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Appraisal Program and

I Proposed Plan to Prevent 

Spread of the Moths 
By C. C. PERRY, control specialist, Plant Pest 00'1111"07 Branch,' "Sortheastern. 

Regioll, Af/ricIIltllnIl Research Serriec 

• 

In 1869 the gypsy moth (PO?'tlwtria dispa1' (L.», a leaf-eating 
insect which was one of the prime pests of forest, shade, fruit, and 
ornamental trees in Europe, was imported into Medford, Mass., by a 
French HCientist who was interested in interbreeding this insect with 
sil1..--worms. Larvae of the gypsy moth escaped from Ius home where 
experiments were in progress, amI the insect became established in 
nearby reside116al and wooded areas. The history of the early spread 
of the pest is recorded by Forbush and Fel'l1ald (3) / and the early 
history and later developments by A. F. Burgess (unpublished
material) . 

The spread of the insect from the immediate ,-ricinity of Medford 
1">'as slow at first, so that it was many years before any unusual larval 
population was noted. Just before J.889, however, the insects were so 
abundant that all the trees 011 extensive acreages near Medford were 
defoliated. Local interest in clearing out the pest was aroused and 
finally a law was euacted by the Massachusetts Legislature on March 
14, 1890. This Jaw entitled "An Act To Provide Against Depreda
tion by the Insect Knoml as the Gy,psy nloth" carried an appropria
tion of $25,000. It is be]ieyed to haye been the first State Jaw in the 
United States requiring the extermination of an insect and setting up 
the legal authority 1'01' ente!111g private property for thp, purpose. 

For a time the insect was confined to Massachusetts, but it was 
found in Rhode Islflnd in .Tuly IDOl, in OOJmecticut in JUly 1005, in 
New Hampshire in November 1005, in New York in H112, and in Ver
mont in 1915. In Ole fall of 1924, egg clusters were found in the 
Province of Quebec, about 3 miles north of the United States border. 
Early in 1920 a, severe infestation was found near Somerville, N . .T., 
in a large stand of Koster blue spruce trees that had been imported 
from HoUand in 1911. Prompt and vigorous action was taken and the 
insect was finally eradicated ill 1035 aDd has never reinfested the State. 

• 
Late in J lily 1932 the gypsy moth was discoYel'ed at pjttston, Pa. 

Scouting immediately after its discovery revealed a heavy infestation 
in about 14 square miles :tn~1 local infestations on an additional 95 
square miles. HO"'Her, later surveys disclosed an infested area of 
approximately 1,000 square miles in the ScranLoll-"Vilkes-Barre area. 

1 Submitted for publ1cation February 25, Inti5. 
• Italic numbers in purentlleses refer to Literllture Cited, p. 27. 
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In 1948, 250 square miles of infested territory was found in the so
called Quakertown area in Bucks County. Vigorous action was taken, 
as with the Ne,Y Jersey outbreak, and the insect has been virtually 
eradicated from the State. Minor infestations have appeared from 
time to time and haye been promptly eliminated. 

Although much has been accomplished in the control of this dam
aging insect pest, it has, nevertheless, defied the concerted efforts of 
man. A host of workers have devoted years of sustained endeavor to 
combat this pest in northeastern United States, the region where it 
has ravaged the countryside. These 'Yorkers have yaried from the 
"bug man" of the earlier days ,yith his can of creosote and brush, the 
research entomologist ,yith introduced insect parasites and the wilt 
disease .of the gypsy moth., the chemi:,t with Ins spray forlllu1at~ons, 
the engmeers who have c1eslgned effechvespray eqmpment, the tramed 
SCOl1.ts wl~o have participated in trap,ping and other surveys, and the 
effiCIent 1l1spectol'S who so successfully have enforced quarantines 
invoked to prevent the a.rtific:al dissemination of the pest, to the 
skilled aviator W110 pi1"ts the modern spray-tanks-of-the-air. 

In spite of the pel'olstence of the gypsy moth, it has been confined 
to a limited section of North America. Compared with results against 
the European corn borer (Pyrausta nubilalis (IIbn.)), the Japa
nese beetle (Popillia ,iaponic(t Newm.), the causal fungi Oronartium.. 
ribi<'ol.a Fisc'he!' of tl1e vihite pine blister rust and Endothia para
Ritica (Murr.) P . •T. & H. W. Anderson of the chestnut blight or canker 
disease, the restriction of distribution and damage by the gypsy moth 
is outstanding. On accOlmt of financial and other limitations, the 
situation falls some"hat s1lOrt of the accomplisl1ed eradication of the 
Mediterranean fruit fly (('emtitis capitata CWied.)), the parlatoria 
date scale (Pai'la/ol'ia b7anr-llardi (Targ.)). ~lJld the cansal organism 
of the db'us canker disease Xrmt/zomonaR citri (Hasse) Dowson. 

Ho,yever. because of the imperative need for preventing spread 
of the gypsy moth to uninfested forest areas of high yalue and for 
protecting presently infeRted woodlands from repeated and llJ1

control1ed defoliation, an appraisa1 of the gypsy l1l')th problem was 
undertaken in 1052 'oy tlle Plant Pest ('ontrol Branch, then a· part of 
the Bureau of Ent.omology and Plant Quarantine, for the l)Ul'pose 
of preparing a plan to preYent its spread. This bullptin reports the 
result of this study. 

PREVIOUS APPRAISALS 

Almost from the time the gypsy moth escaped in Medford, the 
combative work against this alien pest has been the subject of many 
inquiries.

The first of the major inquiries was undertaken by the Massa
cJmsetts Legislature on .Tanuflry 18, 1900. .As noted by Burgess 
(unpublished material), the depredation by the insect had been so 
grea;tly reduced at t11e end of 1809 beclulse of the intensive control 
"ark that ])ad been clone, that eYen slight injury was not easy to find, 
and further 'large pxpenclilnrps did not appear to be warranted tD 
some laymen and taxpayers. The exterminntive ,york in progress 
sin('e May 19, 1891, wa~ virtually abandoned in Fcbrnary H)()O. Dur
ing the ]~lpse in combative worl{ the insect regained its hold, so that 
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• 
by 1903 the committee in cha.rge of the work commented that "the 
moth has now to a. considerable extent recovered from attacks upon 
it by the State which ceased in 1899 and in many places is as abun
dant as ever." The committee concluded with tlHi statement, "This 
probably settles tile possibility of extermination in the negative for 
;the futUl'e. The State has lost its opportmlity and must abIde by the 
results." 

Confusion persisted until 1905, when through the efforts of a citi
zens' organizaHon designated as the "Massachusetts Association for 
the Suppression of the Gypsy and Brown-tail Moths," a law was 
passed which delegated the respoDsibiEty for the managemeDt and 
executio11 of the work ancl the liability for expense between the State, 
m1ll1icipalities, and the property owners. An appropriation of 
$300,000 was made to cover expenditures chu'ing a. 3-year period . 
.An additional $10,000 was appropriated each of the 3 years for exp(!{i
menting with natural enemies of the moth. 

The second major inquiry was undertaken in 1940,. when the chief 
of the B1lreau of Entomology and Plant Quarantine l'equested C. F. 
Korst:ian, dean of the School of Forestry of Duke University, and 

• 

A. G. Ruggles, of the department of entomology of the University 
of J\'fjnnesota, to serve as a. special cOl11miHee to study tIle gypsy moth 
aDd the work carried on by the Bureau for its control. This COIll
mittee, in its report (4) dtlted February 3, 19H, strongly urged the 
continuance of the work to pre,ent the spread of this moth in and 
adjacent to the barrier zone, partiCUlarly to the central hardwood, 
soutllern Appalac-him1, and Piedmont regions. The committee also 
pointed to the need for research and suggested that considerably 
larger appropriatjol1s were needed for both control and research. 
The iDvestigators concluded that for eyery dollar spent now in holding 
back the westward and southward spread of the pest, mallY times the 
amount of the present expenditlU'es will be saved. 

In many of the discnssions the possibility of exterminating the 
insect had been stressed. One of the first oHic-inl plans based OIl ex
termll1ation versus control was contained in a Federal-State coopera
tive program outlined in 194-9. The objectives of the program for the 
ultimate eradication of the gypsy moth were as fo]]o"s: 

1. Eradicate the pest in Pennsylvania. 
2. Elimillate the insect west of the Hudson River in New York. and 

finalJy from the entire State. ' 
3. A.pply control and eradication measures in ·western New England 

to prevent westward spread. 
4. Enforce prescribed quarantjl1e regulations to prevent long-dis

tance spread into areas cleared by eradication measures and in'to all 
unil1fested areas. 

5. Through demonstrations, encourage the use of airplanes and 
mist blowers throughout infested portiolls of New England. 

• 
In January 1952 the Special Commission on the Structure of the 

State (~fassachusetts) Government1 referred to as the "Baby Hoover 
COlUl11issioll" (5), recommended that through a change in financing, 
the Conservation Department undertake a statewide prOQ"ram of 
aerial spraying on an exterminative basis. I::> 

In September 1951 the Secretary of the United States Department 
of Agriculture appointed a study group to review the insect and plant
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disease control programs of tIle Department and to make recommenda
tiOJ1S thereon. As a result of its study of the gypsy moth problem, the 
committee had this to sa.y in part: 

The st1lC1y group recommends tllat the entire infested area be 
treated for eraclication in a periodllOt to exceed 5 years. It is 
estimatecUllat on tlw b:,sis of present costs such a 5-year program 
would cost approximately 25 111111ion dolJars, whereas continua
tion of the present program would cost nearer 100 mj]lion dollars 
over a period of 50 years. In addition to the lower eost of eradica
tion, contimling losses caused by the moth in the intervening 
period "'ould be. avoided by this p1:1n. 

