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Cnmmoittomltji aï llfassarjMStftts.

To the Senate and House of Representatives o f the Commonwealth o f
Massachusetts.

I have the honor to present herewith to the General Court 
the report of the committee o f the State Board of Agricult
ure in charge of the gypsy moth work to said Board, and 
the reports o f the director of field work and the entomolo
gist to said committee, as the report of the State Board of 
Agriculture on the extermination of the gypsy moth ; the 
statement of receipts and expenditures and the recommen
dations and suggestions contained in said reports being 
adopted by said Board and presented in accordance with the 
provisions of chapter 210, Acts of 1891, as their recom
mendations and suggestions.

WM. R. SESSIONS,
Secretary o f the State Board o f Agriculture.

Boston, Jan. 9, 1895.





Commmikrmitfj af llfassarjwittfls.

To the Massachusetts State Board o f Agriculture.

In accordance with the provisions of law, the committee 
on the gypsy moth, insects and birds of the State Board of 
Agriculture presents the report o f expenditures and work 
performed in the endeavor ‘ ‘ to prevent the spreading and 
secure the extermination of the Ocneria dispar, or gypsy 
moth, in this Commonwealth.”

Early in the year Prof. N. S. Shaler, who had been most 
prominent in the work of the committee from its beginning, 
resigned from the Board of Agriculture on account of press
ure of other duties, and the committee was thereby deprived 
of his very valuable assistance. Mr. Francis H. Appleton, 
who had also been from the first a member of the committee, 
resigned from the committee, soon after the decision of the 
Legislature not to appropriate the sum asked for the year 
1894 by the Board, his reason for resigning being that the 
sum appropriated was insufficient to do what the law 
required the committee to do. Thus the committee has been 
deprived o f the assistance of two members of largest expe
rience. The committee is happy to be able to state that 
both these gentlemen were in perfect accord with the other 
members, and that from the first all plans were made and 
carried out with the Unanimous approval of all the members.

On May 1, the appropriation of 1893 having been ex
pended, all field work was discontinued. The appropria
tion for 1894 did not become available until May 23 and thus 
nearly two weeks of the most valuable working time of the 
season were lost. The indirect losses and delays were quite 
as important as the loss of working time of the men laid off.
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The work has suffered in the past three years almost as 
much by delay of appropriations as by refusal to appropri
ate the sum asked for by the committee.

The region which was found to be infested in 1891 by the 
gypsy moth was something over two hundred square miles 
in extent. It included thirty townships and considerable 
portions of three counties. It was learned in 1891 that the 
moth had been distributed for several years over this region, 
though it had not become abundant enough to be considered 
a pest except in a few of the central towns. The present 
condition of this region as regards the relative abundance of 
the gypsy moth in the various sections is as follows : —

In ten of the outer towns the moth has been apparently 
exterminated; in five more it has been very nearly exter
minated. More than a thousand well-marked moth colonies 
have been stamped out of existence. In all o f the infested 
towns such sections as have been worked over year after 
year by the employees of the State Board o f Agriculture are 
now nearly cleared of the moth, and the general condition 
o f the inhabited and cultivated lands is better than ever 
before. Against this favorable condition of such portions 
of these towns we must place the fact which has been 
revealed by the inspection of the past season, — that the 
woodlands in many of the towns are much more generally 
infested than has been hitherto supposed. Scattered colonies 
o f the moth are now known in the woods of Lexington, 
Winchester, Arlington, Belmont, Stoneham, Medford, 
Wakefield, Melrose, Malden, Lynnfield, Saugus, Revere, 
Swampscott, Lynn and Salem.

This condition of the forested lands is due to the fact that 
there has not been money enough to provide for destruction 
of these colonies whenever found. It has been impossible, 
with the means at our command, to make a thorough search 
of all this woodland; but during the past season special 
efforts have been made to inspect it so far as was possible 
under the circumstances, and enough is now known to justify 
the presumption that colonies of the moth are scattered 
through the woods from Lexington to the sea. Though 
many of the colonies found have apparently had their orio-in 
within two or three years, many others originated at least
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ten years since. The woodland which is thus more or less 
infested probably covers fifty square miles of the central and 
north-central portions of the infested district.

In the attempt to exterminate the gypsy moth it was early 
ascertained that the species was spread over a region many 
times greater than that which was at first known to be 
infested, and that it was not confined to lands under cultiva
tion, but had penetrated to some extent into the woodlands. 
These discoveries made it certain that extermination would 
be extremely difficult, requiring years for accomplishment 
even under the most favorable conditions. The best methods 
known and used at first were not effectual in securing exter
mination, and the methods which later proved effective were 
so expensive that they could not be carried out over so large 
an area without larger appropriations than those which have 
been granted.

Although the extent of the infested region, the existence 
of the moth in woods and the great expense o f extermina- 
tive methods have been all repeatedly presented to the Legis
lature in the annual reports of this Board, the amount appro
priated for each of the past two years has been only about 
two-thirds o f that recommended by the Board as absolutely 
necessary to do all that could be done to advantage under 
the circumstances.

The law requires the Board ‘ f to use all reasonable meas
ures to prevent the spreading and to secure the extermina
tion ” of the moth. The Board has apparently been success
ful in preventing the spread o f the moth and has consider
ably lessened the area known to be infested. It has never 
had an appropriation sufficiently large to do all that might 
have been done in one year toward the extermination of the 
moth. I f the work is to be carried on under the present 
statute and the policy of extermination is to be continued, 
we believe that two hundred thousand dollars should be 
appropriated for the work of the coming year.

The committee believes that the work of extermination 
should be continued, but is also firmly of the opinion that, if 
the Legislature is unwilling to appropriate the sum necessary 
for an aggressive campaign for extermination, the law should 
be changed so that the Board of Agriculture shall be re
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quired to conduct the work only along the line of preventing 
the spread of the gypsy moth. The committee further 
believes that, if the Legislature is unwilling to provide suffi
cient funds for restricting the spread of the gypsy moth and 
holding it in check, the work should be discontinued en
tirely. The committee is not in favor of appropriating 
inadequate funds for the work in hand. It seems unjust to 
require the extermination of the pest while providing inade
quate means for the purpose. The Board o f Agriculture 
has recommended for each of the past two years an appro
priation of one hundred and sixty-five thousand dollars, 
believing that sum was absolutely required for the success
ful prosecution of the work. The Legislature has appro
priated only one hundred thousand dollars, or about sixty 
per cent of the sum asked for each of these years.

In order to have the opinions of experts on the work as 
carried on by the committee, and on the prospect for the 
future, several entomologists from other States were invited 
in 1893 to inspect the work and report to the committee. 
Their opinions were given in the last annual report to the 
Legislature. In June last Dr. Geo. H. Perkins of the 
University of Vermont, entomologist of the Vermont State 
agricultural experiment station, and Prof. F. L. Harvey, 
botanist and entomologist of the experiment station at the 
Maine State College, were invited to visit the infested region 
and inspect the work and report upon it to the committee. 
Later, Prof. J. Henry Comstock of Cornell University, 
Ithaca, N. Y ., formerly United States entomologist, and Mr. 
L. O. Howard, entomologist of the United States Depart
ment of Agriculture, were also invited and examined the 
region and inspected the work. Professor Comstock made 
a report to the committee, and Mr. Howard, later in his 
annual address before the sixth annual meeting of the Asso
ciation of Economic Entomologists, of which he is presi
dent, gave his impressions and opinions of the work. These 
gentlemen all gave the committee the benefit of their crit
icism and advice. Their opinions varied; but, that the 
Legislature may have the benefit of them, the reports of the 
first three mentioned and so much o f the address of Mr.
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Howard as refers to this work are printed in the Appendix 
to this report.

