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New York State, Education Department 
Science Division, February 16, 1906 

Hon. Andrew S. Draper LL.D. 

Commissioner of Education 

sir: I beg to transmit herewith, for publication as a bulletin of 

the State Museum, a brief manuscript treating of the gipsy and 

brown tail moths. It seems advisable, in view of the great danger 

of these insects being brought into this State, that information 

‘relating to them should be made immediately accessible to the 

people. 

Respectfully yours 

Joun M. CLARKE 
Dvrector 

Approved for publication, February 16, 1906 
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Commissioner of Education 
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THE GYPSY AND BROWN TAIL MOTHS 
BY 

EPHRAIM PORTER FELT - Dz Se: 

_ These two ravenous leaf feeders, as it is well known, are thor- 

oughly established in eastern Massachusetts and have amply 

demonstrated their pernicious natures. The gipsy moth cater- 

pillar, remarkable because of its omnivorous tastes and voracity, 

is an exceedingly injurious form. It feeds, when present in large 

numbers, on almost every tree and shrub besides herbaceous plants. 

Its operations are particularly fatal to pine, hemlocks and other 

evergreens, since one defoliation of these trees is inevitably followed 

by death. Three strippings in successive years kill our more com- 

-mon deciduous trees such as oaks, maples, elms etc. It is difficult 

for one not conversant with the situation to gain an adequate idea 

of conditions in the infested region. Thousands of acres of decidu- 

ous trees have been killed as a result of the work of this insect. 

For example, one 40 acre woodland park was entirely defoliated 

in 1905. One tree in this infested iract was banded so that the 

insects could not ascend, and three wheelbarrow loads of cater- 

pillars were removed from around its base. This gives a little idea 

of the hordes present in badly infested territory. 

_ The more recently imported brown tail moth is especially de- 

structive to fruit trees and has a marked fondness for wild cherry, 

white oaks, maples and elms. It has become so numerous in 
many sections of eastern Massachusetts as to strip thousands of 

these trees, and it has proved itself an efficient ally of the gipsy 

moth in the work of destruction. The ravages of these insects 

have become so serious that in some places owners of woodlands, 

rather than undertake the enormously expensive work of checking 

the pests, have sacrificed their forests to the woodman’s axe, even 
within a few miles of the city cf Boston. 
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It will be seen at once that these insects have inflicted serious 

financial loss in the infested sections and in addition thereto there 

has been great personal discomfort accompanied in some instances 

by physical suffering. The young caterpillars, easily dislodged 

during active feeding, spin down on a web when somewhat dis- 

turbed and adhere to the clothing of passers. This annoyance is 
very great and many carry umbrellas for the purpose of keeping 

the hairy pests at a little distance. The hordes of caterpillars living 

in adjacent forest or fruit trees desert the same when nearly mature 

or after their food supply is exhausted, and wander in all directions. 

They frequently become so abundant in localities where no effort 

has been made to check them, as to swarm on the sides of houses, 

literally covering square yards of buildings, and unless removed - 

are very likely to make their way into the dwellings, to the horror 

of the housewife. Residents of the infested section during cater- 

pillar time may be observed both morning and evening with brush 

and dustpan, removing the invaders from the buildings. The 

sidewalks become so thickly covered with the creatures that it is 
almost impossible to walk without crushing them, and the mangled 

remains of victims make footing very disagreeable if not insecure. 

Worse than this, the stiff hairs of the brown tail moth cater- 

pillar are barbed and, falling from their bodies or blowing from 

the empty cocoons in midsummer, may cause a very annoying rash, 

the brown tail itch, which is said by some to cause more suffering 

than that accompanying ivy or dogwood poisoning, the sting of 

bees or hornets, or other similar painful injuries. This irritation 

is sO great in the case of persons with a somewhat delicate cuticle, 

as to cause serious illness. The trouble is so prevalent that salves 

or emollients for its allayment are for sale by most local druggists. 

It has been estimated that the rental value of property in the 

worst infested sections about Boston has been reduced from 20% 

to 50% on account of the caterpillar plague. Furthermore, the 

better class of people obliged to live in such districts, go to the 

country or seashore as soon as possible in the spring, and remain 

there till after the caterpillar season has passed, thus depriving the 

community of money which would otherwise be spent in infested 

districts. 

The female gipsy moth does not fly and, unaided, the pest 

spreads slowly. The spinning down habits of the caterpillars 

facilitate its distribution by persons and vehicles, among the most 

efficient of which may be mentioned automobiles. The brown tail 

moth flies readily and has already extended its range greatly 
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There is grave danger of both of these insects being brought into 

New York State at almost any time, and the following brief 

descriptive accounts have been prepared so that our citizens may 

be able to recognize these two species upon their appearance in 

any locality. 

Gipsy moth 

Porthetria dispar Linn. 

This notorious pest, widely and thoroughly established in eastern 

Massachusetts, has been known by reputation to residents of New 

York State for some years. The caterpillars are exceedingly 

voracious feeders, readily devouring the foliage of most trees and 

shrubs. There was practically no attempt made to control the 

gipsy moth in Massachusetts from 1900 to 1905 and as a conse- 

quence, its range has become greatly extended. According to 

Superintendent Kirkland, the pest has been found in 120 cities 

and towns and the infested area in Massachusetts 1s over 2000 

square miles, nearly six times as great as that at the time work 

against this insect ceased. It has made its way nearly 30 miles 

west, occurring in such outlying towns and cities as Maynard, 

Stowe and Marlboro. A recent communication from Prof. E. D. 

Sanderson of Durham informs us that the pest has been found in 

southeastern New Hampshire, and the presence of a colony in 

Providence, R. I. has been known for some years. This pest has 

also become established at Stonington, Ct. : 

Destructiveness. It is very difficult for one not conversant 

with the situation to appreciate the destructiveness of this pest, 

which is greatly increased by its omnivorous nature. Its injuries 

are further emphasized by the gregarious habits of the caterpillars 

and the female’s inability to fly. The result is that caterpillars 

abound upon individual trees, groups of trees or in extended 

woodland areas, and if not abundant enough to defoliate the trees 
one season, attain maturity and the parent insects deposit thou- 

sands of egg masses which another summer may produce millions 

of caterpillars that will entirely strip the foliage from infested 

sections and, spreading to adjacent fields, continue the work of 

destruction. The operations of this insect are particularly fatal 

to pines, hemlocks and other evergréens, since one defoliation 

of these trees is followed by death. The first serious outbreak in 

Massachusetts in 1889 and following years was comparatively 

limited though the injury in infested sections was severe. The 

- 
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depredations of this caterpillar have been much extended in recent 

years, owing to the cessation of active control methods on the 

part of the state in 1900. The result is that many fruit, orna- 

mental and shade trees have been seriously injured and the damage 

has been especially severe in the vicinity of infested woodlands. 

The cost of fighting the pest on unimproved lands is so great as to 

be beyond the means of the average individual. Those unfortunate 

enough to live in the vicinity of infested woods are not only obliged 

to control the caterpillars upon their own grounds, but are frequently 

seriously discommoded by those swarming on their premises from 

adjacent defoliated woodlands [pl. 3; 4]. A partial investigation 

in September of this year showed that large areas were very seriously 

infested by the caterpillars of both the gipsy and brown tail moths. 

Dead pines were familiar objects in infested woodlands and in not 

a few instances considerable forest areas were conspicuous because 

of the dead standing timber, mostly deciduous trees, which had 

been repeatedly defoliated by these voracious pests. 

_ Danger of spreading into New York. The greatly increased 

area occupied by the gipsy moth, coupled with its excessive abund- 

ance in a number of localities, has materially increased the danger 

of this pest being brought into New York State. The known 

spread, as previously pointed out, is somewhat slow, it having made 

its way west only about 25 or 30 miles, and its northward exten- 

sion is presumably about the same. Fortunately the female gipsy 

moth does not fly and as a consequence the spread of this species 

is slow, because it must rely for dissemination upon the ability of 

the caterpillars to crawl, their being carried by other agents, and 

the distribution of eggs. These latter are deposited on almost 
any object and have even been found on freight cars, so that no © 

one can predict where this species may appear within the next few 

years. Freight cars are not, in our opinion, such dangerous carriers 

of this insect as some other agencies, because it is only occasionally 

that they stand in the vicinity of adequate food for the caterpillars, 

a necessity at the time the eggs hatch if the young are to survive. 

Street cars, automobiles, carriages and even individuals may serve 

as carriers. The street cars are restricted to comparatively narrow 

limits, which is not true of automobiles. These latter, during 

caterpillar time, may easily make a run of 100 miles from a badly 

infested section, carrying about the vehicle several caterpillars, 

which are thus readily established in the new location.. The pos- 

sibilities of spread in this manner are very great and numbers of 

these vehicles undoubtedly make long runs either through or from 



THE GIPSY -AND BROWN TAIL MOTHS 9 

the infested section. It is only necessary to cite in this connection 

an instance which illustrates what might take place. An acquaint- 

ance stated that on returning to New York city last summer from 

a visit to the infested region during caterpillar time, he brushed 

from his person a gipsy moth larva which, it is needless to add, 

was promptly destroyed. There is no guaranty that others were 

not brought and it is somewhat disquieting to think of the possi- 

bilities in the case of others proceeding directly from infested areas. 

to localities where this pest is still unknown. 