The report of the study gronp (8) had a wide distribufroll and on 
)Iay 15, 1952, was thoroughly discussed by the llegionaJ Coordinating 
Committee on Gypsy )foth Control of the Council of State Govern
ments meeting in New Haven, Conn. After a ('are1'nl consideration of 
all phases of the report, the committee passed the following resolution: 

Ec it l·csoZt·cll. That (hi" (,01lf('1'('I1('(, r('quest tbe (~YPi'Y :\foth Control 
Di,iSiol1 of tll(' l"nitpcl Rtntes Drpartment of Agl'icnltnJ:p to ]W('lmrc a 
cooJ'dinatpd and tl('tailpC] plan for the cradication and/or ('olltl'ol of the 
gypsy moth in OJ(' Rtatp!,; of thp J'l'.!!;ion * * * the program to Ill' a ('oopeI'n
nYe pt'ogrnlU b('tWN'1l th(' Stat('!'; and the F('(leral GoY('rnm('nt·, and be it 
111rt7lel' reNo/vl'Il, l1Jat "nell plan hI.' "llhll1it:ted to tbe seypra] Rtates of tbe 
r('gion for th('ir J'cyiew anll "ugg('sfiol1!'; as >'oou as 110sHible. 

In compliallce 'with tllis request frol11 the cmmcll, the Bureau of 
Entomology and Plant Quarantine. and the Forest Service, ln coopera
tion with the (,ollaborating State pest-control officials, set up an 
appraisal program to assemble the facts needed '1'01' the evaluation of 
the problem and the determination of future combative policy. 

THE 1952 APPRAISAL PROGRAM 

The overall plan for tlle appraisal prof,'1.'am in 1952 was divided into 
four principal phases: (a) A survey to cletermine the limits of the 
gener!tlly infested area and acreages o:f' snsceptibility in Xew England 
and Ne'" York; (b) a stlHly to determine the loss caused by the PSpsy 
moth in killing trees. l'(>tal'ding growth, and deteriorating forest 
stands, and loss in intangible ,~altles; (c) an ecologieal study to deter
mine the suseeptibilily of stands in tl1(> vast hanl\\'oocl forests ontside 
the New Eng-land-New York portion of the Northeastern Region; and 
(d) the forlllulation of an operational plan of procedure for either the 
eradication or Releetiye ('ol1il'ol of tll(' insect. 

Survey to Determine limits of the Generally Infested Area and Acreages 
of Susceptibility in New England and New York 

DESCRIPTION OF THE SURVEY 

The appraisal sllI'yey waR designe(l (a) to determine tlle status of 
gypsy moth infcstation hC'tW(>Pll the limits of rcpented. defolintion as 
shown on it ];i-,Y(,lIl' (!fl;j-I-I·H) clefoli:dion Tna]> lind the gypsy moth 
qllarnn!"1ne lim', th\1:': to establish the limits of geneml infestation, and 
(b) 1:0 obtain an e~fil11nfl' of Ihe acrpagp:,: ,\'lwr(> ('on<1itions of siil' ancl 
:forest: cOll1po:,:ition fin' ·rll\·orllblp 1'01' (kl'olin(i(Jl1 by tlH' insect. These 
latter acreages will hert'inaf'tpl' be refeITl'c1 to liS susceptible areas. 
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To carry out the fieldwork in the first phase of the Sl1l'vey, the over
all area. was diyided into 14 field districts, the ,york in each district 
being lUlcler the cliree~ion of an .expel'ieneed gypsy motl~ control super
visor. The States, III some mstances, through then' pest-control 
agencies, participated by furnishing scouts. On an average, 20 spot 
examinations were made in f'acll tmYn, ,yitll the inspectjoll points 
evenly distributed oyer the town. The results of these examinations 
were llsec1 as a basis for e:::timating the percentage of a to,Yn classifiable 
as general1y in:fested. At tIl(' inspe('tion points and also in the terri
tory trayersecl by the scouts in going from one point to another, obser
vations ,\I:'1'e made as to whether the stands were classifiable as sus
ceptiblE' or rE'~istant to defoliation. Snsceptible sites are those on 
,,-11ic11 soils and physiography haw Pl'OChlCNl open. parklike growth 
in which g1'ollml litter and lln<1E'l'stoI'Y is sparse or nonexistent as re
ported b)- BE'SS and coworkpl's (;2). ThE'sE' sites are invariably dry and 
support irE'e spE'cies highly fayorpd by thE' gypsy moth. 

Sneh an enyironnwnt is not attractive to ":Illa11 mammals and pre
dae(>()u:-, inseets, which in morE' dE'llSe stnnlb haying a deep anc1 moist 
forE'st floor E'xE'l't'i!:'p control OYE'r thp inle!:'tatioll buildup through thE' 
destrnction of l:11TaE' f01111cl in nIP p:nmml litter. Sll1'WY data pro
curE'd in thE' l1eld werp Clltpl'P<l on COllllty highway maps b)' townships. 
'YE'Pldy progress reports with PPl'tillPllt interprptlltions of speeial con
ditiolls WE'rp :-,ubmittpd to pl'ojp('t IW;l<lqllarters, and from these reports 
il cOIl1])l'E'hpl1siyE' compilation wa:-' madE'. 

TIll' :::urny COJliirt1wd the faet that along most of thE' northern 
periphery of inlPstation l'xtpndillp: from the. Atlantic OeE'an on the 
past. throngh :JlainE', Xl'w Hampshire. and YC'rmont to Lake Cham
plain Oll tIl(> "'pst, climatie. growth, and site eonc1itions proyide a 
natura1 bal'riPl' fo any sul)stantial sprE'flcl to tllp north. ThE' sitnation 
in this arE'a has l'Pl11nillPcl fairly static for m:n1Y Years. In the Cham
plain Vaney of 1l0rtlnYt'stE'rJl' Vl')·J11ont. e01Hlitlo1H; of susceptibility 
exist that in(lieatp thE' possibility of spread to thp north. 

For a eomplete pidnrE' of the sitnation in thp XE'\\' Englanel StatE's, 
it ,,-as ner'pssary to dl'wlop statistics for that portion of till' gl'neral1y 
ini'pstE'd ar('a not cOYl'l'ed by thp 1!1il:2 appraisal sur\'E'y. hI this uri
sl1l'vp;Vpcl :U'Pfl, trN'S bad hpPll dE'foliatpel rt'pl'atE'(lIy nIHl many killl'c1 
lll'twl'E'll InI amI Hl.)~. ThE' aerengp in/,pstt'cl within this rE'pent('clly 
dl'foiiatpc1 arl':t was (lpjprlllinl'd from n t.r])(' map o:r )ipw Englanel 
(7) prplWl'pd in Fphnmry 1!J-!7 by a slwl'ial ('ommittl'E' on sih'icultllre 
of tIll' XP"- En!!"land S(>ctiOll. SoC'il'ty of _\mericn n Foresters. On 
this map ill(' ('olllmittN' had l'Pcogniz('(i and set· 11p (h0 following t)l)('s: 
Spl'ucE'-lir, 1I01't11pl'l1 hardwoods. w]lit(' pine-trnnsition hal chyoocls, 
ePlltra1 hardwoods, llillP-onk. aIHI a tpllsioll zonE' behYcPll (,l'l1tral hard
woods and trallsition hanIwoor1s . 

.As n l'PS11lt of a <It'tnill'll study of this (vpl' mnp in conjunction with 
dp-toliatioll records ((,SI)(1('1a11), those for l!lil:2l. a signifil'allt COITPla
lion ,yas (,yj(IPllt bptW(,Pll fonr of tl](' typPl-i and dp/'oliation. This 
rorl'elation was so strikinp: that :HTPtlgl' data ",pre dpnlopE'cl from 
the map for all tYPl':-' ('x('ppt ,.:prllcP-fil' :lllcl non 1)('1'11 hanlwoods, \\'11 ieh 
arE'. c1assi!iahlp as 1'('sislal1L III ni1wr wonls, the types sE']ectec1 are 
believed to 1'('1)1'P8E'11t as Marly as ('oul(11l(' {lptl'l'll1illl'<l withont n de
tailed SlllTPV, thE' lIrPHS of !,!t'l1prnl inft's!ation. It is bplipwcl i'he 
figures fllTi,:ed at an' rPHsotwbh' and ('ollsP1Tatiy('. The generally 
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infested area in the unsurveyed territory thus determined amounted 
to 20,867,700 acres. 

The type map could not be used for determhling susceptibility, 
because it is based on stand composition and broad forest types, 
rather than on site and physiographic characte~s which determine 
susceptibility so far as the gypsy moth problem is concerned. Fortu
nately, however, there were available for the unsurveyed area yearly 
records of acreages defoliated in each town from 1933 through 1952. 
From these records a tabulation was made of the maximum defolia
tion in any oue year in each tow'nship. This figure was considered 
to be representative oX susceptibility, because within the period cov
ered there were two or more peaks of defoliation, so that the maxi
mum in anyone yeal: would be :t reasonable basis for judging sus
ceptibility. There wouid be some exceptions! but it is believed the 
figures are conservative. 

GENERAL RESULTS OF THE APPRAISAL 'SURVEY 

The overall results of the appraisal survey are presented in table 1. 
These data show, in the fidd phase, that in the 5 New England States 
under survey, 11,360 spot examinations \Yere made in 568 tow11ships 
representing 12,765,081 acres of land. There were 5,040,621 acres 
infested and 2,246,298 acres classed as susceptible to defoliation. In 
the repeatedly defoliated areas in the 6 States, computations from 
the office records sho,yed 20,867,700 acres generally infested and 2,034,
296 acres susceptible to defoliation. In the New England States, 
therefore, 25,908,321 acres ,yere infested and 4,280,594 acres were 
susceptible to defoliation. 

