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THE GYPSY MOTH.

Fortherria dispar Ling,
By W. E. Brrrrox, State Entomalogist,

For searly twenty-five years the State of Massachusetts has
been engaged in an attempt 1o control one of the most destructive
insects known—the gypsy moth. In spite of these early efforts
the pest kept on spreading and soon reached other states where it
has also caused great damoge, At the time of this writing, the
gypsy moth oceurs in all of the New Englamd States, having just
been found in two towns in Vermont.  The entire aren of Rhade
Tsland is infested as is also the eastern end of Connecticint, more
than half of ﬂlTnlinll:]ll.l-!-l!tl!- i the esstern portion, the southern
half of New Hampshire, and the southwestern portion of Maine.
Ench of these stutes has appropriated and expended many thou-
sands of dollars in sappressing this insect, and the cost in Massa-
chusetls extends o e millions.

Sinee 1906, when Congress first made an appropristion for this
waork, the Bureny of Eantomology has co-opersted with the states
in eomtrolling the gypsy moth,

This Inseet was discoverad] in Connecticut at Stonington in 1oof,
and st Wallingford m  1gog—two isolated infestations which
have since been exlerminated, In the spring of 1913, just after
the egge hatched. the minute caterpillars were carried a long dis-
tance probably by o gule anid seattered egg-elusters have since
been found in eighteen towns in the eastern portion of Connecti-
cuit.

Since o6 the State has expended more than $31,00000 in
work aguinst the gypay and brown-lail moths, and during this
time the Federal authorities have expended more than $30,000,00
for luhor alone, in moth soppression in the State of Connecticut,

[Mpourance or Toe Gvesy Mord Aunoan,

The gypsy moth oceurs in Central and Southern Europe, North-
em Alrica, awd throughout Southern and Central Asta, inclmling
Japan and Ceylon. On the European continent the insect bocomes
abundant at intervals and causes great damage in ceriain areas,
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In general, however, it i held in check by s nntural eneries and
is nowhere such 4 serious pest as it has proven to be in this coun-
iy, I8 pow eonsidered o rare [nsect in Englund,  As most of
the earbier collectioms contalned plenty of examples of the gvpsy
moth, while the more recent cnes do not, &8 & faie o pssuime thal
it was formerly rather abusdant there.

APFEANANCE AND SPREAD I8 Tie UsieEp STATES,

Acvording (0 the best obtainable information, the gypay moth
wad first brought lnte this country I 1860, or thercabouts, by
Mr. L. Trouvelot, an artist and astronomer who wis mberosted
in gilk culture.  In order o overcome o wilt discase or "flachene”
then playing Tavoe in somie silk worm establishments, be tried o
crogs the silk worm with cerlain other species to obtain o hardier
or more resistant raoe of silk worms,  Among other silk spinning
caterpillars in their various stages which he imported from France
fivr this parpose were some egg-masses of the gypsy moth.  Some
of the caterpillars cseaped aecidentally. from the brecding cages
al his home, 27 Myrtle Strect, Modfond, Mas, and though be
searched for them ond published a notice at the time, the affnir
wis s forgotten.  ‘The inseet was niot seen for vears, bt by
1885 had becomie a serious pest in this same locality,

Thiz town of Medford first ealsed o sam of mosey for its control,
anid i iBgo the State Legislature made it fest appropriation for
moth work, At first only o small ares was infested, and had the
knowledge and experience which we now, possezs then been avails-
bibe, the pest might perhaps have been exterminated.  But methods
hiad o be worked out, men troined, the insect studied, and as many
of the earlier methods finally were shown to e ineTective, the
insect was not eradicated. Finally after ten years, the Massa-
chusctts legislature in 1000, refuserd 1o wake further appropria-
tions and the siate suppression work ceased, AL that Bme the
infestad aren covered 350 square miles i the vicinity of Hoston,
For five yoars no state work was carrhed on, though many private
owners and probably some municipalities controlled the pest on
the lnnd under their jurisdiction.  In 1903 the gypsy math bl
spread amd multiplied and become such a nuisance that state com-
irol work was resumed anid has since been contmued ; but in [gos,
instem] of covering 350 square miles, the pest haid spread and then
covered nn ares of 2,224 square miles, and extended from beyand
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the New Hampshire Tine south to Buzzard's Bay, and westward
as fur as Marlborough. A large colony had also become estab-
Hahed at Providence, R. T. It had no doubt spread considerably
bevoasd these limits, for it was soon found in New Hampshire and
later in Conpecticut and in Maine.

