be available before such introductions are made?.

7. A future work conference should seriously consider a workshop on
the role of vertebrates in bark beetle control,
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BIOLOGICAL CONTROL OF DEFOLIATORS

Moderator: D. C. Schmiege :.. =~~~

- N

This discussion was arbitrarily divided into three categories—- parasites,
predators, and pathogens. The 13 members present all participated, which
resulted in a very lively discussion. T

~

Bill Turnock, Winnipeg, Manitoba, discussed their program in Canada
using an introduced species of ichneumonid parasite for control of the larch
sawfly. They are very hopeful that this parasite will become an effective
control agente It was also mentioned that a Bavarian strain of Mesolieus
tenthredinis is not encapsulated by the larch sawfly, so this parasite should
also be effective again. - : Co - | :

Bob Denton, Missoula, Montana, briefly discussed their work with the’
larch casebearer. Collections of the parasite, Agathig pumila, have been
made in the eastern states and have been introduced for control of the
casebearer. Don Renlund, Madison, Wisconsin, said that this parasite has
been responsible for a great reduction in the casebearer population in
Wisconsin, s . N :

The need for parasite collections from a wide fénge of areas was brought
out as it is likely that genetic material-is important in susceptibility
tests. L - N I LT -

R ~

George Struble, Berkeley, California, reviewed the work of biological
control efforts against the lodgepole needle miner. The host synchronized
species of parasites seemed the most promising, but after 20 years they
haven't controlled the needle miner. Some of the non host synchronized and
possibly nonhost specific parasites may be manipulated for control. The
question was raised--Why aren't we manipulating populations? The answer
was that we aren't well enough acquainted with the biota to know what we
are manipulating. This led us to a discussion of eradication. It was
agreed that eradication is appealing to many people and has been responsible
for large appropriations. Many of us expressed the belief that eradication
of native insects, even if serious pests, may not be desirable however.

In addition to destroying a portion of the food chain, eradication of a
pest insect would also result in destroying the species' enemies. A subse-
quent introduction of the pest could be very serious. .- -

Predation was discussed briefly. Bull Turnock stated that bird preda-
tion of larch sawfly was being studied. Of the 53 bird species studied, 43
preyed on larch sawfly, Birds may be a very important factor when insect
populations are low. Spiders were briefly discussed. It was agreed thal i
they should receive more study, but taxonomic problems have not been solved.
Most spiders are difficult to identify. -~ - -  -~- - - =

Pathogens causing insect diseases were considered as the final topic.
Frank Lewis, West Haven, Connecticut, briefly reviewed the work with
Bacillus against the gypsy moth.. The major problem is that many of the
species of bacteria are not identified and pure crystals are not availables
It is not possible to learn the mode of action until exotoxins, crystals, &
spores are purified and separated. Lewis emphasized that B.t. should be
thoroughly pretested in the laboratory for biological activity against the

by { i

. Anagoiae b - & Saaki. 2k -
AP R A AN e il o

P M i ek

1 e

Uy

M-».'-

A g



: e i, S o o i oI
‘e,'v'.ﬁd".—f o
~% S
~89- -

B S FNL L SR

target insect before going in the field. Antibiotic substances in leaves
of some trees pose a problem. The gut pH of insects is also 1nvolved.
If the pH is too low the crystals won’t dlssolve.‘_ .

Milt Stelzer, Albuquerque, New Mex1co, stated that the viruses used
against the tent caterpillar have not been virulent enough and that some
selection for virulent strains will have to be done. The effects of stress
on susceptibility was discussed. This has been argued for years and is

apparently not resolved yet. S : o o B

fE e

Fungi were mentioned as control agents. Beauvar*a bassiana was col- B
lected from black-headed budworm larvae for the first time in 1964. '

Don Renlund mentioned that Cordxcep sp. was 1mportant on some 1nsect pestsf

in Wiscon31n at times. b : ﬂ'"“i'

Ian Campbell Iowa State Unlversity, descrlbed a moribund condltion

found in corn borer larvae., Frank ILewis stated that a similar condltion ff

found in gypsy moth larvae was caused by oviposition or by "stings" from .
some parasties. Bill Turnock stated that fluctuating temperatures during
diapause could cause a s1m11ar morlbund cond1t10n.»

Frank Lew1s brought out the importance of microsporidian diseases.
A protozoan is the most lmportant pathogen of the gypsy moth in Germany. =

The dis°u351°n ended at 5 30 p.m., but was contlnued informally on fijf

1nto late evenlng.
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e WORKSHOP SUMMARY = =~ . .... ...« .

HOST RESISTAICE, SUSCEPTIBILITY AND ATTACK T . . - .. =
CHARACTERTSTICS (RARK BEETLES)

\

Mbderator. R. F. Shepherd

Eighteen participants compared the attack characterlstics of a range
of scolytids from the point of view of the type of material they attack

(healthy trees, dylng trees, slash, blowdown, etc.), the spatial distribution

of attacked trees in stands and the degree of success of attacks in estab-
lighing a gallery. The reasons for these different attack characteristies
were discussed including the following: the ability to detect suitable

material, the ability to produce secondary attraction and concentrate the

' attack, the type of host material, its distribution and degree of specifie

attraction. The following scolytids were compared: Dendroctonus
ponderosae, D. brevicomis, D, obesus, D. pseudotsugae, D. frontalis, Ips,
confusus, I. avulsus, Irypodendron lineatum, and Scolytus multistriatus.

A wide-ranging discussion of host resistance followed in which three
different approaches to the measurement of host resistance were brought out:
oleoresin pressure as measured by pressure gauges attached to holes bored
into the stem, an estimate of the ability of the tissues at the cambial
layer to change to a resinous condition in response to inoculation by blue
stain, and a measure of the volume of resin which flows from holes drained
by capillary tubes. Factors which were discussed and thought important to
host resistance studies were the numbers of attacking beetles, the moisture
stress in a tree, the large differences between host species and individuals
within a species and between different species of attacking beetles, and a
large variation in resistance both seasonally and diurnally. A1l partici-
pants entered into the discussion providing a stlmulatlng and profltable

- workshop. . . L -
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" (4) D. L. Wood, D, L. Dahlsten and R. W. Stark Un1vers1ty of Cali

91~ .
WORKSHOP ON ATTRACTION .- ;:i-2 .-: .
Moder‘ator: D L. Wood S :, LT
Dlsctl351on in th:Ls workshop centered prmarlly on‘ the.area o

food or host attractants of forest insects and therefore chemotacy .,
viour seemed to be the primary comeern. - - -:- -

rcx and
> beha-

The workshop agreed that the Conference might benefit from = N
summary of research on chemical atiractants with partlcular refersa . o
:mvestlgator, insect species and type of studies contemplated or wu:,

i.e. identification, biology, conirel, ete. This information thexn N :ﬁiy’
form the basis for any cooperative or coordlnata.on efforts in exisy \“, or
' planned research. . ‘
: T SUTITUL L LT o TEb e
Defol:Lators _ | 7
(1) E. P. Merkel, U, S. Forest Semce, Orlando, Florlda has est“‘\dshed
a pheromone response for Dioryeiria abietella (Lep-doptera° “\vitidae).
They are able to rear this inseet in large nu.mbers but no armn sements

for identification have been made.
(2) J. D. Solomon and co-workers of the U, S, Forest Semce, StO‘\\\‘ {116,
- Mississippi have identified a pheromone response and developey . fleld
bioassay for the carpenter worm, Prionoxystus sp. (Lepldoptex\\“
Cossidae). Techniques are being developed for mass rearlng thig '
insect. Plans for 1dent1flcatlon are unknown. _

(3) Blologlcal studies with particular reference to fllght and mat iy ..
behaviour of Rhyacionia buoliama (Lepidoptera: Olethreutidae) A e
contemplated by G. W. Green and co-workers of the Forest Ento: \\\» o d
Pathology laboratory, Sault Ste. Marie, Ontario, Canada, and Yy Vey an
G. L. Daterman, Forestry Sc1°nces Laboratory, U S Forest Se\\. “

Gorvallls, Oregon. o e

8,

.\\ (3
have begun behavioural studies on the Douglas—flr tussock moth, uia

Hemerocampa pseudotsugata (Lepidoptera: Lymantriidae) and variong
epecles of Neodipricn sawflies (Hmenoptera. Dlprlonldae) &’-‘*3
rearing programs are currently in progress. D. W, Henry, J. Q. Wodin
and R. M. Silverstein of the Stanford Research Instltute have ) er-
ta&en the chemlstry 1nvest1gat10ns. ;

- N . %

' It was surprls:Lng to learn that no one could 1dent1fy any in-
vestigators working with host and sex attractants of the spruce bu\\\\\
The Canadian entomologists in eastern Nerth America are presently aw

the status and future direction of budworm research and will probat\\? " "Slng

work in this area of behaviour. It was the consensus of opinion thn begin
based on the success of the Agricuitural Research Service with the g.\\\ s
moth (Porthetria dispar) sex-attractant, increased résearch efforta “‘\\,gld
be dlrected towards thls end w:Lth our pr:.nc:.pa" forcst defollators.
Bark Beetles - e o 'fz}j?ﬂ_*7=_*i" S ULl

The follow:Lng investigators have undertaken studies des:l.g;ned o
identlfy bark beetle sex-pheromones: .

Ait o SRR T B AR
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Dendroctonus pseudotsugae

(1) J. A. Chapman, Forest Entomology and Pathology Laboratory,
Victoria and R. H. erght of the Brltlsh Research Councll
Vancouver, B. C. :

(2) J. A. Rudlnsky and co4workers, Oregon State Unlversity, Corvallis.

