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Ellopla fiscelleria Gn.

The Hemlook Looper

Consideralble daumcze to cuniferous trees occurring
during the swaier of 1925, Hemloo. end Balsam suffering
in pusrticular, in the resort region of northern
liichigen, brousht this insect to the writer's attention.
The following eccount is a record of ovserxrvatlons made
in an effort to determine the best methods of control
applicable in the infested sremad., 'ith this in mind,
a survey, to determine the extent of the infestation,
was made covering nine counties in the northwestern
part of the state and data were collected on the
seasonal developnment,

Following this wori, which occurred in 19256,
frequent ettention wus direoted toward the pest in
1926, resulting in the scquisition of additional data,

Trhe survey, for the most part, wus made on or
nevr the principle hishwesys in the infested regions.
A1) stands of Hemloocx encountered were investigated,
and whecrever living examples of the looper were found,
8 record was made of the exact location end the stage
of developuent in which the insect was found.

In addition to the field work, materisl was cone-
stantly under observation in breeding ceges lucated at

the lidohigan Stete College. Other cazges were used in

95487
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the field to facilitate field observations.

CLASSIFICATION

Determinations of this insect were very kindly
made for us by Dr. Dyer of the Bureau of Entomology
of the U.S.D.A.

Larval speclinens were first determined by him
as Elloria s8ap. and later when adults were available
he specificelly placed the insect as Ellopia
fiscelleria Gn.

This species formerly bore the name:~ Therina

figoelleria Gn. (Lepidope. Of lleAe = Smith, p.66).

CO.Liol NaL's
As no common name has been found in the soant
records of this insect, the title Hemlock looper is
preferred, This name is suggested by the oresture's
fomily habit of locomotion end by the fsot thzut

Hemlogk secms to be the preferred food-plante.






EANLY dISTOXRY

Our first asuthentic record of serious danmage
done by the llemlooi looper dates baoxk to 1924. At
that time, runors reached us of insect ravages
peculiar to coniferous forest growth in the northern
port of the state. Later investigstion proved these
runors to Le ocentered on the work of the insect under
discussion. During 1925 the fir.t real contact was
established between the entomologists of thls state
end the work of the Hoilock looper.

Trevious to this time defollations have occurred
on hemlock, and although there are no authentio
records of outbresiss in Michigan: hemlociizs have been
killed by foliasgec-eating insects, 1The evidence 1is
fragmentary end only carried in the memories of
"o0ld timers", lumbermen, or woriers who formerly
spent a larpge part of thelr time in the "big woods",
The coharscter of the woriz, as remembered, and of
other somowhat elusive facts seems to point to
Ellopia sp. as the depredator, In view of these
facts, 1t 18 not unlixkely that 3110pia fiscelleria Gn.

has visited our forests in numbers previousa to 1924.
About twelve years ago, the hemloock in Honte

morency County wss defoliated end in many oases

killed, requiring a sslveg;e cutting to save the

timber. This was observed by lire J. He Cahoon of
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Cheboygan, who also remcmbers a flizht of moths in

the woods that fsll. This gentleunan was working in
the woods at the tiie and had &n excellent opportunity
to observe the phenomenon.

Farther bscik, about twenty years ago, the hemlock
on an islend in Grand freverse Bey, now owned by
Henry Ford (Ford's Islsnd), wos defoliated and killed.
There is little information available on this
perticular depredation, but there is a rossibility

that the same srecies wes resronsible.

- an 4 an G5 SD wO ah ab > o

DISTIIBUTION

Throuzhout the swaner and sutwan of 1925, word
reached us of other serious outbreaks of inseots
affecoting ooniferous follsjzge. eports came from
liew York, Ohlio and wisconsin an& the work seemed
to be that of & similer inseot, as in each case
hemluoik was ehe of the principle food plants.

4t B later date this suspicion wes confirmed
in two cases of the three, The third, occurring in
liew York, proved 111 founded, the insect being
deternined &s entirely different.
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Professor J. S. Houser of Ohio reported con-
considerably widespresd démage from that state
in 1925 by a related spcoles.