The committee has had the advice of Prof. C. H. Fernald, 
entomologist of the State Board of Agriculture and of the 
committee throughout the year, and the experimental work 
has been under his immediate direction and supervision. 
The field work has been managed by Director E. H. For- 
bush, who has had charge of it since the Board of Agricult
ure assumed the direction by act of the Legislature in 
1891. A  report upon the scientific facts ascertained and 
the history of the gypsy moth in Europe and America is 
being prepared under authority of the resolve which pro
vided for the continuance of the work in 1894; and the 
committee recommends that an appropriation be made for 
printing the same, as it will be a work of great interest and 
value to the public at large, as well as to entomologists.

In view of the fact that a large appropriation is recom
mended if the intent and purpose of the statute are to be 
carried out, it is proper to inquire whether extermination 
is possible under the present known conditions. It has been 
fully proved that the moth can be exterminated, not only 
from limited localities, but from considerable areas. I f 
ample appropriations can be secured and the methods which 
have proved successful in these instances can be carried out 
over the whole region for a few years, it is quite evident 
that the moth (providing it is confined to the region known 
to be infested) can be exterminated.

In order to secure extermination, each colony must first be 
found by a careful inspection of the entire region which is 
known to have been infested, —  a region over two hundred 
square miles in extent. In order to guard against the spread 
of the moth and to give positive evidence that the limits of 
its dissemination have, been found, we must examine sur
rounding towns covering at least two hundred square miles 
more. Each colony found in the egg-form must first be 
cleared of eggs by carefully searching for and destroying all 
that can be found. The infested trees must have the loose 
bark removed by scraping, all dead limbs must be cut, the 
cavities filled, the undergrowth cut and burned and even 
the dead leaves on the ground destroyed. In order to
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determine positively whether the eggs have been all de
stroyed, the trees must be then banded as usual with burlap 
and watched to make sure that any larvse appearing beneath 
the bands may be killed and their escape thereby prevented. 
It will then be necessary to watch the place and its vicinity 
for two or three years to be absolutely certain that no trace 
of the insect is left, or that the locality does not become 
reinfested from some such cause as originally infested it. 
All this work is expensive.

On Jan. 1, 1894, there remained unexpended $29,744.69 
of the appropriation of 1893. This was retained in order 
that the work might be continued until the Legislature could 
make provisions for the work o f the present year. This 
has been expended together with $79,464.58 of the present 
appropriation, making $109,209.27 expended between Jan. 
1 and Dec. 31, 1894. Having estimated the probable ex
pense which must be incurred to do all that is possible 
toward extermination for the coming year, we have appor
tioned it as follows : —
W ages for one hundred and twenty-five experienced, compe

tent men for one year (three hundred days), at an average
of f  2.25 per day, ......................................................................$84,375

Wages of three hundred men for temporary employment 
during five months of spring and summer, at an average
of $2 per d a y , .................................................... ........  . 78,600

W ages of sixty-five men (selected from the preceding class) 
for the last four months of the y e a r , ...................................14,534

making the amount to be paid in wages to superintendents, 
inspectors and men, $177,509. W e must add to this the 
salaries of director, entomologist and clerks; the travelling 
expenses of the committee, entomologists, director and 
men; the teaming and care of horses; the expenses of ex
perimental work; rent, supplies, tools, insecticides and 
incidentals, —  an estimated expense of $23,336, making 
altogether $200,845, the detailed estimate of expenses for 
the year 1895.

The reports of Prof. C. H. Fernald, entomologist to the 
committee, and of Edward H. Forbush, director of the field 
work, are presented herewith as a part of the report, and 
the committee refers to these reports for details of the work.
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The following is the financial report for 1894 o f the gypsy 
moth department of the State Board of Agriculture : —

Balance on hand Jan. 1,1894, 
Appropriation for 1894,

129,744 69 
100,000 00

Expenditures.
1129,744 69

Wm. R. Sessions, expenses, . . . . . $22 50
Augustus Pratt, expenses, . . . . . 56 16
Francis H. Appleton, expenses, . Q 99
E. W. Wood, expenses, . . . . 16 75
C. H. Fernald, expenses and remuneration, 686 13
E. II. Forbush, director, salary, . . 2,400 00
Book-keeper and clerks in office, . . . 2,273 62
Travelling expenses of director and men, . . 1,719 30
Teaming, livery and board of horses, . 2,764 54
Wages of m e n , ........................................... . 89,161 39
Rent of storehouses and office, 366 00
Supplies, tools and insecticides, . . 9,748 89
Balance on hand Jan. 1,1896, . 20,635 42

$129,744 69

Since the above report was completed, the Board of Agri
culture received notice from the agricultural committee of 
the United States Senate that it would give a hearing on 
Friday, Jan. 4, 1895, upon the resolve of the last Massa
chusetts Legislature, adopted by the House of Representa
tives May 17, 1894, and by the Senate May 21, 1894, 
requesting “ the Senators and Representatives from this 
Commonwealth in the Congress of the United States to urge 
upon Congress the necessity o f prompt and vigorous action 
to exterminate said pest .(gypsy moth), and to use their 
influence to secure from Congress an appropriation of one 
hundred thousand dollars to assist this Commonwealth in 
defraying the necessary expenses of the work.”

A  committee of the Board of Agriculture, consisting of 
Francis H. Appleton and Wm. R. Sessions, with Director 
of Field Work E. H. F orbush as expert, appeared before 
said committee and also before the committee on agriculture 
of the United States House of Representatives, on January 
5, at a special hearing upon a resolution introduced into 
Congress by Hon. William Cogswell, which provided for an
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appropriation of one hundred thousand dollars for the pur
pose asked for by the resolution of the Massachusetts Legis
lature. The committee also presented the matter to Hon. 
J. Sterling Morton, United States secretary of agriculture.

In each case the committee of the Board of Agriculture 
was heard with great apparent interest and was treated 
with great courtesy.

E. W . WOOD,
WM. H. BOWKER, 
AUGUSTUS PRATT,

• F. W . SARGENT,
WM. R. SESSIONS,

Committee o f the Board o f Agriculture, in Charge o f the 
Gypsy Moth Work.





GYPSY MOTH PUP.®.
A stone has been rolled, away from a ledge, exposing the mass of pupae.

(F r o m  a  p h o t o g r a p h  t a k e n  a t  A r l i n g t o n ,  M a s s . ,  J u l y  ©, 1801 .)
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F i e l d  D i e e c t o e ’ s R e p o r t .

To the Committee on the Gypsy Moth, Insects and Birds.