The insect can be conveyed long distances in the egg and it is 

rather surprising that such has not occurred more frequently, 

Any hard object remaining near.an infested tree during July, while 

Oviposition is in progress, is very likely to bear one or more clusters 

ofeggs. There is great danger of the pest being carried with house-. 

hold effects to most distant points, specially if packed in boxes 

and barrels which have been allowed to lie where the females could 

deposit eggs upon them. The danger of the insect being spread 

in this way is, in our opinion, much greater than of its being carried. 

by egg masses deposited on freight cars as mentioned above. 

Description. The great danger of this insect being brought into 

New York State makes it advisable for all to be on the lookout 

for this pest, and for this reason we have prepared a rather careful 

notice of the species, giving particular attention to descriptive 

details in order that the insect may be recognized and checked 

before it has caused serious injuries. We further. counsel great 

moderation on the,part of amateurs in attempting to identify this 

species. A false statement regarding its occurrence may cause 

serious injury to local interests, whereas the delay of a few days 
necessary to secure an authentic determination will ordinarily be 

of but little moment. 

The eggs of this insect, occurring from midsummer to the follow- 

ing spring, appear very much like a small section of sponge.. They 

are deposited usually in round or oval masses [pl. 1, fig. 8; pl. 7] on 

a piece of bark and then covered with buff colored scales from the 

underside. of the female’s abdomen. These egg masses may be 

found on stones, in tin cans and in fact on almost any stationary 

object near at hand, not excluding plantain leaves and other vege- 

tation. They are particularly likely to occur on the undersurface 

of limbs, fence. rails, moldings, cornices etc., on houses. The 

nearly globular, pale yellowish or salmon-colored eggs are about 

eo inch in diameter [pl. 1, fig. 9, 10] and there are usually. 400 to 500 

in a cluster, though occasionally 1000 may be found in an egg mass. 
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The young caterpillar is slightly over py inch long just after it 

emerges from the egg. It has a black head, the body is brownish 

yellow and well clothed with long hairs. There is a prominent 

hairy tubercle on either side of the segment next the head, which © 

gives the caterpillar a peculiar broad-headed appearance in its 

early stages. The markings become plainer as it increases in size 

and when full grown it is from 2 to 24inches long. ‘The caterpillar 

then has a double row of conspicuous warts or tubercles down its 
back, the eight anterior, not counting the four blue ones just behind 

the head blue, the 12 remaining red. Similar tubercles occur on 

the side. Two nearly full grown caterpillars are represented on 

plate 1, figures 6,7. These caterpillars, like the well known forest 

tent caterpillar, Malacosoma disstria Hutbn., assemble 

in masses on the trunks [pl. 5] and underside of limbs, sometimes 

covering large areas. | 

The somewhat conical, dark brown pupa [pl. 1, fig. 5], ranges 

from # to 14 inches long and is usually found in numbers [pl. 6] lying 

among a few threads and securely attached to them by its terminal 
Spine. 

The male and female moths differ widely. The former is a 

slender, olive-brown, black marked insect with featherlike antennae 

and has a wing spread of about 14 inches. It is represented with 

Wings expanded at figure 3 and in a resting position at figure 4 on 

plate 1. It flies in the late afternoon and early evening. The 

female is much heavier and ligher colored. She has a wing spread 

of about 2 inches and is white or buff-white with more or less dis- 

tinct black markings. The abdomen is tipped with black. She is 
represented with the wings spread and in the characteristic resting 

position at figures 1 and 2 respectively, on plate 1 and on plate 7. 

The female moth does not fly though she apparently has well 

developed wings. 7 
History in America. This pest was introduced into Medford, 

Mass. in 1868 or 1869 and, escaping from its introducer, attracted 

little notice for about 10 years. Then the caterpillers became 

somewhat abundant and in 1889 Medford and vicinity were liter- 

ally overrun with the pests, the infestation bordering closely on a 

plague. An act, passed in the winter of 1890, provided for the 

appointment of a special commission and placed at its disposal 

$25,000, which sum was subsequently increased by an equal amount. 

An appropriation of $50,000 was made in 1891 and from then to 1899, | 

appropriations ranged from $75,000 to $190,000 annually. The 

total amount expended by the commonwealth of Massachusetts 
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during a decade, amounted to $1,155,000. The work was so suc- 

sessful that in many sections badly infested in 1890, gipsy moth 

caterpillars were remarkable for their scarcity in 1898 and following 
years. Residents of the infested sections almost forgot that there 
had ever been such a pest, and made light of the close exterminative 

methods then in vogue. Unfortunately the work was abandoned 

at this stage and the insect has had an opportunity of multiplying 

almost without restriction during the past five years, greatly 

extending its range and causing serious depredations as described 

in a previous paragraph. 

Life history. The winter is passed in an egg mass remarkably 

resistant to atmospheric and other changes. Experiments have 

shown that even when egg clusters were broken up and freely 

exposed to the elements, their contents were apparently unharmed 

and a normal proportion of caterpillars appeared at the usual time, 

which, in the vicinity of Boston, is from the last of April to the 

middle of June. The feeding period extends from the first of May 

to about the middle of July, the caterpillar requiring from about 

g to 11 weeks to complete its growth and enter the pupal stage. 

The recently hatched caterpillars remain on the egg clusters from 

one to five or more days and then commence feeding on the leaf 

hairs. Soon they eat out small holes in the foliage and after the 

third or fourth molt about as many feed on the edge of the leaf as 

eat out holes. The caterpillars are largely nocturnal, remaining 

in clusters on limb or trunk or hiding in some crevice during the 
day, beginning between 7 and 8 o’clock in the evening leisurely 

to ascend the tree, where they feed on the foliage at intervals during 

the night, descending about 3 o’clock in the morning. The gipsy 

moth caterpillars assemble in just such masses as those formed 

by our native forest tent caterpillar, Malacosoma dis- 

stria Hibn., so abundant in sections of New York State about 
1900. This imported species is just as destructive as our native 

form and much more dangerous because of its feeding upon a large 

variety of plants. 
The caterpillars transform to pupae during the month of June, 

moths appearing from the latter part of June to the latter part of 

July, and belated individuals may even be found in September. 

Males emerge in advance of the opposite sex and shortly after 

females appear, pairing takes place and eggs are laid. The em- 

bryos or very young caterpillers are frequently well developed 

within the eggs in two or three weeks after oviposition andasarule 

they do not emerge till the next spring. One case is on record of 
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eggs hatching in early September 1895, at Woburn, Mass., but the 

round of life was not completed and in this northern latitude there 

need be little fear of two generations annually. 

Food plants. These caterpillars are quite destructive because 

of the very large number of plants on which they can thrive. They 

will eat, without hesitation, almost all our native shrubs and trees, 

and when hard pushed can subsist for a time at least on a number 

of herbaceous plants. ~The common fruit trees, the elms, maples 

and oaks are all eaten readily and even with the list no greater, 

the pest would be a most serious one to control. It is particularly 

destructive to pine, hemlock and other evergreen trees because a 

single defoliation destroys them. It feeds on many other plants, 

as the list of 536 species given in the exhaustive report of 1896 on 

this insect attests. It is true that the caterpillar feeds on some 

of these only when compelled by starvation and that it can not 

be considered an enemy of a number of others, but after making 

most liberal allowance for these, the list is still a very formidable 

one. , 
Natural enemies. This insect has a number of natural enemies 

in this country, though unfortunately none of them are aggressive 

enough to warrant placing much dependence on them. They 

should, however, be encouraged by all possible means. About a 

dozen native song birds, as recorded by Mr Forbush, are very 

useful in devouring one stage or another of this moth, and about 

29 other species feed on it to a slight extent or more largely when 

their usual food supply is somewhat scarce. The most useful 

birds are the yellow and black billed cuckoos, Baltimore oriole, cat- 

bird, chickadee, blue jay, chipping sparrow, robin, red-eyed and 

yellow-throated vireos and crow. _ 

A number of predaceous and parasitic insects have either been 

reared from this species or observed preying on it, but none of 

them are of sufficient importance to warrant special mention in 

this connection. A determined ¢dffort is being made by Superin- 

tendent Kirkland in cooperation with Dr Howard of the Federal 

Bureau of Entomology, to bring into this country natural enemies 

of this very destructive pest, in the hope that some forms will prove 

of considerable value in keeping this leaf feeder in subjection. 

Nothing can be promised in the way of results, yet this line of 

effort is sufficiently promising to warrant tts being followed so far 

as possible. 

Recommendations. Investigate anything that arouses a sus- 

picion that it may be the gipsy moth, but be in no undue haste to 

identify the insect. There have already been some false alarms 
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occasioned by persons with more enthusiasm than discretion, 

who have attempted to identify an insect with which they are 

unfamiliar. It is much more satisfactory to submit the specimens 

to an entomologist than to arouse unnecessary fears. 

It would undoubtedly pay to exterminate a small colony, but 

in the course of time this will be impractical. We must learn 

to control it on our own land. The inability of the female to 

fly and the conspicuous character of the egg masses make this 

task relatively easy upon cultivated land. The private individual 

can hardly cope with this insect in forest lands. The point of estab- 

lishment in this State is almost bound to be near some dwelling 

and therefore the species need not be allowed to establish itself 

in wild lands at least for some years, and by that time it is most 

sincerely hoped that some adequate check, natural or otherwise, 

may be found which can be employed to advantage in forest lands. 

The larva is quite resistant to arsenical poisons and it requires 

a large dose to kill it, specially when the caterpillar is nearly grown. 