In mileditbon B the infested arens mentioned on page 3, isolated
infestations have been found as follows: one at Lenox, Stock-
bridge amnl Great Barrington, Mass, ; Greenfield, Mass. ; Spring-
field, Masa,; Stonington, Conn,: Wallingford, Conn.; Geneva,

GYPSY MOTH

QUARAMNTINE
14

BT

Fro, . Map of Comnecticut ghowing aren quasantiaesd o pccount
alfl gypay moth,

N. ¥ Monint Kiseo, N, Y, : Rotherford, N, ].; and near Cleve-
Innd, Ohio. The theee last named infestations were discovered
during the yvear igig.  These separate infestations have all been,
neatrly I not qoite, exterminated.

Discovery 1x Coxmecricur.
."Tim:r'n;!ﬂrr.
In July 1908, two female moths were taken and two males seen

at Stontngton by Mr. Emst Frensch, n collector of insects,  Later
egp-masses werg found. Mr, Frensch communicated with this
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office in February 1006, and the writer visited Mr, Frensch, saw
his specimens and the cgg-clusters. The conter of the infestn-
tion was apparently in some brosh growing around the pond
near the velves mdll on the vastern side of the village, These egg-
clusters were destroved and the brush eut and burned,  Later other
egg-clusters were discoveral on apple nnd other trees in the vieln-

Fiovee 3 —IMagram showing Hie bistory of Gepsy moth

ity amnd some distanee away.  Altogether lesz than & square mile
wits the groatest area infested Gt Stonkngton,

Lia the suminer of 1906 whout 10000 caterpillar: were destroved
at ","-|II||1:||:|;.|'III||. T|1r 1:|1:||lh:'r Erew l.1||.ﬁ|'||'r wichi yopr until aort
whienn pome werd foomd. 1 i3 not known how the HVpsy mth
reachpd Stonington, but it may have been brought accidentally
from Eustern Massachusetls on s |;1.|u'||.| shipped to the velvet
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il or fs eiployess, oF it mey have been brought directly from
Europe.  The complete records of this infestation are given
the lollowing tabbe;

Recogn or Gvres Morne DEsTRemi AT STosiNaTos

Your Egy-mnsees Cluturpsllurs Cocoons
Lgpm 73 10, 1300 47
Tii} (R FRIET JiHe
R T4 2.5k i
Tyamy fr QR 0
gl i (1 1
T 3 [} i
Tipld i i i

Tﬁﬂuﬁﬂl we believe that this mfestation had already been erasdi-
cated the work was continued in 1003 Tage in the caterpillar
season a nearly mature caterpillar was found on one of the handed
trees.  More men were enploved, the entire region searched, ani
altogether five caterpillars and one pupa were found in Stenington,
[t seermed 1o be o reinfestation, snd this view was later confirmed
by Federal sconts who found the following winter, scattered egg-
clusters in nearly all of the castern border wowns of the State. A
force of men under the supervision of Mr Trving W, Davis has
Peeeny senuting this winter in Stontngton and in North Sfonington
bt o eg-clhisters have been fowil,

¥ allingyeird.

The writer's first intimation that a gypsy moth colony existed in
Wiallingford came on the moming of Tuwexlay, December 14,
i when Mr, B, H Waliden, first assistant entomalogist, callid
attention (o an item in the Wallingford News of a New Tlaven
ilndly paper issped the vight hefore, The paper stated that cpg-
clusters of thiz inzect hnd been discovered in the borough. naming
wotr of the streets and stating that the Warden wonld soon bave
men destrov the epps. Mr. Walden st once visited Walling fosd
mib] fosrid |I-||.'||I:_rr ol evilemee |.'|'E the [reRETE |rE the L. Ertrn
employed by this office were immeailintely st at work ereosoting
e e il Il.—.|1‘vr|1i:||:,|; !'np e,

The presence of the gypsy math in Wallingfor] was first no-
ticed by Mr, Leshe A Brown, & designer of silverware employed
by the R. Wallace & Soms Mig. Co, Mr, Brown noticed an egg-
chagter on the trunk of a tree while on his way o his work, He
hiid formerdy hved in Newburvport, Mazs,, where he became
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familine with the gypsy moth and, therefore, recognized the egge
at sight.