Dendroctornus frontalis =~ -« .. o - - ‘“1Hfa ' o
| (l) R, I. Gara, Boyce Thompson Instltute, Inc., Beaumont Texas. ;
(2) Ching Tsao, University of Georgia, Athens.

(3) E. W. Clark, Forestry'501ences Laboratory, Durham, North Carolina.

I L memorl

Dendroctonus brevicomis and ponderosae

|
(1) D. L. Wood, Un1vers1ty.of Callfornla, Berkeley and Stanford Research

Insgtitute, Menlo Park; -

Ips confusus

(1) 8.1§f Pltman, Boyce Thompson Institute, Inc., Grass Valley,
alifornia. _

(2) University of California and Stanford Research Institute;f

Scolytus multistriatus and/or qﬁadrispinosus _ l 'v f*li;l. s

Research is in progress at t“e Universitj of Wisconsinlunder>>
D. M. Norris but the precise objectives are unknown. . .- -

‘The following investigation is concerned with identification of chemi-

cals from plant extracts which govern host plant selection: Scolytus
multistriatus and the mimosa webworm. J. Peacock, U. S. Forest Service,

Delaware, Ohio and D. Kosk, Department of Pharmacology, Ohio State Un1vers1ty,

Columbus.

(1)

The ensulng dlscuss1on 1nc1uded the follow1ng sub;ects and conclusions.

The current work of the Agrmcultural Research Service on the sex attrac-
tants of the striped cucumber beetle, codling moth, pink bollworm,
gypsy moth, cockroach and c@tton boll weevil was reviewed by .. .-
C. H, Hoffmann. ' . e e et

(2) A11 agreed ‘that a thorough_knoﬁledge of field biologj and behavior is

desirable and such research can proceed independently from identifice-
tion studies. This information will be absolutely essential when pure

~ compounds are made available by the chemists. = . .. .

(3)

(4)

Trapplnu methods can be deweloped now us1ng the hatural materials in the
field, but such methods will probably have to evolve when the hlghly
potent, puré materials become available.

Overemphasis of the.chemotactic response is:both”natural ahd dangerous

J
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during the early phases of such investigations. Everyone agreed that
other attendant behavior patterns such as sound and light orientation
are important and should receive attention. Several examples illustrate
the importance of such work: (a) Southern pine beetle and the western
pine beetle will respond only to standing trees in the presence of ‘
attractants; (b) European pine shoot moth will fly past attractive males
caged in openings to trees upwind from this location. A phrase was

proposed for this empha51s on total approach' “integrated attraction
beha.v:.orn S . , - S

|
$
7
¢
A R A R

(5) The use of sex-attractants to confuse as well as trap insect populations
provides an intriguing possibility for control. However, the basis for
such an approach remains to be established in the field. Scientists of
the Agrlcultural Research Service have attempted such an approach with-
the gypsy moth in 1963 and 1964 but with llttle suecess. '

PR ety RS A T s

(6) The selectivity of attractants was cons1dered and paaced 1n doubt by
' some recent findings: : : e

et

(a) Cross-attraction between several sympatrlc but reproductlvely
isolated specles of Ips in California was reported. -

A=y b o
TR

(b) I. avulsus responds to southern pine beetle attractants in the'*
absence of 1ts own under low population levels.

.

A e B B e s e e
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| Thls type of ev1dence suggests the poss1b111ty that two chemotactic
response mechanisms are operating, i.e. something produced by and common
to boring activity and a sex pheromone which is the underlying mechanism

of species specificity. The response of predators to attacked trees
supports such thinking.’

(7) The area of research which deals with initial attraction or host plant j
selection is extremely difficult and is complicated experimentally by i
the apparent fact that all host attrgetants or related materials are
always repellent at some higher concentration. All agreed that these it
investigations are extremely valuable and the success of such materials P
as methyl engenol, etc. in the survey and control of the Mediterranean !
fruit fly is adequate justification for such efforts. -

. (8) Mass rearing eapabilities were considered to be one of the most impor- ;
tant areas needing research attention and judged to be absolutely - - - ‘
primary to successful identification of host and sex-attractants. .

N
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INSECT SURVEY TECHNIQUES TRATINING AND SUPERVISION . e Ny
el L Moderator- G T. S:leer - --»5-.':; B |

Technicians are very important to the research officer. Most tech-
nicians have only two to four years high school education; therefore, they
must be trained. This, in most cases, involves intensive training. The
problem- of training a lab technician is easy compared with training a man

- - for field work. To train a field technician so he can operate independently
in the field with a minimum of supervision takes five to eight years. As a
rule the general tralnlng program has to be-set up to 1nc1ude such thlngs as:

P A, Background and purpose of work ' -i
é 3 . B. Famlllarlze the technlclan.wlth the forms, etc., how to flll in the
: forms, and the collection slips. .

; : , d. Insect 1dentif1catlon.-~sél_;' .fyigf ;c'é:f;:;t RIS ¥ 4

} ; D, Tree 1dent1f1catlon. A S S -t Eiffgii -i T
' § E. Use of equlpment which includes mlcroscope, power saws, outboard

Cb - motors, four-wheel drlves, ete. . AN e

} ; o F. Forestry background. HoW'to lay'out plots, run strlps, and take
; . standard measurements, ete. S Gaoaolmomnonoten

ifé G. Report wrltlng -~ very 1mportant. -'qhﬁﬂﬁf‘i LT

" H Sampllng methods. - ;j - ,;,;fliw, ;;,::,,f;_;;.flz,,.x

B I. Tree dlseases such as recognltlon of symptoms and appralsal of
condltlons. . o

form

s

; é B Blologlcal background such as llfe hlstory of insect specles,
‘ 1mportance, economlcs, etc. ;

1
i
0. m

1 mswervson o T

g A. 'Make all technlclans fEel they are a part of the team and that
% S . . their work is necessary. : ; g:
B. Put all technicians in a position of trust. _ ._ iﬁ

C. Work out summer program. Make certain that he knows why things ; :;

~are done, as well as how to do them. . ' : di

D. Check the work carefully. Most men like to have their work checke?- : al:

ge;

Comment —- Most. technicians foday are coming from ranger schools and e,

vocational schools. One of the main problems with this is that meny
good ‘students in ranger schools decide t6. go on to the University &b
become Professional foresters. Nevertheless, there are still many

s

l-a‘-—.immmm« (RO



e et o
v
o
¥
X
s
.
3
s

e i L il i s A S o MR G i

1v.

General Survey Techniques - Punch cards

III.

-95- . .

good men and women without University entrance qualifications who are
available and make very good technicians.

_Insserv1ce Training. » :"' , f:f:?t': -

Greater use is being made of teaching machines and teaching texts
designed for technicians without the necessary forestry or entomological

background. This is being used in several regions with very good
results. '

The overall terms of reference for the workshop would have required days
of discussion, so in order to get to specifics 1t was agreed to take a

" .very confined problem such as training aerial observers. The qualifica-

tions for aerial observers are quite tremendous. We find that among
other things he must have the following qualifications:

A. He must like to fly. Color blindness could be a detriment. It may

take three years to train an observer to recognlze all tree spécies

and all types of insect damage from the air, and most important to
read maps.

Comments -- Way to overcome this - Don't train them as observers,
train them as entomologists. The use of colored films was pointed
out as one approach to the problem, This is done by taking vertical
and oblique movies. Show these movies to your trainees and have
them prepare maps based on these movies. These movies can also

be used to teach them how to detect different tree species and

different types of insect damage. Still photographs are also useful
for training. _ R . : -

Men being trained as aerial observers should be taken into the
damage areas and then flown over the same areas. In this way when

they are mapplng from the air they also have a mental 1mage of what
the condition is on the ground. :

enable him to put general survey data on IBM punch cards. This will stan~ - ;
dardize data from portions of fourteen States. Pete Orr is also doing the
same for the Portland Reglon. . : -

Canadian system leaves much to be desired, the methods of recording survey
data are standardized from coast to coast. Frank Yasinski commented that

it was time someone undertook to standardize survey data from all regions

of the United States so that the information could be put on punch cards

and the data for each species could be compiled for all forest regions of
the United States. It was concluded that although there are regional
differences there are common data such as date of collection, insect species,

It was noted that Jim Bean is preparing a code system which will {

The general consensus of opinion at this point was that although the

n e e e v etk =5 A emt om0

host tree, and locality which could be applied to all regions and still
allow sufficient space for recording all local information. IV was sug-

gested that it mlght be pOSSlble to develop a uniform system for East and !
West. g :

The topic of survey teehniques wag discussed briefly. One of the:

i
PR .
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major problems is lack of standardization of survey techniques.
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For instance
infestations are classified as light, moderate, and severe, but the classi-
fications pertaining to these classes vary from region to region. There

is also lack of uniformity of survey sampling methods. Sampling for spruce -
budworm is carried out using a 10-inch tip, 18-inch tip,. half branch, and
whole branch as the sample unit, and populations are quoted as number of

egg masses per inch of twig, per 10-inch sample, per square foot of foliage
surface, per 100 square feet of foliage surface, or per 1,000 square 1nches

of follage.

It was generally concluded that there is an urgent need for survey
heads and personnel to hold a week's meeting to dlscuss standardlzation of

methods and technlques.
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MINUTES OF FINAL BUSINESS MEETING = =

.. March'L, 19655 ;j" B 721';’—:"1* Ji I
- SO S ] . J '

The Chairmen called the meetlng to order at lO 00 a. m. in the Silver '
Room, Denver Hilton Hotel, Denver, Colorado.