G e n t l e m e n  : —  By retaining a portion of the appropria
tion of 1893, the committee was enabled to keep some of 
the most competent men employed through most of the 
winter. These served as a nucleus for a summer force. 
There were eighty-three men at work on Jan. 1, 1894. 
Much of the weather during the month was mild, and there
fore favorable for the search for and destruction of eggs. 
On bright winter days, when the temperature is not too low, 
the leafless deciduous trees can be inspected to the best 
advantage. Thousands of egg-clusters were gathered dur- 
ing the month, the small amount of snow making possible 
the examination of woods as well as open and cultivated 
lands. In cold and stormy weather the men cut and burned 
infested brush and trees in Saugus, Swampscott, Arlington, 
Medford, Somerville, Stoneham and Winchester.

During the month of February the work of cleaning up 
infested places in the outer towns and cutting and burning 
worthless infested trees and brush was continued without 
intermission, except when the snow was so deep upon the 
ground as to render such work impracticable. On February 
13 a heavy snow-storm caused most of the work in the field 
to be suspended for a time. Later in February the men 
were employed again, and the weather being more favor
able, much necessary work was done in the way of inspect
ing, scraping trees and otherwise preparing for the summer 
work infested localities in the outer towns.

On March 6 the committee held a joint meeting with the 
Metropolitan Park Commission, which had recently taken 
for a public forest reservation most of the Middlesex Fells, 
situated in Malden, Medford, Melrose, Stoneham and Win-



14 GYPSY MOTH. [Jan.

Chester. Arrangements were made which would enable the 
agents of the Board of Agriculture to do such work as 
might be necessary in the Fells without conflicting with the 
plans of the Park Commission.

Early in March, the weather being favorable, the force 
of men engaged in field work was increased. Inspecting 
and egg-killing were carried on whenever the weather per
mitted until the first of May, when, the appropriation 
being nearly exhausted, the entire, field force was dis
charged. This enforced suspension o f the work was most 
unfortunate, occurring as it did when the men were destroy
ing the egg-clusters at the rate of thousands per day. 
Before work was resumed the remaining eggs had hatched 
and the larvæ had scattered. Had the work not been thus 
interrupted, it would have been possible in many places to 
destroy these young larvæ en masse by means of burning.

Later in May the Legislature passed a bill appropriating 
$100,000 for the work. Field work was immediately 
resumed, and one hundred men were engaged in burlapping 
trees. The delay in making the appropriation had so 
hindered the work of the spring and shortened the time for 
inspection that only a small proportion of the towns in the 
infested region had been inspected and cleared of eggs 
before hatching time. As a consequence the. men were 
obliged to search for the caterpillars, — a much more expen
sive method of checking the increase of the pest than egg
killing. The delay in examining and employing men for 
the field work, which was rendered inevitable by the late
ness of the appropriation, also greatly retarded the work of 
the summer.

Spraying.
During the experimental work of 1893 arsenate of lead 

was first used as an insecticide by our chemist, Mr. F. C. 
Moulton. The results of experiments on the gypsy moth 
with this insecticide, which were made by Professor Fernald 
and his assistants, were so successful that it was used in the 
field on a limited scale during the spring of 1894.

Spraying was begun early in May. Although arsenate of 
lead when used in great strength has proved the most effec
tive insecticide yet used on the gypsy moth, it was soon
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determined, that it could not be depended upon to exter
minate. Though, like other insecticides, it proved effectual 
in destroying other insects, it did not kill all gypsy moth 
caterpillars on trees that had been sprayed with the poison 
of a strength of fifteen pounds to one hundred and fifty 
gallons of water. It is recorded that where forty pounds 
were used to one hundred and fifty gallons of water the 
caterpillars all disappeared. In this case they were pre
sumably destroyed by the poison, although some may have 
been driven away by the excess of poison on the foliage. 
In any case such an amount of the poison would be very 
expensive, and could not be used without incurring some 
risk o f poisoning domestic animals or fowls. Its general 
use at such a strength is therefore out of the question. 
Arsenate of lead has two advantages as an insecticide: it 
can be applied at any desired strength without injuring 
foliage, and a strong mixture containing glucose will with
stand showers and remain on the foliage through an entire 
season. Thus, although the application of a strong mixture 
of arsenate of lead is more expensive than that of London 
purple or Paris green, it may be safer and more economical 
in the end. For the gypsy moth ten to fifteen pounds to 
one hundred and fifty gallons of water must be used to have 
much effect. Its action is slower than that of Paris green, 
and it should therefore be used early in the season, and of a 
strength sufficient to check the ravages of the insect as soon 
as possible.

Although this is the most effective poison yet used on the 
gypsy moth caterpillars, doubtless it would have failed, like 
Paris green, to check their ravages when they were in full 
force. After four years of experimenting I am constrained 
to believe that no form of arsenic, unless used in unsafe 
quantities, can be relied upon to hold the gypsy moth in 
check, much less to exterminate it. The effect of other 
poisons on the moth has been and is still being investigated, 
and the results will eventually be made public.

Summer Work.
The killing of caterpillars under the “  burlaps,” which 

was begun in June, was continued throughout July and



16 GYPSY MOTH. [Jan.

most of August. One hundred seventeen thousand five 
hundred seventy-four yards, or about twenty-eight tons 
(56,864| pounds), of burlap were used in 1894, which was 
nearly double the amount used in 1893. A  large number 
of traps was prepared for trapping the male moths, with a 
view of determining whether this would greatly lessen the 
number of fertile egg-clusters in a region. An experiment 
of this kind on a small scale had been tried in 1893, with 
such success that it was decided to experiment on a larger 
scale, to see if practical results could be obtained in the 
field. The end sought was the destruction of the male 
moths, so that the fertilization of the females might be pre
vented. The experiments conducted the past season were 
not as a whole successful enough in this respect to warrant 
the adoption of the method in future work.

The great number of burlapped trees (624,673) to be 
examined had made it necessary to hire for the summer a 
large number of men new to the work. Such men can be 
employed in the examination of burlaps, as this requires 
faithful service rather than skill or experience. At the close 
of the burlapping season it was necessary to reduce the force 
by the discharge of the less experienced and less skilful 
men. Those men were retained for the fall inspection who, 
by reason of their experience or ability, were fitted for the 
work of discovering and destroying eggs and thereby exter
minating colonies of the moth. On August 25, at the end 
of the burlap season, the first reduction of the force was 
made, and thirty-three men were discharged. Work was 
also suspended for two weeks, so that the fall inspection and 
the work of egg-killing might be deferred until the last of 
the moths had deposited their eggs and had died, when a 
thorough examination would be most effective.

A  Study o f the Distribution o f the Moth.
Throughout the season all information possible was se

cured in regard to the distribution of the gypsy moth and the 
means of its diffusion. Previous investigations had shown 
that, as the female moth does not fly, the spread of the in
sect had been due chiefly to the transportation of caterpil
lars on vehicles. During 1889 and other years when the
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moth was in great abundance, the young caterpillars which 
hung down in numbers by their silken threads from badly 
infested wayside trees frequently dropped upon wagons or 
carriages and were carried away. Sometimes one or more 
of them remained upon the vehicle until it arrived at its 
place of destination. The chances were not great that a 
colony of moths would result from a single transportation of 
two or three caterpillars. But the vast amount of regular 
traffic of all kinds passing in and out or through the badly 
infested region made possible various transportations of 
caterpillars to particular localities. The wagon of a market 
gardener or milkman or swill taker, going daily or weekly to 
or through a badly infested spot, would be likely, sooner or 
later, to carry back to its starting-point enough caterpillars 
to form the beginning of a new colony. Many instances of 
this sort have been noted. The study of traffic and travel 
has not only explained for the most part the present distri
bution of the moth, but also why in twenty years’ time it 
spread such a comparatively short distance, north, south, 
east and west, from Medford. This slow spread is explained 
by the fact that the great bulk of the regular traffic and 
pleasure driving in and out of the badly infested district 
comes from or goes to closely adjacent territory.