Of courde, it is nol known how the pest was brought to Wal-
lingford, bot probably egg-clusters were carried there unnoticed
o b erite OF packing bax,  The worst infested section was in the
rear of some stoves novth of Center Streel, and these stores receive
muny shipments of goods from [Kastern Massachusetis,

Less than a square mile of territory was infested, the area ex-
tending from the railroad east to Fair Street, and from Ward
Street northwand to Christian Street.  More than Boo0 egg-clus-

Fruvug i‘ e an Tsark ¥ il wi A -L‘n.lg:r-
umru alge pillar, Maturn] sine,

ters were fopnd and destroved that winter and nearly 6,000 cater-
pillars the following summer. For three vears Mro Donald .
Caffrey had charge of the work, which wis done so carefully and
thoroughly that no caterpillars or egg-masses have been found
there since, The statistics of the Wallingford infestation are
given in the follising talile ;

Ercorp l.|p Gyrsy Mords DeEsteovin 4t WaLlLisoFomn,

Yrnt ;“ IFihasen ke T|li:||.l.|‘! Cesniciig
(T AT LR an
LLIA N 3 1,551 I3
[TT1F, 5 il (]
LELLR z i o
EET a L a
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Pansisr TNFRETED ARiLA,

U account of the limited State fumds which were all neaded in
Stomington and Wallingford, and ln the brown-tail moth work, it
was fortunate that Connecticut could have the co-operation of the
Federnl authorities in scouting the eastern end of the State, Al
of the towns along the eastern border have been searcheid by Fed:
eral scouls, except o portion of the previomsly infested area In
Stomington, At first the Federnl scouts examined only the trees
I orchamds and along the madsiden.  They found seattered egg-
closters, one or two in o place, in the twwns of Thompeon, Wood-
stoek, Mutnam, Pomivet, Killingly, Volunlown, North Stoning-
ton, Stonington and Grotos, Those found in Stonington were in
the country north of the area previoualy infested.  Then the men
gearched the woodland and found many more egg-clnsters. Later &
pearch was made in sdjoining towns, some of which were foumnd
to be infested. At the time of this writing the Tollowing eightesn
towns may be ealled infested, though in some of an no cater-
pillars werd found during the summet and no egp-clusters found
there this winter:

Windham County. Mew Landon County.
Thampsoe Valuntisws
Woodsiock North Swmbngion
Pomlruk Bumington
Puinam Crrton
Kilkingly Spragie
Easafard Lishon
Hampian Cirtmld
Brookiyn
Canterbury
Pladafield
Sterling

FEDERAL QUALANTINL

The Federal law establishing the Federal Hortiesltural Board,
became operative October 18t, 1062, and anthorized the Board to
estublish amd maintain quarantines, of course preceded by due
notices, hearings, ete.  The first gypsy moth quarantine became
effective August 1, 915, and did oot nelude any towns in Con-
necticut, for at the time of the bearing in June nooe of them were
known to he infested except Stonington, where the gypsy moth
colony wis thonght o be exterminnted, and Wallingford where
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THE GYPEY MOTH: IRJIUEY AND PODD PLANTS, e

ol denees of the pest remadned, AL that thoe both these colonies
were regarded as fsolated infestations, A year later, however,
the quarnntine lines had to be rovised, and at prosent include the
following ten Connecticut towns; Thompson, Woodstock, Put-
nam, Pomfret, Brooklyn, Killingly, Volantown, Narth Stondngton,
Stomington amd Groton. Next vear the quaranting limits must
agnin be revised to fnclude Eastiond, Flampton, Cantertury, Plaio-
held, Sterling, Griswold, Spragwe. Lisbon, and sach other towns
a5 are found to be infested prior o the tme of the hearing.  These
towns and the present quaranting lmits are shown on the accom-
e i Agure 2, .

All nursery stock, lumber, telepheme poles, piles, railrond ties,
el w0 woll s quanery products, most now be inspected and certi-
fiedd by o Federal inspector before they con be shapped oo the
quarantined] urea o podnts ontaide this an,

Ixyomy axn Fiwsdi PLasTs,

The damage caused by the gypsy math consists in stripping
trees, shiriths amd other plants of their Teaves by the enterpillars.
Formerly it was supposed that the caterpillars would attack al-
miost any kind of follage, ash, belng perhaps, the most nearly fm-
mune of any Of our broad-lenved declduons trees.  In the publi-
cation, "The Gypey' Moth® by Forbush pnd Fernald, is given &
list of several hundred fool plants, containing nearly all the com-
mon enltivated omes, Tt more recent  investigations at the
parasite laboratory, Melrose Highlands, Mass,, condueted under
the direction of Mr. A, F. Durgess, show that the caterpillars in
thelr first and second stages are not able 10 lHve on some of these
plants even though they may foid on them in ater stages of deovel-
apiment.  For instance, though the caterpillaors in cthelr later stages
wrill feed tpxom pine, am] have killed large areas of pine oixed with
hand wosw] ‘B Massachusetts, they must have some  deciduous
folinge for food in thelr first and second larval stages,  Consid-
ering the matier from this standpoint i seems quite possibde o
etit ot all ather growth leaving solid stands of pine or other coni-
fers which, with only slight protection, may eseape destroction,
Iy the nse oi tanglefoot on the brunks of the trees anmnd the
miargins of such an area, litde dunage will result.