1. Minutes co %"';.'f “:"fff-" ST

A.E. Iandgraf moved that the minutes of the initial bus1ness meetlng be
adopted as read Seconded. Carried.

2. Constitution C :’1,j}ﬂ ]'”?,ZRQE,;i:'?T?EZ";'

The report of the Constitution Committee was as follows:
From Article IV (4) delete the following: :ﬂkl e e I

", .to determine the amount of funds needed to finance the organlzation
and to set appropriate registration fees or dues.®

To Article V (5) add the paragraphs: TNAEEELETUL a0

"The Conference registration fee will be set by the local arrange-
ments committee in consultation w1th the Secretary-Treasurer and C
Chairman.® i
It was moved by K, H. Wright and seconded by N E Johnson that the
report be accepted. Carried.

3. Meeting Places . EJ'Lf?;”;f.f?fi7"3 L fﬂlff”lf{i+€:f7nfif;f

P. Grossenbach reported that the local group had decided that
Las Vegas would be a suitable site for the 1967 meetlng.

In commentlng on another comblned meeting of the western and Central
Conferences, W. A. Reeks said he would like to see one arranged in the
future, possibly 1968 or 1969, but would discuss the matter with the
members of the C. I F I D W.C before coming to a dec1s1on. N

Don Schmlege stated that a decision to hold a meeting in Juneau,
Alaska, would probably affect attendance. A more suitable time of year
to hold a meeting in Juneaun would be in the fall 1f that were pos51ble.

Lo Program Format :

T s - [ T R E

In dlscusslng the program “the following p01nts were made. :i.-. o
(a) Workshops should be staggered to allow fuller participation.

(b):They.should be alloned more time - l/2»day-was snggested.lzfijlf'
(¢) The titles should not be too broad. “
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(@) Maximum numbersﬁin attendance at one workshop should be kept to

12 -~ 13 people. If more are interested, have additional sections
of each workshop. : . '

(e) It was suggested that the four-day meeting was longer than neces-
sary, that we should adhere more closely to the work being done
within our group and give more time for discussion.. -

(f) G. T. Silver reported that K. H. Wright and A. E. lLandgraf have
agreed to assist with the technical program. A suggested theme -
_ ie "Climaterand Insects”. T

P

i

(g) As chairman of the local arrangements committee for 1966,
E.D.A. Dyer reported that probably some of the time would be
spent in the new laboratory at Victoria, but because of transpor-
tation difficulties most would be spent at the convention hotel,
. | =
5. Society of American Foresters .. ... .. - . - . . ..

- e RS- A I N

o So few members had filled out forms that Stark had no report to make
regarding an Entomology Division, . ) ' Tl

6. Nominating Committee - e e

se e -~eT e Y

LN B -
a P . P R

The Nominating Committee selected Dr. Bob Stevens to replace e
R. F. Shepherd as Councilor. There were no nominations from the floor.

7. Translations Committee R

The report»was read by M, M;r?urniesfj:;“;

After some dlscu351on'on the work of the Committee it was moved by
K. H, Wright that the committee be discharged with thanks for a job well
done. Seconded by D. Schmlege. Carrled.’»- i epen e e sn

e 7. E T A T “.

8. Common Names Commlttee -

Following the report of the Common Names Committee there was con-
siderable discussion. It was suggested that controversies such as that
caused by the Dendroctonus revision made it difficult for the committee
to function freely. However it was felt there was sufficient work to
justify keeping the commlttee active. The report was formally accepted by.
the group. . : . . Lol .

9. Ethlcal Practices Commlttee B e AR St

i SRR Ry

The report was given by Chairman D. L. Dahlsten. J. L. Bean of the
Northeast received an award. C. J. DeMars was nominated for chairman
of the local committee. T s oo T
X. H Wright reminded the group “of the 1966 meetlng of the'
Entomological Society of America to be held in Portland. R. L. Furniss
is Program Chairman and would welcome Forest Entomology contributions.

D Schmiege, as chalrman of a symp031um to be held in Jnneau on’
problems a33001ated w1th spray residues, welcomed any who could attend

“LM



-99-

C. H. Hoffman thanked the group on behalf df himself and R. C. Bushland
for the opportunity to attend the meeting. P. A. Godwin concurred and
expressed appreciation on behalf of the Southern Conference.

A resolution submitted by S. Weitzman, Chairman of the C.I.F.I.D.C.
on behalf of the Central group, expressed appreclatlon for the opportunity
to meet jointly with the W.F.I.W.C.

J. M. Kinghorn expressed appreciation to A. E, Landgraf for local
arrangements, N. D. Wygant for the program and to all those who assisted in
other ways. :

The meeting adjourned at 11:45 a.m. -fjif ' _.; o ‘L:_%ﬂ
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MEMBERSHIP ROSTER = | C

WESTERN FOREST INSECT WORK CONFERENCE -

Note:

v ALLEN, DR. GEORGE A.
(Director)
Weyerhaeuser Research Center
P. 0. Box 420
Centralia, Washlngton 98531

*AMEN, 'CLARK R,
Amerlcan Cyanamid Co.

1445-14th Place
Corvallis, Oregon 97330

»ATKINS, M, D. '
(Entomologist)
Department of Forestry
Forest Research ILaboratory

. 506 W. Burnside Road -

Victoria, B.C._'_=' -;;m;;-?

AVEREI-L Jc L- ) -_,:j\.'-‘.—.

(ForestenY/ S

U. S.
630 Sansom Street

San Franclsco, California 94111

\Forest Service T

*BATLEY, WILMER F. 'f_;'.._;ij__"_

(Forester) _
U. S. Forest Serv1ce ;

13429 W. 23rd Place

Golden, Colorado 80401 3:;/43/

vBalker Rruece H  LFS Rete Juncrm’/’w
‘7‘7r9/

#BALDWIN, PAUL H. (DR.)
(Zoology Professor)
Colorado State University

Fort Collins, Colorado 80521 o

.~BARR, DR. W. F.
(Professor)
.University of Idaho
Moscow, Idaho ]

- BEDARD, IDR. W, D. 'f-'_'-'

(Entomologist)

Pacific Southwest Forest and
Range Experiment Station _

P.0. Box 245

Berkeley, Callfornla 94701 o

v Bellu SC/u LAy
v ¥BERRYMAN, DR ALAN A.

VB Mings, Honlo £

Actlve members reglstered at the Conference in Denver, Colorado,
March 1-4, 1965, are indicated by an asterisk.

A. WESTERN MEMBERS ,2

(Assistant Professor)
Department of Entomology.
Washington State University

Pullman Washlngton > Llppf

ABLOMS ROM ROY N.

(Forester)
U. S. Forest Serv1ce R~5

7847 Bureka
El Cerrlto, Callfornia

v BORDEN, TOM B. -
(State Forester) .
Colorado State Forest Serv1ce

- Colorado State University
Fort Colling, Colorado @ .-

_su Porl/a //, S

///&zyer[a/:u;” Recparch (‘,,,(,,
Centraleg /2
(ZJ4 v 53’/‘)

01(.'_

*BORG, THOMAS K. :

(Student) L AT

121 E. Lake - : sl
Fort Collins, Colorado ;-:-L
¥BRIGHT, DONALD E. JR. .
(Student)
[y
259 Wilson Street

Albany, Callfornla .
s —-'1’“._.'

47 VBRIX, DR. HOLGER -

(Plant Physiologist)
Department of Forestry

Forest Research Laboratory -

506 W. Burnside Road . .:
N ':_;;_Victo_;’i_a-, B' C.

+*BROWN, C. E.
(Entomologist) : -
Department of Forestry e
102-11th Avenue East .
Calgary)rAlberta

v lrine P, A@?nagy

\
- - ‘>A— -

CVEJFC' Ajf///{%z W:;;i:

University of Callfornla, Berkeley
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v/BUFFAM, P. E.
(Entomologist) Lek, yoin FrRES
Pacific—Southwest Forest and
) Range—Experiment—Sbation
PB+Box245 Fe¢ Bexsaz -
Ber—ﬁe}:ey—GaQiferﬁa.a
Atteen :rlb ugnergunt,
\~BUSHING, R. W.
(Labdratory-—Technician)
Dept. of Entomology and
Parasitology :
Agriculture Hall .
University of California

Berkeley 4, California

. mt&

#CAHTLL, DOMALD B.
(Entomologist)
U. S. Forest Service

Missoula Equipment Development Center

Missoula, Montana 59801 - -

,CAROLIN, V. M, JR. - = -~
(Entomologlst) BN
Pacific Northwest Forest and

Range Experiment Statlon .
P. 0. Box 3141 - . ‘
Portland Oregon 9’7208

®CARPENTER, G. P. ° EEEI
(Research Representatlve)- -
Geigy Ag. Chem.
916 Deborah Dr. _
Loveland, Colorado SL,5'3‘] _

v“CEREZKE, DR. HERBERT F..
(Entomologlst) e
Department of Forestry -
102-11th Avenue, East
Calgary, Alberta -

CHAMBERLIN, DR. W, J.- .. . "i-.
3320 Chintimini Avenue =~ = -
Corvallis, Oregon Cmua -

VCHANSLER JOHN F.

