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ANNUAL MEETING OF THE SOCIETY,

The annual meeting of the Society was held in a lecture room of the new
Biologicai Building of the University of Toronto on Tuesday, September 3rd, 1889.
The President, Mr. James Fletcher, of Ottawa, took the chair at 11 o’clock a.m.
The following members were present: Mr. E Baynes Reed and Mr. J. M. Denton,
London; Mr. J. Alston Moffatt, Hamilton: Dr. Brodie, Dr. White, Masters O. and
W. White, Mr. Gamble Geddes. Mr. A. Blue (Department of Agriculture), Toronto;
Rev. C. J. S. Bethune, Port Hope; Mr. W. H. Harrington and Mr. R. Bell, Ottawa ;
Mr. H. H. Lyman, Montreal; Rev. "I. W. Fyles, Quebee; Rev. W. R. Burman,
Winnipeg; Mr. L. O. Howard, Assistant Entomologist, Department of Agriculture,
Washington.

The minutes of the previous meeting having been printed and circulated
among the members, the reading of them was dispensed with,and they were duly
confirmed.

The President then delivered his arnual address in which he referred
especially to the chief insect attacks of the year.

ANNUAL ADDRESS OF THE PRESIDENT.

GENTLEMEN,—The present year has been one of great scientific interest in
Canada. Tlie event of greatest importance is, of course, the meeting of the
American Association for the Advancement of Science, the participation in which
we have just enjoyed. This has given us an opportunity of mecting personally
many of the lt':lllin'_{ I"'ltwlllulugi‘l\' of the (‘wllll(l'}’, who have lonz been known "u
all of us through their writings. The late deliberations of the entomological and
votanical clubs have been of exceptional interest, and I feel proud that the mem-
bers of our society should have taken so active a part in making these meetings
successful.

Since I last had the honour of addressing you, the ravages of various kinds of
injurious insects have demanded our attention. I will briefly draw your attention
to some of these, so that there may be some discussion tu-‘l;l}' ll|)4>l1 the habits of
the insects causing them, and thus what have been found to be the best remedies
in the experience of those who have investizated them will be brousht out.
We discussed last year the injuries of the grass-eating thrips (Phleothrips poapha-
gus). Continued observations during the past summer have shown that this
insect is very widespread, and that although its attacks occasionally occur on
other grasses, they are chiatly confined to June grass (Poa pratensis) eaily in
June, and later in the month, to timothy (Phlewm pratense). This attack is always
most severe upon old meadows, and for the present the only remedy we can sug-
gest is the ploughing up of those areas and laying them down to some other c]'<;]),
Oats in central Ontario have been severely attacked by another yellowish species
belonging to the Thripide. This insect has been submitted to Mr. Pergande,
through the courtesy of the United States’ Entomologist, and declared to be an
undeseribed species. The injury was perpetrated by the perforation and abortion
of the oat flowers just before they left the sheath. by which they turned white,
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and faded without coming to maturity. Later the insects were found beneath
the chaff of the oats, from which they were eating the green matter. In badly
infested fields, they could be shaken from the heads of grain in large numbers
The same, or a similar species, was also found in smaller numbers in wheat. Dur-
ing the spring, serious complaints were made in all quarters of the injuries b,
cutworms. Kall wheat was badly attacked by the larv of the glassy cutworm
(Hadena devastatriz). This is a dirty white caterpillar with a bright red head
which attacks many kinds of plants, but particularily the different kinds of
grasees, upon the roots of which they feed. Owing to the lo- ol and damp
spring, the season for these injurious caterpillars was very m rotracted. Some
of the caterpillars of different speci-s being found as late as . end of July. The
perfect moths of Hadena devastatriz, H. artica and Agrotis clandestina were
very abundant, and flew rignt through the summer from July to October. As
remedies for cutworms I have nothing to add to the suggestions I made last year
Keeping down all weeds in laie summer and autumn, and late ploughing in autumn
seem to be the bast agricultural remedies. Of active remedies, the use of poisoned
traps was tried carefully during the past season, and found very success.ul, par-
ticularly in gardens. These traps consist of loose bundles of any succulent vege-
tation, which must be tied together and then dropped into a strong mixture of
Paris green and scaitered over the land three or four days before the crop is planted
out or appears above the ground. This remedy is sometimes condemned owing
to the fact that when caterpillars have eaten the piosoned food they burrewed a
short distance beneath the ground and died out of sight. Other insects which
have been more or less injurious are the root maggots, which attacked onions,
radishes and cabbages early in the season. I have received reports of the success-
ful treatment of these insects with a solution of hellebore, and 1 mention it now
with a suggestion that it should be tiied by our members next spring.

The larch saw-fly (Nematus Evrichsonii) was very abundant in the neighbor-
hood of Outawa, and in fresh distriets in the Maritime Provinces ; the tamarae
swamps being rendered almost !eatless for hundreds of acres

The imported currant saw-tly (Nematus ribesii) was a troublesome pest right
through the season until after the fruit was ripe. This was largely, I think, due
to the unusual season, not only were some individuals of each brood retarded, but
the frequent rains washed off the poison applied to the bushes almost as soon as
1t was put on.

During the past suinmer I had the gieat advantage of paying a visit to Wash-
ington, where I had the pleasure of meeting the entomologists of the Departinent
of Agriculture and examining the working of the division of entomoiogy. During
this enjoyable visit I was treated with the greatest courtesy and hospitality. The
ragnificent collections were thrown open to me, and the working of the different
kinds of maclinery for checking the attacks of insects was explained.

With regard to the work of this important division of the Department of
Agriculture, there are some experiments now being carried on under the direction
of the entomologist which are of enormous importance to the country. These
have been undertaken with the object of introducing the ditferent parasites of
the injurious Australian bug (feerya purchast), which is working such terrible
havoc in the orange groves of California. By the latest advices these efforts have
been attended with remarkable success, and a small coccinellid beetle has been
introduced which is quickly clearing the orange trees of their pernicious parasites.
Bhould nothing happen to change this state of affairs, this will be one of the most
important experiments which has ever yet been tried in economic entomology.



The attacks of injurious insects in the United States are of course of great
interest to us in Canada, not only on account of our own liability to suffer from
the same species, but also from the benefits we derive directly from the labours and
experience of the large staff’ of trained economic entomologists at work in the
Union, who immediately investigate any new attack upon its first appearance.
Although from time to time there occur serious outbreaks of injurious insects,
most of these conform in their main characters to attacks which have already
been studied carefully, and for which remedies based upon broad, general principles
can be applied. Frequently, however, new pests appear and demand prompt
action, but concerning the habits and treatment of which nothing is known. An
outbreak of this nature which has not yet been observed in Canada, but which
has lately attracted much attention in the agricultural press, is by a small fly,
known as the Horn Fly, which is a fly belonging to the Stomoxis group of the
muscidae. The mature insect, which 1s about half the size of the ordinary house
fly, is very troublesome in worrying cattle in the pastures. The name of horn fly
has been given to this insect on account of a habit exhibited early in the season of
clustering in large numbers, when at rest, upon the horns of cattle, particularly at
night. During a recent visit to Washington I had an opportunity of accompany-
ing Mr. L. O. Howard upon an expedition into Virginia, to investigate the habits
of this insect. We found it in large numbers upon cattle at Calverton, Virginia.
The animals were considerably reduced owing to the attacks of their innumerable
enemies, which worked their way down between the hairs and sucked their blood.
The bite of these flies seems to cause much irritation, for some of the cattle had
rubbed themselves against trees or licked themselves where bitten until they had
large bare, or even raw spots, in some instances, of several inches in extent. Mr.
Howard has succeeded in working out the complete life-history of this insect from
the time the egg is laid upon freshly dropped cow-dung to maturity. He finds
that the growth from the egg to the perfect insect is very rapid, only twelve days
being required for it to pass through all its stages from the time the egg is laid.
At page 60 in Vol. IL of “Insect Life,” an account of the work of this insect is
given, with the best remedies. These are: (1) thoroughly liming the droppings
in places where cattle preferably stand at night, so as to kill off the larve, or (2)
remedies for the protection of the animals from the attacks of the fly. Three
applications for this purpose are suggested. (1) Fish oil and pine-tar with a little
sulphur. (2) Tobacco dust when the skin is not broken. (3) Tallow and a small
amount of carbolic acid. The last application, it is stated, will have a healing
effect where sores have formed. This attack was first noticed on the coast in
New Jersey, where it has been studied by Prof. J. B. Smith, who has found the
tobacco dust the most successful remedy. From New Jersey the attack has
gradually spread through Pennsylvania, Delaware, Maryland and North Virginia.

Another attack by an insect hitherto unknown on this continent, is a serious
occurrence in Canada of the Mediterranean flour moth (Ephestia Kiihniella), which
was probably introduced from Europe in small numbers some two or three years
ago, and being unnoticed has been allowed to increase to such an extent that one
large mill has been actually obliged to shut down on account of the caterpillars
spinning their webs in the machinery and infesting the produce. This outbreak
of a serious pest which has been known to be the cause of much damage in Europe,
has caused much apprehension lest it should spread to our large mills, and means
are being taken in the city where the mill is located to stamp it out thoroughly.
The only lit_.rature upon this subject which I have been able to find, is the last
valuable report of our esteemed corresponding member, Miss E. A. Ormerod, who
details some occurrences of the insect in mills in England. The means there
adopted were, to clean and wash the mills as thoroughly as possible, and then to
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subject every part of them which was accessible to a jet of steam. It was found
that when the caterpillars were disturbed they would let themselves down by a
silken thread and again return after the disturbance ceased, but that when the
disturbance was of a moist nature, the silken thread was not made. The means
I have suggested in Canada for stamping out this pest are,to brush down the mill
as thoroughly as possible, and then subject every portion to a spraying of kero-
sene emulsion or gasoline. This latter is, of course, a very inflammable substance,
and great care must be taken in its use ; but judging from statements made by
those who have used this liquid as an insecticide in similar instances, the results,
I believe, should be satisfactory, and if proper care be taken, there should be no
danger in its use.

Amongst the important aids to the work of the economic entomologist, special
notice is demanded by that most useful publication, *“ Insect Life,” which is issued
from the division of entomology by the United States’ Department of Agriculture.
This magazine is under the able joint editorship of Messrs. C. V. Riley and L. O.
Howard, and owes its great utility alike to the skill the editors exhibit in present-
ing the infor.nation they have to impart to their readers, as to the exceptional
opportunities they have for obtaining it from authoritative sources. In this pub-
lication we have prompt notice of serious outbreaks of injurious insects wherever
they may occur in the United States or Canada, and also suggestions as to the
best remedies. We have, too, articles and monographs upon various subjects con-
nected with the work of the entomologist. A series of articles upon spraying
apparatus gives, in a concise form, much valnable information by which a great
deal of useless trouble and expense will be saved to farmers and students experi-
menting in the selection and use of these necessary instruments.

A subject of particular interest to our members is the lately formed Associa-
tion of Economic Entomologists, which was organized during the late meeting
of the American Association for the Advancement of Science, in this city.

The association will, it is hoped, be a means of bringing together at least once
a year most of the entomologists who study particularly the practical application
of the science, so that they may become acquainted personally with each other,
and may hear of the investigations which each is carrying on, to exchange experi-
ences and discuss the best methods of work so as to obtain as quickly as possible
efficient, simple and cheap remedies for controlling the operations of the many
injurious insects whose attacks so materially reduce the revenue of the country.

The circumstances which led up to the formation of this association are briefly
as follows: While it is true that the investigation of all the natural sciences on
this continent has always had a more practical turn than in Europe, this is par-
ticularly true of entomological studies, and the literature of American economic
entomology has now become so large as to make a bibliography an urgent
necessity.

The ( ause of practical science has lately received a great impulse from the
passing, by the United States Congress of the “ Hateh E ixperiment Stations Act.”
This Act ]nn\'nln-s that an annual sum of $15,000 shall be set aside for each State
in the Union for the promotion of agricultural science. By virtue of this Aect
there have already been organized upwards of 60 government experiment stations
in various parts of the Union, and of these no less than 27 have their entomolo-
gists. There is no doubt that before long the directors of many of the other
stations will see the advisability of appointing entomologists on their staff. The
effect of this measure will be, that there will be a large number of trained ento-
mologists scattered over a large area, and all working at the same important




problem, of obtaining practical remedies for injurious insects—now whilst these
men are all working independently, as a matter of course there must be a great
duplication of work, and useless experimentation. The idea was promulgated
that if an association were formed, by which economic entomologists would have
an opportunity of meeting and discussing matters of mutual interest, that good
results must follow. In the January number of “Insect Life,” an ed:corial note
appeared,asking for the opinion of entomologists upon this matter. Having thought
the matter over carefully, I considered it of such importance that I made it the
chief subject of my presidential address before the entomological club of the
American Association, and begged the members to discuss whether thn- time were
not ripe for the formation of a permanent organization. Asa result of this appeal,
the club resolved itself into a special committee and drew up and adopted a con-
stitution and elected officers for the current year, as follows: President, Prof.
Riley ; Vice-President, Prof. Forbes; and as Secretary, Prof. J. B. Smith. This
association is for all who make a specialty of economic entomology,and as consti-
tuted at present, consists of all who hold official positions as entomologists to
governments, states or associations, or workers in practical entomology who may
have applied for membership and been elected.

Several nnme.mL publications on entomology have appeared during the past
year. Mr. Scudder’s magnificent work on the butterflies of the Northern United
States and Canada is almost completed. The regularity with which the parts
have been delivered to the subscribers upon the day of issue, has been a pleasing
feature. The care shown in the preparation of the systematic work, and the large
amount of new material given to the scientific world, makes this publication an
important landmark in the study of diurnal lepidoptera. With regard to many
of the points upon which Mr. Scudder was known to differ from the majority of
entomologists, it must be acknowledged that his views have been put forth in an
honest, straightforward manner, which has found him many adherents, No
question of importance has been shirked or slurred over, but all are treated of
fully and fairly, and we have no doubt that when the work is completed, Mr.
Scudder will be ready to discuss with all who may wish to do so, any subjects,
the clearing up of which will be of use to science. One of the valuable features
of this work is the appendix, consisting of an article upon the parasites of butter-
flies, The hymenoptera are by Mr. L. O. Howard, Assistant United States Ento-
mologist, and the diptera by Dr. Williston. It is not necessary to more than
mention the names of these gentlemen to assure the quality of this part of the
work.

Mr. W.-H. Edwards continues to publish his superb “Buiterflies of North
America,” and each succeeding part exceeds in value and excellence of the plates
those which have preceded it. During the past year Mr. Edwards has continued
his studies in breeding butterflies from the egg, with the most remarkable success
We trust that he may long be spared to carry on his valuable investigations, and
give them to the world through the pages of the “ Butterflies of North America.”
It may not be amiss, however, to remind entomologists that this is an extremely
costly work to issue, and that the author has had to dispose of his large collections
and a number of his books to enable him to continue the publication. I cannot
help thinking that it is the duty of every entomologist who can afford to do so,
to help this work to the extent of subscribing for it.

[ have said that Mr. Edwards’s success this year in breeding butterflies has
been remarkable. This success has been largely contributed to by a gentleman
in Canada, Mr. T. E. Bean, who has been living for some time at Laggan (Alta)
in the Rocky Mountains. He is a most energetic collector and successful breeder
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of insects. During the past summer he has sent to Mr, Edwards and myself the
eggs of so many butterflies of exceptional rarity, and in such numbers, that I con-
sider it no exaggeration to say that he has helped on the study of the preparatory
stages of butterflies more than anyone else in Canada. Amongst the rare species
ot which eggs were sent by Mr. Bean, I will mention the following: Colias
Elis, Colias Christina, Colins Nastes, Colias Interior (?), Parnassius Smantheus,
@Eneis Jutta and Melitea Anicia. Mr. Bean’s collections in the Rocky Mountains
have also added largely to our knowledge of the geographical distribution of
many of our insects of various orders.

Perhaps one of the most interesting points, scientifically, which has been dis-
covered by Mr. Bean, is the positive knowledge that insects of the genus Colias
will feed upon plants outside the order leguminose. I had myself suggested in
our last year’s report, from observing Colias Interior in nature, that they might
feed upon species of vaccinium or “blue berry”; but Mr. Bean has discovered
that not only is vaccinium myrtifolius the food-plant of Colias Interior, (or a
closely allied species), but that Colias Nastes feeds naturally on willow, although
it is true it will eat Hedysarum boreale, a leguminous plant. It eats this, however,
apparently without relish, for of 15 young larve which hatched from eggs sent to
me by Mr. Bean, only two fed on the Hedysarwm, and this only after eating
nothing but their egg shells for two days.

Another gentleman who has assisted materially in this interesting work of
breeding butterflies, is Mr. David Bruce, who has spent the summer in Colorado.
He has sent Mr. Edwards eggs of many rare species, and I have myself, at Ottawa
larvee bred from eggs that were sent by him inside letters from the mountain tops
of Colorado. In our last report I referred to some experiments in breeding &Eneis
Macounii. Of several young larvs which hatched from eggs collected at Nepigon,
but one passed successfully through the winter; but this one, by its behaviour,
raises a point of considerable interest. The perfect insect occurs at Nepigon in
the last week of June, so that the caterpillars would probably pupate about the
end of May. The specimen which I carried through the winter was only at that
time (the end of May), half an inch in length, and had only moulted twice, once in
autumn and once in spring. Full growth was not attained until the end of July,
when I had a figure made, through the courtesy of the United States Entomolo-
gist, which has appeared in the pages of “ Insect Life,” with an account of the full
grown larva. From that time until the present, although the caterpillar eats a
little, it is decidedly getting smaller, is paler in colour, and is very sluggish—in
fact it has every appearance of going into hibernation. An interesting feature of
this life-history, as illustrated in thisspecimen, is the probability of a second hiber-
nation. The only person as far as I know who has succeeded in breeding a species
of this genus, is the Rev. T. W. Fyles, of Quebee, who bred &neis Jutta from eggs
laid at Quebec in the beginning of June. The larvae passed through all their
stages and hibernated full grown, and the perfect butterflies emerged in May of
the following year. On the other hand, larve from eggs laid by the same species
at Ottawa only a month later, both with Mr. Scudder at Boston and Mr. Edwards
of West Virginia, as well as with me at Ottawa, behaved in exactly the same
manner as the larve of Oe. Macounii from Nepigon, they passed only one moult
and then hibernated in the second stage, and had all their growth to make the
next year, This was also the case with larvee from Rocky Mountain eggs of Jutta
sent by Mr. Bean during the past summer. This points to a dual habit in the same
species, which, if regular, is of great interest, and reminds one of what is known
to be the case in the arctic regions where, probably on aecount of the uncertain
climate, many species of genera which normally pass through all their stages in
one year, there take two or even more before they arrive at maturity,



In the line of economic entomology, several reports, bulletins and papers have
appeared since [ last had the honour of addressing you, from the United States
Entomologist, the State Entomologists of Illinois and New York, and from the
various experimental stations and agricultural colleges in the United States.

Useful articles upon many insects which occur in Canada, have been issued
officially in Indiana, Michigan, Nebraska, Ohio, South Carolina, New Jersey, lowa
and Kansas. These sources of information are, of course, of great interest to us,
and we must be grateful for the frequent opportunities we have of benefitting
from the experience of our friends to the south.

Before closing, I wish to bring one other subject under your notice for dis-
cussion. I have here some figures  which have been executed direct from a photo-
graph, which was taken at Ottawa by Mr. E. N, Topley, by the new isochromatic
process, sent to New York and engraved by the Moss Engraving Co., and in less
than a week the blocks were sent back to Ottawa ready for use. In this way
great accuracy is assured without the much larger expense necessary when figures
are drawn by an artist and then afterwards engraved. Figures are a great help
in placing before our readers an intelligibie idea of the insects we speak of in our
reports ; therefore it is an important consideration to get as many as possible, it
they can be done accurately. Unluckily for natural lnstnrv such artists as Mrs.
Comstock, Prof. Riley and his assistants, Miss Sullivan and Dr. Marx, are very
scarce ; but I am of the opinion that the process I have mentioned will, in a large
measure, meet, the difficulty under which we labour for the present.

And now, gentlemen, I beg to remind you that I have for three years pre-
sided over your deliberations. I trust that the influence and utility of the society
may have increased during that time. It has been my endeavour to develop
particularly the practical aspects of our studies,and I hope I may have succeeded
in some measure; but I am strongly of the opinion that three years is long
enough for any one person to hold the office of chief executive officer, and as the
old adage “ a new broom sweeps clean” is as true of entomology as of everything
else, T must beg you, for the good of the society, to elect some one else to fill the
important office of president for the ensuing year. I thank you all for your con-
fidence, assistance and advice during my tenure of office, and beg you to allow me
now to retire again to the ranks, where I shall always consider it an honour to
work for and do my utmost to keep up the honorable position which has been
won by the Entomological Society of Ontario.

Your obedient servant,

JAMES FLETCHER.

A cordial vote of thanks for his able and interesting address was unanimously
voted to the president on motion of Dr. Bethune, seconded by Mr. Reed.

In the discussion which followed, Dr. Brodie stated that he had found several
cereals injured by thrips ; he discovered what were probably the larvae of t}nips
feeding under the sheath on culms of grass, but when kept over night no speci-
mens were to be found in the morning. Heand Professor Wright ]nul examined
the insects and came to the conclusion that they were Lhnps The larvae were
exceedingly difficult to mount for the microscope; if preserved in balsam they
soon faded out and became useless, but better results followed the use of glycerine.
He was satisfied that there are two broods in the year, the first lwmu' uul\ in
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the season, This year, owing to dry weather, they were very abundant in waste
places, and he found about one-half of the timothy destroyed by them. After
the rain set in, the injury was very much reduced.

Mr. Geddes spoke of some variations in size that he had observed in the
common yellow butterfly (Colias philodice), and expressed his opinion that the
large specimens fed on clover, and the small on lucerne.

Mr. Howard, of Washington, gave an account of the success which has attended
the efforts of Dr. Riley and his assistants to introduce parasites of the fluted-
scale insect (Icerya purchasi, Maskell), a very destructive creature, in California.
This noxious insect has appeared very suddenly in the State, from no one
knew where. Experiments were made upon it, and remedies proposed, but the
cultivators did not seem to care to make use of them on their plantations. They
then set to work to learn its life-history, and soon found that it came from Aus-
tralia. They corresponded with Mr. Frazer S. Crawford regarding it. He found
the insect in Australia, but it was not at all abundant. They concluded, there-
fore, that it was kept in check by parasites. A dipterous parasite was found by
Mr. Crawford. Their next proceeding was to send Mr. Koebele to Australia. He
found the insect everywhere, and observed that it was very commonly parasitized.
He then sent over about 15,000 living specimens of parasites. They were liber-
ated at Los Angeles. He also found a lady-bird (Vedalia) feeding on the scale
insect, and sent several thousand of them. The result has not been satisfactory
with the dipterous parasite, as it breeds too slowly, but one of the species of lady-
birds breeds most rapidly, and will no doubt keep the pest within due bounds.

As an instance of this, he mentioned that 400 lady-birds were sent to one
planter, Colonel Dobbins, in May last; he thought from their satisfactory work
that his orchard would be free from the pest by the close of the summer, but he
afterwards wrote to say that on the 15th of August there was not one living scale
insect left. The experiment had been entirely successful. Mr. Howard also
referred to the importation of the parasites in 1883 of the cabbage-butterfly
(Pieris rapae).

Dr. Bethune gave an account of his attempt to import from England many
years ago the parasites of the wheat midge, and of the failure of the effort

Dr. Brodie was strongly of opinion that noxious insects should be fought by
means of parasites : that this was the true scientific method, and that the use of
poisons was a grave mistake. He was very much gratifiel with the account of
the methods adopted at Washington, and hoped that they would be developed to
the utmost

Mr. Fletcher in reply said that we could not possibly ignore the great value
of poisons as remedies against noxious insects; that it was absolutely necessary
to use them until we can depend upon the parasites ; and that even if we had the
parasites at work upon our destructive insects, they might at any time be swept
away through a mildew or blight, and we should be left at the mercy of the
enemy. He had been in correspondence with Mr. Whitehead in England in order
to procure the parasites of Diplosis, but unfortunately this gentleman was ill and
unable to carry out the project. He had found nearly all the specimens of scale
insects Aspidiotus sent to him from British Clolumbia were parasitized, but had
never found one affected in this way in Ontario.

Dr. Brodie thought that the farming community could never be brought to
adopt scientific methods for the protection of their erops till they had suffered from
a sweeping destruction. He referred, as an example, to the ravages of the wheat
midge some years ago. In the county of York it wrought so much havoe that
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the wheat fields were deserted and left to the cattle. A day’s threshing would
produce two bushels of midges and no grain. When their crops were all destroyed
then they were willing to resort to remedies, chief among which were the employ-
ment of “ midge-proof wheat” for seed, a judicious rotation of crops, and planting
too early or too late to suit the habits of the midge. The introduction of new
varieties of wheat was the principal means of getting rid of the pest. He wished
that the farmers might lose all their potatoes, in order that they might be led by
this severe lesson to give up the use of Paris green, and adopt scientific means of
saving their crops.

After some further discussion, in the course of which the value of various
poisons, such as arsenical preparations, hellebore, kerosene, ete, in checking
insect ravages was insisted upon, the subject dropped.

Dr. White exhibited to the meeting some cheap wood-cuts in outline, of
botanical subjects that were used in illustration of popular articles in “School
Work and Play,” and recommended that something similar should be done in order
to popularize entomology. He said that specimens were first photographed upon
zine plates instead of glass, and in this way, by a special process, blocks were pre-
pared for the printer at a very trifling expense. The projest was heartily approved
of, and it was agreed on all sides that much valuable instruction might be dissem-
inated in this way.

Mr. Burman related his experience of injury to cattle and dogs by flies in the
North-west, and asked whether fish-oil would be a remedy. Inreply Mr. Fletcher
and Mr. Howard stated that fish and other oils and greases were effective both
in keeping off the flies and healing the affected parts.

The meeting then adjourned till the afternoon.

AFTERNOON SESSION.

The report of the council, the audited -financial statement of the Secretary-
Treasurer, and the report of the Librarian were presented and read to the meeting,
and, on, motion, were duly discuszed and adopted.

REPORT OF THE COUNCIL

The Council submit herewith their annual report.

The progress of the Society still continues, and the increased membership and
the demand for materials for collections, evidences an encouraging activity among
the workers in entomological pursuits, and affords good hope of satisfactory
results.

During the year the Council found it necessary to obtain some alteration in
the clauses of the Ontario Agriculture and Arts Act relating to the Entomological
Society.

Through the kindness and courtesy of the Hon. the Minister of Agriculture
the following amendment to the Act was passed :

“Section 67 of the said Act is amended by adding thereto, after sub-section
(2), the following: ‘ Provided, however, that the Entomological Society of Ontario
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shall, at its annual meeting, group into five divisions the Agricultural Divisions
enumerated in Schedule A to this Act, and shall elect one person from each of
such five Divisions (who shall be a resident of the Division he represents) as
directors of the said Society.'”