In stight infestations the insects are nearly always found om old
apple trees, They are partinl o frait trees, willow, ok, poplar
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ardl rose, bl when the |'.|Il'.1-i|'|||'l ife abitmidant, Tood Deddmnes
mereasingly searee and they will fead upon a great many different
troes andl |||;|||r-.

METHODS OF SriEEsn,

o the dneect RITELTS ahoast three quaricrs of jta life cycle, melud-
ihh’ the winter, in the epfr-alage, there 12 a long p¢r||-|| from late
_[|1". wntil the Tollow ng .'l.'|i|:|', when the cgE=clusters  may s
iransported on packing boxes, crates, freight cars, vehicles, mars-
ery stock, lumber, quarey, or other products, which have reminined

Prouun 7 Liypay moth eaterpillars,  MNatirn) s

for o thme m July of August in the infested region,  This (= ee-
pectally true i thess products have been stored, stacked, or al-
lowed to remain where gypsy moths were abandant at the time
when the eepes are Inid, The egg-clusters are seldom noticed o
recogrieed by the men handling these materials and might be
shipped long distances into various states, This 15 the reason for
establishing a gquarantine, thus preventing all shipments going
out, tinless Inspected and eertified by a Federal inspector.  This
method of sprepd will probably account for the isolated infesta-
tions &t Stapmeton and Walllngiord and most of those in other

nfales
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The euterpillars when nearly grown, and eepecinlly if very o

erois, erawl about b search of food or a |-|.'|-.'| in-which to pupate,

somietimes bonred tendns, trollev enrs, automaobiles, etes, anil
mav e careted longe istanees Ihe mssct mav mlso be trans-
RO i 11 (LA R 1] | Al atnpie enl g the fionales do not iy,
and az the eocoons are ustally i hales or protected places and as

-||||| alirirt ||||il-.- WPy [HiRRE 1 i thosi &LILETE, |E|--| il- IREIE TN 4] |.-...

er ol thedr --_.-rl.l.l|l ir than in the erp and calerpliiar siages

YAt

Ficuns 8. —Egg-clusters pnd pope an Insi : k

i . i i i
Wiml-spread s probably aceountable for most of the extensio

of the laree nrea of nlestation Thin extension hns berm mar

eral thiin ther directions When

rapail Lowiard e noorth and
thi |.|I|I:li|'.l'- ':I-|l hatch froon thi R, Thiy o G ] T
i

sl amil are covered with hmrs, soane of which nre bulbous and

-I.||| W SM perosbnki 1.|||- ll.ll..l-'.l'.|| i bidsl Elike e Ehioir il g

tien, it s true that these Aret-stage catlerplllars are carried long
e b sk g Wit |4 ik REEFIEE il 1Ri4 it WM |I'|-|_:.---\.

hadl & large sereen ploeed on the lsles of Shapls, seven miles away
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from the nearost infosted] trees.  This screen was coversd with
tnnglefoot and canght several young enterpillars, According to
the Federal men, this wind-spread explains the scatterod infosia
tioms through Eastern Connsctient in the sprtig of Igig O
course, if the wimnl blows towarl the cemter of e ifeated] areu
no harm will ll.-.1-|.1[|.. III.II I|. it Blows |j|,||_1_|._.j|11_ th.: ATEL s he
wrreaily merensed or extondid,

Hamrs asn Lare Hismoony,

Ihe young caterpillars hatching from the eges about My pst,
Foed and bide upon the leaves, spinnbisg down on siiken threads

]

|
|
| |'.
Frzoms g— (0 pujpa skins ooder Ficoee 10 —A Tackinid iy Tucking
letiew Fail Nabirul & welia. et [roim n gy ey mieilk i

il Wallingharnl, Thres tlines enlirges|

whioe duatarbel They geunlly feed =t ||;|.:||1 md] aften pest on
the underside of the L AVes -\..:Ilr|||'":' the dav w |'||,-r|l thetr presEneey

in gt o be overbonked,  They mole five or dix toses amd grdua
inerense in-stee, reaching maturity  early. in Inly. Caterpillars
wilting five thoes wianlly develop inio males, and those molti W
=lx tiines become females, according 10 Mosher and Webber® who
have careied on many espertments gl observations af th Civpiay
Moth 'nrasite Labomtory at Melnse Hiphlands, Mass, Tnring
this entire lnrvil period the coterpillan are hairy, dack in geners)
color md some show a predominabing tint of brown and others

* Jomirnad Foovanie Mutemalagy, Yol 7 page 108, 14954
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THE OYPAY MOTH HANITS AND LIFE NISTOMY. 15

are gray,  There is moch variation i siee, the largest caterpillars
belng nearly three inches long (probably molting six times) ; most
il them, however, are bitween two and two and onc-half inches,
Frum the time they are half-grown, they hide during the day time
i erevice b the bark, in cavites, oF in somie other dark place,
presumabily to escape their natural enermes, and are found o the
lenves anly g might. When fullv grown tlw:l.- crEnw] nbout 1o fnd &
protected place in which to smke their cocoons,  The pupa stage
lasts From ben days to fwo woeels when the adult emerges.