Froa WWisconsin, coues & report by
e B. Fracker, sState Entonologist of \Wisconsin,
of danage occurring in that state.

In lichigan the serious dunsge during 1925
was confined to five more or less distinct
areas. All of these were lucated in resort
gections in the northwestcrn psrt of the state,

A survey of nine counties demonstrated
the faot that the infestation was very general,
The incect was found wherever hemlock occurred
in sbundence.

Below is a 1list of the more heavily ine
fested areus found in 1925, and following
these 18 another record of a heavy infestation
located during 1926.

192b

Leeland Infestution « Leelanau Clemecee=-a=2060 aores

014 liission " - Grsnd Trsverse COe.==~-180 "
Birch Lare " w ANtrin Clewcnvwece=e200 "
Elx Lake " (Eoet $ide) « Antrinm €04-.180 "

Cross Village " - Imiet CO¢ mmecanaa --=160 "
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1926

Herring lLeiie Infestation -« Benzie Coemmwwe=e 100 eores

In addition to these aress of princirle im-
portance the inseot wes found in the following
counties and townships:

Leelanau County
Leelanau Twp.
Leland Twpe.
Cleveland Twpe
Enpire Twn.
Selon Twpe

Grand Traverse County
Garfield Twpe
leninsular Twpe.
Later Twpe

Benzie County
Lake Twpe
Blain Twp.

lenistee County
Arcadia Tvipe
Srringdale Twp.
intrim County
Elk Kapids 'Nipe
:dlton Twgpe
Se. ilton Twp.
Helena Twp.

Contral laie T7pe.

Meoane =lca 7 " Yaa 1, T



Charlevoix County
Lorwood Twpe

Lmimet County
Cross Village

Otsepgo County
Gaylord Twpe

Alba Tap.

In orler thoet tiie surveyed arca end the
heavily infested aress noy be ap-erent at a glance
a map hea been included in this mscoount. The facot
toet the loopers were found wherever hemlook occurred,
with fow exceptions, would lesd one to bvelleve that
it was coamon, in suceh locationsg, all over the
northern Lower Ienninoulse '/e have no records of
its occurrence in the Upper Penninsula, although
werd did reech us of danngre done to hemloock in that
prart cf the state. The creature 1s a native of the
Horth Centrel States snd undoubtedly is elwvsys with
us. The recent outbreelr being due to an ujysetting
of the balance normelly msintsined between the moth

and its natirsel enerniles.

FOOD YLALTS
Deolded preference was in all cases shown for

hemloock as a food plant. Ilovever, many other trees,
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both coniferous and hardwood species, were accepted
a3 sultable, some being more attrective than others.
These are listed in the order of preference.

Hemloox (Teuga csnadensis)

Balssm Fir (idbies baléémeue)

Arvorvitze (Thuys scoedentalis)

white Pine (Pinua'stréﬁua)

iihite Birch (Retula péberifera)

Soft ilaple (Acer enohé&inum)

Beeoh (Fagus atrOponedla)

In eddition to these, other trces were fed on
occasionally. Among these are:

Red Pine (Pinuas risinoéa)

-

Willow (Sslix sp.)
Teg Alder (Alnus sp.)

Americen Elm (Ulmus americans)

-

And some others,
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LATD I3SHCTS

A very oclose pereollel to fhe danesge occurring
in liiohignn was also suffered in Chio at cbout the
sane tine. This dannpge I en inforned by Professor
J. 3. tlouser, Lntonolorist of Ohlo Stete College,
was due to the work of a related species, Illoria
ethagnria, 1dontified by Dr. Karl Heinrich.

About 1908 L. We Sweet recorded finding & variety

of Elloria fiscelleria et rest on trees st Forest

hiills, Boston. These were found froia September 1bth

to 20th. The vcriety was nanecd Therina (Ellonis)

fiscelleria peccateria l.Nor.

Arother reloted srecles end one ept to be oone

fused with E. fiscclleria is Hllopia (Therina)

forvideria, Specinens bearing each of these nanes

are to be found in the collection at the liichipgen
3tate Collere, recorded as 1'0.3406 (3 males, 1 fenmale)
end N0.3407 (3 meles) Ac.1774, recpectively.