The Canadian Entomolagist is still published with regularity and prompt-
ness, and maintains its wexd{arned reputation. As intimated in the report of
last year, papers on ecoromic and popular entomology have been published from
time to time as opportunity afforded, and it is intended to continue these papers
as occasion requires.

The library has been well looked after, and further book case accommodation
provided. Some 65 volumes have been added during the year, among them may
be mentioned the final volumes of the Encyclopzdia Britannica and 3 volumes of
the Report of the Challenger.

Special reterence must also be made to the splendid edition of Mr. 8.
H. Seudder’s “Butterflies of New England and Canada,” of which 10 numbers have
at this date been issued and received.

In continuance of the work already begun during the previous year, the
Council has had the Coleoptera carefully gone over and the drawers repapered and
rearranged.

-

In this connection the Council desires to express its recognition of the valu-
able services of Mr.J. Alston Moffat, of Hamilton, Ont., who devoted much time
and attention to this necessary work.

The hearty thanks of the Society are also due to Mr. Moffat, and Mr. J.
Johnstone, also of Hamilton, and to other contributors, for many generous
donations of fresh specimens for the cabinets of the Society.

Through the valuable assistance of Mr. W. H. Harrington, of Ottawa, the
Society has been able to issue a revised list of Canadian Coleoptera.

Pursuant to established custom a deputation from the Society was sent to
attend the meeting of the Entomological Club of the American Association for the
Advancement of Science, held at Toronto. The President, Mr. Jas. Fletcher; the
Vice-President, Mr. E. Baynes Reed, and the Rev. C. J. S. Bethune, the Editor of
the Canadian Entomologist, attended the meeting. A report of the proceedings
will be published in the columns of the Entomologist.

The Rev. Dr. Bethune was elected Vice-President of the Club.

The report of Mr. Lyman, the delegate to the Royal Society, is presented
herewith. ]

The accounts have been duly audited and will be submitted as usual.
Respectfully submitted on behalf of the Council.
W. E. SAUNDERS,

Secretary-Treasurer,
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ANNUAL STATEMENT OF THE TREASURER.

1y Receipts, 1888-9.

T R R L Y WL T $239 19
BAI0E OF ZINUOMOIOPME oo i oo vvivoi0ns dibaivnvinsdoenies 63 19
IO ORI A s iv s 5 s b e s Ml o ek 108 05
L S R PPN g U L e T 10 13
EOTOEDERERY WIBEY( .'c s 65 o iv0 b4 60 0le 05 ebles B0 FEES IS 1,000 00
INterest .. ... covvveririiririirinenenneanrnennns 5 38

........................... 222 46

$1,648 40

LT SRR S B R S Rt | USRS Sy L ¥ $651 27
Report and meeting expenses .............covvuuuns 170 81
B s e b T it o ok oy 3 o L3 T T 141 56
Cabinet expenses ..............ovvuiininennnnnnnn. 139 90
Expense account (postage, express and stationery) . ... 52 32
BRBIE . oo v oiv 06 a0 00 06 ais wi s b1 4k eie 08 86 00 8 88 48 e & 0n s 80 00
Insurance U s Ay B P - 35 00
Grants to Editor, Secretary and Librarian. ........... 175 00
OB DR DU < 506 e 55+ 00 55,808 & 6-i0s 56008 bk, ot 518 4 80 81
BRI i 6.5 000 0 o 08 B 68 w6 3w 5 s S el e 121 73

$1,648 40

REPORT OF LIBRARIAN AND ACTING CURATOR.

I submit herewith my report as Librarian and acting Curator of the Ento-
mological Society for the year ending August 31, 1889.

The number of volumes now on the catalogue is 1,052, of which 65 were
added during the year,

The volumes of the Encyclopmedia Britannica have been completed, and the
Report of the}Challenger includes to date 20 volumes now in the library.

.
In accordance with the suggestion of the Council a new book case has been
procured, and accommodation provided for some years to come.

The room has been papered, and the book cases stained, and store cases
painted.

The books are in good order.

The cabinets of Coleoptera have been rearranged and the drawers repapered
and much good work done by Mr. J. A. Moffat.

The Canadian Entomologist has been regularly issued and mailed.

Respectfully submitted.
E. BAYNES REED,
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ER.. Mr. Moffat called attention to the large amount of work and the great care
which Mr. Reed had bestowed upon the library during many years past, and of
the excellent position into which it was now brought. He moved that “ the thanks
of the Society be given to Mr. Reed for his services in the library, and that the

$239 19 Executive Committee be hereby recommended to consider the possibility of
63 19 shewing in some pecuniary way their recognition of his labours.”
108 0? Mr. Geddes, in seconding the resolution, which was duly carried, referred in
10 13 warm terms to Mr. Reed’s efficiency and kindness in connection with the library.
1,000 90 It was suggested in the discussion that followed, that a catalogue of the books
223 iz should be prepared, and that by-laws should be framed for the proper regulation

of the library and the issue of books to the members of the Society.

$1,648 40 Mr. Denton said thnt. there were now about eleven hundred volumes in the
library, many of them being very rare works on entomology and other depart-
ments of science. He thought it most desirable that members out of London
should be enabled to know what books there were and under what conditions

$651 27 they might borrow them.

}Z(l’ Zj(l Dr. Brodie spoke of the great importance of having a complete catalogue

139 I),(; made of all the libraries in Ontario, and said that he considered it a work that
’5:, :;.) might very well be undertaken by the Provincial Government.
80 00 Mr. Reed thought that we were still in too crude a state to publish a catalogue
35 00 of the Society’s lilvary, but we might make a beginning by issuing lists of the

175 00 books in its different departments. It was finally agreed to leave the matter in
80 81 the hands of the librarian.

121 73 3

$1,648 40

Mr. Lyman read his report as delegate to the Royal Society of Canada, and
the report of the Mcntreal Branch of the Society.

ATOR. REPORT TO THE ROYAL SOCIETY OF CANADA..

As delegate from the Entomological Society of Ontario, it is again my duty

to submit a brief report of the work of the Society during the past year, and I

have much pleasure in saying that the Society continues to prosper under the
of which 65 were fostering care of the Government of Ontario.

The monthly journal of the Society, the Canadian Entomologist, under the

ympleted, and the able editorship of the Rev. Dr. Bethune, of Port Hope, first claims attention on

rator of the Ento-

e library. account of the important position which it holds among the scientific publications
ok case has been of the continent.

The volume for 1888, which is the twentieth volume, consists of 240 pages
, and store cases  ©f reading matter, the contributors numbering 33, and many of the articles being

of much interest. In addition to those by our own Canadian members, there
were articles sent in from active workersin 14 States of the American Union,
from Florida in the south to Michigan in the north, and from Massachusetts in
rawers repapered the east to California in the west.

Among the most important papers published in the volume were a number
on the proparatory stages of the various insects, including the complete life
histories of twelve species of lepidoptera, besides partial descriptions of those of
“several others,

mailed.

REED, The volume also contains the descriptions of four new genera and fifty-six
Librarian. new species of various orders.




14

In the 21st volume now publishing, there is appearing a series of papers
upon “ Popular and Economic Entomology,” which the Council believe will be of
value to the fruit growers, farmers and gardeners of the country.

The annual report of the Society to the Minister of Agriculture of Ontario,
for 1888, has been published, and contains, in addition to the usual report of the
annual meeting of the Society, many interesting papers. One of the most im-
portant of these is the account by our President, Mr. Fletcher, of his last year’s
trip to Nepigon, whither he went for a week at the beginning of July, accom-
panied by Mr. S. H. Scudder, an associate member of the Society, and one of the
most eminent entomologists of America, for the express purpose of obtaining the
eggs of various species of butterflies, The expedition was very successful, eggs
being obtained from no less than seventeen species and varieties.

At the annual meeting of the Society it was found that the finances were in
such a satisfactory state as to render possible the voting of the handsome sum of
$200 to the library fund for the purchase of books and the binding of periodicals
and pamphlets.

The library now contains upwards of a thousand volumes, chiefly on ento-
mology, but also many on the other departments of Zoology and on Botany.

An important move has recently been made in opening the rooms of the
Society to visitors at regular stated times in order to popularize the work of the
Society as much as possible.

The Society’s collections of uvlt optera and lepidoptera have been carefully
rearranced <lnnn~r the year by Mr. J. Alston Moffat, of Hamilton, a member of
the Couucil, and now form hldll"«lﬂl reference collections of these insects of
Ontario.

The Montreal branch, I am happy to say, continues in active existence,
Regular monthly meetings are held, and increased interest is being taken in the
study of this science.

During the past year great activity has also been shown by many of the
associate members of the Socie ty,and several very important and useful works have
been issucd by them. The most important of these is Mr. Seudder’s sumptuous
work on “ The ’mtmﬂi« 'S nf the Eastern United States and Canada, with special
reference to New England,” the first part of which was issued on November 1st,
and will In- complete d 1lurm<r the year.

Mr. W. H. Edwards is also 1':11'1‘)‘;115_; on his magnificent work on the “ Butter-
flies of .\'m-t]l America.” Three parts, containing nine beautiful plates, were
issued during last year.

Several works of a very different scope from either of the above, but still
very useful, and issued at a moderate price,have been published by other associate
members of ov* socie ty during the past year.

Among these, special mention should be made of “E ntumolog_,y for beginners,
for the use of young folks, fruit-growers, farmers and gardeners,” by Dr. A. S.
Packard, and “ An Introduction to ]nLumulon_), part l, by Prof. J. H. Com-
stock.

A second edition of Mr. William Saunders’ important work on * Insects
injurious to fruits” has also been issued.

H. H. LYMAN,
Delegate.
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MONTREAL BRANCH OF THE ENTOMOLOGICAL SOCIETY OF
ONTARIO.

The sixteenth annual meeting of the Montreal Branch was held on May 15th
1889, at 8 o'clock, p.m.

The President read the following report of the Council for the year :—

SIXTEENTH ANNUAL REPORT OF THE MONTREAL BRANCH or THE ENTOMO-
LOGICAL SOCIETY OF ONTARIO.

The Council in submitting their report for the year 1888-89, have much
pleasure in recording a decided improvement in the condition of the Branch since
the last annual meeting.

During the year eight meeting have been held at which the following papers
were read :—

1. List of Butterflies taken at Cap a I'Aigle, P. Q. —E. C. Trenholme.

2. The Butterflies of Northern British America.—H. H. Lyman.

3. Notes on the forms of Lycena psudargiolus found at Montreal.—E. C.
Trenholme,

4. Historical Sketch of the Montreal Branch.—H. H. Lyman,

5. Notes on Hipparchia or Satyrus.—H. H. Lyman.

The members had the pleasure of the attendance of the President of the
parent society at the March meeting, at which an interesting discussion on the
species of the genus Pamphila took place.

During the year one member, Mr. Albert Holden, has resigned.

The President of the Branch had the honour of being elected the Society’s
d.ﬂlcgubu to the Royal Society of Canada, and attended the meeting of that dis-
tinguished body on May 7th of the present year.

In conclusion the Council would again urge the members to greater activity
in the study of the science ; not to be merely collectors of these beautiful forms,
but to study their habits and life-histories, as much still remains to be done in
this department and the work, though requiring patient care, is most interesting.

Submitted on behalf of the Council.
H. H. LYMAN,
President.

The Secretary-Treasurer submitted the financial report.

The reports having been adopted, the following officers were elected for the
ensuing year :—President, H. H. Lyman ; Vice-President, F. B. Caulficld ; Secre-
tary-Treasurer, E. C. Trenholme ; Council, J. F. Haussen, A. F. Winn.

The President showed specimens of Caenonympha ampelos, Nisoniades pro-
{ertuu, Pamphila agricola, and Halisidota sobrina, from Vietoria, B. C.

yeena neglecta (pupa) from Vancouver Island, and Nemeophila Selwynii from

Nepigon.

Mr. Winn reported that Pieris napi oleracea had been taken in some num-
bers during the spring and Brephos infuns seen.

E. C. TRENHOLME,
Secretary-Treasurer
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Mr. Reed in reply to an enquiry gave an account of what had been done during
the past year with regard to the Society’s rooms and collections ; he stated that
they had frequently been opened to the public, and that many very plesant even-
ings had been spent among the microscopes, books and cabinets.

DIVISION GROUPS.

Mr. Reed drew the attention of the meeting to the changes in “The Agricul-
ture and Arts Act” affecting the Society made during the last session of the
Ontario Legislature, and moved, seconded by Dr. Bethune, “ Tkat in accordance
with the provisions of section 67 of the Agriculture and Arts Act as amended in
1889, the agricultural divisions in Schedule A of the said Act be grouped into the
following five divisions for the purpose of electing one person from each of such
five divisions (who shall be a resident of the district he represents) as directors
of the Entomological Society of Ontario :—

Division 1 to comprise Agricultural Divisions 1, 2, 3.
“ 2 " 1 L 4, 5,13
“ 3 i o o 6, 10.
“ 4 L o 7, 8 9.
" 5 “ “ “ 11, 12,

andfthat this grouping of the divisions be in force until otherwise altered or re
arranged at any annual meeting of the Society.”—Carried.

ELECTION OF OFF1CERS.
The following gentlemen were elected officers for the ensuing year:—

President, Rev. C. J. S. Bethune, M. A,, D.C.L., Port Hope; Vice-President,
E. Baynes Reed, London ; Secretary-Treasurer, W. E. Saunders, London ; Libra-
rian, E. Baynes Reed, London ; Curator, Rowland Hill, London ;
Directors, Division 1.—W. H. Harrington, Ottawa.
4 2.—J. D. Evans, Sudbury.
“ 3.—Gamble Geddes, Toronto.
i 4 —J. Alston Moffat, Hamilton.
¢ 5.—dJ. M. Denton, London.

Editor of the Canadian Entomologist, Rev Dr. Bethune, Port Hope; Editing
Committee, James Fletcher, Ottawa; J. M. Denton, London ; Rev. T. W. Fyles,
Quebec; Dr. Brodie, Toronto; Delegate to the Royal Society of Canada, H. H.
Lyman, Montreal ; Auditors, J. M. Denton and E. B. Reed.

LEPIDOPTERA AND NOMENCLATURE.

Mr. Moffat, who has been engaged for some time past in rearranging the
Society’s collections, spoke of the desirability of printing a new list of lepidoptera
for labelling purposes.

Dr. Bethune said that he did not think it advisable to do so just now as the
nomenclature of the order must be considered to be in a somewhat transition
state ; he thought that after Mr. Scudder’s magnificent work on the butterflies
was completed, and students had time to master its contents, there would be
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a very general adoption of many, at any rate, of his generic titles, and that this
would alter very much our current nomenclature. He also referred to Prof. J. B.
Smith's contemplated monograph of the Noctwide, the frequent descriptions of
new species by Mr. Hulst and others, and the work of Prof. Fernald among the
Micros, as rendering the publication of a list premature at present. He said that
he had in his possession a new check-list of the Noctwide by Mr. Grote, but its
publication was deemed unwise owing to the foregoing considerations. He thought
that Mr. Moffat’s object could be met by printing a few sheets to supplement the
lists published a few years ago lu)' Dr. Brodie and Dr, White.

GALL INSECTS.

Dr. Brodie gave a very interesting account of his studies and investigations
of the habits and life-history of gall insects, to which he has devoted much time
and labour for many years past

EFFECTS OF HEAT UPON INSECT LIFE.

BY THE REV. THOMAS W. FYLES, SOUTH QUEBEC.
The Rev. T. W. Fyles read a paper on the “ Effects of Heat upon Insect Life.”

Our attention has been drawn by that accurate observer, Mr. W. H. Edwards,
and others, to the effects of cold in retarding the developement of insects from stage
to stage of their existence. The effects of heat in hastening their changes are no less
remarkable. Last autumn I found caterpilars of Ampiion nessus upon Virginia
ereeper (Ampelopsis quinguefolia). They were fuii fed ; and I placed them (for
the time being, as I thought) in a glass jar, partly filled with fresh earth that had
been carefully examined, and containing oak leaves in which some, to me, unknown
larvee were mining. These latter I hoped to raise. Failing in my efforts, I
placed the jar on a shelf in my study, quite forgetting the Nessus caterpillars.
On the last day of December my attention was arrested by the rustling of the
dry oak leaves in the jar. On examination I found a newly developed imago of
Nessus ; and a further search revealed a second erippled and dead. My room had
been kept at an equal temperature—the fire having been maintained night and
day.

On the first of January, in the same room, a specimen of Papilio asterias
presented itself. A ncighbour’s son had brought the chrysalis some months before
and, to please him, I had fastened it by its silken attachment to the window frame’

No doubt many butterflies that present themselves at times in the winter are
hibernating species ; but this instance shews that summer forms may be developed
untimely by heat. Pieris rapeis often seen in houses in mid winter, the chrysa-
lids having remained unnoticed in neglected corners.

Those who have had much experience in raising insects will no doubt have
observed, that, in instances of species that spend the winter in the egg, the
warmth of the house sometimes causes the eggs to hatch before the leaves of the
proper food plant have appeared. I have often had to open the leaf buds, and to
place in them, by means of a camel’s hair pencil, the newly hatched larve, that
they raight feed upon the undeveloped leaflets. Through this expedient they
have been supported till the foliage was more advanced.

2 (EN)
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The invigorating effects of warmth upon hibernating insects have often been
noticed. In England, in sheltered woodland nooks, on unusually bright days,
even as late as November, I have seen Grapta comma disvorting itself. We had
some re mnl\.d ly fine weather in Quebec province early in the present year, and,
on the 5th of April, I eaptured at Magog a temale specimen of Grapta J-atbum.
I brought it alive to Quebec hoping to obtain eggs hum it; but, after keeping it
for some time, I came to the conelusion that it had not been fertilized. Mr, Caul-
field, mentions, in Ent. Vol. IX, page 40, that he saw a pair of this species
in coitw as late as April 26th
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Nematus Ericksonii in its perfect state. In 1883 I had seen the larve in great num-
bers in the border townships Bury, Lingwick, etc. In 1884, on an intensely hot summer’s
day, I was crossing to Quebec in the Levis ferry-boat. The deck was like the floor of
an oven ; and scattered over it were numbers of the saw-flies. Migrating and weary,
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Mr. Scudder has given us valuable information concerning the effects of heat upon
Semidea. He tells us that the insect ‘ cannot bear transportation so much as 3,000 feet
vertically to the base of the steeper slopes, at least if this transportation is effected in a
rapid manner.”
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Chionobas Macounii, it would seem, cannot bear the degree of temperature that Jutta
may be safely exposed to. Mr. Fletcher sent me eggs of the species, and they hatched,
but I lost the larva after the second moult. The weather at Quebec was, [ presume,
too mild for them. However, the larve seemed to have survived longer with me than with
others, so I give my notes upon them. And here I would observe that the notes of Mr.
Beutenmiiller upon the young larva, in the Canadian Entemologist for August last,
agree with my description of it after the first moult. The first moult probably escaped
Mr. Beutenmiiller’s observation.

Nores oN CuroNosas MacouNiIl,

large, honey-yellow, indented,

Newly Hatched Larva.—One-tenth inch long, Hea

marked transversely with two rows of light brown s
'
I

Several dark brown warts
on each side of the head. Body, bluish white ; dorsal, sub-dorsal, side, and spiracular
lines dark-amber. Two dots of the same colour, one on each side of the dorsal line, i1
nt. Anal projections. Spiracles, dark amber Legs, semi-transparent
Moulted August 13th.

each s

Larva after 1st Moult.—Two-tenths of an inch long. /e

whitish, ie\iwmux'
having six longitudinal rows of pale brown dots. l

Body cream-white ; dorsal and sub
dorsal lines cinnamon ; side lines brown ; spiracular line pale cinnamon ; spiracles blag
Moulted September 3rd.

Larva after 2nd Moult. Length one quarter of an inch. Head indented, whitish
with a faint purple tinge, retains the six longitudinal rows of brown dots. Six black
warts on each side. Body cream-coloured ; dorsal line amber, then at both sides at
intervals a chocolate line, an amber line, and again a chocolate line. Spiracular line a
lighter shade of chocolate. A similar line just above the legs. Spiracles black, the
first and last on each side larger than the rest. After this moult the insect becam
sluggish, refused to eat, and gradually withered away.

Doubtless many Mteresting particulars of the effects of heat upon the insect life
might be accumulated if entomologists would record their observations in regard to
them.

Mr. Harrington thought that the difference of atmospherie pressure had a
good deal of effect upon insects brought down from high altitudes to the lower
levels, as well as the change of temperature. As an instance of the fatal etfects
of extreme heat, he mentioned that he had found the snout beetles Pissodes strobi
and Conotrachelus nenuphar in quantities upon a zine roof at Ottawa in summer,
and that when the sun got round to them they were usually all killed by the heat
of its rays; he had found as much as a quart of these beetles in a corner of the
roof from this cause.

Mr. Fletcher mentioned that he had had some caterpillars of Chionobas
Macouniic which had attained their full growth. They were reared from eggs
obtained last year at Nepigon (a full account of the expedition in search of these
eggs is given in the Annual Report for 1888, page 85). The caterpillars hibernated
in their second stage, passing the winter out of doors on sedges entirely without
protection. In the early part of the winter the cold was very severe and the
thermometer fell to 20° below zero ; afterwards the caterpillars were covered with
about four feet of snow.

The Rev. W. A. Burman, of Winnipeg, was elected a member of the Society.

After spending some time in the examination and discussion of various spc<:i<
mens brought by members, the meeting adjourned to meet again next year in
London, Ontario.
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IN MemoriAM : GEORGE JOHN BowLEs.
By F. W. Goding, M.D.

The recent death of Mr. Bowles has called forth expressions of regret from every
quarter, and is considered by all who were so fortunate as to name him among their
friends as a national loss, The Council of the Ontario Entomological Society, referring
to his death, said : “ They have to deplore the loss they have recently sustained by the
lamented death of their colleague, Mr. G. J. Bowles, of Montreal, who was for many
years an active and zealous member of the Society, an able and efficient worker, and a
valued contributor to the magazine and annual reports.”

George John Bowles was born in Quebec, June 14th, 1837, and was the eldest
son of Mr. John Bowles, a tradesmen of that city, and his wife Margaret Cochrane ; a
worthy couple still living at a ripe age at Brighton, Ontario.

In 1844 the family removed to Three Rivers, in the Province of Quebec, where they
resided for seven years, returning to Quebecin 1851. During this period George received
his only school education, finishing it by a course of study at the Three Riv.rs academy.
Soon after returning to Quebec he began to earn his own living by entering the Quebec
Provident and Savings Bank as clerk, a situation he held for nineteen years, rising at
last to the post of assistant cashier. In the early part of this period the advantages of
a collegiate education were not available in Quebec for residents, the Morin College being
not then in existence, and although the boy’s inclinatious always lay in that direction,
they could not be gratified. He was a great reader, however, and by dint of application
amassed an amount of information, Biblical, historical and scientific, which was a ** well of
pleasure ” to him ever afterward. His short business hours, and a residence for several
years some miles from the city, greatly favored his love of nature ; rambles through the
woods in the vicinity soon made him acquainted with the birds, insects and plants to be
found there, “ and a walk of five miles, almost daily, to town through charming scenery
of the old city of Quebec, was a pleasant task.”

In 1863 Mr. Bowles began to direct his attention more partjcularly to entomology.
At that time Mr. Wm. Couper, a well-known Canadian naturalist, lived in Quebec, and
to him Mr. Bowles came for assistance, which was cheerfully given him at all times.
The capture of a specimen of Pierts rapae then lately introduced from Europe and
beginning to be abundant about him, was one of the causes which induced him to
take up entomology as a specialty, His first contribution to scientific literature was
on this subject, and was published the following year. But his scientific studies were
directed chiefly by Prof. Wm. Saunders, who gave him every help throughout his ento-
mological eareer. His spare time between the years 1863 and 1872 was spent in collect-
ing the Lepidoptera of the vicinity of Quebee, and studying the injurious insects of that
locality, publishing carefully prepared papers, chiefly in the Canadian Entomologist, the
Canadian Naturalist and Geologist, and the Montreal Horticultural Society’s reports.

In 1872 Mr. Bowles removed to Montreal to become secretary-treasurer of the
British American Bank-note Company, a position he held till his death.  Although
engaged continuously for more then twenty-five years in business affairs of a most exact-
ing nature, he studied during his leisure hours the insects of his native Province of
Quebec, and endeavored to advance and popularize our knowledge of them. That he
was eminently successful is well-known to all interested in the agriculture of Canada.
The principal part of his work was done by private correspondence, which, if collected
and published, would be a fitting monument to his industry.

He was for several years president of the Montreal branch of this Society, holding
that position at the time of his death. He was an honored member of the following :—
Montreal Natural History Society, Montreal Microscopical Society, American Association
for the Advancement of Science, and the New York Entomological Society, to whose
meetings he contributed occasional papers.

Mr. Bowles was married in 1861 to Miss Elizabeth Patterson, orphan daughter o

an officer in the Br
logical cabinet repr
the Mc¢Gill Univer

Mr. Bowles w
was always a dilige
“ My life has beer
filled, however, wi

PROCEEDINGS
ASSOC

For the first t
in this Province, a
August, 1889, TI
that day in the roo
were present durin
Dr. T. J. B. Burge
Fernow, Washingt
Hargill, Oxford, O
Lyman, Montreal ;
Smith, New Bruns
Columbus, Ohio; |

The meeting
delivered the follo

AN:\[\IJ ;\l)

(GENTLEMEN, —
in the city of Cle
faces of several of
has been satiricall)
grateful to such o
certain extent, you
largely responsible
papers to be read &
the wost of the p
an address at the
and shall endeavor
to me are worthy
generally take the
which the society
the other hand, ti
purpose following
some of the most r
during the period
your attention to ¢
seems to me can be

When last ye
electing me, the fir
position as tendere
nition of the good
together with Dr, |



regret from every
» him among their
Society, referring
y sustained by the
who was for many
ient worker, and a

md was the eldest
garet Cochrane ; a

Quebec, where they
iod George received
ee Rivors academy.
itering the Quebec
en years, rising at
the advantages of
Morin College being
y in that direction,
dint of application
hich was a ** well of
sidence for several
ambles through the
ts and plants to be
charming scenery

rly to entomology.
‘ed in Quebec, and
1 him at all times,
| from Europe and
ch induced him to
tific literature was
mtific studies were
roughout his ento-
vas spent in collect-
ious insects of that
v Entomologist, the
jociety’s reports.

iry-treasurer of the
death.  Although
irs of a most exact-
native Province of
f them. That he
iculture of Canada.
which, if collected

is Society, holding
of the following :—
merican Association
1 Society, to whose

wphan daughter o

21

an officer in the British Army, and has left a son and two daughters. His large entomo-
logical cabinet representing all orders of insects, has been transferred to the museum of
the McGill University.