In the investigation of traffic and travel, inquiries were 
made of teamsters and movers, nurserymen, swill takers, 
marketmen, farmers, wood dealers, stable keepers, station 
agents and others having a knowledge of traffic and driving. 
This work was supplementary to that undertaken in former 
years, and many of the facts obtained were used later during 
a search in certain towns outside of the infested district. 
Owing to the delay in making the appropriation of 1894, 
this work of outside inspection was not undertaken until 
autumn, although three men were sent out along the railroad 
lines to the north and east, to examine points to which ship
ments of goods had been sent in former years from infested 
localities. No trace of the moth was found in this inspec
tion.

The Fall Inspection.
The appropriation having been greatly reduced, more 

men were discharged in September, and the field force was
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finally reduced to one hundred and thirty-three men. In 
the second week in September the fall inspection was begun. 
This was confined at first mostly to known infested locali
ties. The inspection of the outer towns could not be made 
to advantage until late in October, as the leaves remained 
upon the trees to an unusually late date. After this work 
had been continued for about ten days it was checked by 
a snow-storm, which for nearly two weeks made thorough 
inspection impossible.

While studying the distribution of the moth, it was seen 
that those centres of population nearest the infested district 
were most likely to become infested by reason of their fre
quent communication with towns within that district. It 
was also learned that there was some traffic, both regular 
and irregular, with the cities to the north. Lowell, Law
rence, Haverhill and Gloucester, being nearest to the in
fested region on the north and east, were considered to have 
been more exposed to infection than cities at a greater dis
tance. Gloucester had been examined in previous years, 
and no gypsy moths had been found there. As Lowell, from 
the known circumstances, seemed to have been the place in 
greatest danger of infection, an examination of that city was 
made during the last part of October and the first weeks of 
November. An inspection was also made of points in towns 
surrounding Lowell, to which traffic from the infested region 
had been directed; but no moths were found in either the 
city or its surrounding towns.

Nearly all traffic to the south from the infested region 
tends toward Boston. The city proper and those suburban 
portions lying nearest the infested region had been inspected 
in former years, and no moths had been found except in 
Charlestown and East Boston. But in 1893, during a par
tial inspection of the southern district of the city, a colony 
of moths was found in Franklin Park. Investigation revealed 
circumstances indicating that the moths had been carried 
there by pleasure driving several years previous, and soon 
after the park was opened to the public. This led to the con
clusion that the region lying between Franklin Park and the 
infested towns had been exposed because of the carriage of 
caterpillars through it. It was then decided to examine that





"Woodland, which, was twice sprayed with Paris green and then stripped by the gypsy moth.
( F r o m  a. p h o t o g r a p h  t a k e n  in  S w a m p s c o t t ,  M a s s . ,  A u g u s t ,  1801 .)
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region at the earliest opportunity. This examination could 
not he made in the spring, on account of the lateness of the 
appropriation; it could not bp undertaken in the summer, 
because of the press of other work; but in the autumn, soon 
after the leaves had fallen from deciduous trees, an inspec
tion of Boston and its suburbs was begun. A  few caterpil
lars had been found during the summer in one locality in 
South Boston, and this colony had been stamped out during 
the season. The inspection of Boston was begun in Novem
ber  ̂ and, though often interrupted by snow, it was pushed 
during suitable weather, until the city proper, East and 
South Boston and the Roxbury and Dorchester districts had 
been examined. The severe storm of December 27, which 
left the ground covered with snow and ice, put an end to 
the work of inspection for the year. No more moths were 
found in South or East Boston, but one colony was dis
covered in the Roxbury district, between Franklin Park and 
the city proper, and one colony at the South End in the 
eity proper. . Two egg-clusters were also found at one 
locality in Dorchester.

Enemies o f the Gypsy Moth.
■ From our present knowledgé it would seem that several 
spécies of native birds are most persistent and effective de
stroyers of the gypsy moth, and that certain predaceous 
insects are next in order of usefulness as assistants in the
work . of . extermination. The names of several insects 
which- have not been published heretofore as enemies of 
the gypsy moth are given in the report of the entomologist,
which follows this report.

The following birds have 
moths, caterpillars or eggs : -
Yellow-billed cuckoo,
Black-billed cuckoo, .
Kingbird, . . . . .  
Phoebe, . . . .
Wood pewee, . . . .  
Least flycatcher,
Blue j a y , ..................................
Baltimore oriole,
Purple grackle or crow blackbird,

been seen to feed upon the

. . Ooccyzus americanus.

. ' . Coccyzus erythrophthalmus.
. . Tyrannus tyr annus.
. . $ ay ornis phcebe.

■. Conlopus virens.
. . Empidonax minimus.
. . Cyanooitta cristata.
. . Icterus galbula.
. . Quiscalus quiscula-
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Chipping sparrow, . .
Scarlet tanager,
Red-eyed vi reo, . . . .  
Yellow-throated vireo,
White-eyed vireo,
Blaclc-and-white warbler,.
Yellow warbler,
Chestnut-sided warbler,
Oven-bird,..................................
Maryland yellow-throated warbler, 
American redstart,
C a t b i r d , ...................................
Brown thrasher,
House wren, . . . .
White-bellied nuthatch,
Chickadee, . . . .
Wood thrush, . . . .
American robin,
Blue bird, . . . . .
“  English sparrow,” .

. Spizella socialis.

. Piranga erylhromelas.

. Vireo olivaceus.
. Vireo flavifrons.
. Vireo noveboracensis.
. Mniotilta varia.
. Dendroica cesliva.
. Dendroica pensylvanica.
. Seiurus aurocapillus.
. Geothlypis trichas.
. Setophaga rutidlla.
. Galeoscoptes carolinensis. 
. Harporhynchus rufus.
. Troglodytes œdon.
. Sitta carolinensis.
. Parus atricapillus.
. Turdus mustelinus.
. Merula migratoria.
. Sialia sialis.
. Passer domesticas *

Number o f  M en Em ployed During the Season.
Jan. 1-Jan. 6, 82 May 28-June 2, . 228
Jan. 8-Jan 18, 86 June 4-June 9, 230
Jan. 15-Jan 20, . 85 June 11-June 16,. 229
Jan. 22-Jan. 27, . 86 June 18-June 23,. 225
Jan 29-Feb. 8, . 83 June 25-June 30,. 261
Feb. 5-Feb. 10, . 82 July 2-July 7, 265
Feb. 12-Feb. 13, . 82 July 9-July 14, . 270
Feb. 14-Feb. 17, . 23 July 16-July 21, . 265
Feb. 19-Feb. 24, . 81 July 23-July 28, . 270
Feb. 26-March 3, 81 July 30-Aug. 4, . 261
March 5-March 10, 82 Aug. 6-Aug. 11, . 266
March 12-March 17, 84 Aug. 13-Aug. 18,. 260
March 19-March 24, 85 Aug. 20-Aug 25,. 216
March 26-March 81, 91 Aug. 27-Sept. 1, . 15
April 2-April 7, . 95 Sept. 3-Sept. 8, 16
April 9-April 14,. 121 Sept. 10-Sept. 15, 147
April 16 -April 21, 157 Sept. 17 Sept. 22, 148
April 23-April 28, 159 Sept. 24-Sept. 29, 133
April 30 -May 1, . 156 Oct. 1-Oct. 6, 133
May 2-May 9, 15 Oct. 8-Oct. 13, 131
May 10-May 12, . 164 Oct. 15-Oct. 20, . 123
May 14-May 19, . 173 Oct. 22-Oct 27, . 125
May 21 May 26, . 213 Oct. 29-Nov. 3, . 128