There is probably no better poison for this insect than arsenate of 

lead, using at least 5 pounds to 50 gallons. The application should 

be made as soon as the young leaves are well grown in order to 

destroy the caterpillars if possible while they are young and there- 

fore most susceptible to the insecticide. Ordinarily thorough and 

timely spraying with an arsenical poison should be sufficient to 

keep this pest in subjection on fruit and shade trees. 

One of the most effective methods of keeping this pest under 

Samror ic by the destruction of the egg masses. Creosote oil 

applied to the egg mass will soak in and killthe eggs. The following 

preparation has been extensively used in work against the gipsy 

moth. Creosote oil 50%, carbolic acid 20%, spirits of turpentine 

20%, and 10% of coal tar. The latter is added to color the com- 

pound and thus show at a glance what clusters have been treated. 

It is usually best for two men to work together, one standing upon 

the ground to point out the egg clusters and the othtr applying 

the mixture. No ordinary fire running over the ground can be 

relied upon to kill egg masses attached to stumps, foliage, stones 

or similar places. They must either be removed and burned in a 

stove or furnace or touched with the creosote oil preparation as 

described above. ; 
The caterpillars prefer to hide during the daytime. Advantage 

may be taken of this habit by tying burlap bands in the middle 

around the tree trunks and dropping the upper portion of the bur- 

lap down over the string. The bands can be lifted daily and the 
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caterpillars assembled beneath killed. This method proved of so 
great value in the exterminative work against the gipsy noth, 

that thousands of trees were banded during the latter part of the 

caterpillar season. The trouble with the two last named methods 

is that they are quite expensive though very efficient, and on that 

account their employment will be restricted largely to shade trees 

and ornamentals in parks, where expense is a question of minor 

importance. 

Bibliography 

A few only of the more important and valuable works relating 

to this insect are cited. The first named, by Messrs Forbush 

and Fernald, is by far the most comprehensive volume and includes 

everything of value relating to this insect up to the time of.its 

publication. 

1896 Forbush, E. H. & Fernald, C. H. The Gypsy Moth. (A report of 

the work of destroying the insect by the commonwealth of Massachusetts, 

together with an account of its history and habits both in Massachusetts 
and Europe, p.495-+ 100) 

1901 Felt, E.P. N. Y. State Entomologist, 16th Report 1900, p.g55—62. 

(A summary account) 

1905 Kirkland, A. H. The Gypsy and Brown Tail Moths. Office of the 

Superintendent for Suppressing the Gypsy and Brown Tail Moths, Bul. us 
p.1-27. (A summary account of both insects) 

Brown tail moth 

Euproctis chrysorrhoea Linn. 

This species, a more recent introduction than the gipsy moth, 

has already attained a much wider distribution and promises to 
develop into a serious pest of fruit, shade and certain forest trees. - 

It will prove exceedingly difficult to control this pest in forest 

areas if it becomes at all abundant and destructive. This insect 

is not only injurious to the foliage of trees, but the barbed hairs 

of the caterpillar, falling upon human flesh, may produce a severe 

and occasionally dangerous irritation. This latter phase of the 

trouble has been so serious as to cause the board of health of the 

city of Boston to give a public hearing on the subject in igor. 

_ Destructiveness. The caterpillars are very voracious, feeding 

by preference on the foliage of both apple and pear [pl. 8, 9], wild 

cherry and white oak, though they thrive on both soft and hard 

maples and also elm. They are exceedingly abundant in the 
Middlesex Fells and other extensive wooded areas north or north- 

west of Boston, and last spring defoliated large tracts of white 
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oaks. The numerous nests of young caterpillars, visible in these 

wooded sections last September, gave every indication that the 

injuries next season would be more extensive than were those 

during the spring of 1905. The nests of this insect were very 

abundant on hard and soft maples in and about Saugus and there 

is every probability that unless active steps are taken these trees 

will be defoliated another year. The nests were less apparent 

on the elm. Numerous apple and pear trees throughout the in- 

fested region were in a dead or dying condition and bore striking 

testimony to the voracity of this insect, while others supported 

many nests containing caterpillars destined to continue the work 

of devastation another season. 

The serious effects upon property values, caused by the abund- 

ance of gipsy moth ‘caterpillars, applies with double force to those 

of this pest, since the caterpillars are not only extremely annoying 

when abundant, but their irritating barbed hairs, blowing from 

the nests or cocoons, are constant reminders of the insect’s presence 

aside from the serious discomfort inflicted. 

Distribution. This species, unlike the gipsy moth, spreads 

readily with the wind, as the female moths fly without difficulty. 

This has been an important factor in extending the distribution 

of the insect. It was brought into this country in the early 9o’s 

and in 1gor it had made its way 30 miles west to Hudson, Mass. 

It has been reported from the Connecticut valley, has spread half 

or two thirds the length of the state of New Hampshire, occurs 

at Kittery, Me., and has been found at St John, New Brunswick. 

Brown tail moth caterpillars, like those of the gipsy moth, may 

be carried considerable distances on vehicles or persons, though 

favorable winds at the time the moths fly seem to be the most 

important factor in distributing the pest. There is some danger 

that automobiles passing through infested sections during the 

time the moths are in flight may carry gravid females long dis- 

tances and correspondingly hasten the spread of the insect. One 

of the agents connected with the work of suppressing this pest 

and the gipsy moth states that a considerable number of moths 

were found last summer among the cushions of an automobile in 

the infested section. The long runs made by these vehicles render 

it very possible that uninjured adults have been carried beyond 

the limits of the present known infested area. These facts indicate 

a strong probability of this pest becoming established shortly 

within the bounds of New York State, if it has not already obtained 

a foothold. 
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Description. The male moths have a wing spread of about 
14 inches, are pure white with a satiny luster on the fore wings 

and have a conspicuous reddish brown tuft at the tip of the abdo- 

men [pl. 2, fig. 5, 6]. Sometimes there are a few black spots on 

the fore wings. The antennae are white and fringed with pale 

yellowish hairs. The females are the same size and color as the 

males except that they have no black spots on the wings and the 

anal tuft is larger and blacker in color while the antennae are shorter 

and with shorter fringes. 

The eggs, laid in July in masses of 200 to 300, are usually placed 

on the underside of the leaves [pl. 2, fig. 1], where they are covered 

with brown hairs from the tip of the abdomen. They hatch in a 

short time and the young feed during the rest of the season on the 

surface of the leaves, a few days only being required to skeletonize 

them. The caterpillars begin at once to make a nest [pl. 2, fig. 7] 

in which they hibernate while still young. It is constructed on the 

twigs and is made by drawing together a few leaves, lining them 

with silk and inclosing them with a mass of silken threads [pl. ro]. 

These tents are so firmly secured to the twigs that they can be 

removed only with considerable force. 

The young or overwintering caterpillar is easily recognized by 

its black head, dark color and particularly, by the two conspicuous 

tufts on the anterior two abdominal segments, and the two circular 

papillate reddish elevations on the dorsum of the sixth and seventh 

segments. The hibernating caterpillars are found in silk-lined 

pockets within dense firm webs, which are torn open with difficulty. 
Hibernating larva. It is sparsely clothed with long, brownish, 

barbed hairs, about 4 inch long, and with the head and body dark 
brown or black. There are two conspicuous reddish dorsal tufts 
on the first and second abdominal segments, rather pale, median, 
sublateral, reddish lines on the dorsum of third, fourth and fifth 
abdominal segments and a conspicuous, oval, reddish, tubercular 
process on the dorsum each of the seventh and eighth abdominal 
segments. Labrum pale whitish. The anterior margin of the 
thoracic shield with a pair of sublateral, oval, pale orange markings, 
and with a large, paler, lateral tubercle below. The second and 
third thoracic segments are thickly studded with black tipped 
tubercles, the sides and intervening space being pale vellowish. 
There is a sublateral line of pale yellowish white, the dorsal margin 
of a row of conspicuous lateral tubercles, each bearing a spreading 
fascicle of long hairs. There is a stigmatal row of large, dark 
brown tubercles lying in a broad band of pale yellowish white. 
The true legs are dark brown, the prolegs brown with golden-yellow 
tips. 
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The full grown caterpillars [pl. 2, fig. 3], range from 1 inch to 

I4inches long. The pale brown head is mottled with dark brown 

and has reddish brown hairs scattered over its surface. The body 

is dark brown or black with numerous fine, dull orange or gray 

spots over the surface, which are most pronounced on the second, 

third and fourth segments. Long, reddish brown, finely barbed 

hairs arise from all the tubercles, and white branching hairs from 

the upper side of the lateral tubercles on segments 4 to 12 inclusive. 

These white hairs form elongated white spots along each side and 

are one of the most striking characteristics of the full grown cater- 

pillar. The subdorsal and lateral tubercles on segments 4 to 12 

inclusive are covered with fine, short spines of uniform length. 

The bright red retractile tubercles on the top of the roth and r1th 

segments are also visible as described above. 

The pupa is #inch long, dark brown in color and with fine, yellow- 

ish brown hairs [pl. 2, fig. 4] scattered over the surface. 

The close, firm webs [pl. 2, fig. 7; pl. ro] of this species are 

also very characteristic. They are 4 to 6 inches long and occur on 

the tips of the smaller twigs, remaining there throughout the winter. 