Mr. Bowles was inclined to be quiet and unassuming in his habits and manners ; he
was always a diligent student and_an honest observer. In a letter to the writer he said :
“ My life has been so uneventful that there is but little of interest in it. It has been
filled, however, with steady, quiet work.”

PROCEEDINGS OF THE ENTOMOLOGICAL CLUB OF THE AMERICAN
ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

For the first time in its history the American Association held its annual meeting
in this Province, and assembled in the University Buildings, Toronto, on the 28th of
August, 1889. The Entomological Club began its regular sessions in the afternoon of
that day in the rooms of the new Biological Department of the Toronto University. There
were present during the meetings :—Rev. 0. J. S. Bethune, Port Hope ; W. A. Bowman,
Dr. T. J. B. Burgess, Hamilton ; Prof. A. J. Cook, Agricvltural College, Mich. ; B. .
Fernow, Washington, D.C.; J. Fletcher, Ottawa ; H. Garman, Lexington, Ky.; C. W,
Hargill, Oxford, Ohio ; L. O. Howard, Washington, D.C.; Dr. Hoy, Racine, Wis.; H. H.
Lyman, Montreal ; J. J. Mackenzie, Toronto ; Prof. W. Saunders, Ottawa ; Prof. J. B.
Smith, New Brunswick, N.J.! E. P. Thompson, Beaver Falls, Pa.; Clarence M. Weed,
Columbus, Ohio ; Rev, L. C. Wurtele, Acton Vale, P.Q.

The meeting was called to order by the President, Mr. James Fletcher, who then
delivered the following annual address :

ANNUAL ADDRESS OF THE PRESIDENT OF THE ENTOMOLOGICAL
CLUB OF THE A. A. A. S., 1889,

GENTLEMEN.— Another year has rolled by since we held our last pleasant meeting
in the city of Cleveland. It is with much pleasure that I recognise here to-day the
faces of several of those who helped to make that meeting so successful, and, as gratitude
has been satirically described as “a keen appreciation of further favours to come,” I feel
grateful to such of you for being present at this meeting, the success of which, to a
certain extent, your presence assures ; but for which I, as presiding officer, shall be held
largely responsible. With the help of our Secretary I have endeavored to arrange the
papers to be read so as to save as much time as possible, and at the same time to make
the wost of the papers. 1Itis a time-honoured custom that the President should give
an address at the opening of the annual session, I therefore bow to the decree of fate,
and shall endeavor for a short time to lay before you some subjects which it has occurred
to me are worthy of consideration by the members of the club. Inaugural addresses
generally take the form either of a prospective or retrospective view of the matters with
which the society before which they are delivered particularly concerns itself ; or, on
the other hand, they are devoted to the elaboration of some one special subject. I
purpose following the former of these courses to-day, and shall briefly remind you of
some of the most remarkable occurrences affecting entomologists which have taken place
during the period which has elapsed since we last met, and I shall also endeavor to direct
your attention to one special matter connected with the future of the science which it
seems to me can be discussed to advantage during the present meeting,

When last year you conferred upon me what I felt was the too great honour of
electing me, the first Canadian, to fill the chair of the Entomologists’ Olub, I accepted that
position as tendered to the President of the Entomological Society of Ontario, in recog-
nition of the good work which has been done by that Society, which I, on that occasicn,
together with Dr, Bethune, had the honour of representing as delegate.




The chief attacks by insects upon cultivated c1ops which have demanded the attention
of entomologists during the past season are the following :—In all parts of Canada and
the United States the noctuid larvae known under the name of *Cutworms” were
extremely abundant in the spring. In the Maritime Provinces of New Brunswick and
Nova Scotia, as well as Quebec, the Tent Caterpillar did much injury to orchard and
forest trees. In Central Ontario Meromyza Americana was unusually abundant, but it
was also accompanied by its parasite Celinius Meromyze. Not only were certain kinds
of wheat and barley severely attacked, but also a single instance of the attack on oats
was observed, and T made the further unpleasant discovery that the species bred freely
in various wild grasses, chiefly of the Genera Agropyrum, Deschampsia, Elymus and Poa.
Upon the experimental grass patches of the Experimental Farm at Ottawa the species
of Agropyrum and Elymus and 7oa Serotina were the grasses most attacked, while only
a single instance of injury to Setaria viridis was noticed. An interesting point was
that while Poa Serotina was so severely injured, Poa pratensis, Poa caesia and Poa
compressa were almost exempt. The species of Elymus and Deschampsia were attacked
in the young shoots close to the root, but the others mentioned in the top joint of the
flowering stems, by which the appearance known as “Silvertop” was produced. The
name “ Silvertop ” is also applied to the results of the ravages of Phlceothrips poaphagus,
which is now becoming a * first-class pest ” in many parts of Canada. The grasses which
suffer most from this insect are, early in June, Poa pratensis, and, later in the month,
Phleum pratense. A much more serious matter, however, was a new injury to oats by
a species of Thrips, which has been found to be an undescribed species. This insect
attacks the flowers of oats just before they leave the sheath, in consequence of which
they turn white and die.

An outbreak which may prove to be one of great importance is the appearance
during the past summer, in one of our Canadian tewns, of large numbers of the European
Flour Moth (Ephestia kuhniella). Radical measures have, however, been taken by the
Provincial Government for its suppression, and I trust that it may be stamped out before
it spreads to other centres of the milling industry.

In the United States the attacks of most interest were the following :—The appear-
ance in very large numbers of the Grain Aphis, Siphonophora avene, in Michigan, Ohio,
Indiana and Illinois drew forth many notices in the public press. Perhaps next in
importance was the outbreak of an imported fly of the genus Hamatobia which has
increased so as to become a serious pest to cattle. [t has occurred in injurious numbers in
Pennsylvania, New Jersey, Delaware, Maryland and Virginia. Its life history has been
studied by the entomologists at Washington and Prof. J. B. Smith in New Jersey. The
salient points are already discovered and successful remedies have been made known. The
Army Worm (L. unipuncta) has done restricted damage in Indiana and has also occurred
in Florida. Brood viii. of Cicada septendecim has appeared in Massachusetts, Connecticut,
New York, New Jersey, Pennsylvania, Ohio, Kentucky, Maryland, North Virginia and

North Carolina. The Ohinch Bug (Blyssus lewcopterus) has been abundant in Missouri
during the past summer and (Phorodon hwmuli) is reported as more abundant in New
York this summer than it has been since 1886, Atfacus cecropia has been remarkably
abundant in the tree planted regions of the west and north-western States.

The Cotton Worm and Boll Worm have been very abundant and injurious in the
cotton fields of the south. Trees and shrubsof all kinds, both in the United States and
Canada, have suffered much by the attacks of various leaf-hoppers. These attacks will
doubtless all be dealt with by the United States Entomologist or the State Entomologists
in their reports, so I shall not now speak of them at greater length than I have
done, but will beg you to give me your special attention while I speak to you upon a
subject which appears to me to be, at the present time, one of very great importance. It
has lately been brought prominently before the entomological world in the pages of
Insect Life. 'This is no less than the organization of the active, working, economic
entomologists of North America into a permanent association or union, so that an
opportunity may be afforded to those students who are specially engaged in the practical
application of the science, of meeting periodically to discuss new discoveries and to
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exchange experiences as to the best methods of work. The value of such an association
cannot, [ believe, be over-estimated. The recognition which, during the past decade, has
been accorded to entomology as a branch of practical agriculture, makes it important
that as little time as possible should be wasted upon unnecessary reduplication of experi-
ments, and also, on the other hand, that successful methods of combating injurious
insects should be made known as widely and as quickly as possible.

A small number of the States of the Union had employed their State Entomologists
for some years past and Canada hers since 1884 ; all of these officers had striven hard to
do good and useful work in the vast field which lay before them. Recently, however, a
great impulse has been given to practical science in all lines by the very important ¢ Hatch
Experiment Station Act,” which was passed by Congress in 1888, This act provided
that a sum of $15,000 should be annually set aside for the purpose of carrying on scien
tific agricultural experiments in every State of the Union. In consequence of this act

there have already been organized over 60 experimental stations, twenty-seven of which
have entomologists on their staffs, and these officers have already issued much valuable
practical information in the shape of bulletins to the farmers of their respective States.
The operations of injurious insects are such an important factor in the success or failure
of all crops grown, and the recognition of that fact is now becoming so wide-spread
amongst the educated agricultural classes, that, before long, it is beyond question that the
directors of the other stations will see the advisability of adding an entomologist to their
staff. The result of this will be that we shall have in North America a large number of
men specially trained for the work they have undertaken, with sufficient time and means
at their disposal for carrying out any experiments which may be necessary. Surely under
such circumstances important results must follow. They all have the same object in
view : the discovery, as soon as possible, of practical—that is efficient, simple and cheap
—remedies for the various injurious insects which destroy produce. The work of all
these students will of course have to be carried on independently, in widely separated
localities, and a fact which will give special value to their labours will be that similar
experiments will be carried out carefully and scientifically under differing circumstances
and with varying climatic conditions.

Such an opportunity for showing the value of science has never before occurred, and
it is incumbent on the men who accept these positions to recognise also the responsibility
of their offices. I would suggest that not only is extreme care necessary in the carrying
out of our experiments as official entomologists, but also great thought must be given to
the best means of publishing and making known results. Above all things it is necessary
to gain the confidence of those for whom we write. The editors of agricultural papers
are frequently inquiring for articles upon economic entomology, but they always say they
raust be simply expressed or they are useless to them, because their readers will not read
them. Even amongst highly educated and even cultivated people you find many to whom
the very word *“ science ” is a bug-bear, and much more is this the case with a large class
of agriculturists ; a class which, although it does contain many men of education and
culture, of course consists mainly of men who have not had the time nor opportunity to
avail themselves of educational advantages. They are, however, as a class, men who
spend their lives away from the distractions, largely frivolous and useless, of city life, and
as o consequence develop a faculty for observation, thought and practical application
which would indeed be a boon to many an aspirant to scientific fame. Writings upon
agricultural entomology should be, I think, couched in the simplest language possible; the
articles should be short and concise, without too much detail of the life history of the
insects discussed. Prominence should be given to the nature of the attack, so that it
may be recognised ; the essential points of the life history of the insect, so that its habits
may be understood and missing links filled in ; and, above all, the best remedy under
existing local circumstances ; and, lastly, a statement of such information with regard to
the pest as may be lacking.

During a somewhat extensive intercourse with farmers, I have always found
them anxious to learn anything about injurious insects and the means of combating
them. As a general thing they are willing to devote both time and labour to any
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experiments suggested, if there is only a chance of success; but they complain phat
frequently writings, which are professedly written expressly for them, are unintelligible,
that there is too much detail concerning the life history, or that even under remedies
there is frequently a long string given without comments, some of which are good and
some useless. Now this is to a certain extent true, and is due I think to two causes,
either, as stated in Insect Life, that ¢ Economic entomology has heretofore greatly suffered
by the writings and pretensions of those who have no sort of appreciation of its real value
and importance, but who, writing at second hand upon subjects of which they have no
personal knowledge whatever, are just as apt to disseminate error as truth,” or perhaps
to the fact that some entomologists have tried to cover too much ground, and, while
professedly writing articles for the good of a class which it is assumed has no knowledge of
scientific terms, at the same time endeavour to maintain their scientific status and secure the
credit of priority in description or discovery. I would venture the opinion that it is impos-

sible to combine these two causes advantageously, and that the scientific details and neces-

sary descriptions and discussion of theories would find a more appropriate place in the
scientific ]H'rim]ix':d~. and transactions of societies devoted to the .\ulljt'\'t; whilst the
results—the practical application of our work for the good of the country—should be
published where, and in the manner, they can do the most good. It will be seen in this
way that I give the highest place of honour to economic entomology, and this I really
believe to be a proper arrangement. The systematic classification of orders and genera
and the arrangement of large collections so as to understand the proper relationships
which exist are matters of engrossing interest, but the intelligent application of this
knowledge for the benefit of mankind at large draws such vast consequences in its wake
that it demands the attention of entomologists. %o great, however, is the field of
entomology that it cannot possibly be covered by any one individual, and the work of
specialists in every department is necessary. Owing to the institution of the various
experiment stations in the United States with their several entomologists, doubtless the
attention of many will now be turned to enton.ology who otherwise would not have
thought of it ; and also so many men entering enthusiastically upon the field at the same
time to do original work will certainly have the effect before long of producing eminent
and useful public officers. I therefore make a special appeal to you to consider now
whether a nnion which would be the means of bringing together, at least once a year, all
those working specially in economic entomology, would not be a useful institution, Some
of the official entomologists have been well trained in economic entomology, whilst others
are young men fresh from college and with only a general knowledge of the subject. To
these latter, of course, by far the greatest advantage would accrue; there is such an
infinity of small things and so many doubts which a word from one of greater experience
an settle, that the meeting, if only once a year, where questions of economic interest
alone would be discussed, would be, I believe, an inestimable boon to all of us. And, from
the favour with which this suggestion has been received by many of the fathers of
economic entomology, I believe that even they would reap sufficient benefit from the
experience of others to well repay them for any time they might devote to these meetings
for the encouragement of others or for the good of the cause, Without going into too
great detail, I shall mention one or two of the advantages which it has occurred to me
will be secured in connection with such an organization. First of all, it will give
opportunities for a large body of earnest workers, in the same field and with the same
interests, to become acquainted with each sther, and this I consider a point of great
importance. I regret to say that it cannot be denied that there is sometimes evidence of
unkind feeling towards fellow students in scientific writings. The social intercourse
which would be engendered by the union would do much to put an end to this. Many
small matters which might offend or hurt can be overlooked, or, as we say, ‘“‘ understood,”
when we know the man from whom they emanate, and I presume my experience of life
cannot have been very widely different from that of other people when I have found far
more to like than to dislike in everyone when you come to know them. Well, this union
will allow us to know each other. It will give us an opportunity for systematic work,
Problems frequently arise of paramount importance to the whole country ; by this means
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it will be possible to delegate certain parts of any special investigation to such students
as may have special opportunity therefor.

Above all the union will be an advisory board, either for discussing matters of great
interest to ourselves, or for the advice of the Legislature upon occasion of any serious
visitation or threatened visitation by insect enemies ; and thus while we are united we
shall do far better scientific work, we shall uphold better the dignity of our offices, we
shall gain the confidence of the public and of the government, and we shall be bound
together in a solid union for our own good and that of the country at large.

Although I have taken the liberty of bringing this matter before you now, and ask
you to express an opinion on it at once, as you are well aware it is no new idea sprung
upon the meeting unawares. As I have mentioned, notices have appeared in lasect Life
suggesting the matter, and I have myself distributed, to every one who I thought
would be interested, a circular notifying them that I proposed bringing the matter up
for discussion to-day.

I'he movement seems to have originated with the very eminent United States
Entomologist, Prof. C. V. Riley, who has done so much by his writings and successful
experiments to raise economic entomology to the honourable position it now enjoys in
the appreciation of intelligent people of all classes.

And now, gentlemen, allow me thauk you for the great honour you conferred upon me
when you elected me to preside over you during the past year and at this meeting. I
hope sincerely that the Entomological Club of the American Association may continue to
prosper and be the means of bringing us all together at least once a year, like the members
of a large and attached but widely scattered family, who rejoice when, on such festiv:
as Christmas, New Year’s or Thanksgiving Day, an excuse or opportunity is given for
a social reunion, where we may discuss with each other, in a friendly manner, matters of
general interest. I trust that during the present meeting the deliberations may be carried
on in the same spirit of kindness and forbearance which has always characterized
previous meetings, and in conclusion I hope that we all may be long spared to meet annually
and derive from each other the benefits of scientific discussion and enjoy the social
pleasures of mutual intercourse.

I am, gentlemen,
Your obedient servant,

JAMES FLETCHER.

At the close of the address attention was called to the absence of the Becretary,
and on motion Clarence M. Weed was elected Secretary pro tem. A long discussion
followed concerning the advisability of organising such an association as was suggested
in the President’s address, Letters were read by the President from F. M. Webster,
Herbert Osborn, A. H. Mackay, F. B. Caulfield, T. E. Bean, M. H. Beckwith, W, B.
Alwood, W. H. Harrington, C. J. S. Bethune, J. B. Smith and C. M. Weed. Mr. Howard
also reported letters from L. F. Harvey, Lawrence Bruner, J. P. Campbell, C. W. Wood-
worth, C. P. Gillette, S. A. Forbes, E. J. Wickson, J. H. Comstock, all of whom heartily
favored such an organisation. Those present also expressed themselves in favor of it,
On motion the Club then adjourned to 9 a.m. en Thursday.

The Club met on Thursday morning pursuant to adjournment, Mr. Fleteher in
the chair, and proceeded to discuss the entomological matters touched upon in the Presi-
dent’s address.

In reply to a query from Mr. Howard, Mr. Fletcher said he never bred an
P! juer

parasites from Nematus ericksonii, though he had bred thousands of this species. Mr.
Howard said he was especially interested to learn, because a few years ago Dr. Packard
described a Pteromalus parasitic on this insect which had since proved to be the same as
a European parasite.
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Prof. Cook and Mr. Howard reported the successful use of poisoned baits of
clover and similar substanees in destroying cut-worms. The former had tried it in general
field culture in Michigan. Patches of clover were sprayed with Paris green water, then
the clover was cut, placed in a waggon and earried to the field where it was distributed
in forkfuls before the crop was planted. The eut-worms fed wpon it and were killed.
Prof. Smith reported that this method had also been successfully used in New Jersey.
Mr. Fletcher called attention to the fact that the worms are not killed immediately but
go beneath the soil surface about an inch where they die in the course of a day or two.

Prof. Cook had also tried planting susculent plants in fields of grape vines and
apple trees to prevent the climbing cutworms from injuring the buds, with considerable
success. He had bred Meromyza Americana from oats very frequently. Prof. Smith had
often taken adult Jeremyza in a sweep-net in New Jersey, but had not known it to do
any serious damage. He said that the Wheat Midge did some injury in New Jersey.

Mr. Fleteher thought no remedy for the Wheat Midge had been suggested but
that of destroying refuse. Prof. Cook advocated pushing the crop to rapid maturity.
Prof. Saunders reported this pest very destructive in many parts of Canada. At Prince
Edward’s Island farmers plant either very early or very late to avoid it. Had lately seen
many flies about infested heads which he supposed to be parasites.

Prof. Cook said that one of the most serious pests in Michigan was the wire-
worm for which no successful remedy was known. One year's cultivation of buckwheat
would not destroy them. He also asked how Chrysopa larva feed, reporting observations
indicating that the juice of the victim was sucked in through the long jaws. Similar
observations upon the mode of feeding of Syrphus larva showed that they partially roll
themselves inside out, making a sort of funnel of themselves in sucking their victims,

In speaking of injury to Larches by Nematus erichsonii, Mr. Howard reported
that Dr. Packard had figured in the forthcoming report of the U, 8. Entomological Com-
missior, Larches killed by repeated attacks of this insect, and added that there were Elms
on the Department grounds at Washington that had been defoliated year after year by
another insect but yet were still vigorous.

Mr. Saunders reported that the bean crop had been badly injured by cut-worms
this year.

Mr. Howard called attention to the ease with which parasites of scale insects
can be carried from place to place.

Prof. Smith made some remarks on the structural peculiarities of the genus Agrotis
tending to show that a loosely assembled mass of species is classed under this generic
name. He described the variations in the palpi, the frons, the thoracic tuftings, the
artenn, the legs, the wing form and the general habitus, and showed that any definition
of the genus based upon the existing assemblage would take in every Noctuid, with naked
eyes and spinose tibiw, hind wings net red or banded. He gave some of the characters
upon which he had divided the genus and stated that a monographic revision of the
species was completed in MSS. and about ready for the printer,

Mr. Weed then read a paper on *

ixperiments with
Cucumber Beetle.”

temedies for the Striped
In the discussion which followed Mr. Howard reported that “ X, O. Dust”—a

patent ecombination of ground tobacco and some other substances—had been found a
specific for the flea-beetle.

Mr. Smith reported that he had found the same substance an excellent remedy
for the Horn Fly, Asparagus beetle larvae, and many other pests.
better suceess with tobacco decoction than dust.
for_use on domestic animals,

Prof. Cook reported
Found the decoction the best remedy

™ - o .
Prof. Cook read a paper giving an account of injury to furniture by a small beetle,
Lasiodsrma serricorne not hitherto reported to have such habits.

The Olub then adjourned to meet at 1.30 p.m,
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At the appointed time the Club was called to order by the President.

A paper on “ Experiments with Remedies for the Plum Curculio ” was read by Mr.
Clarence M. Weed.

Mr. Smith called attention to the fact that in New Jersey there was no second
brood of the Elm Leaf Beetle this season. Prof. Hargitt reported that peaches were
geriously injured by the curculio in south-western Ohio this season.

Prof. Cook then read an extract from a bulletin of the Michigan Agricultural College
concerning spraying with the arsenites, showing that London purple in his experiments
had injured foliage more than Paris green.

A long discussion followed concerning the injury of foliage by the application of
the arsenites, in which various opinions were expressed, the most important point brought
out being the necessity of an exhaustive investigation of the whole subject.

Prof. W. O. Atwater, of the Office of Experiment Stations of the Department of
Agriculture, was then introduced to the Club, and gave a pleasant talk, especially with
reference to the co-operation of his office with the recently organised Association of Official
Economic Entomologists.

The election of officers then took place with the following result

3 ——|’ru\i<].xnt,’ A,
J. Cook ; Vice-President, . J. S. Bethune ; Secretary, F. M. Webster,

On motion of Mr. Smith the secretary pro tem was authorised to publish the pro-
ceedings of the Club in Entomologica Americana.

The Club then adjourned to meet after the adjournment of the Biological Section,
JA. A, A. 8.

On re-assembling, Mr. L. O. Howard read a paper entitled “ On the Parasites and
Predaceous Enemies of the Grain Plant-louse,” in which he reviewed the previous litera-
ture and discussed at some length the rearing by the Division of Entomology, U. 8
Department of Agriculture, of nine true parasites of Siphonophora avewc.
of all of the species were exhibited, together with a full series of speeimens.
was discussed by Mr. Saunders and Prof. Cook.

[llustrations
The paper

Mr. H. H. Lyman read a paper on * Variation in the genus OCallimorpha,” in
connection with which he exhibited a large series of specimens and discussed at length
the question of specific limitations. The paper was discussed at length by Prof. J. B.
Smith.

A letter from Mr. Wm, H. Edwards was then read by the Secretary, giving the
results of breeding experiments for the season.

The Club then adjourned sine die.

CLARENCE M. WEED,

Secretary pro tem.

ASSOOCIATION OF ECONOMIC ENTOMOLOGIS

In pursuance of the call published in the Canadian Entomologist, in Entomologica
Americana, and distributed by James Fletcher, President of the Entomological Club of
the A. A. A. 8., the following persons met in Toronto on August Z8th, at 4 p. m.:—James
Fletcher, Clarence M. Weed, A. J. Cook, L. O. Howard, John B. Smith, 0. J. 8. Bethune,
H. Garman, W. Saunders, C. W. Hargitt, and others. Organization was effected by the
election, upon motion of Prof. J. B. Smith, of Mr. James Fletcher as chairman, and
Clarence M. Weed as secretary. Mr. Fletcher, in taking the chair, set out the advan-
tages of organization, and urged the formation at the present time of an association that
might be specially devoted to entomology in its economic aspect. ~ Remarks to the same
purpose were made by Prof. Cook, Prof. Smith, Mr. Weed, Mr. Howard, Dr. Bethune
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and Mr. Garman. After full discussion, Prof. Cook moved, seconded by Prof. Smith,
that we do now decide to organize an * Association of Official Economic Entomologists.””
Qarried unanimously,

Mr. Fletcher submitted a draft of a constitution drawn by Mr. Howard and himself,
after consultation with others.

The proposed constitution was discussed clause by clause, amended and corrected,
and finally adopted as a whole in the following shape :

CONSTITUTION.

1. This Association shall be known as the Association of Official Economic
Entomologists,

2. Its objects shall be: (1) To discuss new discoveries, to exchange experiences, and
to carefully consider the best methods of work ; also (2) to give opportunity to individual
workers of announcing proposed investigations, so as to bring out suggestions and prevent
unnecessary duplication of work ; (3) to assign, when possible, certain lines of investiga-
tion upon subjects of general interest ; (4) to promote the study and advance the science
of entomology.

3. The membership shall be confined to workers in economic entomology. All
economic entomologists employed by the general or State Governments, or by the State
Experimental Stations, or by any agricultural or horticultural association, and a!l teachers
of economic entomology in educational institutions, may become members of the Associa-
tion by transmitting proper credentials to the secretary, and by authorising him to sign
their names to this constitution. (Other persons engaged in practical work in economic
entomology may be elected by a two-thirds vote of the members present at a regular
meeting of the Association, and shall be termed associate members. Members residing
outside of the United States or Canada shall be designated foreign members. Associate
or foreign members shall not be entitled to hold office or to vote.

4. The officers shall consist of a President, two Vice-Presidents and a Secretary, to be
elected annually, who shall perform the duties customarily incumbent upon their
respective offices, The President shall not hold office for two consecutive terms.

5. The annual meeting shall be held at such place and time as may be decided upon
by the Association. Special meetings may be called by a majority of the officers, and
ghall be called on the written request of not less than five members. Eight members
shall constitute a quorum for the trensaction of business,

6. The mode of publication of the proceedings of the Association shall be decided
upon by open vote at each annual meeting.

All proposed alterations or amendments to this constitution shall be referred to a
gelect committee of three at any regular meeting, and, after a report from such committee,
may be adopted by a two thirds vote of the members present, provided that a written
notice of the proposed amendment has been sent to every voting member of the Associa-
tion at least one month prior to date of action,

(Signed) James FLETCHER, CrLarexce M. Wexp,
A. J. Cooxk, E. Baynes REep,
JouN B. Swmrrnh, H. GARMAN,
CuARrLES J. S. BETHUNE, C. W. HarcIrr.
L. O. Howarp.

The hour being late, Mr. Howard moved an adjournment to the 29th, after the
meeting of the Biological Section of the A. A. A. S8.—Carried.

The Association met, pursuant to the adjournment, at the call of the Chairman pro
tem, at Scarborough Heights, near Toronto, at 4 p.m., Aug. 29th ; the Chairman, Mr.
Fletcher taking the chair. On motion of Prof. J. B. Smith, seconded by Mr. L. O.
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Howard, the reading of the minutes of the meeting of the Committee organizing the
" Association was dispensed with, and resolved that the members present do sign the con-
“stitution as read and approved at the last meeting, and that by their action the Associa-
tion of Official Economic Entomologists be, and is hereby duly organized. The following
members then signed the Constitution in the order named :—James Fletcher, Chairman ;
A. J. Qook ; John B. Smith ; Chas. J. 8. Bethune ; L. O. Howard ; Olarence M. Weed ;
E. Baynes Reed ; H. Garman ; C. W. Hargitt. The Secretary was authorized to transfer
the signatures to the minute book of the Association and to add the signatures of those
who had expressed a desire to jo'n in the work of the Association.