* Although the “  English sparrow”  destroys some of the moths, it does more 
injury by driving away native birds than good by eating injurious insects; 
consequently the moths are most numerous where sparrows are plentiful.
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Nov. 5-Nov. 10, . . 128
Nov. 12-Nov. 17,. . 133
Nov. 19-Nov 24,. . 133
Nov. 26 Dec. 1, . . 132

Dec. 3-Dec. 8, . 132
Dec. 10-Dec. 15, . . 134
Dec. 17-Dec. 22, . . 135
Dec. 24-Dec. 29, . . 132

Work Done, and Results.
The table below pertains mainly to the hand-work of the 

year. Such results are given as can from their nature be 
tabulated. The number of different forms of the moth 
destroyed by such methods as burning and spraying cannot 
of course be determined. More than nine thousand of the
moths recorded  w ere males taken in traps.

Trees (fruit, shade and forest) : —
Inspected,......................................................................................  6,828,229
Found to be infested with caterpillars, pupse, moths or eggs, 48,752
Cleared of eggs, . .............................................................2,176
In which cavities have been cemented or covered,. . . 7,844
Burlapped, ............................................................................... 624,673
S p ra y e d ,....................................................................   . . 14,857
Trim m ed,............................................................................................... 8,618
S c r a p e d ,...................................................   6,068
C u t , ...................................................................................................... 10,296
Acres of brushland and woodland cut and burned over, . 3361

Buildings: —
Inspected,......................................................................................  27,430
Found to be i n f e s t e d , ............................................................. 508
Cleared of e g g s , .....................................................................  55

Wooden fences: —
Inspected,....................................................................................... 35,276
Found to be i n f e s t e d , .............................................................  798
Cleared of e g g s , .....................................................................  99

Stone walls: —
Inspected,............................................................................................... 1,620
Found to be i n f e s t e d , ...........................................  . . 423
Cleared of e g g s , .....................................................................  44

Number of each form of the moth destroyed during the year by hand: —
C a te r p illa r s ,..............................................................................  1,153,560
P u p s e , ....................................................................................... 92,225
M o t h s , ..............................................................................................18,084
Hatched or infertile e g g -c lu s te rs ,...........................................   18,036
Unhatched and probably fertile egg-clusters, . . . .  94,706 ■

List o f  Places form erly infested from  which, the Moth has been 
apparently exterminated.

Beverly, Danvers, Waltham,
Brighton, Marblehead, Watertown,
Burlington, Heading, Woburn.
Charlestown,
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L ist o f  Cities and Towns still
Arlington,
Belmont,
Boston,
Cambridge,
Chelsea,
Everett,
Lexington,
Lynn,

Lynnfield,
Malden,
Medford,
Melrose,
Peabody,
Revere,
Salem,
Swampscott,

infested.

Saugus,
Somerville,
Stoneham,
Wakefield,
Winchester,
Winthrop.

False Alarms.

During the season of 1894 fewer reports of the presence 
of supposed gypsy moths have been received from towns 
outside the infested region than in previous years. Yet 
some of these cases have been given such wide publicity 
that an erroneous impression of the spreading of the gypsy 
moth has been created. A  citizen finds some insect injuring 
his orchard which bears some fancied resemblance to the 
gypsy moth. He immediately rushes into print with his dis
covery, and the local paper at once announces that “ the 
gypsy moth has eluded the vigilance o f the moth hunters, 
and has begun its ravages in this town.” Such statements 
are widely copied and given out as facts. All cases of the 
kind which have come directly or indirectly to our notice 
have been investigated. In every instance the depredations 
noticed have been attributable to some other insect, and in 
no case has any evidence of the presence of the gypsy moth 
been found.

Towns and Cities that have been falsely reported as infested by the 
Gypsy Moth in 1894 .

Andover,
Ash burn ham,
Auburn,
Bedford,
Berlin,
Billerica,
Carlisle,
Chester,
Clinton,
Dedham,

F ramingham,
Franklin,
Haverhill,
Holliston,
Lincoln,
Lowell,
Maynard,
Milton,
Monson,
Newton,

Noi’wood,
North Reading,
Rowley,
Scituate,
Springfield,
Sudbury,
Tewksbury,
Wayland,
W  estborough, 
Wilmington.
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The Present Condition o f the Infested Region.
The autumnal inspection of the outer towns of the in

fested region was so interrupted by snow-storms that it still 
remains uncompleted, and therefore no accurate report of 
the condition of the entire region can be made at this time. 
The ten outer towns which had previously been infested 
were apparently cleared in 1893. A  close watch has been 
kept of these towns during the year, and a few caterpillars 
or egg-clusters have been found at some time during the 
year in most of them. Every vestige of the moth found in 
these towns has been destroyed, leaving them, with*the 
exception of Lynnfield, still in the list of cleared towns. 
The discovery of these few moths in these towns emphasizes 
the need of keeping them under surveillance for a few years 
after they have been apparently cleared, and so long at least 
as there are moths in any of the adjacent towns. A  pro
tracted search of the wooded portion of southern Lynnfield 
has resulted in the discovery of several colonies heretofore 
unknown. As it will probably require two or three years’ 
time to clear this woodland, Lynnfield must be retained in 
the list of infested towns. Woburn, on the other hand, 
which has been infested until recently, now appears clear, 
but it must be carefully watched.

The moths have now been very nearly cleared from 
Swampscott, Salem, Peabody, Lexington, Somerville, Lynn 
and Winthrop, but there are still several localities in each 
of these towns which will require attention for some time to 
come. Each town ought also to be inspected thoroughly 
over its entire area in each of the few years next ensuing, 
to guard against the appearance of the moth in new locali
ties. The condition of the towns in the central region as 
regards the numbers of the moth is as a whole considerably 
improved over that of last year. There are localities, how
ever, in Malden, Medford, Chelsea, Saugus, Melrose, Arling
ton, Winchester and Stoneham, which should have received 
far more attention than it was possible to give them. In all 
of these towns there are large areas which are now practically 
clear of the moth. Large tracts of woodland in the north- 
central towns are believed to be more or less infested.
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This has been reported to the Legislature for the past two 
seasons, and an appropriation sufficient to search this wood
land has been recommended by the Board of Agriculture. 
But, as such an appropriation has not yet been made, it has 
been impossible to thoroughly examine all of this woodland. 
Until this can be done there will remain in this forested 
region an element of uncertainty and a menace to the suc
cess of the work. Everything possible under the circum
stances and with the means at hand has been done to learn 
its condition and to suppress the moths wherever they were 
found. If the appropriation recommended by the Board is 
grailted, there is every reason to believe that these woods 
can be carefully examined, their condition reported, and 
a good beginning made the coming year toward the exter
mination of the moth within their boundaries.

