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INSECT SUPPRESSION IN EASTERN REGION NATIONAL
FORESTS: 1930-1980

Richard F. Fowler, Entomogist,
Forest Entomology and Pathology Group

Forest Pest Management,
State and Private Forestry,

Washington, DC,
Louis F. Wilson, Principal Insect Ecologist,
and Donna M. Paa anen, Technical Writer,
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OVERVIE_ r offices. The documents recovered span more than 50
years and although some of the information we had

Next to the earth itself the forest is hoped to find was unobtainable, the story is reason-
the most useful servant of man. Not ably unbroken and accurate. A few "old timers," who
only does it sustain and regulate the lived part of the early history, reviewed and
streams, moderate the winds, and "corrected" early versions of the report and supple-
beautify the land, but it also supplies mented missing information from recall.
wood, the most widely used of all mate-
rials. Its uses are numberless, and the

demands which are made upon it by The Eastern Region and Overall
mankind are numberless also. It is es- Insecticide Use
sential to the well-being of mankind

that these demands should be met. The Eastern Region (Region 9, R-9) as it exists
They must be met steadily, fully, and at today was organized on March 1, 1966, when the
the right time if the forest is to give its former Region 7 (R-7) was abolished. Most of the
best service (Pinchot 1905). States in the former Eastern Region (R-7) were in-

Suppressing insect populations and preventing corporated into the North Central Region (R-9) and
damage by them are integral parts of forest protec- the Region was renamed (fig. 1). The remainder of
tion and management. We report here a history of the R-7 States were incorporated into the Southern
the use of various insecticides and the effectiveness Region (Region 8). To search for records most effi-

of these insecticides against a number of insects in ciently, we needed to be aware of our Region's devel-
the natural timber stands and plantations of the opment and various shifts in headquarters' loca-
Eastern Region national forests. Also included are tions. Future Region 9 researchers will need this
examples of silvicultural and cultural control prac- information also. For that reason, a more detailed
tices, history of the development of the Eastern Region is

This report documents the insect species needing provided in appendix I.
treatment, the various treatments used, the suppres- The Eastern Region currently comprises 20 States
sion results obtained, and the national forests in- and is bounded by Maine and Maryland on the East
volved. We gleaned the information from numerous Coast and Minnesota and Missouri in the Midwest

memos, letters, worksheets, maps, reports, and other (fig. 1). Geographic subregions of Region 9 are the
documents in the files of the National Archives, Re- Lake States, Midlands, Northern Appalachia, and
gional Record Centers, and a number of Regional New England. The Forest Service administers more
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Figure 1._Eastern Region (Region 9) national forests by subregions, 1966-1980. Cities named are Forest
Supervisors' headquarters.

than 11 million acres in the Region's 16 forests suppress specific pests, and 9,400 acres received ex-
(table 1). The remaining 10 million acres of land perimental insecticide treatments. Chemicals were
within the forest boundaries are owned by private applied on about 5.4 percent of the 7 million Lake
individuals, industry, and State or local govern- States acres. Over the same period, 0.4 of the Mid-
ments. Although acreages discussed in this history lands, <0.1 of the Northern Appalachian, and 0.5
may once have been located in another forest or percent of the New England national forest acres
under another name, we have included them with received suppression and/or experimental treat-

the national forest in which they are now located, ment, but lack of some documents from what was
(See appendix I for acquisition details.) once Region 7 prevents exact figures of some

During the half century covered by this history, if acreages.
each of the 390,000 insecticide-treated acres had re-

ceived only one application, then about 3.4 percent of Insecticide Use
Federal land would have received treatment

(table 1). However, during the 50 years of this study, Five types of insecticides_inorganic compounds,a number of acres included on table i were treated

more than once, so the acres shown here (and thus botanicals, chlorinated hydrocarbons, organophos-

the percentages) are higher than the actual Eastern phates, and carbamates_were applied to Eastern
Region national forests in the 50 years of this study

Region national forest acres treated. (table 2). (As in table 1, acres shown include those

Of the four geographic subregions, the national treated more than once during the 50 years of this
forests in the Lake States have received the most study.) In addition, unspecified insecticides in un-
attention during the period studied. About 367,000 known quantities were applied on about 30,000
Lake States' acres were treated with insecticides to acres from 1937 to 1951 (from 1937 to 1942 most



Table 1,--Eastern Region national forest acreages by subregions and acres treated with insecticides [br suppres
sion and experimental testing from 1930--1980

NationaJ Forest Acrestreatedforc Percentacres
forest_ acreageb Suppression Testing Total treatedc

LAKESTATES
Chequamegon 844,515 47,964+ 1,000 48,964+ 5.8+
Chippewa 660,959 27,614+ 224 27,838+ 4.2+
Hiawatha 880,722 46,835 15 46,850 5.3
Huron 414,022 10,433+ 347 t0,780+ 2.6+
Manistee 506,533 80,997+ 4,530+ 85,527+ 16.9+
Nicolet 654,025 56,020+ 2,425 58,445+ 8.9+
Ottawa 924,537 12,050 312 12,362 1.3
Superior 2,045,567 84,958 570+ 85,528+ 4.2+

Subtotal 6,930,880 366,871+ 9,423+ 376,294+ 5.4+
MIDLANDS

Hoosier 185,127 12 0 12 <0.1
MarkTwain 1,447,849 268+ 0 268+ <0.1+
Shawnee 252,810 6,553+ 951+ 7,504+ 32+

Subtotal t,885,786 6,833+ 951+ 7,784+ 0.4+
NORTHERNAPPALACHIA

Allegheny 508,674 262+ 385 647+ 0.1+
Monongahela 842,106 25 0 25 <0.1+
Wayne 174,641 215+ 0 215+ 0.1+

Subtotal 1,525,421 502+ 385 887+ <0.1+
NEWENGLAND

GreenMountain 279,374 4,719 0 4,719 1.7
WhiteMountain 728,092 437 0 437 <0.1

Subtotal 1,007,466 5,156 0 5,156 0.5

Regionaltotal 11,349,553 379,362+ 10,759+ 390,121+ 3.4+

aNamesgivenarecurrentnames.Namechangesand/orcombiningofForestssometimesoccurredafterinitiaJestablishment(seeappendixI).
bForestacreagesareasofSeptember30,1980(USDA1981).
cplussign(+)representsadditionalincompletelydocumentedacreagetreated.

acres were probably sprayed with the inorganic corn- Chlorinated hydrocarbons, which came on the
pounds lead arsenate and/or sodium arsenate; from market at the end of World War II, generally re-
1945 to 1951 the unspecified insecticide was proba- placed the inorganic compounds and early botanicals
bly DDT). in forest insect suppression. DDT was the most

Inorganic compounds were used mainly in the widely usedofthisgroup: more than 265,000pounds
1930's and early 1940's; lead and sodium arsenate were used on more than 279,000 acres from 1945 to
were applied on the most acres. Such compounds 1964. It was inexpensive, easy to handle, and had
were subsequently replaced in the mid-1940's by the many desirable insecticidal properties; however, its
less expensive and generally more effective chlori- use in the national forests was curtailed in the
nated hydrocarbons. 1960's when undesirable side effects became appar-

ent. Because DDT was effective against many spe-
Botanicals are derived from plant parts containing cies of insects, it was the standard against which the

natural insecticides. The only use of a true botanical, effectiveness of newer insecticides was measured. In

nicotine sulphate, was in 1939. Resmethrin, 1 a syn- 1964, the last year of its application, DDT was used
thetic reproduction of a botanical insecticide, was only for such comparisons.
used in an experiment in 1973.

1Mention of trade names does not constitute en- Organophosphates and carbamates, recent addi-
dorsement of the product by the USDA Forest Ser- tions to forest spray programs, replaced the chlori-
vice. nated hydrocarbons in the late 1960's. Although



Table 2.--Insecticides and amounts applied to acreages of Eastern Regional national forests, 1930-1980

Insecticide Yearsapplieda Amountused(Ibs)b Acrestreatedb

INORGANICCOMPOUNDS
Leadarsenate 1934-1958 5,706+ 3t,588+c
Calciumarsenate 1934 - 1
Sodiumarsenate 1936-1939 - 18,693

Coppersulphate 1937 - 4,719
Arsenicals(unidentified) 1938 - 140
Sodiumfluosilicate 1948 - 415

Ammoniumsulphate 1949 - 30
Limesulphur 1954 - 28

BOTANICALS

Nicotinesulphate 1939 - 830c
Resmethrin 1973 1 30

CHLORINATEDHYDROCARBONS
DDT 1945-1964 265,101+ 279,360+
Chlordane 1949 195 1,298
Lindane 1958-1966 57+ 116+
Aldrin 1960-1967 1,577+ 12,590
Orthodichlorobenzene 1960 - 12
Benzenehexachloride 1965-1967 25+ 72+

ORGANOPHOSPHATES
Phorate 1959 40 20
Malathion 1959-1976 6,513+ 7,878+
Naled 1960 - 14
Dimethoate 1964 8 15

CARBAMATES
Mexacarbate 1964-1973 135 545
Aminocarb 1968 75 500

Carbaryl 1966-1974 997+ 1,082+
UNSPECIFIED

Unspecified 1937-1951 - 30,145+
Regionaltotal 390,121+

alnsecticidewasnotnecessarilyusedeveryyearduringmultiple-yearperiods.
bplussign(+)representsadditional,incompletelydocumentedacreagetreated.Dash(--)indicatesnodataavailable;sourcedocumentswereincomplete.
cJackpinesawflywastreatedonportionsof300Manisteeacreseitherwithleadarsenateornicotinesulphatealoneoranunspecifiedmixtureofthem.Inthistable,weshowthat150acresweretreatedwith

eachchemical.

organophosphates and carbamates are generally documents, into the "Other" category to complete
more expensive than the insecticides used earlier, the pictorial record shown in figure 2.
they control pests through lower dosages.

Figure 2 (centerfold) shows by year the number of The number and size of insect suppression projects
acres receiving chemical treatment in the Eastern diminished substantially in the final decade of this

Region national forests from 1930 to 1980. DDT was history. From 1970 to 1980, about 1,300 acres in five
clearly the most used insecticide, particularly in forests received chemical treatments, 31 percent of
1962 when 104,300 pounds were applied. Arsenic which was experimental. In 1962 alone, the year

compounds, the second most used insecticides, were when the most insecticides were applied, suppres-
mainly applied in the late 1930's. Next most used sion projects or experiments on nearly 109,000 acres
was aldrin, a chlorinated hydrocarbon like DDT; it in nine national forests were directed against eight

was applied from 1960 to 1967. Malathion was insect species. The acreage involving DDT repre-
sprayed on the fourth largest number of acres from sented 1.5 percent of the Federal forest land within
1959 to 1976. Finally, we have combined all other the nine forests and 1.0 percent of the total Federal
insecticides, including those unspecified in various acreages in the Region.



Twenty-seven Target Insects

Beginning in 1934, 27 species of insects were
treated with insecticides on more than 396,000 acres

of Eastern Region national forests (table 3). (Total
acres treated here are not actual because simulta-

neous treatments of insects such as the Saratoga

s pittlebug and the redheaded pine sawfly are re-
ported twice.) Seventeen defoliator species were the
most frequently targeted; nearly 281,000 acres were
treated for defoliators during the 50 years. Treat-
ments were also directed against two species of sap-
sucking insects on more than 96,000 acres, one root
feeder on about 13,000 acres, and four bud and twig
borers on more than 1,600 acres. While three species
of bark beetles were sprayed on more than 4,800
acres, the spruce beetle was the principal target on
more than 2,000 trees throughout a 4,000-acre area.
Twelve of the 27 targeted species necessitated sup-
pression treatments on more than 1,000 acres.

Authors Fowler and Wilson (pest management and
In natural stands the treatments were mainly research, respectively) examine redheaded pine

against spruce budworm and jack pine budworm-- sawfly damage on red pine in the Manistee Na-
both defoliators. In plantations, the treatments tional Forest during a 1970 impact study.

mainly involved four species: Saratoga spittlebug, only. In eight applications from 1957 to 1963, air-
redheaded pine sawfly, grasshoppers, and white craft sprayed an average of less than I pound of
grubs. DDT/acre on about 85,000 acres (appendix II, p. 46).

Although tree planting was begun on some na- The largest single suppression project in the Region
tional forests in 1911, less than 1,000 acres were occurred in 1962 against the spruce budworm; more
planted per year. With the advent of the Civilian than 56,000 acres on 25 separate parcels of land were
Conservation Corps (CCC) and other programs in treated (2.8 percent of the acreage in the Superior
the 1930's, planting increased considerably, espe- National Forest). Treatments using both 0.5 and
cially in the Lake States. Pests of young plantations 1 lb/acre were considered to be 97 percent effective.

soon became troublesome, and suppression was nec- Suppression projects on the redheaded pine sawfly
essary against sawflies starting in 1934, grasshop- covered more than 64,000 acres in 11 national
pers in 1936, and the Saratoga spittlebug in 1945. forests (appendix II, p. 47). In 1939, lead arsenate
White grubs began causing much concern in 1929, and nicotine sulphate were used in the Manistee to
but were not treated with insecticide until 1960,
other than a small experimental treatment with treat the redheaded and jack pine sawflies simulta-

neously. In the Nicolet in 1948 and 1949, the red-
lead and calcium arsenates in 1934. headed pine sawfly and the Saratoga spittlebug were

Throughout the 50 years of this history, the treated simultaneously with DDT. Beginning in
Saratoga spittlebug received the most attention (in 1960, malathion was applied by aircraft, hydraulic
six Lake States national forests, appendix II, p. 44); sprayer, mistblower, and hand sprayer; the heaviest
DDT was used exclusively from 1945 until 1964. application rate used was 2 lbs/acre on 200 acres in
When DDT use was curtailed, malathion was substi- the Manistee National Forest. Unfortunately, re-

tuted in all but one of the forests. Effectiveness of sults of these suppression projects were not always
insecticidal treatments against the Saratoga spittle- available.

bug ranged from 0 percent (in 1945 when 66 acres The jack pine budworm was treated on six Lake
were experimentally treated with DDT at the rate of States forests (appendix II, p. 50). DDT again was
0.25 lbs/acre) to several treatments judged 100 per- the principal insecticide used both experimentally
cent using either DDT or malathion, and for suppression, generally at a rate of 1 lb/acre;

Spruce budworm was the next most frequently effectiveness ranged from 78 to 98 percent. The highest
targeted insect; suppression attempts against this use was in 1962 when nearly 36,700 acres were aeri-
insect took place in the Superior National Forest ally treated on the Chippewa and the Hiawatha.



Table 3.--Target insects and years and acreages treated with insecticides in Eastern Region national forests,
1930-1980

Targetinsecta Yearstreated Acrestreatedb

DEFOLIATORS

Sprucebudworm Choristoneurafumiferana(Clemens) 1957-60,1962-63 84,8t5
Redheadedpinesawfly Neodiprionlecontei(Fitch) 1934-36,1938-41, 64,226+

1945-51,1953,
1957-60,1966,
1969-70

Jackpinebudworm ChoristoneurapinusFreeman 1939,1950-51, 61,392+
1957,1959-62,
1964,1966,1968

Grasshoppers Melanoplusspp. 1936-42,1948-49 50,706+
Pinetussockmoth Dasychirapinico/a(Dyar) 1962 8,735
Jackpinesawfly NeodiprionprattibanksianaeRohwer 1939 5,240
Foresttentcaterpillar MalacosomadisstriaH(Jbner 1936-38,1951-52 2,132
Gypsymoth Lymanlriad/spar(Linnaeus) 1954,1970,1972,1974 1,237
Loblollypinesawfly NeodipriontaedaelinearisRoss 1957,1965 1,135+
Larchsawfly Pristiphoraerichsonii(Hartig) 1940-41,1948-50,

1959,1965,1967 497+
Cherryscallopshellmoth HydriaprunivoraFerguson 1974 225
Walkingstick Diapheromerafemorata(Say) 1950 210
Redhumpedoakworm Symmeristacan/costaFranclemont 1973 120
Yellowheadedsprucesawfly Pikonemaalaskensis(Rohwer) 1968 61
Virginiapinesawfly Neodiprionpratt/pratt(Dyar) 1961-64 29
Europeanpinesawfly Neodiprionsertifer(Geoffroy) 1950,1966 12+
Fallcankerworm Alsophilapometaria(Harris) 1966 0+

280,772+
SAPSUCKERS

Saratogaspittlebug Aphrophorasaratogensis(Fitch) 1945-69,1976 96,166
Pinetortoisescale Toumeyel/aparvicornis(Cockerell) 1954 53

96,219
ROOTFEEDERS

Whitegrubs Phyllophagaspp. 1934,1960-67 12,634
12,634

BARKBEETLES

Sprucebeetle Dendroc/onusfur/pennis(Kirby) 1937 4,719
Blackturpentinebeetle Dendroctonusterebrans(Olivier) 1960,1965,1967 84+
Redturpentinebeetle DendroctonusvalensLeConte 1966 20

4,823
BUDANDTWIGBORERS

Europeanpineshootmoth Rhyacioniabuoliana(DenisandSchifferm(iller) 1951-52,1957-60,1962 946
Whitepineweevil Pissodesstrobi(Peck) 1950-51,1958-59,1962-63 686+
Pitchpinetipmoth Rhyacioniarig/dana(Fernald) 1951 4
Nantucketpinetipmoth Rhyacioniafrustrana(Comstock) t946-49 2+

1,638+
Regionaltotal396,086+c

aMostcommonandscientificnamesusedarethoseapprovedbytheEntomologicalSocietyofAmerica(Werner1982).
bptussign(+)indicatesadditionaltreatedacreagesincompletelydocumented.
CTheRegionaltotalonthistableishigherthanRegionaltotalsontables1and2becausethistotalreflectsthesimultaneoustreatmentoftwoinsects.



Suppression and experimental pesticide applica- ornamental trees. Our vast continental forests sup-
tions were also used against 23 other insects (ap- plied ample wood products, and forest entomology as
pendix II, p. 51). The insects are listed in appendix II, a practice was unknown and completely unneces-
p. 51 in descending order of the land area treated sary. Then in the early 1900's the emphasis shifted
from 1930 to 1980 and range from grasshoppers (Graham 1929). Conscientious foresters, newly
(more than 50,000 acres treated mainly with inor- skilled in forest management practices, became con-
ganic compounds) to the fall cankerworm (0+ acres cerned about insect-injured and dying trees on their
treated with the carbamate carbaryl). Results were land and sought out forest insect investigators. En-
not available for a number of the treatments listed tomologists, who for the most part were studying
here. insects as scientific curiosities, responded and soon

began studying the biologies of forest insects to learn
The next section of this history will examine in how to control them.

detail the early years of insect suppression and ex-
perimentation in the Eastern Region. The Division of Forest Insect Investigations of the

Bureau of Entomology and Plant Quarantine
(BE&PQ) was established in 1902 to act "... as the

HISTORY OF INSECT SUPPRESSION clearing house for advice on when and where control
measures should be undertaken on the national
forests.., and [maintain] a technical service for ex-

In the Beginning... amining reported outbreaks and for giving advice on
the application of control" (Gill and Dowling 1943).

The forest is threatened by many en-
emies, of which fire and reckless lum- For years, the Bureau was mainly concerned with
bering are the worst. In the United bark beetle (Dendroctonus spp.) control projects
States sheep grazing and wind come starting in the West in 1906 and in the South during
next. Cattle and horses do much less 1914 and 1915. Control methods used were combina-
damage than sheep, and snow break is tions of felling infested trees, bucking them into
less costly than windfall. Landslides, short lengths, peeling the bark, and/or burning
floods, insects, and fungi are sometimes them. Craighead and Middleton (1930) estimated
very harmful, that bark beetles annually destroyed "... over

6,000,000,000 feet of timber valued at from
...... ° ....... °.. o......., o.. • o.....