Letters were then read from Dr. F. Goding, Illinois, and Dr. J. A. Lintner, New
York, expressing sympathy with and approval of the objects of the Association, and asking
to be enrolled as members.

On motion of Prof. Smith, seconded by Mr. Weed, the election of officers was then
proceeded with.

Prof. Smith nominated Prof. C. V. Riley as first President of the Association, stating
that his recognized pre-eminent position as an economic entomologist, and his active
interest in the work of establishing this Association, entitled him to the honor and
recognition of the Association by election to that office. The nomination was seconded
by Dr. Bethune and Mr. Weed each stating the high claims of Dr. Riley to the position.
On motion of Prof. Cook, seconded by Prof. Smith, Dr. Riley was elected by acclamation.

Prof. Smith nominated Prof. S. A. Forbes as 1st Vice-President of the Association.
The nomination was seconded by Mr. Howard, and Prof. Forbes was elected by acclama-
tion.

Mr. Weed nominated Prof. A. J. Cook, as 2nd Vice-President of the Association.
The nomination was seconded by Dr. Bethune, and Prof. Cook was elected by acclamation.

Prof. Cook then took the chair and the meeting was carried on under his presidency.

Mr. Howard nominated Prof. J. B. Smith as Secretary of the Association. The
nomination was seconded by Prof. Hargitt, and Prof. Smith was elected by acclamation.

On motion of Prof. Smith, the President was authorized to appoint a committee of
two to prepare such by-laws as may be deemed expedient, to he submitted for approval
by the Association at its next meeting.

Prof. Cook appointed the Secretary and Mr. Howard as such committee.

On motion of Mr. Howard, it was resolved that the next annual meeting of the
Association be held at the time and place where the Association of Agricultural Colleges
and Experiment Stations next meets.

On motion of Prof. Smith, the Society then adjourned.

Joux B. Smith, Secretary.

ASSOCIATION OF ECONOMIC ENTOMOLOGIST
MEETING.

In pursuance of the resolution adopted at the meeting in Toronto, when this society
was organized, the association met at Washington, D. C., on the 12th of November,
From the New York Weekly Press we have obtained the following report of its
proceedings.

—FIRST ANNUAL

A number of well known entomologists were in attendance. In addition to the
president, Dr. Riley, entomologist of the United States Department of Agriculture, and
curator of insects in the United States National Musuem, and his principal assistant
Mr. L. O. Howard, who acted as secretary, we may mention: Dr. J. A. Lintner, Staté

. Entomologist of New York ; Professor S. A. Forbes, State Entomologist of ll]inois;
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Professor A. J. Cook, entomologist of the agricultural experiment station of Michigan
and professor of entomology in the Michigan Agricultural College ; Professor William
Saunders, director of the experiment stations of Canada and author of the well-known
¢ Saunders’ Insects Injurious to Fruits and Fruit Trees;” Professor Lawrence Bruner,
entomologist of the experiment station of Nebraska ; Professor J. P. Campbell, entomolo-
gist of the experiment station of Georgia : Professor C. P. Gillette, entomologist of the
experiment station of Towa ; Dr. R. Thaxter, entomologist and botanist of the experiment
station of Connecticut ; Professor H. Garman, entomologist of the experiment station of
Kentucky ; Professor W. B. Alwood, entomologist of the experiment station of Virginia ;
Professor O. Lugger, entomologist of the experiment station of Minnesota ; Professor M.
H. Beckwith, entomologist of the experiment station of Delaware; Messrs. W. H.
Ashmead, E. A. Schwarz, M. L. Linell, C. L. Marlatt, Tyler Townsend and T. Pergande,
assistants in the Entomologist Bureau at Washington ; C. R. Dodge, the Agricultural
Editor of the Weekly Press, who was formerly connected with the entomological work at
Washington, and several entomologists who do not occupy official positions.

The main objects of the gathering were to discuss plans for co-operation, to exchange
ideas as to methods of work, to discuss the desirability of uniformity of methods in certain
kinds of experimentation so as to render results more readily comparable, to talk over
late discoveries and to compare notes generally. Washington, with its large collections,
its libraries and its large number of resident entomologists, including a flourishing entomolo
gical society, was well chosen as a place of meeting, and from every point of view the
meeting was a success, [ts sessions lasted three days, the 12th 13th and 14th, and wany
important topics were discussed and several valuable papers were read. To some of these
we may briefly refer.

Professor Garman, of Kentucky, read a paper entitled “ The Bordeaux Mixture as
an Insecticide,” in which he detailed recent experiments which had proven that the mixture
in question (sulphate of copper and lime) not only acts as a fungicide in remedying grape
mildew and black rot as well as potato rot and scab, but that it also both deters and
destroys the insects infesting these plants, so that one application of the mixture to
potatoes, for instance, will not only prove a remedy for the rot but also for the flea beetle
and Colorado beetle,

In commenting upon this paper Professor Riley mentioned the facts concerning the
discovery of the fungicide properties of this mixture which he had learned the past
summer in France, and which are not known in this country. It was accidental. For
years the vinegrowers near Bordeaux had been in the habit of poisoning their outer rows
of vines with this mixture to deter thieves. On the appearance of the mildew
(peronspora) some years ago, it was noticed that the outer rows did not suffer, and it
was not long before it was discovered that the poisoning was the cause of the immunity,
and this particular mixture has since remained at the head of the cheap remedies for
many fungous diseases.

The important topic, “ How far shall we recommend Patent Iusecticides and
Machinery,” was brought up by Professor Cook, of Michigan, and occasioned an animated
discussion.  All of the participants had received patent nostrums by the score from the
inventors or manufacturers, with request for examination and test and recommendation
if the test proved favorable, A very healthy sentiment againsc fraud and even against
unnecessarily high-priced merit was evinced, and it was finally unanimously agreed that
the proper policy among official entomologists is not to recommend, even by mention,
any patent insecticide until by chemical analysis and careful field test it is found to be
either superior to or cheaper than and, at least, as good as the well-known and generally
recommended non-patented mixtures used for the same purpose, '

Professor Gillette, of Iowa, brought out some interesting points in a paper entitled
“ Spraying Points,” which summarized careful experiments with the different watery
arsenical mixtures upon the foliage of fruit trees, and which was very timely, in view of
the recent general adoption of these solutions against .ne codling moth and plum curculio.
He concluded that white arsenic freshly mixed in cold water does less damage to foliage
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than any other arsenical mixture, but when boiled in water before dilution it is the most
injurious to foliage, showing plainly that it is the dissolved arsenic which burns the leaves,
since in a cold, fresh mixture less than 1 per cent. of the arsenic is actually dissolved.
Paris green, his experiients showed, injured the leaves more than the cold, white arsenic
mixture, and London purple more than the Paris green, but both were less harmful
than the boiled solution of white arsenic. All mixtures were of uniform strength, and
the tests were most carefully made.

Professor Cook agreed with Professor Gillette as to the relative merits of Paris green
and London purple, but Professor Riley and Dr. Lintner were inclined to stand by London
purple on account of color, price and well-proven value,

A discussion of great importance to the members of the association was started by
Professor Forbes, of Illinois, in a paper on “ Office and Laboratory Organization. Pro-
fessor Bruner, of Nebrask L, presented a paper on the corn root-worm, which he instanced
as a striking example of the ever-recurring change of habit among insects, which, is
continually making new pests from heretofore unnoticed species,

The topic of co-operation was long and thoroughly discussed and many valuable sug-
gestions were made, and the outcome was that a committee, consisting of Professors Riley,
Forbes and Uook, Dr. Lintner, and Professor J. [.. Comstock,
appointed to consider and report to the next annual meeting

of Cornell University, was

upon a method or methods
to secure co-operation among the members of the association

Other papers were read of a more technical character and consequently of a less
general interest, and when the hour of adjournment arrived on the evening of the third
day it was found that the programme had not been finished, and the members separated
with regret to take up once more in their respective States active warfare against the
great and ever-increasing armies of insect pests,

POPULAR AND ECONOMIC ENTOMOLOGY.
WINTER COLLECTING.,

In the continuous chain of nature, great interest will be found at every link, and
things unexpected, strange and of marvellous beauty will appear at every point. Even
in Canada, snow and ice-bound for so many months in the year, there is much collecting
which can be done in the winter, A favorite occupation of the writer is to go off collect-
ing with a congenial companion upon snow-shoes. The charm of this pleasant exercise,
in which, supported by the light snow-shoes, one can visit places inaccessible during the
summer, is in no way diminished by being able te take home with you specimens which
will afford ample occupation for many evenings. Starting off in a straight line, many
objects of interest are met with as we go along across fields and fences, through woods
and swamps and over rivers, hills or even mountains, all levelled and smoothed down to
an even surface by their thick covering of ice and snrow. In passing through the woods
and swamps, cocoons are eagerly looked for on the slender boughs of trees and shrubs.
It is seldom that we are not rewarded with cocoons of the large Emperor moths. In
crevices of bark and beneath moss, many hibernating insects are discovered of several
orders ; larvie of moths and chrysalids of butterflies, bettles and hemiptera. One of our
annual trips is to a certain tree for the pretty little homopteron, which forms galls on
the leaf of the hack-berry, (Psylla celtidis-mamma, Riley) and which passes the winter in
a torpid state beneath the scales of the bark of the hack-berry, the color of which it
closely resembles.  In passing through the swamps, tufts of moss are pulled from any
exposed hummocks, to be picked to pieces at home when they have thawed out. There
will be found many treasures which we have not found in any other way. Every cluster
of leaves adhering to a deciduous tree, or swelling upon a stem, has to be examined for
the cause, and if it prove to be the work of insects, must be put into the bag for exami
nation. The only apparatus necessary for these expeditions is a bag slung over the

The bag acts as




a large pocket, and saves the inconvenience of unbuttoning your coat when perhaps the
thermometer is below zero. The hook on the stick is useful for pulling down boughs or
pulling yourself out of a hole ; the spike for prying off pieces of bark or digging into old
stumps,

Objects of great interest, some of which can be better collected, and from which the
insects can be more successfully bred when collected in the winter time, are the various
kind of plant galls. These require little trouble; all that is necessary is to put
them away in glass jars and keep them closed. After a time the oceupants begin
to emerge, and to the surprise of the uninitiated, although each kind is made by only
one kind of insect, from the galls will be produced perhaps half a dozen distinct species.
These are most of them parasites upon the gall-maker, or what are known as the
inquilines or guest flies. The gallimaker produces the gall upon the plant. In this gall
some of these guest flies deposit their eggs, and the young grubs feed upon the substance
of the gall, or others again live as parasites, either upon the grubs of the gall-makers or
their guests, Watching these as they emerge, and making notes upon them, will be found
most entertaining at a time of the year when there is little active life out of doors. A
further zest is added to this department of study from the fact that so little has been
done in this line that many of the flies so bred will be new to science.

Other places which may be visited in the winter are groves of evergreens, where
much will be found to repay the collector. Amongst the leaves of the pines are cases of
larvee, and on the leaves themselves are the burrows of the caterpillars of a tiny moth.
Beneath the bark are numerous scolytid bark-borers, and from the solid wood beneath
may be extracted the large grub of the timber-borers. To obtain these last, however, an
axe will be found necessary. In the garden the horticulturist will find plenty of work
with which to occupy himself profitably. The egg mosses of the tent caterpillar should
now be collected and destroyed, as well as those of the tussock moths. Clusters of dead
leaves should be removed trom apple trees, and thin stems cleared of the scales of the
oystershell bark-louse and other small insects which winter in rough places on the bark
or amongst the buds.

In addition to the above work out of doors, much is to be done during the winter to
prepare for the work of the coming season. Apparatus and storing boxes for specimens
should be prepared well beforehand, or perhaps when the time comes to use them oppor-
tunities will be lost. Some simple elementary book should be procured and read at
leisure. In our library at London we have for the use of our members, many books of
this nature, which can be borrowed by applying to the librarian. We should recommend
to beginners, Kirby & Spence’s Entomology, Packard’s Entomology for Beginners, and
Comstock’s Introduction to Entomology.

THE APPLE TREE TENT CATERPILLAR. THE AMERICAN LACKEY MOTH.

(Clisioeampa Americana, Har,)

There are two kinds of caterpillars which every year commit serious depredations
in our Canadian apple orchards, although they by no means confine their attentions to
that tree. These are the larve of the American and Forest Lackey moths, two species
of brown moths which frequently fly into houses at night during July, and draw atten-
tion by their headlong, reckless flight, dashing themselves against the ceiling and the
walls and very often finishing up by getting into the lamp chimney. Speaking generally,
there is a great resemblance between these two insects in appearance and habits, and
the same remedies are applicable for both. When examined carefully, however, they
differ considerably in all their stages, and may be easily recognised.

They belong to the Bombycide or Spinners, a family which contains the silk worm
moths and several other thick-bodied hairy moths, with large wings but small heads,
bearing pectinated antenne, and having the mouth parts ilnin-rfvct, or as in those now
under consideration not developed at all. The caterpillars of the Bombycide are usually
hairy or tufted, and when full grown spin a coeoon for the protection of the short thick
chrysalids,
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At fig. 3 the different stages of the American Lackey moth are given. This species

appears in the perfect state in the beginning of July, about a week earlier than the
other species referred to above, which iz known by the name of the Forest Tent Caterpillar.
C. sylvatica, Har,)

(C, disstria, Hub.

The American Lackey moth (fig. 1 female, fig. 2 male) is a pretty species of a dull but
rich reddish-brown color, having the upper wings crossed obliquely by two clear whitish
parallel lines. In rare instances these show faintly on the lower wings also. The fringes
of the wings are of the same color as the oblique lines, The space enclosed between the
light lines is paler than the rest of the wings in the males, but of the same color or
rather darker in the females. On the under side all four wings are crossed by a well
defined irregular whitish bar. The perfect insects, having their mouth parts undeveloped,
partake of no food, but devote the whole period of their short lives to the perpetuation
of their kind. As soon as they have paired and the females have laid their eggs, they

die. The eggs (fig. ¢)are deposited in rings upon the smaller twigs of various trees, usually

Fia. 8.

within a short distance of the tips. FEach egg-cluster contains from 200 to 300 eggs,
which when laid are covered with a liquid glutinous substance, which soon dries and cements
them firmly together, and protects them from rain and the weather.

A surprising point in the life-history of these insects, is that about a month after
the eggs are laid the young caterpillar is fully formed inside the egg, and it remains in
this condition all through the winter, only eating its way out of the egg in the following

3 (EN.)



34

spring, when the leaves expand. Immediately upon hatching, the young caterpillars
consume the aluti'nmm covering of the eggs, and then lose no t,imumin :ttmckil::' éhe fg]ia"e
They at once begin thg construction of their tent, which is a web of fine silkb spun in t-il;;
nearest fork of the twig upon which they were hatched. This tent is incrm;v(l in size

the wuﬁlt‘]dll:lfﬂ grow, and if left undisturbed is sometimes nearly a foot in (ylil}uneter Tl?:
vutvrpl'llurs are very regular in their habits, marching out in regular pmc('wion; ea 'll
following close behind the one in front of it, From the habit of tlTv larvee ()futlli;,\fe;ltlll
m_' nmrf'hmu out in bodies to feed, they are known in Europe as "pmcvssion'lrl 2%*8
pillars. ’  When their appetites are satisfied, they return again to th‘vif t r:tr
to rest. They do not feed at night nor in .\ll»l‘lll)" weather., :‘I‘lltxy usually do (1 :
leave their tent until after nine in the morning, and have all returned ln-f;oru Zundm;o
They are "_':-w'rulli\' inactive in the middle of the day. When full grown the t";.t('r 1illfllrl"
are two inches in length, and beautifully marked with black, \\'iit(-. blue, \"('”u‘\\' n(m.;

brown, in the pattern shown in fig. 3, 5. The continuous stripe down the back is white
’

and m'r\"v:a as a (hmm-tm- mark by which this species can be at once known from the
Forest Tent caterpillar, (fig. 4) which has this dorsal stripe broken up inio spots leiq

er also differs i i 3 rely spi " 8i
hlm . so differs in no} constructing a tent, but merely spins a mat of silk on the side of
the tree or upon one of the large branches, on or near which it lives more or less in
v(m.nn\mlty : but it has not the same social habits as its relatives. Just before they spin
their vm[-om_ns the caterpillars wander very much, seeking a suitable place. The (")1"(?011
(fig. 3, d) is greenish yellow, and contains ¢ y ial li : ‘

f ) ains a powdery materis 20 sred sulphur
(fs. 5,8 Is grosmiah 7ol S I ry material like powdered sulphur.

$ g about eighteen or twenty days after the cocoon is made

demedies The 3 successf i 1 i :

) .[U/// lies.- The most succe gsful remedies with these insects are undoubtedly hand
picking. During the winter the egg-clusters (fig. 3 ¢, and fig 5) can be easily collected
mull (]l|1 .\ltroy]( d. : They ].m always laid upon the small twigs and near the tips, so that if
a dull day be chosen they can be easi tecte ainst the sky : ihen

¥ "{ St y A ily detected against the sky, and can then be cut off
and burnt, when of course that tree is exempt from aitack antil eggs are laid again the

ek Chen A e . pL . 68"~ 4
next year. lf tln:q precaution is neglected, the nests which are conspicuous Dol)jocts
;n-ton- L!ui fu]lflg(' is fully expanded in spring, must be cut off and destroyed. An invlusim’x

rom ““{;11 h ‘iormg trees can be pruvn.ul.v(l by tying a strip of cotton batting around the
trunk, which the caterpillars have difficulty in climbing over.

CUT-WORMS,

Of all the injuries committed year after year u i

; 4 pon field and garden crops
more annoying than those due to the ravages of the various catlipillurs kn}:)w:vnnosge()fz
worms. These are the larve of dull-colored, active moths, belonging for the most part
to the three genera, Agrotis, Hadena, and Mamestra, and in North America alone cogsti-
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tute an army of no less than 340 different described. species, many of which are, at
times, very abundant. They may be described, in a general way, as smooth, almost
naked, greasy-looking caterpillars, of some dull shade of color similar to the ground in
which they hide during the day. The head is smooth and shining, and sometimes of a
different color from the rest of the body. On the segment next to the head is a smooth
plate, known as the thoracic shield, and there are three or four series of bristle-bearing
tubercles along the sides. Their habits are nocturnal, that is, they feed at night and lie
hid during the day-time. The habits of most cut-worms are as follows :—The eggs are
laid in spring, summer or autumn, and the insects pass the winter either in the perfect
moth state, as a half-grown caterpillar, or as a chrysalis. Those which hibernate as
moths, lay eggs in the spring and moths are produced in the autumn. The eggs which
are laid in summer and autumn hatch soon after, and the caterpillars either become full
fed the same season and pass the winter underground in the chrysalis state, or, after feed-
ing for a short time, become torpid, and so pass the winter beneath stones, heaps of dead
vegetation, or in cells beneath the surface of fhe ground. The injury done by the young
caterpillars in the summer and autumn is seldom noticed at those seasons, on account of
the abundant vegetation ; but, in the spring, not only are the caterpillars larger and
capable of more mischief, but the land is cleared of all vegetation other than the crop
which is to be grown. They are then particularly troublesome in gardens, cutting
off young cabbages, tomatoes, and other plants as soon as they are pricked out., When
full fed, these caterpillars burrow into the ground to a depth of some inches and turn to
brown chrysalids inside a smooth cell or a light cocoon, Fig. 6. From these, after a few
weeks, the perfect moths emerge. They are very active at night, and, when disturbed,

. have a habit of dropping to the ground and remaining per
fectly still ns if dead, where, from their dull colors, they are
difficult te detect. When at rest, their wings lie horizontally
over their backs, and the upper ones entirely cover the

lower pair. The upper wings are generally crossed with one
or more waved lines, and always bear two characteristic
marks—one about half way down the wing, orbicular in
shape ; the other nearer the tip, reniform or
kidney shaped. Fig. 7 shows “The Gothic
Dart Moth” (dgrotis subgothica, Haw.,) with
wings closed and expanded ; this is a very coin-
mon and injurious species, the caterpillar of
which is too well known as the ‘ Dingy Cut-
worm.”

Fi1c. 6—CocooN.

Cut-worms may be divided mto three
classes, according to their habits, and remedies
must be applied in a slightly different manner ‘
for each. These classes are :— Fi6. 7—Gorric Dart Morn.

1. Climbing Cut-worms, or those which climb trees and destroy the buds

2. Surface Cut-worms, or those which live on the surface of the ground and cut off
herbaceous plants just beneath the surface of the soil.

3. Those which combine both of these habits.

Of the first class, a good representative is the
Climbing Cut-worm (dgrotis scandens, Riley). The
Dingy Cut-worm, the caterpillar of the Gothic Dart
Moth (Fig. 7) belongs to the second class, and the
“ Variegated Cut-worm ” (4 grotis saucia, Treit.), and
the “ Yellow-headed Cut-worm,” which turns to the
“ Amputating Brocade Moth ” (Hadena arctica, Bois.)
(Fig. 8) are good representations of the third class,

Fia. 8—AmpuraTING BROCADE MOTH,
be used for cut-worms. For the climbing kinds, the best remedy is to place round the
stem of the tree or bush to be protected, a strip of tin four inches wide, the lower edge

Remedies.—There are several remedies which may
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can be pressed into the ground, and the tubular shape is easily preserved by securing it
above with a piece of twine. This will effectually keep all cut-worms from the tree, for
these heavy-bodied caterpillars are unable to crawl over the smooth surface. A similar
expedient is to tie a band of cotton batting around the stem, as the caterpillars cannot
crawl over this yielding material.

For surface cut-worms the most efficient remedies are the following :—

1. Keeping down all weeds in late summer and autumn, so as to deprive those
species which hatch in the autumn of their food supply and winter shelter.

2. Burning off all the stubble and rubbish as late as possible in spring, when many
caterpillars and the eggs of some species will be destroyed.

3. Placing some substance with an obnoxious odor around young
plants when first set out, as fresh gas-lime, or sand or sawdust
saturated with coal oil or carbolic acid.

t. Wrapping. Young plants may be protected in a large
measure by simply wrapping a piece of paper around the stems at
the time of planting.

5. Tomato cans with the tops and bottoms cut out, placed over
the young plants, or strips of tin as suggested for Climbing Cut-
worms, will be found to well repay the trouble and expense of pro-
curing them.

6. Kerosene emulsions. Where these caterpillars occur in very
large numbers, spraying infested beds with a kerosene emulsion at
night has been found very beneficial.

F16.9—FIERY GROUND
BEETLE,
7. Traps. Placing bundles of leaves or grass, poisoned with Paris green, between
the rows of infested beds has been found a useful means of destroying large numbers of
these pests.

8. Hand picking. When a plant is seen to have been eaten off, of course the cut-
worm should always be looked for and destroyed. They will generally be found close to
the root and about an inch beneath the surface.

In addition to the above artificial remedies, nature has provided the farmer with
many useful and active assistants in the shape of various predaceous insects. Con-
spicuous amongst these are the Ground Beetles, which should be known by sight by
every one, so that they may be protected, and not, as is often the case, destroyed because
they .are insects. At Fig. 9 is shewn the ¢ Fiery Ground Beetle” (Calosoma calidum
Fab.), a common and very useful species. Its color is deep black with red (or some-
times green) glowing spots. The grub has been styled the ¢ Qut-worm Lion,” on account
of its useful habits of destroying these pests.

THE IMPORTED CURRANT SAW.FLY—(NEMATUS RIBESII, SCOP).

Amongst insects which every year make their presence noticeably apparent by their
injuries, and thus win the distinction of being  First-class Pests” to the fruit-grower,
not one, perhaps, is better known, nor, when not checked in its operations, more annoy-
ing, than the currant worm, the larval state of the imported currant saw-fly, Nematus
Ribesti, Scop. (=N. ventricosus, Klug).

This is a European insect, which, although it has only been noticed in America for
thirty years, has already spread over a large proportion of the settled parts. Early in
the spring when the buds are bursting upon the currant and gooseberry bushes, active
yellowish four-winged flies will be seen flying around the bushes or crawling over the
unfolding leaves. These are the parents of the currant worms. The two sexes differ
a good deal in appearance. At Fig. 10 they are both represented enlarged. The hair-
lines at the sides show their natural sizes. The male is shown at a. [t is slightly the
smaller, and is much darker in color. The head and thorax are almost black, with some
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dull yellow spots. The abdomen is dark above but yellow beneath and at the tip. The
wings are glossy with dark veins. The males are equally abundant with the females,
but are not so often observed, from the fact that they are seldom found on the bushes,
but fly near the ground and beneath the bushes as if to welcome the females when they
emerge from the soil, beneath which they have passed the winter in their snug cocoons.
The females are larger than the males, and of a bright honey-yellow color.

The greenish-white glossy eggs which are about one-twentieth of an inch in length
are laid along the main ribs, beneath the leaves of gooseberries and currants, as shown at
Fig. 11 (1). As soon as the young larve hatch, they at once attack the leaves upon
which the eggs are laid, and eat small holes, as shown in Fig. 11 (2 and 3). They are
very voracious, and their growth is very rapid indeed, little more than a week suffic-
ing for them to pass through all their stages. These characteristics added to the large
number of eggs laid by each female, make constant vigilance on the part of the
fruit-grower a necessity, or he will find his goose-berry and currant bushes stripped of
every leaf in a few days.

When the young larva come out of the eggs, they are about one-twelfth of an inch
in length, with large heads and a semi-translucent body. At first they all remain on the
same leaf, but as they grow large they separate and spread in all directions over the
bush, They are green at first, then dark bluish green, covered with small black dots,
each one of which bears a bristle, and lastly, after the last moult, pale green with vellow
extremities,

When full grown they spin smooth oval brown cocoons, which, however, are some-
times of a greenish white colour. Those of the summer brood are generally on or near
the surface of the ground, but at a considerable depth beneath it in the brood which
passes the winter inside cocoons. The chrysalis state is assumed at once in the summer
brood, and the perfect flies appear in about a fortnight. The autumn brood, however,
passes the winter in the larval state inside the cocoons, and the larve only change to
chrysalids a short time before the flies appear in the spring.

Notwithstanding that this insect is attacked by a host of parasitic enemies, it is gener-
ally necessary for the fruit-grower to apply active remedies. Of these, “ white helle-
bore ” is the best. One or two ounces of this powder mixed in a little hot water at the
bottom of a pail, and then filled up with cold water, will give a sufficient quantity of the
mixture to sprinkle a large number of bushes. This is most conveniently done with an
ordinary clothes whisk. The powder may also be used dry ; when mixed with four times
its bulk of common flour, it should be puffed over the bushes after rain, when the dew is
on them, or after they have been sprinkled with water. This is most conveniently done
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by means of the small hand-bellows, now obtainable at all chemists. With regard to the
danger of using this material, I will quote from an excellent and very complete article
upon this subject by Prof. W, Saunders, which appeared in our Ent. Soc’y, of Ont. Rep.
for 1871-2, p. 32. .