It was not necesstu·y to extend the survey to Ne,y York State be
cause of the availability of recent detailed records of both infestation 
and susceptibility. III eastern New York approximately 3Yz million 
acres were recorded as infested and 1 million acres as susceptible to 
defolhtion. 

For the New England-New York area. combined, therefore, the 
appraisal showed a grand total of 29,539,681 acres infested and 
5,280,594 susceptible to serious defoliation. 

A complete analysis of conditions in each State was included in the 
final report of this section of the appraisal progmm.3 

Appraisal of Damage by the Gypsy Moth in New England, 1933-52 

In the second part of the 1952 appraisal program 4 an attempt. was 
made to eval uate damage by the gypsy moth :in the New Eng1and, 
States from 1933 to 1952, inclusiYc, in terms of timber and related 
values. Chief emphasis was placecl on stumpage losses due to mor
tality and to loss in gl"O"\vth as a direct result of gypsy moth defolia
tion. Consideration was also given to intangible losses which canJ10t 

•u. s. BUREAU OF ENTOMOLOGY ANIJ l'I~ANT QUAttANTINE. REPORT OF THE GYPSY 
~fOTU APPRAISAl. SURVEY L'f T1IE NOHTlII,ASl'EltN mWION. Unpublished report. 
Februnry 1953. 

• HOUSE, 'V. P. AI'PltAISAl. OF IJAMAGJ;: IIY ·rUE GYPSY :M.O'I'U IN NEW ENGLAND, 
1933-52. Unpublished report. December 1952. 
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be clearly expressed in dollars and cents, but which are essential in 

• 
arriving at a true pictme of the extent of damage. 

Timber damage is largely confined to the oak and pine-oak types . 


It centers primarily on the oaks that suffer varying degrees of mor

tality, depending on the severity and frequency of the ltttacks and on 
factors of site, 'drought, other insects, diseases, ltucl late frosts. A 
single, complete defoliation will rarely cause severe mortality in the 
oaks unless complicatecl by a second defoliation due to a late frost, 
overmaturity, drought, or other reasons. It generally takes more 
than one successive year of hertvy stripping for mortality to be 
marked-except sometimes when mature black oak stands are heavily 
defoliated for the first time. Resistance to killing is greatest in white 
and chestnut oaks and least in the red, scarlet, and black oaks in that 
order. ,Vhite pine and hemlock are sometimes killed, but not so 
prevltlent1y as the oaks. Killing of other favored food species such 
as grey birch and aspen is not cOl1siderC'd serious, since these species 
lUlYe little economic value in tlH' area, of gypsy moth infestation. Al
though trees of all sizes are killed, in assessing mortality losses in the 
HJ5Z study, only mortality on dominant, codomimmt, or intermediate 
trees was considered. 

• 

It was apparent in studying the problem of losses to timber that 
insnfiicient clatrt ,yere available to lwrmit aceurate statistical analyses. 
Although excellent basic work had been donC', tl1(' system of reporting 
the annual gypsy moth damage in acreages defoliated to different de
greE'S did not It'lld itself to the evaluation of volume of timber losses. 
1\0 clear means ,yas found wherC'by tIl(' basic research on mortality 
and growth loss conld be related directly to the annual clefoliation 
records. 

It: would therefore have been dpsirable to bave carried out an in
tE'nsiY~ program of field inwstigation to develop really sound data. 
IIo>wver, time was limiteel and it was nE'cpssary to use aYflilable data 
snpplel1lpnted by a limited amonnt of field ]'C'search for the best. esti
mate, possiblE'. BC'canse of thp cl(';uth of data and the necessity of 
relying oftC'll Oll assnmptions based on opinioJl ratlv:l' than on proved 
fact, an t'fJ'ort \yas made to be COllS('rvatiYe in pvaluating doubtful 
relationshi ps. " 

The J)wthod of innstigatiol1 illvolwd two ma in steps. The first 
was to stlHly existill!! (latlt on mortality, growth ]ossC's, and defoliation. 
:Mortality ])C'l'('('ntagE's clel'lYpcl from E"xisting dMa were applied to the 
HrE'aS l'eporfl'd annually as 13 01' lOll 1>el'c'l'nt dpi'oliutE'd for the 2()
) ('ar period. The ant-age of tIll' areas so rq)o1'tp<1 is shown in table 2 
tm d fi!!u rIO' l. 

• 

Th0secollcl stC'p il1Yo1\'ed the ('xHmination in the fall of H)52 of areas 
l'E'presentative of thoRe of rE'pE'uted hE'llY), dE'i'oliation and of those 
appearing on the annllal rE'col'ds as Ifi and 100 percent defoliated. 
Estimates ,yere made on the ;'pot 0:1' mortality, stand Yolull1es, and 
htllmpage values in ()1'(kr to rheel\: compntations and f'o reach a,vcrage 
Iigl1l'es applicable to the cle:l'oliated arrllS. The field examination also 
provided an opportunity to gain n. bettE'r undE'l'stancling of some of 
the intangible yalues affected by gypsy moth defoliation. ~ 
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TAIlLJ, 1.-A1'ea infested by the gypsy moth in the New England States and New Y mok 

Number NumberNumber Number ofof town-State of townof sites acresships shipsexamined surveyedsurveyed infested 

DA'J'A ~'noM 1052 APPHAISAI, SUnVEY 

l\faine___________________ "_______ "__________ I 
New Hampshire ______ • ______________________ 247 'J,O·IO 5, 147,84.3 172 j 

VermonL___ . ______ • ____ . ________________ 80 I, GOO 2 IGG 50,1 51 
1.·.15Massachusetts________ . _. ___________ .,. ___ 2, !lOO 3; 80'1; 078 06 

C'onlleclicu L _________ . '.14. 880 80·1,288 "4B_~ _______ ~ ___ ~~_~_ 52 I, 040 8'.l2,3G8 2G 
TOUt/. __ .. __ ._. ___ '" _________________ 

r.OS II 11,360 12,705,08] 3891) , 

~- -~... 

DNI'J\ l'nOM FOHES'I' 'I'YI'E lIIXI' TN AREA No'r COVlmED IN IU52 

l\·Iainc_________________________ .. ______ • ___ _ 
.... ________ ._ .. _ ].I? 1---------- 6, ~31., ~;l0KewHHlnpshirc__ '''' _____ IhO 1'_________ 4,306,607 

147 
yermont___________ .. _•.. _.... __ .... __ .. ____ _ J GO

Hi ;.... _. __ .__ 2,863,376 ]0MiLssnchuscLls____ . _ . _ • ___________________ _ 20·1 ,._ .. ______ 4,338,705COl1necticll L ________ . _" • ___ .. __ . _... __ " _____ • 26·1 
Rhode Is!allcL ______ • ___ • ___ ... __ .... _.. ____ ._. 117 1__. --'" __ '" 2,360,102 117

39 _____ ..... __ 077, 120 30 
TotaL________________________________ '---7-"0-/__________ 20,807,700 I 

7.JOI 

Number of 
acres 

infest.ed 1 

1,920,6<10 
94G, 753 

J, 281, 004 
721,715 
160, GOO 

5, 040, 621 

6, 231, 640 
<I, 39G, 007 
2,863,37G 
'1,338,705 
2, 300, 102 

077, 120 

20, 867, 700 

Number of 
acres sus
ceptibJe to 
defoliation 

723, 551 
162, 525 
509,791 
2'11,789 
518, 6,12 

2,246,298 

482,78'1 
531,118 

88, 480 
898, '1<13 

1<1" 524 
13,9'17 

2, 03'J, 296 

http:infest.ed


• • • 
TO'l'AL SUnVEYED AND NO'r SURVEYED 

Maine_______ . __________________ •. __ • ______ _ 
New Hampshire ______ .•._________ • ___ • ______ _ 
Vermon!;. __________________ . _'_" _. ________ _ 
M!1.SSI\ch\lseUs____ • ________ • _. _•. ___________ _ 
Con necti ell t,________ • _ . ___ • _•.••• ____ •• ___ • _. 
Rhode lslancL________ . ____________ • ________ • 