Insects are constantly injuring the $15,000,000 to $20,000,000."
forest, just as year by year they bring Because in the East "... forests are mainly second
loss to the farm. Occasionally their ray- growth and direct control methods are, as a rule, too
ages attain enormous proportions, expensive," forest insect investigations were "...
Thus a worm, which afterwards devel- closely tied in with those of the forest experiment
ops into a sawfly, has since 1882 killed stations in an effort to prevent insect outbreaks
nearly every full-grown Larch in the through silvicultural practices..." (Gill and Dowl-
Adirondacks by eating away the ing 1943). Because "cooperation with the Forest Ser-
leaves. Even the small and vigorous vice experiment stations [formed] another important
Larches do not escape altogether from line of [Bureau] activities," a few entomologists were
these attacks. Conifers, such as the "... stationed at, or in close touch with,.., the Lake
Larch and Spruce, are much more States Forest Experiment Station, St. Paul, Minne-
likely to suffer from the attacks of in- sota, [and] the Northeastern Forest Experiment Sta-
sects than broadleaf trees. About the tion, Amherst, Massachusetts..." (Craighead and
year 1876 small bark beetles began to Middleton 1930). These professionals assisted with
kill the mature Spruce trees in the insect surveys or followed up verbal reports of insect
Adirondacks, and ten years later, when outbreaks in the East.
the worst of the attack was past, the While silvicultural methods of insect control
forest was practically deprived of all its
largest Spruces. This pest is still at predominated in Eastern Region national forests be-
work in northern New Hampshire and fore 1930, chemical control was also considered.
in Maine (Pinchot 1903). "Sharer in 1915 published his pioneer work, 'How

Contact Insecticides Kill,' . . . which did much to
Before 1900, entomologists thought of forest in- whet [entomologists'] appetites to learn more of the

sects in North America mostly as pests of shade and mechanisms of insecticide intoxication to insects..."



Curtiss JN-6 used to treat catalpa sphinx in the world's first airplane dusting operation in 1921; in less than
a minute, a total of six flights were made across the damaged area. (The arrow indicates the direction of the
wind.) Photo by Captain A. W. Stevens, Courtesy of the National Geographic Society.

The hopper with a capacity of l O0 pounds that carried and distributed a total of175 pounds of lead arsenate
powder on catalpa sphinx near Troy, Ohio. The hopper was attached to the airplane fuselage. Photo by
J. S. Houser, Courtesy of the National Geographic Society.
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Loading the Decatur Aircraft Company's biplane with the 200 to300 pounds of calcium arsenate needed for each
flight. Note the operator pouring the dust into the hopper while standing behind the prop blast. Photo by
A. A. Granovsky. Courtesy of D. M. Benjamin, University of Wisconsin.

(Telford 1967). Even though this book was mainly alive on the sprayed trees. The conclusion of Neillie
aimed at nonforestry uses of insecticides, foresters and Houser (1922) about the success of the airplane
knew that chemicals with known insecticidal prop- dusting experiment was, "In the treatment of tall
erties were potentially useful on forest pests too. trees in park and forest areas the tremendous saving

in time and labor in which its use results would seem

The "usual method of controlling leaf-eating in- to indicate that the method is wholly practicable."

sects affectin,_/all trees" in the early part of the Following the dusting in Ohio, "In 1922 the Bu-century was the use of liquid poisons sprayed on
the trees by means of engine-driven pumps, these reau of Entomology initiated two separate series of
outfits having reached their present development in experiments in this work; one at the Delta Labora-
the New England States in combating the gypsy and tory, Tallulah, Louisiana, and the other at the Gipsy
brown-tail moths and elm-leaf beetle" (Neillie and Moth Laboratory, Melrose Highlands, Massachu-
Houser 1922). However, in 1921, C, R. Neillie and setts. The experiments at the Gipsy Moth Labora-
J.S. Houser wanted to overcome some of the diffi- tory were not conclusive for the first 2 years"

(Barnes and Potts 1927).
culties and expense of spraying tall trees, particu-
larly those situated on very uneven terrain, and The next documented airplane dusting experi-
chose to experiment with "the airplane as a distribu- ment in the Eastern Region was in June 1926 in
tor of insecticides." On August 3, 1921, "a Curtiss Massachusetts_once again against the gypsy moth.
JN-6 equipped with a hopper for carrying and liber- The first application of lead arsenate at 40 lbs/acre
ating the poison powder" applied lead arsenate on one 25-acre plot took 82 minutes to complete be-
against the catalpa sphinx (Ceratomia catalpae Bvd.) cause of mechanical difficulties with the hopper.
on 6 acres at Troy, Ohio, at a rate of 29 lbs/acre. The Three days after dusting, rain fell, so the plot was
dusting took 54 seconds, "thus establishing a world's redusted 8 days after the first treatment. On the
record for speed in applying insecticides to forest total of six plots dusted in this experiment, "... the
areas," but "the outstanding feature of the applica- treated plots showed much less defoliation than the
tion was the remarkable precision with which the untreated checks .... "Barnes and Potts (1927) con-
poison could be placed at the point intended ..... " cluded, "Airplane dusting is best adapted for the
Less than 1 percent of the caterpillers remained treatment of large forest areas and its results for the

9



season of 1926 encourage the hope that this method "The greatest damage in the plantation was due to
can be adapted for insect control in such territory." extreme drouth coupled with white grub activity"

(Wales 1931).
The next month, a "large-scale" insecticidal con-

trol program was initiated against hemlock span- In 1931, as field observations intensified, more
worm, (= hemlock looper, Lambdina fiscellaria fis- problems were observed in the Lake States. All
cellaria (Guen_e)), on State land in Wisconsin forest officers were "... urged to watch for signs of
(Fracker and Granovsky 1927). Calcium arsenate insect infestation in their respective districts, and to
was applied at the rate of 20 lbs/acre by airplane to collect and forward samples for identification" (Tin-
715 acres of the Peninsula State Park in Door ker 1931). That summer the birch skeletonizer (Buc-
County, Wisconsin. Although the treatment gave culatrix canadensisella Chambers) began an up-
marginal control by present standards (60 to 95 per- surge over thousands of acres in several forests from
cent insect mortality), the program continued to con- Minnesota to Michigan. Although more objection-
vince everyone involved that both chemicals and air- able than damaging, it was especially troublesome
craft could be useful tools in the future, to owners of lakeshore and _summer homes. Tinker

requested from Washington a feasible method of con-
trol that he could pass on to summer residents be-

The Early Years cause the Forest Ranger closest to the problem had
implied in his report to Tinker that no practical con-

(1930-1944) trol was known for forest use. Forest Ranger Braud-ner (1931) had suggested that arsenical dusts or
sprays might be used for limited areas around

By the 1930's, interest in insect control was in- homes.
creasing in the Eastern Region national forests. Na-
tionwide funding had become available for insect Of more concern was the injury to newly planted
and disease research through the McNary- red pines by white grub in the Chippewa and Mar-
McSweeny Act of 1928 (Knight and Heikkenen quette (Hiawatha) Forests. These injuries, coupled
1980). In 1930, when the Forest Service was 25 years with several successive years of drought, were
old, several forest pests came under scrutiny by Lake killing trees. Tinker (1931) wrote, "If damage con-
States foresters. At the end of that year, E. W. Tin- tinues [in the Chippewa], it will probably be well to
ker, Regional Forester in Milwaukee, submitted to secure the assignment of an entomologist to study
Robert Y. Stuart, the Forester 2 in Washington, an the question specifically." When it was noted that
insect control report detailing infestation problems, the white grub did not appear to attack natural jack
(The 1930 report is the first regional annual report pine reproduction in the Marquette Forest, an exper-
on insect control available in Eastern Region files.) iment was "started to determine whether natural
The jack pine sawfly and engraver beetles, which reproduction cannot be secured..." to cut down on
had killed some jack and red pines, were the major white grub problems. Foresters piled brush around
concerns. Also, the jack pine budwormmincorrectly jack pine trees and set it on fire to kill the trees and
identified as the spruce budworm feeding on pinem at the same time open the cones to scatter the seeds.
caused noticeable defoliation to several jack pine To learn whether there was any advantage in soil
stands. The infestations were not serious enough for preparation, foresters planned three experiments
control, and a response was not expected from Wash- around the trees to be burned: disking, burning over,
ington. F. C. Craighead, then Principal Entomolo- and leaving the area untouched (Wales 1932).
gist for the BE&PQ in Washington, was alerted by
Assistant Forester E. E. Carter to the report. 3 The Also in 1931, the coarse-writing beetle (Ips cal-
white grub received attention in the 1930 annual ligraphus (Germ.)) killed two jack pine trees at the
planting report. In the Chippewa's Beal Nursery, Norways Ranger Station, Raco, Michigan, and

nearly 30 more trees died in a sale area nearby.
Weakened by drought, the trees attracted the

2Gifford Pinchot, the first Chief of the Forest Ser- beetles. This episode instigated a control and pre-
vice, had requested that the title "Chief" be changed to ventive treatment in which "The trees at the Ranger
"Forester" in 1898. The title Chief was readopted in Station were cut and burned before the insects
1935. emerged, so as to check a possibility of epidemic con-

3Carter, E. E. Assistant Forester, Washington Of- ditions..." (Tinker 1931). Although the white grub
rice. Letter to the R-9 Regional Forester. December 6, and coarse-writing beetle treatments were not spec-
1930. tacular control programs, they were appropriate and
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timely, and showed a growing concern for insect The election of Franklin D. Roosevelt in Novem-
problems, ber 1932 was to make conservation of our forest re-

By the next year, foresters had become keen ob- sources one of the most important government pro-
servers; they accurately noted that sawfly, spruce grams before World War II. According to Steen
budworm, and cone-insect populations were increas- (1976), in the time between Roosevelt's election and

the inauguration, the President-elect "... considered
ing, and the major problem pests from the year be- combining land acquisition with relief for the unem-
fore were generally declining. At the Chippewa ployed. His staff prepared an $18 million proposal to
Nursery, the State Nursery Inspector spotted a pine purchase land east of the Mississippi River, with a
scale on several large jack pines nearby. Insisting like amount appropriated to pay for rehabilitation."
that there was a good chance of infesting the red pine Unemployment relief was to come through the
seedlings in the nursery, he recommended that 30
heavily infested trees be cut and burned (Tinker Emergency Conservation Work Act (ECW)of 1933,
1932). Effective chemical controls were unknown which provided for the Civilian Conservation Corps

and untested for the scale, so cultural means were (CCC). Roosevelt's purchase scheme was closely
once again marshalled for the job. linked with the CCC because he "... wanted 'plenty

of land' for the corps to rehabilitate" (Steen 1976).
By mid-summer of 1932, field crews, now acutely After appropriations of $45 million from 1933 to

aware of insect problems, were submitting speci- 1935, nearly 8 million acres were purchased and
mens almost weekly for identification. Sometimes added to Eastern national forests (Dana 1956). One
specimens were sent to Washington, but more often of the largest projects undertaken by the Corps dur-
they went to such experts as the State Entomologist ing its 9 years of existence was reforestation of Lake
of Minnesota and foresters of the Lake States Forest States forests by planting trees.
Experiment Station. In addition, insect specimens

routinely went to qualified entomologists at the Uni- In 1932 and 1933, foresters became greatly con-
versity of Minnesota, the University of Wisconsin, cerned about insect problems in the newly estab-
Michigan State College (now Michigan State Uni- lished plantations. A report of the Region 9 Planting
versity), and the University of Michigan. Samuel A. Board of Review noted:
Graham, Professor of Economic Zoology at the latter
institution, participated in the study of forest pest Forest Service planting has been in
problems of the entire Region. progress in the Lake States for nearly

CCC crew from Mormon Creek Camp, Michigan, rehabilitating the Hiawatha
National Forest by planting the single tree species red pine, 1939. Large
acreages of single or closely related mixed species led to serious insect
infestations.
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25 years. Yet the annual program cause most land managers had long.considered bal-
never exceeded 1,000 acres until about sam fir an inferior species to be discriminated
1926. Since that time it was gradually against in managing timbered areas. Graham speci-
increased until the advent of the CCC fled no planting in open, sodded fields to prevent
when it received tremendous impetus, losses from the seedling-killing white grub. He sug-

gested using wide, deep furrowing when planting
The earlier efforts resulted in several (instead of the narrow furrowing typical of the

highly satisfactory plantations which standard horse-drawn plows). 4 Thus, the necessary
appeared to justify an expanded pro- expertise had finally come to solve forest insect prob-
gram. During the last few years the lems on the national forests at least in the Lake
percentage of successful plantations States.
appears to have progressively declined,
culminating with extremely heavy Most of the cultural practices suggested by Gra-
losses during the past year (Shirley et ham were implemented in 1934 and 1935 (Tinker
al. 1934). 1935). Efforts concentrated heavily on white grubs,

and CCC labor was used for the grub surveys. As a
As 1932 ended, plans were being made to hire an result, some proposed sites were eliminated from the

entomologist who would survey the Lake States planting program, and seedlings on other sites were
forests to determine insect conditions and recom- planted closer together to allow for the losses. The
mend pest control. As a result, Dr. Graham was ap- BE&PQ was "urged to carry forward the white grub
proached and hired for the summer of 1933 to give studies now under way and to undertake other insect
"technical assistance" under the auspices of the

studies within or near the plantations from time to
ECW program (Tinker 1933). time" (Shirley et al. 1934).

Graham spent much of that summer on the Huron, In 1934, chemical control was used and docu-
Superior, and Chippewa National Forests, and, as mented on Eastern Region national forest land for
one might expect with expertise on board, several the first time (Fowler 1973b). In the Manistee Na-
more insect problems were uncovered. While report- tional Forest, lead arsenate was tried against the
ing his findings to the Forest Supervisors that fall, redheaded pine sawflyman insect that normally can
he recommended several immediate cultural treat- be controlled easily with almost any chemical. A
ments. 4 For example, he suggested stopping plant- small chemical test (using lead arsenate) was also
ing in openings where jack pine budworm was abun- tried against white grubs in newly established plan-
dant and removing all wolf trees to curb the tations in the Chippewa National Forest (Nagel
budworm. 5 The Huron Forest put these recommen- 1936). Results of the latter were unsatisfactory, how-
dations into their management plans for the years
following. A weevil attacking the root collars of pine ever, and the next year Tinker (1935) in his annual
was killing 15- to 20-year-old Scotch pines on the report to Washington pessimistically wrote, "It is
Chippewa, and Graham recommended cutting the
infested trees and grubbing out and burning the
roots to reduce the trouble. 6 ECW camps on the Su-
perior National Forest concentrated on the spruce
budworm to place the forest in a thrifty growing
condition. Graham had recommended cutting all
balsam fir in release operations for budworm con-
trol. 7This recommendation was readily accepted be-

4Graham, S. A. Professor of Economic Zoology,
University of Michigan. Memorandum concerning
entomological observations on the Huron: August 29,
1933, to September 16,1933, inclusive. September 30,
1933.

5Graham, S. A. Memorandum relative to spruce Tractor and plow making wide, deep furrows in an
budworm control on the HuronForest. July 30, 1933. aspen conversion area to prevent losses from

6Graham, S. A. Insect situation on the Chippewa seedling-killing white grub in the Chippewa Na-
Forest. August 14, 1933. tional Forest, 1934. Before the conifer seedlings

7Graham, S. A. Insect situation on the Superior were planted, their roots were dipped into a lead
Forest. August 28, 1933. arsenate suspension. Photo by A. A. Granovsky.
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Truck and hydraulic sprayer used in forest tent cater-
pillar control in the Superior National Forest in
June 1936.

apparent that the possibility of finding a satisfactory
chemical for use in grub control . . . is rather re-
mote."

The redheaded pine sawfly continued to get atten-
tion the next year. This pest had started injuring
trees in 1930; by 1935 it was abundant and was
devastating pine in the Lake States. Regional
Forester Tinker (1935) suggested that hand dusters
or hand sprayers would be useful in chemical control
of the sawfly because the trees affected were small.

He noted, "Spraying was attempted on a small scale Spraying aspen for forest tent caterpillar in 1936.
on the Huron this year, but the work was not started
until the larvae were nearly mature, with the result (Hose is attached to hydraulic sprayer in other
that it was not very satisfactory." Undaunted, he photo.)
added, "It seems highly desirable that control work Airplane dusting work usually re-
be done next year, both on the Manistee and the quires about 20 lbs. of poison per acre
Huron, and plans are being made to do so." [by air], but somewhat less should be

Spray-consciousness broadened in 1935. Chemi- required in spraying [i.e., by powersprayers on a truck]. At the rate of 20
cals were considered for other insectsmincluding the lbs. per acre we will need about 80,000
forest tent caterpillar, which by then had defoliated lbs. of lead arsenate, which at $200 per
more than one-half million acres of aspen and birch. ton will cost about $8,000.
This nuisance was discouraging tourists and threat-
ening the recreational economy. Resort owners de- Tinker budgeted an extra $455 to purchase 650 gal-
manded help in controlling this pest. Surveys indi- lons of fish-oil sticker to be added to the spray mix-
cated that caterpillars would increase tremendously ture.
the next year, so plans were made to treat a total of Another first occurred in 1935reForest Service

4,000 acres in 80 resorts. In the Region 9 annual personnel targeted an integrated approach to control
report, Tinker (1935) wrote that hydraulic sprayers the larch sawfly. The infestation was located in a
mounted on trucks would be efficient for spraying "swamp" near Deer River just east of the Chippewa
trees with lead arsenate. In addition, he noted that National Forest. According to Tinker (1935), the out-
dusting with lead arsenate by an autogyro had been break
suggested. Tinker stated that while the autogyro
would be faster and cheaper than power spraying, it ... has been effectively checked. This
was less reliable, although it had "... the advantage has been accomplished by the libera-
of being usable in places inaccessible by trucks." His tion of parasites, flooding of the swamp,
annual report stipulated: the application of lead arsenate dust,
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and by the aid of several very severe Management in the Washington Office (WO), re-
rainstorms which occurred during the called that early in the 20th century the
time the larvae were feeding. "... barkbeetle did a very large amount of damage

on some townships in western Maine. ''s Something
(This lead arsenate application is not included in had to be done soon to curb this pest.
appendix II because the work did not occur on na-
tional forest land.) He later noted that the BE&PQ In November of 1936, Region 7's Forester was
had arranged to try rearing parasites from cocoons informed by Carter that $1,500 Emergency Relief
for future control programs. Administration (ERA) money ("Eradication" Project

5002) had been transferred from Region 1 to
Tinker's 1935 report further showed that concern Region 7 to start a late spring control operation on

for insect problems had spread to the Midlands Sub- the northern division of the Green Mountain For-
region because of "a rather severe infestation of the
Nantucket pine tip moth" in the Shawnee National est. This allotment was increased by $500 fromthe WO Insect Control Fund "for supplementary
Forest. Control by removing the infested tips was

supervision, equipment, transportation, and other
tried and found somewhat successful. Additionally, ,,9costs .... Carter suggested that Region 4's success-
bark beetles (Ips and Dendroctonus spp.) were con- ful larval killing method be tried to reduce suppres-
trolled on the Clark National Forest (now part of the sion costs per tree. According to Carter, their method
Mark Twain) by cutting and burning infested trees was spraying thin-barked trees (lodgepole pine)
(Gilmore 1935). "with oil and heating up the bark by fire to the point

One of the reasons for so many insect infestations where insect larvae are killed." Because tempera-
during this time was the size of the planting pro- tures of at least 70° F seemed essential for oil pene-
gram. According to the R-9 annual planting report, tration, F. C. Craighead, who was in charge of WO
"The enlargement of the older forests and the addi- Forest Insect Investigations of the BE&PQ, noted
tion of several new purchase units in the Region that Vermont spring temperatures alone would not
during the past three years has raised the size of the make this method feasible. 9

annual planting program to 150,000 acres." The Insect problems were becoming so obvious to Re-
planting "Master Plan" called for the reforestation of gion 9 field personnel by 1937 that the Region's an-
3,000,000 denuded acres in the 15 years following nual report read like the rogues' gallery (Watts
(Grapp 1936). 1937). More than 20 pests were listed on as many

The year 1936 brought the first large-scale control hosts from the Lake States, Midlands, and Northern
operation in the Region. Three insects were treated Appalachia Subregions. Chemical control efforts
with arsenicals, but the insects of the year were var- were concentrated on grasshoppers, the forest tent
ious species of grasshoppers (Orr 1936). A severe caterpillar, and the larch sawfly. The white pine
drought on the Manistee nearly eliminated the weevil, which had no known chemical control pre-
grasshoppers' natural food supply, and in despera- scription, was treated by removing and destroying
tion they fed on pine seedlings. Millions of grasshop- infested leaders.
pers were killed when more than 18,000 acres were The Green Mountain National Forest still had its

baited with poisoned bran, but not before the young insect problems, and ERA laborers and ECW en-
plantations were severely damaged. Other acres rollees scouted to locate bark beetle infestations be-
were chemically treated for the forest tent caterpil- tween January and June of 1937. During this time,
lar (in the Chippewa and Superior) and the red- the Green Mountain experimented with Region 4's
headed pine sawfly (in the Hiawatha and Manistee). oil heating method against bark beetle larvae, but
The results of the latter treatments brought a "due to the relative thickness of the spruce bark it
change in philosophy. Chemical control began to was impossible to secure adequate control by this
prove itself in the Lake States area, and cultural method and it was abandoned" (Varney 1937). Even
control started to take a "backseat." though they weren't happy with their experiment,

During 1936, there was also a great deal of con- Green Mountain foresters suggested future experi-
cern over "... an outbreak of the spruce barkbeetle ments with "standing-burning" methods of control
on and near the Green Mountain National Forest in such as the use of heavier oil, a propane or gasoline
Vermont. 8 E. E. Carter, Chief, Division of Timber torch, or a standard plumber's torch.