“ It has been urged against hellebore that it is poisonous, and great outcries have
been raised against it on this account. It is quite true that hellebore is poisonous when
taken internally in quantities, but if used in the manner we have indicated, no fear need
be entertained of the slightest injury resulting from it. Examined immediately after a

*thorough sprinkling with the hellebore mixture, the quantity on any bunch of fruit will be
found to be infinitesimal, and the first shower of rain would removeit all. If it be found
necessary at any time to apply the mixture to bushes where the fruit is ripe and just
ready to be picked, it might then be washed in water before using, which would readily
remove every trace of the powder. During the past ten years many thousands of pounds of
hellebore have been used in Europe and America for the purpose of destroying this worm,
and we know of no case on record where injury has resulted from its use.”

Another insect of the same family, and with very similar habits to the above, is the
Larch Saw-fly, Nematus Erichsonii, the larve of which are now spreading rapidly over
the Eastern United States and Canada. I have received inquiries concerning it from
several of our members in different provinces of the Dominion, particularly from Nova
Scotia and Quebec. The eggs of this species are imbedded in the soft wood of the young

shoots of the tamarac when growth first begins in June. The growth is stopped on the

side where the eggs are deposited, and the twig becomes distorted and is eventually
destroyed. This injury, however, is slight compared with the destruction of the foliage.

There are at the present moment in Canada, from the Atlantic coast as far west as

Ottawa, thousands of acres of tamarac entirely stripped of their leaves.

On another
occasion a fuller account of this injurious insect will be given.

THE TIGER SWALLOW-TAIL BUTTERFLY. (Papilio Turnus, L.)
Just about the time the lilac bushes open their fragrant blossoms the grand insect
shown at figure 12 may be seen either hovering over gardens and sipping the nectar of
flowers, or sailing majestically down some woodland glade. It generally appears at

Figure 12.

Ottawa about the first of June, and may be seen for a month or more.  Farther to the

north it comes later, not appearing at Nepigon, north of Lake Superior, until the end of
June. 4This insect has many characters which make it of interest to the collector. Its
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size and beauty make it a striking object in the spring landscape. Although it varies in
abundance in different years, it is generally one of the first treasures of the young col-
lector, and is*prized accordingly. The variations it presents in different latitudes and
the habits of its remarkable caterpillar are of great interest to the student. In the north,
including the whole of Qanada, the males and females are like our figure, having the
ground colour of a pale lemon-yellow, with rich black markings. The broad margin is
more or less powdered with blue scales, particularly on the hind wings, which are further
ornamented with a conspicuous orange-red spot, bordered with black and blue, near the
hind angle, and in the females there is another large spot of the same colour at the upper
angle. In the Southern States the specimens of both sexes are larger and more highly
coloured, and besides a black dimorphic form of the female also occurs. No specimen of
the black male has ever been taken. The only approach to this melanic form is the
beautiful suffused variety which is figured below. The range of the Tiger Swallow-tail is
very extended. I have some specimens from the arctic circle and others from the
tropics, while from east to west it occurs from Newfoundland to Alaska. The eggs are
laid by the females singly on the upper side of the leaves of its food plants. They are
about one-twentieth of an inch in diameter, sub-globular and smooth, at first of a pale
transparent green, much yellower at the base by reason of a more or less abundant waxy
substance which fastened them to the leaf ; after a few days they turn reddish, and just
before the young larvae hatch they are almost black. The time of hatching varies with
the weather from ten to twenty days. The caterpillars are very different in appearance
during their various stages. In the first stage the general appearance is black, with
white spots and tubercles, and a conspicuous white saddle-shaped mark on the back. This
mark also appears after the first and second moults, but is then of a pinkish cream
colour, After the second moult the ground colour of the body usually changes to
greenish brown. After the third moult the green colour is much more decided, and the
caterpillar assumes more of the shape and markings of the full-fed larvie. The thoracic
segments are now enlarged and the saddle-shaped mark is almost obliterated. There isa
yellowish band in front of segment 2, and another on the hinder edges of segments 5 and
12 ; that on five is followed closely by a black line on the front edge of segment 6. This
black line does not show when the caterpillar is at rest. The head is pink brown. On
ach side of segment 4 now appears a pear-shaped yellow eye-like spot, the larger end
outwards. This spot is edged by a fine black line ; inside there is a heavy black line
enclosing a violet spot. Towards the smaller end of this yellow spot is a short black
bar. The sides of the body are also ornamented with rows of violet spots, two upon
segment 4, and four upon 5, 8, 9, 10 and 11, and two upon 12. On segments 6 to
11 there is one small spot below each spiracle. These spots are more distinct upon
some specimens than upon others,

After the fourth or last moult the colour is invariably velvety green, paler beneath,
the saddle-shaped mark has disappeared and the yellow marks are all more conspic-
uous. The full-grown caterpillar is shown at figure 13, and is a formidable looking
creature. For two days before it suspends itself to change to the chrysalis, it gradu
ally assumes a purplish brown tint, and the violet spots become wore distinct than they
were before. The full-grown larva is about one inch and a-half in length when walk
ing. When at rest it is shorter and thicker,
the head is drawn out of sight and the body
assumes a wedge shape, large in front, taper-
ing rapidly to the last segment. When in
this position the yellow spots on segment 4
have the appearance of two large open eyes.
This appearance may possibly act as a pro- . .
tection from some of its enemies. When Figure 13.
ready to turn to a chrysalis, it leaves its food-plant and seeks some place to pupate. It
suspands itself to a silken mat and supports its body by means of a silken girdle around
the middle, It changes to a chrysalis the second day after suspension. The newly
formed chrysalis is very beautiful, being mottled with green, dove colour, black, and
white, the two eye-like spots on segment 4 being very distinct. After a few hours, how-




ever, the green nearly all fades out and the chrysalis darkens to the tint of dead wood
In all parts of Canada there is only one brood of this butterfly. The eggs are laid in
J une and July and the caterpillars pupate late in the summer and g0 t}:’;(;u"h the win-
ter in tl.u- chrysalis state.  The habits of the caterpillar are sluggish. l"r(:ln the first
they spin a mat of silk to rest upon when not eating and sally out to feed. When
;'vry young they eat into the edge of the leaf upon which they hatch ; but as they grow
arger they crawl away to m.]mr leaves near at hand, and return again to rest upon the
same I(E:I‘f. all the time there is food at a convenient distance ; when this is all consumed they
move off to a fresh branch and start another centre of operations. This mat is so spuil
as to (!l.ll'] tl!v leaf up somewhat and form a platform, so that in case of rain the cater-
pillar is raised above the wet leaf. ~When disturbed they have a special means of
(!nfvnu-, m.t_hn s]mpo of an orange forked scent-organ, which “they can protrude at will
trm.n an nr}{u-v in th<" second segment, At the same time a :~imng pungent odour is
emitted. The caterpillars possess this organ in all their stages, but seldom use it except
in 1h«\>lnst stage. The food-plant of this insect is very varied. In this (li.%ricb' it is
most frequently found upon apple, cherry, ash, birch and aspen trees. ‘

1" e . A"QO 3 7, 34 if Y ] 1 1
Figure 14 represents a very beautiful suffused melanic male, which was taken in

Figure 14.

Ju'ly, 1888, h):‘Mr. Robt. Mackenzie, at Collins Inlet, upon the Georgian Bay, eighteen
miles east of .]\llhtrnv_v, Ont. As this is the only approach to the black male v,vhif?h ‘hilm
so far been discovered, it has been thought well to have it photographed and engr;xvetl *
The specimen is in very fine condition, the black and yellow clear and unfaded. The r(.‘d
eye-spot at th(:, anal angle is distinct, and there is another between the extremitivs of t};‘
second and third median veinlets of the hind wing. A few scales (;f blue shadow th((;
spot at anal augle. There is a conspicuous cloud of the same colour betwet;n the second
and third median veinlets and a smaller one between the first and H('C()I;(l. /At, the )apex

Of hl“d in th re 18 a ligh C BCE a shg g
w g ere 1g 1t ‘1()\1(1 ()f l(‘(l 8C l]l“i, ulld v sli ’]lt: tinge Of T '(l hetwe()ﬂ tll(’
e
extremities ()f COS‘ﬂl and first hllbL()hL(ll veins,

*The photograph was taken by Mr '
) 4 as to y Mr. H. N. Topley, of Ottaw y ) " y :
the engraving was made directly from the ]'Ilul“l!ll'a'plh,“ tawa, by the new Isochromatic process, and
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A NEW CLOTHES BEETLE.
BY PROF. A. J. COOK, AGRICULTURAL COLLEGE, MICHIGAN,

One of the most interesting studies of the scientific entomologist—more interesting
because of its economic importance—relates to variation of habits of insects consequent
mpon variation in their environment. The Carpet Beetle—Anthrenus serophularie Linn.,
feeds on flowers in its native Europe. In the new atmosphere of America it feeds and
thrives upon carpets, shawls and other woolen goods. The Apple Maggot, T'rypeta pomo
nella , feeds upon our wild haw and other wild fruits. Civilization exterminates its old-
time aliment, and it betakes itself to our apples, cherries and plums. The curculio, apple
tree borers, bark lice, etc., are other illustrations of the same truth.

The past season I have discovered another illustration in the Lasioderma serricorne,
Fab. This insect belongs to the family Ptinide. A small family of very small insects.
‘Very few of the insects of this family are noxious ; the two best known of which are
the apple tree twig borer, Amphicerus bicaudatus, Say, which bores in the mature state,
in the twigs of the apple ; and Linowylon basilare, Say, which attacks the hickory and
grape. The insect in question, Lasioderma serricorne, Fab., has been found to attack

lush furniture. The larve in this case do the mischief. They perforate the plush mak-
Ing it like a sieve. I know of several pieces of upholstered furniture utterly ruined by
these minute larve.

The beetle is light brown in color. There is little variation in the color except that
the eyes and tips of the elytra are black. The wing covers appear a little lighter, because
of a covering of light hairs which are more dense on the elytra than on the thorax and
head. The thorax bends down, so that as we look from above we cannot see the head.
The serrate antennw, which give its name to the beetle, are also close bent under the head, so
a8 to rarely show. The beetle is very small, hardly more than two m.m. long. The elytra
are non-striated. The first two joints of the antennw® are small. They then increase
to the sixth, and then decrease to the end. The tenth or last joint is rounded. The
grubs are short, curled and hairy. They are two m.m. long and one thick. The color is
white, and the hairs nearly white. These latter have a slightly yellowish tinge. The six
thoracic legs are tipped with black. The upper part of the head shows four yellowish-
brown lines. The upper ones are narrowest, while the lateral ones are abbreviated
behind. The front of the head is brown, while the jaws and other mouth parts are nearly
black.

Like all insects, these beetles—both as larve and imago—-are very susceptible to
gasoline or bisulphide of carbon. Both of these, used in large quantities, were quickly
fatal to the insects. Like the Carpet Beetle, they infest upholstered furniture between
the folds, especially where the back joins the seat. It is easy to drench such parts of a
sofa or chair with gasoline and destroy the larvie of either moth or beetle,

Nearly every year brings examples of such changes of habits as described above.
Such incursions, present and prospective, emphasize the importance of thoroughly trained
entomologists in every State of our country.

INSECTS INFESTING WILLOWS.
BY W. HAGUE HARRINGTON, OTTAWA.

The trees and shrubs belonging to the genus Saliz of botanists, are not of such

economic importance as many other of our native woods, but they are at least of suffi-
‘cient value to receive some consideration from entomologists. About fifty species are
“recorded from Canada, many of which are arctic or mountain plants, some being shrubs
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only a few feet, or even inches, in height. Some of the larger species which grow in less
vigorous situations are trees of considerable size. About fifteen species are recorded from
Ontario, including those which are planted as ornamental varieties,

Although the wood of the willow is soft, it is smooth and light and is adapted for a
variety of purposes, such as making toys, handles of tools, cricket bats, etc. It also fur
nishes charcoal which is largely employed in the manufacture of gunpowder. The bark
of many species is rich in tannin and also furnishes the crystalline substance called sali-
cin, which forms the basis of the salicylic acid so largely employed in the treatment of
rheumatism and gout, and as a tonic and febrifuge.

Some species, known as osiers, are largely used in basket making, and of late years th
manufacture of household furniture—chairs, tables, baby-carriages, etc.—has become very
important. Large quantities of osiers for such work are annually imported by America
which might without difficulty be grown at home. .

In the Western States willows are largely employed for hedges and windbreaks, and
they should be similarly used by the settlers in our North-West prairie lands. They are
quick growers and can be easily propagated, and would be found of far more value than
many of the trees and shrubs which are now being planted.

Some of the ornamental varieties, such as the Babylonian, or Weeping Willow, are
widely grown, and form a decided addition to our list of trees for lawn planting, etc.
HYMENOPTERA,

The flowering of the various willows is one of the earliest visible signs that at last
the long winter is ended, and that the warmer breath of gentle spring is re-awaking
plant and insect life and quickening the pulses of all nature. Now to the opening pendu-
lous spikes of bloom swarm various kinds of bees to sip the honey and to roll and revel in
the golden pollen so abundantly produced, until they are themselves so bepowdered, and
gilded as to be hardly recognizable. How they rejoice in the bountiful supply of this rich
food, and how industriously they labor through the shining hours of the long spring days
to transport the honied mixture to the holes and crannies where their prospective
progeny are to lazily surfeit themselves with the good things so bountifully pro
vided by the mother insects. In the warm days of late April and early May the air in
the vicinity of willows is murmurous with the whirr of tiny wings, as the busy hosts
come and go in endless and rapid succession. The majority belong to the genera Andrena
and Halictus, small dark bees, more or less pubescent, those of the latter genus having
sometimes the abdomen belted with bands of silvery white hairs. There are also numerous
representatives of the genus Osmia ; small green or bluish bees, having a brush of stiff
hairs beneath the abdomen for the collection of the pollen. We also find abundantly,
pretty little red bees more or less marked with yellow, which belong to the genus Nomada
and differ from the preceding species in having no provision for the transportation of
food, and in being parasitic in their habits.

I will not take up space by giving a catalogue of the various species, as this paper
is intended chiefly to enumerate the foes, not the friends of the willows, and to the latter
class the bees fortunately belong. As we all know, the flowers of these trees are dieetous,
that is, the male and female flowers are borne upon separate plants, and fertilization
depends upon the agency of the wind or upon that of insects. In this work of fertiliza
tion the bees play an important part, as they fly all pollen-coated from tree to tree.

SAW-FLIES, (Zenthre d//u‘f[vl_)

Turning from the industrious and useful bees we find another section of Hymen®
optera, the larvae of which feed upon the tissues of plants, and which has consequently
been called Phytophaga, from the two Greek words phyton, a plant, and phagi, to eat.
The name commonly applied to these forms is “ Saw-fly,” from the ovipositor of the
female being modified into a saw-like instrument with which to slit the hard tissues of

the leaves or stem
Harpiphorus macul

the head and thora
black with whitisl
yi‘“()w feet. The
forming a knob,
and the male espe:
big clumsy legs.

ducing a small bl
stripe running dow
sures about an 1n«
remains during th
larva transforms t

I have found

den and willow, a
following paragraj
a paper by Mr. La
“ Unless some ¢
the large Willow
white willow that
be “natural” for
the large slug-like
occasions, and ove
suffered when gro
my instructions ax
ulnl in that way
hwl:w the |'~-|||~-11.
worlk made no per

It is to be ho
certed action, anc
would be largely ¢
insects.

Y'l'l‘l'/ll”""/lll’
but of less size thi
and thorax are bl
bluish-black, and
larve are similar
pale greenish colo



ies which grow in less
:cies are recorded from
y and is adapted for a
ats, ete. It also fur-
unpowder, The bark
substance called sali-
d in the treatment of

, and of late years the
stc.—has become very
imported by America,

‘and windbreaks, and
irie lands.  They ar

' far more value than

Weeping Willow, are

wn planting, etc.
(=1]

ble signs that at last
spring is re-awaking
to the opening pendu-
1d toroll and revel in
s 80 bepowdered, and
ful supply of this rich
the long spring days
re their prospective

so bountifully pro-
early May the air in
gs, as the busy hosts
o the genera Andrena
» latter genus having
ere are also numerous
wing a brush of stiff
so find abundantly,
o the genus Nomada
he transportation of

species, as this paper
ows, and to the latter
:8e trees are diectows,
nts, and fertilization
his work of fertiliza
m tree to tree.

section of Hymen’
ich has consequently
it, and plagi, to eat.
he ovipositor of the
t the hard tissues of

43

the leaves or stems, preparatory to the insertion of the eggs. Figure 15 represents
Harpiphorus maculatus, Nort., the Strawberry Saw-fly, in all its stages. )
The species found upon the various
willows may be divided into two groups;
those whose larvee feed openly upon the
foliage in its natural state, and those of
which the larvee subsist in concealment
upon the substance of galls, produced by
themselves, or by other insects, upon the
leaves and twigs. Of the former group
four species may be mentioned :
Leach., This is
the largest of all Canadian (orindeed Am-
erican) Sawflies, and its larva is corres-
pondingly voracious. The range of this
insect extends from “ocean to ocean,”
and there ase several varieties, In the
typical form the male is nearly black ;

(,'illllf/ i A me I‘(‘t'(llll!_

Fia 156.
the head and thorax have a bluish tinge, and the abdomen a purplish one. The female is

black with whitish or yellowish spots on the sides of the abdomen. Both sexes have
yellow feet. The antenn® are also yellow, and consist of seven joints, the last three
forming a knob, These saw-flies vary in length from three-fourths of an inch to one inch,
and the male especially is a very formidable looking fly, with his long, toothed jaws and
big clumsy legs. The egg is placed in a slit made upon the upper surface of a leaf, pro-
ducing a small blister thereon. The larva is of a pale yellowish colour, with a black
stripe running down the back, and black dots along the sides. When full grown it mea-
sures about an inch and a half in length, and spins a strong brown oval cocoon, which
remains during the winter upon the ground under leaves and debris. In the spring the
larva transforms to the pupa and the perfect insect appears in May or June,

I have found the larve chiefly upon the foliage of elms, but they also infest the lin-
den and willow, and have sometimes been found very injurious to the last named. The
following paragraph is quoted from the Report of the U. S, Entomologist for 1888, from
a paper by Mr, Lawrence Bruner on Nebraska Insects :—

“ Unless some disease or insect enemy soon appears in sufficient strength to diminish
the large Willow Saw-fly (Cimbex Americana)it will completely destroy our hedges of
white willow that grow upon the more elevated prairies, ~The enemy must necessarily
be “natural” for the farmers will not look to the matter themselves. This year again
the large slug-like larvee of this insect appeared in even greater numbers than on previous
occasions, and over much more extended areas. In some instances the wild willows also
suffered when growing isolated and upon rather high ground. Several farmers followed
my instructions and cleared away the debris along their hedges last fall, and burned it,
and in that way destroyed the pupe. Where these were isolated from other infested
hedges the remedy was quite apparent, but where other pupz were close at hand the
work made no perceptible diminution in the number of iarvie present. ”

It is to be hoped that Canadian farmers in such a case would take vigorous and con-
certed action, and by annually raking up and burning the leaves and debris the evil
would be largely overcome in two or three seasons, not only for this but for many other
insects.

Trichiosoma triangulum, Kirby.—This is an insect of somewhat similar appearance,
but of less size than the preceding, being about three-fifths of an inch long. The head
and thorax are black, and the latter is clothed with long whitish hairs, The thighs are
bluish-black, and the rest of the legs yellow. The wings have a yellowish lustre, The
larvee are similar in shape and habits to those of Cimbex, but somewhat smaller, and of a
pale greenish colour, without the black stripe along the back.
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Priophorus equalis, Nort.—This is quite a small species, the perfect fly being hardly
one-quarter of an inch in length. The larvie, however, sometimes occur in sufficient
abundance to seriously affect the foliage. They are of a pale yellowish colour, with the
back greenish. The head and last segment are black and there is on each side a row of
black spots, eleven in number. Upon the back and on each side are two rows of small
tubercles, bearing long white hairs. The species is apparently double-brooded as from
larvie obtained in June the flies appeared a month later, and I have observed similar
larvee in August and September. Latelast August I saw a small poplar nearly defoliated
by larva apparently of this species, and two or three weeks later, found similar ones on
willows. (Note. In the Fifteenth Annual Report I referred to this species as Cladius
1somera, Harris, but further examination seems to refer it to P. wqualis. The larvee of
C. isomera, which also occurs here are, however, of very similar appearance and habits.
The European species of this genus are recorded as feeding on willow, poplar, cherry, ete.)

Dolerus arvensis, Say.—One-third of an inch long of a shining blue-black colour, ex-
cept the partly red thorax ; wings smoky. Larvae 22-footed grubs feeding in June.

Cephus integer, Nort,, is an insect having the abdomen more compressed, and of a
more generally elongated shape, which has been figured and described by Prof. Riley,
(Insect Life, vol. i., p. 8) as injuring the young shoots of various species of willows in
and near Washington. The female inserts the egg a few inches below the tip of the
shoot, and afterwards girdles the twig. The larvie bore down through the pith. The
ravages are indicated by the wilting of the twigs, and a scorched appearance of the
plants. The insect occurs in Oanada but I have seen no mention of any attack by it.

For much of our knowledge of the species of saw-flies forming galls, or subsisting
upon the galls of some other insects, we are indebted to Walsh, who bred many of the
species, and described them in a paper published in the Proceedings of the Entomological
Society of Philadelphia, Vol. V, page 284. He enumerates about a dozen species belong-
ing to the genera Fuura and Nematus. The galis produced by the former genus are upon
the twigs, being usually enlargements or deformations of the buds, and may be readily
found on examming our native willows Saliz cordata and Saliz humilis.

Upon the leaves of the same willows during the summer may sometimes be found in
great numbers small galls varying in shape, but generally spherical or oval, which on being
opened are found to contain small green larvee, and which are produced by different
species of Nematus. These insects, however are so much alike that any satisfactory de-
scription of them would be far too long and technical for the purposes of this paper. They
are, however, closely related to the saw-fly so destructive to the currant and gooseberry
bushes, and differ chiefly in being smaller and less robust.

There are also several species which are known as inquilines, or * guests,” because
they do not produce galls themselves, but subsist upon those formed by the species above
named, or by certain small flies which will presently be mentioned.

There is another gall, not mentioned by Walsh, which is very abundant, not upon
our native willows but upon S. alba, the common white or European willow. Sometimes
nearly every leaf will be attacked, and perhaps will be almost covered by oval, or oblong
sessile galls, which become reddish as they mature. They produce a very small fly, about
one-sixth or one-fifth of an inch in length, and which is apparently the species called
Messa hyalina, Norton. (Probably a European Nematus.)

DIPTERA,

The insects belonging to this order, which are found injurious to various species of
willows, are all minute forms, such as are known as guat-flies or midges, and the majority
of them belong to Cecidomyia, to which extensive genus belong, also, the destructive
clover-midge, Hessian-fly, etc. There are, however, several species of Diplosis, another
group of midges, among which is found the wheat midge, which are uninvited guests of
the Cecidomyiz.

Everybody must have observed the large swellings at the tips of willow twigs, which
bear so much resemblance to the cones of pines, or spruces. These are the result of the
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operations of different midges, each of which makes its own distinctive gall.. 'IL 1\ very
strange that such abnormal growths should result mere]__y from the (lvpnsntmn,‘m the
terminal bud, of a microscopic egg by a tiny midge, yet it is the case, and on pu]h!\g one
of the galls to pieces we will find snugly ensconced in a cell at the 'IHLSO‘ a little pink or
reddish maggot. The species which are the most abundant in this neighborhood are
Cecidomyia strobiloides, O. 8. and Cecidomyia quaphaloides, Walsh. As‘.tht'st' galls are at
the tips of the twigs, the growth of the shoots is stopped, and were the insects to become
unduly abundant they might dwarf and deform the trees, as does occasionally happen
when trees are growing in localities unsuited to them.

Fortunately the larvae are not secure even in their woody dwellings, but are preyed
upon by many species of minute hymenoptera, known as parasites, and !n-lungm'_( chiefly
to the Chalcidide. Several species may be bred from one gall ; indeed Walsh enumerates
more than twenty species of inquilines and parasites from the galls }{l‘ﬂ(lll(""! by C.
drassicoides, Walsh, a species which is very abundant in some portions of Ontario, pro
ducing the cabbage-gall of the willow.

LEPIDOPTERA.

This order has always been a favorite one with entomologists, as it contains the
most beautiful of all insects ; the butterflies and moths. The former are (l‘iurn.xl ill\'#‘\“la,
that is, they appear during the daytime, rejoicing in 'h»-fuvnli‘_ht, and Ilnl‘llll: to and fro
on gaily painted wing from flower to flower, the most |yr|l\mm or lu\{w_v of ‘\\'hn:h cannot
match in richness of colour, and exquisite markings, the painted wings of their nectar-
The moths are much more numerous as regards species, and some of
them are so large and magnificent, as to be deemed worthy of such titles as [mperial and
Regal, yet as they are chiefly crepuscular or nocturnal in their movements, they are not
%0 well known to those who have not studied insect life,

seeking visitors.

Of about h‘t'\l'“‘}'—li\e' \lll‘l'i"‘\ of l_v-['vl*‘tul»'x-l‘\. of which I have l'w'nnl.s', ;l.s'fv‘mliu-(_:
more or less upon willows, only eight are butterflies. The only one of these \\'hh:l: i8
ever found in much abundance is Vanessa Antiopa, L., the Camberwell Beauty. This
butterfly hibernates during the winter, and is one of the first insects to be seen on the
return of spring, flitiing about in sunny glades or hovering around the (;t}jpwl sugar
maples. The female then lays its eggs in a cluster, :umn‘ull the SHI:L“. stem 0{ a willow,
the caterpillars from which feed in company upon the tl)’|l"\‘_{!',. and from their numbers
and voracious appetites they rapidly defoliate the plant. _The full-grown [zlr\'u. measures
from one and three-quarters to two inches in length, and is black, sprinkled wu!n minute
white dots ; with a row of eight dark brick-red spots on the back, and beset wM} num-
erous black branching species. The caterpillar changes to a dark-brown chrysalis, sus-

Fie. 16,

pended by the tip under some sheltering projection, and the butterfly appears ‘about
:'August. As this species also attacks the elm and other trees, it might be a most injuri-
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400 from a single chrysalis. The butterfly is a beautiful object, of a rich velvety purplish
brown, the wings being broadly margined with yellow, in which is a row of pale blue
spots.