3\).\ 
24(1 
Hi1 
308 
lOO 
30 

11,370,483 
6,563,111 
6,667,454 
5, 143, 053 
3, 202, 560 

677, 120 

310 
217 
112 
308 
],13 
30 

8, 161, 280 
5,3'13,360 
4, 145, 280 
5,060, '180 
2, 520, 801 

677, 120 

1,206,335 
693,643 
688, 271 

1, 140, 232 
533, 166 
18, 947 

Totals: 

~~~~: ~~~~I~I~(~~:::: :::::::::::==: ~ :I.::''':':~ ~~~t==== :::::1·..~~~~~~~~~~ -I· .--~~:~~. 
New England, Ne\\- York ___ . ------ ----- •• - -l-:-~~==::}--------+----- ________ /_________ _ 

25, !l08, 321 
3,631,360 

29, 53!l, 681 

4, 280, 594 
1,000,000 

5, 280, 594 

J From very light Lo vcry heavy populations, 

-0 
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o TABLE 2.-Acres defoliated by the gypsy moth in New England, 1933-52 

Number of acres dcfoli- Percent ofated all acres de-
State foliated 75 

and 100 per
75 percent 100 percent cent 

Maine ____________________________________________________ 
New Hampshirc ______ • _____________________________________
1Verrnont__________________________________________________ 

218,007 
380,065 

5,880 

36,327 
87, 530 
3,824 

15 
25 

6 

Massachusetts:
Plymouth and Barnstablc COulltics _______________________
Other counties _________________________________________ 2·11,088 

544, 367 
189,978 
586, 737 

51 
59 

Total all Massachusetts _______________________________ 785,455 776,715 56 
Connecticut_______________________________________________ 
Rhode Island ___________________ • __________________________ 3,028 

15, 755 
4,098 
3, 695 

37 
41 

Total _______________________________________________ 
1,408,190 912, 189 36.4 

-----

Acres defoliated all de
grees 

PercentNumber by states 

1,570,520 
1,851,820 

148,283 

24 
29 
2 

858, 706 
1,944,948 

14 
30 

2,803,654 44 

19,081 
46, 641 

.3 

.7 

6,439,999 100 
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THOUS.OF ACRES--------------------------------~ 
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FIGURE I.-Acres in New Englund defoliated ill varying degrees by the gypsy 
moth, 1933-52 . 

MORTALITY LOSSES 

Assessing the part played by the gypsy moth and that played by the 
two-lined chestnut borer (Agril1tS bilineatus (\V eber) ), by diseases, 
overmaturity, prolonged drought, and frost damage present real 
problems. It was generally considered, however, that in areas of 
repeated heavy defoliation the moth, in most cases, is the primary 
cause of mortality. 

A comprehensive. study of mortality and growth losses was made 
from 1912 to 1921 m easterll New England by J. N. Sl<1nmerS and 
coworkers (unpublished). Losses from defoliation were reporteel 
by Minott and Guild in 1925 (6), and by Baker in 1941 (1). The 
study of Summers and coworkers ,vas based on careful observation 
of more than 186 areas considered at that time to be representative 
of the infested area.. A mortality loss of 33.13 percent was found over 
the 10-year period. Despite the basic soundness of this study, it was 
so far removed in time from the 1933-52 period that its applicability 
to present-day conditions is doubted. There is also evidence that kill
ing is greater dl1l'ing the early years of heavy infestation than after 
the pest has been long established. Moreover, it was not possible to 
determine clearly how representative the 186 areas were of conditions 
throughout the 1D33-52 infested area. 

"Vork carried out by Tierney in 194-7 5 in the Connecticut River 

G TIERNEY, G. C. flEATII Oll' TREES FOU:'OWING IlEFOJ.TATION flY GYPSY MOTIIS IN 
CONNECTICU1.' VALLEY 'fOWNS OF :l.fASSACIIUSE'l"l'S. Unpublished report. August 28,
1947. 
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Valley area of Massachusetts o'ffered a better chance of correlatjng 
mortality percentages with conditions in the last two decades. It also 
permitted use of the detailed defoliation records of the Jast 20 years • 
ill a more accurate portrayaJ of recent damage. These data, 'were theTe
fore used as a basis for the current ~still1ates. His study 'was based on 
34 areas, totaling 2,'734 acres, on which detailed history of past defolia
tion by yeetrs was available for the period lD3i5-4G. The percentage 
of mortality for each of the areas was estin.luted by him ill 1947. SUlce 
011e of the areas did not have detailed information companlble ,vith 
the others, only 33 areas, totaling 2,1584 acres, were used in computing 
percentages. 

Exami:nation of Tierney's data revealed that the average mortality 
for the entire 2,584 acres, "'hell weighted to adjust for tlle acreage of 
the individual areas, ,yas about i37 percent--a remarkable correlation 
with the Summers' lO-year mortality loss of 33.13 percent in It diiJ'el'ent 
nrea, and almost 20 years earlier. The high incidence of 75- and 100
percent defoliation suggested that a pra.ctica1relationship might exist 
between tIle etl'ect <j'_ the gypsy moth on Tierney's stl1~ly arens and 
on those defohated i D and 100 percent elsewhere Jl1 the mfested area. 

In the 1935-46 period 2 years was the average time dlll'ing which 
75- or lOO-percent ddo1iation was recorded for each of Tierney'S areas. 
III other words, a mortality of just nncler 37 lwrcent. l'esllltecl from 
[tn average of 2 yeal's of 715- or 100-percent defoliation. If the rela
tionship between conditions on Tierney's areas and on all areas hav
ing such defoliation ,,'ere a direct one, it could be asslImed that 1 year's 
defoliation of either 75 or 100 percent 'would cause ]1aH as much mor
tality as 2 years', or approxim~ltely 18 percent. This probably would • 
ll0t be true of a single year of hen",,}, defoliation with 110ne in the pre
violls or following years. However, the patteI'll of Ti('rney's plots, 
as well as the experience of many other entomologists, sllggested that 
there was a high incidence of repeats in the lleavier c1efoliation ('lasses 
in the same area, in the same 2-yeaT period and t]1(' av('rag(' m01~tality 
loss of 07 percent WflS the net result of this pattern. Dividing by 
half to base the mortality on a single venr 'was llPcessary, becllllse 
that\\"as tlle only way j'Ollti1ize the ttl1mia1 de:folinJion records which 
(10 not show ,vhet11er thel'e were repeats or not, only the total Hcres 
c1ei'o] i atecl. 

Inspection of 8'~ representative, heavily de:foliatecl areas Chll'ing 
the field phase of the IDi52 stndy provided someindieation of the ]'('1a
tion between Tiel'ller'S dnlllagp(] areas and thos(' ('1s('w1)('1'(\, The 
inspected areas were 'kno\\'n to lln.ve had a history of heavy de:f'olill
tion over a long period of years and, us neal'ly as possible, to be 
representative 0:1' areas ShOWll ns 'If) or ]00 perc-eM de:l'ol iatedi 11 1I111111al 
reports. Estimates oJ the mortn1ity evident 011 these areas showC(l 
an average mortality (rf: :2cl· perep,nt. :Most of the areas were de'foliated 
-from 75 to 100 per('.eni: :f'or the 2 years, and flle average lWl1lm] 11101'

tn.1ity was probably between 12 Hl1cl18 percent. 
Although the f~verage oJ mortality pel'centages on the aTeas was 

slightly lower than those :found by Tit'T'nt'y~ it WitR ('karin the 195~ 
Sltudy thtltlt itt was not]·. a1w1ay~ pOt]ssi~;(e) to appl'f~isel' th(~ full extctljlt ~ft". 
(llm[Lge ')[1,' O('.CllT.reC cal' y III : Ie -' -yeur PCl'IO( .onsequen· y, 1 

is believed tlHl.t, iJle JWI'l'.e.nbtge Jl]ol'talify losses derived from Tim.'IH'lY'S 
stucly, basecl as :it was Oll cletll.iled knuwleclge of f.lpeeific llreas, can 
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safely be applied to most of the areas defoliated 75 or 100 percent 
and still be conservative. ' 

Exceptions were made in Commecticut and l{hode Island where, 
as it has been demonstrated by men familiar with the problem, a 
degree of unexplained resistance has existed, so that mortality losses 
have been considerably under the averaf!e for otller areas of New 
England. To lLpproximate this clii:I'erence lL mortality percentage of 
one-hlLlf of the 18, or 9 percent, was used in these States. 

In the 1952 study, therefore, it is believed that OJl the average for 
every acre reported as 75 or 100 percent defoliated in the last. 20 years, 
a mortality of 18 peTcent of the volume ,vas primarily due to the 
gypsy mot.h. 
, Ihving derived an expectable mortality loss of 18 percent, it was 
necessary to determine to ,,-hat stand volumes and stumpage values 
this loss applied. The volumes and values were obtained from 
estimates of foresters and others fal1lilial' with forest conelit-ions in tlle 
gypsy moth-infested areas. In addition, estima.t~s of volume and 
values had been made on each of tbe 8:1 areas vlsIted in the course 
of the field study. The result of these two sources is an approxima
tion of -wha.t might reasonably be assumed fLl·e the awrage corelwood 
and saw-timber ,~olulnes and ,~alnes in t-11e absence of exact fignres. 

The lowest figure used was for southeastern M:as:'aehnsetls, with 
an average of ;~ corels pp]" ane hllving a stumpage vfllup of 50 cents 