Respectfully submitted,

E. H. FORBUSH.





PLATE 4.

Section o f burlap band raised, showing gypsy moth caterpillars that 
had gathered beneath it on the trunk of an elm tree.

From  a photograph taken in Malden, Maes,, July 9, 1892.
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E n t o m o l o g i s t ’ s R e p o r t .

To the Committee on the Gypsy Moth.

G e n t l e m e n : — During the past season I have made fre
quent visits to the territory infested with the gypsy moth, 
and inspected the work with the greatest care. I have in
variably found the work carried on in the most thorough 
manner, and in accordance with the most approved methods. 
I have been entirely satisfied with the progress of the work, 
and believe that all has been done that it was possible to 
accomplish with the appropriation made by the last Legislat
ure. The citizens of this Commonwealth must not expect 
this insect pest to be exterminated if the Legislature con
tinues to cut down the appropriation asked for more than 
one-third, as was done by the last two Legislatures, but 
must place the responsibility for any lack of success where 
it properly belongs.

There are some who believe that this insect can never be 
exterminated, but that the best thing to be done is to make 
a moderate annual appropriation to hold it in check, which 
means a perpetual warfare and a perpetual expense. Those 
who have been most familiar with the work from the first, 
and have carefully observed its progress in the various in
fested towns, are positive in their convictions that it is not 
only possible but feasible to exterminate the gypsy moth in 
the region known to be infested, in a term of years, if suffi
cient annual appropriations be made for this purpose. The 
sum total of these appropriations for the term of years re
quired may seem large; but, when compared with the sum 
total of a perpetual annual appropriation sufficient to hold 
this insect in check, it sinks into utter insignificance.

It will undoubtedly be a stupendous undertaking to 
exterminate this pest, and will cost much more in the end
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than it would if the full appropriations asked for by the 
committee had been granted; but, nevertheless, it will be 
a far wiser policy to make the necessary appropriations for a 
term of years and completely exterminate the insect, than 
to allow it to become a perpetual expense to the people of 
this Commonwealth as well as to the whole country.

In the early part of the summer, by your direction, I 
invited Prof. F. L. Harvey of the Maine State College, Dr. 
G. H. Perkins of the University of Vermont, Prof. J. H. 
Comstock of Cornell University, Ithaca, N. Y ., and Prof. 
L. O. Howard, entomologist of the Department of Agricult
ure, Washington, D. C., to visit the infested territory, 
inspect the work and give us any suggestions that might 
occur to them. I went to Malden with Dr. Perkins, and 
later with Professors Howard and Comstock, and together 
with Director Forbush went over the infested territory with 
them, giving them every possible opportunity to see the dis
tribution and work of the insect, the apparatus and methods 
of destroying it and the various experiments then in prog
ress. The reports which these gentlemen were so kind as 
to make are appended to this report.

A  long series of experiments was conducted under my 
direction on insecticides, and their action on this peculiar 
insect and its life-history was more fully worked out than 
had been done before. Several new predaceous insects have 
been found destroying the caterpillars of the g'ypsy moth. 
These are : Polistes pallipes (St. Farg.), Oalosoma calidum 
(Fab.), Oalosoma scrutator (Fab.), Oalosoma sayi (De J .), 
larvae of Harpalus caliginosus (Fab.) and Harpalus penn- 
sylvanicus (De G .), Podisus cynicus (Say), Podisus serie- 
ventris (Uhl.) (the last two determined by Professor Uhler) ; 
and two species of ants were found destroying the cater
pillars, and the females also while laying their eggs were 
sometimes destroyed by these ants. Mr. Pergande deter
mined these ants to be Camponotus pennsylvanicus (De G .) 
and Formica subsericea (Say). Large and small workers 
of this last species were both found destroying the gypsy 
moth. Several species o f Diptera were bred from the 
gypsy moth, and have been referred to Dr. Williston for 
determination. A  species o f Hymenoptera, which was
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given in the report for 1893 under the name of Meraporus 
sp. ? was bred in considerable numbers from the pupae, and 
has now been determined by Messrs. Howard and Ashmead 
as Diglochis omnivorus (W alk.), a European species which 
is parasitic on many different species of insects, as indicated 
by its specific name.

In accordance with the provisions made by the last Legis
lature, we are preparing a report, to include as far as possi
ble all existing knowledge of the gypsy moth, its history 
and habits, both in Europe and this country, and all practi
cal and scientific information that can be of assistance in 
destroying this insect.

Respectfully submitted,

C. H. FERNALD.
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PLATE 5.

Apple orchard stripped by caterpillars of the gypsy moth, Swampseott, Mass. 
* From a photograph taken Aug. 5, 1801,



A P P E N D I X .

Report op Dr . G eorge H . P erkins of the University of V er
mont, E ntomologist of the V ermont State A gricultural
Experiment Station.

B urlington, V t ., July 10, 1894.
Prof. 0. H. Fernald.

D ear Sir : —  In accordance with your invitation to visit the 
region infested by the gypsy moth, I  went to Malden, as you are 
aware, and through the very cordial assistance o f both yourself 
and Mr. W are, assistant director, was enabled to see in a most 
complete and satisfactory manner the appliances used and the 
various methods o f using them.

I  wish to express my appreciation of the thorough and careful 
manner in which the work was being done, and the evident desire 
of those engaged in it to execute the trust committed to them as 
faithfully and economically as possible. No work o f the sort 
which I  have ever seen or heard o f has impressed me as favorably 
as did that o f the officials engaged in the work o f exterminating 
the gypsy moth.

The whole nation should be grateful to the committee for what 
it has already accomplished ; for it is my belief that, had not the 
work been so well done in Massachusetts, the insect would ere this 
have spread beyond the borders o f that State and now threaten 
the whole land. It is most gratifying to find, instead o f this, that 
the ravages o f the moth have been very much reduced by the 
efforts o f the committee.

N o one interested in economic entomology can investigate the 
work in office and field without at once discovering that a vast 
amount o f very useful information has been gathered which should 
not on any account be lost to science. On this account it is very 
greatly to be desired that as full and complete a report as possible 
o f the work o f the committee be published, for much that such a 
report would contain would necessarily be o f general and permanent 
value.

The question has been asked, Is it possible to exterminate an
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insect which has become so abundant as the gypsy moth? Before 
I  visited the infested region, and saw what had already been done, 
1 was quite doubtful as to the expediency or the possibility of 
extermination; but after investigation I  thought differently. It 
seems to me very clearly the wisest and most economical course, 
for the present at any rate, to continue the work as it is now going 
forward, and aim at extermination. The men and the methods 
now employed are so successful that it would be unwise to discon
tinue them for several seasons to come.

It also seems to me that the functions o f the committee might 
be very advantageously extended, so that in their discretion they 
could direct their destructive agencies against such other insects as 
might be easily taken in hand.

W hen passing through some of the towns infested by the gypsy 
moth we noticed many trees the foliage o f which had been wholly 
destroyed by the canker w orm ; and many o f these trees could 
have been sprayed by those engaged in spraying neighboring trees 
for the moth at small cost o f time or money.