Another epecies, Flloria sominarie is found

recorded as dsmaring ooniferoué-trees at 3tenley rark,
Vancouver Island, B.C., from 1911 to 1913, A materisl
deoresse in the infestation, probably due to parasites,

ococourred during 1914.
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INJU:IVS AID LOS3™S

In the sunmer of 19456 the hemloock and belsem
trees in liichigsn defoliated during the previous
season were dead, This doma~e wns not extensive,
however.

During the following scason, 1926, the effeots
were more noticeable as widespread killing hed re-
sulted from the 1925 defoliation. Lerze sreas in
the infested region sppeared ss thoush "struck by
fire", Trees of all sizos, from seedling and smalle
pole material to fully matured, monsrchiasl specimens
alike, were leafless and deud.

In some oascs, feeble attempts toward recovery
were being made, by suoh treecs as were not totally
stripped, but with the rocourrence of the worms
during the season of 1926 small hope could be
cherished, of even tihese fouy recovering sufficiently
to live. 4 striking example of the death of hemlocks
due to the attack of the looper, ocourred st the (ld
l{ission Lighthouse roint. The stand of trees on this
point ocould well be considered &s pure hemlook, and
very fow trees esoaped destruotion. the damsge be-
came apparent during 1926 in 811 of the heavily in-
fested areas but beosuse of its pure nature, the
demage on this site was very striking.

The greater part of the several severe losses

ocourred on property having a high amesthetio value



for whioch the tree growth was in a way responsidle,
end in oonsequence, an estirate of the loss of value
involved would be purely hypothetical, ‘''‘here property
was held for forestry purnoses, the dzmage ooccurred

in ercas of growing stock and appraisals in such
stands are, of course, difficult to make,

Thoe heavier losses were no doubt suffered by
those owners who had in mind both the aesthetioc and
the oormercisl value in encouraging tree growth on
their lsnds., Some few rcgnrdecd thie hemlock growth
with digfevor end reslly felt no resentment toward
the worms for giving them an exouse to remove dead
timber as salvaze materisl, This view was of course
entertained by comparatively few owmers. |

In the Birch, and Elk Laie areas, sArborvitee,

Thuva egocidentoelis, was extensively worked upon

during 1925, but insrvectlon during the following
sceson revealed no izilling of erborvitae, no doudbt
due to the fzact that less "olipping" of follage wes
probably done by the worms on srborvitse than on
hemlocke, srborvitee seems to be sccepted ss &n
suxiliery source of food but the resulting loss of
foliaze was not es severe ss in the case of hemlocXk.

From i7isconsin conecs a report by I'e B. Fracker
of damage by this srecies during 1926, The infeasta-
tion ocourred, @coording to his report, in the

Penninsula State Park in Door County north of
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Sturgeon Bay.*

*(Jour. Hoon. Ent., Vol.18, l0.6, Lec., 1925).

DIGCRIPTION
Larvee =

The lsrvas esre typlcal Geometrids and in late

July, 1925, were sbout 3/4 of an inch in length.
As the season advanced, they becane larger, and
late in August &ll had resched a length of ebout
one inch and some were one end one-quurter inches

lon3.

During 1926 the larvee varied on July 1l565th
from one-healf to threce-fourths of an inch in
lengths They were much more slender and smaller
in spypenra;ice than the first specil.ens taken during
lato July of the previous scason. Later in the
season, sugust 15th, the larvae were apparently
nearly full grown,

The color of the larvae is pale, yellowish-green
thourh some individuals sre a distinotly grayish.
Possibly this is a varietal or specific differentietion,
but as yet we have been unable to prove either, by
breeding the adults seperstely. A double row of
black dots appears on the baoke. They occur in groups
of four on each dorsal segment. These dots are very
distinect in the fore and central portions of the

dorsum. One row of black dots ocours in pairs on



LARVAE OF

Ellopia fiscelleria

PUPAE OF

Ellan fuscelleria

ADULT Or

Ellopio fiscelleria




cach latersl mearzin with sone black splotches on

the sides.