Fuvm ¢ 1.—Femal laying vgg-cluster on berkl e,
Maturnl size.

Thie male moth 15 generally beown in color and Mies about oven
in the day time. The female in neacly white, with rather incog-
spienons eross markings of brown and back, and i larger than
thi mable,  The femnle has g heavy body amd does ot fly but rests
on the tmink or branches of trees, sides of boildings and walls,
arul in such places shie Live her egus.  The adults ke no food
and live omly a short time. 1t i= in the egg-stuge that most of the
tirrie {4 spent, the eggs being fosm] about Aagust sk, until the
following Moy, u pericd of nine months,
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Drismcis i o s,

Egg—The egg is globular, white or transparent, and slightly
more than 1 mm, In diameter, An avernge ol between 400 mnd
500 egps are laid together in & cluster and coversd with the boff
halrs from the body of the moth, The egg-clusters vary greatly
in size and thape, ut roughly spealting they are oval, about two-
thirds as broad as losg, and look and feel ke a ploce of chamois
skin. Some lange egg-clusters are two inches or more in length,
and snall ones mny be not more than half an inch, but in Con-
necticut the average length is about an inch. Egg-clusters are
Bl 11 figures 4 and 6

Larva.—The young larve resemble the mature ones closely
enough so that they may be casily recogniged when seen.  The

Frouxg 13.—Pemale math, Fioume iy —Male moth,
Mntural nlge. Kakural sme

fully-grown caterpillar has a dusky ground color, finely marked
with darker spots giving it & grannlar appearance | sometimes it
has a marked brown tint, and sometimes i€ s decidedly gray.
There is a lighter stripe along the back with a row of tubercles on
each side of it, two on each segment. From the head the first
five pairs of tubercles are blue; the renaining six pairs are brick-
red.  The colors show mone prominently as the larva approach
maturity, There I8 usually a lighter lateral stripe between the
row of tnbercles and the spiracles.  The ventral surface, legs and
pro-legs are lght grayvish brown, Hend s dark brown maeked
with yellow. Each segment bears six tubercles arranged in a
transverse row, each tubercle bearing o tuft of hairs, The larve
vary from two to three inches in length and are shown in fig-
ures § and 7.



THE OYFEY MOTH: NATURAL ENEMIEN, &

Papa—The pupa is almost naked but is Igossly inclosed by a
few strands of silk. Tt s reddish-hrown in color with a few
short light brown hairs around the apiracles and neross the thor-
acic and abdominal segments; the epical extremity by which it is
fastened also benrs & tuft of these hairs. The pupe usually oceur
m clisters in protected places, such as under fence rails near.the
poats, crotehes of trees, cavities, ete,  This stage is shown in fig-
ures Boand 4.

Adult,—~The female ix dirty creamy white with rather faint,
transverse brown markings, and having a wing-spread varving
hetween two and two and one-half inches, The abdomen is heavy,
exlindrical, and covered with buff hairs.  The male ks smaller and
much darker in color ; he han a wing-spread of aboat one and one-
half inches, with a small and pointed abdomen. The color is
brown varving greatly.  Antenne in both sex are pectinate, nar-
row and black in the female. broader and light brown in the male.
The female is shown in figure 12, the male in figure 13 and both
sexes bn figure 1.

Narvmal, Exesizs

Every speciea of insect has its naturul enemies. The gyvpsy
moth has severnl which are native (o this country but none of them
ire effective in holding it in checke Ome of the large ground
bheetles Calasoma dcrwdador Fabe,, known as the “searcher” op
“caterpillar hunter” was rather common under the burlap bands at
Stonington and af Wallingford, and was observed enting the cater-
pillars, Ohne of these beetles i captivity devoured 137 'gypsy cat-
erpillars in thirteen days, an average of more than ten per day.
Cologoma calidum and C. frgidum alto feed wpon the caterpillars,
and no dogbt other lurge ground beetles eat them also,