SCarter, E. E. Chief, Division of Timber Manage-
ment, WO. Letter to the R-7 Regional Forester. Sep- 9Carter, E. E. Letter to the R-7 Regional Forester.
tember 8, 1936. November 14, 1936.
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In June of 1937, Craighead wrote to J. E. Evenden Entomologist in Charge of the BE&PQ, suggested
in Idaho as follows: that "... no direct control measures such as spraying

are feasible in forested areas because of the cost." He
The Forest Service have a right nice

felt that the only practical method was the one usedbarkbeetle outbreak on the Green
on September 17, when 90,000 European parasites,

Mountain National Forest in Vermont. Dahlbominus fuscipennis (Zetterstedt), "... were lib-
This is a spruce area and there are ap- erated at three points within a radius of two miles of
proximately 5,000 trees infested. It was Lincoln Village. ''12 Because of the increased impor-
planned to handle it by timber sale but tance of the sawfly, representatives of the Bureau
those "uncanny New Englanders" arranged a conference with representatives from the
somehow or other got the idea that the Canadian Government on November 12. They de-
trees will be a lot cheaper after they are

cided "... to enlarge the work on propagating para-dead and the Forest Service couldn't
sites in this country with the idea of increasing the

get any bids. Consequently they have number that may be available for colonization. ''13
the bug trees and the green trees still
on their hands, l° On November 15, 1937, the Green Mountain tried

a new method to get rid of the spruce beetlenthis
He then asked for the "loan" of one of Evenden's

time experimenting with the explosive fuses
experienced men starting July 1, 1937, because of Cordeau-Bickford and Primacord, manufactured by
plans to "... use the chemical method of treatment the Ensign-Bickford Company primarily for quarry-
during the summer and other methods through the ing. Both enclosed TNT in a fabric cord. The fuses,
Fall and probably chemical sprays next Spring. ''1° which explode along their length almost instanta-
The plan was to use copper sulphate in 1937 and to neously, were wrapped around both dead and in-
try chemical sprays, principally orthodichloroben- fested green trees. All experiments proved unsatis-
zene and napthalene carried in fuel oils, in the
spring of 1938. However, "between July 17 and Au- factory as reported by the manufacturer:
gust 16 [1937] some 260 infested trees were treated Our product, Primacord, was not of
with copper sulphate," but "... this method did not sufficient strength to debark even the
prove satisfactory, due in part to the overlapping of dead trees, the bark of which is gener-
generations and decadent condition of the ally very loose. Cordeau-Bickford
trees .... ,,11According to the Green Mountain fiscal wound spirally about a tree would re-
year (FY) 1938 report, 440 trees (probably including move the bark on dead trees for a dis-
the 260 previously mentioned) were treated by cop- tance of about 10 feet up from the
per sulphate injection on two widely separated areas ground, but higher on the tree where
during the 1937 summer period of sap flow. (A total the bark is generally tight Cordeau
of 36,420 Federal, State, and private acres were in- would score thru the bark but would
fested.) Concurrent with this chemical treatment, fail to peel it. Various methods ofappli-
foresters peeled the bark of infested trees. "During cation of Cordeau were tried using
late summer and fall, trees were cut and decked for varying distances between spirals and
winter burning" (Woodbury and Newman 1938). In by running the Cordeau lines perpen-
Falls Brook, Vermont, where the chemical injections dicularly on all sides of the tree. 14

took place, a horse was used to skid 12-foot logs into The late 1930's and early 1940's brought shifts in
larger decks for burning. While the Green Mountain personnel and emphasis. E. W. Tinker, Regional
report states, "Where practicable infested timber
was salvaged," it also notes, "It is felt that burning Forester, left Milwaukee to become Assistant Chief
is the only sure way of obtaining complete killing of 12Brown, R. C. Entomologist in Charge, New
all insects." Haven, Connecticut. Letter to Mr. Otto G. Koenig,

Forest Supervisor, Green Mountain National Forest.
In addition, the Green Mountain had a European September22, 1937.

spruce sawfly infestation that year. R. C. Brown, 13LeCron, J. D. Assistant to the Secretary, Depart-
ment of Agriculture, WO. Letter to C. Edward Behre,

S°Craighead, F. C. Entomologist in Charge, Forest Secretary, Northeastern Forest Research Council.
Insect Investigations. Letter to J. E. Evendon. June December 16, 1937.
17, 1937. 14Brandon, J. K. Vice President, the Ensign-

llSchaffner, J. V., Jr. Memorandum for Mr. R. C. Bickford Company. Letter to R. M. Evans, R-7 Re-
Brown. November 16, 1937. gional Forester. December 2, 1937.
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in Washington in 1936. Lyle F. Watts took on Tin-
ker's former responsibilities. Similarly, L. W. Orr,
one of the principal entomologists in Region 9, was
transferred to the BE&PQ in Washington in 1938
and was replaced by H. J. MacAloney (Watts 1938).
Foresters in Region 9 suggested that the Bureau re-
search the jack pine budworm problem because no
control method was suitable, but funds were lacking.
In 1938, E. E. Carter wrote Regional Forester Watts
that it was fortunate that Watts did not ask for an

allotment from the limited insect contingency con-
trol fund held in Washington "... in view of the
urgency of the demands on this fund for control work
against barkbeetles in several of the western Re-
gions. ''15

A devastating hurricane on September 21, 1938,
blew down about 3-billion board feet of timber in

New England and brought Congressional appropria- White pine trees as large as 3 feet in diameter dam-tions to the White Mountain National Forest in New
aged by the 1938 hurricane in New Hampshire. As

Hampshire and Maine. The White Mountain re- many logs as possible were stored in ponds to pre-
ceived $500,000 for forest fire hazard reduction and vent damage from insects and disease. Joseph Kay-
Congress appropriated an additional "... $5,000,000 lor of the USDA Forest Service is standing on afor forest-fire-hazard reduction work outside the na-

tional forests in New England" (Gill and Dowling fallen tree.
1943). Under the leadership of E. W. Tinker, two
major activities were almost immediately under- national forests as they had done in previous years.
taken--".., the protection of the affected area from In addition, the reduction in CCC crews because of
fire and the salvaging of the hurricane-damaged the upswing of the Nation's economy nearly halted
timber so that owners could recover some of the val- insect surveys. The Bureau therefore sent vials of
ues that otherwise might be lost to them." Because alcohol to the districts so field personnel could send
much of the downed "... timber was pine, water in specimens as they found them during their rou-
storage was used whenever possible to eliminate tine work (Price 1940).
damage from insects and disease" (Gill and Dowling
1943). (This is a method that Carolus Linnaeus
[1707-1778] is said to have recommended in Sweden
in the 18th century.)

While the Region 7 annual insect report (CY 1939)
did not reflect these activities, it did show that no
insect control project had been conducted that year;
consequently the Region 7 report was confined to
"Percent of Reduction Obtained" (Evans 1940). For

example, a survey of the Boydon Brook area of the
Green Mountain showed that the number of spruce
beetle-infested trees per acre dropped from 80 in
1938 (before treatment) to less than 0.1 in 1939.
Entomologists also checked the status of the bark
beetle in the blown down spruce on both the White
and Green Mountain Forests but found no threaten-

ing outbreaks (Evans 1940).

Pressure of research in 1939 and 1940 kept Bu- Hurricane-damaged 65-year-old managed spruce
reau personnel from making regular visits to the stand in the White Mountain National Forest 1938.

15Carter, E. E. Letter to L. F. Watts. November 15, No bark beetle outbreaks occurred in the downed
1938. spruce.
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The Region 9 annual insect report for 1940 connection with national defense and should be car-
pointed out that research was needed on problems ried on without interruption ..." (Price 1942). The
developing from the large-scale planting program of 1941 annual report marked the first discussion of
the previous years. The older plantings were being the Saratoga spittlebug. Graham in 1956 recalled
injured by various sawflies and the white pine wee- that in 1940 this insect was known only in museum
vil; and they needed attention and protection (Price collections, but 16 years later, it had become" .... one
1941). In his annual report for 1940, Regional of our most serious pests of sapling hard pines."
Forester Price insisted, "This problem is considered Assistant Forester Arthur O. Schafer (1942) re-

so important that a request has been made to the ported in the annual planting report from the Hi-
Division of Forest Insects to carry out a study of awatha that spring planting was less than usual
plantation insects." Consequently, a grandiose study because of stock shortages. Although the fall season
was proposed to devise "... silvicultural methods of was characterized by an abundance of stock, there
preventing or limiting serious insect injury to the was an acute shortage of labor. "Local men are diffi-
pine plantations of the :Lake States. ''16 Optimisti- cult to secure and the quality is very poor being
cally it included research on stand density, site vari- largely those dropped by reduction of W.P.A." Nev-
ation, mixed plantings, and insect resistance. Plan- ertheless, a serious white pine weevil infestation in
tation insect research began in 1941 on the Manistee 485 acres of jack pine was controlled on the Hi-
with the Chittenden Nursery, Wellston, Michigan, awatha--".., the infested terminals were removed

as headquarters (Price 1942). by cutting with pocket knives and the tips burned"
During CY 1940, Region 7 undertook two small, (Schafer 1942). That year marked the first recorded

direct insect control jobs. One was the spraying of chemical treatment on the Waynem186 acres were
lead arsenate against the larch sawfly in a recre- hand sprayed with lead arsenate for the redheaded
ational area on the Allegheny--"Within two days pine sawfly (Fowler 1973a).

after the treatment all of the insects were dead" (R-7 The most serious outbreak in Region 7 during
Forester 1941). The procedure on the second project 1941 was on the White Mountain where 4,000 acres

began with sending CCC crews to scout the spruce of maple, beech, and birch were almost completely
beetle on 600 acres of the White Mountain. They defoliated by the saddled prominent (Heterocampa
located 396 infested trees which, early in 1941, were guttivitta (Walker)). No control work was planned
felled, "cut into short lengths, split, and piled over because when J. N. Schaffner of the BE&PQ exam-
the stumps together with the brush and set afire" ined two areas, he found that native predators had
(R-7 Forester 1942). already destroyed 59 percent and 91 percent, respec-

Region 7's 1940 annual insect control report noted tively, of the pupae (R-7 Forester 1942).

that Forest Service personnel had recognized natu- During the war years there was a shortage of
ral control of an infestation in the vicinity of :Peru, workers on the forests. Hundreds of thousands of
Vermont. Even though 15 to 20 percent of the trees CCC enrollees had answered the call to war in 1941.

in a red pine plantation had been defoliated by the Congress, concluding that the purposes for which the
redheaded :pine sawfly, few of their cocoons could be CCC had been created had been served, eliminated
found. Instead "... there was considerable evidence the 9-year-old CCC program in June of 1942
of their destruction by ground-inhabiting rodents" (Guthrie 1943) and there was little concerted effort
(R-7 Forester 1941). after that to survey for insects. Planting, although

Region 9 foresters were confident about their plan- diminished, continued through the efforts of consci-
ration insect research at the end of 1941. Their an- entious objectors and prisoners of war who lived in
nual report stated, "Already it is reported that there the abandoned CCC camps.

is evidence that proper management methods will Research continued on plantation pests but con-
ensure a limitation of damage by [plantation] in- centrated on the Saratoga spittlebug, which had de-
sects." The Regional Forester, however, feared that stroyed portions of numerous Region 9 plantings
what had been gained might be lost as the country
entered the war. Hence his insistence that "This since 1940 (Ochsner 1943, 1944; Secrest 1945), and

the larch sawfly, which had been active on the A1-
plantation problem is given first priority rating in legheny since 1940 (R-7 Forester 1943). Control pro-

16Anon. 1940 (?) Outline for a proposed ecological grams dwindled; when needed they were mostly cul-
study of the pine plantations in the Lake States Re- tural and implemented in cooperation with the
gion to determine silvicultural methods of preventing Civilian Public Service Corps. The Corps' major con-
serious insect injury, trol effort was cutting pine tortoise scale-infested
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trees and either leaving the cut material on the
ground (the scales cannot live on the cut material) or
burning it (Ochsner 1943, Wales 1945). Because of
limited research information, curtailed surveillance,
and shortage of materials, no chemical pesticides
were applied on national forest lands in 1943 and
1944.

In 1944, Region 7 personnel realized that the
spruce budworm was threatening spruce-fir stands
on both the White and Green Mountain Forests. En-
tomologists knew that they had 5 to 10 years in
which to prepare for possible epidemic outbreaks. In
January of 1945, the Northeastern Forest Experi-
ment Station and Regional Office personnel con-

ducted training sessions for staff from both forests, N-3-N biplane equipped with a spray dispensing ap-
and they helped draw up a plan of action. This plan paratus that was used in the first DDT control op-
contemplated eration in Eastern Region national forests in July

. . . a survey to determine areas of 1945. The Saratoga spittlebug was treated on 478
high hazard, to direct timber-sale oper- acres in the Nicolet National Forest. Photo by H. C.
ations into such areas, and [formu- Secrest.
lated] a program for postwar TSI work
in hazard reduction which cannot be agents, this new chemical was welcome. When the
handled through commercial sales effectiveness of DDT was proven, it became almost
(Mattoon 1945). the sole panacea for forest pest control.

As the early years of chemical insect suppression The Saratoga spittlebug had been the greatest
were coming to a close, entomologists throughout concern in Region 9 since 1940, and researchers con-
the 20 Northeastern States had time to reflect on the cluded in the early 1940's that

past successes and failures from arsenical applica- Control through the use of chemicals
tions. By this time more than $3 million had been obviously would not be satisfactory.
spent on the control of insect outbreaks in all Fed- The adults are sucking insects and a
eral land, and a proportional amount of this had contact insecticide would be necessary.
been used in the Eastern Region (Gill and Dowling They are extremely active, and any
1943). movement of the branches, such as

Besides doing limited research, the Division of
Forest Insect Investigations became fully responsi-
ble for surveys during the war. With a shortage of
personnel and added responsibilities, the Division
did what it could, but like other short-handed agen-
cies it tightned its belt and waited out the war.

The DDT Era

(1945-1964)

In the history of pesticide usage, the 20-year pe-
riod after World War II aptly qualifies as its "Golden
Age." Paul Miiller's discovery of the insecticidal
properties of DDT in 1939 and its subsequent success A hand pump was used to transfer the DDT-oil mix-
during the War led to its almost immediate testing ture from the 55-gallon drums located on the bed of
against forest pests. Because arsenicals were harm- the truck to the spray tank of the N-3-N. Photo by
ful to man and not totally successful as control H.C. Secrest.
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would occur if a forcible spray was be- At this time the Forest Service is in

ing projected against the trees, would no position to define the limits of use-
be sufficient to cause them to move be- fulness of DDT in its work. We intend

fore the spray would cover them. The to consider fully both its advantages
nature of the nymphal development, in and disadvantages under the widely
masses of spittle usually beneath the varying conditions which we have to
litter surrounding the root collar of the meet .... Before its use is fully ac-
sweet fern plants, precludes the use of cepted, the Service would want to know
contact sprays such as have been used what can be expected under a given set
successfully against the pine spittle of conditionsmwhat forms of beneficial
bug (Secrest 1944). life, insects, birds, amphibians, fishes,

etc. would be endangered and to what
After pesticide screening tests on the spittlebug in extent (Swift 1945). (See appendix III
1944 found DDT far superior to arsenicals and other for Swift's complete statement.)
chemicals (Anderson 1945, Secrest 1945), large-
scale DDT tests followed in 1945 (Sump 1946, While foresters were testing DDT in Wisconsin in
Secrest 1946). The first test occurred on July 13 and 1945, silvicultural methods predominated in Re-
14, 1945, when an N-3-N navy trainer plane sprayed gion 7. There was such a demand for "National
DDT at 0.25 to 5 lbs/acre on 478 infested acres on the Forest stumpage" that stands vulnerable to spruce
Nicolet. Shortly after the higher dosages succeeded budworm attacks were reduced through commercial
in the tests, an additional 65 acres were treated on timber sales. As Forester Tabbutt wrote in the 1945
the Ottawa. annual report:

In the Nicolet study, the Fisheries and Wildlife The personnel on both the Green and
Service assisted the BE&PQ's Division of Forest In- White Mountain National Forests have
sect Investigations in determining effects of DDT received training in identifying bud-worm attacks and are on the alert for
spraying on wildlife inhabiting the area. They were
quoted in the 1945 annual insect report as observing new outbreaks of the insect. In the
that "no ill effects to any vertebrates were found in meantime, every reasonable effort will
the area." The report added, however, that "In one be devoted to placing our spruce-fir
pothole adjacent to the [sprayed] area.., eight dead stands in the best silvicultural condi-
frogs were found and in an adjacent lake one small tion to resist attack and minimize dam-
paralyzed garter snake and one dead frog were age (Tabbutt 1946).
found." Subsequently, spraying at dosages of 2 lbs/ Similar cultural controls were made against the
acre or less was recommended. The report further spruce beetle, the bronze birch borer (Agrilus anxius
noted the Region's plan to purchase enough DDT to Gory), and beech scale (Cryptococcus fagisuga
spray 3,000 to 4,000 acres the next year (Sump (Lindinger)). In addition, Region 7 arranged to pub-
1946). lish and distribute a pamphlet to advise private