TUTEC -
L

sne fresh or newly foracd pugal cases are
peie yellowishepyeen, nottled with brownish-black
810ts end dashes. The cascs darken with age, finally
reaching & airty ten with thic black marxings still
rresente The wing cusce sre of a darker brown color
end src not wottled. Ilizen pupel cuse is from 7/16

to §/8 incues in leongth.

_n.t--

.ln" Lo

In bvoth sexcs tho sdults ere very similer,

The grevid fensls, of coursc, haa hor abdomen dis-
terded gomevhat by the enclosed egz mass and appecrs
more hcevy of body. The male antennee are feathered
while tlhosc ¢f the friwele are threadliie.

The grourd color is yellow-tan or a yellow
with ninute ten flec.s, end the meriings are the
garie 1a toth scres. 4She wings sre darxker sbove due
to a dence sypriniling of snoly splotches.

“he fore-wing is crossed by two dark, or smoxy
bonds, the first preceded and the latter followed
Ly a distinct bordering yellow or ocherous band.

A dark or s:oky discel spot occurs between the bands

near the outer margin of the wings.
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The rear-wing 1s crusgsed b; a single ochreous=-
bordered, smoity band which corresponds in position
to the second or ansl bund on the foreewing.

Beneath, the wings sre pale; the lines and
discel gpot appesr but are indistinects The wing
expanse varies from one and one-ei;hth to one and
one~half inches,

The body of the moth is yellowish in color
and ebout three-quarters of an inch in length.

The male ahbdomen 1is slender, thaf of the femsale
being shorternied and broadened by the enoclused egg
nasse Greenish lines aprear betwveen the ventrsl
abdoninal segments of the distended abdouvizen of the

feninle,

IR =

The eggs when deposited are about .5 mm. long,
sonewhat elongzie or oval in shape. In color they
are irridescent gray-green. As they age they may

change color, becoxing shining hrown.



EGGS ON WHITE CEDAR FOLIAGE



LIFT-EI3TCRY AND H/ABITS

Lsg -

The egg stage of the hemlock looper's life
covers the major portion of its existerce. The
egzs sre deposited from early to mid September,
under barkescales, or between the needles of
oconiferous trees, and in hardwood leeves which
have fallen and lodzed in the webbing in defolisted
treos. It i1s probable thet occasionslly eg¢s ere
de;osited on hardwood leaves on the ground, or on
leaves whioh later fall to the ground &nd become
litter. On the 23rd of Leconber, 1926, large
nuabers of egzs were found on rolls of birch-bark
and leaves in tho infosted areca, &t Herring Lake,

Late in the fall or during the winter, some of
the egps, resting on dark surfaces, lose their green
oolor and bveco.e browmn. For the most part those
fourd at lerring La.e sti1ll retained their original
irridescent, greay-green color, as in this srea dbirch
wag abundsnt, and the eggs were most commonly found
in the rxolls of birch-barke.

Some of these epggs were brought to Last Lansing,
and et the time of this writing, they are still in
breeding-onges in the cold room of the insectary.
The hatching date wlll be recorded later, provided

they develcp in a satisfactory manner,
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1.arvae -

Although we have not as yet obscrved the
hatohing of the egzs of thie species, i1t probably
occurs sbout the first or the second week in June.
The writer has observed larvuse during the firast
woek in July and at that tiae the loopers are large
enough to be conspicuous. By July 15th they had
reaghed a length of from % to % inch in 1926, and on
July 18th, 1925, they were about the same size or
possibly on the aversge somewhat larger. Their
linear measurement et that seasson does not inorease
a3 rapidly as the diameter. In other words, the
worms begin to become more thick-set.

The larval stage continues until mid or late
Augucst st which time "wor.ns" attain a length of
1 to 13 inches. Just previous to pupation the body
shortens and talockens, the larvse cease feeding,
each one builds a orude, loosely constructed, silien
cocoon anu becomes quiescent.