Severil specice of Diptervus: parasites have been bred from
gypey caterpillaes,  In 1gro, o caterpillar was ohserved ar Wal-
lingford with Tachinid eggs on its back.  This caterpillar pupated
i1 captivity and From the pups, emerged o lnrge two-winged Ay
Tochine mells Walk, (Sce figure 10). The gypsy math
pupn was closely packed with the puparia of the Ay but only one
adult emerged. Several other Tachinid flies have been reared
from the gypsy moth, Severnl Hymenopterous or four-winged
parasitic fies have been reconded as attacking the gypsy moth,
Three or four species of predoceous bugs eallel "soldior bugs" are
known to attack and kil the caterpillars,
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Though vpwards ol forty species of birds have been observed
feeding upos the gypsy moth in its different stages, only a4 fow
species afe tmeful in destroying the pest,  Among these are the
cuckoos, oriole, robin, cathird, blue jay, ¢row, chipping sparrow,
chidckadee anil vireos,

A wilt disease which has been known for =evernl vears amd
which miay be indigenous to this country, kills many caterpillaes,
and especially during the past two vears, has shown promise,

Ax has been stated, all the natural enemies oceurring n New
England have so far demonstrated thelr inability to control or to
apprecinbly check the gypsy moth,

)

Pacoms 44— A pantelas facleloadar, o pmm:luul imi Llrl:L-:I |||1|uIL1. widels
bt bwern brought fnto Connectiond. H:l‘| Fizke,
Moreaii of Boiomoblogy, T 8, 'D-:'pl l.'d' .’|.|m:|.1ll|.|n:- i

Isenmieren PARASTTES,

In Enrope, however, the gypsy moth has not been such a de-
strictive pest as in this eovntry anid is there held in check by its
natural enemics.  Deginning in 1gos, the State of Massachusetls
in co-nperation with the Feleral Hurean of Entomology, songht
to bmport somee of these parasites and predaceons inkects a8 an
aid th controlling the pest in the United States.  Dr, L. 0, Hows
ard made several trips (o Enrope aod enlisied the services of all
the lewding entomologists of those countries where the gypuy
moth oeeurs,  Japan wos visited [or the same purpose.  Porp-
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sitizesd mnterial was pathered in epormous quantitics and sent to
the Parasite Laboratory at Melrse Highlands, Mass., where the
parnsites were repred aml studied | many specios were found 1o
e hyperparasites and had 1o be destroyed.  The most promising
purnsites were feared in large numbsers anid eolonics were plasted
in situstions favorable for their development.  Several of these
huve tow become estnbilished anid have snccessfully paswed several
winlers,

Admsongr the most important of these imported nataral ciicimles i
a large porplish groumd beetle Citosonia svcophaate Linn., feom
Enrope which in hoth its adall and its Ineval stages feods upon the
caterpillars aml pupee of the gvpsy moth. A Tachinid fy Comp-
rifirns econcinmaio Meig., from Burope attncks both gypsy  amd
brown-tail eaterplllars.  Two egg-parasites, Adndstatus bilagciatns
Fonse. from Eoarope and Seheding kupane How,, Trom Japan
prrcitiise to becoinie effective gypsy moth destrovers.  Perhaps the
riwst important Hymenopterous parnsite 8 A peaieles lacleivolor
Vier., which attacks the small caterpillars of both the gyvpsy and
the brows-tail mofhs, | See Ggure 140

UM these pamasites, Comprilvra concinnate has been plantsd at
gix points in Connecticil, Apopfeles lecleicolor in nine separate
localities, and Coelosonn beetles have been Hbermted ot Stondngion
ared at Thompson, A panteles locteicelor has been recovered from
seven |oealitles 1 the winter nests of the rown-tad] moth,

It i hoped and expected that in Gme these parasites will mate-
tlally reduce the nwmbers of the gyvpsy moth and thus holid & in
check t but it should be borne in mind that parasites seldom or
never wholly, exterminate their hosts. Untll such time ns the
parisites demonstrate their ability to beeoine a controlling factor
i the gypey moth warfnre, we must continue onr work of scout-
Ing and creosoting the egr-clusters, spraying the Toliage, aml ap-
plying tanglefoct bamls o the trecs,

Cosriil. MEasoees,

Orecsoting Epg-Clunmbers,—F gu-clisters can best e seen when
the trees are bare, thouagh they occur Trom Augost 180 (o April
15t therefore most of the seouting Tor them s done during the
winter months, especially when there is no snow an the growmd.
The seouts are provided with fel] glasses, mirrors amd bark
knives, They must exumine ench tree Trom all sides, look into the
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cavitiea, ebe, wncd by wd of e mirrors ean examing the e sile
of fence ralls, ele.  They also carry eréosote for swiaking the eg-
clisters to prevent hatehing. T creosnte s painted over the sur
{nee Iir\l!.:lk I||-.'r|* 1= |.'J:||‘;q_'|_' that soiae o5f the CEEE will EsL A -
ey miwd hatels: ehe enitire eluster shoaild be well sonkel, O reosot
ig o liguid which can be ohained from nearly wll hardvware aml
painE sinres il whimgr abowt 33 cenls & gullon, but ean be
purchased foriless i [arger quantities, By adding to it a sngl

| ELERT ] o o :illl1[l1'||ll'|._ T PR =i lisie s 5te |||:|-;'|.L.-||. i &0 that the