per cord. The highest rifrllJ·e \yas for l\Iaine, ,lith 0 cords of wood 
and 750 board-rep(- ppr acre hayjng a yn1ue of $1.50 per cord and 
$1:2 per thousand hoard-feeL ' 

O,'er large areas the yn1ne of Flllall hnnlwood st11mpage was only 
nominal U11<1 on mflll\' llOIlPxistpllL HO\Yewl". OWl" the areas ('o'~ere<1 
it was not j'elt that gl:myjn~ wood eould 1)(, ('OlllplP{p1v discollnted, even 
thollfrh often its "'o1"t11 in'terms of prpsPllt llJarkt'ts· was questionable. 

Thus, from comj)ntatiolls llsing thp:,p fa\'tors oJ Jllortnlity percent
ages, estimated stand Yolul1lPs. aud ~tlllll]lag(' YH1ups, the loss through 
l1:1ortality during the ppl"i()(ll!l:l:I-:J~ alllOllllt('d to :;.:!.Tfl.:·nf) cords and 
128,051 tho1lsand bounl-i'('et of 1ll('l'('halltnh1e timber. having a total 
est-imn f,pd YI1 1up of 8·J,~~:1.;i.in. _\ :-;tatistical rPt'ol'd 01' tlIP loss inc] \1(1
ing the ayprngp voltllIlt'S and :-:tlllll[lagp "HInps \1s('d :for paeh State is 
shown in btble 3. 

LOSSES IN TIMBER GROWTH 

Loss in diameter gTo\,th clue to gnlSy moth defoliation is a much 
less spectacular lllllllifE'statiol1 o:f dalllage thall ([('ath but is an il1l
pOl.-tant- one. 110 far as tilllber production is ('()])erl"l1('(l. 

Comprehensj,'e studiE's ,\'(,I'e llw<1P of growth losses in eastern Kew 
Eng-laml in the ID12-:nprt1od u. 6'). 

Summers (ul1pulJlishpd), ill ]Jl"Ojeding tlle growth-loss data. :from 
the individual an'a" stlldit'd ill 111(' 1!l12-D Jwriod to the larger are1l 
.:n:i'ested in 1924-31. c1E'Yi~i('d n method \I'll icll,in the inc1\: of an vlhi Il!! 
more accllrate, was ·uspd ill HIe 1D:):! sttHly. 'I'll is .I1lpthocl .is based 011 
the assumption that the- IIPt result of it year's defoliation to a ginn 
percentage on 1 acre is the Sallle percentage loss of the norma] growth 
on that acre. 

The Hwrnge annual ]lE'r('pnlngC' of <1('-/'01iati01l :i'o]" ill(' G,439,9D9 ::teres 
defoliaL('c1 ill all rlpgl'eps in N('w Eng-land in In:;:~·~il2 is shown in 
table 4. It is asslillied that on each of thpsE' !llTt'S tllPI"C' W:lS a growth 
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~ TAI3I,E 3.-Estimated mortality 70sses f1'01n g'YZJsy moth to 1Jw'ol/,antable timbe1' in tlte New England States, 1983-52 

Volulllo oC mortality EsllmatedEstlmoled \,olullW Estimated value oC stumpagestumpage killedNllmhrr l )lCI' nero Iwforo valuo PCI'Number ·of Ilcr~s mortnllt.y Il)rrCOnl Pcr ncrc ~'otnl
oC nrens61uto defolintl'd mor·

ex"mlned 75 nllli 100 lnliLY111 1952 percent 
Cords 1M bonnl· 1M bonnl'l Cords I\f bonrd'i Cord board· Cord I M board· 1 'rotal

Cords Coet feet 
MI 

Ccctfeet feet 

--------1---1 1--1-.--1--1---1---1 1-----
75 J4,335 I $1. 60 -i2\ $6i8,031 I $4i2,02O I $1,030,051

NtlllIl·•••• 12.\ 2M,:!3'1\ 01 0. 1 IB\1.1121 o.taul 412,021 42,08" 1.60 12 883,755 605, 008 I, 388, 763 oo ...... 

New llllmpshlro••••• 10 407,505 7 .Ii 18 1.211 .O!JO 58U,J70 ]0,470 31,437.73 1.60 12 20, UOI
yermonL••••••••••.•.. _~ ..'!.~ 0,701 ,. 8_ .5._18 1.4-1 _ .0110 13,07-1 I~ 

:r-rossnchusptls:
llnrnslnhle ond Plym. 116,388.W ]10,388 ------ .. -_ ..- ..232,770 1....--.... 1 ..---- ..-outh Counlies••••• },Il I "?I,ono 31 .... I lR I .M! ....... r.. 
 1 n17 00.\. W,OOO 1.00 12 1,017,094 610,800 1,028,704
Other counties..... ___.(_1 _1,I.H,lOl __6 __:..:~._~~ .0.lu l 1___ 

'1'olnl oil 'l\lnssnrhu· 1,745,182..... _..-------- ------..---_ ..-"·~-"~~~~·-I--~·~ ·- .... I~- ...... ~-- -.---~-~setls••__._••••••. .15 1 1,502.170 . I·· ,. I'" . 

- ~- 7,12!l '~8i .t.c-~--{l; .72 .!lIS· 1i,I31 1 321 I 2.00 12 10,202 3,852 14,114
Connecttcn!...... . 14,000St i!i:{ -l38 1.00 ]2 8,753 5,256
Rhode Islllllll. ... . 

2,270,8LO I 128, !l51 1••. _.... 1.._.._..1 $2,670,144 I $1,547,412 $4,223,550-+'1 ,,":::~:I-==~I-::-:,-:"I_~~I ,--'I'otul.. __ ." ...... . 

• 




• • • 
TABLE 4.-Estimated losses in timber growth f1'om, gypsy moth infestation in tlw New. England States, 1933-513. 

LVoJ'mal amwal growth ?'ate 'loas esthnatocl to be % COt,a 

I A \·crn.ge a1111l1Ul 
growth loss pOl' Total growth Totll.l vll.lue CombinadA,,,, d,loU- __ ValueHel'e loss for aroll. of stumpll.ge value mor-Stalc ; Il.led, al1 ,_~____ perdefoliated, killed (from taliby andcord 1cords table 3) growth losses

I degrC'C's pC'r IPercC'lIt 1 Cords 

---- ;- ------.I J---
--------------!----~ 

l\Iaine•.••••.•. _. _ •.. __ .' 1, 570, 520 35. 0 35.6 O. 178 280,000 $2.00 $1,030,051 $1,590,051 
Ne\\' Hll.lupshil'c_. __ J, 851, 820 39.9 39,9 .20 370,000 2. 06 1,388,763 2,150,963 
VermonL_., •• _.. _ . 1'18,283 31. '1 31. ,1 . 157 23, 200 2.00 31,4.37 77, 837 

~Ill.ssll.cl1USO[tS: =='==-':0---===,'- t 
Barnstable f,nd Plymouth I I I 

I i 
I 

('ountiC's••••• _.. . f 858, 7013 li2. 7 52. 7 .264 227,000 .50 116,388 229, 888 
Other coun[iC's. ___ . i 1,94,1, 9Ml I . 57.0. 57.0 .285 554, 000 1. 64. 1, 628, 794 2, 537, 354 

7RI. 000 L 7'15,182 2,767,242'j'olai all Mllssachllsetts.• -; 2,803,054! -~:-- J::--,_~..-:C':~-~:_____:-- 1= 
COllllCCtiCllL_. ___ ..... __ •. _! 19,0811 4G.5! 4G.5 .232 4,400 I 2.50 I 14,114 25,114 
TIhodoIslancL •.. ______ . ___ .... : 46,6'11 46.7 46.7 .23·1 10.900 1.64 ]4,000 31,885 

• 1 1-
TotaL_______________ . 6,'130,1)99 ,.. __ .. .1.. _____ ' ____ '_ ],400,5001,, ____ -I 4,223,550 I 6,643,092 

I J 

1 Obtll.ined by incorpom(ing 1\1 bourcl-fC'et!ncrc !:lland volullles and values into cord volumes and yalue per acre. 
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loss equivalent to the average defoJiatjon percentage found for each 
acre defoliated. 

These de.foliation percentages were derived by aye1'aging the total 
acre-years in each defoliation class and weighing them by the, number 
of acres l'eportpd in each class for evel'Y year, Thus, in :Maine on an 
average the defoliation was found to be 35.6 percent for each of the 
1,570,520 acres thnt wpre l'Ppol'ted defoliated in all degrees. Some of 
the relationships between tlle different classes of dpfoliatiol1 are shown 
in fignre 1. 

The total loss in growth estimated by these metllOds for all the New 
England States in' H)!3:~-52 ,'las fonnel to be 1,460,500 cords ]mving 
a vahle of $2,419,53G (table 4-). 

The values found for mortality losses :11'('. recapitulated in tnble 4
from table 3. The total estimated Joss from both mortality and 
growth was $G,G"13.0fl2. 

MORTALITY TO WHITE PIN.E 

Although ,,,hite pine is not a 'fayored food species for the younger 
stages of gypsy moth larvae, it is sometimes fa\-ol'ec1 by the hter 
stnges, and in areas of extremely heayy feeding, stripping of white 
pine and of hemlock is not UllCOlllmon. 

During the field phasl:' of the H)fl2 study, a llmnber of mature pine 
and hemlock \wre 1'ou11(1 that hac] diecl after heRYY defoliation. Tlleir 
yo]ullles and yahleS JUlYt' ht'en ine1l1(lccl ill the esi:imntcdlosses due to 
mortn.litT of merclullltable oak timbpl' already outlined, and therefore 
do not", ",'arrant separatp trl:'ntn1t'llt. ., 

Of !rrenic1' possible ilI1JlOl'f:1lI('P is the loss of white pine in the 1'ep1'O
(luction and intermediate ('lass('~ due to gyps)"'" moth defoliatioll. 
Eyalnatjon of damage is ('oll1pJieated by other :factors thnt aired the 
ahilit)"'" of white pine n'lll'o(]uetion to succped 'WhCll overtopped by 
harchyoods. Observation in the 11el<1 sug!rpsi.ed tl1at defoliation of 
pine in til(' understory \YllS llot' llJl('ommoil 'in Hl(' pine-oak type,s, but 
generally tl1Pre was ('onsi(lC'rahlt, quC'stion ",hethel' the pine WOllld haye 
slIl'yjn'd 1100'mal sllpprr!-'~ion. 

It is pyi(lellt frolll past l'c('ol'(l", and l'{'ports aJHl from cOlwcl'sntions 
with men long Jamilial' ,yjtll gypsy moth \YOlk that killing oJ )'otlng 
pi l1e ha,s brell sel'ioll:-' 0'11 l'Ol1H' m'PHl' ohsrlTc(] in the hst 20 )'elll'S, These 
ohsclTatiol1s givp little ilH1i('atioll of tllP total aC'J'e:t!res in('luclcd or 
the e1ull1c'c tl;nt tllC' pillC ,nmld hnw had jn slll'vhillg natural sup
prcssio]). Thrre-!'ol'C', w]lilp thC'rC' if: llO dear c\'idpll('e of tllP extpl1t of 
lnrgp-se(l]c clpstrnction of pill(' l't']1l'()C:llH'tioll. the (,OIwictiolls hC'ld by 
m~l1ly men long assoeiaic!l with gypf,'.Y moth work l:war ('onsi<1cl'able
wcight, 

'1'])(' C\'j(I(,1](,(, nnlilnhlp ,,,illl l'('spPct to white pinc is thcl'c:fol'P not 
('011('ll1siYe. DC'taikcl fipJ<l studies 0:1' tllP pl'oblem will be JlPC'essal'Y to 
clevelop n ('leal'PI' 1'('latioll hc{ WC(,11 gyp",,, moth clnmngc and suppl'es
sion i'1'OI11 llntlll:al (,:ttlRPS and to ppJ'llIit. n more. :let'llraJe cy:lIl1ntion 
of the part playpcl by this insect, in {he m01'tality of white pine 
l'P prod uet iOil. 

DAMAGE TO SITE 

All impol'tant- typP of inhillgib](' (hlllagC' amI loss that is not' ade
quatel.\' ]'('P1'('sP11(('(1 'in cslinml(':'> of limbel' lost thl'01lgh mort:llit~y 

• 

• 


• 

and decreased growth, is the damage to the 1:orest site by repeated 
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heavy gypsy-moth feeding. It is important because it involves other 