Such DDT tests did not go unnoticed by Forest landowners in New Hampshire and neighboring
Service officials in Washington. Only 3 months after States about the control of the latter two insects plus
the Wisconsin spraying, the Agency demonstrated the spruce budworm.
how cautious it was about the new insecticide. In Direct control measures initiated in New England
October of 1945, Lloyd W. Swift, Chief of the Forest forests in 1945 were expanded in 1946. Forester Tab-
Service's Division of Wildlife Management, stated butt reported:

the Forest Service's position on DDT at the 41st An- Scouting and investigative work
nual Convention of the National Audubon Society. have been continued in a systematic
The position statement "... was part of a discussion manner as a means of detecting any
on the use and effect of DDT by Federal, state, mu- new infestations or changes in existing
nicipal, university, and conservation organization conditions on the ground. Early detec-
representatives .... ,,17 Swift concluded the state- tion of any "hot spots" that may occur
ment as follows: will enable us to initiate such cutting

operations as may be desirable, with-

17Granger, C. M. Assistant Chief, U.S. Forest Ser- out undue delay. The increasing de-
vice. Letter to Regional Foresters and Directors. mands for National Forest stumpage,
November 16, 1945. both softwood and hardwood, are being
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utilized to the fullest possible extent to FY 1948 would include funding for such a position
remove mature, overmature and deca- (Wales 1947).
dent timber and thereby improve the
vitality of the residual stands (Tabbutt The year 1947 was, as predicted, the largest sprayyear in Region 9 since the late 1930's--more than
1947). 18,500 acres but now applications were easier be-

According to available records, Region 7 had yet to cause foresters depended less on hand spraying and
use DDT in its national forests, more on the biplane. Bids were taken for aerial

Forest pests seemed to build up and become more spraying and low bidders on most of the flying were
widely distributed in Region 9 during 1946. The red- the Safeway Crop Dusting Company of Decatur, Illi-
headed pine sawfly had long been a pest in the Lake nois, and Air-Spray of Eagle River, Wisconsin (Jones
States forests and now was breaking out on the 1948). Regional pioneers in DDT and airplane con-
Shawnee. In fact, several foresters questioned fur- trol were H. A. Bess, C. B. Eaton, and D. M. Ben-
ther planting of pines because of problems in general jamin.

in plantations. Both the redheaded pine sawfly and Airplanes and DDT led to a swan song for arseni-
Saratoga spittlebug were serious problems, and cals in 1947. Although more than 2,000 redheaded
white pine weevil and Nantucket pine tip moth pop- pine sawfly-infested acres had been hand sprayed
ulations were on the upswing, with lead arsenate in 1946, only 87 acres (in the

DDT in an oil solvent was sprayed by air against Nicolet) were hand sprayed in 1947--possibly from
the Saratoga spittlebug on more than 2,500 acres in leftover supplies (appendix II, p. 45-46, 47-49).

the Nicolet, Ottawa, and Manistee (appendix II, More than 2,000 acres were aerially sprayed to
p. 45-46). DDT-oil and DDT-wettable sprays were
applied both by air and by hand against the red- control the redheaded pine sawfly on the
headed pine sawfly in the Manistee, Hiawatha, Chequamegon during the summer of 1947. The de-
Chequamegon, and Shawnee. In July of 1946, a few gree of success using a 1/2 lb/acre DDT mixture
lab-reared parasites obtained from the Dominion ranged from 0 to 50 percent, however, necessitating
Parasite Laboratory, Belleville, Ontario, were re- some respraying by air (using a 1-pound mixture on
leased against the sawfly in infested areas (Wales 75 acres, which was reported to be 100 percent effec-tive) and by hand (using a 1/4-pound mixture on
1947). 416 acres, which was 90 to 98 percent effective).

Region 9's 1946 annual report gave tentative Chequamegon's Acting Forest Supervisor Halvorson
plans for the 1947 control program, which showed a (1947) reported encountering problems other than
potentially enormous increase in the use of air- initial poor aerial spray results. For example,
applied DDT: "... it will probably be necessary to
spray approximately 13,800 acres" (4,300 acres of Poor distribution of the spray was en-
spittlebug and 9,500 acres of sawfly infestations), countered soon after the start of the job,
The Assistant Regional Forester further estimated due partly it is believed, to wear in the
that the cost of insect control in 1948 might be as pumping apparatus on the plane, and

high as $30,000 and suggested that such an amount partly to clogging of the nozzles ....
"... be earmarked for this work" (Wales 1947). When an attempt was made to use

Because Region 9 was still understaffed after the Highway 77 as a landing strip, the
War, the report concluded by stating that in the past plane nosed over, damaging it suffi-
land managers had depended heavily on the ciently to put it out of commission for a
BE&PQ's Division of Forest Insect Investigations week, delaying the job (Halvorson
"... but the problem has now become so large that we 1947).

cannot very well expect that office to handle all of The Shawnee was also sprayed for the sawfly that
the various phases of work the job entails." The an- year, but Bess and Eaton (1948) reported that the
nual report recognized the need for more control was erratic.
"Technically-trained personnel, who can spend full
time on the job making reconnaissance of infested G.W. Jones (1948), Chief, Division of Timber
areas and determining insect abundance .... " The Management, described the aerial treatment of the
report called these personnel "... essential to any spittlebug in the Nicolet and Ottawa as "very suc-
evaluation of potential damage sufficiently accurate cessful." He reported that inconsistent aerial spray-
to enable adequate planning for control." The Assis- ing results against the redheaded pine sawfly "can
rant Regional Forester promised that estimates for be attributed to the size of the globules of oil spray as
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they struck the trees and insects .... Some experi- Forest Insect Laboratory, Beltsville, Maryland, who
menting which was done using various types of noz- had previously worked closely with Bess, took his
zles under different pressures seems to bear out this place as Entomologist in Charge at the Milwaukee
contention." After experimentation "to determine Laboratory. Daniel M. Benjamin is of the Milwaukee
the minimum effective dosage" to control the sawfly, Laboratory was also a major advisor to the Forest
Bess and Eaton (1948) concluded that 1/2 to 1 pound Service concerning insect infestations during this
DDT in i gallon of spray per acre was satisfactory. If period (Jones 1949). Frank C. Craighead retired in
properly applied under favorable conditions, the 1950 after 30 years of service as head of the Bureau.
lower dosage was ample--"especially if the larvae He was succeeded by James M. Beal.

are not beyond the 4th instar." In 1949, Region 9 experienced insect infestations
While Region 9 was going ahead full throttle with similar to those in 1948; about 8,700 acres were

DDT spraying, Region 7 was able to continue apply- sprayed with DDT to control the redheaded pine
ing silvicultural controls. Except for the bronze birch sawfly, larch sawfly, and Saratoga spittlebug.

borer, Region 7 had no insect epidemics. An ex- "Chlordane, the first of the cyclediene insecti-
tremely cold winter in 1947-1948 held in check in- cides " (Telford 1967), was developed in 1945 and
sects like the beech scale (Mattoon 1948). " ""

used in 1949 as poison bait to control grasshoppers
The Forest Pest Control Act of 1947 (16 U.S.C. on nearly 1,300 acres in the Manistee. This treat-

Sections 594-1 to 594-5) established a definite pest ment, in addition to 30 Hiawatha acres treated with
control policy for all forest land in the United States. ammonium sulphate, marked the last year that
It was especially significant because it recognized grasshopper control was conducted. In the 1949 an-
the need to detect dangerous pests and provide for nual report the Assistant Regional Forester wrote,
the control of outbreaks. "The language of the Act "The Region now has two mistblowers, which should
[reflected] the enthusiasm for direct, usually chemi- permit treating areas up to 100 acres very effec-
cal, means of pest control" (National Academy of tively" (Ochsner 1950). This equipment was a boon
Sciences 1975). It also provided for pest-control cost- to foresters, for while the cost was comparable to
sharing--wherebycost of control on privatelyowned spraying by plane, the mistblower could be used
land could, under certain circumstances, be subsi- when spraying by plane was impractical. Mistblow-
dized by Federal funds. The Act further provided ers were used on 440 acres in the Chequamegon,
funds for insect surveys "... to detect and appraise Hiawatha, and Manistee that year.

infestations of forest insect pests and tree diseases, In a 1950 letter to division chiefs, W. S. Swingler 19
to determine the measures which should be applied summarized Region 7's previous 5 years of insect
on such lands..." (USDA 1978). Incidentally, there control as follows:
were no direct provisions in the law for research.

As the 1940's neared an end, DDT remained the Practically all pulpwood operations
prevalent insecticide for most forest pests. Foresters during the past five years have been to
had learned that DDT cost less and was generally salvage the spruce and fir infested with

less toxic than other previously used chemicals, re- lSBenjamin and others have published summaries
sulting in its becoming overemphasized in the minds of the insecticide use in Wisconsin forests from 1926
of some. In 1948, about 7,500 acres in Region 9 were to 1976. Their three University of Wisconsin-
treated against infestations of the spittlebug (aerial Madison Forestry Research Notes are as follows:
spraying) and redheaded pine sawfly (hand and Daniel M. Benjamin, Donald W. Renlund, and Don-
aerial spraying). Spraying equipment had improved
considerably by 1948--the airplanes were better ald C. Schmiege, "A brief history of the use of insecti-cides in Wisconsin forests," No. 98, April, 1963;
equipped and able to carry larger loads than in the Daniel M. Benjamin, Donald W. Renlund, and
past and were flown by first-rate pilots. One airplane Imants Millers, "Insecticide use in Wisconsin forests:
in Region 9 developed engine trouble during spray-
ing, however, and the pilot and plane came down in 1963-1968," No. 146, April, 1969; and Daniel M.
the trees. The plane was a total loss, but fortunately Benjamin and Donald W. Renlund, "Insecticide use

in Wisconsin natural forests and plantations: 1969-
the pilot escaped serious injury. 1976," No. 198, December, 1976. The fourth note in

Major personnel changes occurred in 1948-- the series, covering 1977 to 1984, is currently being
Henry A. Bess, head of the Division of Forest Insect prepared.
Investigations of the BE&PQ went to work in 19Swingler, W. S., R-7RegionalForester. Memo to
Hawaii and Charles B. Eaton, an entomologist at the Division Chiefs. October 9, 1950.
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the spruce budworm and fir bark louse
[Chermes piceae Ratz.], and to provide
resistance to these insects. The cut-

tings have been made in accordance
with the recommendations of entomolo-

gists and research silviculturists.

Clearly foresters were polarizing into two factions--
those who used silvicultural methods and those who

were spraying chemicals. Foresters in Region 7 re-
mained conservative.

The decade of the 1950's was not long underway
when the Chief of the Division of Timber Manage-
ment, Ira J. Mason, wrote to all Regional Foresters

as follows: Bell helicopter at loading point taking on 50 gallons
Mr. Carter's S-Control, Insect memo- of DDT spray for use against the white pine weevil

randa of December 6, 1932 and Septem- in jack pine plantations in the Manistee National
ber 28, 1939 itemized the data to be Forest in May 1950.
submitted to this office on insect con-

trol work accomplished annually, proper time with no wind movement, the results
We wish to restate these instructions were disappointing. However, McIntyre (1951)

and bring them up to date with the con- stated that a simultaneous knapsack spraying treat-
ditions that now prevail, ment on 235 ornamental red pines (1/4 acre) at 64

gallons per acre was highly successful. He con-
The main purpose of the data is to cluded:

furnish this office with information on

accomplishments and expenditures. It appears that a large volume of
Narrative is not desired, but rather fac- spray is required to effect satisfactory
tual data in tabular form. 2° control of [the pine shoot moth]; vol-

umes which would be entirely imprac-
The 15 main types of data required were to be sub- tical to apply with helicopters or hy-
mitted on a calendar year basis by November 1 of draulic equipment except on small
each year and included: control expenditures, per- ornamental plantings of high value.
cent of reduction obtained, and number of worker
days used (in control work) on the project. R.C. Brown, Entomologist in the BE&PQ, New

Haven, Connecticut, wrote a memorandum to those
The reports in response to Mason's directives from interested in the control of the pine shoot moth by

Regional Foresters in Regions 7 and 9 showed that the use of aircraft:
the 1950's, like the late 1940's, were almost totally
DDT years. For example, white pine weevil was It seems to me that the only practical

• treated for the first time in Region 9 in May of 1950 method of combatting the shoot moth
when a Bell helicopter sprayed Manistee plantations problem is to refrain from planting red
with DDT-oil solutions. In August of the same year, pine in those areas where the shoot
the walkingstick in the Nicolet was sprayed with moth can survive low winter tempera-
DDT by plane--that treatment was the only insecti- tures. Our surveys are designed to de-
cide treatment ever to be used against the walking- termine the location of such areas in
stick in an Eastern Region national forest, the Northeast. 21

In July of 1951, Region 7 tried helicopter spraying One of the recipients of the memorandum, Acting
with DDT at 4 gallons per acre on 71 Allegheny Regional Forester Mattoon (R-7), remarked, "Inas-
acres to control the European pine shoot moth. A1- much as we have used red pine quite extensively for
though the helicopter pilot did an exceptionally thor-
ough spray job and the spray was applied at the 21Brown, R. C. Entomologist, New Haven, Con-

necticut. Memo to Dr. J. A. Beal, Entomologist in
2°Mason, Ira J. Chief, Division of Timber Manage- Charge, Forest Insect Investigations, Beltsville,

ment. Letter to all Regional Foresters. April 19, 1950. Maryland. October 8, 1951.
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Stearman used to treat the walkingstick with DDT. Plane spraying walkingstick-infested hardwood
The biplane was fitted with a boom and nozzle at- stands in the Menominee Indian Reservation
tachrnent beneath the lower wing, and a wind- the treatment was highly successful. Photo by
driven positive displacement pump was mounted Charles B. Eaton.
on the landing gear. Photo by Charles B. Eaton.

Although the gypsy moth was first introduced into

planting and until recently have considered it one of the country and the Eastern Region in Medford,
our most desirable species, we have requested Dr. Massachusetts, in 1869, available records show that
Brown to keep us advised as to the results of his it was never chemically treated in any of the 16
surveys in this respect. ''22 Eastern Region national forests until 1954 when it

was sprayed with DDT on 410 acres in the White
The shoot moth on the Allegheny attracted much Mountain (appendix II, p. 53). (Although the White

attention again in July of 1953, when Region 7 re- Mountain again used chemicals against the gypsy
quested $1,000 from the Washington office to "... go moth in 1970 and 1972, the only documented treat-
into some of the less heavily infested plantations to ment in another Eastern national forest occurred in
remove with hand labor the affected branch tips of 1974 when carbaryl was used on 800 gypsy moth-
some of the trees or remove heavily damaged trees infested Manistee acres.)
entirely. There are now 145 acres of known affected
red pine plantations. ''23 After much correspondence In 1957, the pine shoot moth was again a problem
and delay (due, in part, to the BE&PQ being low on in Region 7 when $750 was requested from Wash-
travel funds), Tom McIntyre of BE&PQ reexamined ington to handpick or prune and burn buds in 40
the plantations sprayed in 1951 and decided that infested Allegheny acres. The Northeastern Station
Region 7's suggested control measures were not fea- had approved the control method, believing that it
sible because (1) the trees were too tall for close ex- "might save an expensive aerial control job later. ''25
amination of branch tips and terminal buds; Similar work was allotted $2,000 for June of 1958. 26
(2) adequate control required complete eradication Unfortunately, no existing Region 7 reports confirm
within a plantation, not partial as was suggested; that the control work was completed.
and (3) the requested $1,000 would control about 8 or The East was not the only area in which entomol-
10 acres, far short of an effective job. At least tempo- ogists recommended silvicultural controls to prevent
rarily, Allegheny foresters abandoned the plan to damage by insects. In the early years Graham rec-
"eradicate" the European pine shoot moth from the ommended cultural methods, but later he summa-
forest's plantations. 24 rized the history of the Lake States forests as one of

extremes: (1)rapid and wasteful logging,

22Mattoon, M. A. Acting Regional Forester, R-7. (2) burning and reburning to keep unsuited forest
Memo to the Chief, Forest Service, WO. October 25, land open for agriculture, (3) replanting with toomuch of the same species and age class on contiguous1951.

2301son, Roy W. Acting R-7 Regional Forester. Let- 2501son, Roy W. Acting R-7 Regional Forester.
ter to the Chief. July 3, 1953. Memo to the Chief. June 10, 1957.

24Costley, R. J. Forest Supervisor, Allegheny Na- 2601son, Roy W. Acting R-7 Regional Forester. Let-
tional Forest. Memo to the Regional Forester. October ter to Supervisor, Allegheny National Forest. April 7,
22, 1953. 1958.
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areas, and (4)relying too much on insecticides to

control infestations caused by careless planting
(Graham 1956). He asserted:

Far too much reliance is being placed
on the effectiveness of insecticidal

treatments, because they are direct and
easily understood, and too little to the

possibilities of controlling insects by
less spectacular silvicultural practices.
As a result, wide-spread spraying pro-
grams are often entered into without

much thought of either the ecological or
economic implications.

While a general rule among forest managers in the
late 1950's seemed to be "if there's a problem, spray Hydraulic sprayer applying DDT to control the Eu-
it," a few silviculturally oriented foresters continued ropean pine shoot moth in the Manistee National

to try new methods such as Region 9's interplanting Forest in 1957.
of aspen with white pine to protect the latter from

pression, forest personnel might have thought twicethe white pine weevil. Chemical treatments did not
about the cost of insect control if it meant cancelling

control the weevil and other measures were needed, their other work. Nevertheless, some foresters and
Todd (1958) reported that this pest and others such
as the shoot moth "... preclude the advisability of entomologists resisted political and other pressures
establishing new red or jack pine plantations .... " to treat areas with chemicals when it

was clear to them that treatment would
As the 1950's came to a close, however, Region 9 not be needed and could have undesir-

planned a good deal of chemical control "... within
able side effects. For example, when

the limits dictated by economic and biologic consid-
,, questioned by the Chippewa and Supe-

erations... (Hermel 1959). R-9 foresters expected to rior National Forest Supervisors, [A. C.
spray about 49,000 acres against the Saratoga spit- Hodson] explained to them that ourtlebug, pine sawflies, spruce budworm, and Eu- "'"
ropean pine shoot moth, with 50 acres each to be long-term studies showed no serious

stand damage if most of northern Min-
field tested against the white pine weevil and the

nesota was not sprayed for forest tent
Zimmerman pine moth (Dioryctria zimmermani caterpillar control. 27
(Grote)). Estimated total cost for this proposed 1960

control was $126,500. 27Hodson, A. C. Professor Emeritus, Department of
Entomology, University of Minnesota. Letter toAccording to available records, in 1960 actual con-
Richard Fowler. July 13, 1984.trol in the 16 Eastern national forests was much

less--about 29,000 acres (fig. 2). Although it had
been estimated that more than 41,000 acres would
be sprayed for spruce budworm, for instance, actu-
ally just more than 24,000 acres (in the Superior)
were treated. Nevertheless, the new decade started

off with a bang because 1960 was the largest spray
year to date. In fact, the early 1960's were the years
of highest chemical control in the history of Eastern
national forests. One contributing factor was the
"every tree must grow to maturity" philosophy, par-
ticularly in plantations during this period. The
thinking was that the time and money invested in
planting each tree would be wasted if the tree did not

mature. Perhaps another contributing factor was
that pest control was financed from a separate fund

and not by the forest or ranger district. If ranger Forest worker spraying red pine with a backpack
districts had been required to budget for pest sup- mistblower.
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He suggested the most that should be done would be

to treat campsites and some resort areas (a large-
scale shade tree project).