Life history. The winter is passed by partly grown caterpillars 

in the peculiar webs on the terminal twigs. They begin work 

in the spring, feeding downward from the tip of the branches, 

leaving the naked twigs and the gray apex at their extremities, 

conspicuous evidence of their presence. All the leaf but the midrib 

is devoured except that in the case of trees like the sycamore maple, 

the larger ribs also are untouched. The caterpillars when numer- 

ous attack not only buds, leaves and blossoms, but even green 

fruit. They are gregarious till nearly full grown, when they dis- 

perse to some extent, and this spreading is more marked when 

the food supply on the tree becomes exhausted. Several cater- 

pillars frequently pupate in a common cocoon within the leaves 

at the tip of the branches and sometimes in masses under fences, 

clapboards or on the trunks and larger branches of trees. The 

webs of the brown tail moth may be easily distinguished from 

those of the tent caterpillar, Malacosoma americana 

Fabr., or the fall webworm, Hyphantria textor Harr., 

both common native species, since the tent caterpillar makes its 

web in the forks of the branches, whereas those of the brown tail 

moth occur at the tips. The fall webworm rarely attacks pear or 

hard maple, both of which are more or less favorites of the brown 

tail moth.. The former makes a much larger, more open web 

than the latter. Moreover it is never firmly attached to the twig 
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by bands of silk as is the case with this introduced species. The 
snow-white brown tail moths are attracted to light and in infested 

regions may be very numerous in July. 

Food plants. This species has been recorded on a considerable 

number of food plants. Apple and pear appear to be favorites 

in the infested region, and the same is true of wild cherry and 

white oak. The pests are nearly as abundant on both hard and 

soft maples and apparently to a less extent on elm. It also occurs 

on quince, plum, cherry, peach, rose and grape, some of which 

are seriously injured. Messrs Fernald and Kirkland give a list 

of 81 trees and shrubs upon which the caterpillars have been 

observed feeding. 

Irritation caused by the hairs. Investigations have shown that 

this trouble is entirely a mechanical one and is not, as it was at 

first supposed, due to any poisonous irritating substance in the 

hairs. The nettling of the skin may be caused by contact with 

either old or young caterpillars or cocoons, though in the latter 

case contact is not necessary, since hairs from them are blown 

about by the winds. Professor Fernald cites the statement of an 

English journal that travelers are often affected when the wind 
blows strongly from infested hedges along the road. This severe 

irritation may be allayed by applying vaseline and sweet oil to the 

affected parts. Alcohol has been employed with some success, 

and the trouble is so prevalent in the Metropolitan district. that 

druggists have special lotions for this brown tail itch, many of 
which are valuable. 

Natural enemies. A number of parasites have been reared 

from pupae inthis country. Professor Fernald records the breeding 
of Phaeogenes hebe Cress:, Diglochis ommivwowmas 

Walker, Euphorocera claripennis Macq. and a large 

number of unnamed dipterous parasites from this insect. He 

states that the work of Diglochis.is specially valuable and he also 

records the destruction of many caterpillars by the soldier bug, 

Podisus serieventris Uhl.» P.. placidwcaawne 

Milyas cinctus Fabr. and Liotropis h wijemaiee 
Uhl. assist in this good work. A serious effort is being made by 

Superintendent Kirkland to obtain European parasites of this 

species, and in view of its extended depredations upon forest 

trees it is most sincerely hoped that the quest will prove entirely 

satisfactory. 
A number of native birds prey upon this species. Professor 

Fernald states that the Baltimore oriole, black-billed and yellow- 

billed cuckoos, crow, bluebird and English sparrow have also been 
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observed feeding on these insects, and quotes Mr Kirkland to the 

effect that the birds eat not only the moths, but their young. 

Messrs Fernald and Kirkland state that the notorious English 

sparrow has a strong redeeming trait in its fondness for the moths, 

it ranking as their most formidable bird enemy. In addition to 

the above mentioned birds, Mr E. H. Forbush has recorded the 

robin, blue jay, black and white warbler, the rose-breasted gros- 

beak, the chestnut-sided warbler, the scarlet tanager, redstart, 

chickadees, red-eyed vireos and yellow-throated vireos and the 

male indigo bird as feeding on the caterpillars. The blue jay and 

the yellow-throated vireo are specially valuable. The records given 

by Mr Forbush include the number of larvae eaten by each bird 
and the time occupied. None ate less than nine, and one as many 

as 57 caterpillars, the latter operation occupying 20 minutes. 

These observations show that our native birds will undoubtedly 

prove very efficient aids in checking this pest. Professor Fernald 

has also recorded bats as feeding on the moths at night, and he 

states that toads devour the caterpillars during the early summer 

and the moths later in the season. 

Remedial measures. The conspicuous hibernating nests [pl. 2, 

fig. 7] of this species are easily detected at any time when the 

foliage is off the trees, and one of the most effective. methods of 

checking this pest is to cut them off and burn them. This can be 

very easily done with the aid of long handled pruning shears and 

ladders. The insect is also readily controlled with arsenical poisons; 

and Professor Fernald reports experiments in spraying with arsenate 

of lead, in which 1 pound to 150 gallons killed 50% of the cater- 
pillars in four days, 90% in seven days and all in 13 days. Treat- 

ment with the same insecticide, 2 pounds to 150 gallons, gave 

similar results, and when 5 pounds were used to 150 gallons 80% 

were dead within four days and all in nine days. The use of 10 

pounds to 150 gallons resulted in the destruction of all the cater- 
pillars in six days. 

Spraying with paris green, 1 pound to 150 gallons, killed 4% 

in four days, 70% in six days and 00% in nine days, all being dead 

in 12 days. 

The methods described above, while applicable to the more 

valued fruit and shade trees, can hardly be employed to advantage 

in forest areas. This species it is feared may become a serious 

pest in oak and maple timber unless natural enemies, either native 

or introduced, prevent its becoming unduly abundant. It is 

diffieult at the present time to see how, with our present methods, 

it can be fought successfully in extensive forest areas. 
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PLATE 1! 

1Reproduced through the courtesy of the secretary of the Massachusetts 
State Board of Agriculture. 



Gipsy moth 

Porthetria dispar Linn. 

Female with wings expanded 

Female in resting position 

Male with wings expanded 

Male in resting position 

Pupa 

Dorsal view of one of the larger caterpillars, presumably a female 

Dorsal view of one of the smaller full grown caterpillars, pre- 

sumably a male 

8 Egg cluster on a piece of bark 
9 A few eggs greatly enlarged 

to One egg still more enlarged 
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Plate I 

GEPSY2-MOTEH 

(After Massachusetts State Board of Agriculture) 
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PLATE 2! 

‘Executed from nature under the author’s direction by L. H. Joutel, and 
reprinted from N. Y. State Mus. Bul. 64. 
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Brown tail moth 

Euproctis chrysorrhoea Linn. 

Egg mass on the underside of a pear leaf and also on twig 

Young caterpillars or larvae as they appear in early. spring__ 

Half grown and full grown caterpillars 

Pupae in portion of a web mass, also a few cast larval skins 

Male moth at rest 

Female moth with wings partly extended 

Hibernating tents in which the winter is passed 
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Brown-tail moth 
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Work of gipsy moth caterpillars 



¢ 

~~. — “A — i . 

e 

. 

j = 

‘ 

Fe 

* 

’ 

“ 

t ‘ 

* 4 sf 7 

z 

: i 
4 . 4 





‘ Pine and other trees attacked by sipsy moth ¢ — 

Melrose, Mass. Photo June 190 5. 
loaned by, Kirkland ae ge: @ 



Plate 4 

Pines killed by gipsy moth caterpillars 
s 





) : PLATE 5} . 

1Plates 5-7 reprinted from The Gypsy Moth, Mass. State Bd Agric. 1896. 
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Full grown gipsy moth caterpillars about tof ee 

of a walnut tree. _ Arlington, Mass., a ly 9, 
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Cluster of gipsy moth caterpillars 







A large stone has been removed from the ledge, exp 
of gipsy moth pupae. Arlington, Mass., July 9, 1891 
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Masses of gipsy moth pupae 
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Female sipsy moths depositing egg clusters on 

oak tree HESS, Mass., 1895 Sew ae 
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Plate 8 

Pear trees defoliated by brown tail moth caterpillars 
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Web of brown tail moth caterpillars on pear. Melrose, Mass., 

March 1906. From unpublished photograph loaned by Kirk- 

land 
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PLATE ro! 

The Brown Tail Moth, Mass. State Bd Agric. 1903. 
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| peaanater webs of brown tail moth on English uo 

wee Charles Bradley, Sup’t Farm School, Thompson’s i 



Plate 10 

Winter webs of brown tail moth 
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wae a 
Euphorocera claripennis, 187. 

Euproctis chrysorrhoea, 14°-19°. 

Evergreens, gipsy moth injuring, 5°, 

ke 

Explanation of plates, 21-40. 

Fall webworm, 17’. 

Belt,7E-P.,- cited; 14°, 20°. 

Repaid. GoH., cited, ta- 18°, 18°, 18%, 

1G 259 20% 20°.. 20° 

Horoush) Bs El; cited; 12°, 14°, 107,20". 

Forest tent caterpillar, 11°, 17°. 

Gipsy moth, 77-14°; bibliography, 14°; 
danger of spreading into New 

York, 8-9; description, 9°-10'; de- 

structiveness, 7°-8*; eggs, 9°; food 

plants, 5*, 12”; history in America, 

10’-11°; life history, 11°-12'; natural 

enemies, 12°; recommendations, 12°- . ; 
TA; 

Grapevine, brown tail moth injuring, 

18°, 

Harvey, l. LL: ‘cited, 207, 20°. 

hebe, Phaeogenes, 18". 

Hemlock, gipsy moth injuring, 5°, 7°, 

72 

iltowarde I Ox cited, 12°. 

humeralis, Liotropis, 18°. 