IfiumE 1§ Eamenining lemon wibd cbsiroying op=clualeg

treated clusters are oasily distingnished from the onbrented onee
It is seldom safe o scrape or otherwise remove the epe-clusters
from the trees, om account of the danger of hreaking them apar
It = always better o crecsote them, withoot scattering then
Banding Trees.—In former vears, applving barlap Tands bo 1
trunks of trecs s o hiding ploce for the caterpillars was o common

‘Hee, e well ane of the mpartant methods of eonieol I sach

cases, [t was frst mecessary 0 remove the dead wood from il
e, HlE thi |..l.|!i|'- LT E'.|| Bt OF Sinnet ‘_|'\-.'|-' wiath fin 1.-.||'|'\.| !
and scrape off the outer or rongh bhark.  In addivion o theae p
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TRAEED it miiay uld .||||.-||-1r|--.- ludiad Bae Ko {hniiasedd bo et friode IiL:1I|
it their tops, Al of this work was necessary in ofder b femiore
pll esther convernientl hiding :_.i.u i [or the eatergillnrs, and (o foree
them to go under the borlap bands.  The bands are then turmeid
cach day mwl all eaterpillars fousnd vmder hem ane destroyed
[his mmcthodd was prnciied s Stomngton nmd at Y .I||I'II_.1[-II"|J anil
in eapeiciadly :|-'ii||-|:-:'|| to exterprmptive work in isolaied colonies
Far this plirpeese F-olince ||'.|r'u|.- should be eut into sirips 8 inches

Fiouml i —5Method of spgilving Lerlap Bl

weidle, andd & D placed around the trunk of the tree at a con
vemient heleht ded around the mildidle with jute wool-twine, and
the wpper half of the borlp folded down over the lower,  This
mnkes o doubbe thickness o shelter the caterpillars,. 1o exnmining
the banils, it 18 & eommumn peactice, o o them wp one day and
idown the next, thos enabling the foreman 1o keep a check on the
work of hils men, Ol sceonslt of the danger of brown-tatl tash or
perlsning it is advisable not to apply burlap bands until after the
wrcdidle of June, when most of the hrown-tail caterpillnrs have
gt
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More recently, tangleioot bands have come into use to prevent
caterpillars from crawling up or down a tree. I the tree is sms-
pected of being infested, then it may be sprayed and o tanglefoot
band placed around the trunk, thus compelling the eaterpillars
to feed upon the poisomed folinge or starve. 11 a tree i free from
caterpillars, it may be kept 50 by the use of the tanglefoot band,
Tree tanglefoot 1e a viscid liquid or paste, which may be purchased
by welght in quantities from one pound upwarnds, the cost varving
according to the pmount ordered,  The tanglefoot material showld
b applied o form a layer, at least one-fourth of an ineh or more in
thickness, It hardens aiter o time, especinlly in cold stormy
weather, and it is necessary to go over it every week or ten days
with a eomb-lke tool to render it effective.

Bpraying.—(ue of the most effective methods of controlling
this insect is to thotobghly spray the folinge with lead arsenate
paste, nsing about § pounds in 50 gallons of water, Hall this
welght of dry or powdered lend arsenate éan also be used, On
prehurd or other smull trees or shrubs the ordinary srchiand hand
outfit may be used,  Fven smaller knapsack or hicket pumgps may
b nsed in the home garden, Dot for spraving a large sumber of
tall shade trees along 1he street or highway, or in woodiand areas,
more powerful pumps are more economicsl.  There are now on
the mirket gasoline power oatfits with 10-hofse power engines
that will throw & solid stream bato the tops of the tallest trees, the
strenm then breaking into o spray. Such an outfit, of course,
uses more gl kst saves in labor, and enables one 1o spray the
ordinary woodland arcas at o cost of six or seven dollars per acre,
where formerly the cost was probibitive often amountisg 1o Aifty
or seventy-five dollars per nere.  For this kind of work the pres-
stare dhoulil be above 200 poumds.