considerations such as fire hazard, water protection, and recreational, 
esthetic, and wildlife values that are not re<'1.dily assessable in terms of 
donal's and cents. 

Of great importance is the continued effect of heavy gypsy moth 
damage to a site, not only during periods of heavy infestation but 
between and after them. In combination ,,6th past damage by fire, 
overgraZi]lg, overcutting, and other poor agricultural practices, the 
gypsy m~th has helped to keep 1arfre areas unproductive and to 
promote further deterioration. Drying out and destruction of hlUl1US 
by exposure to intense slUl]jght through lifrht-c1.'own canopies and 
retardation of desirable reproductjon reach far beyond the years 
covered in the 1952 study. Eyen were the gypsy moth completely 
controlled in the llext few years, the effects of this deterioration could 
be expected to contjnue for many years in limiting the production of 
timber crops and in lowering other fOl'est land values. 

Large acreages are now dominated by low-vaIlle wood that has Ettle 
foreseeable future value as timber and that 'will long l'etard t1le de
velopment of a new' and bett!:'r forest. EYen ,yere it possible to assess 
accurately the part the gypsy moth has played in land abuses, it 
would still be impossible to <,,'aillate the actnal value of the lost tim
ber. For that rpHson and bpcflnse of the damage already done, the 
reallossps at least eCJlwl ar.d probably far excpecl those from the 1110re 
tangible forllls of damage assessed in the 10;'52 study. 

EFFECT ON E!iTHETIC AND RECREATIONAL VALUES 

Losses in esthetic anclncreational valups are harder to pinpoint 
than timber losses. In times of l!payy defoliation, especially in 1'es
idelltial m'eas .and in areas of high esjheti~ va}ue~ the g~ypsy motl~ 
causes great cbstress to ]leo pIe who take I)l'Ide III the appearance of 
their pl'Opel'tieR. IJigh-yalue 0l'llflJ11pnta1 iTpp::; tlw j are irreplace
able OWl'sPYel'fll Jifl:'timesarp ki11pd, thp defolia te(~ trees twe. unsightly, 
and crn'Y}ing caterpillars illyndillg their hOIll(,s are it nuisance.. 

Probab1y as good an imlieation as nny of th(' nuisance yal ue ascribed 
to gyps~r moth dmnage is the amollnt of money that the citizens of 
the ~tatps, ('ol1ntips. and towns haw willingly voted to raise at their 
own exppl1se to mitigatp the nuisance. This action was probably not 
directpd n t til1lber l)l'oductiol1 Oll the lumdl'pds of thousands of acres 
of undeye]ojll:'d ]amI. but ratller at controlling the damage to the 
shade tr('('s and tll(' nuisancp in l'psidplll'inl :mcll'ecreational areas. In 
New Rnglftnd <,dol1P~ the expenditl1l'e of almost $~O million in the Jast 
20 years primarily j!or loeal protediOJl snggests some of the import
ancp that persons have put on the esthptic nInes inyolved in gypsy 
moth infestation. This amount includes $640,3;)0 raised and spent 
in Barnstable and Plymouth Counties to canT out n widespread DDT
sprn.ying program on an extel'minative basls in 19'1:9 and 1950. It 
does not include the considerable amount spent for spraying by ])ri
yate owners. Important also is $2,024,3H,b spent' by New .Jersey and 
Pennsylvania to c]pan 11]) isolnt('d ontbreaks, and $3,H2,184 spent by 
New York on gyps)' moth work during the 193:3-52 period. Tl)ese 
figures giye ;;O])1e inc1ic'ation 0:1' the desire of the taxpayers of those 
St.ates to avoid :t l'ecurrenee of what has l1appened in New Englnnd. 
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Ecological Studies in Eastern United States Outside the New England
New York Area 

In the discussion of the gypsy moth problem in retrospect, refer
ence was made to the great concern about the effect of the possible • 
spread of the insect to the vast hardwood forests of the eastern United 
States beyond the present infested area. The third phase of the 
1952 appraisal program was an ecological study to determine the 
susceptibility of these forests to gypsy moth damages. TIlls study 
represents the first attempt to really arrive at some definite indication 
of the problem should the pest extend beyond its present limits of 
infestation. 

In orga11izing the 1952 survey, it ,yas decided that a. gronp of 
foresters and entomologists working together wonld be in the best 
position to make an appmisal of susceptibility, and accordingly two 
foresters-A. F. Hough and E. 'IV. Littlefield-and two entomolo
gists-Po B. Dowden and W. V. O'Den-were assigned to tIle 
survey. The p:ronp "as divided into two teams, each taking a. portion 
of the area for its working tC'lTitory. The routes of both teams, 
covering an estimnted I1.0no miles, are shown in ligure 2. One team 

• 

GYPSY MOTH 


APPRAISAL SURVEY 


- TRAVEL fJV Lt"llLErttL.O ft ~N 

- - TAA'iCL BY HOUGH b O'OCLl. 

• 
FraeI!E 2.-Houte tran'!e() in gypsy lIIoth appraisal survey. 
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•
covered Pennsylvania and New Jersey and the remainder of the 
region of the Northeastern Forest Experiment Station and that 
of the Southeastern and Southern Forest Experimentation Stations. 
The second team covered the region included in the Central States and 
the Lake States Forest Experiment Stations. This plan was adhered 
to with miI!'}r modifications and both teams followed the same gen
eral procedure. Travel, except in the Lake States, was ent.irely by 
automobile. The results of this survey were reported by Dowden 
and coworkers.6 

SURVEY METHODS 

",Vith each team the first stop was made at the headquarters of the 
forest experiment station, where the project was discussed with the 
director and members of his staff, and pertinent statistical data were 
assembled with the help of the statjon personnel. Visits were then 
made to experiment station resetLl'ch centers, State foresters' offices, 
and in some instances to national forest headquarters, forest schools, 
agricultural experiment stations, and field offices of the Bureau of 
Entomology and Plant Quarantine. 

• 

Insofar as practical, an Hinernry ,yas worked out for a general 
il)Spectioll of the pl'incipa] forest types, with emphasis, of course, on 
the types containing a high proportion of oak, and 11pon sections 
where there was a preYldeJ1ce of dry sites. A slightly different 
approach was taken by the respectiye teams with regard to field inspec
tions. The team covering the Appalachians and southern part of 
the territory placed more reliance upon general observations and the 
local knowledge of State and Forest Service personnel, in addition 
to the detailed breakdown of statistical data aYailable at the experi
ment stations. The other team stopped to take specific observational 
data at representative inspection points oyer much of the traveled 
route. 

GENERAL CHARACTER OF THE FORESTS IN THE SURVEY 

A1l personnel participating" in the survey ,yel'e deeply impressed by 
the extent and continuity of the oak forests in the territory t.hrough 
which they traveled, and by the highly sllsceptihll' clulracter of a 
hrge proportion of the stands observed, in eOlllparison with those 
with which they were famlliar in the NOl'thea~L 

• 

The All eglJej;y plateml with its cf)mpo;;;itioll of northern hardwoods 
seems to present :t natural barrier, which l1Jlc1ouhtedly would hinder 
if not actual1y inhibit the spread of the moth directly westward from 
its present limi ts of ilrfestation in easterll X ew York. Gradual spread 
to the south and west, '''QuId t11pl'efo1'e probabl)T haw to occur tll1;ough 
a narrow area extending along the southern boulldary of New York 
from the Hudson Hive1" to the Port .Jervis, N. Y.-Milford, Pa.., area.. 
There seem to be no llHLjor featnres of physiography or forest type in 
this area. or southward along the Atlalltic Coastal Plain in New .Jersey 
to prevent a gradual spread southward. Southwesterly from eastern 
New York through the middle Atlantic States susceptible woodlands 
be.come hlcreasingly common. 

In New J'ersey the scrub-oak stands of the Coastal Plaill a.ppea,r to 
be fully as sllsceptible as those of Cape Cod, Mass. East of the .Alle

• DOWDEN, P. B., O'DEU_, 'IV. V., HOUGIT, A. G., ANIl LI1'TLE~'mLD, K W. ItEPOItT 
OF SPECUL GYPSY MOTU SURVEY, J 9;;2.Unpubtished report. February Hl58. 
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ghellY front in Pennsylvania and southward through the ridge and 
valley section into the northern Blue lliclge and the southern Appa
lachians, there is an abundance of dry and relatiyely poor sites occu
pied by oak types that are highly susceptible. 

The incidence of susceptibility increa:;es southward and westward, 
probably reaching a peak in Tenne::osee, where approximately 7..J ver
cent of the tobll forest is suseeptible. SOlltlrward ill the Coastal Plain 
of Delaware, :::,Iar:danc1, and '-irgil1ia the forest type changes to re
sistant pure conifers, mixed conifer-harch'oods, or moist-site hard
woods.. These resistant t)1)es are found in the eyer ,yiclening Coasbtl 