It was >very evident that private enterprise could not be 
depended upon to deal with these pests. It is my own conviction 
that the most efficient and the cheapest method o f dealing with 
any insect which has become numerous and destructive is that 
adopted in the case o f the gypsy moth, not leaving to private citi
zens the too great task, and thus ensuring failure, but bringing 
the authority and the resources o f the State to the work, and 
carrying it forward to success.

Is it not probable that, had the gypsy moth not been stayed in 
its destruction, the loss to property through the destruction of 
shade and fruit trees would have been more than the cost of 
extermination has thus far been ?

It is to be hoped that the work so well done thus far will not 
now be suffered to lag through lack of either funds or popular 
support. There is every reason for continuing it, while to stop or 
reduce it would be a great .calamity.

I  have not been asked to praise the work of the committee, but 
rather to suggest improvements in their methods, and to criticise 
whatever I might find deserving it. I  have no criticism to offer, 
nor am I  able to make suggestions other than those given above.

I  am, sir, very truly yours,

GEO. H . PER K IN S.



1895.] SENATE — No. 4. o o
O Ö

R eport op Prof. F. L . H arvey, Botanist and E ntomologist, 
M aine Experiment Station, Orono, M e .

To the Members o f the Gypsy Moth Committee o f the State Board of 
Agriculture o f Massachusetts.

G entlemen : —  In compliance with your courteous invitation 
(extended to me through Prof. C. H . Fernald) “ to inspect the 
work o f the gypsy moth committee and give my impressions and 
advice,”  I  visited Malden the latter part o f July, and spent two 
days examining the work o f the committee in the office, labora
tories and field. Through the courtesies of Director E. H. For- 
bush and others o f the department every opportunity was afforded 
me to gain a thorough knowledge o f the scope and character of 
the work o f the committee.

I  went to Malden with an entirely inadequate conception o f the 
territory affected, and the stupendous undertaking o f the com
mittee to reduce or exterminate the gypsy moth. I  first visited 
the office, and was surprised by the ingenuity and thoroughness 
displayed in keeping the field notes and indexing them for ready 
reference. A  mass o f information regarding the habits, natural 
history and anatomy o f this insect has been accumulated by 
Professor Fernald, Director Forbush and their assistants. This 
seems so important that for the good o f entomological science it is 
hoped it may be sifted by a competent entomologist and published 
as a monograph by the committee. The pains taken in examining 
the men for field work and the almost military exactness required 
of them in their labor and reports reflect great credit upon the 
organizing ability o f the director, and speak much for the 
efficiency o f the service.

The work being done in the laboratory and insectary upon the 
life-history o f the moth, its parasites and histology, and upon 
remedies, was timely and thorough. I  was especially interested 
in the histological work, conducted by M r. A . H . Kirkland, to 
determine if possible what becomes o f the arsenical poison the 
full-grown larvae are known to eat with impunity, and also the 
trap experiments under the direction o f Mr. Kirkland.

The store-house for apparatus and supplies impresses one with 
the magnitude o f the work, and is instructive in the novel 
apparatus invented to fight this pest.

The results obtained in the experiments on insecticides, by Mr. 
F . C. Moulton, are most important, and bid fair to be o f great 
usefulness to economic entomology.

The field methods of searching for the eggs, larvae and pup®,
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the burlapping o f the trees and the careful burning o f infested 
areas was thorough and practical.

Upon the whole, the methods which have been born o f experi
ence and adopted by the committee for coping with the pest 
impressed me as ingenious and effective. I  have no criticisms to 
offer upon the work o f the committee, and regard the results 
obtained as marvellous.

Entomologists are generally agreed that it is impossible to 
exterminate an insect by means o f its parasites, so all that can be 
hoped for in this direction is uncertain  aid in holding it in check. 
Whether it is possible to exterminate an insect by persistent and 
thorough hand-picking, use o f insecticides and fire is problematical, 
because it has never been tried. It is a ■plausible problem, which 
we hope, for the good o f economic entomology, the gypsy moth 
committee may have the opportunity to settle. By the efficient 
work o f the committee, in three years’ time, this insect, which was 
legion and doing great damage over a wide area, has been reduced 
beyond detection by common observation. W e spent a whole day 
in the field, and, though constantly on the alert for specimens, 
saw only four male moths and no larvae, pupae or eggs. So thor
oughly has the work been done that intelligent people in the dis
trict w rongly regard the work o f the committee accomplished. It 
is the scattering colonies, the last one per cent, that will demand 
more thorough work than the other ninety-nine per cent, and your 
Legislature and citizens will need to be thoroughly impressed with 
this fact.

Tw o policies present themselves: first, whether an attempt be 
made to fight the moth to the finish ; second, whether an attempt 
be made to merely keep it in check, and prevent an increase to 
harmful numbers.

The gratifying work o f the committee so far would suggest 
continuance in the good work, with the idea o f extermination. 
This would absolutely require the employment o f a force o f men 
large enough to keep the whole infested area under constant sur
veillance for some time. The present number o f men employed 
seems to me to be inadequate, as large areas in the infested dis
trict have to be neglected while inspection is going on in others. 
Unless a large force can be kept constantly employed for some 
years, the idea of extermination will have to be abandoned  by the 
committee.

I f  the second policy be adopted, then the work o f the commit
tee for the present is practically done. Y et a permanent force 
would be needed to keep the area under occasional surveillance, 
and its energies directed to checking local outbreaks. This would
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be an interminable job , constantly menaced with the danger o f 
the pest spreading over large areas to adjoining States, until so 
widely disseminated as to be beyond human power to control. It 
would seem to me to be wiser to attempt the extermination o f the 
pest while in its greatly reduced numbers by the adoption o f a 
liberal financial policy, than to drop the work and in a decade or 
sooner have it to do all over again.

W e regret to learn (unofficially) that naturalists are breeding 
this pest for purposes o f study outside o f the Commonwealth of 
Massachusetts, in defiance o f the strict laws regarding its dissem
ination.

I heard the committee criticised by citizens and others because 
they would not destroy other injurious insects besides the gypsy 
moth in the infested district. W e understand this criticism to be 
unjust, as the Legislature defined the duties o f the committee 
strictly to the suppression o f this one insect, and to use the money 
to destroy the others would be a perversion o f funds.

That it would be a wise policy for every State to have an ento
mological commission, with duties as broad as the requirements of 
economic entomology, we have no doubt. The fact that the gypsy 
moth committee has paid strict attention to business is the reason 
why they have in such a short time accomplished so much.

In closing, I  desire to thank the committee for the opportunity 
offered me to study the life-history of this insect, and to become 
familiar with the ingenious and effective methods used in coping 
with it. I  hope the committee will receive the financial support 
from the Legislature that will enable it to succeed in this stupen
dous undertaking, which does not alone interest Massachusetts, but 
also the adjoining States and the whole country.

Respectfully submitted,

F. L. H A R V E Y .

Report of Prof. J ohn H . Comstock, Cornell University, 
Ithaca, N. Y .