(Entomologlst) '

Rocky Mountain Forest and Ba_nge
Experiment Station”

P, 0, Box 523 R

Albuguerque, New Mex:Lco :

VCHAPMAN, DR. JOHN A.
(Entomolog:.st)
Department of Forestry
506 W. Burnside Road
Victoria, B.C. .

e B T S e T S e e i B

»COLE, WALTER E.
(Entomologist)
Intermountain Forest and
Range Experiment Station
Forest Serviece Building
Ogden, Utah 84403 -

1-CONDRASHOFF, SERGEI F.
(Entomologist)
Department of Forestry
Forest Research Laboratory
506 W. Burnside Road :
V:Lctorla, B C o

CORNELIUS RDYCE 0

(Manag:.ng Forester)
Weyerhaeuser Company - -
Tacoma Bullding '
Tacoma 1, Washlngton 98401

< COULTER, WILLIAM K.~ -° = oo

(Entomologlst)

Pacific Northwest Forest and
Range Experiment Statlon

P.0. Box 3141

Portland,; Oregon 97208

¥COX, ROXCE G.. _  : - -

P

(Forester) N
Potlatch Forests Ine. T
Lew:Lston, Idaho. 83\50' o
/*CROSBY DAVID

(Entomolo gist) .

U. S. Forest Serv:t.ce '

Box 1631 - e
Juneau, Alaska 99801 ‘

*DAHLSTEN DR. D L
(Entomologlst)

Div. of Biological Control

University of California
1050 San Pablo Ave -
Albany 6, California

t-DAVIS, DR. DONALD A.-
(Assoclate Professor) - '
Dept. of Zoology & Entomology
Utah State Um.vers:l.ty o
Logan, Utah

V’*DGMARS C J. N 2 rih R
(Entomologlst) -
Pacific Southwest Forest and

' Range Experiment Station
P.0. Box 245
Berkeley, California 94701
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+*DENTON, ROZERT E.
(Entomologlst)
Intermountain Forest and Ra.nge
Experiment Station
Forest Service Building
Missoula, Montana 59801

+DOLPH, ROBERT E., JR,.
(Entomologist)
U. 8. Forest Service
P. 0. Box 38623
Portland, Oregon 97208

*DOTTA, DANIEL D.
(Forester) .

- CGalifornia Div. of Forestry
State Office Bldg. No. 1
Room 354
"Sacramento 14, California

vDOWNING, GEORGE L.
(Entomologist) ~
Pacific Southwest Forest and

Range Experiment Statlon
P. 0. Box 245
Berkeley, California 94701

1-#DYER, E. D. A.
(Entomologist)
Department of Forestry
Forest Research La.boratory
506 W. Burnside Road S
Victoria, B. C.

v EBELL, DR. LORNE F, =
(Plant Physiologist)
Department of Forestry
Forest Research Laboratory -
506 W. Burnside Boad
Victorla, B. C.

~" EDWARDS, DR. D. K.,
(Entomologist) -
Forest Research Laboratory
Department of Forestry .
506 W. Burnside Road
Vlctoria, B C.

;/EVAIE D. -
(Entomologist) SR
Department of Forestry =~
Forest Research Laboratory
506 W. Burnside Road -
Victoria, B.C.

V/g/@j SE  eclerio

L FELLIN, DAVID G.
(Entomologist)

Intermountain Forest and Range

Experiment Station
Forest Service Building
Missoula, Montana 59801

v FINK, CLIFFORD R.
{Forester)
B. S. Forest Service
P, 0, Box 3623
Portland, Oregon 97208

#*FISHER, ROBERT A,

(Product Manager)

Bioferm Div, I.M.C,

Bin B. ce

Wasco ,tCalifornia. 93 259
. FLESCHNER, DR. C. A. ’ ’
Dept. of Biological Control
University of California -
Rlversn_de R Callfornia %:\6‘07

“*FURNISS, MALCOLM M.
(Entomologlst) ) : .
Intermountain Forest and Range

Experiment Station
Forestry Sclences Laboratory
P. 0. Box 469
Moscow, Idaho 83843

v~ FURNISS, R. L.
' (Ch:t.ef) ' a
Div. of Forest Insect Research
_Pacific Northwest Forest and
* Range Experiment Station -
P. 0, Box 3141
Portland, Oregon 9'7208

v #CGERMATR, CHARLES J.
221 Forestry Building =~ -
CSU, Fort Collins -
Colorado, 80521

v*GOYER, RICHARD A.
College of Forestry
University of Idasho . .~
Moscow, Idaho. e

GRAHAM DR. KENNETH - : ‘
(Prof of Forest Entomology)
Department of Zoology
Biological Sciences Buillding

University of British Columbia

Vencouver 8, B.C.
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v ¥GRAMBO, ERNEST J. :
(Assistant Regional Forester) -
U. S. Forest Service
Denver Federal Center
Denver, Colorado

V*GROSSENBACH, PAUL A.
(Forester)
U. S. Forest Service
Forest Service Building
Ogden, Utah 84403 ]

VGUY, W. C._
(Photo grapher)
Pacific Northwest Forest and
. Range Experiment Station
P. 0. Box 3141 :
Portland, Oregon 97208 |
/yﬁ//ll 6’5 [rorti® Prspec{ boti
*HALL, . RALPH C.:
(Consultlng Forest
Entomologist)
72 Davis Road q -563. o
,qa,S,"lj‘ff,, galﬁﬁs Junesu Alesha
/HARRIS, DR. JOHN W. E.
(Entomologist) C
) Department of Forestry :

Lo teva,

Forest Research Laboratory -
506 W. Burnside Road
Victoria, B. C.

J{

v HARTMA

j (Forest

! U. S.-Forest Service

" Federal ilding :
Mfssoula, Nontana 59801

HOMER J.
er)

l

v#HEDLIN, A. F. -
(Entomologlst)
Department of Forestry
Forest Research Laboratory
506 W. Burnside Road
VJ.ctOI'la, B.C. :

HEIKKENEN, DR, HERMAN J. .
(Professor of Forest Entomology)

University of Washington
Seattle, Washlngton ‘12105 <

v*HESTER D. A.

(Forester)

U. S. Forest Service

Denver Federal Center, Bldg. 85
Denver, Colorado 80225 -

Hegbeet Ha land 17205
Faré’.f'fvy f'/CI"/' /éﬂjtr"
[ 24/ 1 Cre
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#HI NTON, GEORGE C. )
U. S. Forest Service
12359 W, Alabama Place
Denver, Colorado 80228

HOCKING, DR. BRIAN
(Head)
Dept. of Entomology ,
‘University of Alberta - -
Edmonton, Alberta FR
#HOFFMAN, DONALD M.
(Assoclate Wildlife Biologist)
Dept. of Game, Fish & Parks
Box 307
LaVita, Colorado % nv_,g_ S

" HOPPING, GEORGE R. -

Department of Forestry

Forest Research Laboratory

102-11th Avenue East -

Calgary, Alberta = :
./f"‘.w,c,, 6&?/&{(»7 A E”?z ./De,;'/GDJ",
RHOWARD, BENTON . .Cored 775, 27=.

(Forester)

U. S. Forest Service

P. 0. Box 3623

Portland, Oregon 97208 .

JAENICKE, A. J. - N
2041 Mulkey Street .-
Corvallis, Oregon 4727

*JOHNSEY, RICHARD L.
Washlngton State Dept. of
Y Natural Resources

Olympla, Washlngton _(Iya 51

\¥JOHNSON, DR. N. E.
(Ento*nolog:.st) .
Weyerhaeuser Research Genter :
P, O, Box 420

Centralla., Washlngton 98531 .

VWJOHNSON, PHILIP C
(Entomo.:.oglst) o
. Intermountain Forest and Bange
Experiment Station
Federal Building -- -
Missoula, Montana 59801 o
KEEN,

1054 / 11 Road

Lafayette y-California

Kimmins, TP 1134 pelawscs
[Rerfeler 3 gt 703
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VKINGHORN, J. M.
(Entomologist)
Department of Forestry
Forest Research Laboratory
506 W. Burnside Road
Viectoria, B. C.

*KINN DONALD N.

(Student)
University of Callfornia

Department of Entomology

1038 9th Street
Albany, Callfornla 97710

*KINZER HENRY G.
] (Entomologlst)
New Mexico State Uaner51ty

University Park
N ? '~—7L
P

KNOFF, JERRY A. E Stfa Ores
\, (Entomologlst)
U. S. Forest Service
3320 Americana Terrace - =
Boige, Idaho 83706
(. . . AT L.
S ‘ L/KNOWLTON, DR. @ORGE F.

(Professor of Entomology)

Utah State Unlvers1ty >
Logan, Utah : L

Q’KOERBER 7. W.

(Entomologlst)
Pacific Southwest Forest and

Range Experiment Station

Berkeley, California 94701 :

*KOPLIN JAMES R.

(Student)
Colorado State University

709 S. Washington

Fort Collins, Coloradq_ i
*LAMPI, BSLTE H. @ .
(Forester) .
National Park Service

1953 Kiva Road :
Santa Fe, New Méx1co ?75'0‘ B

XIANDGRAF; AMEL E., JR. L7 -
(F ﬂester) ¢ -
34 Forest Seryice
’vér Federal Jenter, Bldg. 85
nver,,polorado 580225
Z/-b/ hnbtacz’ /pééeza:/

el )g}“ . 3 c’ﬂ_:’ 2.2

D

*LANIER, GERRY
(Student)
Dept. of Entom010gy and

Parasitology
University of California
Berkeley, California 94704

LARA ING. RAUL RODRIQUEZ
Secclon Entomologia
Instituto Facional de

-Investigacionea Forestales

Progresso No. 5
Coyaocan, D. F., Mexico

WLARSEN, ALEERT T.
(Dlrector) :
Insect and Disease Control
State Dept. of Forestry, -
P. 0. Box 2239
Salem, Oregon 97310

VLAUCK, DR. DAVID R.
(Associate Professor) -
Humboldt State College
Arcata, California .

v*LAUTERBACH PAUL G.
(Research Forester)
Weyerhaeuser Research Center

P, 0. Box 420
Centralia, Washlngton 98531

v LEJEUNE, R. R. :
(Reglonal Dlrector)
Department of Forestry
Forest Research Laboratory
506 W. Burnside Road .
Victoria, B, C.