The various species of Limenitis also include the willows in their food-list. This is
especially the case with Limenitis disippus, Godt., which also feeds on poplar, plum, oak
and apple. During the summer of
1888 it was sufficiently abundant in
this neighbourhood to be considered
injurious. The beautifully reticu-
lated eggs (Fig. 18, a) are laid late
in June, or in July, and hatch in a
few days. The caterpillar (Fig. 16
a) is of a curiously ornamented form
and is variegated with green and
whitish colours. The chrysalis is
suspended like that of Antiopa,
but is of a very different shape,

Fic. 17. (Fig. 16, 4.,) having upon the ventral
surface a projection like the centre-board of a yacht. The butterfly issues in ten or
twelve days, and the eggs are then laid for a second brood. The larve hatched from
these, when about half-grown, construct from the leaves neat littie cases (Fig. 16, ¢) in
which to spend the long, cold winter, and from which they emerge the following
spring to complete their growth and meta-
! morphoses. The butterfly (Fig. 17) has a
i black body, and wings of a warm orange-
red colour, with heavy black veins, and a
wide, black margin, spotted with white.

Limenitis arthemis, Drury, occasion-
ally feeds upon willows, and in the ap-
pearance and habits of the caterpillar
closely resembles the previous species.
The butterfly, however, is'a much hand-
somer insect, being of a rich velvety
- purple, with a broad, white band across the wings, the margins of which are ornamented
with markings of red and blue. TIts graceful flight and rich colouring render it one of
the most beautiful of our butterflies.

As the other butterflies which have been recorded as feeding upon willow are only
occasional depredators, or are not found in Ontario, I will pass on to the divi-
sion of the Lepidoptera which contains the moths, the species of which are far
more 1NUMErous. Of the Sphingide, or hawk-moths, two species of Smerinthus
are reported to include the willow in their list of food plants, Smerinthus exce-
catus, Abb., feeds upon several species of willows and poplars, as well as on
birch, elm, hazel, etc. The larva when full-grown is about two inches in length ; of a
light green colour, and roughened with numerous white granulations, There are seven

N oblique yellow lines on each side, and the anal segment bears a nearly straight rose-
Bk coloured horn ; a similar horn being a distinctive feature of nearly all the caterpillars of
it the Sphingidee. When mature the larva drops to the ground and pupates therein as a
K dark chestnut-brown, tolerably smooth chrysalis. The moth is of a very pretty fawn

colour ; the head and thorax with a roseate tinge ; the body with a dark-brown line above ;
the wings scalloped on the hinder margin, clouded with brown, and with black and
brownish-red spots and patches. Each hind wing has an ocellus, or eye-spot, of pale
blue in a black ring.

Smerinthus geminatus, Say, much resembles in its various stages the preceding
species, but the eye-spot has two or three blue pupils, whence the specific name, which
means twin-spotted.
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The Bombycide, or silk-spinning moths, furnish us with some very large and beautiful
species, the most striking, indeed, of all our insects, whether in the caterpillar or perfect
state.

Samia cecropia, L., is known by all fruit growers as a depredator upon apple, plum,
and other trees. The caterpillar (figure 19) is, when full grown, fully three inches long,
and its bright colours and curious spined tubercles render it a very striking and inter-
esting object. The moth, like those of the three following species, has been frequently
figured in our reports.

Teleas polyphemus, L., the larva of which is
gshown in Figure 20, is a somewhat smaller and more
modestly colored moth, and the caterpillar has not
such a formidable appearance. It is, when fully
grown, about three inches long, and correspondingly
stout, of an apple green color, and ornamented with
bright colored tubercles and short lines. 1t feeds on
a great variety of trees,

Fia. 21.

F1a, 20.
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Actias Luna, L., is the beautiful large pale green moth with long tails to the hind
wings, which always evokes the admiration and wonder of those who see it for the first
time, and who can scarcely credit (if they have no knowledge of our many splendid
insects) that it is a native of Oanada. The cater- b e
pillar (Fig. 21) resembles a good deal that of the J
last species, and like it is quite at home on a
variety of trees.

Hyperchiria To., Fab,, is a very interesting
species, from the fact that its caterpillar (Fig. 22)
bears numerous branching spines, which have upon
the human skin an effect similar to that of the
stinging nettle, and on a sensitive place like the
face or back of the hand produce great irritation.
The caterpillar is about two inches long, of a pea-
green color, and with a lateral white line edged
with lilac. It is an almost omnivorous feeder,
attacking various fruit and forest trees, as well -as
the hop, maize, and many other plants. The male
moth is of a yellowish colour, varied with black
and other markings, and with a large eye-spot on
the hind wings; the female is larger, expanding
about three inches, and is of a darker colour.

Fia, 22,

Eepantheria Seribonia, Stall,, is another large and handsome insect, known as the
Great Leopard Moth (Figure 23, @ female and & male). The wings are white, with rings,
lines and spots of dark brown ; the thorax has several black spots with a bluish white

Fic. 23,

centre, and the steel blue abdomen is streaked with yellow. The caterpillar (Figure 24)
is one of those which are known as “ hedge-hogs ” (from their habit of rolling themselves
up into a bristling ball), and is often called the * great black bear,” because it is covered
with tufts of stiff shining hairs. The spaces between the segments (except thoracic ones)
are banded with red.

i
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_ Three species of Halesidota may be mentioned, viz., #. Maculata, Harr.; H, Tesel-
aris, Hb., and 4. Carye, Harr. The caterpillars of these are hairy, and are di,stin.guisbcd
by having long pencils of black or white hairs upon certain segments. They pupate in
hairy cocoons, under stones, loose bark, or other shelters. ’ ‘

Orgyia leucostigma, Sm. Abb., the white-marked Tussock moth (Figure 25), has a

'cnterp'illur somewhat similarly clothed, but with different ornamentation and colouring,
See Figure 26.

Fia, 26,

Oedemasia concinna, Sm. Ab,, is the moth whose larva is called the Red-humped
Apple-tree Caterpillar (Fig. 27). The larve have been found by me to feed also upon
the willow.

The web-making caterpillars of Clisiocampa and of Hyphantria textor, Harr., which
by their unsightly webs and omnivorous habits make themselves most unwelcome intruders
in orchard or grove, also attack the willows.

Xyleutes Robinice, Harris., is said to attack the willow as well as the oak, locust and
maple. The larve (which are pale greenish-white, and attain a length of two inches or
more), instead of feeding upon the leaves, as do the preceding species, are true borers in
the trunks or large limbs of trees, and, from the size of the burrows excavated by them,
work great injury to the trees they infest.

The next large group of moths is that of the Noctuidw, the species of which, while
more numerous, are also smaller and less conspicuous in their ornamentation.

Apatela oblinita, Sm, Ab., the Smeared Dagger moth, is modestly coloured moth
(Fig. 28, c), but the caterpillar, which feeds also on apple, grape, etc., is very gaily coloured
(Fig. 28, a), with bright yellow and crimson bands and spots upon a black ground. It
pupates as shown in Fig. 28, 4, in a thin cocoon attached to the stemsof grass, etc., or
loosely enclosed in a few leaves.

Apatela Americana, Harris, the A uerican Maple moth, whose larva feeds on ma,ple,
elm, willow, poplar, etc., is a paler and somewhat larger moth than the lm:cv‘(h'.g. The
caterpillar, when fully grown, is nearly two inches long. It is of a greenish black coour
covered with yellowish hairs, and having two pencils of long erect black hairs on the
fourth segment, and ai.other on the eleventh.

4 (Ex,)
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The genus Catocala contains a l.a.r i
-~ ( ( . ge number of fine moths, expanding three or mo
;m.hes, and having the hinder wings usually banded with red or yellow zugld black. TI::
arvee are curious flattened caterpillars about two inches long, tapering to each end, and
,

Fia. 28,
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COLEOPTERA.

Of beetles feeding upon the willow we find the number of species to be but little
less than those of the Lepidoptera ; or more than half a hundred kinds which subsist at
times upon the foliage or wood of these plants. Of these beetles more than two-thirds
belong to the Chrysomelidee and Curculionide, and these families include all the more
destructive species.

Of Buprestidae, beetles of the same family as Dicerca divaricata (Fig. 30), we find
mention made of Buprestis fasciata, Fab., a beautiful insect of a bright green, with yellow
markings upon the elytra. It is not a common beetle in this locality. I find very commonly
during the summer upon foliage, three species of Agrilus, slender insects not exceeding

Fia.
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half an inch in length (see Fig. 31, Agrilus ruficollis, the raspberry borer), the larve of
which bore under the bark of stems and branches. I have also found both upon the
willow and poplar Pacilonota cyanipes, Say, which is one of our rarest Buprestids.

Among the Scarabzide (the family to which the May-bugs belong) there are but
few species to mention. The most common of these are Hoplia trifasciata, Say, and
Serica sericea, 111, both about one-third of an inch long, the former nearly black, or
brownish with bands of golden pubescence, the latter a rich purplish or plum colour.

Cotalpa lanigera, Linn, is a much larger beetle (Fig. 32) being nearly an inch long,
It is of a broad oval form, and of a rich yellow or golden hue above, and coppery

beneath. The lower surface bears a thick coat of fine whitish hair, from which charac.
teristic it has derived its specific name, lanigera, or wool-bearer. It is found throughout
a large part of Canada (although not occurring at Ottawa), and appears in May and
June, the beetles hiding during the day and feeding at night upon various kinds of trees,
The eggs are laid in the ground and the larvee (Fig. 33), like those of many Scarabwide
feed upon the roots of plants.

Lucanus dama, Thunb,, which belongs to the closely allied family Lucanide, or Stag
beetles is a large, smooth, brown beetle found in various parts of Ontario, 'the males
of which have very long curved mandibles. The larvae (Fx.g. 34) resemble in general
appearance the “ white grubs” of the May-beetles, and live in the trunks and roots of
trees that have been injured or have commenced to decay.




Of the long-horned wood-boring beetles, the Cerambycide, the only species which
seems to infest the willow here is Saperda mutica, Say. It is a handsome beetle, apout
five-eighths of an inch in length, of a blackish colour, but more or less clothed, especially

Fie. 34.

beneath, with an ochreous or tawny pubescence, There is a bright stripe of this pubes
cence on the head ; the thorax has three bands, one on the back and one on each side, and
the elytra are prettily mottled. The habits of this beetle are not, so far as I know,
recorded, but I think it undoubtedly a borer in our native willows, upon which I have
taken it (on one occasion in the act of copulating) in June and July.

This beetle belongs to an interesting genus, of which there are thirteen American
species, all of which occur in Ontario, and the habits of which are well known to be very
injurious to various trees. 8. calcarata, to which mutica is very near, is the poplar
borer ; candida (Fig. 35) is the apple tree borer ; Fay:i attacks the small limbs of thorns ;
crefata has been destructive to apple trees ; vestita is the common enemy of the basswood,

Fia. 35.

and also attacks the European linden, which is planted as a shade tree in many towns in
Ontario ; discoidea bores severely in hickories ; tridentata and lateralis attack the elm ;
puncticollis infests grape vines and probably the Virginia creeper; moesta produces un-
sightly gall-like swellings on the limbs of poplars, and concolor, the last of the species, is
another inhabitant of the willows,

The habits of Saperda concolor are described by Dr. Hamilton in a paper which will
be found in Ann. Report No. xvirr. The larvae bore in the canes of Saliz longifolia,
often causiug their death the following year.

The Chrysomelide is a family of beetles which contains a great many species, mostly
of small size, but often doing great damage to vegetation by their immense numbers ;
feeding for the most part, both in the larval and perfect stages, upon foliage. In appear-
ance the larve and beetles of the larger species much resemble the Colorado potato-beetle,
the different stages of which are well snown in Fig. 36 : b, b, b, larvae at different stages :
¢, the pupa ; d, d, the beetle.

Chrysomela Bigsbyana, Kirby, and C. spirew, Say, are two species found upon native
willows. They are not quite so large as the potato-beetle and are more prettily marked,
having the head and thorax bronzed or greenish, and the wing-covers pale with sutural

lines and scattered dots of brown. The larve are pale, stout grubs, feeding upon the
leaves of various plants.
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Anomeea laticlavia, Forst, is sometimes abundant in June and July. It is about
one-quarter of an inch long and half as wide ; the abdomen, legs and antenne b}ncknfh 3
the head, thorax and elytra, yellow, with a broad, purplish black stripe at the junction
of the latter. The forelegs of the male are very much longer than those of the female, a
very uncommon feature of our Chrysomelidee.

Of the genera Pachybrachys, Diachus, Paria, ctc.,.(hvr.e are several spc?ies alway®
abundant upon the foliage of willows, and all small cylindrical beetles, one-eighth of an
inch or less in length, and often prettily colored.

Fia. 36.

Another group of abundant and injurious beetles is composed of small spucies'.hgv_ing
the posterior legs greatly developed, and, consequently, jumping with t'l‘w greatest agility.
Their saltatorial powers have earned for them the term flea-beetles. The larger species,
Disonycha alternata, 1ll., and D. punctigera, Say, are ‘y(-llo'\\'mh above, v'v!t.h black stripes
on the wing-covers, and are one-fourth or one-fifth of an inch long. I'he smaller ones

Fia. 37.

i Y i bronze, green or bluish, andy
I t idodera, etc., are usually uniformly coloured , green or ‘
xlonlgyzngea?iilc;”fecognized as relatives of the common flea-beetles which injure grapes,
turflips cucumbers, ete. Fig. 37 shows the grapevine flea-beetle, Graptodera chalybea,,

and its larve riddling a leaf.
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Galeruca decora, Say, is a beetle slightly larger than the grape-vine flea-beetle, and
of the same shape, but has not the hind legs formed for leaping. Prof. Riley (Rept. U.
8. Entomologist, 1884) states as follows of this species in connection with insect attacks
upon willows near Washington : “ The most numerous and most dangerous of these
‘enemies is, beyond question, the Willow Galeruca (Galeruca decora, Say), of which young
larve and imagos were met with everywhere on the leaves. Full grown larve
were not found early in June, and only a few egg clusters. Next in number comes
Colaspis tristis, which in the imago state preferably feeds upon the very young, not yet
fully developed leaves. Its larva, which no doubt has subterranean habits, was not met
with, and it probably feeds on the roots of some other plants.”

Lina lapponica, Linn., is a dark yellowish beetle, with black dots upon the elytra,
much resembling in size and shape Diabrotica 12-punctata, Oliv. (see Fig. 38), but having
the thorax wider and the spots upon the elytra more numerous. The larve feed upon
willow and alder, and are of a dingy yellowish white colour, with black head
and legs, and have upon the back and sides rows of small dusky tubercules
which exude drops of a disagreeable secretion when the larve are disturbed.
This species varies greatly in colour and the specimens I have bred were

Fio. 3s.  generally paler than those captured in the imago condition.

The remaining beetles all belong to the Rhynchophora or ¢ beak-bearing ” division
of the Coleoptera, and nearly all to the extensive family Curculionide. The larve of
these weevils are short, fleshy, whitish grubs, feeding upon various portions of plants, and

generally concealed in cells or short burrows, so that they are seldom discovered until
their operations have been some time in progress.

The largest of about twenty species which [ have found upon willows is Lepyrus
geminatus, Say ; sometimes it appears quite abundantly, but never upon other plants,
The habits of the larve are not known to me, but in all probability they infest the roots
of the trees upon which the beetles are found. The beetle is a little over one-half an inch
long, with a stout beak, equal in length to the thorax. The general colour is greyish ; the

thorax has an orange line on each side, and there is a dot of the same colour on each
elytron near the middle.

Of Apion and Anthonomus there are several small species, either black or mod-
estly coloured. Some of thesebreed in the galls made by the saw-flies and midges before
described, and the habits of others are not yet fully known. There are also species
belonging to genera allied to Anthonomus, including a number of species of the genus
Orchestes. These little weevils correspond to the flea-beetles of the Chrysomelide®, as
they have the posterior legs enlarged, and possess great jumping powers. The beetles

feed. upon the leaves, of which they riddle the epidermis with numerous small holes. The
hub.lts of the larve are not known to me. The most abundant species is O. pallicornis, an
entirely black insect, and another which is sometimes abundant is O. rufipes, which is

smaller, and has, as its name denotes, red or yellowish legs,

HEMIPTERA.

OF the “ bugs,” properly so-called, ten or fifteen species, including some Aphides or

plant-lice, are recorded in my notes, but as the extent of their ravages, and their life-
histories 're imperfectly known to me, I shall not give any account of them in this
paper.

In conclusion it may be stated that my object in this paper has not been to give a
complete catalogue of all the species of insects found upon the various willows, or to
describe them minutely. It has been rather to give a general idea of the great number
of these depredators, and the different classes to which they belong. To have given the
name, description and complete history of every species would have made this paper
much too long, and too technical for the general readers of this Report, and would also
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In Bulletin No. 7 of the U. 8. Entomological Division, prepared by Dr. Packard,
in 1881, upon the Insects Injurious to forest and shade trees, there are enumerated
one hundred species infesting the willows. Those recorded in my own notes, and the
records made by other entomologists which I have been able to examine while writing
this paper increase the number to at least two hundred. Even this large list would
probably be almost doubled, if careful observations were made in all parts of the
country, for in Europe four hundred species are known to feed upon the various willows.

INSECTS INJURIOUS TO THE OAK.

BY F. B. CAULFIELD, MONTREAL, P. Q.

If we examine a tree during the summer months it will generally be found abund-
antly tenanted by insects, some resting upon the trunk and larger limbs, while numbers
may be observed upon the leaves, either sleeping or busily engaged devouring them, or
else converting them into dwellings to afford them shelter from the storms and rains, or
to conceal them from the numerous enemies who are constantly seeking for them. Every
portion of the tree has its insect guests, each quietly and effectually performing its
alloted task. It seems to be a law of nature that the old and weak must give place to
the young and vigorous, hence a tree that has been unable to withstand the storm, or
has been injured in any way, is speedily attacked by insects, conspicuous amongst them
being the long-horned beetles, Cerambycidae ; these bore into and tunnel it in all direc-
tions, permitting the air and moisture to enter, thus hastening its decay, and soon the
massive trunk moulders and crumbles into dust, allowing a fresh growth to spring up
and fill its place. In this way, so long as the forest is left in its natural condition the
insects perform a good work. But when man steps in and the forest gives place to the
orchard and the trees are reserved or planted for shade or ornament, the case is different,
and it behoves us to study the habits of the insect inhabitants so that we may not con-
found the good with the evil, that we may know the times of their appearance and the
particular manner in which the different species work, in order that we may be prepared
to take effective measures to exterminate such as are injurious, and protect and foster
those which are beneficial.

I have, in this article, endeavored to give a brief account of some insects kno_wn to
injure oak trees, (Quercus) drawing freely upon those entomologists who have contributed
so largely to our knowledge of the subject.

INnouriNG THE TRUNK,

1. Tae Locust OArPENTER Morn. Xyleutes robinie (Harris.) ORDER LEPIDOV-

TERA, FAMILY, BOMBYCIDAE,

This is probably the most injurious insect attacking the red oak, and is equally de-
structive to the locust and several species of poplar. The female measures about three
inches across the expanded wings, the front wings are grey marked with a network of
dusky lines and spots, the hind wings are dusky, and (Iurkv‘r at the base. The mnl'(-, is
much smaller, and his front wings are darker than those of the female, the hind wings
are black, with a large ochre-yellow spot. Dr. Harris states that the moths come forth
about the middle of July. Dr. Fitch gives June and the forepart of July as the time of
their appearance, the latter agrees with my own experience. During the day the mot!m
remain quiet upon the trees, indeed I doubt that the female ever flies to any great dis-
tance, as her body is so large and unwieldy, owing to the number of eggs with which it
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is distended, that protracted flight would appear almost impossible. and by the time the
eggs are deposited she is exhausted and incapable of much exertion. The male, however,
flies strongly and with great swiftness. Some years since a balsam poplar growing in
front of my windows was badly injured by this insect, which along with Saperda mesta,
killed it in a few years. Upon one occasion, early in the afternoon, a male flew from
the tree, although the sun was shining brightly at the time ; it appeared, however, to be
confused, as it settled on the road about twenty feet frowx the tree.

Immediately after sunset the males made their apearance, flying swiftly up and down
the street ; after dashing past the tree a few times they would circle around it, and finally
make their way up amongst the limbs at their junction with the trunk, where no doubt
the females were resting. On several occasions females were attracted by light, blunder-

ing in with a heavy labouring flight ; the males appeared to be indifferent to it as none
entered the house.

Dr. Fitch states that this is a most prolific insect, a specimen that he obtained
having extruded upwards of three hundred eggs within a few hours of its capture. The
eggs are of a broad oval form and about the size of a grain of wheat, being the tenth of
an inch in length and three-fourths as thick, of a dirty white color with one of the ends
black. When highly magnified their surface is seen to be reticulated or occupied by
numerous slightly impressed dots, arranged in rows like the meshes in a net. From
observing her motions in confinement I think the female does not insert her eggs in the
bark but merely drops them into cracks and crevices upon its outer surface. They are
coated with a glutinous matter which immediately dries and hardens on exposure to the
air, whereby they adhere to the spot where they touch. (Fitch.) As soon as hatched
the young caterpillar burrows into the tree, at first feeding upon the soft inner bark,
but as it grows it sinks deeper, finally penetrating to the solid heart wood. When about
to assume the chrysalis form it changes the direction of its burrow, working outwards
until it reaches the bark, lining the passage with silk, then going back a little distance it
spins a cocoon and changes to a chrysalis. The caterpillar is of a reddish color above,
the head is black, while before pupating it changes color to white, tinged with pale
green. When fully grown it measures two inches and a half or more in length and is
nearly as thick as the end of the little finger. (Harris.)

The chrysalis is an inch and three-quarters long and is of a chestnut color, the fore-
part darkest. On the upper side of each segment of the abdomen there is a row of tooth-
like projections, by means of which when about to disclose the moth, the chrysalis pushes
itself forward until partly out of the tree. The moth now ruptures the (';hrysulis and
creeps out, leaving the empty shell sticking in the mouth of the burrow.

As it is very difficult to see the moths when resting on the trces, any attempt to re-
duce their number by handpicking would be useless, but coating the trunks with soft soap
in the early part of June would probably prevent the moth from laying her eggs on them,
and any tree known to be badly infested should be cut down and burnt. Another species,

the Xyleutes querciperda of Fitch, also attacks the oak but appears to be much less com-
mon than the robinie,

9

&

The Thunderbolt Beetle, Arkopalus fulminans (Fabr.) ORDER COLEOPTERA ;
FamiLy CERAMBYCIDA.

This pretty beetle is blackish brown, with slight dark-blue reflections ; the legs and
antenng are of the same colour, the latter being scarcely longer than the body. The top
of the head and the sides of the prothorax and under side of the body are covered with pale
gray pile, while certain silver markings on the wing-cover are composed of similar close-
set fine hairs. The hairs on the sides of the prothorax enclose a conspicuous black spot
while the top is black and more closely punctate than the wing-covers. The latter are
each crossed, by four acutely zigzag lines composed of microscopic hairs, forming W—like
bands on the elytra ; the basal lines being less distinctly warked than the others. The
ends of the wing-covers are also tipped with gray, especially on the inner side of the end.

The legs are pitchy brown with light hairs, and with a reddish tinge on the terminal
joints (tarsi). It is a little over half an inch long. (Packard),
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Dr. Fitch states that the larva ‘‘excavates a burrow in the soft-sap-wood about

3 inches long and 0.20 in diameter, this burrow having

the shape of a much bent bow or
a letter U.”

It changes to a pupa in the same cell, the beetle apearing in July. (Packard.)

In the latter part of June 1871 I found numerous specimens of this beetle on a red
oak that had been blown down on Montreal mountain. They were busily engaged trav-
elling backward and forward along the trunk in search of partners. I observed several pairs
mated. Copulaticn was of short duration and was frequently repeated, the female occasion-
ally dropping an egg in a crevice of the bark, no incision being made for its reception. They
appeared to keep altogether to the upper surface of the main trunk, none being seen on
the sides, under surface or even the larger branches.

This species in some of its habits resembles the locust horer Cyllene robinis. (Harr.)

That species however, drops its eggs in clusters of seven or eight together, according
to Dr. Harris, while 4. fulminans, as observed my me, certainly only deposited a single
egg at a time. Dr Harris believed that C'. robinie completed its transformations in one
year, and this I believe is the case with 4. fulminans also. The tree that I observed
them on, had apparently not been attacked up to the time it had been blown down in
1871, as it appeared to be perfectly sound and healthy and was in full leaf. I examined
it several times in June and July 1872, but did not tind a single beetle either on or about
it, but there were plenty of holes showing where they had escaped.

In 1873 I found several specimens, also on a red oak; this tree was standing,
but the top branches were dead and a few years finished it. Dr. Packard states that this
species has been found attacking the chestnut (Castanea vesca) by Mr. R. B. Grover.

3. Tae NosLe Cuyrus, Calloides nobilis, (Harris). OrRDER COLEOPTERA ; FAMILY
CERAMBYCIDE :—

This fine beetle measures almost an inch in length ; it is of a dark blackish brown
color, the wing-covers marked with two spots and three broken lines of yellow, I took
five specimens at the same time and place as 4. fulminans, two on the tree a_nd the re-
mainder close beside it, and although I did not find it ovipositing I am satisfied that it
attacks the oak. Dr. Packard states that it has boen found beneath .the bark of the
chestnut at. Providence by Mr, George Hunt, and as 4. fulminans bores in both chestnut
and oak I think there is little doubt but that C'. nobilis does the same. Moreover t!le
chestnuts are not found at Montreal so far as I am aware, so that the oak is probably its
only food plant in Eastern Canada.

4. Tae OommoN OAk Borer, Hylotrechus colonus, (Fabr). ORDER COLEOPTERA ;
FamiLy CerAMBYCIDE :—

Length half an inch, color dark reddish brown, two narrow undulated pale grey
bands at base of wing-covers. End of wing covers pale grey, enclosing two round dark
biown spots. Under surface dark brown with two round yellow spots. ~Abdominal seg-
ments margined with yellow. Legs and antennwe reddish brown. Dr. Packard states
that ‘he has found * the larva of this pretty beetle in abundance mining under the bark
of a fallen (probably white) oak near Providence, May 26th several pupe also occurred,
one transforming to the beetle May 27th. The mine extends up and down the trunk and
is of the usual form of Tongicorn mines, being a broad, shallow, irregular, sinuous b\;r-
row, and extending part of the way around the trunk, the diameter near the end of the
burrow being 5 m.m.”

I found several specimens of this beetle along with the preceding species, but all were
quietly resting beneath the trunk, (the tree was lying on a bank of ea;rth torn up with
the roots and on the larger limbs, leaving the trunk clear of the gronznd),

Dr. Packard states that Mr. George Hunt has found this species under the bark of
an old sugar maple, and it has been found running on dead hickory by Mr. W. H. Har-
rington.



5. Tue Oar BArk Boreg,

Trographis fasciatus. (De Geer.) ORDER COLEOPTERA ;
FayiLy CERAMBYCIDE :—

The grub of this beetle feeds on the inner bark of the oak, transform.ing to a long-
horned slightly flattened beetle, of a yellowish grey color, thickly covered with dark spots
and dashes.

The female is provided with a straight awl-like ovipositor, nearly aslong as her body
with which she perforates the bark when depositing her eggs.