Ithaca, N. Y ., July 17, 1894.
Mr. W illiam R. Sessions, Secretary o f the Committee on the Exter

mination o f the Gypsy Moth o f the Stale Board o f Agriculture.
Sir : —  In compliance with the request o f your committee, trans

mitted to me through Professor Fernald, I visited the region 
infested by the gypsy moth, and spent several days studying what 
is being done towards the extermination o f this species. During
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the greater part o f this time I  was accompanied by Professor 
Fernald and Mr. E . H. Forbush, who explained to me very fully 
the details o f the work.

I  was filled with admiration of the work that is being done by 
these gentlemen, and, although I  have given the matter very care
ful thought, I  am unable to suggest any changes in their methods. 
It seems to me that the methods they are following are the best 
possible, so long as the object o f the work is the extermination of 
this insect.

But, after going over the infested region, I  have come to 
have grave doubts as to the advisability of attempting to exter
minate this pest. I  am not prepared to say that I consider exter
mination impossible, but it seems to me that the attainment o f this 
desired end is highly improbable. It is true there are certain 
peculiarities in the habits o f this insect that give hopes o f the 
possibility o f extermination. Thus the slowness with which the 
species spreads naturally, owing to the fact that the female does 
not fly, and the fact that the larva in its later stages descends from 
the trees and hides during the day-time, rendering it possible to 
trap it, greatly facilitate the work o f destruction. On the other 
hand, the wide range o f food plants, the extent o f the area in
fested, including as it does large forests, and the ease with which 
the species may be artificially spread by means o f vehicles, all 
combine to make the task a very great one. Still, if you could be 
provided with sufficient funds extending over a sufficiently long 
period, I  believe these difficulties could be overcome.

But I  feel that this is too much to hope. I f  at this time, so 
soon after the terrible ravages o f the pest, the Legislature appro
priates less than two-thirds o f the sum which your committee, after 
careful investigation, deems necessary to carry on the work, it is 
hardly probable that succeeding Legislatures would furnish the 
means necessary to carry this work to a conclusion, involving as it 
would a large outlay for many years after the insect had ceased to 
be a pest. A s I  do not believe that the financial support would be 
furnished you, I  respectfully suggest that you consider the advisa
bility o f adopting a different method o f combating the pest. Much 
o f the' work that is being done now would be unnecessary if the 
object was merely to keep the insect from being unduly destruc
tive. And, if there is no hope o f your receiving the support nec
essary to exterminate the insect, the continuance o f the present 
methods would certainly involve a large unnecessary expenditure.

It is probable that if your warfare against this insect was re
stricted to those localities in which its injuries are o f a serious 
nature, its natural enemies would greatly increase and tend to
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keep it in check. Already a considerable number o f parasites is 
known to infest it. There will be a tendency for them to increase, 
so that in time serious outbreaks o f this pest will probably be only 
occasional and in limited areas. Such outbreaks could be easily 
subdued.

While I  believe that a change in the object o f the work o f your 
committee seems imperative, I  would not consider for a moment 
the giving up of your warfare against the pest, but would advise its 
continuance in the following manner : I  would suggest no change 
in the organization for carrying on the entomological work o f the 
State. A  committee o f the State Board o f Agriculture, consti
tuted as is your committee, seems to me to be the most appropri
ate organization for this purpose. I  would, however, recommend 
the broadening o f the scope o f the work o f this committee, so that 
it should have authority to deal with any serious outbreak o f insect 
pests. I  will not presume to indicate in detail the method of con
ducting this work, beyond suggesting that in their more general 
features the horticultural laws o f the State o f California might 
serve as a model.

Very respectfully, your obedient servant,

J. H . COMSTOCK.

Extract from the P resident’s A ddress by L . O. H oward , 
Entomologist of the United States D epartment of A gri
culture, DELIVERED BEFORE THE SlXTH ANNUAL MEETING OF 
the A ssociation of Economic Entomologists, Brooklyn, A ug. 
14, 1894.*

The work upon the gypsy moth, by the way, which has been 
done by the State o f Massachusetts since 1889, is one o f the most 
remarkable pieces o f work, judging by results, which has yet been 
done in economic entomology. The operations have been carried 
on by a committee o f the State Board o f Agriculture, and the 
means have been furnished by large annual appropriations by the 
State Legislature. Three hundred and twenty-five thousand 
dollars have already been appropriated.

A  territory comprising something over one hundred square miles 
was infested by the insect, which occurred in such extraordinary 
numbers as to destroy many trees and almost to threaten the ulti-

* Insect Life, Vol. vii., No. 2, page 59.
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mate extinction o f living vegetation, not only within the infested 
territory, but in all localities to which it might spread. It is 
unnecessary to detail the steps by which relief was brought about. 
Mistakes were undoubtedly made at first, and it is to the work of 
the present committee that the main credit is due. The infested 
territory has been reduced by one-half, and within the districts iu 
which the gypsy moth at present exists, it is, practically speaking, 
a comparatively rare species.

The future o f the insect is, however, problematical. The con
tinuance o f sufficiently large appropriations from the State Legis
lature to enable the work to be carried on on its present scale is 
doubtful, and yet those in charge believe that still larger appro
priations are necessary to bring about extermination. They are 
confident, however, that with sufficient means the insect can be 
absolutely exterminated from the State o f Massachusetts. With 
the Legislature disinclined to continue the large appropriations, 
the methods o f the committee at present pursued will have to be 
seriously altered. Given a small appropriation o f say $25,000 
annually, it will become necessary to adopt some law, like that 
enforced in California, whereby much less frequent inspection 
may be made, and the committee will have to rely in part upon 
voluntary observers for information. Moreover, they will be 
unable to conduct spraying operations upon a large scale, and the 
expense of the destruction o f insects will have to be assessed upon 
the owners o f the property upon which the insects are found, pro
vided such owners will not themselves undertake the destruction of 
the insects. There will be many disadvantages from such a 
course, and in the case o f unproductive lands the expense will be 
so great that the owner will prefer confiscation. Between some 
such course as this and the continuance o f the present methods, 
however, there seems to be little choice, since if the appropriation 
were taken away the insect will not only speedily reach its former 
destructive height, but will spread far and wide over the country.

It may be urged that it will be only a few years before the insect 
will take its place as a naturalized member o f our fauna, and will 
become subject to the same variations o f increase and decrease as 
our native species, and that it will, in fact, become little more to 
be feared than species already existing with us, particularly if its 
European natural enemies are introduced. Against this view, 
however, it must be urged that the gypsy moth seems an ex
ceptionally hardy species, and that even in Europe it is a prime 
pest. The caterpillar is tough and rugged, and seems little sub
ject to disease and to climatic drawbacks, and is wonderfully resist
ant to the action o f ordinary insecticides. The gypsy moth larva
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will feed for days without apparent injury upon trees which have 
been sprayed with Paris green or London purple in a solution so 
strong as to somewhat burn the leaves. In fact, the committee, in 
the spraying which they are carrying on at present, have found it 
necessary to use arsenate o f lead in as strong proportion as ten 
pounds to one hundred and fifty gallons o f water. The well- 
known vitality o f previously introduced European injurious in
sects is apparently increased to a striking degree by this species, 
while the fact that it feeds on nearly all plants renders it a much 
more serious pest than any o f its forerunners. Under these cir
cumstances, therefore, any course other than energetic and well- 
directed effort to keep the insect within its present boundaries will 
be short-sighted in the extreme, although it is very doubtful to my 
mind whether absolute extermination will or can ever be brought 
about.
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