Feeding oontinues throughout the sctive larval
development., The needle is most often attaczed on
one side nesxr the tip end a notoh is left in the
side of the needle when the meel is finished., The
dameage is ofton more extensive than this, however,

as many needles are olipped from the twigs and fall



directly to the ground, or else becone entangled in
the webbing in the trees, in large masscs, to reach
the ground latere.

The attack, en masse, on each tree begins near
the top &nd progresses downward, the larvae spinning
siliien cords from branch to brarnch., 7They leave be-
hind bérren twigs and & silien networx of web,
#Wherever the worms ocour in numbers the trees ere
completely defoliated. If the woris reach the
ground before their growth is completed they re-
distribute themselves on the ground surface and
6limdb other trees on which to feed,

A heavy Jar, or bump, on an infested tree will
csuse many of the loopers to loosen their holds on
twigs and fall, to hang susprended in the mid-air
by elmost invisible silken threads., Lesorters in
the infested aress objected to this habit becsuse
0of the tendency of the worms and their webbing to
get entangled in the hair end on the oclothing of
passers-by,.

The worms object to being pinoched in one's
collar and recirrocete by biting rather viciously
at the offender's necikx. 4lthough the bites are une-
plessant, no swelling or subsequent prolonged irrita-
tion results from them. |

Having reached 8 well fed o0ld age, each larva
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ceerag @ oproteeted plilzee, Logones inwctive oind

puaticn occurs.

U -
L ]

orice o lerve has declided to jupaste and has
solect=d a sultalle locetion in whieh to wader;:o
the operaticn, tie body suortens and thic ense In
8010 CLug 170 deyyg or s8lil-htly swre &re rogulred
for tie procesd to be conpleteds

Lhe lociory 8uod disorlainection 4in the geleoticn

of g icvcetion for the cocoune It pust be jprotected

.

from watlire riy 0f then hide Lenocuth beri soules,
ander veea or s of beri, or tun;le tneaselves in tle
wevbed nesses of necdles nsnging in the infistod
treese ity eve fouud 1o rolils of bircheberk wierever
ticoe trecad ocour ¢loce wt htide

vecnalunnl ecesond wre fow.d Lencoty cticus,
stoncy or lesvey oan toe prownd, but tihese lattox
lecotions sre not comsunly sclectede iy GO 10t
ceend to efford sufdticlent protection to jlosoe ths
lovpery ena vye used only wa o last resort,

Clften the ¢ocucnd mro dec 1y 1abcedded in rotting
lozys or stu:s. Lcre the lervee have epn, srontly
ernyled into tho twnncls of woud borerse In such
yluzes g they often utilice tho locee frass prasent
to help counctruet jusal ohooborse The jpieccg of fruso

gre bound tozctiy by webbins snd the puya rects vory



PUPAL CASES BENEATH DEAD BARK
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corifortably in this padded retreast.

rupation extends over a pericd of from eight
to fourteen days or slightly less, as observed both
in bdreeding-cages end in the field, permitting the

nmoths to emerge about September first,

Adults -

Emer;once of the moths began in the breedinge
cazes at the College on August 28th during 1926, end
the first moth emerged from caged material, obtained
in the fiold on August 30th. The first adults were
observed by the writer in the field, on Septembex
first, st L1k kapidss The full flight ooocurred about
September third., In 1926 the flight was somewhat
delsyed, probably by the season, and started adout
Septenber eighthe

The general coloring of the adult moths is
1ight, beconming protective when the moths rest on
light surfaces, They'were observed resting, durihg
the daytime, on every available surface, foliage,
truniis, branches, rubbish, litter, and on the sides
and beneath the eaves of buildingse. On September 3,
1925, many males were noted on soft maple folliage,
on white cedsxr follsze and on the trunka of white
birch trees,

In 8ll cases the moths show a tendency to hide,

Hany rest with only their heads and the front part
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of their bodies covered by a projecting bark fleke,
or beneath the rolls of bark cormonly found on the
white birches,

The sdults are not day-fliers by preference
end remein insctive unless disturbed. Howevey,
when the dusk of e#ening approaches,the situation
changes and the woods seem to be full of flying
nothse