#LEMBRIGHT, HAROLD W. ~ :

(Agriculturist) = . - .. .u

Dow Chemical Co.. . 5f:

350 Sansome Street. :
San Francisco, Callfornla 94106

V*IIS”ER KENDALL o
U. S. Forest Service .. .

509 Kiesel Building-
Ogden, Utah 84403 -

VLOWRY, DR. W. P: . ... .
Deot of Statistics _

School of Science
Oregon State University
Corvallis, Oregon 97331
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\LUCHT, DOMALD
Federal Building
517 Gold Ave., S. W.
Albugquerque, :
New Mexico 87101
Aaél RJ.’){‘IT )2 [/pffé [{/ t‘/! 0/‘/
VLION DR. R.
(Entom010glst) : '
Pacific Southwest Forest and
Range Experiment Statlon o
P. 0, Box 245 .
Berkeley, Callfornla 94701

#MAHONEY, JOHN ~
(Chief Forester) :
National Park Service, R~4
180 New Montgomery Street -~
San Francisco, Callfornla g9/05
vMANIS, DR. H. C. -
(Head)
Dept. of Entomology
University of Idaho
- Moscow, Idaho

MARSHALL, KNOX -
Western Pine Association
1100 Tenth Avenue
Sacramento 18, California 453'4
V/’/ﬁ..tﬁ ,{llro//i "’5" 4z, P Cor!«p//.!
\#MASSEY, DR, CALVIN %, “#777%
(Entomologlst)
Rocky Mountain Forest and Range
Experiment Station
P. 0, Box 523 -
Albuquerque, New belco

: 3\
‘/MA.I.HERS W. G. ' \ '\é'
'(Admlnlstratlve Offlcer)
Department of Forestry .
Forest Research Laboratory
506 W, Burnside Road .
Victoria, B, C. :

V#McCAMBRIDGE, W. F.
(Entomologlst) - -
Rocky Mountain Forest and Range
Experiment Station
Colorado State University
221 Forestry Building .
Fort Collins, Colorado 80521

v McCOMB, DAVID .
(Entomologist) RS
U. S. Forest Service BETERE.
P. 0. Box 3141
Portland, Oregon 97208_-

v'McGREGOR, M. D,
(Entomologist)
U. S. Forest Service
Forest Service Building
Ogden, Utah 84403
MeKINNON, F., S.
(Chief Forester)
B. C. Forest Service
Parliament Buildlngs
Victoria, B. C.

VAMCKNIGHT, MELVIN E.
(Entomologist)
Rocky Mountain Forest and Range
Experiment Station
Colorado State University -
221 Forestry Building . '
Fort Collins, Colorado 80521

vMcMULLEN, DR. L. H.
(Entomologist) S -
Department of Forestry :
Forest Research Laboratory
506 W. Burnside Roagd..
Victoria, B. C

wﬁEso STANLEY W., JR.
(Forester) -
U. S. Forest Service ’
Denver Federal Center, Bld 85
Denver, Colorado 80225

e,

VMITCHELL DR. RUSSEL G;-_,i"
(Entomologlst) T
Pacific Northwest Forest and

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

vMOGREN, DR. E. W.

(Assoclate Professor)
College of Forestry and -
Range Management
Colorado State Unlver51ty
Fort Collins, Colorado - st
VM l¥e&—é%572éﬁﬁz?7—1?7ﬂ4~a€P**“*
MOORE, DR. A. D. (W,/,__\Q_
(Entomologlst) :
Pacific Southwest Forest and
Range Experiment Station. .
P. 0. Box 245
Berkeley, Callfornla 94701
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vHORRIS, DR, 0. K. :
(Insect Pathologist)
Department of Forestry :
Forest Research Laboratory
506 W. Burnside Road,
Victoria, B, C.

vMAGEL, ROY H. = =
(Entomologlst) »
Rocky Mountain Forést and Range
Experiment Statlon
Colorado State University
.21 Forestry Building
Fort Colllns, Colorado 80521 _

#GEL, DR. w. P. |
(Assoc:.ate Professor)
Dept. of Entomology
Oregon State University = = -
Corvallis, Oregon 97331 -

RORIEGA, ING. HUMBERTQ MORENO .
Jefe del Dpto. de Sam.dad
Forestal
Direccion de Protecc:Lon

Forestal . I S

L Aqun.les Serdan 28

Tercer Piso LT

Mexico 4, D F

p*GRR P. W.
(Entomologlst)
U. S. Forest Semce
P, 0., Box 3623 .- -
Portland, Oregon 97208 N
#QTVAS, IMRE. .
' (Student) '
Dept. of Entomology and
Parasitology
University of California -
.Berkeley, Cal‘LfornJ.a 91.,704

v’éARKER D. E. .
(Chlef) o
Div, of\Forest Insect Research

Intermountain Foresft and

Range Expe 1me§t Station

Forest Serv:.ce/ uJ.ld:Lng

Ogden, Uta.h 8
+~PEARSON, ERIEST

5 (Forester) R
, o State Dept. of Forestry .
P. 0, Box 2289

Salem, Oregon 97310

3

.
Ve

vPETTINGER, LEON F, - -
(Entomologist)
U, S, Forest Service - = .
P, 0. Box 3623 S oEn
Portland, Oregon 97208 BRI

¥PIERCE, D. A.
(Entomologist) _
U. S. Forest Service -
Federal Building

517 Gold Ave., S. W. R
Albuguerque, New Mexico .~ . .. -

PIERCE, J. R. SRR R

(Entomologist) -

U. S. Forest Service.

630 Sansome Strest '

San Francisco, Callfornia 91.111

#*PILLMORE, RICHARD E.
(Research Biologist) :
Bureau of Sport Flsherles and
Wildlife :
Denver Federal Center, Bldg. 45
Denver, Golorado 80225 . . .

®PITMAN, GARY B.. - = T

(Entomologist)

Boyce Thompson Institute

P. 0. Box 1119 7 5, 2

Grass Valley, California?
(/Pocuz“ John .M y’&/ne 4o Degt. %ﬁ/m//
*REID; ROEERT WILLIAM f’fr ﬁ’7

(Entomologist) -

; Department of Forestry
102 - 1ith Avenue E.. ,
Calgary, Alberta .

RICHMOND, H. A.

(Consulting Forest . . Jilli

Entomologist) = .. .- cil
Lofthouse Road U
R.Ro# 2 i ooprsl
Nana:lmo, B. C I R U

/RITGHER, DR. PAUL O.
(Head)
Dept. of Entomology
Oregon State University = -
Corvallis, Oregon 97331 - :

v ROBINS, JACK
(Ranger Supervisor)
Dept. of Forestry o
Forest Research Laboratory
102 ~ 11th Avenue E.
Calgary, Alberta
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v ROETTGERING, BRUCE .-
(Entomologist)
U. S. Forest Service
Box 1631 : .
Juneau, Alaska 99801

VROSE, W. E. CLLn
(Entomologlst) -
Northern Forest Experiment

Station

Box 740 SR

Juneau, Alaska 99801

 ROSS, DR. D, A. ~
(Offlcer-ln—Charge)

Forest Entomology Laboratory :

Department of Forestry L
Box 1030 ‘ IO
Vernon, B. C.

RUBIO, SENOR FRANCISCO FERNANDEZ

Montrose Mexicana, S. A,
Ave. Madero No. 2—4, Piso
Postal 2124

Mexico 1 D ‘.‘ B j:'l" P .

L¥RUDINSKY, DR. JULIUS A..
(Professor) L
Dept. of Entomology .
Oregon State University -
Corvallis, Oregon 97331 ..

vRYAN, DR. ROGER
(Entomologlst)
Pacific Northwest Forest and

Range Experiment Station -

3200 Jefferson Way .

Corvallis, Oregon 97331
Vif}yé;a/yy 4
v SARTWELL), CHARLES JR.

(Entomologlst)

Pacific Northwest Forest and

Range Experiment Statlon

P: 0, Box 3141 . il
Portland Oregon 97208 B

*SCHAEFER DR: C. H. ~
Shell Development Co.

P. 0. Box 3011 _ ““"lfvfév“
Modesto, California = ,-. .-

XSCHENK, DR. JOHN A.
(Associate Professor)

University of Idaho = e el
M“mmlhmf'““f“@ﬁj

[Torelt Ko grared {-44
7 I’ué’ ¢ BA (ﬂ/;,

T

v SCHMIDT, FRED H.
(Entomologist) :
Paeific Northwest Forest and
Range Experiment Station
3200 Jefferson By - .
Corvallis, Oregon 97331

" #SCHMIEGE, DR. DOMALD E.