Although Region 7 records for this period are in-
complete, we do have evidence that forest entomolo-
gists did some control work in the first half of 1961.
A pest control accomplishment report to the Chief
(R-7 Forester 1961), for instance, shows the follow-
ing forests spent a total of more than $3,100 on these
specific insects:

Allegheny white pine weevil $1,809.73
Green Mountain balsam woolly aphid 500.00
Monongahela larch sawfly 17.59

white pine weevil 293.00
White Mountain balsam woolly aphid 500.00

$3,120.32

The $1,000 spent against the balsam woolly aphid
(really an adelgid) (Adelges piceae (Ratz.)) on the
Green and White Mountain Forests was probably for
biological control. In 1961 forest entomologists re-
leased 10,000 adult Laricobius erichsonii (Rosen.) _
beetles (imported from Germany) in these two

forests and in Maine. The beetles were dispersed at i::i
20 different locations as colonies of 500. While early i
indications showed that the beetle release was suc- Author Wilson releasing parasites to control Eu-

cessful, foresters planned that the beetles' effective- ropean pine shoot moth in the Manistee National i_
ness against the aphid would be evaluated for sev- Forest. i_
eral years after their release to help decide future ii!_
aphid suppression efforts. Ironically, 1962, the year Rachel Carson's book _

During this time, the managing editor of Organic Silent Spring first appeared in hardback, was also !i
Gardening and Farming wrote to Region 7 express- the largest spray year in what is now the Eastern i
ing concern about the possible ill-effects of mass Region--DDT was being sprayed on more than

spraying on American bird life. 2s Roy Olson, Assis- 104,000 acres of the total of 109,000 acres sprayed
tant Regional Forester, answered, in part, as follows: that year (fig. 2). That year major control projects !_

took place against the spruce budworm (56,000 acres
We hold, as our primary objective, on the Superior), jack pine budworm (37,000 acres on

the control of forest insects and dis- the Chippewa and Hiawatha), and pine tussock
eases by silvicultural and management moth (8,700 acres on the Chequamegon).
practices. The use of direct control

methods employing chemicals by mass The spruce budworm continued to receive atten-
application is a last resort, tion in Minnesota on the Superior National Forest in

1963. In June of that year, Assistant Regional
In the Northeast we have had very Forester St. Amant (1963)summarized a number of

few control projects employing aerially current reports by writing, "The Superior National
dispersed chemicals. The areas have Forest is treating 40,000 acres along scenic roads
been small and great care is used to and in campgrounds" for the spruce budworm. A1-
apply the chemicals only in the place though some or all of this spraying may have taken
where they are needed. 29 place, we do not have records showing its comple-

tion. A table submitted to the Regional Forester by
2SFranz, Maurice. Managing Editor, Organic Gar- Superior's Forest Supervisor Neff (1963) showed

dening and Farming. Letter to S. P. Shaw, Forest that 1,938 pounds of DDT used on the Superior were
Service, Upper Darby, Pennsylvania. March 1, 1960. paid for by Federal Insect and Disease Control funds

2901son, Roy W.AssistantRegionalForester. Letter in FY 1963. We calculated that at the rate of 0.5 lb/
to Organic Gardening and Farming. March 11,1960. acre, more than 3,800 Superior acres were treated
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Although Region 7 annual reports for the early
1960's are not available, in Region 9 a new wave of
conservative use of insecticides became evident in

1964 no doubt in part as a reaction to Silent
Spring. This cautious attitude was apparent in a
letter written in April by R-9's Regional Forester
George S. James. He listed the 1964 insect control
projects approved by the Federal Pest Control Re-
view Board against the spruce budworm on the Su-
perior (DDT on 2,600 acres); the Saratoga spittlebug
on the Chequamegon, Nicolet, and Manistee (DDT
on 210, 890, and 200 acres, respectively); and the
jack pine budworm on the Huron-Manistee
(malathion and dimethoate as needed) and then
noted:

Special precautions (buffer strips)
are to be observed along streams and

A Ford Tri-Motor similar to the one used for spraying other sensitive areas. The jack pinebudworm infestation on the Huron Na-

8,735 Chequamegon National Forest acres with tional Forest, Michigan, involves the
DDT against the pine tussock moth in 1962. This

nesting habitat of the Kirtland's War-
plane had a carrying capacity of 4OO gallons, bler. No spraying will be done ...

within two miles of any known nesting
sites .... Malathion will be applied by
helicopter ....

with DDT for the spruce budworm that year (ap- A number of new insecticides are be-
pendix II, p. 46). ing field tested on the Huron-Manistee

N. F.'s. Dimethoate (Cygon),
As for another pest in Region 9, Ryan (1963) re- Malathion, Sevin, and Guthion are

ported that the 1962 spraying on the Chippewa had scheduled this spring ....
reduced the jack pine budworm population by 98
percent. On the Hiawatha, Millers (1963) found the Your help in providing any pesticide
jack pine budworm "... at a low level, and with in- evaluation techniques, especially in-
tensified elimination of open-field jack pine, chances volving the fisheries resource, would be
of future outbreaks will be reduced." However, Van appreciated. 3°

Denburg (1963) reported that although control ef- A July report from Acting Assistant Regional
forts were needed in 1963, population levels had in- Forester Moore (1964) showed a reversal of thinking
creased drastically in the Huron-Manistee National about spraying against the spruce budworm, "The
Forests late in the year and said that tentative plans 4,000 acres proposed for control on the Superior were
for 1964 called for large spray programs against the not sprayed as a result of a reassessment of involved
budworm, recreational values." Available records show no con-

The pine tussock moth, which had achieved atten- trol against the Saratoga spittlebug on the
tion on the Chequamegon in 1962 (8,735 acres were Chequamegon, Nicolet, or Manistee in 1964. Simi-
sprayed with DDT), had declined greatly by spring of larly against the jack pine budworm, Moore (1964)
the next year (St. Amant 1963). During this same
period, the Hiawatha had a severe pine tortoise scale
infestation. After watching dominant and other jack
pines die and noting that salvage control in 1963 had
failed to halt the problem, foresters managed this
situation by cutting and burning several "40's." Pri-
vate landowners in the area of the Hiawatha did

nothing about the infestation, and, contrary to what 3°James, George S. Regional Forester, R-9. Letter
might have been expected, their trees survived and to Robert W. Burwell, Regional Director, Bureau of
even grew to saw-log size. Sport, Fisheries and Wildlife. April 28, 1964.
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Infra-red photograph of spruce budworm defoliation. The bright red indicates hardwoods and the maroon
indicates fir and spruce. Gray indicates tree mortality.
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wrote, "The anticipated control project on the The Post-DDT Era
Huron-Manistee did not materialize. TM

Final figures for 1964 showed that in the Region's (1965-1980)
16 national forests about 500 pounds of chemicals

were sprayed. Of these, only 64 pounds were DDT, The final 15 years of this studymthe post-DDT
which was used (experimentally) against the jack era--demonstrate an overall emphasis on the eco-
pine budworm and the Saratoga spittlebug (60 acres nomic and ecological aspects of control; foresters be-
on the Manistee and 4 acres on the Huron, respec- gan to work towards intensive forest management
tivety, appendix II, p. 50 and p. 44). These two tests including integrated pest management (IPM). In
(Batzer and Millers 1965, Millers and Wilson 1965) this history, IPM is defined as a forest management
concluded the use of DDT in the Eastern national system that considers all possible pest control tech-
forests. Eichers et al. (1968) found that during 1964 niques and methods (e.g., cultural, chemical, biolog-
farmers in 19 of the 20 Eastern Region States ical, legal, mechanical) to keep insect populations
(records for West Virginia were unobtainable) used below economically injurious levels.
more than 25 million pounds of various insecticides
to control crop and livestock pests, including more The concept of IPM was not embraced immedi-
than 2.1 million pounds of DDT. They also reported ately when the use of DDT was phased out. As New-
that "... total insecticide production has increased som (1980) states, "The basic principles of biology
an average of about 5 percent a year in the last and ecology were largely forgotten or ignored" dur-
4 years." A State and Private Forestry (S&PF) re- ing what he calls the "Dark Ages" of integrated pest
port late in 1964 showed that foresters continued to control (the late 1940's through the mid-1960's)
have plans for future spraying" "The Huron- when "... pest management consultants [func-
Manistee National Forest has proposed 62,000 acres tioned] essentially as 'pesticide peddlers.'" It would
for possible control [of the jack pine budworm] in take time for attitudes and procedures to change in
1965" (S&PF 1964). But DDT was almost totally out order to bring back and improve upon early IPM
of favor with foresters, and DDT substitutes such as systems such as one that Dwight Isely developed
malathion were to be field tested at this point, against the boll weevil (Anthonomus grandis gran-

dis Boheman) in the south in the 1920's.
Thus the golden, yet well-tarnished, age of DDT

ended in what is now the Eastern Region. Long-time Blair and Edwards (1980) found that
proponents of silvicultural control and timber sale
activities were once again listened to, and the Major problems from the late 20'sun-
foresters and entomologists of the Eastern Region til late 60's that hindered the growth of

IPM were: (1)no widespread environ-Forests were developing an integrated pest manage-
ment future, mental concerns, (2) lack of insecticide

resistance problems, (3)inexpensive
and readily available insecticides, and
(4) lack of adequate money for IPM pro-
gram development and personnel in
both research and extension.

31In a January 8, 1965, letter toLes Line, Secretary No doubt the issuance of the 1965 report
of the Michigan Audubon Society, Acting Forest Su- "Restoring the Quality of Our Environment" by
pervisor D. D. Westerburg explained why the control President Lyndon B. Johnson's Science Advisory
project was cancelled: Committee helped confirm the USDA Forest Ser-

vice's
The pilot control test proposal was

turned down because of insufficient ... policy of not using persistent pes-
funds available at the Washington Of- ticides in action programs to control
rice. Recent fires and windstorms have forest insects in all cases where re-
produced extensive bark beetle out- search and field tests have demon-
breaks on the Western Forests. Bark strated that a commercially available
beetle control is considered more impor- non-persistent chemical or non-
tant than suppression of defoliators, chemical methods will accomplish a
and consequently, no funds remained control job effectively and safely
for the jack pine budworm pilot test. (USDA Forest Service 1966). i
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The foreword to the report Forest Insect Conditions that low-volume malathion (10 fluid ounces per acre)
in the United States 1965 gave a stringent admoni- reduced a spittlebug population by more than
tion: 99 percent. Van Denburg (1965) reported that the

low-volume malathion might "... revolutionize spit-
The Forest Service also warns that tlebug control in the Lake States." While various

pesticides if improperly used can be in- proposals for 1965 called for chemical control of pests
jurious to humans, fish, and wildlife; on more than 60,000 acres, available records show
that the directions and precautions that about 1,500 acres were actually treated (Fowler
governing their use should be closely 1973a, 1973b).
followed; and that overdosing is dan-
gerous and should be avoided. Special Concern about DDT remained strong the next
care should be taken in applying pesti- year in the Forest Service. For instance, in August
cides along the edges of rivers and 1966 District Rangers on the Ottawa received a
streams, around ponds and lakes, and memorandum stating, "We can no longer use DDT
in grazing and foraging areas (USDA for control. A solution of lead arsenate in water is
Forest Service 1966). being recommended for use as a control measure"

against the redheaded pine sawfly. 32 Also, later that
The National Environmental Policy Act (NEPA) year a Lake States report referred to "the continuing

of 1969 (42 U.S.C. 4321, 4331-4335, 4341-4347) deft- search for a replacement for DDT" (USDA 1966).
nitely made a large impact on forest insect control in Foresters did spray more than 2,000 pounds of four
the post-DDT era: other insecticides during 1966waldrin, malathion,

The purposes of this Act are: To de- lindane, and carbaryl (appendix II). At the time,
clare a national policy which will Eastern Region farmers reduced their use of DDT
encourage productive and enjoyable from more than 2.1 million pounds in 1964 to about
harmony between man and his envi- 1.5 million pounds in 1966 (28 percent reduction),
ronment; to promote efforts which will but overall use of insecticides by farmers was up
prevent or eliminate damage to the en- from more than 25 million pounds to nearly 35 mil-
vironment and biosphere and stimulate lion (39 percent increase) (Eichers et al. 1968, Eich-

ers et al. 1970).the health and welfare of man; to en-
rich the understanding of the ecological
systems and natural resources impor- In 1967, the Forest Service as a whole continued
tant to the Nation; and to establish a its "... efforts to use safer, more effective control
Council on Environmental Quality methods for economically important forest insects."
(USDA 1978). They placed greater emphasis on biological control

techniques and "... continued to screen and test

A main provision of this Act was the requirement of nonpersistent pesticides for use in suppressing forest
an environmental impact statement to be included defoliators" (Pierce 1968).
"in every recommendation or report on proposals for The Forest Service in 1968 again stressed control
legislation and other major Federal actions signifi- techniques that relied less on the use of chemicals--
cantly affecting the quality of the human environ- particularly biological and cultural controls. Pilot
ment" (USDA 1978). studies on non-persistent pesticides continued to be

conducted during that year. According to Robert G.
A second major act during this era was the Federal Doerner (1968), who compiled the Region's annual

Insecticide, Fungicide, and Rodenticide Act (FIFRA)
as amended in 1972. Under this Act, the Environ- report, defoliators were again the worst pests in theEastern States--"Of the 22 forest pest problems en-
mental Protection Agency required the certification
of applicators and the registration of all chemicals countered, 14 were related to defoliators."
(USDA 1983). Although the Forest Service sprayed a larger

amount of insecticide in 1969 than it had for 5 years,
As part of the growing concern about the environ- it used only malathion. That chemical was sprayed

ment, forest entomologists in the mid-1960's began on more than 5,500 acres (fig. 2), in particular,
experimenting with chemicals that were far less
toxic than DDT, had a lower residual life, and usu-
ally could be applied in smaller dosages. For exam- 32Kickbusch, William L. Timber Management
ple, Wilson and Millers (1966) tested the application Staff Assistant. Memorandum to District Rangers.
of malathion with a helicopter in 1965 and found August 11, 1966.
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Silvicultural controls such as snow-depth-pruning
were used on this stand of red pine to control the
European pine shoot moth in 1969. Note that the
branch tips on the unpruned tree on the right are
below the snow line--shoot moth larvae hibernat-

ing in these branches are insulated from the cold.

worm (Fowler 1973b). Carbaryl was found to be the
Forest technician injecting aldrin into the soil with a most effective in reducing the larval population of

wand for white grub control in a Hiawatha Na- this pest.
tional Forest red pine plantation in 1967.

Similarly in 1974, carbaryl was used experimen-
tally against the cherry scallopshell moth on 225

a g a i n s t t h e S a r a t o g a sp i t t 1e b u g on t h e Allegheny acres--this treatment marked the first
Chequamegon, Hiawatha, and Huron (appendix II, time this insect was sprayed in Eastern forests. That
p. 44). same year carbaryl was also used against the gypsy

That was the last year that chemicals in very large moth on 800 Manistee acres (appendix II, p. 53).
amounts were used in the Eastern Region national No insecticides were used in the national forests of
forests. In March of 1970, a number of suppression the Region in 1975, and only one was used in 1976-
programs were planned in the Lake States, includ-
ing a 373-acre project on the Chequamegon against
the Saratoga spittlebug. 33 Existing records show
that only 61 acres (fig. 2) actually were sprayed.
Chemicals were used against the gypsy moth in the
White Mountain (carbaryl on 15 acres) and against
the redheaded pine sawfly in the Manistee and
Ottawa (malathion on 45 acres and 1 acre, respec-
tively) (Fowler 1973a, 1973b).

The next year no insecticides were used in Eastern
Region national forests, and in 1972 only 12 acres
were sprayed--carbaryl was used on the White
Mountain against the gypsy moth (appendix II,
p. 53). The only spraying on Eastern Region national
forests in 1973 was experimental on 120 acres--four
chemicals were tested against the redhumped oak- This stand of red pines has received early-basal-

pruning, and duff beneath these trees has been

33Hastings, A. R. Entomology Section Head, St. scraped away to protect them from the pine root
Paul Field Office, S&PF. Letter to Dr. James B. El- collar weevil. Because there is no longer shade at
der, U.S. Fish and Wildlife, Pesticide Monitoring. the bases of the trees, the weevils can't live in this
March 19, 1970. environment nor lay their eggs.
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_ ..................... ....... ..............::: : justifiable to use biological, chemical_ and silvicul-
tural controls, programs were curtailed and "no con-
trol" was the prevalent choice.

in retrospect, one asks whether the forest mano_
agers had gone too far, like the pendulum, by not
applying re,ore chemical control in the 1970's. The
reduced spraying has caused some losses. For in-
stance, Kucera (1985) states:

Large, outbreak-sized populations
generally develop in extensive and con-
tinuous areas of mature and overma-

ture balsam fir--the preferred host of
the spruce budworm .....

Bell 47 helicopter being made ready _r liftoff; it is By the mid-1970's, more than 60 per_
equipped with two Beecomist 350 rotary spray noz- cent of"the eastern spruce-fir forests
zies with l O0-micron sleeves, had reached the mature or overrnature

stage, and this large area of susceptible

40 pounds of malathion against the Saratoga spittle_ hosts provided a huge source of the bud-
bug on the Nicolet (appendix II, p. 46). During the worm's preferred foods: buds, male
same year, fhrmers in Region 9 used more than 23.5 flowers, and foliage from mature or

overmature trees. The outbreak, whichmillion pounds of insecticide on m_jor field crops,
hay, and pasture and rangeland, down 6 percent began in the mid-1970's, peaked in

, from 1964 usage and 33 percent from 1966 (Eichers 1978.
et al. 1978). , ....................................

In the Lake States, losses attributed
No chemicals were used in the Eastern Region's to the latest outbreak began around

fbrests during the final 4 years of this 50-year study. 1980. From 1977 through 1982, approx-
The long shadow of Silent Spring apparently had imately 485,000 cords (1.2 million m 3)
projected deeply into the 1970's and eclipsed the atti- were killed by tihe budworm. These

' 9 ' 'tudes of the 1950 s and early 1_60 s. Rachel Carson's cords represent ahnost one-half of the

fhcts and forecasts had finally made their total im- spruce4lr type. The remainder of the
pact. stands are again being defbliated after

Historically, human thought about a variety of
a 1- to 2-year decline.

matters :has swung far :in one direction., come to cen- Additionally, vast acreages of jack pine in the
ter, and then swung equally far in the opposite direc- Lake States have been killed by the jack pine bud-
tion. This kind of pendulum swing seems to have worm and deformed by the white pine weevil. Nu-
happened to national fbrest pest managers who were merous red pine plantations throughout the North-

.... T _extremely spray conscious during the DD. era, but east have also been attacked by the Saratoga
who became concerned about the environment late spittlebug, and losses there have been considerable.!

: in the 1970's and drastically limited spraying. Silent Other pests have also caused large losses. Because
Spring helped put the philosophy of :integrated pest spray programs on State-owned land in many :parts
management (IPM) onto the horizon in. the early of the Region have not abated, we :must wait fbr the

'S1960's, and to the zenith by tlhe late 1960 _. In IPM, future to decide which strategy has been the most
: alternate control methods were considered first and beneficial.[i i

"no control" was as valid a pest management recom-
mendation as was spraying. Managers strived for As we come to the end of the first 50 years of insect
IPM, but seldom, if ever, realized it because of the suppression :in the Eastern Region national forests--
lack of' appropriate technology as well as the pres- which incidentally is also the end of" the first 75
ence of constraints involving environmental con- years of the USDA Forest Service--we realize we
cerns. When fbrest managers had to make judg- must continue to look to the past in order to help
ments based on whether it was economically predict the future.
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The Next 5{)Years . .. Sometime during the next 50 years, the gypsy
moth will occupy all available ecological niches
coast-to-coast, including valuable hardwood stands

(1981o2030) in Eastern Region national forests. The gypsy moth
is not the only exotic pest that will affect the forests.

We cannot resist making some predictions based The introduction of other new pests is inevitable and
on the past as we look forward to the year 2030, eradication will be impossible. The costs of eradicat-
when the Forest Service will be 125 years old and the ing pests--in terms of environmental damage, ad-
history of forest insect suppression will have reached verse public opinion, and actual dollarsmwill be pro-
its centenary, hibitive.