Strong electric lights do not offer any atirace
tion, Some few moths fly nesr electric lamps end may
alight on nearby follage, but meny leave at once
without approsching the source of illumination.
After mating begins, & larger number pause in flight
end rest near by on lighted surfaces. No mating
was ohearved by the writer in well lighted areas,
although both male &nd femsle moths were present
in ebout the same proportion that they occurred
in the woods.

llating begins ébout seven or eight dsys after
emergence and lasts for seversal days. At emergence,
the femsles ocarry quite large egg sacs, bdbut no
nating wes observed 1n 1925 until September 9th and
by Spptember 16th many mating pairs were to be
found in the wooda. The temperature during the
mating period ranged between 58°F and 62°F. The
mating period gseemed to reach its height on
September 1llth.
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lating ususlly occurs on the trunk or lower
brsnchese On the truni the pair rests in & vertiosl
position with the fomale mbove the male. ihen on
branches or twigs the palr hangs suspended beneath,
both individuels clinging to the brenche Copulation
probably does not require more then thirty minutes
end may be repeated, by the femsle at least,
especially if the palr 1s disturbed before the
process oulminates naturslly.

Following copulation, egcs afa deposited in
from one to three days. liated females taxen on
September 9th deposited eggs the night of
September l2th in breeding-cagess The eggelaying
in the field started ebout this time slso as some
females weye taolien with shrunizen ebdonens and
others were observed moving about with their
sbdorzens extended end curved downward, apparently
searcning for a suitable place to oviposit. lione
wore observed in the process of oviposition, as
they beocsme frightened when a lighf was flashed on
then and refused to ovirosit under observation.

On Septexber 4th ergs were found in sll of
the oagzes in oonsidercble numbers. Some femsles
token mating on Septeuber 3rd, deposited eggs at
this time. Those same femrles were placed in a
large cage with some hemlock bark, hemlock foliags,

and some cedar foliage. Counts were mede of the
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numbey of eg:s deposited on ezch ere tabulated bclowse

Eemlocik bark, Hemloci: foliagze, Cedar foliape
Septe 15,1925 9 10 2
13 58 61
From this dats it is apparent that soue preference was
ghown for folin e 83 & place for egs deposition in the
cages. Under field oonditions, this could not bve
accurately checlicds In addition to the above mentioned
looations, egss were found during 1925-1926 on Ped pine
bark, hite piwe berk, in rolls of bvirch-bark, and on
suspended hardwocd leaves. In the Herring Laie area
during 1926 preference was shown for the birche~bark,

possibly beocsuse of its ebundance throughout this aresa,

Fatural Enemies =

Several parasitioc forms were tallen from the breeding
cages in which the looper materisl was hendled. These
were very kirdly ldentified for us by lr. L. A, Cushnan,

'U.S.D.A., w“ashington, D.C., as follows:

Amblyteles nelsr Cress Lot.15637-40 College colleotion rsc
Epnlates pedsiis Cress Lot.1537=41 =

Amblytcles puerilis Cress Lot.l15637-42 " » "
Xfogleotis conquisitor SayLot.lb37=-43 College Collection LI3C

These forns were not sbundant in the field and probably
were assisted by others bvoth in the larval and egg stages.
The infestations reoceded soewhat in nearly all areas

during 1926 end nstursl enemies wore no doubt largely
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responsible for the decrease in the numbers of the
worms. The over winter mortality whether due to
parasites, predators, or other netursl forces, was
great eand it 1s ressonable to supiose that egg
peragites played an importent part, slthough we did
not find eny of themn.

llo birds or predascious inseots have been oObe

gserved proying on the larvae.

control =

Basing Judgment on the experience of one
season's observation and study of this insect, it
would appear that natural»meana of oontrol must
suffice since artifiocial methods of dusting or
spraying used on fullegrown forest-trees would prove
too expensive to be practical.

To be sure, airplane dusting would undoubtedly
prove effective but the great cost of carrying on
extensive operations of this nature would surely
deter the owners of the land from trying it out
exoept’perhaps in an experinentsl wey. Homlook
@3 & tinber tree is of comparstively low value.