S uk NLAIY,

Distribution,— The gypsy moth oceurs in Central and Southern
Europe amnd Asin and Northern Afrien, and though it causes greai
damage in some of the countries, on account of its natural ene-
mies, It Is not such a pest there as in the New England States
where it has caused millions of dollars damage. Tt was brought
into Massachusetts ahout 1855 in an attenpt to cross it with ailk
worms to produee a hardy mee of the ntter.  Some individuals
escaped from the breeding cages in Medford, Mass,, and twenty
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venrs Inter was such o pest there that dthe fown, and later the
State, appropriated funds for its suppression, State wiork was
kept up for ten years, but in 1900 was discontinued. In 1905 it
wag again resumed, after the pest had spread over more than six
timies the aren formerly infested.  In o6 Congress approprinted
money to ald the Mew England States and the Burean of Ento-
mobogy has since co-operated in the eontrol work.

The gypsy moth now covers more than half of the Siate of
Massachusetts (eastern portion ), the southwest corner of Malne,
nearly half of New Hampshire (the sontheastern part ), the whole
of Rbode Ialand, sighteen towns In the eastern énd of Connectis
cut, amd it has just been discovered in Vermont.  Tsolated colonies
eleewhere have also been foind at Tenos, Stockbridge and Crent
Barrington, Mass.; st Wallingford, Conn.; at Geneva and Mt
Kiseo, N. Y. near Cleveland, Civio; and nt Rutherford, N. J., all
of which have been practically eradicated,

The pest was first discovered fn Connectieut at Stonington b
1gof, where an isolated infestation of less than one square mile in
extent wis found (o exist. Control mensures were inaugerabed
by the Station and eontinged until the colomy was exterminated

i,
Ancther colony was found in Wallingford in December 100,

and similarky erndicated n g3

In the spring of 1913, newly lutehed caterpillurs, were broaght
tntes the border towns of Connecticut presumably by a gale from
the East.  The first coterpillars were found by State employees st
Stopington, and in order to e where they enme feom, Federal
scouts began o oxamine the surrounding eountry, and to search
the towns along the border, Tp to thid time eightom towns,
mamed on page 0 and shown on the map, figure 2, have been
found infested,

A Federal quarantine has been established covering the large in-
fested comtignmia territory.  All nursery, forest and quarey o
dhucts musl be inspected and certified by & Federal inspector before
they can be shipped outside of s aren.

Food Plants and Damage.— I'he gypsy caterpillars, when large,
feed vpon nearly all kinds of vegetation ncluding conifers, which
if strippeed soom die: newly hatched caterpillars require some other

food,  Ash i perhaps the most nearly immine of all the decid-
Lis freed. :
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Mathods of Bpread.—spey mothe are spread as follows —
Egp-closters are transported in many ways] caterpillars carried
om vehicles ; newly hatched enterpillars are blown in a strong
wind. The former method accounts for most of the tsolated col-
onfes, and the latter may explain the incrense in the aren of
lomg-standing infestations,

Life History, —Fuz-clisters lalil in sommer hateh the following
spring, and the caterpillars become fally geown about the first of
July. They then go into protected places and transform (o the
pupa stage.  From ten to fourteen davs later the adults emerge.

The female is o lnrge-Todied whitish moth, with wing-spread of
icre than two inches : she ennnot fly but lavs on tree, Tence, wall
of Tublding, masses containtng 400 or more globular eggs;. The
male s smaller and darker in color and flies about.  The mature
eaterpillars are between two amd three inches bong. dark gy or
browmn, and hairy, A narrow light stripe extends along the hack
with o row of tobercles on eich side.  Each tuberele bears Hght
brown hairs, From the head backward the first five paims of
tibercles are blue and the remaining six pairs brick-rell.  The
chrysatis 1= & naked brown pupa fastened loosely by o few strameds
of ailk,

HNatural Enemies— Nattve birds such as eackoos, oriole, robin,
vireos, eic., feerd upon the caterpillars, There are several proda-
ceous insects, including the lurge grownd beetles and the *soldier
b which destroy Hmited sumbers. A few native two-wligod
antd four-winged flics are parasites, but all of these agencles to-
gether do not leeep the pest in check, Al insect enemies of the
gyvpay moth that can be found throughout its range have been
brought from the Ol World to New Englaml.  Of these, a large
groumd beetle Calosoma syeaphanta, a Toachinid fiy Cowpailura
eoncinnte and two fonrowinged parasite flies Jpanteles lacter-
color and Anaahor Mfaeciatny heave shown great effeckiveness,
have withstood our climate aned mrltiplied, and have been liberated
i thie infested tervitory, including Conneetient.

Control Moeastires.— T he cliel control mweasites are crensobing
thir sEg-clusters, spraying ihe folinge with lead arsenate, applying
tanglefoot hands o the trunks of trees, and thinning the woodiand
to Jeave o resistant growth,

Tl Wilisos 18, Low O New Thaven, Ouss.