(Entomologist) . -
Northern Forest Eyperlment
Station . . . . oot oo
Box 740 - 5 ‘?;;,;o'
Juneau, Alaska 99801 '
v SCHMLTZ, RICHARD F.
(Entomologlst) .
Intermountain Forest and
Range Experiment Station
Forest Service Building = .
Missoula, Montana 59801. ... -

L¥SCHMUNK, OSCAR H, -~~~ =~ iur

(Assistant State Forester) -
Colorado State Forest Service
Colorado State University - -
Fort Collins, Colorado T

" %SCOTT, DAVID 0. Tl

(Fo ster T i
e\Eo st Service
Fede ilding

Misséula, Montana 59801
nga/—/’/ _;[7; (/c/ /€ De/ifef[n/ MLJ"V
\*SHEPEERD, DR. ROY F. /"/‘*"“.U

(Entomologlst) ..;:~,ﬂr:{

Department of Forestry

Forest Research Laboratory

102 - 11th Avenue, East -
k//Calgar s Alberta - U o
,rSILVER, DR. G. T. - & =~ =« ...
Associate Reglonal Dlrector
Department of Forestry -
Forest Research Laboratory
506 W. Burnside Road
.Victorla, B. C EREE T

PSMITH D. N. ol
(Entomologlst) o
Department of Forestry -
Forest Research Laboratory

506 W, Burnside Road e e

Victoria, B. C.
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#*SMITH, ROBERT J.
(Forester) -
National Park Serv1ce
P. O, Box 728
Santa Fe, Neu Mexico $75° 0/

/SMITH, DR. RICHARD H.
(Entomologist)
Pacific Southwest Forest and
Range Experiment Statlon
P. 0. Box 245 _
Berkeley, Callfornla 94701

SPILSBURY, R. H.
(Forester-ln-Charge)
~ Research Division
B. C. Forest Service
Victoria, B. C.

#STARK, DR. R. W. ' y Ll
(Assoclate Professor) '
Dept. of Entomology and

Parasitology
University of Callfornla
‘Berkeley 4, California

%STELZER, MILTON J.
(Entomologlst) -
Rocky Mountain Forest and

Range Experiment Station
P. O, Box 523
_Albuquerque, New Mexloo

v STEVENS, DR. ROHERT E
(Ghlef)

Div. of Forest Insect Research

Pacific Southwest Forest and
Range Experiment Statlon

P, 0. Box 245 .

Berkeley, California 94701

vSTEVENSON, R. E.
(Entomologist)
Forest Research Laborat
Department of Forestry
102 - 11th Avenue, East
Calgary, Alberta.

rY

¥STEVART, JAMES L. . - 1.

U. S. Forest Service
Denver Federal Center
Denver, Colorado
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- kSTRUBLE, G. R.
(Entom010g1st) S
Pacific Southwest Forest and
Range Experiment Statlon
P, 0, Box 245
Berkeley, Callfornla 94701

vS’TURGEON DR. E. E. -
Division of Natural Resources .
Humboldt State College
Arcata, California el i

SWAIN, K. M.
(Entomologlst) : ;:
¢/o San Bernadino Natlonal For.
P. 0. Box 112
San Bernardino, Callfornla 92401

/A— /5/ /j ///’ .- /706/; Oﬁl/ SF /rt

vTELFORD DR. HORACE S. ‘
(Ghairman) S
Dept. of Entomology T
Washington State Unlversity
Pullman, Washington ‘

\TERRELL, TOM T.
(Entomologist) ey
U. S, Forest Service = ~- .5 "
Federal Building Lo
Missoula, Mbntana 59801 <
PEATCHER, DR. T. 0. . = .o i
(Professor) :
Dept., of Entomology
Colorado State U. . S
Fort Collins, Colorado oo

LTHOMAS, DR. G. P.
(Reg10nal Director) = .
Forest Research Laboratory : -~
Department of Forestry ...“_;fi
102 - 11th Avenue, East - L
Calgary, Alberta R

PR

, THOMPSON, DR. C. G.

(e (&

/Jv'\cux.
9'?103'

(Entomologist) . LT T

Pacific Northwest Forest and
Range Experiment Station

" 3200 Jefferson Way - PR

Corvallls, Oregon 97331 A

THOI\ESON HOGH E.
Dept. of Entomology

Kansas State University
Menhattan, Kansas G 65 072
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wfROSTLE, GALEN C.
(Entomologist) _
U. S. Forest Service
Fwest-ﬁemce—&ﬁ&&ing /?Je-cf B ’4-7
Ogden, Utah 84403 .
U+*TUNNOCK, SCOTT
(Entomolog:.st)
U. S. Forest Service
Federal Building -
_ Migsoula, Montana 59801
YIurners qu ¢ BC Forcstferiice Vicheio
» WASHBURN, RICHARD I. L
(Entomologlst) = FrFES.
U.—S+Forest-—Service fiesl, Seitnces
Forest—Service Buidding Ao Brxr v é7

Ogden»-Utah—%i;Q-B licceow, Tdchs E3543

‘W WEAR, J. F. :
(Research Forester) o
Pacific Northwest Forest and
Range Experiment Station _ ..«
P. 0. Box 3141
-Portland, Oregon 9'7208

\./WELLINGTON DR W. Go. - o oz,
(Entomologlst) L
Department of Forestry S
Forest Research Laboratory - .
506 W. Burnside Road
Vietoria, B, C. = .

WERNER, DR. F. C. "7 - - " -
Dept. of Entomology - - -
University of Arizona
Tucson, Arizona §=72/

VIWERNER, DR. RICHARD A. -
(Entomolog:.st) R
Northern Forest Experlment s
© Station - .

Box 740 : ,-:'-‘. )
Juneau, Alaska 99801

VWICKMAN, BOYD E. - o o o

(Entomologlst)

Pacific Southwest Forest and
Range Experiment Statlon
P. 0., Box 2}5 : ’
Berkeley, Gallfornla 94701

e

*UILFORD DR. B. H.

Leb, -

- /36)(-5"7(( ﬂaa e 3
Y pa//,,s 0 lersd,
&os572)

(Entomologlst) '

Rocky hc\mntaln Porest and Range
Experlment Statlon

Colorado State University

221 Forestry Brilding

Fort”! Coll:.ns , Golorado 80521

wﬁILLIAvs DR. CARSOLL B., JR.

(Research Forester)

Pacific Southwest Forest and Range
Experiment Station

P, 0. Box 245

Berkeley, California 94'701 A

WITTIG, DR. GERTRMEE Co = v
(Mlcrobiologlst} - -
Pacific Northwest Forest and - .

Range Experiment Station
3200 Jefferson Hay
Corvallls, Oregun 97331

00D, DR. D. L. 'L'.~'~'--f PR
(Entomologist) N S T
Dept. of Entomelogy and -
Parasitology

University of California =~ 77, . .1-

Berkeley 4, Calﬁ.‘ornia Lk
\*ﬁIGHT KENNETH H. T 7-5;' _:‘: .
(Entomologlst) R s
Pacific Northwest Forest and
Range Experiment Station

P, 0. Box 3141 . -
Port]and Oregon 97208

L*WYGANT DR 'NOEL D.
(Ghlef) -
Div, of Forest Insect Research '
Rocky Mountain Forest and Range
Experiment Station
Colorado State University -
221 Forestry Building SRR
Fort Colllns, Golorado 80521 -
HFYASINSKI, F, M, -
(Entomologlst) cee I i 1
U. S. Forest Service
Federal Building .. - .., . . lu0o
517 Gold Ave., &, W.-. .. -
Albuquerque, New Mexico '
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B. MEMBERS FROM OTEER REGIONS - =~ - - &+ .07
ASHRAFF, M. A.' - oL ~ ®CAMPBELL, IAN M. R
(Technlcal Superv:.sor) o Iowa State University =~ - =-
" Green Cross Products . - 2711 Northwood SR
110 Sutherland Ave.- - - - = Ames, Iowa 50010 - me T
Winnipeg, Manitoba : e
. v'CARLSON, S. T.
-/'BAKER, W. L. R R (Chlef) ‘ :
(Ass]_stant Dlrector) Br. of Park Forest and Wlld—
Div, of Forest Insect Research' life Protection : Coed
U. S. Forest Service e National Park Service- -~ -~
‘Washington, D. C. 20250 Room 244, Interior Bulldlng o
. ' T Washington 25, D C R
*BASKIN, DAVID A, L ' Tl
Velsicol Chemical Corp. - . . #COSTER, JACK E. o -f.: . '*::‘LT.
330 E. Grand Ave. - R (Forester) o B -
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PREBBLE, DR. M. L.
(Assistant Deputy Minister
Forestry) :
Department of Forestry
Victoria Building
140 Wellington St.
Ottawa, Ontario

v*REEKS, WILFRID A.
(Progran Coordinator -
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Canada Dept. of Forestry
Motor Building
238 Sparks Street
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THATCHER ROBERT C.:
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“P. 0. Box 490

~ Sault Ste. Marie, Ontario

#*TURNOCK, DR. WILLIAM J.
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ANNUAL EEPORT . . - . .

Committee On Common Names of Westefe‘Forest insecfe‘-{ﬂ )

Prepared prior to 16th Western Forest Insect Work Conference '

-

- Joint Conference Sponsorship .. :

Shortly before the 15th Conference at Banff, the Committee Chairman
corresponded with chairmen of several regional forest insect work conferences
in the U, S. to ascertain the possible interest of these groups in joining with
the Western Forest Insect Work Conference for the purpose of (1) jointly
sponsoring forest insect common name pronosals for the approval by the
Entomological Society of America, (?) gaining permanent membership of a forest
entomologist on ESA's common names committee, and (3) exploring possible
changes in the procedures of the ESA committee which would grant approval of -

common names sponsored by one or more of the several regional forest 1nsect
work conferences.