Our first prediction is that forest managers will We believe that pest problems will be reduced
continue to use integrated pest management tech- overall as stands and whole forests are brought
niques to solve pest problems. Most managers real- under intensive management. But this state of man-
ize that they must include pest management when agement is a long way into the future. The low bud-
they plan stand management and not depend upon gets of the 1980's for national forest management
expensive control procedures after various crises and research will no doubt extend the time neces-
arise. Furthermore, the philosophy held by some sary to achieve intensive management. Although in-
forest managers that all trees must live and all sects are one of nature's ways of harvesting overma-
harmful bugs must die will continue to change. En- ture or overcrowded stands and making way for
vironmental concerns and economics will continue to younger, more vigorous stands, insect harvests will
be partly responsible for this change in philosophy, continue to be as wasteful as they have been spectac-
Insecticides will not be a thing of the past. New ular.
chemicals will be developed and used, but their use
will be more carefully planned biologically, environ- Finally, we predict that management will rely
mentally, and economically. New knowledge about more on the computer, and programs will be planned
(1) the pests themselves, (2) the fate of chemical in- through systems science approaches. Insects will be
secticides in the environment, (3)herbicides needed monitored by satellites; and, perhaps, pest control
to control overstory and understory, and with lasers, genetic engineering of insect pathogens
(4) substitutes for chemicals will continue to shape and other still-to-be-developed tools too unusual to
pest prevention and suppression in the future. How- predict will be only the beginning of future insect
ever, insecticide use will continue to be a vital com- management. Here ends our prognostication.
ponent of integrated pest management.

ACKNOWLEDGEMENTS
The future will continue to hinge on the past. Be-

cause large acreages of single species or mixtures of We gratefully acknowledge the assistance and
closely related tree species (especially in the Lake suggestions given to us by the following: Norina
States) were planted in the 1930's, these must be Mosby and Eddie L. Wade, Records Section, Informa-
closely monitored. Although these plantations have tion Systems Staff, Forest Service, Washington, DC;
grown beyond danger from pests such as white Richard Crawford, National Archives and Records
grubs, the Saratoga spittlebug, and the redheaded Service, Washington, DC; Staff, Federal Archives
pine sawfly, they are at the age when other pests and Records Center, Philadelphia, PA, and Chicago,
such as budworms and bark beetles will attack IL; William G. Hauser and Karl Perry, Photo Li-
them. Forest managers must prepare to meet this brary, USDA Forest Service, Washington, DC;
event. Richard J. Myhre, Scientific Photographer, USDA

In the future, more trees will be grown under in- Forest Service, Methods Application Group, Ft.
tensive culture management. Agroecosystems of hy- Collins, CO; Dr. Dennis M. Roth, Chief, History Sec-
brid Populus and other species could set the stage for tion, USDA Forest Service, Administrative Manage-
extremely damaging insect outbreaks, and the prob- ment Staff, Washington, DC; Charles Sartwell,
lems may be worse than those of pine plantations in USDA Forest Service, Pacific Northwest Forest and
the past. Selected species or clones with limited ge- Range Experiment Station, Corvallis, OR; Dr. Ken-
netic variability also may be particularly vulnerable neth Knauer, Assistant Director, USDA Forest Ser-
to injury. However, intensive culture systems will be vice, Forest Entomology and Pathology Group,
advantageous because they can allow manipulation Washington, DC; Dr. A. C. Hodson, Professor Emer-
or treatment to prevent or control pests in ways not itus, Department of Entomology, University of Min-
available to natural forests or mature stands, nesota; Dr. Daniel M. Benjamin, Professor Emer-

35



itus, Department of Entomology, University of Wis- Dana, Samuel Trask. Forest and range policy: its
consin; Dr. Fred B. Knight, Associate Dean, School development in the United States. New York:
of Forest Resources, University of Maine; Dr. Imants McGraw-Hill; 1956. 455 p.
Millers, Entomologist, Forest Pest Management, Doerner, Robert G. Forest insect conditions in the
State and Private Forestry, Durham, NH; Dr. Daniel United States, 1968: Northeastern States. 1380
R. Kucera, Entomologist, USDA Forest Service, (5200) Rep. Delaware, OH: U.S. Department of
Northeastern Area State and Private Forestry, Agriculture, Forest Service, Northeastern
Broomall, PA; Susan Tucker, Writer/Editor, USDA AreamState and Private Forestry, Division of
Forest Service, Forest Pest Management, State and Forest Pest Control; 1968. 12 p.
Private Forestry, Washington, DC; Dean H. Urie, Eichers, Theodore R.; Andrilenas, Paul A.; Ander-
Forest Hydrologist, retired, USDA Forest Service, son, Thelma W. Farmers' use of pesticides in
East Lansing, MI; James B. Hanson, Field Represen- 1976. Agric. Econ. Rep. 418. Washington, DC:
tative, Forest Pest Management, USDA Forest Ser- U.S. Department of Agriculture; Economics,
vice, Northeastern Area State and Private Forestry, Statistics, and Cooperatives Service; 1978.58 p.
St. Paul, MN; Staff, Washington National Records Eichers, Theodore; And_lenas, Paul; Blake, Helen;
Center, Suitland, MD; and Forest Supervisors and Jenkins, Robert; Fox, Austin. Quantities of pes-
District Rangers of the Eastern Region national ticides used by farmers in 1966. Agric. Econ.
forests. Finally, we would like to thank Robin Bolig, Rep. 179. Washington, DC: U.S. Department of
Clerk Typist, for her patient help in preparing the Agriculture, Economic Research Service; 1970.
typescript of this publication; and George C. Heaton, 61 p.
Biological Technician, for his many hours of work Eichers, Theodore; Andrilenas, Paul; Jenkins,
drafting the figures for this publication. Robert; Fox, Austin. Quantities of pesticides

used by farmers in 1964. Agric. Econ. Rep. 131.
Washington, DC: U.S. Department of Agricul-

LITERATURE CITED ture, Economic Research Service; 1968.37 p.
Evans, R. M. CY 1939 annual report on insect con-

Anderson, Roger F. DDT and other insecticides to trol, R-7. Washington, DC: U.S. Department of
control the Saratoga spittle insect on jack pine. Agriculture, Forest Service, Region 7; 1940. S,
J. Econ. Entomol. 38(5): 564-566; 1945. Insect Control. 2 p.

Barnes, D. F.; Potts, S. F. Airplane dusting experi- Fowler, Richard F. :Insecticide use in the national
ment for gipsy moth control. J. Econ. Entomol. forests of the Eastern Region excluding the
20(1): 213-222; 1927. Lake States: a history. Rep. S-73-12. St. Paul,

Batzer, H. 0.; Millers, I. Evaluation of some insecti- MN: U.S. Department of Agriculture, Forest
cides for control of the jack-pine budworm in Service, Northeastern Area State and Private
Michigan. In: Proceedings North Central Forestry, Forest Pest Management; 1973a. 19 p.
Branch-E.S.A.; 1965: 137-138. Fowler, Richard F. Insecticide use in the national

Bess, Henry A.; Eaton, Charles B. Airplane spraying forests of the Lake States: a history. Rep. S-72-8.
experiments to control the red-headed pine St. Paul, MN: U.S. Department of Agriculture,
sawfly. Milwaukee, WI: U.S. Department of Forest Service, Northeastern Area State and
Agriculture. Bureau of Entomology and Plant Private Forestry, Forest Pest Management;
Quarantine, Forest Insect Investigations; 1948. 1973b. 50 p.
9 p. Fracker, S. B.; Granovsky, A. A. The control of the

Blair, B. D.; Edwards, C. R. Development and status hemlock spanworm by airplane dusting.
of extension integrated pest management pro- J. Econ. Entomol. 20: 287-295; 1927.
grams in the United States. Bull. Entomol. Soc. Gill, Tom; Dowling, Ellen C., comps. The forestry
Am. 26: 363-368; 1980. directory. Baltimore: Reese Press; 1943. 411 p.

Braudner, H. Phil. Report on insect conditions. Raco, Gilmore, Dudley W. Report of insect conditions,
MI: U.S. Department of Agriculture, Forest Ser- Clark National Forest. St. Louis, MO: U.S. De-
vice, Norways Ranger Station; 1931.2 p. partment of Agriculture, Forest Service, Clark

Carson, Rachel L. Silent spring. New York: National Forest; 1935. 1 p. (plus map)
Houghton Mifflin; 1962. 304 p. Graham, Samuel Alexander. Principles of forest en-

Craighead, F. C.; Middleton, William, comps. An an- tomology. New York: McGraw-Hill; 1929. 339 p.
notated list of the important North American Graham, Samuel A. Problems caused by insects in
forest insects. Misc. Publ. 74. Washington, DC: Lake States forest plantations. In: Proceedings,
U.S. Department of Agriculture; 1930. 31 p. 10th International Congress of Entomology;

36



1956 August 17-25; Montreal, PQ. Ottawa, ON: (Fitch), with malathion in Michigan pine plan-
Mortimer Ltd; 1956(1958); 4: 261-274. rations. J. Econ. Entomol. 58(5): 942-944; 1965.

Grapp, Lloyd O. R-9 annual planting report: 1935. Moore, L. H. Forest insect and disease situation re-
Milwaukee, WI: U.S. Department of Agricul- port. 1380 (5200) Interim Rep. Milwaukee, WI:
ture, Forest Service, Region 9; 1936; S, Planting U.S. Department of Agriculture, Forest Service,
Rep. 30 p. Region 9; 1964. 6 p.

Guthrie, John D. The Civilian Conservation Corps. Nagel, R. H. Chafer beetle grub control investiga-
In: Gill, Tom; Dowling, Ellen C., comps. The tions conducted on the Chippewa National
forestry directory. Baltimore: Reese Press; 1943: Forest (a progress report for the studies con-
108-110. ducted during 1934 and 1935). Rep. Milwaukee,

Halvorson, Harry V. Summary of the work done dur- WI: U.S. Department of Agriculture, Bureau of
ing the past summer on the Chequamegon. Park Entomology and Plant Quarantine; 1936. 103 p.
Falls, WI: U.S. Department of Agriculture, National Academy of Sciences. Pest control: an as-
Forest Service, Chequamegen National Forest; sessment of present and alternative technolo-
1947; S, Insect Control. 4 p. gies. Vol. 4. Forest pest control. Washington,

Hermel, Louis C. 1959 annual report, R-9. 1380 DC: National Academy of the Sciences; 1975.
(5200) Rep. Milwaukee, WI; U.S. Department 170 p.
of Agriculture, Forest Service, Region 9; 1959. Neff, L. P. Forest insect and disease control (pesti-
8 p. cide usage). 5260 (3000) Rep. Duluth, MN: U.S.

Jones, G. Wfllard. CY 1947 annual report on insect Department of Agriculture, Forest Service, Su-
control, R-9. Milwaukee, WI: U.S. Department perior National Forest; 1963. 1 p.
of Agriculture, Forest Service, Region 9; 1948; Neillie, C. R.; Houser, J. S. Fighting insects with
S, Insect Control. 8 p. airplanes: an account of the successful use of the

Jones, G. Willard. CY 1948 annual report on insect flying-machine in dusting tall trees infested
control, R-9. Milwaukee, WI: U.S. Department with leaf-eating caterpillars. Natl. Geogr. 41(3):
of Agriculture, Forest Service, Region 9; 1949; 332-338; 1922.
S, Insect Control. 9 p. Newsom, L. D. The next rung up the integrated pest

Knight, Fred Barrows; Heikkenen, Herman John. management ladder. Bull. Entomol. Soc. Am.
Principles of forest entomology. 5th ed. New 26(3): 369-374; 1980.
York: McGraw-Hill; 1980. 461 p. Ochsner, H. E. CY 1942 annual report on insect con-

Kucera, Daniel R. Spruce budworm: once again the trol, R-9. Milwaukee, WI: U.S. Department of
budworm is killing our aging forests. In: Insect Agriculture, Forest Service, Region 9; 1943; S,
and Disease Conditions in the United States Insect Control. 4 p.
1979-83. GTR-WO-46. Washington, DC: U.S. Ochsner, H. E. CY 1943 annual report on insect con-
Department of Agriculture, State and Private trol, R-9. Milwaukee, WI: U.S. Department of
Forestry, Forest Pest Management; 1985: 38-43. Agriculture, Forest Service, Region 9; 1944; S,

Mattoon, M. A. CY 1944 annual report on insect Insect Control. 4 p.
control, R-7. Washington, DC: U.S. Department Ochsner, H. E. CY 1949 annual report on insect con-
of Agriculture, Forest Service, Region 7; 1945; trol, R-9. Milwaukee, WI: U.S. Department of
S, Insect Control. 2 p. Agriculture, Forest Service, Region 9; 1950; S,

Mattoon, M. A. CY 1947 annual report on insect Insect Control. 10 p.
control, R-7. Washington, DC: U.S. Department Orr, Lesley W. Report on forest insect conditions,
of Agriculture, Forest Service, Region 7; 1948; R-9. Milwaukee, WI: U.S. Department of Agri-
S, Insect Control. 2+ p. culture, Forest Service, Region 9; 1936; S, Insect

McIntyre, Thomas. Helicopter spraying for control of Control. 10 p.
the European pine shoot moth on the Allegheny Pierce, Donald A. Forest insect conditions in the
National Forest--1951. Rep. New Haven, CT: United States/1967. Washington, DC: U.S. De-
U.S. Department of Agriculture, Bureau of En- partment of Agriculture, Forest Service; 1968.
tomology and Plant Quarantine; 1951.3 p. 39 p.

Millers, Imants. Forest pest conditions on the Hi- Pinchot, Gifford. A primer of forestry. Part I.mThe
awatha National Forest. Rep. Cadillac, MI: U.S. forest. Bull. 24. Washington, DC: U.S. Depart-
Department of Agriculture, Forest Service, Hi- ment of Agriculture, Division of Forestry; 1903.
awatha National Forest; 1963. 1 p. 88 p.

Millers, Imants; Wilson, Louis F. Suppression of the Pinchot, Gifford. A primer of forestry. Part II.--
Saratoga spittlebug, Aphrophora saratogensis Practical forestry. Bull. 24, Part II. Washing-

37



ton, DC: U.S. Department of' Agriculture, Divi_ search Administration, Bureau of Entomology
sion of"Forestry; 1905.88 p. and Plant Quarantine; 1946_ 34 p.

Price, Jay H. 1939 annual report on insect control, Shirley, Hardy L.; Eyre, F. H.; Wales, H. Basil;
R-9. Milwaukee, WI: U.S. Department of Agri- Fenger, G. K., committee. Recommendations for
culture, Forest Service, Region 9; 1940; S, Insect planting in the L_e States. Milwaukee, WI:
Control. 7 p. U.S. Department of Agriculture, Forest Service,

Price, Jay H. 1940 annual report on insect control, Region 9; August 27, 1934. 12 p.
R-9. Milwaukee, WI: U.S. Department of Agri- State and Private Forestry. The forest insect and
culture, Forest Service, Region 9; 1941; S, Insect disease conditions in the Lake and Central
Control. 6 p. States, 1964. Rep. Milwaukee: U.S. Department

Price, Jay H. 1941 annual report on insect control, of Agriculture, Forest Service, North Central
R-9. Milwaukee, WI: U.S. Department of Agri- Region, Division of State and Private Forestry;
culture, Forest Service, Region 9; 1942; S, Insect 1964. 11 p.
Control. 8 p. Steen, Harold K. The U.S. Forest Service: a history.

R-7 Forester. CY 1940 annual report on insect con- Seattle, WA: University of Washington Press;
trol, R-7. Washington, DC: U.S. Department of 1976. 356 p.
Agriculture, Forest Service, Region 7; 1941; S, Sump, Albert W. CY 1945 annual report on insect
Insect Control. 3 p. control, R-9. Milwaukee, WI: U.S. Departmenti

of Agriculture, Forest Service, Region 9; 1946;R-7 Fores_r. CY 1941 annual report on insect con-
trol, R-7. Washington, DC: U.S. Department of S, Insect Control. 4 p.
Agmculture, Forest Service, Region 7; 1942; S, Swift, Lloyd W. D.D.T. Washington, DC: U.S. De-

partment of Agriculture, :Forest Service, 1945;
Insect control. 4 p. Statement. 2 p.

R-7 :Forester. CY 1942 annual report on insect con-
trol, R-7. Washin_n, DC: U.S. Department of Tabbutt, D. W. CY 1945 annual insect control re-port, R-7. Washington, DC: U.S. Department of
Agriculture, Forest Service, Begion 7; 1943; S, Agriculture, Forest Service, Region 7; 1946; S,
In_ct control. 4 p. Insect Control. 3 p.

R-7 Forester. Pest control accomplishment reports Tabbutt, D. W. CY 1946 annual insect control re-
for Jan. 1 - June 30, 1961, R-7. 1380 Rep. Wash- port, R-7. Washington, DC: U.S. Department of
in,on, DC: U.S. Department of Agriculture, Agriculture, Forest Service, Region 7; 1947; S,
Forest Service, Region 7; 1961.1 + p. Insect Control. 3 p.

Ryan, Stephen O. Insect and disease conditions re- Telford, H. S. Entomology in the Pacific Branch_
port. 1380 (5260) Rep. Duluth, MN: U.S. Depart- plus and minus fifty years: insecticides and aca-
ment of Agriculture, Forest Service, Superior ric:ides. Bull. Entomol. Sec. Am. 13(1): 22-24;
National Forest; 1963.3 p. 1967.

St. Amant, Paul J. Forest insect and disease control. Tinker, E. W. 1930 annual report on insect control,
5200 Rep. Milwaukee, WI: U.S. Department of R-9. Milwaukee, WI: U.S. Department of Agri-

A_iculture, Forest Service, Region 9; 1963. culture, Forest Service, Region 9; 1930; S, Insect
15 p. Control. 2 p.

:: Schafer, Arthu_ O. Annual planting report: CY Tinker, E. W. 1931 annual report on insect control,
1941_Upper Michigan National Forests. Es- R-9. Milwaukee, WI: U.S. Department of Agri-
canaba, MI: U.S. Department of Agriculture, culture, Forest Service, Region 9; 1931; S, Insect
"_ rt_o est Service, Upper :Michigan National Control. 3 p.

Forests; 1942; S, Planting Rep. 11 p. Tinker, E. W. 1932 annual report on insect control,
_crest, H. C. CY 1944 annual report on insect con- R-9. Milwaukee, WI: U.S. Department of Agri-

trol, R,9. Milwaukee, WI: U.S. Department of culture, Forest Service, Region 9; 1932; S, Insect
Agriculture, Forest Service, Region 9; 1945; S, Control. 2 p.
Insect Control. 4 p. Tinker, E. W. 1933 annual report on insect control,

Secrest H. C. Damage to red pine and jack pine in the R-9. Milwaukee, WI: U.S. Department of Agri-
: _ke States by the Saratoga spittle bug. J. Econ. culture, Forest Service, Region 9; 1933; S, Insect

Entomol. 37(3): _7-448; 1944. Control. 2 p.

Secrest H. C. Experiments with airplane application Tinker, E. W. 1935 annual report on insect control,
of DDT spray to control the Saratoga spittle in- R-9. Milwaukee, WI: U.S. Department of Agri-
sect: a progress report. Washington, DC: U.S. culture, Forest Service, Region 9; 1935; S, Insect
Department of Agriculture, Agricultural Re- Control. ii p.