Hyphantria textor, 17°. 

Kigtiand, A. H., cited, 7%, ‘12°, 14°, 

Tapes. 16.20 . 20°) 205 20. 

Liotropis humeralis, 18°. 

Malacosoma americana, 17’. 

Gissttia. rE 
Maple, brown tail moth injuring, 5’, 

14°, 15°, 18, 19°; gipsy moth injur- 

ine 5, 2% 

Milyas cinctus, 18°. 

Oak, gypsy moth injuring, 5°, 12°. 

Oak, white, brown tail moth injur- 

ing 5°. TA TG) 16 ho: 

omnivora, Diglochis, 18’. 



Parasites, of brown tail moth, 18°; 

of gipsy moth, 12°. 

Paris green, IQ. 

Peachtree, brown tail moth injuring, 

iteye 

Peartree, brown tail moth injuring, 

TAS TS ato. 

Phaeogenes hebe, 18. 

Pine, gipsy moth injuring, 5°, 7°, 12°. 

placidus, Podisus, 18°. 

Plates, explanation of, 21-40. 

Plumtree, brown tail moth injuring, 
18°. 

Podisus placidus, 18°. 
serieventris, 18°. 

Porthetria dispar, 77-14". 

Quince, brown tail moth injuring, 

18°. 

ca NEW YORK STATE MUSEUM 

Remedies and preventives for 

brown tail moth, 109°. 
gipsy moth, 12°-14”. 

Remedies and preventives for insect 

depredations 

arsenate of lead, 135.550" 
banding trees, I3°-14’. ‘ 

creosote oil, 13°. 

paris ereen, 10°. 

Rosebush, brown tail moth injuring, 

18°. 

Sanderson, E. D., cited, 7°. 

serieventris, Podisus, 18°. 

Soldier -bug, 18°. 

Tent caterpillar, 11074 

textor, Hyphantria, 17°. 

Wood, E. W., cited, 20°. 

de od 
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Joun M. CiarkeE, Director 

PUBLICATIONS 

Postage or express to places outside of New York State must be paid 

in addition to the price given. On 10 or more copies of any one publica- 
tion 20% discount will be given, the buyer to pay transportation. Editions 

printed are only large enough to meet special claims and probable sales. 

When the sale copies are exhausted, the price for the few reserve copies 

is advanced to that charged by secondhand booksellers, in order to limit 
their distribution to cases of special need. Such prices are inclosed in 
[]. All publications are in paper covers, unless binding is specified. 

Museum annual reports 1847-date. Allin print to 1892, 50¢ a volume, 75¢ in 
cloth; 1892-date, 75c, cloth. : 
These reports are made up of the reports of the Director, Geologist, Paleontologist, Botanist 

and 2ntomologist, and museum bulletins and memoirs, issued as advance sections of the reports. 

Director’s annual reports 1904—date. 
These reports cover the reports of the State Geologist and of the State Paleontologist 

Bound also with the museum reports of which they form a part. 
Report for 1904. 138p. 20c. Report for 1905. 102p. 23pl. 30¢. 

Geologist’s annual reports 1881-—date. Rep’ts 1, 3-13, 17—date, O; 2, 14-16, Q. 
In 18098 the paleontologic work of the State was made distinct from the geologic and was 

_reported separately from 1899-1903. Thetwo departments were reunited in 1904, and are now 
reported in the Director’s report. 

The annua! reports of the original Natural History Survey, 1837-41, are out of print. 
Reports 1-4, 1881-84, were published only in separate form. Of the 5th report 4 pages were 

reprinted in the 39th museum report, and a supplement to the 6th report was included in the goth 
museum report. The 7th and subsequent reports are included in the 41st and pon OWES 
museum reports, except that certain lithographic plates in the 11th report (1891) and 13t 
(1893) are omitted from the 45th and 47th museum reports. 

Separate volumes of the following only are available. 

Report - Price Report Price Report Price 

12 (1892) $.50 17 $.75 21 $.40 
14 ag iG 18 275 22 .40 
¥5,.2Ve° -* 2 19 .40 as .45 
16 I 20 .50 [See Director’s annual reports] } 

Paleontologist’s annual reports 1899—date. 
See first note under Geologist’s annual reports. 
Bound also with museum reports of which they form a part. Reports for 1899 and 1900 may 

be had for 20c each. Those for 1901-3 were issued as bulletins. In 1904 combined with the 
Director’s report. 

Entomologist’s annual reports on the injurious and other insects of the 
State of New York 1882-date. 
Reports 3-20 bound also with museum reports 40-46, 48-58 of which they forma part. Since 

1898 these reports have been issued as bulletins. Reports 3-4, 17 are out of print, other reports 
with prices are: 2 

Report Price Report Price Report Price 

I $.50 9 $.25 15 (En og) $.15 
2 -30 10 3S TON(n 20) a5 
5 .25 Ir .25 rte) (Co aur) Seve) 
6 Is 12 .25 18 ( “ zy .20 
7 -20 13 .10 nO (CS Hp) 9 4nG 
8 .25 14 (En 5).20 20 (‘* 24) .40 

; 21 In press 

_ Reports 2, 8-12 may also be obtained bound separately in cloth at 25c in addition to the price 
given above. 

Botanist’s annual reports 1867—date. 
Bound also with museum reports 21—date of which they form a part; the first Botanist’s report 

appeared in the 21st museum report and is numbered 21. Reports 21-24, 29, 31-41 were not 
published separately. 

Separate reports for 1871-74, 1876, 1888-96 and 1898 (Botany 3) areoutof print. Report 
for 1897 may be had for 40c; 1899 for 20c; 1900 for soc. Since 1901 these reports have been 
issued as bulletins [see Bo 5-8}. 

Descriptions and illustrations of edible, poisonous and unwholesome fungi of New York have 
also been published in volumes 1 and 3 of the 48th (1894) museum report and in volume 1 of 
the goth (1895), 51st (1807), 52d (1808), 54th (1900), 55th (1901), 56th (1902), 57th (1903) and 
58th (1904) reports. The descriptions and illustrations of edible and unwholesome species 
contained in the 49th, sist and 52d reports have been revised and rearranged, and, combined 
with others more recently prepared. constitute Museum memoir 4. 

Sa ee 
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Museum bulletins 1887—-date. O. To advance subscribers, $2 a year or $1 
a year for division (1) geology, economic geology, paleontology, mineralogy; 
oc each for divisions (2) general zoology, archeology and miscellaneous, (3) 
otany, (4) entomology. 

Bulletins are also found with the annual reports of the museum as follows: 

Bulletin Report Bulletin Report Bulletin Report Bulletin Report 

Git 48,v.1 PEAY Fa BYR NG 3 En rr 54,V.3 Ar 3 §2,¥v.1 
2 51,V.1 Eh ey TaeTZ4 Nag 4 54,V.1 
3 52,V.1 Bo@ GG5 Wor 14 Bin Yo 2 5 © "Vag 
4 54,V.4 7-9 56,Vv.2 15-18 56,Vv.3 6 55,V.1% 
5 56,v.1 10 57,V.1 19 57,V.1, pt 2 a 56,V.4 
6 57,V.1 Z 3 53,V.1 20 oe AV OE 8 57,V.2 

Eg 5,6 48,v.1 4 54,V.I 21 TRA) ea 9 Se 
7 50,V.1 5-7 Seiyias 22 Syne 2) Mishra 56,Vv.4 
8 53,V.1 8 55,V.1 Bo 3 52,V.1 
9 54,V.2 9 56,V.3 4 53, Vv.1 Memoir 

TO Soha be) 57,V.1 5 55,v.1 2 49,V-3 
II 56, V.1 En 3 48, V.1 6 56,V.4 3,4 53,V.2 

M 2 SOT 4-6 52,V.1 7 57,V.2 5,6 57,V.3 
3 57,V.1 7-9 53,V.1 Ar 1 50,V.I 7 2 SWi4 

Pa 1 54, V.1 10 54, V.2 2 305 Wor 

The figures in parenthesis in the following list indicate the bulletin’s number as a New York 
State Museum bulletin. 

Geology. Gz (14) Kemp, J. F. Geology of Moriah and Westport Town- 
ships, Essex Co. N. Y., with notes on the iron mines. 38p. 7pl. 2 maps. 
Sep. 1895. 0c. 

G2 (19) Merrill, F. J. H. Guide to the Study of the Geological Collections | 
of the New York State Museum. 162p. 119pl. map. Nov. 1898. [50c] 

G3 ey Kemp, J. F. Geology of the Lake Placid Region. 24p. 1pl. map. 
WE DEM UO. Gas 

G4 (48) Woodworth, J. B. Pleistocene Geology of Nassau County and 
Borough of Queens. 58p. il. opl. map. Dec. 1901. 25¢. 

G5 (56) Merrill, F. J. H. Descdacon of the State Geologic Map of igor. 
42p.12 maps, tab. seOCthgo2smms TOG 

G6 (77) Cushing, H. P. Geology of the Vicinity of Little Falls, Herkimer 
Coy, o8prily a5 plz maps, Miana1905. 1 40e- 

G7 (83) Woodworth, J. B. Pleistocene Geology of the Mooers Quadrangle. 
62p. 25pl. map. June 1905: 25e. 

G8 (84) Ancient Water Levels of the Champlain and Hudson Valleys. 
206p. 11pl. 18 maps. July 1905. 45c. 