Replies were receifed-from the followiﬁé conference chairﬁenii;e'lii

Dr. Lloyd O. Warren, Southern Forest Insect Work Conference,
Fayettev1lle, Arkansas LT
Mr. E. B. Walker, Northeastern Forest Pest Council, Harrlsburg,
’ Pennsylvania e D e prien
Dr. Sidney Weitzman, General Program Chairman, Lake States - . - |
Forest Insect Work Conference, St. Paul, Minnesota. o *

' Although the replles were the personal views of the chairmen, they
indicated favorable interest in the above joint-action proposals. There
appears to be a good basis, therefore, for proceedlng toward a more formalized
agreement between WFIWC and the several conferences in support of common name
proposals for forest 1nsects. Do

Committee Membership . = . R Tt D e ) i

Mr., Donald A. Plerce Albuquerque, New Mex1co and Dr. Donald C. Schmlege, !
Juneau, Alaska accepted app01ntment to the Committee to replace- ) o 1
Mr, Valentine M. Carolin, Portland, Oregon and Dr. Norman E., Johnson, | T
Centralia, Washlngton whose terms explred in 1964. Terms of the two new
appointees will expire in 1969. . . . .-:..- : :

Gommon Names of Dendroctomms 5pecies e

The consensus of the conferees at the 15th Conference in Banff was that
there was no alternative to acceptance of the recent revision of the genus
lendroctonus by Dr. Stephen L. Wood. Becaunse of synonymies created by the

-+ 1ision, ESA-approved common names for some former species appear redundant
and others less apropos. In an effort to resolve some of the confusion,

. he Committee voted in November, 1964,. for the followlng actlons subsequently

-ndorsed by the Conference Executlve. ' :

’
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1. That the Committee encourage the proposal of more meaningful common
names for Dendroctonus obesus (Mennerhelm) and D. ponderosae Hopklns.

) 2. That WFIWC request the ESA common names committee to delete presently
approved common names for the following ‘species now in synonymy by reason of

the Wood revision: )
Arizona pine beetle for Dendroctonus arizonicus Hopkins -~
Southwestern pine beetle - D. barberi Hopkins :
Alaska spruce beetle - D. boreaslis Hopkins i
Roundheaded pine beetle D. convexifrons Hopkins :
Engelmann spruce beetle D. engelmanni Hopkins
Jeffrey pine beetle .- D. jeffreyi Hopkins
Smaller Mexican pine beetle D. mexicanus Hopkins - :
Mountain pine beetle . D. monticolae Hopkins - ST
Eastern"spruce beetle - D. plceagerda Hopkins _ o
Red—wlnged pine beetle ~D. rufipennis (Kirby) - I

3. That WFIWC request the ESA common names committee to delete the - -
following approved common names made inappropriate because of enlarged )
geographic distribution or host listing resulting from the Wood revision:

Sitka-spruce beetle for g.‘ obesus (Mannerheéim): ™~
Black Hills beetle . ponderosa Hopkins

, The above actions are pending results of ballotlng for proposals
received under (1) above.

New Common Name Proposais—L'*:?ff5*f“‘f"€'ff*

- L o - aesem W ALT 0 e

The Commlttee recelved common name proposals for the follow1ng 1nsectS°

Spruce beetle e o for Dendroctonus obesus (Mannerhelm)
Mountain pine beetle o -Dendroctonus ponderosae Hopkins
Fir tree borer N Semanotus litigiosus (Casey)
Incense~cedar horntail Syntexis libocedrii Rohwer

The Committee's acceptance or rejection of the above common name -~ - - =
proposals will be announced at the 16th Conference 1n Denver.

PN P

ESA Approval of Common Nemes of Forest Insects “;

The Constitution and Bthaws of the Entomologlcal 8001ety of America _
were reviewed by the Committee Chairman, and correspondence with ESA officials -
was conducted, relating to the organization and procedures of ESA's committee
on common names. The purpose of this was to determine if present rules = .. _ ...
governing the ESA committee would allow it to give greater consideration to
common name proposals submitted by one or more regional forest work conferences.
Results of this survey and recommendations aimed at achieving this obgective
are contained in a report belng prepared by the Commlttee for the Conference
Chairman. o ) R : = RS .
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Respectfully submitted,

Committee on Common Names of
Western Forest Insects

ry (1965)

“ " Clifford E. Brown, Cal%a (
e 1967

David Evans, Vietoria

et s L e Philip C. Johnson, Missoula, Chm,

(1966) o
Donald A. Pierce, Albugnerque (1949)
Donald A. Schmiege, Juneau (1969)
George R. Struble, Berkeley (1966)
David L, Wood, Berkeley (1968)
' - A J. M. Kinghorn, Victoria, ex officio
Missoula, Montana - Sl il i ATl a el
February 19, 1965 '
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e REPORT OF ANNUAL MEETING .
Committee on Common Names of Western Forest Insects

- ‘Western Forest Inseet Work Conference
Denver, Colorado, March 1, 1965

The meeting was called to order at 8:00 a.m. in the Denver Hilton
Hotel by Acting Committee Chairman George R. Struble. Committee members
present were Brown, Pierce, Schmiege, and Wood. '

;fiThe Committee approved the following actions:

1. Nomination of-Robert E. Stevenson, Calgary, for consideration by
the Conference Chairman as an app01ntee to replace Committee Member

_Clifford E, Brown whose term expires at the close of the 1965 Conference.

2. Affirmation of the common name proposal of "fir tree borer“ for
Semanotus litigiosus (Casey) and, upon approval by the Conference member-
ship, its submission for aporoval to the Committee On Common Names of the
Entomological Society of America. -

3. Withholding of approval of the common name proposal of "incense
cedar horntail® for Syntexis libocedrii Rohwer pending clarification of
some uncertainties, specifically (1) validity of the family Syntexidae

i

- (Syntectidae) {wood wasps) as distinct from the family Siricidae (horn-

tails) and (2) use of "horntail" for a species of Syntexidae. Reference:
Borrer and Delong, "An Introduction To The Study of Insects", page 656.

The Committee proposed that the following recommendations be sub-
mitted to the Conference delegates for approvel at the final business
meeting of the 16th Conference on March 4: :

1, That the Committee's approval of the common name proposals of
"spruce beetle" and "mountain pine beetle™ for Dendroctonus obesus
(Mannerheim) and D. ponderosae Hopkins, respectively, be withdrawn because
they are unsound without at the same time deleting former common names and
because of conflicting views on their appropriateness.

2., That a moratorium be declared on any action of the Conference
affecting changes in common names of the western species of the genus
Dendroctonus for a five-year period from the publication of the generic
revision by Stephen L. Wood, or from June 14, 1963,

3., That the Chairman of the Common Names Committee seek a state-
ment from the Governing Board of the Entomological Society of America on
rules and procedures for establishing and changing common names.

The meeting was adjourned at 10:15 p.m.

' Respectfully snomitted:'

COMMITTEE ON COMYON NAMES OF WESTERYN IIMSECTS

Clifford E. Brown (1945) David Evans (1967)
Philip C. Johmson, Chm. (1966) Donald A Pierce (1969)
Donald C. Schmiege (1969) George R. Struble, Actlng
David L. Wood (1968) . Chm. (1966)

Denver, Colorado J. M. Kinghorn, ex officio (1966)

March 1, 1965
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+ . - :wmri. - REPORT OF TRANSLATION COMMLTTEE
e WESTLRN FOREST INSECT WORK COMNFERENCE
o U7, A Chapman
Lo »-.'-":__--:_ s LT LE L D. G- Fellin T
e+ s, M, Ms Furniss, Chairman
it von .. de Aa Schenk

. Foreword "_,,4r¢r ;“17::”; SIn LT

) " The committee was formed at the Banff meetlng to investigate
: procedures for obtaining translations and to consider the need
- for maintaining a list of translations available from members
of the Conference. This report fulfills these initial goals.
. However, should members' experience indicate need for additional
- action, the subject can be raised again at some future Conference.

' “'.,_ﬂ_"fI’.' RESULTS OF TRANSLATION QUESTIONNAIRE

: A questionnalre was sent: to 176 members of whom 97 (55 per cent)
replied. Experience of those replying was: Research and Teaching (66
cent), Survey and Control (25 per cent), and Admlnlstratlon (9 Per cent§’e
Answers to the questlons were as follows:

ciisin. L .. QUESTION S ms "m T oA,
:.‘l _— o 7‘- s ~‘ ~.. AR ;‘:: B _' o . T .: - _% - % A %
lffiire translations needed in your work: | 69 '31_-'W o0

2. Igs an adequate translation service

_available to you? © 5,30 -40 30

3.i"Are translations prov1ded rapldly

+ . enough? _ R ‘15 _if.444' ‘40'
Q. Ié cost'restrictive?  ." “__"jf";wff.‘4o"“ :26 o 34' -

5, Ig there a need for an annual lisﬁ of

.. translations obtained by members? = 67 1o 23:

 Many replies included comments on time required to receive transla-
tion, desirability of an annual list of translations.and general comments.

 Time required varied greatly; French, Spanish, and sometimes German

.required least time. Russian and Japanese seemed to pose the greatest

problem of time and cost. While most translations seemed to have been
received within a few months, some have taken from 1/2 to 1 year or longer.
One request to a federal agency has not been received after two years. The

- U. S, Forest Service advised one member that it was unable to provide

translation service in one instance.

Actual costs were seldom mentioned but one member paid $6 per hour
for translations from Swedish. One said that free translation through
PL 480 required up to 3 years and from 6 to 8 weeks were needed to cut
through red tape for translations from other sources that cost about $20 per
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1,000 words. Another member paid $60 to an individual to translate a
Russian article, but the result was inadequate. Commercial sources quote
$20 to $35 per thousand words, depending on language involved.