38



Todd, G. C. Preliminary CY 1958 annual report, R-9. Mountain National Forest; 1937; S, Insect Con-
Milwaukee, WI: U.S. Department of Agricul- trol R-7. 6 p.
ture, Forest Service, Region 9; 1958; S, Insect Wales, H. Basil. R-9 annual planting report: CY
Control. 6 p. 1930. Milwaukee, WI: U.S. Department of Agri-

U.S. Department of Agriculture, Forest Service. culture, Forest Service, Region 9; 1931; S, Plant-
Forest insect conditions in the United States-- ing Rep. 25 p.
1965. Washington, DC: U.S. Department of Wales, H. Basil. R-9 annual planting report: CY
Agriculture, Forest Service; 1966. 47 p. 1931. Milwaukee, WI: U.S. Department of Agri-

U.S. Department of Agriculture, Forest Service. culture, Forest Service, Region 9; 1932; S, Plant-
Land areas of the National Forest System as of ing Rep. 31 p.
September 30, 1980. FS-360. Washington, DC: Wales, H. Basil. CY 1944 annual report on insect
U.S. Department of Agriculture, Forest Service; control, R-9. Milwaukee, WI: U.S. Department
1981.77 p. of Agriculture, Forest Service, Region 9; 1945;

U.S. Department of Agriculture, Forest Service. The S, Insect Control. 5 p.
principal laws relating to Forest Service activi- Wales, H. Basil. CY 1946 annual report on insect
ties. Agric. Handb. 453. Washington, DC: U.S. control, R-9. Milwaukee, WI: U.S. Department
Department of Agriculture, Forest Service; of Agriculture, Forest Service, Region 9; 1947;
1978. 359 p. S, Insect Control. 5 p.

U.S. Department of Agriculture, Forest Service. The Watts, Lyle F. 1937 annual report on insect control,
principal laws relating to Forest Service activi- R-9. Milwaukee, WI: U.S. Department of Agri-
ties. Agric. Handb. 453. Washington, DC: U.S. culture, Forest Service, Region 9; 1937; S, Insect
Department of Agriculture, Forest Service; Control. 13 p.
1983. 591 p. (Revised) Watts, Lyle F. 1938 annual report on insect control,

U.S. Department of Agriculture, Forest Service, R-9. Milwaukee, WI: U.S. Department of Agri-
Lake States Forest Experiment Station. Lake culture, Forest Service, Region 9; 1938; S, Insect
States forest insects. Milwaukee, WI: U.S. De- Control. 5 p.
partment of Agriculture, Forest Service, Lake Werner, Floyd G., chairman. Common names of in-
States Forest Experiment Station; 1966. 8 p. sects & related organisms, 1982. Entomol. Soc.

Van Denburg, D. O. Insect conditions in the Lake Am. 1982; 132 p.
and Central States. Milwaukee, WI: U.S. De- Wilson, Louis F.; Millers, Imants. Suppression of
partment of Agriculture, Forest Service, Divi- Saratoga spittlebug with helicopter application
sion of State and Private Forestry; 1965.8 p. of low- and high-volume malathion. J. Econ. En-

Van Denburg, D. O. Lake and Central States insect tomol. 59(6): 1456-1458; 1966.
conditions report. 1380 (5200) Rep. Milwau- Woodbury, Phillip H.; Newman, S. A. Report on in-
kee, WI: U.S. Department of Agriculture, Forest sect control operations (Dendroctonus
Service, Region 9; 1963. 7 p. piceaperda): July 1937-April 1938. Rutland,

Varney, Gilbert L. Preliminary report on scouting VT: U.S. Department ofAgriculture, Forest Ser-
and control work FY 1937 and plans and esti- vice, Green Mountain National Forest, North-
mates for FY 1938. Rutland, VT: U.S. Depart- ern Ranger District; 1938; S, Insect Control.
ment of Agriculture, Forest Service, Green 12 p.

39



APPENDIX ][:ACQUISITION AND Region (R-2), headquartered in Denver, CO, from

ADMLNISTRATION OF EASTERN 1908 to the end of 1928--except for a brief period
from March 1909 to February 1913. During this lat-

REGION NATIONAL FORESTS ter period, the Lake States were part of the Northern
Region (R-l), headquartered in Missoula, MT. The

Those readers who wish to trace further the vari- remaining northeastern States were part of what
ous kinds of projects that have taken place in East- was then the Eastern Region (R-7).
ern Region national forests should be aware of the
regional name and boundary changes as well as Region 9 was formed on December 22, 1928, and
forest name changes and consolidations. Such an was called the Lake States Region until 1932 (fig. 3).
awareness will help researchers in contacting the The States of Indiana, Illinois, Iowa, Missouri, and
appropriate Federal Regional Record Centers as well Ohio were transferred from Region 7 to Region 9 in
as in searching the National Archives. 1930. In 1932, Region 9's name was changed to

North Central Region (fig. 4). The final change oc-
The Forest Service Regions, called Districts until curred on March 1, 1966, when Region 7 was abol-

1930, were initially administered by Regional (Dis- ished and the States from Maine to Maryland and
trict) Foresters stationed in Washington, DC. In Ohio were added to Region 9 (table 4). Also, Region
1908, the Regional Foresters were transferred to 9 was given the former name of Region 7--the East-
field headquarters--except for the R-7 Regional ern Region. The State of North Dakota was part of
Forester, who remained in Washington. He was Region 9 from January 3, 1930, until the 1966
transferred to the field in 1934. changes took place. (After 1917 when the Dakota

The three Lake States--Minnesota, Wisconsin, National Forest was abolished, the State did not con-
and Michiganmwere part of the Rocky Mountain tain any National Forests.)

Figure 3.--National forests of the Northeastern States, 1928-1932. Region 9 is the Lake States Region and
Region 7 is the Eastern Region.
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Table 4.--Eastern Region National Forest acquisition dates, name changes, and consolidations

National Year
forest acquireda Notes

LAKESTATES
Chequamegon 1928

Chippewa 1902 CalledMinnesotaNFuntilJune22,1928.

Hiawatha 1928 EastUnit:EstablishedasMarquetteNFonFebruary10,t909;madepartofMichi-
(Marquette1909) ganNFin1915;namechangedbacktoMarquetteNFin1928.TheMarquettewas

abolishedFebruary9,1962,andmadepartoftheHiawathaNF.

WestUnit:Establishedin1928.Around1935,theHiawathaandMarquettewere
combinedadministrativelyandwerereferredtoasUpperMichiganNationalForests
until1962.

Huron 1909 EstablishedasMichiganNF;namechangedtoHuronNFin1928.OnMay10,
1945,theHuronwasconsolidatedadministrativelywiththeManistee;theywere
calledLowerMichiganNationalForests.In1962,thenamewaschangedtoHuron-
ManisteeNationalForests.

Manistee 1933 (SeenotesaboutconsolidationunderHuronNF.)

Nicolet 1928

Ottawa 1928

Superior 1902

MIDLANDS
Hoosier 1933 (SeenotesunderWayneNF.)

MarkTwain 1935 InSeptember1953,theClarkandMarkTwainwerecombinedadministrativelyand
(Clark1933) calledtheMissouriNationalRangerDistrictsweretransferredtotheShawnee.)In

1962,theforestsagaindividedintotheClarkandMarkTwainandtheRangerDis-
trictswerereturned.OnJune30,1973,thename=Clark'wasabolishedandthe
forestwasmadepartofMarkTwainNF.

Shawnee 1933 (SeeRangerDistricttransfersunderMarkTwain.)

NORTHERNAPPALACHIA
Allegheny 1920

Monongahela 1915

Wayne 1934 OnAugust20,1949,theWaynecombinedadministrativelywiththeHoosierNF;
theywerecalledWayne-HoosierPurchaseUnits.In1951eachunitwasproclaimed
anationalforestbuttheyremainedcombined.

NEWENGLAND
GreenMountain 1928

WhiteMountain 1914

aYeargivenisearliestdateoftheforest(e,g.,whenobtainedfrompublicdomainland,asforestresmes(1902).bypurchaseortransfer,etc.).
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APPENDIX H: SUPPRESSION OF Mistblower- insecticide is injected into a

TARGET E_TSECTS fast-moving large-volume
air flow; this classification

This appendix delineates (in descending order of i n c1u d e s b o t h v e h i c1e-
total regional acres treated) the insects receiving mounted and back-pack

specific insecticide treatment by subregion, national equipment.
forest, year, and the results obtained. "Year treated" Hydraulic sprayer -- insecticide is carried in a
refers to calendar year (CY) throughout this report; large volume of liquid; this
when information was taken from fiscal year (FY) sprayer is mounted on or
reports, it was placed with (CY) information. Dashes pulled by a vehicle.
(--) in various columns indicate that no data were Hand sprayer-- back-pack, knapsack, or

available or that records were incomplete. Under similar hydraulic sprayer
"acres treated," "0+" indicates that we have a docu- carried by a person; this

ment reporting that treatment occurred, but the classification includes a
document gives no data on exact acreage. E-coded m o d i fie d b a c k - p a c k
numbers indicate treatment was experimental. Un- sprayer fitted with a wand
der "Results," percentages and quoted descriptions for inserting insecticide
(e.g., 90 percent, "satisfactory") were taken directly into soil.
from available documents. (For the most part, these Planting machine -- insecticide is dispersed into
are not scientific judgments, and we had no guide- furrows during tree plant-
lines to help us determine their consistency.) Un- ing; the insecticide disper-
quoted descriptions are inferences made by the sal equipment is attached

to the tree planting ma-authors when reports were not specific.
chine.

Insecticides have been applied by a variety of Dipped stock--tree roots (planting stock)
means. The "Application method" classifications :in are dipped into an insecti-

Appendix II are defined as follows: cide before planting.
Aircraft _ insecticide is applied as a Broadcast on ground- insecticide, e.g., bait, is

liquid; this classification spread on the ground sur-
includes both fixed-wing face manually or by
airplanes and helicopters, machine.

SARATOGA SPITTLEBUG

National Year Insecticide Rate Application Acres
forest treated method treated Results

Pounds Numbersinpercent
LAKESTATES

Chequamegon 1949 DDT -- Mistblower 55 90
1951 DDT t Aircraft 70 95
1951 DDT 0.5 Mistblower 80 95
1952 DDT t Aircraft 618 95
1952 DDT -- Mistblower 200 95
1953 DDT 1 Aircraft 1,921 90
1954 DDT 1 Aircraft 3,459 86-100

1955 DDT 1 Aircraft 2,195 "good"
1956 DDT 1 Aircraft 773 "satisfactory"
1957 DDT 1 Aircraft 544 "satisfactory"
1958 DDT 1 Aircraft 755 "satisfactory"
1959 DDT 1 Aircraft 575 --
1961 DDT 1 Aircraft 43 --

(Tablecontinuedonnextpage)
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(TableContinued)

Appfication Acres
Hational Year Insecticide Rate ResuJts
forest treated meth_ treated

Pounds Numbersinpercent
1962 DDT 1 Aircraft 155 90
1963 DDT 1 Aircraft 165 --
1968 Malathion 0.75 Aircraft 3 --
1969 Malathion 0.75 Aircraft 528 96-100

Total12,139

Hiawatha 1948 DDT 1 Aircraft 480 98-99
1949 DDT -- Mistblower 300 --
1950 DDT 1 Aircraft 407 90
1953 DDT 1 Aircraft 1,028 98
1954 DDT 1 Aircraft 575 99-100
1955 DDT 1 Aircraft 357 "goodcontrol"
1957 ODT 1 Aircraft 633 "satisfactory"
1958 DDT 1 Aircraft 66 100
1959 DDT 1 Aircraft 324 "satisfactorycontrol"
1960 DDT 1 Aircraft 706 "adequatelycontrolled"
1969 Malathion 0.60 Aircraft 90 --

Total4,966

Huron 1961 DDT 1 Aircraft 192 --
1962 DDT 1 Aircraft 680 90-99+
1963 DDT 1 Aircraft 4,253 averaged89
1964 DDT 1 Mistblower 4-E 99+
1964 Malathion 1 Mistblower 4-E 99+
1964 Malathion 0.5 Mistblower 4-E 99
1965 Malathion 1 Aircraft 50-E 99+
1965 Malathion 0.5 Aircraft 50-E 25
1965 Malathion 0.75 Aircraft 35-E 99+
1966 Malathion 0.6 Aircraft 400 averaged93
1969 Malathion 0.75 Aircraft 4,908 83-100

Total10,580

Manistee 1946 DDT 1&2 Aircraft 710-E 95
1948 DDT 1 Aircraft 80 95
1949 DDT 0.6 Mistblower 64-E 62-94
1949 DDT 0.5 Mistblower 30-E 80-90
1950 DDT 0.75 Mistblower 124 95
1950 DDT _ -- 195 --
1951 DDT -- Mistblowerandhand 310 --

sprayer
1952 DDT -- Mistblower 215 95
1959 DDT 1 Aircraft 134 "satisfactorycontrol"

Total1,862

Nicolet 1945 DDT 0.25 Aircraft 66-E 0
1945 DDT 0.5 Aircraft 80-E 31
1945 DDT 1 Aircraft 313-E 36
1945 DDT 2 Aircraft IO-E 61

(Tablecontinuedonnextpage)
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(TabUecontinued)

Application AcresHationat Yea_ insecticide Rate Results
forest treat_ method treated

Pounds Numbersinpercent
1945 DDT 5 Aircraft 9-E 96-100
1946 DDT 0.5 Aircraft 118-E 85-90
1946 DDT 0.92 Aircraft 367-E 85-90
1946 DOT t Aircraft 458-E 85-90
1946 DDT 2 Aircraft 657-E 85-90
1947 DDT 1 Aircraft 200-E excellent
1947 DDT 2 Aircraft IO0-E excellent
1947 DDT 1 Aircraft 2,450 averaged90
1948 ODT 1 Aircraft 794a "goodcontrol'
1949 DDT 1 Aircraft 1,522a 90-100(spit.),

80(sawfly)
1949 DDT 1 Handsprayer 88a 95+-100
t950 DDT 1 Aircraft 9,250 95
1951 DDT 1 Aircraft 4,294 71-94
1952 DDT 1 Aircraft 1,743 87-100
1953 DDT 1 Aircraft 6,014 44-82
1954 DDT 1 Aircraft 2,850 37-85
1955 DDT 1 Aircraft 5,538 "excellentorsatisfactory

on10outof13areas'
1956 DDT 1 Aircraft 2,098 "satisfactory"
1957 DDT 1 Aircraft 4,710 "satisfactoryonallbuttwo

plantations'
1958 DDT 1 Aircraft 3,194 "satisfactoryoverall"
1959 DDT 1 Aircraft 1,602 "satisfactorycontrol"
1960 DDT 1 Aircraft 1,958 --
1961 DDT 1 Aircraft 2,154 --
1962 BDT 1 Aircraft 1,564 99+
1962 DDT 0.5 Aircraft 160 40
1962 DDT 1 Handsprayer 30 --
1965 Malathion 0.13 Mistblower 4-E unsatisfactory
1965 Malathion 0.25 Mistblower 4-E satisfactory
1965 Malathion 0.5 Mistblower 4-E satisfactory
1967 Malathion 0.5 Aircraft 149 --
1968 Malathion 0.5 Mistblower 12 --
1976 Malathion 0.75 Aircraft 40 99

Total54,604

Ottawa 1945 DDT -- -- 65 --
1946 DDT 1&2 Aircraft 220-E 80-90
1947 DDT 1 Aircraft 1,320 98
1949 DDT 1 Aircraft 2,250 95-98
1950 DOT 1.05 Aircraft 440 80
1950 DDT 2 Handsprayer 5-E --
1951 DOT 1 Aircraft 1,200 80
1952 DOT 1 Aircraft 1,120 75
1953 DDT 1 Aircraft 2,168 85
1954 DDT 1 Aircraft 1,227 69-100
1954 DDT -- Handsprayer 13 69-100

(Tablecontinuedonnextpage)
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(Tablecontinued)

National Year Insecticide Rate Application Acres Results
forest treated method treated

Pounds�acre Numbersinpercent
1955 ODT 1 Aircraft 1,570 "goodtoexcellent"
1956 DDT 1 Aircraft 212 "satisfactory"
1961 DDT 1 Aircraft 55 --
1962 DDT 0.96 -- 30 --

1968 Malathion 0.5 Aircraft 120 "satisfactory"
Total 12,015

Regionaltotal 96,166

aTreatedforSaratogaspitilebugandredheadedpinesawflysimultaneouslywere:251ofthe794acres,449ofthe1,522acres,and25ofthe88acres.

SPRUCE BUDWORM

National Year Insecticide Rate Application Acres Results
forest treated method treated

Pounds Numbersinpercent
LAKE STATES

Superior 1957 DDT 1 Aircraft 90-E --
1958 DDT 1 Aircraft 140-E "satisfactory"
1959 DDT 1 Aircraft 140-E "successful"
1960 DDT 1 Aircraft 23,990 "verygood"
1960 DDT 0.5 Aircraft 354 'verygood"
1962 DDT 1 Aircraft 54,660 97
1962 DDT 0.5 Aircraft 1,606 97
1963 DDT 0.5 Aircraft 3,835 "excellent"

Regionaltotal 84,815

REDHEADED PINE SAWFLY

National Year Application AcresInsecticide Rate Results
forest treated method treated

Pounds/acre Numbersinpercent
Chequamegon 1935 Leadarsenate -- -- O+ --

1946 DDT -- Handsprayer 300 90-95
1947 DDT 1 Aircraft 1,025 30-100
1947 DOT 0.5 Aircraft 1,025 0-50
1947 DDT 0.25 Handsprayer 1,593 90-98
1948 DDT 0.09 Handsprayer 1,685 90
1949 DDT O.17 Handsprayer 2,533 90
1949 DDT 0.19 Handsprayer 425 90
1949 DDT 0.21 Handsprayer 700 90
1949 DDT 0.25 Handsprayer 50 90
1950 DDT -- Mistblower 35 90

1950 DDT -- Handsprayer 748 90
1951 DDT -- Handsprayer 110 95
1960 DDT -- Handsprayer 40 successful

Total 10,269+

(Tablecontinuedonnextpage)

46



(Tablecontinued)

Hationa] Year Insecticide Rate Application Acres Results
forest treated method treated

Pounds�acre Numbersinpercent
Chippewa 1939 Leadarsenate -- Handsprayer 11 --

1948 DDT -- Handsprayer 93 90
1949 DDT -- Handsprayer 95 "good"
1953 DDT -- Handsprayer 50 80

Total249

Hiawatha 1936 Leadarsenate -- Handsprayer 454 "effective"
1938 Leadarsenate 0.03 Handsprayer 2,260 satisfactory
1938 Leadarsenat -- Handsprayer 1,587 --
1939 Leadarsenate 0.71 Handsprayer 1,388 --
1940 Leadarsenate 0.05 Handsprayer 1,404 --
1945 DDT -- Handsprayer 1,935 --
1946 Leadarsenate -- Handsprayer 2,125 "satisfactory"
1946 DDT -- Handsprayer 640 90-95
1947 DDT -- Handsprayer 1,233 80-95
1948 DDT 1 Handsprayer 965 60-99
1957 DDT -- Handsprayer 236 100
1958 DDT t Aircraft 54 100
1959 DDT -- Handsprayer 47 --
1960 DDT 1 Aircraft 88 successful
1960 DDT -- Handsprayer 10 --
1969 Malathion 1 Handsprayer 3 100

Total14,429

Huron 1935 Leadarsenate -- Handsprayer O+ "notverysatisfactory"
TotalO+

Manistee 1934 Leadarsenate -- -- O+ --
1935 Leadarsenate -- -- O+ --
1936 Leadarsenate -- Hydraulicsprayer O+ "veryeffective"
1938 Leadarsenate -- -- 10,048 satisfactory
1939 Leadarsenate -- -- 10,636a --
1939 Leadarsenateand

Nicotinesulphate -- -- 300b --
1939 Nicotinesulphate -- -- 680b --
1940 Leadarsenate -- Hydraulicsprayer 177 --
1946 DDT 1.7 Aircraft 1,800-E "satisfactory"
1946 DDT -- Handsprayer 800-E 99
1947 DDT 1 Aircraft 3,224 30-99
1947 DDT -- Mistblower O+-E "effective"
1947 DDT -- Handsprayer 25 --
1948 DDT 1 Aircraft 2,240 80-90
1948 DDT -- Handsprayer 300 80
1951 DDT -- Handsprayer 12 95
1958 DDT -- Handsprayer 30 "satisfactory"
1960 Malathion 2 Aircraft 202 --
1969 Malathion 1 Hydraulicsprayer 50-E 99
1970 Malathion 0.75 Aircraft 45-E 100