It is therefore encouraging to note the tendency
toward a return to a naturasl balance which 1s being

brought by the natural enemies of ths pest.
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During 1926 the attack receded and although
considerable loss of tiuber value was involved in
stands of well matured growth, the value of the
"reproduction" does not wqirgﬁt ité protection by
intensive control prectice. Ilo ertificial measures
were appiied in liichigen in forest areas, although
airplare dusting was considered, sa was also wide-
spread spraying with arseniocel poisons, providing
the infestation and probable damage secemed to
warrant the expenditure.

In view of possidble subsequent outbreais, it ise
advisable to avoid whereveyr possible, pure stands of
eithor hemlock or balsam.

itherever trees of these preferred species are
growing end are valued from an sesthetio staondroint,
moro intensive measures are often warranted. Arseniocel
sprays were eprlied at Leeland during the summer of
1925, and slthough the season was well advanoed at the
tiie of applicetion, the results were quite marked,

A general decrease in the number of pupase to be found
oocourred in the spreyed area, and later in the flight
of moths. The pupac were very scarce sand the moths
almost unnoticeable.

sprayed trees were still alive in this aresa
during 1926 though neerly ell of the unsprayed trees
were deasd or in very poor conditions. Some few trees

were partially covered by the epray and protected only
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in part. The sprayed limbs were thrifty in comparison
to stripped eand doad brenches which were not reached
by the poiaéﬁ of the first appliocstion.

o duetiﬁg was done in lichigan to the writer's
knowledge, but 3. B. Frascker, State Entomologist of
‘iisconsin, reports a suooessfui attenipt at control by
the use of dust distributed from asirplenes. He also
aid some preliminari work with hand dusters, which
rosulted in gaining good control. Calolum arsenate
dust was used and was applied without dilution at the
rate of 20 pounds to the acre.

A8 8 wet spray, 8 mixture of two to three pounds
of srsenate of lesd to one hundred gsllons of water will
prove satisfactory, providing the trees are drenched.

In conclusion, it would appesr that srtifioisl
meana geem to be warranted only in the osse of ecpeocislly
valuable trees or in such asreas as have an aesthetio
value in addition to their potentialities as forest
growth. This 1s true et lesst where hemlock end belssm
ere the species endangered. here it is desirable to
arply intensive measures, arsenid;1 dusts Oor sprays
are to be recomnerdeds They should be aprlied early in
the season, &s soon s8s the worms sppear, and may be re-
peated efter an interval of ten to fourteen days 1f the

infestation warrsants the expenditure.
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0 swrarise the griter'e oboervetions on the

8.cqgicy 1Y ia flacellerinq trd 1ts sctivities in

idchinmy 1t iy te eanild thut the recernt outbresx
qus one ¢f the periouwle outvrcu.s of s native incect
such s ey ke exyected from sliost eny such insccte

a8 operyance of tie opecles nllorim ethavaria  alk,

in Jer-o nwiters in Ciio is eccounteld for by Je3.Eouser-

in tils ooy, w0 rovidnds uo Tirthor tuct, due to trecse

e

jotenticd ;ov e ef cdectrustion, «ll incevte wilceh

[y

feod ch leaves or onioals, iy be lecked uron with
cusricione

¢ Jerticuinr ooecies uneer cunsidwration srends
g graont yert of Lta 18f» in tho e otn ¢, tils bVeing
tI0 ovirerint.y stoce  In tLo opring the lorvee
hateh ond fr2d on dersirztle follare throushout the
swiicre wration occurs lote In sugsust and in early
Jeptorber the edult oths f1ly and lay esju, sterting
a ney cererstion wnhich is inﬁctivc until the following
8rringe

whe foedln hebity of tie syecics nimie yo3uille
its acotruction by weens of atonwmeh jpclsons. iroernicols
jroyorly npilied oy te used euccessfully shen tho valus

of the trces Justifics their uses

*Jour. .@on. onte, »;ril 1987, VOlekJ, Pedlle
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