Poor quality of translations has plagued some. Twenty-four
additional hours were required to edit ard improve two German translations
recently procured by the Intermountain Station. Such assistance is rarely

- available and adds to cost. The alternative of accepting translations as

received and referring to them in publications may introduce errors of fact.

-Squeezed between these two evils, some researchers are under _pressure to

limit thelr use of translated materlal LT T

- II PROCEDURES FOR OBTATNING TRANSIATIONS - =

- 4. BY Personnel of Canada Department of Forestryl/ b

Translations are provided by the Department of External Affairs,
Ottawa, without cost to the researcher's project. The service is available
only to Federal Government Departments. Translations are provided from any
language. o 5 T LT

To avoid dupllcatlon, the Natlonal Research Gouncll in Ottawa main~
tains a card index by author of all available translations, with their
price and location. This section of N.R.C, is directly linked with the
Office of Technical Services in Washington. From there, the chain extends
to the Association of Speclal Libraries in London, England, thence to the
National Lending Library in Boston Spa, then the European Translation Center
(E.T.5.), Delft, Holland (which is the Buropean and Asiatic clearing house
for translatlons in Europe and the Near East)

To determine if a requested translatlon ex1sts, the Department of
Forestry Library Service calls the translation center of NRC in Ottawa. If
the paper were a very important one and published in one of the Slavic
languages, but not recorded in the NRC file, a cable or air letter would go
to the Boston Spa or the E.T.S. in Delft, dependent upon knowledge of the
field in which the request was made and the type of translation being done.

Time required to transla%e an artiele varies and depends upon supply
and demand. An effort is made to place legitimate rush requests on top of
the plle. - :

. A translatlon llst for the Gommonuealth Forestry Exchange is 1ssued
every six months. The Department of Forestry strives to issue a monthly
accession list of translations received by its library. This list includes
translations initiated by the Library and those received elther on exchange or
purchase from other sources. - :

Canadlan Universities and other research organlzatlons follow the
same procedure as the Department of Forestry Library Service, i.e., they
consult the NRC Master List. They usually exchange publications among
themselves without charge.

: ;/.Based on letter dated November 10, 1964, from Miss Emily A. Keeley, Head,

Library Services, Department of Forestry, Ottawa, Canada.

be
Wa

ac
sp
ap

tr

Re
fo
sh

if

U.
Tre
the
Lit
lie
it

Cer
lie

tra
Cle
men

tre
and
ass

Vi'e




-119-

" B.- By Personnel of U. S.. Forest Service

Inquiries to determine awailability of existing translations should
be directed to Chief, Division of Reference, National'Agricultural Library,
Washington, D, C., 20250. If the translation is in the NAL collection,
photocopy or microfilm copies can be furnished at cost. All translations
gdded to the collection of MNAL are listed alphabetically by author in a
special section of Bibliography of Agriculture. A cumulative annual list
appears in each November issue. ' ' '

When no translation is available and you declde to contract for
translation the Library should be informed of theé proposed completion date.
Upon completion two copies should be forwarded to the Chief,; Division of
Reference, NAL; one copy for inclusion in the Library collection and one copy
for the Office of Technical Services. Name of translator or contracting firm

~ should appear on these copies.

" For preclearance purposes, the followlng information should be supplled

. if available:

1. For a book or momograch.-- Author(s), original (foreign) title,
English title in parentheses, place of publication, published,
publication date, number of pages, and original language.

. .2, For an article.— Author(s), original (foreign) title, English
. title in parentheses, unabbreviated Journal title in the orlglnal
- language, volume number, issue number in parentheses, full pagina-
tion, publication date, and original language.

- The MAL does not prov1de translation service and does not malntaln 8
list of sources and serv1ces.

The Clearinghouse for Federal Scientific and Technical Information,

' U. S, Department of Commerce, Springfield, Vlrglnla, 22151, issues Technical

Translations (Suoerlntendent of Documents, $12 per year) in cooperation with
the Special Libraries Association Translations Center located at the John Crerar

. Library, 35 West 33rd Street, Chicago, Illincis, 60616. Technical Translations

lists translated technical literature available from the Clearinghouse, the
Library of Congress, the Special Libraries Association, European Translations
Center, other cooperating foreign governments, commercial translators, pub-
lishers, unlver31tles, and other sources.

The Spe01al Libraries Association is resoon51ble for collecting
translations from non-Government sources, both domestic and foreign; the

‘Clearinghouse for collecting translations from both U S and forelgn govern-

ment sources since 1940.

The materlal avallaole from the Clearlnghouse generally has been
translated by other agencies of the Govermment and by private organizations

- and turned over to the Clearinghouse for reproduction and distribution. It

assumes no responsibility for the accuracy of the translations.

The Clearinghouse provides reference service for the location and
identification of translated materials, both completed translations and
translations in process,

et o
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G, By A1l Other Individuals CoE Rl T

© New translations must be obtained solely from colleagues and from com-
mercial sources. Existing translations are available through Canadlan and
U S. Government sources at nomlnal cost S . -

SRR . DISCUSSION AND RECOMENDATIONS | o

.

~ Federal entomologists in Canada seem to have adequate translation
service available exceot sometimes for time involved. All others have no

. problem obtaining existing translations but ere faced with the necessity to

contract new translatlons with attendant problcms of- -ost tlme and quality.

Ind1v1duals interested in screening recent translatlons may refer to
Technical Translations, Bibliography of Agrlculture, the semi-annual transla-
tion list of the Commonwealth Forestry Exchange, and the monthly accession

. 1list of translations issued by the Canada Department of Forestry (malled to

librarles only)

Copies of all new translatlons should go to the approprlate government
outlet in order to make them available to other members of the Work Conference.
This procedure will obviate the need for the Work Conference to maintain a
list of its own. In deciding to submit copies of new translations, members
should not attempt to judge their worth to the membership; all translations
should be submitted automatically. Translations acquired prev1ously should
be submitted in the same manner to the extent that those posse351ng them are
able or wish to do so. : : o .

- Members who experience especially good-or poor results should com-

municate the essential information to the Chairman of the Work Conference or
to the appropriate committee existent at the time.

IV. SOME SOURGES AMD SERVICES . = . i

-

;}Q”;Kéieer,‘F. E. 'Ed. 1959. Translators and translations: Services and

...* . sources. ©Special Libraries Assn., Georgia Chapter, New Iork (31
o East 10th St., New York 3, N. Y.). 60 PP-

Contalns a dlrector of translators (154 sources by languages,
subjects and rates), pools of translatlons, and b1b110graph1es of
- translatlonso R, »

2._ Parker, S. M., and M, Hawklns. 1959 ‘ Sciehtific.translation. A gulde
: to sources and services. U. S. Government Printing Office,
Washington, D. C. 19 pp. Price: 15 cents.
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GROUP 1 (Upper left)

Row A (L. to R.) B. H, Wilford, Richard A. Goyer, Calvin Kirby, M. E. McKnight, David Baskin, Sidney Weitzman,
David Dyer, Tom Silver, Noel Wygant, D. 0. Van Denburg _
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Paul R. Flink, M. J. Stelzer, F. B. Lewis, J. E. Coster iy -

/

"Row C (L. to R.) John A. Schenk, George R. Struble, Paul Lauterbach, Charles Schaefer, J. B. Thomas, A.- H. Rose,

Stan Meso, D.-A. Hester, Rick Johnsey, Norm Johnson

GROUP 2 (Upper right) -

Row A (L. to R.) A. Rudinsky, Dan Dotta, Dean MeClanahan, Fred F. Dickison, J. Kinghorn, R, Blomstrom, N
I. S. Otvos, W. P. Nagel, Dave Donley, C. L, Massey _

Row B (L. to R.) W, F. Bailey, Hert C. Cottrell, Oscar H. Schmunk, Carl E. Johnson, David Crosby, R. R. Mason,

A. C. Valecarce, D. L. Dahlsten, C. E. Brown

Row C (L. to R.) Edward P. Merkel, W. F. McCambridge, D. A. Pierce, Al Hedlin, Gerry Lanier, H, G. Kinzer,
F. M. Yasinski, William E, Miller, Ralph C. Hall, Don Renlund

~ GROUP 3 (Lower left)

Row A (L. to R.) David O. Scott, Paul A. Grossenbach, Amel E. Landgraf, Ian M, Campbell, Frank E. Webb,
: Benton Howard, Jim Bean, P. A. Godwin, Kendall Lister, Jack W. Bongberg

Row B AH..._ dow.vuouﬁcmaww.om&wm.vdamn.ewoammmoum.qowsmwamonm. qwsmw.oﬂmu.«.wodwmwm.>wmbmouu§pb.
John Pierce, Don Schmiege, Galen Trostle , _ :

Row C (L. to R.) Scott .H_.cbsoow.‘ J. W. Butcher, Donald L. Schuder, W. E. Wallner, M. M. Furniss, John M. zm.wono_%.
Ronald W. Stark, T. O. Thatcher, K. H. Wright, D. E. Gray _

GROUP 4 (Lower right)

Row A (L. to R.) C. H. Hoffmann, R. C. Bushland, Royce G. Cox, David L. Wood, Robert I, Gara, Robert P. Harrison

_ Row B (L. to R.) A, T. Larsen, J. R. Koplin, P. H. Baldwin, C. J. DeMars, W. J. Turnock, M. J. Wrich
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