Plains of the South ,Atlantic and Gulf Coast States. 

In the Central States the chief: areas of susceptibility lie in the un
glaciated sections in southeastern Ohio, southern Indiana. southE'rll 
Illinois, Kentucky, l1nc1 the Ozarks. and the c1riftlpss area of south
eastern V{iscol1sil1 and sOlltl1(' a:::tern ~Iinnesota. _"-n exception is the 
rE'gion of hetH-Y pOiOtglneial deposits in southern ~Iiehig,m, where the 
coarse-textured soils with their excessive drainage support oak stands 
of the xerophytic type. and where the usual heay.)' grazing has been 
sufHcient to brilJg them into the slU:ceptib1e category. Susceptible 
areas are shmnl 1ll figure 3. 

SUSCEPTIBLE AREAS BASED ON FOREST SURVEY 

It was thought. originally, that a tablllation might be made of the 
acreage in thE"clifferellt forE-Sf-COWl' types, on the basi::: of tbe classifi
cations susceptible, borderline, and resistant un. This proved i111
pnlctical for two rensons: Hrst. becflU::;e the t~-l)('s recognized in the 
forest Slll'yey are based on n somewhat broader grouping than those 
listed by the Society of American Forester:; and, in addition, are not 
uniform from one experiment station region (0 llnOO1('1': and I.eeondly, 
because a number of the forest-coWl' t)'J)('s lIsed in the Xl'w EngJt1l1d
New York grouping are not repres('ntl'<l ill t11(' r!'gioJ1s under im'esti 
gat-ion. ...:\ basis 1'01' cOllJpnting areas of susceptibility was therefore 
(lstahlishecl h,· iaking thl' fOI'l'st SllrY('\' ngul'P (or neal'P:;t comparabJe 
figure frolll 'ltllPr :;(;m'('ps) j'OI' t)'llPS III (;at"ll ~tatt' in ,,,hieh oak waS 
predOl1linanf am] nppJ~'ing to thi:; a ]lPI"(,(,lltagl' for pOOl" sitps based 
e!lieny (In phy:-:i01!raphy. It was in Hl'rh-in1! ut ('his ]Jp1'('pntagc that 
11l(' aH,istn I1(,P fl"olll !lIP ('xperinlPlli ~ta {iOllS ]ll'm-pd pa rt i(,l11arly yalll 
nble. ,Ylwl'(' tltl' i'm'pst Slll'WY data Wl'J'P Sl't lip 011 ]>lll1("11(,:1]'(I:-;. it is 
i'p]t that til(' ('olll]llltl·d nt1llP" are C'OI'r('('t ·within pl'eeise limits: the 
ot11pr nl1up::: IIlllst 1)(' Hl't"Pp(pd as \ll'ou{l pstimates onl)'. ~\. cOll1pilation 
of these data arl' shown ill tabJp ii. 

The 11l()~t stTikillg ligul"{' i" tilt' lobt! of J[i{\,11:J.O()() :l(,I'('S cJassillpr] 
HR susc(lptibJp to ,L~'JlS)' moth dnlll:tg('. '1'11(' JWl'('plltngp of forpstp<1 
area so classili('d is also of gJ'C'ut important'e, particularly when it is 
lIotetl tlwt JlIore than hnJi' of Uw IU'j'es 'fall in that eatpgol'Y in XI'\\' 
.Jersey, PennsylYflniu, 'rirginia. \\"'psl' Yirginia, Ohio, (!lin'ois, ](('11

tll('ky. Tel111('!'sep, llll(l Missouri. ]n ?lInssadm;.;ptts. th<> Illost s('\'<.'reJy 
affectcd Stut<> ill tllp inf('stetl area, ](lSS thall half of thp forest area is 
characterized bv site 01' stand ('ollclitiollS that w(mId ha\'e been rated 
snsceptible, a:; ~lefillPd ill this In;)~ Sill"'!,.\'. 

In r<.'yjpwing til(' dala Oil l't1s('(>pi ihlc' an'a~, it is pxtrclllely important 

• 

• 


• 

to hear ill lllind that, although. 110t l'l'pl"('sentt'u hprl' l-tatistit'ally, the!"e 
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WOODLANDS SUSCEPTIBLE 
TO GYPSY MOTH DAMAGE 

• i~ GeNERALLY IHf~TED== Ut4IHfESTED BUT SUSCepTIBLE 

FmURE 3.-Woodlands genemlly infested and uuiufelitpd but su,;ceptillle [Q 

GYVsy moth damage. 

• 

are very significant degrees of susceptibility within the generally 
susceptible areaS. Cases in point are the soutlm'esterll Ozal'ks and 
central Tennessee, where all the factors favorable to the development 
of gypsy moth abundance-high proportion of favored food species, 
dry sites, poor stocking, and a history 0:1' lanel abuse-are represented 
to a degree considerably above the genera I average for the region and 
far beyond anything, except very local1y, in tlle Xortheast. Another 
point is that throughout the prairie and semiprairie areas, which are 
generally less than 15 percent. forested, there do exist. m:1ny thousands 
of acres of oak woodlands, many of which are in themselves highly 
susceptible. The bur oak groyes, for instance, which are so typical 
of much of this section, are probably among the most fn,vorable spots 
imaginable for gypsy moth, because of the lack of forest floor and 
the fact that tIle individual trees attain full Crown developmeut. 
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TABLE 5.-Acres of forest la'1Ul in 5 U. S. Forest ServWe regionJJ shown 
according to susoeptibility and resistance to gypsy moth damage 

Suscep-Susceptible, Resistant, Total, 1,000 •Region and State tible,1,000 acres 1,000 acres acres percent 

Northeast:
Delaware_____________ 160.0 282.0 442.0 36.2New Jersey ___________ I, 599. 8 748. 2 2, 348. 0 68.1Maryland_____________ 1,380.4 1,538.6 2,919.0 47. 3 
Pennsylvania__________ 10,130.. 0 5,098.0 15,228.0 66.5
West Virginia _________ 5,141. 8 4, 755. 2 9,897.0 52. 0 

TotaL______________ 18,412.0 12,422.0 30,834.0 59.7 

Southeast: 
Virginia ______________ 10,200.4 4,447.5 14,647.9 69. 7 
North Carolina________ 7, 176. 6 11,223.2 18,399.8 39.0
South Carolina ________ 3,024.5 8, 918. 1 11,942.6 25.3Georgia _______________ 4,514. 6 16,917.9 21,432.5 21. 1 Florida_______________ 2,481. 4 20,565.6 23,047.0 10. 8 

TotaL______________ 2i, 397. 5 62,072.3 89,469.8 30. 6 

South:
Alabama______________ 3,514.4 15,346.0 18,860.4 18.6
MississippL ___________ 1,778.1 14,754.4 16, 532. 5 10.8 
Louisiana___ ._ 2,459.5 13,734.8 16, 194. 3 15.2
Texas (east) ___________ 1,644.3 8,908.3 10, 552. 6 15.6Arkansas _____________ 7,206.3 12, 158. 0 19,364.3 37.2 
Oklahoma (southeast) __ 1,446.2 1,514.8 2, 961. 0 48.8Tennessee_____________ 9,290.3 3,317.3 12,607.6 73.7 

TotaL______________ •27,339.1 69,733.6 97,072.7 28. 2 

Central: 1Ohi02 ________________ 1,878.0 1,830.0 3, 708. 0 50.6Indiana_______________ 1,653.0 2,392.0 4,045.0 40. 9 Illinois _______________ 2,360.0 1, 581. 0 3,941. 0 59. 9 J(entueky_____________ 6,713.0 4, 733. 0 11,446.0 58. 6 MissourL_____________ 12, 48l. 0 2,593.0 15,074.0 80.9I 

TotaL______________ 25,085.0 I 13, 129. 0 38,214.0 65.6! , 

Lake States: I 
M~chiga~ _____________ 291. 0 17, 509. 0 17,800.0 1.6
WlsconslD_____________ 1,092.0 14,108.0 ] 5,200.0 7. 2
Minnesota____________ 498.0 16,502.0 17,000.0 2. 9 

ITotaL_____________ 1,881.0 48,119.0 50,000.0 1 3. 8 

All regions ________________ 100,114.6 I 205,475.9 305,590.5 I 32. 8 

I Figures are based on commercial forest area only, since area in noncommercial 
and reserved is insignificant. Data are not available for Iowa. 

2 Figures are from "Ohio's Forest Resources," which lists mixed oak as 
1,360,000 and oak-hickory as 518,000 acres. 

TIns consideration of the third phase of the appraisal program can 
lead only to the following conclusions: 

An extremely large and more or less contiguous area exists in the • 
Appalachian, Southern, and :Midwest portions of the United States 
within which there are frequently found forest stands susceptible 
to gypsy moth infestation as measured by the criteria established by 
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Bess et al. (~). Both the abundance and the degree of susceptibility 
of such stands increase westward from the Alleghenies and Appa
lachians, reaching a maximum in the ullglaciated portions of the Ohio 
VaHey, in central Tennessee, and in the Ozarks. 

The ecologic''ll barrier imposed by the central New York uplands 
and their extension into the Allegheny plateau does not appear to 
have any counterpart further west or south. The effect of this natural 
barrier in arresting or materially slowing down the westward spread 
of the gypsy moth is, moreover, largely neutraDzed by the continuity 
of susceptible oak types fr0111 soutbeastel'll New York into the other 
sections. 

Plan of Operations-E,adication or Prevention of Spread 

• 

The fourth and final phase of the appraisal program was related 
to the preparation of a plan of operatIOlls in compliance with the 
request of the Regional Coordinatjng Committee on Gypsy Moth 
Control of the Council of State Governments and was based on the 
facts recorded in the three separate studies herei11before described. 
Because of the expressed reluctance of a number of States to undertake 
an eradication program and in view of stated doubts as to the practi
cability of such an effort, together with a recognized CUrre11t need for 
economy in government:al operations, a program of gypsy moth eracH
cation was not recommended. However, because of the necessity of 
preventing its spread and protecting presently infested woodlands 
from repeated and uncontrolled defoliation, the Burean or Entomol
ogy and Plant Quarantine proposed the following seven-point 
program for achieviJ1g these objectives: 

1. Establish a barrier zone along the perimeter of t11e gypsy l110th
regulated area in Connecticut, New York, and Vermont extendulg 
from Long Ishmd, N. Y.) to the Canadian border, as illustrated in 
figure 4. The proposed zone is continuous except for n. break ex