Gg (95) Cushing, H. P. Geology of the Northern Adirondack Region. 
188p. 15pl. 3 maps. Sep. 1905. 30c. 

Gio (96) Ogilvie, I. H. Geology of the Paradox Lake Quadrangle. 5,p. 
in] ple anap. DEC Laos 1 G0G. 

Woodworth, J. B. & Hartnagel, C. A. Miscellaneous Papers. Prepared. 
Contents: Woodworth, J.B. Postglacial Faults of Eastern New York. 
Hartnagel, C. A. Stratigraphic Relations of the Oneida Conglomerate. ; 

The Siluric and Lower Devonic Formations of the Schunnemunk Mountain Region. 

Fairchild, H. L. Glacial Waters in the Erie Basin. Im press. 
Drumlins of New York. In preparation. 

Cushing, H. P. Geology of the Theresa Quadrangle. In preparation. 
Geology of the Long Lake Quadrangle. In preparation. 

Berkey, C. P. Geology of the Highlands of the Hudson. In preparation. 
Economic geology. Egz (3) Smock, J. C. Building Stone in the State of 

New York. 1152p. Mar. 1888. Out of print. 
Eg2 (7) First Report on the Iron Mines and Iron Ore Districts in 

the State of New York. 6+70p. map. June 1889. Out of print. 
Eg3 (10) Building Stone in New York. 210p. map, tab. Sep. 1890. 

Oc. 
Fea‘ (1 1) Merrill, F. J. H. Salt and Gypsum Industries of New York. g2p 

12pl. 2 maps, 11 tab. Ap. 1893. [50c] . 
Egs (12) Ries, Heinrich. Clay Industries of New York. 174p. apl. map. 

Mar. 1895. 30c. 
Eg6 (15) Merrill, F. J. H. Mineral Resources of New York. 224p. 

2maps. Sep. 1895. [50¢] 
Eg7 (17) Road Materials and Road Building in New York. 52p. rapl. 

2 maps 34x45, 68x92 cm. Oct. 1897. I5¢. 
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Eg8 (30) Orton, Edward. Petroleum and Natural Gasin New York. 136p. 
il. 3 maps. Nov. 1899. I5c. 

Ego (35) Ries, Heinrich. Clays of New York; their Properties and Uses. 
4560p. r4opl. map. Juneigoo. $1, cloth. 

Egio (44) Lime and Cement Industries of New York; Eckel, E. C. 
Chapters on the Cement Industry. 332p. rorpl. 2 maps. Dec. Igol. 
&5c¢, cloth. 

Eg1r (61) Dickinson, H. T. Quarries of Bluestone and other Sandstones 
in New York. 1o8p. 18pl. 2 maps. Mar. 1903. 35¢. 

Egr2 (85) Rafter, G. W. Hydrology of New York State. gop. il. 44pl. 
5maps. May 1go5. $1.50, eloth. 

TaEP (93) Newland, D. H. Mining and Quarry Industry of New York. 
July 1905. I5¢. 

Egi4 E08) McCourt, W. E. Fire Tests of Some New York Building Stones. 
Wop. 2opl. Feb. 1906. 15¢. 

Eg15 (102) Newland, D. H. Mining and Quarry Industry of New York. 
2d Report. 162). June 1906. 25c. 

Newland, D. H. & Hartnagel, C. A. The Sandstones of New York. In 
preparation. 

Mineralogy. Mr (4) Nason, F. L. Some New York Minerals and their 
Localities. z2op.1pl. Aug. 1888. [roc] 

M2 (58) Whitlock, H. P. Guide to the Mineralogic Collections of the New 
York State Museum. t15o0p. il. 39pl. 11 models. Sep. i1g02. 4oc. 

3 D> New York Mineral Localities. 11op. Sep. 1903. 206. 
M4 (098) Contributions from the Mineralogic Laboratory. 38p. 7pl. 

Pee 1905... F5c. 
Paleontology. Par (34) Cumings, E. R. Lower Silurian System of East- 

ern Montgomery County; Prosser, C. S. Notes on the Stratigraphy of 
Mohawk Valley and Saratoga County, N. Y. 74p. topl. map. May 
mgao. I5¢. 

Pa2 igo) Clarke, J. M.; Simpson, G. B. & Loomis, F. B. Paleontologic 
Papers 1. 72D. il. r6pl. Oct 20900; 156. 
Contents: Clarke, J. M. A Remarkable Occurrence of Orthoceras in the Oneonta Beds of 

the Chenango Valley, N. Y. 
Paropsonema cryptophya; a Peculiar Echinoderm from the Intumescens-zone 
(Portage Beds) of Western New York. 
Dictyvonine Hexactinellid Sponges from the Upper Devonic of New York. 

——The Water Biscuit of Squaw Island, Canandaigua Lake, N. Y. 
Simpson, G. B. Preliminary Descriptions of New Genera of Paleozoic Rugose Corals. 
Loomis, F.B. Siluric Fungi from Western New York. 

Pa3 (42) Ruedemann, Rudolf. Hudson River Beds near Albany and their 
Taxonomic Equivalents. MApeeplimap. Ap: 1901. . 256. 

Pa4 (45) Grabau, A. W. Geology and BAinotlosy. of Niagara Falls and 
Vicinity. 2386p. il. r8pl. map. Ap. 1g01. 65c; cloth, goc. 

Pas (49) Ruedemann, Rudolf; Clarke, J. M. & Wood, Elvira. Paleon- 
tologic Papers 2. 24o0p. 13pl. Dec. I9g0l. 40C. 
Contents: Ruedemann, Rudolf. Trenton Conglomerate of Rysedorph Hill. 
Clarke, J. M. Limestones of Central and Western New York Interbedded with Bituminous 

Shales of the Marcellus Stage. 
Wood, Elvira. Marcellus Limestones of Lancaster, Erie Co. N. Y. 
Clarke, J.M. New Agelacrinites. 

Value of Amnigenia as an Indicator of Fresh-water Deposits during the Devonic of New 
York, Ireland and the Rhineland. 

Pa6 (52) Clarke, J. M. Report of the State Paleontologist 1901. 28op. il. 
gpl. map, 1 tab. July 1902. 406. 

Pa7 (63) Stratigraphy of Canandaigua and Naples Quadrangles. 
78p.map. June 1904. 25¢. 

Pa8 (65) Catalogue of Type Specimens of Paleozoic Fossils in the New 
York State Museum. 848p. May 1903. $1.20, cloth. 

Pag (69) Report of the State Paleontologist 1902. 464p. 52pl. 8 maps. 
Nov. 1903. $1, cloth. 

Pato (80) Report of the State Paleontologist 1903. 396p. 2opl. map. 
Feb. 1905. 9&5c, cloth. 

Parr (81) & Luther, D. D. Watkins and Elmira Quadrangles. 32p. 
map. Mar. 1905. 25c. 

Pat2 (82) Geologic Map of the Tully Quadrangle. 4op. map. Ap. 1905. 
20¢. 

Par3 (92) Grabau, A. W. Guide to the Geology and Paleontology ot the 
Schoharie Region. 316p. il. 24pl. map. Ap. 1906. 75c. cloth. 
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Pa14 (90) Ruedemann, Rudolf. Cephalopoda of Beekmantown and Chazy 
Formations of Champlain Basin. 226p. il. 38pl. Ap.1906. 75¢, cloth. 

Pats (99) Luther, D. D. Geology of the Beta Quadrangle. 32p. map. 
May 1906.- 206. 

White, David. The Devonic Plants of New York. In preparation. 
Par6 (101) Luther, D. D. Geology of the Penn Yan—Hammondsport 

Quadrangles. In press. 
Hartnagel, C. A. Geology of the Rochester Quadrangle. Prepared. 
Luther, D. D. Geology of the Geneva Quadrangle. I/n preparation. 

Geology of the Ovid Quadrangle. In preparation. 
Geology of the Phelps Quadrangle. In preparation. 

Whitnall, H. O. Geology of the Morrisville Quadrangle. Prepared. 
Hopkins, T. C. Geology of the Syracuse Quadrangle. In preparation. 
Hudson, G. H. Geology of Valcour Island. Jn preparation. 
Zoology. Zi (1) Marshall, W. B. Preliminary List of New York Unioni- 

dae zop.) Mar 1892.) ) 5c. 
Z2 (9) Beaks of Unionidae Inhabiting the Vicinity of Albany, N. Y. 

24p. pla) Ave 1 Sqm enOc- 
Z3 (29) Miller, G. S. jr. Preliminary List of New York Mammals. 124p. 

Oct. 2800. 156. 
Z4 (33) Farr, M.S. Check List of New York Birds. 224p. Ap. 1900. 25c. 
Z5 (38) Miller, G. S. jr. Key to the Land Mammals of Northeastern North 

America. ro6p. Oct. 19005) 156: 
Z6 (40) Simpson, G. B. Anatomy and Physiology of Polygyra albolabris 

and Limax maximus and Embryology of Limax maximus. 82p. 28pl. 
Oct. 1901.) 25c: 

Z7’(43) Kellogg, J. L. Clam and Scallop Industries of New York. 36p. 
2pl.map. Ap. Igor. J0¢. 

Z8 en Eckel, E. C. & Paulmier, F.C. Catalogue of Reptiles and Batra- 
chians of New York. 64p.il. rpl. Ap. 1902. Ire. 
Eckel, E. C. Serpents of Northeastern United States. 
Paulmier, F.C. Lizards, Tortoises and Batrachians of New York. 