“The worms from these eggs mine thei: burrows mostly lengthwise of the grain or
fibre of the bark, and the channels which they excavate are so numerous and so filled
with worm dust of the same color with the bark that it is difficult to trace them. The
eggs are deposited the latter part of June, and the worms grow to their fu_ll size by the
end of the season, and will be found during the winter and spring, lying in the inner layers of
‘ the bark, in a small oval flattened cavity which is usually at the larger end of the track
; which they have travelled.” (Fitch).

I have taken this species on the red oak, at Montreal, quite commonly.

6. Tae ArpPLE FrAT-HEADED BoRrER, Chrysobothris femorata, (Fabr.) OrDER CoLE-
OPTERA ; FamiLy BupPrEsTIDE :—

The larvee belonging to this family present an appearance some.wha.t resembling a
tadpole, (Fig. 39, a. and c.) the second segment behind the head being enormously en-

®7

larged, while the remaining segments are much smaller. The species under consideration

bores under the bark and in the sapwood of various trees, the apple and white oak in par-
ticular.

“The beetle (d) measures from four to five tenths of an inch in length ”; it is of
a greenish black color, polished and shining, with the surface rough and uneven. The
head and sometimes the thorax and the depressed portions of the elytra are of a dull
ocoppery color. The elytra or wing-covers present a much more rough and unequal sur-
face than any other part of the insect. Three smooth and polished raised lines extend
lengthwise on each wing-cover and the intervals between them are in places occu-
pied by smaller raised lines, which form a kind of network, and two impressed transverse
spots may also be discerned more or less distinctly, dividing each wing-cover into three
nearly equal portions. The under surface of the body and the legs are brilliant coppery.”
(Fitch).

Bores in the white (and probably other species of) oak, also in apple and peach trees.

«27. Tue RED OAK FraT-HEADED BoRrER, Chrysobothris dentipes. (Germar.) ORDER
CoLeoPTERA ; FaMrLYy BUPRESTIDE :—

Very closely resembles the preceding species but is smaller. I found it common on
red oak in the early part of June, very active, and taking wing readily when alarmed.
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8. Tue NorruERN BRENTHIAN, Fupsalis Minuta, (Drury). OgrpErR COLEOPTERA ;
FamiLy BreNTHIDE :—

This curious beetle is of a rich mahogany brown color ; the wing-covers are clouded
with darkish brown deeply furrowed and marked with narrow yellow spots ; the thorax
or neck is smooth and polished and in shape somewhat resembles an egg, the small end
nearest the head. The snout or beak projects straight in front, an exception to the gen-
eral form, most weevils having it curved or bent abruptly down. It measures from a

quarter to over half an inch in length, the males generally being the largest. (Fig 40
represents the insect in all its stages.)

The female bores a hole in the bark and dropping an egg in it, pushes it well in with
her beak. It requires about a day to make a puncture and deposit the egg. During the
time the puncture is being made the male stands guard, oocasionally assisting the female
in extracting her beak ; this he does by stationing himself at a right angle with her body
and by pressing his heavy prosternum against the tip of her abdomen ; her stout fore-legs
serving as a fulerum and her long body as a lever. When the beak is extracted the fe-
male uses her antenne for freeing the pinchers or jaws of bits of wood or dust, the
antenn® being furnished with stiff hairs and forming an excellent brush. Should a
strange male approach, a heavy contest at once ensues, and continues until one or the
other is thrown from the tree. The successful party then takes his station as guard. (W.
R. Howard in Riley’s 6th Report.) Attacks various species of oak, the larve boring into
the solid wood.

9. Tue Grav-sipep OAk WEEvIL, Pandeletejus hilaris. ORDER COLEOPTERA j
Faminy CurouLiONIDE :—

“A little pale-brown beetle, variegated with grey upon the sides. Its snout is
short, broad and slightly furrowed in the middle. There are three blackish stripes on the
thorax, betw een which are two of a light grey color ; the wing-covers have a broad stripe
of light grey on the outer side, edged within by a slender blackish line, and sending two
short oblique branches almost across each wing-cover, and the fore-legs are la'rger than
the others. The length of this beetle varies from one-eighth to one-fifth of an inch. The
larva lives in the trunks of the white oak, on which the beetles may be found about the
last of May or beginning of June.” (Harris).

10. Tue Oax Bark WEeEviL, Magdalis olyra. (Herbst) ORDER COLEOPTERA ;
FamiLy CurcurioNiD® :—

Dr. Packard states that he found this species on the red oak occurring in all
stages under the bark in May, transforming into a black weevil with the surface of the
body punctured, the thorax with a lateral tubercle on the front edge, while the tarsi are
brown, with whitish hairs, } inch long.
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11. Tue Waite Oax  Prymaropes, Phymatodes variabilis, (Fabr.) ORDER,
CoLmoprTERA ; FAMiLy, OERAMBYCIDE,

“ Boring the trunk and branches of the oak, a narrow longicorn larva, changing to
a reddish thick-bodied longicorn beetle.”-—(Packard.)
Length about half an inch, body and legs reddish, head black, wing-covers Prussian

blue.

Dr. Packard states that numerous specimens of this beetle were taken by Mr. Alfred
Poor from a white oak stick, June 20th.

12. Tag Wurre Heapep Puvymarooes, Phymatodes varius, (Fabr.) ORDER,
OoLeoPTERA ; FamiLy, CERAMBYCIDE,

“ A long-horned beetle, 0.25 in length or slightly less, and about a third as broad,
somewhat flattened, clothed with fine erect grey hairs, its wing-covers with two distinct
slender white bands which do not reach the suture, the anterior one more slender than
the hind one and curved ; the antenn and slender portions of the legs usually chestnut
colored. Several specimens of this beetle were met with the last of May, in the trunk
of a black oak, in which it is probable their younger state had been passed.”—(Fitch.)

Dr. Packard states that he found near Providence, several of these beetles of both

sexes, running in and out of a pile of oak cordwood in the forest, May 30th, which was
cut the previous winter.

InJuriNG THE Roors.

13. Tar ZesrA LEPTURIAN, Leptura zebra, (Olivier.) OrDER, COLEOPTERA ;
Famivy, CERAMBYCIDE,

Lvnggll about half an inch, general color bright golden yvl_lmv, upper surface of thorax
marked with a transverse crescent shaped spot of black. Wing-covers black, crossed by
four yellow bands, under surface yellow, legs and antenne red.

I took a number of these beautiful longicorns on or about the same red oak on which
A fulminans was so abundant. They were very shy and active, taking flight on the least
alarm, so that it was difficult to watch an individual for any length of time. The bank
of turf and earth torn up by the matted roots, appeared to be especially attractive to
them, as most of those taken were found there. On two occasions I observed females
entering cavities where the earth had been worn away from the roots, but they
followed their windings too far down to allow me to see what they were about. Their
actions led me to believe that they oviposit on the larger roots; when disturbed they ran

out and flew away. According to Dr. Packard, Dr. Horn states that the larva and pupa
inhabit the black oak, injuring the branches.

14. Tue Oax PruNER, Elaphidion villosum, (Fabr.) ORDER, COLEOPTERA ; Famivy,
CERAMBYCIDZE.

This insect has been given its popular name on account of the manner in which the
grub or larva cuts away the wood of the branch in which it is boring, thus weakening it so
that it is liable to be broken off by the autumn winds. The earlier writers on this
insect were of the opinion that *“The limb thus wounded would become too dry for
the maintenance of the soft-bodied larva, hence, it must be felled to the ground
where in the wet and under the snows of winter, it would remain sufficiently moist’,
for the existence of the insect, which completes its transformations within.” The investi-
gations of Messrs, Olarkson and Hamilton have shown that moisture is not necessary for

the development of the beetle. These gentlemen having obtained numerous specimens
from branches kept within doors.

No doubt the pruning of the branch is instinctively done in order to stop the flow
of sap, and thus obtain a supply of dead wood ; the same end is obtained by the hickory
borer, Oncideres cingulatus, but in a different manner; in this case the girdling or pruning
being done by the adult insect, and from the outside of the branch.
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(Fabr.) ORDER,

The mature insect (fig. 41) is a slender elongated, dark brown, long horned beetle, the
wing-covers more or less marked with grey spots.  Dr. Hamilton states that they vary in
length from 8 to 18 m. m. ; in pubescence some being nearly naked and uncolored, others
having it longer and condensed into spots or almost vittate, some being quite slender and

wrva, changing to

g-covers Prussian | elongate, while others are short and broad; the surface of the elytra is mostly uni-
: form, but in some, especially such as are narrow and elongated, one or two cost® are
en by Mr. Alfred i more or less evident. Dr, Fitch states that “The larva (fig. 42) grows to a length of

Fabr.) ORDER,
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t, CoLEOPTERA ; 0.60, and is then 0.15 across its neck where it is broadest. It tapers slightly from its
neck backwards, the hind part of its body being nearly cylindrical. It is a soft or
urface of thorax fleshy grub, somewhat shining and of a white color, often slightly tinged with yellow,

lack, crossed by its head which is small and retracted into the neck, being black in front.” The eurlier
writers on this insect state that the parent beetle deposits an egg close to the axil of
a leaf stock, or of a small twig near the extremity of a branch, and that the grub
tunnels its way downwards into the branch, when half grown gnawing away the wood
so that it breaks off with the wind.

»d oak on which
tht on the least

me. The bank . . .
lly attractive to Dr. Hamilton who has bred numbers of this species states that ‘The normal

bserved females period of metamorphosis is three years, but in individuals it may be returdgd to
roots, but they four or more years. How the larva got under the luz}rk could not be ascertained,
» about. Their When first examined in April, they were from 4 to 5 m.m. long. . TIIP.V. ate tllle
turbed they ran wood undel: the bark, following its grain, and packed their burrows sohdlyﬂwnth their
larva and pupa dust. Their growth and progress were both slow, for by the next Aprii they ha.d

scarcely more than doubled in length, and had not travelled more than from four to six

inches during the year; but after July they developed an enormous appetite, and con-

'TERA; Famivy, sumed the wood for at least one inch in length, and often entirely around the limb.

ejecting their castings through holes made in the bark, When full fed they bore
er in which the obliquely an oval hole into the wood, penetrating it from four to ten inches. The
weakening it so larva then packs the opening with fine castings, and enlarges a couple of inches of
writers on this the interior of the burrow by gnawing off its sides a quantity of coarse fibre, in
ne too dry for which it lies after turning its head to the entrance (as shown in fig. 43). The time
to the ground, spent in the pupal state is indefinite, and does not seem to concern greatly the time
fliciently moist of the appearance of the beetle. Sticks split open at different periods from December
" The investi- till March, contained larva and pupa about equally, but no developed beetles. A larva
ot necessary for that I observed to go into the wood in April appeared as a beetle among first of
rous specimens such as had presumably pupated in the fall. The most of the beetles appeared during

| 2 2o 2 : »
the first two weeks of June, though individuals occurred occasionally till September.

© stop the flow Mr. T. C. Clarkson who has bred this beetle frpm oak, spc-,a'ku of it as follows:
by the hickory “These oak pruners were very abundant .in Columbia County, this state (New York),
ling or pruning in the season of 1878. The Sepcemluu: winds brought showers of twigs sfnul branches
to the ground. I examined muny ot them, and fuqnxl su'ch to contain the larva
nearly full grown, in tunnels measuring from ten to fifteen inches long. I gatherad



five goodly sized branches just after they had fallen, for ht.hv purp}msel o(f)'nllsluts:;‘szlrixg
in i f i architecture. The branches remainec

the burrows in my cabinet of nest architecture. : o a

a room having vv);y nearly the conditions thf:rummetrlcalfly of] the tempe ra;u::d;v;ttl;m,
i Nov J : ned them for the purpose alr )

until the early part of November, when I opened t p ‘

I was nstonislyleld to find that every burrow contmned‘thu beetle, I:lxe transltor’suatﬁ)n

therefore from the larva to the imago was comlpluted in less tha}x elglltOerbs. r.

Clarkson repeated the experiment the following season, collecting in October seven

- e 3 )
branches that had been pruned by the same insect. The (nnagoe&; l;;')‘pl(:arc](li f())n ]the
following days: November 14th, 22nd, 26th, 29th, December 9th and 2 )L] ’ al an}es.
- g . 1 1 l‘ 2 >
“ As th Y agoes appeared they were examined and replaced in their tunnels, where t ey
by g . X i hibit their natural activity until
now remain in a passive state, and are not likely to exhibit
next May or June.” N ]
From these accounts it will be seen that the insects mhul..ltmg tl.n* oak differ some-
i it f > i'mr';du- rmer o« ) g )
what in habit from those found in hickory fo rmer mpleting their transf3r||13t10n3
in the fall, while the latter passed the winter l'l(!]t'l‘ as larva or pupa. . Oll] inue
observations will be necessary to determine if smr_h is Anlwuys tl‘m case, and ]to C }mu uﬂ
other doubtful points in the history of this curious insect, \Ithough called the oa
pruner, it is not confined to that tree, as it also attacks chestnut, apple, plum, ete,

15. Tue SEvVENTEEN YEAR Ci1capA, Cicada Septemdecim, Linn. ORDER HEMIPTERA ;

FamiLy OI1CADARIA. . .
This insect when mature (Fig. 44, ¢) “is of a black color with transparent wings
and wing-covers, the thick anterior edge ﬂlu.I larger veins of whx(-hfm';- U]n.?lfp Wl,~rl?,d
near the tips of the latter there is a dusky zigzag line in the furﬁn 0 t“n- etter (’j t,} e
eyes when living are also red ; vhe rings of the body are edged with du orange, and the

Fia. 44,

egs are of the same colour, The wings expand 2} to 3} inches.i’-—(Harris.) The female
is provided with an awl shaped ovipositor or piercer, consisting of *two sharp saws
which work alternately, and a central supporting dorsal piece which holds them in their
place and strengthens them.”

After pairing the females proceed to prepare a nest (Fig, 44, d) for thg reception of
their eggs. “ They select for this purpose branches of a moflvrate size, which they clasp
on both sides with their legs, and then bending down th'e piercer at an angle of .about
forty-five degrees they repeatedly thrust it obliquely into,the bark and wood in the

direction of the fibres, at the same time putting in motion the lateral saws, and in this.
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way detach little splinters of the wood at one end so as to form a kind of fibrous lid or
cover to the perforation. The hole is borgd obliquely to the pith and is gradually
enlarged by a repetition of the same operation till a longitudinal fissure is formed of
sufficient extent to receive from ten to twenty eggs. The side pieces of the piercer servo
as a groove to convey the eggs into the nest, where they are deposited in pairs, side by
side, but separated from each other by a portion of woody fibre, and they are implanted
into the limb somewhat obliquely, so that one end points upwards. When two eggs have
been thus placed, the insect withdraws the piercer for a moment and then inserts it again
and drops two more eggs in a line with the first, and repeats the operation till she has
filled the fissure from one end to the other, upon which she removes to a little distance
and begins to make another nest to contain two more rows of eggs. She is about fifteen
minutes in preparing a single nest and filling it with eggs, but it is not unusual for her
to make fifteen or twenty fissures in the same limb, and one observer counted fifty nests,
extending along in a line, each containing fifteen or twenty eggs in two rows, and all of
them apparently the work of one insect.

After one limb is thus stocked, the Cicada goes to another, and passes from limb to
limb, and from tree to tree, till her store, which consists of from four to five hundred
eggs, is exhausted, The eggs (Fig. 44, ¢) are one-twelfth of an inch long and one-sixteenth
of an inch through the middle, but taper at each end to an obtuse point, and are of a
pearl-white color. The young insect when it bursts the shell is one-sixteenth of an inch
long, and is of a yellowish-white color, except the eyes and claws which are reddish, and
is covered with little hairs. In form it is somewhat grub-like, being longer in proportion
than the parent insect, and is furnished with six legs, the first pair of which are very
large, shaped almost like lobster claws, and armed with strong spines beneath. On the
shoulders are little prominences in place of wings, and under the breast is a long beak for
suction.” (Harris.)

As soon as hatched the young Cicada lets itself fall from the limb and immediately
buries itself in the earth, burrowing by means of its mole-like fore feet.

“The larva (Fig. 44, a) obtains its food from the small vegetable radicles that every-
where pervade the fertile earth, It takes its food from the surface of these roots, con-
sisting of the moist exudation (like animal perspiration), for which purpose its rostrum
or snout is provided with three exeeedingly delicate capillaries or hairs which project
from the tube of the snout, and sweep over the surface gathering up the minute drops of
moisture. This is its only food. The mode of taking it can be seen by a good glass.” —
(Dr. Smith in Prairie Farmer.) The females appear to prefer oak and hickory, but will
oviposit in many other trees and shrubs, sometimes causing serious injury, especially to
young trees, as the following extract from the Valley Farmer will show: “We planted
an orchard of the best varieties of apple trees last spring. We had taken particular pains,
not only in selecting the best varieties, but in planting the trees, and hoped in a few
years to partake of the fruit. But our hopes were destined to be blasted. The locusts
(Cicadas) during the summer destroyed nearly all of them ; not one in six is living,. To
look at them one would think that some one had been drawing the teeth of a saw over
the bark of every tree.”

Various applications have been tried on the trees, but without appearing to prevent:
the females depositing their eggs ; but numbers of the insects may be crushed in the early
morning and in the evening, as at these times they are not nearly so active as during the
warmer parts of the day, and when issuing from the ground hogs and poultry devour
them eagerly. Although included in our lists of Canadian insects, the seventeen year
Oicada appears to be very rare in Canada, and so far as known to me has not been:
observed in the Province of Quebec.

16. Tae WHiTE-LINED TrREE HoPPER, Thalia univittata. (Harris), OrpEr HEMmIP-
TERA ; FAMILY MEMBRACIDAE.

This insect is about four-tenths of an inch in length, the thorax is brown, has a
short obtuse horn, extending obliquely upwards from its fox_-epart, and t!lere is a white
line on the back, extending from the top of the horn to the hinder extremity. —(Harris,)
Common on oak trees in July according to Harris.
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INJuriNG THE LEAVES.

17. Tae Text CATERPILLARS, Clisiocampa distria, Hubnr, and C. Americana, Harris,
OrpeEr LEPIDOPTERA ; FaMILY BoMmByCIDE.

As these insects have been already described and figured in this report, a detailed
description is unnecessary (see Figs. 1-5). Unfortunately both species are only too
common, C. distria chiefly affecting forest trees, . Americana being most abundant in
the orchard and garden. Neither species is very particular in its choice of food plant,
feeding voraciously on the leaves of many kinds of trees and shrubs ; indeed, both species
may often be seen clustered together in groups upon the trunks and larger limbs. The
caterpillars resemble each other very closely, but may easily be distinguished by C. distria
having a row of oval white spofs along the back, while C. Americana has a white stripe
on the upper surface. The reddish brown moths appear in July, and soon deposit their
eggs in rings on the smaller branches and twigs, each cluster containing from two to three
hundred eggs! A surprising point in the life-history of these insects is that about a
month after the eggs are laid the young caterpillar is fully formed inside the egg and
remains in this condition all through the winter, only eating its way out from the egg in
the following spring, when the leaves expand.—(Fletcher.)

During the winter months, when the trees are bare of leaves, the clusters of eggs
should be collected and burnt. The trees should be searched again in spring, just as the

buds are opening, when the small white webs in which the young caterpillars shelter
themselves may be easily found and destroyed

An invasion from neighbouring trees can be prevented by tying a strip of cotton.
batting round the trunk, which the caterpillars have difficulty in climbing over.—( Fletcher.)

18. Tae OrRANGE STRIPED OAK CATERPILLAR, Anisota senatoria, Hubn.

ORDER
LepipoPTERA ; FamiLy BoMByciDA,

The caterpillar of this moth measures about two inches in length ; it is black, with
four yellow stripes along the back, and two on the sides ; it is armed with sharp prickles
or spines, and on the top of the second segment are two long slender spines that project
forward like horns. The caterpillars are social, feeding together in swarms on the white
and red oak, sometimes almost stripping the trees. When full grown they enter the
ground, where they change to chrysalis, the moths emerging the following summer. It
has been taken in the neighbourhood of Montreal by Mr. P, Knetzing, and has been

observed at Hull, Ottawa, by Mr. W. H. Harrington, and is, I believe, common in some
parts of Ontario.

19. Tee LeAr-roLLING WEEVIL, A ttelabus bipustulatus, Fabr. ORpER COLEOPTERA ;
FAMILY ATTELABIDAE.

This beetle measures a little over one-eighth of an inch in length ; it is of a blue-
black colour, with a red spot on the shoulder of each wing cover, This beetle has the
curious habit of rolling up a leaf, trimming and tucking in the lower ends with her beak.
The egg is first deposited near the tip of the leaf, and a little to one side ; the blade of the
leaf is then cut through on both sides of the mid-rib, about an inch and a half below a
row of punctures on each side of the mid-rib of the severed portion, which facilitates folding
the leaf together, upper surface inside, after which the folded leaf is tightly rolled up
from the apex to the transverse cut, bringing the egg in the centre ; the 1-011cllidi11g opera-
tion is the tucking in and trimming off the irregularities of the ends. A few days after
completion the cases, first observed the latter part of April, drop to the ground ; by May
15 several larve hatched and fed on the dry substance of their nests ; and by the end of
May they pupated within the nest. This state lasted from five to seven days, the first

beetles issuing by June 2, while a second brood of larv may be found early in July.—
(Martfelt.) i
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INJURING THE ACORNS.

20. Tae AcorN WEgviL, Balaninus rectus, Say. ORrDER CoLEOPTERA ; FAMILY
CURCULIONIDAE.

The larva of this beetle lives in the acorns of the red (and probably other kinds of)
oak ; it is a short, stout, footless grub, of a whitish color. In the fall, by which time it
is full grown, it cuts a circular hole in the side of the acorn, through which it escapes ; it
then burrows in the earth, emerging the following season as a small, long-snouted, brownish
beetle, obscurely mottled with spots of a lighter color. Common in Canada.

21. Tae Acor~y Morn, Holcocera glanduella, Riley. ORDER LEPIDOPTERA ; FamivLy
TINEIDAE. 2

The acorns that have been deserted by the weevil are selected by this little moth as
a fitting abode for her offspring, and the little hole so nicely cut by the grub of the beetle
provides her with a convenient opening, by means of which she is able to deposit an egg
within the acorn. From this egg hatches a tiny, slender, grayish-white caterpillar, with
a light brown head, and blue-black marks on the upper surface. The moth is silvery gray,
marked with reddish brown ; the hind wings darker grayish brown.

The following insects also live on the oak : —

Limenitis ursula, Fabr.
Limenitis dissippus
Thecla calanus, Hubn.
Thanaos brizo, Boisd & Leconte.
Thanaos ennius, Scudder.
Phryganidea Californica, Packard. (Destructive to oaks, H. Edwards.)
Halesidota maculata, Harris. (On oak, Saunders.)
Orgyia gulosa, Edwards. (Edwards in Papilio 1, p. 61.)
Parorgyia Clintonii, Grote and Robinson. Coquillet in Can, Ent. xii., 44.
Phobetron pithecium, Smith and Abbot. (Bred from oak, Lintner.)
Euclea monitor, Packard.
Euclea querceti, H. 8.
Euclea quercicola, H. S,
Edema albifrons, Smith and Abbot. (Harris correspondence, p. 304.)
Nadata gibbosa, Smith and Abbott. (Harris correspondence, p. 308.)
Anisota stigma, Hubn. (On oak, Riley.)
Anisota pellucida, Hubn. (On different species of oak, French.)
Telea polyphemus, Linn.
Hyperchiria io, Fat.
Hemileuca maia, Drury. (On oak, Riley, Lintner.)
Gastropacha Californica, Packard. (On oak, Quercus agricolea, H. Edwards.)
Heterocampa pulverea, Grote and Robinson. (On red and scarlet oaks, French.)
Clisiocampa Californica, Packard, (on oak, Stretch.)
Clisiocampa constricta, Stretch (On Quercus sonomensis, Benth. Stretch.)
Cosmia orina, Guen. (On oak, Saunders.)
Catocala ilis, Cramer, (On oak, Saunders.)
Catocala coccinata Grote, (Coquillet in Papilio 1. p. 56.)
Paraphia unipunctaria, Haworth, (On oak, Fitch.)
Aplodes mimosaria Guen. (On oak, Walsh.)
Stenotrachelys approximaria, Guen. (On oak, Abbot.)
Endropia bilinearia, Packard. (On oak, Packard.)
Eudropia pectinaria, Guen. (On oak and poplar, Abbot.)
Metanoma querciveraria, Guen. (On oak, Packard.)
Nematocampa filamentaria, Guen. On oak, Thorn, &e.
Therina endropiaria, Pa:kard.
Also about fifty species of Micro-Lepidoptera.

b (ex.)

Papilio turnus, Linn. )
Linn,

»Given as feeding on oak by Packard.




COLEOPTERA.

Romaleum atomarium, Drury.
Elaphidion murcronatum, Fabr.
Tragidion fulvipenne, Say.
Acanthoderes 4-gibbus, Say. (In dead twigs of oak, Schwarz.)
Bostrichus bicornis, Web. (Under bark of white oak posts, McBride.)
Synchroa punctata, Newman. (In rotten oak stumps, Horn.)
Oentronopus calcarata, Fabr. (In black oak stumps, Horn.)
Centronopus anthracinus, Knoch. (Same as preceding species.)
Coscinoptera dominicana, Fabr. (In oak, Riley.)
Mordella 8-punctata, Fabr. (In old oak stumps, Riley.)

(In dry twigs of Quercus virens in Florida, Schwarz.)
(Same as preceding species.)
(Bores in oak, Riley.)

HEMIPTERA,
Eriosoma querci, Fitch.

Lecanium quercifex, Fitch.

Lecanium quercitronis, Fitch.

The oak is also attacked by many species of hymenopterous gall-flies, which distort
and disfigure the twigs, buds and leaves, forming swellings and protuberances of various
shapes and sizes. The flies which produce these galls are very small, and are generally of
a black color, with red or yellow legs.

CREATURES THAT AFFECT THE FARMER THROUGH HIS LIVE STOCK.

Rev. Taomas W, Fyres, SourH QuEBEc.

Parr I.—INsEcT Prsts,

Parr II.—ENT0z010 PESTS,

L.

*“ Round Mount Alburnus, green with shady oaks,
And in the groves of Silarus, there flies
An insect pest (named (Kstrus by the Greeks,
By us Asilus): fierce with jarring hum
It drives, pursuing the affrighted herd
From glade to glade ; the air, the woods, the banks
Of the dried river, echo their loud bellowing.”

VireiL, Georaios 111,

e

Horse-FLiEs (TABANIDE).