tending through the eastern Adirondack Mountains, wl1ere growth, 
site, and climatic conditions are unfavorable and therefore provide a 
natural barrier against the establishment and spread of gypsy moth 
infestation. 

2. Operate R cooperative survey and eradication pI"Ogram within 
the barrier zone as the principa.l means of preventing further expan
sion of the infested region. . 

3. Operate a coopel'afive survey and control program with States 
in infestecl territory immediRtely east of the barrier zone, to detect 
and suppress gypsy moth outbreaks tlHtt threaten a spread into the 
barrier-zone area. 

4. Conduct cooperative trapping surveys with States and other 
governmental Hnits in ten-itory west and south of the barrier ,zone, 
promptly eradicRting any infestations that become established in such 
areas. 

• 
5. Provide Federal technical assistance, to the limit of avanable 

funds, to States in the infested region in the development of control 
techniques Rnd programs designed to prevent economic and esthetic 
losses from contl.nued defoliation in tIns general area. 

6. Strengthen quarantine operations tlll:ough close coordination of 
control and regulatory activities and expansion of inspection and cer
tification services insofar as appropriated funds will permit. negu
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LEGEND 

-·BORDERS OF BARRIER ZONE. 
--·APPROX. WESTERN LIMITS OF 

PERIODIC TRAP SURVEYS• 
••• ·GYPSY MOTH QUARANTINE LINE. 

.' ~'HISTORICAL CHANNELS OF 
GYPSY MOTH MIGRATION • 

...·POSSIBLE CHANNELIi OF 
CONTINUED MIGRATION. 

• 


• 


l~rol!HE 4.-llarrier ZOIH'S pro!losed ill gypsy moth npllrflisal survey. 

latol'Y functions will include the pl'epu,ration al\d dislribution of 
illnstrated leaflets u,nc1 posters ns pnrt of an educational program to 
disseminate inJOl'l11lltion on n1is public enemy. 

1. Establish slndy plots in I:he generally infestedl'egion to obtu,in • 
additionnlin:f'ol'matiol1 on the epidemiology of the (Typsy moth. 
Annua.l observations ill these :lrens sho1lld provide valtuilile informa
tion on the expectable oCCllrrence of defoliation and would provide 
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an opportunity to correlate and study factors that may have an influ
ence on cyclic fluctuations of moth abundance. Cooperative assistance 
in making these studies is to be solicited from the affected States. 

The above-mentioned proposals are designed basically to prevent 
further spread of the gypsy moth to the extensive susceptible forest
land to the west and south of the barrier zone. They include not 
only quarantine enforcement but such control effort as may be 
needed. 

Inasmuch as a number of States are considered in the total program, 
the Federal Government should assume fun responsibility for control 
and regulatory activities where the objective is to prevent further 
spread of the gypsy moth. It should also assume responsibility for 
ove~all coordination, management, technical direction, and adminis
tratIon as needed and agreed upon. Certain phases of the program 
do not lend themselves to clear-cut cooperatjon between the Federal 
and State Governments. These special pl1uses include the following: 
(a) Surveys to delimit the boundaries of infestation a11d to discover 
any outlying incipient outbreaks; (b) pupal collection for sex
attractant material for trapping surveys; (0) ,technical assistance to 
States, counties. towns, and communities within the generally infested 
area as to plans for suppressive work; and (d) eradication of outlying 
incipient infesta,tions in cooperation with the States concerned. 

• 
The remainder of the total effort under tIlis plan appears clearly 

to be cooperative between tIle Burean of Entomology and Plant Quar
antine and the States, with the cost being shared on an equitable basis. 
Congress has repeatedly set forth its views as to the equality of in
terest and responsibility in the various pest problems in which the 
State and Federal Governments participate. It has been made quite 
cleaT thot the Federal Government has a responsibility in protecting 
uninfested States, and for that purpose it is correct to allot and use 
FederaI f-inancial resources. 

Under the date of September 4, 1953, the Hegional Coordinating 
Committee on Gypsy Moth Control of the Council of State Govern
ments by resolution approved the plan as out11ned above, and rec
ommended that the States urge Congress to appropriate funds neces
sary to calTY out the cooperative program. 

SUMMARY 
An appraisal of the gypsy moth problem was nndertaken in 1952 

by the Plant Pest Control Branch, then a part of the Bureau of 
Entomology and Plant Quarantine, for the purpose of developing 
a coordinated and detailed plan for the eradication and/or control 
of this insect in the United States, in cooperation with State 
governments. 

• 
The appraisal was divided into fOllr principal phases: (a) A sur

vey to determine the limits of the generally infested area in NCIV 
England and New York; (b) a study to determine the loss caused by 
gypsy moth defoliation in killing trees, in retal:ding gro'wth, and iil 
detedorating forest stands; (0) an ecological study to determine the 
susceptibility of stands ill the vnst hardwood forests ontside tIle New 
Bngl1Ll1d-New York area; and (d) the formu lation of an operational 
phn of procedure for either the eradication or selective control of the 
ll1sect. 
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The survey conducted within the infested territory of New Eng
land and data relating to New York revealed that infestation covers ,. 
an area of approximately 291/ 2 million acres varying from a very 
light to a very heavy population. 

The study of damage included a careful review of previous research 
and the current examination of 84 susceptible areas within the gen
erally infested territory. It also included interviews with Federal 
and State personnel responsible for the control programs, as well as 
with lumbermen and property owners who had suffered severe losses 
due to defoliation by the f,'Ypsy moth. Estimated tangible losses on 
forest trees in Ne,,, England for the 1933-52 period are as follows: 

Tholl8a,ud 
Cords DOlmi-!eel Taluc 

Mortality 10sses _____________________ _ 2, 279, 819 128,95] $4, 223, 556Growth 10sses_______________________ _ 1,469,500 2,4]1),53(i 
Tota1________________________ _ 3,749,310 128, 951 6, (j43, 092 

In addition to tlw estimated monetn,ry losses to forest trees, intan
gible values were a1fected, such as by damage to site and to the 'future 
production of timber and I'elated forest and recreational values. 
'rhese losses at least equal and probably exceed those from the more 
tangible forms of damage. 

A special survey of forest areas south and west of the infested 
region sho,ved that about 100 million acres of oak woodlands are 
highly susceptible to dn.Jnnge shoulcl the gypsy moth become esbtb
lished throughout tIllS territory. • 

With the records of the three studies at hnnd, a seven ..point plan for 
the 1?revention of spread and the recluetion of dn,mage ,vithin the pres
ent mfested area was formulated. This plan provjdes for the estab
lishment of a barrier zone along the periphery of the gypsy moth
regulated area, the operation of cooperative surveys and spray pro
grams within and to the east of the barrier zone, cooperative trapping 
surveys to the west and south of the barrier zone, limited technical 
assistance to States within tIle infested area in the development of 
control techniques, strengthening of qua.rantine operation, a stepped
up educational program, and further studies on the epidemiology of 
the insect. 

Following approval of the plan on September 4, 1953, by the Re
gional Coordinating Committee on Gypsy Moth Control ofthe Council 
of State Govemments, initial steps were taken, within the limits of 
currently available funds, to put the plan in operation. 

• 
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• 
Motion Pictures Available on the Gypsy Moth 

GYPSY MOTH. (Color: released 1953. 28 minutes.! 
Since 1869, when a few gypsy moths escaped from a Massachusetts scientist who was 
attempting to breed them with silkworms, this foreign insect has threatened the foresred 
regions of North America. The story told by this film is how Federal-State activity has 
limited this foliage-feeding pest to New England and eastern New York and is slowly but 
surely reducing its area of infestation. TV. 

GYPSY MOTH. (Black and white; released 1955. 13112 minutes.! 
This is a condensed adaptation of the gypsy moth film in color released in 1953 nnd was 
prepared for TV projection on 15-minute programs. 

• 

'For availability information contact U. S. Department of Agriculture, Agriculture Re
search Service, Plant Pest Control Branch, P. O. Box 72, Greenfield, Mass. 

U, s. GOVERNMENT PRINTING OFFICE. 195!! 
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