Zg (60) Bean, T. H. Catalogue of the Fishes of New, York. 784p. Feb. 
1903. $1, cloth. 

Zio (71) Kellogg, ile Jb. pees Habits and Growth of Venus mercenaria. 
30p. 4pl. Sep. 1903. 

Zi1 ee Letson, Baber | Check List of the Mollusca of New York. II 4p. 
206. 

Z12 re Pee F. C. Higher Crustacea of New York City. 78p. il. 
June 1905. 20¢. 

Entomology. Enr (5) Lintner, J. A. White Grub of the May Beetle. 32p. 
il. Nov. 1888. Toc. 

En2 (6) Cut-worms. 36p. il. Nov. 1888. Toc. 
En3 (13) San José Scale and Some Destructive Insects of New York 

States 54 p 7 plese SO 5 Lac: 
En4 (20) Felt, E. P. Elm-leaf Beetle in New York State. 46p. il. 5pl. 

Jane 1898. 5C. 
e Ents. 

Ens (23) 14th Report of the State Entomologist 1898. r15op. il. gpl. 
Dec. 1898. 20¢. 

En6 (24) —— Memorial of the Life and Entomologic Work of J. A. Lint- 
ner Ph.D. State Entomologist 1874-98; Index to Entomologist’s Re- 
ports 1-13. 316p.1pl. Oct. 1899. 35c. 
Supplement to r4th report of the State Entomologist. 

En7 (26) Collection, Preservation and Distribution of New York In- 
sects. 36p. al) sap: 1899. ae. 

En8 (27) —— Shade Tree Bests in New York State. 26p. il. 5pl. May 
1899. 

Eng Go 15th Report of the State Entomologist 1899. 3128p. June 
LOOCsu ae: 

Enro (36) 16th Report of the State Entomologist 1900. 3118p. 16pl. 
Mar. 1901. 25¢. 

Eni (37) Catalogue of Some of the More Important Injurious and 
Beneficial Insects of New York State. 54p.il. Sep. 1900. Joe. 
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En12 (46) Scale Insects of Importance and a List of the Species in 
New York State. go4p.il.15pl. June rgor. 25¢. 

En13 (47) Needham, J. G. & Betten, Cornelius. Aquatic Insects in the 
Adirondacks. 234p.il. 36pl. Sep. 1901. 45c. 

Enr4 (53) Felt, E. P. 17th Report of the State Entomologist IQOI.- 2343p. 
il. 6pl. Aug. 1902. Out of print. 

Ents (57) Elm Leaf Beetle in New York State. 46p. il. 8pl. Aug. 
1902. I5¢. 

oes is a revision of En4 containing the more essential facts observed since that was pre- 
pared. 

En16 (59) —— Grapevine Root Worm. gop. 6pl. Dec. 1902. I5e. 
See Enro. 

En17 (64) 18th Report of the State Entomologist 1902. tr1op. 6pl. 
ay 1903. 206. 

En18 (68) Needham, J. G. & others. Aquatic Insects in New York. 322p. 
s2pl. Aug. 1903. 8o0c, cloth. 

Enig (72) Felt, E. P. Grapevine Root Worm. 58p. 13pl. Nov. 1903. 20¢. 
This is a revision of En16 containing the more essential facts observed since that was pre- 

pared. - 

En2o0 (74) & Joutel, L. H. Monograph of the Genus Saperda. 88p. 
rapl.. June 1904. 25c. 

En21 (76) Felt, E. P. 19th Report of the State Entomologist 1903. 1150p. 
4pl. 1904. I5¢. 

En22 (79) Mosquitos or Culicidaeof New York. 164p.il. 57pl. Oct. 
1904. 40. . 

En23 (86) Needham, J. G. & others. May Flies and Midges of New York. 
352p. il. 37pl. June 1905. Soc, cloth. 

En24 (97) Felt, E. P. 20th Report of the State Entomologist 1904. 246p.. 
il. rgpl. Nov. 1905. 406. 

En25 (103) Gipsy and Brown Tail Moths. 44p. topl. July 1906. r5c. 
21st Report of the State Entomologist 1905. In press. 

Needham, J. G. Monograph on Stone Flies. In preparation. 
Botany. Bor (2) Peck, C. H. Contributions to the Botany of the State of 

New York. 66p. 2pl. May 1887. Out of print. 
Bo2 (8) Boleti of the United States. o6p. Sep. 1889. [50c] 
Bo3 (25) Report of the State Botanist 1898. 76p. Spl. Oct. 1899. 

Out of print. 
Bo4 (28) Plants of North Elba. 206p. map. June 1899. 200. 
Bos (54) —— Report of the State Botanist 1901. 58p.7pl. Nov.1902. 406. 
Bo6 (67) —— Report of the State Botanist 1902. 196p. 5pl. May 1903. 

50¢. 
Bo7 (75) Report of the State Botanist 1903. 7op. 4pl. 1904. 4o0¢. 
Bo8 (94) Report of the State Botanist 1904. 6op. 1opl. July 1905. oe. 

Report of the State Botanist 1905. In press. 
Archeology. Arr (16) Beauchamp, W. M. Aboriginal Chipped Stone Im- 

plements of New York. 86p. 23pl. Oct. 1897. 25¢. 
Ar2 (18) Polished Stone Articles used by the New York Aborigines. 

10o4p. 35pl. Nov. 1897. 25¢. 
Ar3 (22) Earthenware of the New York Aborigines. 78p- 33pl-, Oct. 

1898. 25¢. 
Ar4 (32) Aboriginal Occupation of New York. t1gop. 16pl. 2 maps. 

Mar. 1900. 30¢. 
Ars (41) Wampum and Shell Articles used by New York Indians. 

166p. 28pl. Mar. 1901. 3oc. 
Ar6 (50) Horn and Bone Implements of the New York Indians. r1ap. 

43pl. Mar. 1902. 3o0c. 
Ar7 (55) Metallic Implements of the New York Indians. gap. 38pl. 

June 1902. 25¢. 
Ar8 $73) Metallic Ornaments of the New York Indians. r122p. 37pl. 

ec. 1903. 
Arg (78) Hers of the New York Iroquois. 340p. 17pl. map. Feb. 

1905. 75¢, cloth. 
Arro (87) Perch Lake Mounds. 84p. r2pl. Ap. 1905. 20¢. 
Arrir (89) Aboriginal Use of Wood in New York. rgop. 35pl. June 
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Beauchamp, W. M. Aboriginal Place Names of New York. In press. 
eae Religious and Mourning Councils and Ceremonies of Adoption. 

n press. 
Miscellaneous. Msi (62) Merrill, F. J. H. Directory of Natural History 

Museums in United States and Canada. 236p. Ap. 1903. 3o0¢. 
Ms2 (66) Ellis, Mary. Index to Publications of the New York State Nat- 

ural History Survey and New York State Museum 1837-1902. 418p. 
June 1903. 75¢, cloth. 

Museum memoirs 1889-date. Q. 
1 Beecher, C. E. & Clarke, J. M. Development of Some Silurian Brachi- 

opoda. 9g6p. 8pl. Oct. 1889. $1. 
2 Hall, James & Clarke, J. M. Paleozoic Reticulate Sponges. 35op. il. 7opl. 

1898. $1, cloth. 
3 Clarke, J. M. The Oriskany Fauna of Becraft Mountain, Columbia Co. 

NY. | 228p.opl Oct: 1900. "Sac. 
4 Peck,C.H. N. Y. Edible Fungi, 1895-99. r1o6p.25pl. Nov. 1g00. 75¢. 
ie ieee ae riine Fevised ceserpvons and illustrations of fungi reported in the 49th, 51st and 52d 

5 Clarke, J. M. & Ruedemann, Rudolf. Guelph Formation and Fauna of 
New York State. 1096p. 21pl. July 1903. $1.50, cloth. 

6 se J. M. Naples Fauna in Western New York. 268p. 26pl. map. 
2, cloth. 

7 Ruedemann, Rudolf. Graptolites of New York. Pt 1 Graptolites of the 
Lower Beds.. 350p.17pl. Feb.1905. $1.50, cloth. 

8 Felt, E. P. Insects Affecting Park and Woodland Trees. v.1- 46op. il. 
, 48pl. Feb. 1906. $2.50, cloth. v.2 In press. . 

9 es J.M. Early Devonic of New York and Eastern North America. 
n press. 

Eaton, E. H. Birds of New York. In preparation. 
Ruedemann, R. Graptolites of New York. Pt 2 Graptolites of the Higher 

Beds. In preparation. : 
Eastman, C. R. The Devonic Fishes of the New York Formations. Pre- 

pared. 
Natural history of New York. 3ov. il. pl. maps. Q. Albany 1842-94. 
DIVISION 1 zooLoGy. De Kay, James E. Zoology of New York; or, The 
New York Fauna; comprising detailed descriptions of all the animals 
hitherto observed within the State of New York with brief notices of 
those occasionally found near its borders, and accompanied by appropri- 
ateillustrations. 5v.il.pl.maps. sq.Q. Albany 1842-44. Out of print. 

Historical introduction to the series by Gov. W. H. Seward. 178p. 

v. 1 ptr Mammalia. 131+ 46p. 33pl. 1842. 
300 copies with hand-colored plates. 

y. 2 pt2 Birds. 12-380p. 141pl. 1844. 
Colored plates. 

v. 3 pt3 Reptiles and Amphibia. 7+ 98p. pt4 Fishes. 15+415p. 1842. 
pt3-4 bound together. 

v. 4 Plates to accompany v. 3. Reptiles and Amphibia 23pl. Fishes 7gpl. 
1842. 
ae with hand-colored plates. 

v. 5 pt5 Mollusca. 4+271P. 4opl. pt6 Crustacea. 7op. 13pl. 1843-44. 
Hand-colored plates: pts—6 bound together. 