Total30,569+

(Tablecontinuedonnextpage)
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(Tablecontinued)

National Year Insecticide Rate Application Acres Results
forest treated method treated

Pounds Numbersinpercent
Nicolet 1947 Leadarsenate -- Handsprayer 87 "heavykilt"

t947 DDT .... O+ --
1948 DDT 1 Aircraft 5490 80-99
1948 DDT 1 Handsprayer 452 95-99+
1949 DDT 1 Aircraft 449c 80(sawfiy),

90-100(spit.)
I949 DDT 1 Handsprayer 3320 75-i00
1958 DDT t Aircraft 20 "satisfactory"
1958 DDT q Handsprayer 21 --
t966 Malathion 0.8 Mistblower 14 "excellent"

Totat 1,924+
Ottawa 1947 DDT -- Handsprayer 25 100

1949 DDT -- Handsprayer 3 t00
1970 Malathion 0.5 Mistblower 1-E 84-100

Total29
MIDLANDS

MarkTwain 1941 Leadarsenate -- -- O+ --

1949 DDT -- Handsprayer 186 95
1953 DDT .... 8 "nonewinfestation"

Total 194+

Shawnee 1946 DDT 1 Handsprayer 113 80-90
1947 DDT 0.5&1 Aircraft 5,267 5-85
1947 DDT 1 Aircraft 447-E "erratic"
1947 DDT 0.5 Aircraft 438-E "erratic"
1947 DDT 0.25 Aircraft 64-E "erratic"
1948 DDT -- Handsprayer 8 80-100
t949 DDT -- Handsprayer 30 80-85

Total6,367
NORTHERNAPPALACHIA

Monongahela 1951 -- -- Handsprayer 10 50
Total10

Wayne 1941 Leadarsenate -- Handsprayer t86 satisfactory
Total 186

Regionaltotal 64,226+

aOfthe10,636acres,4,260weretreatedforredheadedandjackpinesawfliessimultaneously.
bTreatedforredheadedandjackpinesawfliessimultaneously.
qreatedforredheadedpinesawflyandSaratogaspittlebugsimultaneouraywere251ofthe549acres,allofthe449acres,and25ofthe332acres.
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,JACK PiNE BUDWORM

National Year lasecticide Rate Application Acres Results
forest treated method treated

Pounds Numbersinpercent
LAKESTATES

Chequamegon 1957 DOT 1 Aircraft 14,421 "verysatisfactory"
1961 DDT 1 Aircraft 2,400 78+
1968 Mexacarbate 0.15 Aircraft 500-E unsatisfactory
1968 Aminocarb 0,15 Aircraft 500-E "satisfactory"

Total 17,821

Chippewa 1939 Leadarsenate -- Hydraulicsprayer 0+ --
1959 DDT 1 Aircraft 600 "successful"
1960 DDT 1 Hydraulicsprayer 1,030 "verygoodcontrol"
1962 DDT 1 Aircraft 24,055 98

Total25,685+

Hiawatha 1950 DDT 1 Aircraft 320 95
1951 DDT 1 Aircraft 4,358 95
I962 DDT 1 Aircraft 12,598 satisfactory

Total17,276

Huron 1964 Malathion t Aircraft 80-E 64
1964 Malathion 0.5 Aircraft 120-E 43

Total 200

Manistee 1964 DDT 1 Aircraft 60-E 86
1964 Malathion 1 Aircraft 60-E 85
1964 Malathion 0.5 Aircraft 60-E 33
1964 Mexacarbate 1 Aircraft 15-E 85
1964 Dimethoate 0.5 Aircraft 15-E 95
1966 Malathion 0.77 Aircraft 200-E 75

Totat410

Superior 1939 Leadarsenate -- Hydraulicsprayer 0+-E "unsatisfactory"
Total 0+

Regionaltotal 61,392+

MISCELLANEOUS iNSECTS

National Year Application Acres Results
forest treated insecticide Rate method treated

Pounds Numbersinpercent
GRASSHOPPERS
LAKESTATES

Hiawatha 1938 Arsenicals -- Broadcastonground 140 "veryeffective"
t949 Ammoniumsulphate -- Broadcastonground __30 80

Total 170

(Tablecontinuedonnextpage)
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(Tablecontinued)

National Year insecticide Rate Application Acres Results
forest treated method treated

Pounds Numbersinpercent
Manistee 1936 Sodiumarsenate -- Broadcastonground 18,293 "quitesatisfactory"

1937 .... Broadcastonground t4,873 "quitesatisfactory"
1938 .... Broadcastonground 3,025 --
1939 Sodiumarsenate -- Broadcastonground 400 --
1940 .... Broadcastonground 10,288 satisfactory
1941 .... Broadcastonground 1,944 --
1942 .... Broadcastonground O+ --
1948 Sodiumftuosilicate -- Broadcastonground 415 80
1949 Chlordane O.15 Broadcastonground 1,298 90

Total50,536+

Regionaltotal 50,706+
WHITEGRUBS
LAKESTATES

Chippewa 1934 Leadarsenate -- Dippedstock 43-E "definiteprotection"
1934 Calciumarsenate -- Dippedstock 1-E "definiteprotection"

Total 44

Hiawatha 1961 Aldrin 0.2 Plantingmachine 364 "erratic"
1961 Aldrin -- Dippedstock 533 "erratic"
1962 Aldrin 0.2 Plantingmachine 1,227 "erratic"
1962 Aldrin 0.3 Plantingmachine 456 "erratic"
1962 Aldrin -- Dippedstock 1,191 "erratic"
1963 Aldrin 0.2 Plantingmachine 105 "erratic"
1963 Aldrin -- Dippedstock 2,596 "erratic"
1964 Aldrin 0.2 Plantingmachine 76 "erratic"
1965 Aldrin 0.2 Plantingmachine 885 "erratic"
1965 Aldrin 0.2 Handsprayer 342 "erratic"
1966 Aldrin 0.2 Plantingmachine 785 "erratic"
1966 Aldrin 0.2 Handsprayer 259 "erratic"
1966 Aldrin 0.1 Handsprayer 297 "erratic"
1966 Aldrin 0.1 Plantingmachine 80 "erratic"
1967 Aldrin 0.2 Plantingmachine 552 --
1967 Aldrin 0.2 Handsprayer 86 --
1967 Aldrin 3.2 Plantingmachine 140 --
1967 Aldrin 0.1 Plantingmachine 2-E satisfactory
1967 Aldrin 0.3 Plantingmachine 3-E satisfactory
1967 Aldrin 0.1 Handsprayer 2-E satisfactory
1967 Aldrin 0.2 Handsprayer 3-E satisfactory
1967 Aldrin 3.2 Plantingmachine 5-E satisfactory

Total9,989

Nicolet 1960 Aldrin -- Dippedstock 516 --
1961 AIdrin -- Dippedstock 365 --
1962 Aldrin -- Dippedstock 1,488 --

Total2,369

Ottawa 1962 Aldrin -- Dippedstock m232 --
Total232

Regionaltotal 12,634

(Tablecontinuedonnextpage)
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(Tabtecontinued)

Hationa] Year insecticide Rate Application Acres Results
forest treated method treated

Pounds Numbersinpercent
PiNETUSSOCKMOTH

LAKESTATES

Chequamegon 1962 DDT 1 Aircraft 8,735 87-99

Regionaltotal 8,735
JACKPIHESAWFLY

LAKESTATES
Manistee 1939 Leadarsenate -- -- 4,260a --

1939 Leadarsenateand

Nicotinesulphate -- -- 300a --
1939 Nicotinesulphate -- -- 680a --

Regionaltotal5,240
SPRUCEBEETLE
NEWENGLAND

GreenMountain 1937 Coppersulphate -- Injection 4,719 "noteffective"
Regionaltotal 4,719

FORESTTENTCATERPILLAR
LAKESTATES

Chippewa 1936 Leadarsenate -- Hydraulicsprayer 8 "successful"
1937 Leadarsenate -- Hydraulicsprayer 442 "verysatisfactory"
1938 Leadarsenate -- Hydraulicsprayer 47 successful
1951 DDT 1 Aircraft 664 80
1952 DDT 1 Aircraft 519 80

Total1,680

Superior 1936 Leadarsenate. 11.2 Hydraulicsprayer 195 "verysuccessful"
1937 Leadarsenate 10.8 Hydraulicsprayer 80 "excellent"
1937 Leadarsenate 9.9 Hydraulicsprayer 155 "excellent"
1938 Leadarsenate -- Hydraulicsprayer 22 successful

Total452

Regionaltotal 2,132
GYPSYMOTH
LAKESTATES

Manistee 1974 Carbaryl 0.8 Aircraft 800 successful
Total800

NEWENGLAND
WhiteMountain 1954 DDT 1 Aircraft 410 --

1970 Carbaryl 1 Mistblower 15 --
1972 Carbaryl 1 Mistblower 12 --

Total437

Regionaltotal 1,237
LOBLOLLYPINESAWFLY

MIDLANDS
MarkTwain 1965 Malathion -- -- O+ "partialcontrol"

Total O+

Shawnee 1957 DDT 1 Aircraft 1,135 96-100
Total1,135

(Tablecontinuedonnextpage)
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(Tablecontinued)

National Year Insecticide Rate Application Acres Res.lts
forest treated method treated

Pounds/acre Numbers/npercent
Regionaltotal 1,135+

EUROPEANPINESHOOTMOTH
LAKESTATES

Manistee 1952 DDT -- Mistblower 108 90
1957 DDT 7 Hydraulicsprayer 84-E 90
1958 DDT 7 Mistblower 53 "fair"

1958 DDT 10 Mistblower 150 "fairtoverygood"
1960 Malathion 2 -- 404 "notsatisfactory"
1960 Naled .... 14 --
1962 DDT 2 Hydraulicsprayer IO-E 72and84
1962 DDT 2 Mistblower 4-E 36
1962 DDT 4.5 Mistblower 3-E 0

Total 830

NORTHERNAPPALACHIA

Allegheny 1951 DOT 4 Aircraft 71 "disappointing"
1959 Phorate 2 Aircraft 20-E "successful"
t959 Malathion 1 Aircraft 25-E 95

Total 116

Regionaltotal 946

WHITEPINEWEEVIL
LAKESTATES

Chequamegon 1963 Lindane -- -- O+ --
Total O+

Manistee 1950 DDT 1 Aircraft 80-E 78+
1950 DDT 2 Aircraft 320-E 99
1951 DDT -- Aircraft O+ --

Total400+

Nicolet 1962 Lindane 0.13 Mistblower 5-E "littlecontrol"
1962 Lindane 0.05 Mistblower 5-E "littlecontrol"

Total 10

Ottawa 1958 Lindane 0.05 Handsprayer 23-E 100
1959 Lindane 1 Aircraft 50-E --

1959 Lindane 0.13 Handsprayer 3-E --
1962 Lindane 0.05 Mistblower 5-E "nosignficantreduction"
1962 Lindane 0.03 Mistblower 5-E "nosignificantreduction"

Total 86

NORTHERNAPPALACHIA

Allegheny 1958 Leadarsenate -- Handsprayer 75 --
1959 DDT 2 Aircraft 115-E "effective"

Total190

Regionaltotal 686+

(Tablecontinuedonnextpage)
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(Tabtecontinued)

National Year Application Acres
forest treated insecticide Rate method treated Results

Pounds Numbersinpercent
LARCHSAWFLY
LAKESTATES

Chippewa 1948 DDT 0.6 Aircraft 100-E "notconclusive"
t949 DDT 1 Aircraft 80-E "quiteeffective"

Total180

Superior 1950 DDT 1 Aircraft 200-E 62-70
Total200

NORTHERNAPPALACHIA

Allegheny 1940 Leadarsenate -- Handsprayer 4 __
1941 Leadarsenate -- Handsprayer 4 __
1967 Malathion 0,7 Aircraft 54 __
1967 Malathion 0.8 Aircraft 54 __

Total116

Monongahe:la 1959 DDT -- -- 1 100
t965 Malathion -- -- 0+ --

Total1+

Regionaltotal 497+
CHERRYSCALLOPSHELLMOTH

NORTHERNAPPALACHIA
Allegheny 1974 Carbar,/t I Aircraft 150-E --

't974 Carbaryl 2 Aircraft 75-E --

Regionaltotal225
WALKINGSTICK
LAKESTATES

Nicofet 1_950 DDT 1 Aircraft 210 99

Regionaltotal210
REDHUMPEDOAKWORM

LAKESTATES

Manistee 1973 Resmethrln 0.03 Aircraft 30-E --
1973 Malathion 0.9 Aircraft 30-E --
1973 Carbaryt 1 Aircraft 30-E "mosteffective"
1973 Mexacarbate 1.5 Aircraft 30-E --

Regionaltotal120
BLACKTURPENTINEBEETLEMIDLANDS

MarkTwain 1960 Orthodichtorobenzene .... 12 --
1965 Benzenehexachloride 0.4 Handsprayer 62 --
1967 Benzenehexachloride __ Handsprayer 0+ --

Total 74+
NORTHERNAPPALACHIA

Monongahela 1965 Benzenehexachloride __ Handsprayer 10 --
Total 10

Regionaltotal 84+

(Tablecontinuedonnextpage)
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(Tablecontinued)

National Year Insecticide Rate Application Acres ResuJts
forest treated method treated

Pounds/acre Numbersinpercent
YELLOWHEADEDSPRUCESAY/FLY

LAKESTATES

Superior 1968 Malathion 0.5 Mistblower 61 --

Regionaltotal 61
PINETORTOISESCALE

LAKESTATES
Nicolet 1954 DDT 2 Aircraft 25-E successful

t954 Limesulphur -- Hydraulicsprayer 28 90

Regionaltotal 53
VIRGINIAPINESAWFLY

NORTHERNAPPALACHIA

Wayne 1961 DDT -- Mistblower 2 "goodcontrol"
1962 DDT -- Mistblower 7 --
1963 DDT -- Mistblower 10 "effective"
1964 Malathion -- Mistblower 10 --

Regionaltotal 29
REDTURPENTINEBEETLE

LAKESTATES

Hiawatha 1966 Lindane 0.2 Handsprayer 20 successful

Regionaltotal 20
EUROPEANPINESAWFLY

MIDLANDS

Hoosier 1950 DDT -- Handsprayer 1--2 96
Total 12

NORTHERNAPPALACHIA
Wayne 1966 Malathion -- -- O+ --

TotalO+--

Regionaltotal 12+
PITCHPINETIPMOTH

NORTHERNAPPALACHIA

Monongahela 1951 -- -- Handsprayer 4 100

Regionaltotal 4
NANTUCKETPINETIPMOTH

MIDLANDS
Shawnee 1946 DDT -- -- O+-E --

1947 -- -- -- 1-E --

1948 DDT -- Handsprayer 1-E "excellent"
1949 -- -- -- O+-E --

Regionaltotal 2+
FALLCANKERWORM

NORTHERNAPPALACHIA
Allegheny 1966 Carbaryl -- Aircraft O+ --

Regionaltotal O+

aRedheadedandjackpinesawfliesweretreatedsimultaneously.
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APPE__i[ ][][][ ation in the use of DDT in regions where fishing is
an important form of recreation.

DDT 34 The answers to the many technical questions
should come from the carefully conducted studies of

The Forest Service is very much interested in any the Bureau of Entomology and Plant Quarantine
new insecticides or other developments which may and the Fish and Wildlife Service. Both of these
be helpful in reducing the heavy drain on forest agencies have conducted studies or made observa-
growth caused by insect infestations. These losses tions on the use of DDT on national forest lands
have been very extensive, in some areas the insects during the past season. Although the Forest Service
destroying valuable stands of timber over thousands performs research work in the field of forest manage-
of acres. Well known examples are the spruce bud- ment, forest products, and range management, it
worm infestation in the Lake States, the Northeast looks to the Bureau of Entomology and Plant Quar-
and Canada, the larch sawfly epidemic which cov- antine for investigations in the field of forest insects,
ered the range of eastern larch from the Lake States and to the Fish and Wildlife Service for research on
to the Atlantic, and the bark beetle attacks in the forest wildlife. Under this procedure field trials of
pine stands of the West. Bark beetles, defoliators DDT were carried out by the Bureau of Entomology
and other forms of insects harmfhl to the forests with the cooperation of the Fish and Wildlife Service

account for a heavy toll, and must be considered and the Forest Service on several national forest
along with fire and disease as enemies of the forest, areas. These were for Saratoga spittlebug on Jack
Moreover, insect-killed trees add measurably to the pine plantations in the Nicolet Forest in Wisconsin,
problem offire control and affect the usefulness and pinetip moth on Ponderosa pine in the Nebraska
beauty of the forests. Forest in Nebraska, and spruce budworm on pine

and fir in the Roosevelt National Forest in Colorado.

Various control measures have been applied in the The results of these tests, plus work on other areas
past, but there has never been anything in the insec- have been mentioned here today by representatives
ticide field which offered the advantages which may of these two Bureaus.
come with DDT. For most insects destroying forest
trees there has not been a practical method of con- On the forest management side, the Forest Service
trol, since highly toxic materials were not available has been conducting research designed to develop
in a fbrm which could be readily applied over large cutting procedures and other practices which would
areas. Arsenicals, for example, have offered the most be helpihl in controlling harmful insects or in ren-
hope, but their use has been of a limited nature be- dering them endemic without recourse to insecti-
cause of the cost of materials, the labor needs, and cides. In approaching the problem attention has
the hazards to all forms of animal life, including been given to the nature of the attacks, including
man. such factors as age, vigor, composition, past treat-

ment, and growing condition of the forest stand. Two
The Forest Service, however, is fully aware of the important considerations are kept in mind, (1) what

hazards which accompany the use of a potent insecti- cutting practices can be used to hold the insect epi-
cide. The Service is also cognizant of the public con- demics to a minimum, once the attack is expected or
cern over the wide use of a new poison which has not already in effect and (2) what treatment within eco-
been subjected to exhaustive tests. We appreciate nomic limits can be applied in cutting, thinning, and
that studies have revealed that all insects are not otherwise to develop a natural resistance to the in-
equally susceptible, that beneficial insects as well as sect attacks. In the case of the spruce budworm for
harmful species are killed, and that cold blooded an- example, it is known that an abundance of good sized
imals are more or less affected. The knowledge that balsam fir in a stand consitutes a condition favorable

aquatic insects may be wiped out and that trout may for the development of an epidemic whereas young
be killed have added to the need for careful consider- and vigorous spruce, by themselves, are resistant to

attack. Therefore cutting practices which provide for
rather frequent cycles, removing all merchantable
balsam fir in each cutting, help to maintain a young,
highly productive stand resistant to this insect. In

34Statement by Lloyd W. Swift, Chief, Division of fact it has been felt by many workers that the hope
Wildlife Management, USDA Forest Service, at 41st for practical and lasting control of many harmful
Annual Convention of the National Audubon Society, forest insects will be found in the adaptation of cut-
New York City, October 22, 1945. ting practices which will build stand resistance.
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At this time the Forest Service is in no position to
define the liraits of usefulness of DDT in its work.

We intend to consider fully both its advantages and
disadvantages under the widely varying conditions
which we have to meet. The insecticide appears to
have teat promise for application to forest areas by
plane, and therefore may be a material which can be
used in increasing the productivity of the forests.
Information on the effect on destructive insects will

be weighed against the conditions on the _ound
such as the presence or absence of' trout waters, and
other valuable or unusual wildtifh forms. But before

its use is fully accepted, the Service would want to
know what can be expected under a given set of
conditions--what fi)rms of beneficial life, insects,
birds, amphibians, fishes, etc. would be endangered
and to what extent_
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