DIVISION 2 BOTANY. ‘Torrey, John. Flora of the State of New York; com- 
prising full descriptions of all the indigenous and naturalized plants hith- 
erto discovered in the State, with remarks on their economical and medical 
properties. 2v.il.pl.sq.Q. Albany 1843. Out of print. 

v. 1 Flora of the State of New York. 12+484p. 72pl. 1843. 
300 copies with hand-colored plates. 

vy. 2 Flora of the State of New York. 572p. 89pl. 1843. 
300 copies with hand-colored plates. 

DIVISION 3 MINERALOGY. Beck, Lewis C. Mineralogy of New York; com- 
prising detailed descriptions of the minerals hitherto found in the State 
of New York, and notices of their uses in the arts and agriculture. il. pl. 

sq.Q. Albany 1842. Out of print. a 
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tx Boonomical Mineralogy. pte Descriptive Mineralogy. 24 Paseo: 
te ONS : 

Plates: additional to ahs. F hited as part of Ae text. - ; ; 

ISION 4 GEOLOGY. Mather, W. W.; Emmons, Ebenezer; Vanuxem, avd 
-S ner & Hall, “James. Geology of New York. 4yv. il. pl. sq. Q. Albany 

# be, ie Out of print. — 
e. wr ptr Mather, W.W. First Geological District. 37+653p. 46pl. 1843. 

2642. 
vs v3 pt3z Vanuxem, Lardner. Third Geological District. 306p.+ 1842. 
ee Ar’ . Pt — ‘James. Fourth Geological District. 22 4683p. ropl. map. 
E. cm - 8. 43- - 

oo ION 5 AGRICULTURE. Emmons, Ebenezer. Agriculture of New York; 
es omprising an account of the classification, composition and distribution 

e aR Berths soils and rocks and the natural waters of the different geological 
yt formations, together with a condensed view of the meteorology and agri- 
a cultural productions of the State. 5v.il. pl.sq.Q. Albany 1846-54. Out 

SS of Soils, Plants, Cereals, etc. 8+ 343 +46p. 42pl. 1849. © 
_ ‘With hand-colored plates. 

3 Fruits, etc. 84+340p. 1851. - 
- Plates to accompany v. 3. g5pl. 1851. 

d-colored. 

__v. 5 Insects Injurious to Agriculture. 8+272p. Sopl. 1854. 
pees: colored plates. - 

DI ISION 6 PALEONTOLOGY. Hall, James. Palaeontology of New York. - By. 
Gq: Q. Albany 1847-94. Bound tn cloth. 
anic Remains of the Lower Division of the New York System, 

338p. ‘gopl. 1847. Out of print. 
rganic Remains of Lower Middle Division of the New York System. 

aoe To4pl. 1852. Out of print. 
r. 3 Organic Remains of the Lower Helderberg Group and the Oriskany 
ihdetone . ‘ptr, text. 12+532p. 1859. [$3.50] 
—pt2. 143pl. 1861. [$2.50] 

_v. 4 Fossil Brachiopoda of the Upper Helderberg, Hamilton, Portage and 
oe Guetane Groups. 11+1+428p. ogpl. 1867. $2.50. 

5 pt: Lamellibranchiata 1. Monomyaria of the Upper Helderberg, 
=, Hamilton and Chemung Groups. 18+268p. 45pl. 1884. $2.50. 

_. —— —— Lamellibranchiata 2. Dimyaria of the Upper Helderberg, Ham- 
- ilton, eae and Chemung Groups. 62+293p. 51pl. 1885. $2.50. 

_ — pte Gasteropoda, Pteropoda and Cephalopoda of the Upper Helder-. 
berg, Hamilton, Portage and Chemung Groups. 2v. 1879. v. 1, text. 
15+492p. v. 2, 120pl. $2.50 for 2 v. 

oper Helderberg ete petes Groups. 24+298p. 67pl. 1887. $2.50. 

<a Gt Sroups.  644+236p. 46pl. 1888. Cont. supplement "9 v. 5, pt2. Pterop= 
¢ oda, Cephalopoda and Annelida. 42p. 18pl. 1888. ” $2. 50. 

see Brachiopoda. 16+ 367p. 44pl. 1892. $2.50. 
Clarke, John M. v. 8 pu Paleozoic Brachiopoda. 16+394p. 84pl. 
«$2.50. ; 

alogue of the Cabinet of Natural History, of the State of New York and 
8s of the e Historical and Antiquarian Collection annexed thereto. 242p. O. 

dbooks 1893-date. . 74x12} cm. Bi eo 
quantities, 1 cent for Ee 16 pages orless. Single copies postpaid as below. 

ork State Museum. 52p. il. 4c. 
4 history and work of the museum with list of staff 1902. 

ava pt2 Emmons, Ebenezer. Second Geological District. 10+437p. 17pl. 

Su 
: 1 Soils of the State, their Composition and Seon I1+371p. 21pl. 

- & gbeaa: George B. v. 6 Corals and Bryozoa of the Lower sae 

e, John M. v. 8 ptr Introduction to the Study of the Genera s 

- 

“a a fe: ri 

- & Clarke, John M. v. 7 Trilobites and other Crustacea of the Oris-. ° ada 

ys ‘Upper Beliecbere Hamilton, Portage, CheMung and Catskill = = — 
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NEW YORK STATE EDUCATION DEPARTMENT 

\ Paleontology. 12p. 2¢. nt 
Hi Brief outline of State Museum work in paleontology under heads: Definition; Relation 6. 
. biology; Relation to stratigraphy; History of paleontology in New York. ' 

Guide to Excursions in the Fossiliferous Rocks of New York. 124p. 8. : 
Itineraries of 32 trips covering nearly the entire series of Paleozoic rocks, prepared specially % 5 | 

} for the use of teachers and students desiring to acquaint themselves more intimately with the én 
classic rocks of this State. 

: Entomology. 16p. 2c¢. : ‘ 
| Economic Geology. 44p. 4c. ; , ee 

: | Insecticides and Fungicides. op. aa 
Classification of New York Series of Esbioke Formations. 32p. 3C. . 

: Geologic maps. Merrill, F. J. H. Economic and Geologic Map of the State 
of New York; issued as part of Museum bulletin 15 and 48th Museum 

| Report, v. 1. 59x67 cm. 1894. Scale 14 miles to 1 inch. 5c. 
Map of the State of New York Showing the Location of Quarries of 

Stone Used for Building and Road Metal. Mus. bul. 17. 1897. Toe. 
Map of the State of New York Showing the Distribution ae the Rocks 

igest Uisefisl for Road Metal. Mus. bul. 17. 1897. 5c. 
Geologic Map of New York. 1901. Scale 5 miles to 1 inch. Jn atlas 

form $3; mounted on rollers $5. Lower Hudson sheet 6oc. 
’ The lower Hudson sheet, geologically colored, comprises Rockland, Orange, Thitchesse Put- — 

: nam, Westchester, New York, Richmond, Kings, Queens and Nassau counties, and parts of Sul- 
: livan, Ulster and Suffolk counties; also northeastern New Jersey and part of western Connecticut. 

Map of New York Showing the Surface Configuration and Water Sheds. 
1901. Scale 12 miles to 1 inch. I5c. 

Map of the State,of New York Showing the Location of its Economie 
Deposits. , 1904.,*Scale 12 miles to 1 inch. 145. 

* Gealogic. maps on the United States Geological Survey topographic base; 
scale 1 in. == 1m. Those marked with an asterisk have also been pub- 
lished separately. 

*Albany county. Mus. rep’t 49, v. 2. 1898. 50¢. 
. Area around Lake Placid. Mus. bul. 21. 1898. 

Vicinity of Frankfort Hill [parts of Herkimer and Oneida counties}. ‘Mus. : 
rep’t 51, Vv. 1. 1899 

Rockland county. State geol. rep’t 18. 1899. 
Amsterdam quadrangle. Mus. bul. 34. 1900. $3 
*Parts of Albany and Rensselaer counties. Mus. bul. 42. r190x. 106. 
*Niagara river. Mus. bul. 45. 1gor. 256. 
Part of Clinton county. State geol. rep’t 19. 1I9go01. 
Oyster Bay and Hempstead quadrangles on Doan Island. Mus. bul. bas 

ol. 
Portions of Clinton and Essex counties. Mus. bul. 52. 1902. 
Part of town of Northumberland, Saratoga co. State geol. rep’t a1. 1903. 
Union Springs, Cayuga county and vicinity. Mus. bul. 69. 1903. 
*Olean quadrangle. Mus. bul. 69. 1903. foc. 
*Becraft Mt with 2 sheets of sections. (Scale 1 in.= } m.) Mus. bul. 69. 

1903. 20¢. 
a Sia *Canandaigua-Naples quadrangles. Mus. bul. 63. 1904. 206. 

ey *Little Falls quadrangle. Mus. bul. 77. 1905. Ir5¢. . 
*Watkins-Elmira quadrangle. Mus. bul. 81. 1905. 206. 4 
*Tully quadrangle. Mus. bul. 82. 1905. 106. : 
*Salamanca quadrangle. Mus. bul. 80. 1905. Troe. 
*Buffalo quadrangle. Mus. bul. 99. 1906. Joc 
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