Kirby and Spence, in Letter V. of their very interesting Introduction to Entomology,
speaking of the Tabanide say :—* In North America vast clouds of different species—so
abundant as to obscure every distant object, and so severe in their bite as to merit the
appellation of burning flies—cover and torment the horses to such a degree as to excite
compassion even in the hearts of the pack-horsemen. Some of them are nearly as big as
humble-bees ; and when they pierce the skin and veins of the unhappy beast make so
large an orifice that, besides what they suck, the blood flows down its neck, sides and
shoulders till, to use Bartram’s expression, ¢ they are all in a gore of blood.” Packard in
his valuable Guide to the Study of Insects, page 394, confirms this statement, saying of
Tabanus lineola, ** This fly is our most common species, thousands of them appearing
during the hotter parts of the summer, when the sun is shining on our marshes and
western prairies; horses and cattle are sometimes worried to death by their harrassing
bites.”

Upwards of eighty species of the genus Zabanus are found in North America, and
the names of thirty-two of these are on the Toronto Natural History Society’s list. The
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allied genus Chrysops has also many species. The largest of our horse-flies is ZTabanus
atratus, the Black Horse-fly. (Fig. 45.) A specimen of this now before me is one inch
in length of body and two inches in expanse of wings. It is one coloured, brownish-black

Tabanus lineola, the Lined Tabanus, is of a greyish-brown, and has a whitish line along
the abdomen. It measures about an inch in expanse of wings. Its proboscis is a
formidable arrangement of the maxillee and other mouth organs. The female horse-flies
are those that are to be dreaded ; the males do not bite.

Wood in his Insects at Home, page 615, speaking of Tabanus bovinis, gives us a good
hint as to the way of dealing with the horse-flies generally. ~ After telling of his sufferings
from the bites of these creatures— of returning to his lodgings with the whole space
behind his ears filled with clotted blood from the wounds inflicted upon him, he SayS {—
‘“ At length I discovered a plan which enabled me to enjoy comparative immunity from
these and other insect pests. Before starting for the forest I dipped a little sponge in
paraffin and rubbed it over my hands, face and neck. I also put some of the liquid into
my gloves, and took a little bottle with me so that I might renew it as soon as the odour
began to decrease in strength. Thus armed I went into the forest, and hearing in the
distance the well-known trumpet charge of the Breeze Fly, determined to await the insect
without flinching. The creature drove fiercely at my face until it was within a foot or
eighteen inches from me, when it came within the vapour of the paraffin and darted off
like an arrow. Two or three times it tried the assault, and as often had to check itself,
until at last it flew off in disgust and did not return.”

StoMoxys CALCITRANS,

This is a small fly belonging to the family Muscip&. It is about the size of the
hcuse-fly, but is very different from it in many respects. Its face is yellow and its eyes
are brown. Its thorax is yellow, striped above and below with black, and its abdomen
yellow, dotted with brown. Its wings have the front edge and the tip brown, and a
conspicuous brown patch in the middle. The creature has a sharp proboscis and bites
fiercely. It particularly affects the horse’s ears. Probably paraffin rubbed on the ears
would save the horse many a pang.

Hiprososca EQuiINA.

The Horse-tick is happily far less abundant than S. calcitrans, but its attacks are
more to be dreaded. It delights to get under the tail, or between the hind legs of the
horse ; and it renders the animal furious by the irritation caused by its beak and claws,

No doubt the thick hairy coat, the mane and the tail of the horse were designed as
protectives against the attacks of injurious insects; and those who have noticed how
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horses stand in the pasture, nose and tail togetk i i
e pe ) ) gether for mutual protection, will
the cruelty of *“clipping” and *‘ docking.” g , i

Tue Sueep-rick (Melophagus ovinus).

The Sheep-tick is closely related to /. equina. Though it is ranked with the
DrprERA or Two-winged Flies, the Sheep-tick has no wings. Unlike other Diptera
moreover, its abdomen has no segments—it is a membraneous sack. The insect pis in’
many respects a very remarkable one. It produces an offspring almost as large ;zs itself
and that not in the egg, but in the pupa. This pupa is soft and white at first, but itx;
case soon turns brown and hardens. At the front of the pupa is a notch marking the
lid. This lid in due time opens to let the perfect insect escape. b

Thorough washing, clese shearing, and the application of a decoction of tobacco, are
the approved measures against this intruder.

Tae Bor Fries (OesTRIDE).
The Bot-fly of the Horse (Gastrophilus equi).
The Bot-fly of the Ox (Hypoderma bovis).
The Bot-fly of the Sheep (Oestrus ovis).
" g
W 'ho dm-:s not know the Bot-fly of the horse! Who has not admired the persever
ance jnth which the creature accompanies the horse for miles, hovering around its L:hf;st
an'_l tgro legs, and the skill with which it darts in at a favourable mouﬁ‘nt protrudes lt
ovipositor and glues an egg to a hair of the animal } , g
. I'he eggs «lt?posmnl by the bot-fly are ready to hatch in four or five days. The horse
licks itself, and its wet tongue comes in contact with the eggs. They burst, and tl.(:
ive oo e o b 3 ( =
active nm‘_\",ot.‘* udl_un, to the tongue, and are afterwards taken with the snliv;l. into the
Stl)l.l'kh h of the 1'mm‘m|. Here they fasten themselves by means of the hooks with which
their heads are tul‘ll-lhh(‘(]. Chey are nourished by the juices of the stomach. When full
grown th(:y are voided and drop to the ground, in which they bury themselves, They
then pass into the pupal state, and in about six or seven weeks the new l)ot;ﬂivs. «;ppeng
To prevent mischief from ¢ ] = |
§ 7. equi, let the horse wear a net; groom the i
thoroughly, and make frequent use o y sponge y N s e § -
ghly, 1 se of the sponge and hot water. Pratt gives the following

REMEDY For Borts.

. T ;
“Take oil of turpentine 8 oz ; alcohol, 1 quart. Mix and bottle for use. Dos
~ 1 3 wree’s fee Y F i : ! yri g

1 to..) oz. in th‘«’ }u,{se s feed, once a day for eight days, will effectually remove ev :

vestige of hots.”— The Horse's Friend, page 296. i e

The Ox Bot fly bores a hole, with her horny ¢ L LTI .
B 0w ek U.; oty ;”“l, ybondged l..);':]:)ti‘xlvl'(rl«-i‘;‘)ugJ’[‘-II,:}\L);“}POMml:’ through the
moments, bub thie ox does notliko it Tha hole s nnlulu, l'lllm%'u?::sutt es.; but a few
allowing the air to reach the respiratory organs of the pm‘:wit: : \ tiu '"dgfgu.t grows,
from this the creature is at length ¢jected, to pass the after h("l. el o‘f it “.‘"f orms, and
the case ut G. equi.  Young and healthy animals are selected I‘)B H. bo .'H 4( x;bu‘“m e
young. The perfect insect is black and hairy, and has yellow ywl .'tu an TS ——_—
ings. It appears towards the end of summer, ' » White and orange mark-

The .,\"hv«-p Bot-fly deposits its young (for it is ovo-viviparous) in the nostrils of
*““X'!’- The maggo’s crawl into the head, and feed on the \nl ucus ?;’ l~”l} i i
maxillary and frontal sinuses. When they are full grown, the nl.u-;-» liim m?( o
tl:e. nose, and they fall to the earth, there to pass into the {)u oy c‘omli‘n' )Ow%“t B f'rom.
a dirty ash colour, with a brownish thorax. Its hairy -d.ulmiwn i e it s
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‘“ One talks of mildew and of frost,
And one of storms of hail,
And one of pigs that he has lost
By maggots at the tail.”—Cowper.

Entosoic pests are more dangerous and more difficult to treat than those we have
hitherto been considering. Their operations are obscure, and have in many instancea
been fatal both to man and beast. . It is hoped that the following brief accounts of some
of the most note-worthy of these pests will be acceptable,

Tare Worwms,

The common Tape-worm (7'@nia solium) consists of a head (which is in reality the
body), and a great number of joints (z00ids), each of which contains sexual organs of
both kinds, and is capable of independent life. The tail segments detach themselves as
they arrive at maturity, one by one, and are voided by their “host” ; whilst, from the
body of the worm, fresh zooids are indefinitely produced. The eggs from the voided
joints become scattered on the ground, and disseminated in various ways. The pig
frequently swallows them with its food. They sometimes find their way (probably in
unfiltered water or on raw vegetables) to the stomachs of human beings. From the eggs
thus swallowed embryos, or proscolices escape, and are carried by the circulating fluids to
remote parts of the body of the new host. They have been known to penetrate to the
brain of man, and to causc epilepsy, and finally death. Obtaining a lodgment, the
embryos begin to absorb nourishment and to swell, developing at length into what are
known as cysticerci. These are biadder-like forms with the heads turned inwards. It is
the presemce of these in the flesh of the pig that causes the disease known as the
“ measgles.” Measly pork splutters in the pan, the cysticerci bursting with the heat.
When raw or imperfectly cooked measly pork is eaten by man or \\llnfr m}inm], the
measles (cysticerci) pass into the stomach, and are acted upon Ly the digestive fluids.
The bladder-like case or vesicle succumbs, but the head uninjured passes into the intes-
tines, and fastening itself by means of its sucking appendages, proceeds to develop into
the mature tape-worm. Dr. Kuchenmeister, a physician of Zittau, in Saxony, was per-
mitted to administer measly pork to two criminals condemned to death. After their
execution ten tape-worms were found in the intestines of one, and nineteen in those of
the other.

Thus it will be seen that two hosts are necessary for the completion of the eycle of
existence of the tape-worm—the earlier stages are passed in one, the later in another.
In the case of Z'@nia solium, the earlier stages are passed in the body of the hog, rat,
etc., and the later in man or some inferior animal. Tania mediocanellata passes from
the calf or ox, to man or the dog; 7'wnia marginata, from the dog to the hog, etec. ;

"enia crassicollis, from the mouse to the cat, etc. ; and Tetrarhynchus reptans, from the
sun-fish to the shark, etc.

But of all the tape-worms the most dreadful perhapsis 7'@nia echinococeus. It is
gaid that onesixth of the deaths among the population of Iceland result from the
attacks of this creature, and that there were in the year 1863 ten thousand cases of
echinococcus disease in the island. The worm attains to perfection in the dogs with
which the island abounds, and its embryos find their ways into the systems of the lluu?un
inhabitants, and produce the terrible results recorded. In England fatal cases resulting
from the same dreadful cause are not unfrequent.

Of hogs slaughtered at the Montreal abattoir * seventy-six ir.1 one thousand and
thirty-seven were found to be measly—that is, infected by the cysticercus crl,l_ulosaw, th:\
cause of tape-worm—nnd thirty-one were found to contain the echinocoecus.”—Dr. W,
Osler and Mr. A, W. Clements, reported in Montreal Daily Star, January 13th, 1883.

Hogs should be confined to a vegetable diet and milk. They should not be allowed
to roam at large, and to feed on the garbage of slaughter-houses etc. The ordinary




butcher’s hog should be held in abomination.

voided by any creature, it should be burned immediately or buried deep in the earth.
Dried beef, ham, &c., should not be eaten raw. A/ meat should be thoroughly cooked.
Especial care in this respect should be taken with sausages.

TRICHINA SPIRALIS

This parasite was first made known by Prof. Owen, the famous English anatomist
in 1835. It was discovered in its encysted condition in human flesh. Prof. Owen found
that the gritty calcareous capsules, that had blunted the dissector’s scalpel, contined,
in every instance, from one to three minute hair-like worms coiled up conically. This
circumstance suggested the name of the parasite to him. A German helminthologist,
Dr Herbst, by feeding dogs with trichinous meat, and afterwards dissecting them, dis-
covered the way in which the trichinw are propagated.

‘I'he capsules containing trichin, having passed into the stomach, are dissolved by
the gastric juices, and the worms are set free. The adult male worm is one-twelfth of an
inch long, the adult female is one-eighth of an inch.

The latter is ovo-viviparous—she
brings forth her young alive.

These rapidly spread themselves throughout the voluntary
muscles, wherein they at length become encysted, In the case of the human host they
must ultimately perish—unless, indeed, the unfortunate man be destined to become a

missionary, and to make a meal for inhabitants of New Caledonia, or some other nice
people.

It is from the pig that danger of trichinous infection is to be dreaded ; and the
danger is greater perhaps than people are aware of. It has been found that about one
in two hundred and fifty of the pigs killed in Montreal have suffered from trichinosis.
Such paragraphs as the following, very frequently appear in the newspapers :—

‘“ Henrietta Straez, of Chicago, ate raw ham at a wedding a month ago, and died on
Friday of trichinosis in great agony. Forty thousand parasites were found in a square
inch of one of her muscles. A number of other persons who partook of the ham showed
evidence of the disease but most of them have been relieved.”—Montreal Daily Witness,
January 21, 1882,

“Four hundred persons are prostrated by trichinosis in ten villages of Saxony, and

fifty-one are hopelessly ill. Deaths from the disease are occurring daily.”— Wontreal
Daily Star, October 17, 1883,

The symptoms of trichinosis or trichiniasis are as follows :—Loss of appetite, nausea,
vomiting, diarrheea, fever and prostration, soreness in the muscles, painful swellings,

laboured breathing, etc. The disease in pigs has often been mistaken for * hog-cholera ” ;
in human beings, for typhoid fever.

The means of prevention are the same as against the echinococcus disease.

Tae Liver FLuke (Fasciola hepatica).

The Flukes, unlike the triehine and the tape-worms, are not parasitic through all
the period of their existence. They spend a portion of the time on land, a portion in
the water. The full-grown liver-fluke is about an inch in length, and is pointed some-
what abruptly at the head, but tapers gradually at the other extremity. It is provided
with two suckers—the oral for imbibing nourishment, at the extremity of the head ; the
ventral at the base of the neck, which is nsed merely as a “holdfast.” The skin of the

creature is furnished with numerous microscopic spines. The liver-fluke is found most

frequently in grazing cattle, and especially in the sheep. The disease it causes is known
as the “rot”; and so destructive is it, that, in England, during the season of 1830-31,
it was estimated that upwards of 1,000,000 sheep died from it alone. The flukes are
sometimes very numerous ; Leuwenhaeck counted eight hundred and seventy in one liver,

Scalding water should occasionally be
thrown over the floors of the pig-pen and the dog-kennel. Should a tape-worm be
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The life-history of the fluke is a very extraordinary one. It is hermaphroditic
When sexually mature it passes from the liver of the sheep, and escapes through the
intestinal canal to the open pasture land, where it deposits its thousands of eggs. By
various agencies, and especially in wet weather, these eggs are carried into pools, ditzhes
running streams, etc. From the moistened egg a ciliated embryo, or proscolex, escapes.
This swims about for a while till it comes upon the soft body of some water-snail or insect
and to this it fastens itself, After a time it casts away its ciliated covering and pene-
trates the body of the creature to which it attached itself. When favourably placed, it
rapidly develops into what is called the ‘ nurse ” or Sporocyst, and produces young called
Cercarie. These cercari@ migrate, swim about in the water, or wander into the moist
pastures, From thence they are taken, either in food or drink, into the digestive organs
of sheep, cattle, and (sometimes) human beings. From the digestive or~.ns of their
“host " they bore their way to the liver, in which they become encysted, and remain for
a length of time. At length, having attained a higher organization, they burst from their
enclosures, and become converted into the perfect Fasciola hepatica.

The preventives against the fluke that have been suggested are, the confining of the
sheep to the high pasture-lands that they naturally prefer, frequent salting, keeping the
stock in good condition by the use of cut turnips, oil-cake, etc. Well fed, healthy stock
seem as a rule to be less open to the attacks of parasites of every kind, than weak and
sickly ones.

SCLEROSTOMA SYNGAMUS.

This parasite is the cause of the “gapes” in poultry. It is a small red worm of the

thickness of a common pin. The females are half or three-quarters of an inch long: the
males are smaller. They infest the wind-pipe of the fowl and cause suffocation. Poultry

troubled with them gape, sneeze, and gasp for breath. To relieve them, strip a feather
to near theend, dip this in salt-and-water, then slip it dexterously into the wind-pipe
of the fowl, twist it around once or twice and suddenly withdraw it. This will dislodge
and bring away the worms, It is said that a loop of gut such as is vsed in fishing-lines may
be used effectively for the same purpose. The poultry-house should be frequently and
thoroughly cleaned. Wood and coal-ashes should be spread over the floor and occasionally
a little carbolic acid should be sprinkled upon it. A little flour of brimstone an(l.g.round
ginger mixed now and then with warm meal, and fed to the fowls, would be beneficial.

BEE-MOTHS.

REV. THOMAS W, FYLES, SOUTH QUEBEC.

The Honey-Bee (4pis mellifica), is not an indigene of America. It was imported
by the early colonists; and it soon spread and l.llElltip]ieLl exceedingly—the forests
surrounding the early settlements affording both sufficient harbourage and abundant food
for the ever multiplying swarms.

By the Indians the bee was called the White Man’s Fly,

“ Wheresoe'er they move, before them
Swarms the stinging fly the Ahmo,
Swarms the bee, the honey-maker.” d
(Song of Hiawatha, ch, xxi.)

“ It is surprising in what countless swarms the bees have overspread the far West
within but a moderate number of years. The Indians consider them the_,- harbingers of
the white man, as the buffalo is of the red man, and say that in proportion as the bee
advances, the Indian and the buffale retive.” (Washington Irving: Zour on the
Prairies, oh, ix.) '




And Bryant well sang :—

“The bee,
A more adventurous colonist than man,
With whom he came across the eastern deep,
Fills the savannas with his murmurings,
And hides his sweets, as in the golden age,
Within the hollow oak.”

adding with prophetic voice :—
) “T listen long
To his domestic hum, and think I hear
The sound of that advancing multitude
Which soon shall fill the deserts.”

( The Prairie.)

_ Fennimore Cooper, in his stories of 7'he Prairie and Oak Openings has given delinea~
tions of the men, who, on the outskirts of civilization, made it their business to hunt’and
plunder the bees.

But a spoiler apparently less formidable, but in reality more dangerous, followed up
the bee more closely than did its human foes. This was the Bee Moth (Galleria cereana.

Fabr) a fellow exile. (Fig. 46 represents all its stages: a the full grown caterpillar
b the cocoon it spins, ¢ the chrysalis, d the female moth with open \vin:s e the male witl::
closed wings.) And now, wherever becs are kept upon this continent, Péh'eru is danger to
them from the “ Bee Moth.” A few words therefore upon the Bee Méth and its rol%tives
may be interesting to those who have the care of bees. )

The bee moths belong to that group of insects called Pyralidina, and to the famil
Galleride in that group. Insects of the kind were known to the ¢-ul"liest writers on Lh{)
subject of bees. Aristotle and Virgil allude to them. The former says that the moths
and worms are expelled by the good bees; but that the combs of the idle bees perish
The latter numbers “ the moths’ dreadful progeny ” among the enemies of ’tho l;i\'g ;

In England three different bee moths are known belonging to as many different
genera, i»ut.all in the family Galleridw. They are Galleria cerella, Aphomia colonella,
and Achoria grisella. The first and last named are found in th(e’hiveu of the hone .
bee, and the second in humble-bees’ nests. We will take the insects inversel 4
end with the one we are most interested in. i o e B

ACHROIA GRISELLA.

Many years ago I had abundant opportunities for observing Achroia grisella through
all its changes. My accounts of the insect were published at the time in the Zoolo Ert
and the En(unw/ug/:cal Intelligencer. The larva of A. grisella is about nine lines in leng th
when full fed, and is rather hairy. It is very active, throwing itself vigorousi nboutgat
the slightest annoyance, [ts colour is white with a tinge of pink. The head »iynd second
segment are reddish brown. The spiracles are hardly perceptible. The pupa is pale
brown, and is enclosed in a white cocoon, It is usually secreted near the entrfnce ul?de

the inside ligaments of the old-fashioned straw hives. The imago is from six to eleve;
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The English naturalist who would see 4. grisella to advantage should take his stand
in the apiary at the close of the day. There he may see the female moths hovering with
a bee-like motion near the entrances of the hives. Their object is to dart between the
guards, and win their way to the interiors. Notwithstanding their amazing agility they
do not always succeed in this. I have more than once seen grisella seized by the bees
and torn in pieces with the utmost fury. When the door of the hive is passed, however,
the chief danger is over, and the moth proceeds to lay its eggs in suitable places within
the hive. The larve as soon as they burst from the egg begin to spin silken tubes or
covered ways, sheltering themselves under their work, and pushing it forward through
the hive to the brood-comb on which they thrive most.

Its head is yellow. The body and wings are grey withla
The fore-wings are rounded at the tip. There are two broods of the insect

ApraoMiA COLONELLA,

This enemy of the humble-bee is found both in Europe and America (See Packard’s
Guide to the Study of Insects, p. 329). The moth is an inch or more in expanse of
wings. The fore-wing is of a pinkish grey, having a tinge of green along the front edge,
it is marked with two serrated transverse lines, and between these with two black dots
The hind margin is entire. In the male insect the basal half of the fore-wing is whitish.
The female moth, in the month of June, deposits her eggs, in great numbers, amongs#
the cells of the humble-bees nest; and the larve that emerge from them soon bring dis-
comfiture to the rightful owners,

GALLERIA CEREANA,

The moth that is dreaded by the bee-masters of this country is Galleria cereana. In
Langstroth’s book on bees this insect is misnamed 7inca mellonella. 1t is true that
Virgil uses the term tinea in speaking of the bee-moth ; but, since the days of Fabricius,
it has been applied to a genus to which the bee-moth does not belong. In England the
moth is called Galleria cerella ; and Wood in “ Insects at Home ” tells us the reason why.,
He says :—* The specific name cerella (from the Latin word cera, wax) has .ln(een given to
this insect in consequence of the wax-eating propensities of the larva. Linnaeus being
deceived by the structure of the palpi* gave to the male the specific name of cereana,
and to the female that of mellonella (from the Latin mel, honey). So in order to avoid
confusion, both these have been rejected, and the present specific name accepted .in their
stead ” (page 500). By American naturalists, however, the name cereana is retained.

Galleria cereana in its perfect state is a brownish moth, mmsuring_, when i.ts wings
are expanded, about an inch across. In repose the wings hang down llk_e the sides of a
table. The fore-wings are longer than the under-wings, and appear as if they had been
roughly squared off. The female has a Iwak-lil_w forn'muon of ‘Lhn .ln-ad, :uulp remnr}{-
able ovipositor, which works with a telescopic motion, enabling it to deposit eggs in
crevices out of harm’s way. :

The insect is wonderfully tenacious of life. Langstroth tells us _t}m.t .}Ir. 'Tidd, of
Boston, cut a female in two, and the abdomen went on thrusting out _its ovipositor, and
depositing eggs in some slits which had been made with a pen-knife in the board on
which it lay.

There are two broods of . cereana in the year.
May, and the latter in August.

The larvee are larger and plumper than those of Achroia grisella. .]n appearance
they are waxen grubs, having their heads and second segments hqrny. [,1!(1- thos:e of 4
grisella, they construct silken tunnels ; and, like them also,.are slightly hmry_‘ 1 imagine
that the hairs serve as feelers. At any rate the larve are extremely sensitive, darting
back into their silken galleries at the slightest touch.

The former of these appears in

*The terminal joint in the palpus of the male is short and conoid: in the palpus of tl}f: I:{;m]g it §s
ong, tapering, and slightly forl( o B

ed at the end. A



A few years ago I laid away, in an unused chamber, a hive, full of comb, that had
been vacated by the bees. Examining this hive some time afterwards, I found the comb
completely broken down and destroyed. On the bottom of the hive there was an un.
sightly mass of tangled webs, and fragments of wax, dotted throughout with the black
castincs of the cereana larvee. The larve themselves were gone ; but, on examining a
hea;. - f pamphlets and newspapers that lay near, I found the leaves stuck together w
nur crous silken and beautiful white cocoons. From these, in due time, [ obtained
vy perfect specimens of Galleria cereana.

The bee-moths delight in ill-constructed hives, in which there are accumulations of
old ot Their presence in any number is a sure sign of weakness 1n the bees. A hive
in which they have well established themselves may be known by its offensive smell.

'o banish them the modern hives with moveable frames should be used. Affected
comb should be cut away and destroyed. 1t should be remembered that masses of web
and broken comb, thrown on the refuse heap, will aflord both food and protection to any
larvee that may remain in them, and that, in due time, perfect insects will come forth to
invade the hives again,

NOTES ON THE HEPIALIDA OF THE PROVINCE OF QUEBEC,
BY THE REV. THOMAS W. FYLES, SOUTH QUEBEC.

The Hepialidze, in England, are denominated * Swifts,” from their peculiarly rapid
and oscillating flight. One of their number (Hepialus humuli) is called * the Ghost,”—
the snow-white wings and hovering motions of the insect having suggested the name.

m3%0ur Canadian representatives of the family are few in number, and extremely rare.
Three of the four species that have been taken in the Province of Quebec have greater
amplitude of wing than most of their British congeners,

Characteristics of the genus Hepialus.

I'nago :—Antenne, filiform and very short. Wings, distant at the base, lanceolate
or som ‘what falcate. Abdomen, elongate,

_ Larva :—Naked, elongate. .Head and second segment, horny, Feeds at the roots,
or in the stems, of plants.

Papr :—Furnished with short spines on the segments,

Descriptions of Hepialus Moths taken in the Province of Quebec.

.lrgpntno:nuu-u'lu.tua. (Harris.) This fine insect, which is about three inches in

expanse of wings, is in colour ash-grey with cloudy markings. The hind wings have an
s . G . = . & .

ochreous tinge towards the tips. The silvery spots to which it owes its name are two on
each fore-wing. The one nearer the front edge is round ; the other is triangular. The
" . > ? . PRy B . L s
insect is described by Harris, in * Insects injurious to Vegetation,” page 410. Dr. D. S
Kellicott, of I'!uxti;th, succeeded in raising this species, from larvee obtained from roots
and stems of Alnus incana (Can. Ent. vol. xx., p. 233),

Gosse, in the ‘“ Canadian Naturalist, (page 248) speaks of 4 rgenteo-maculatus (which
he names * the Dragon Moth,”) as ““quite numerous ” in the latter part of July in the
fields around his residence at Waterville, P.Q. The circumstances in this case must have
been very peculiar, for, I think, no one else has found the insect numerous in any part of
Canada. Gosse found it “dgncing from side to side on the wing above the herbage
within a space of a yard or two.” A female which he pinned ejected small white eggs
to a considerable distance with great rapidity. 1In 1871 I found what I believed to be a
pupa of this species in a stem of common alder ; but the insect, probably from lack of
moisture, perisned.
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Auratus. (Grote). This beautiful moth is very accurately described by Grote in
Can. Ent., vol. x., p. 18,, from a specimen taken in the Adirondacks by Mr. W. W, Hill
in 1877. It has since been taken by Mr. E P. VanDuzee, at Buffalo, New York (Oan.
Ent., vol. xx., p. 100). I have a lovely specimen of the insect which I took in Brome
Oounty, in July, 1865. It is of a faint purplish tinge. The fore-wings are decorated
with pale brown markings and extensive patches like as of dead gold. There are also
a pale golden spot, at about one-half the length and one-fourth the width of the fore-
wing, and, near the hind margin, three other pale golden spots triangular in form. I tool
the insect with a net in the dusk of the evening, as it was flitting near the hedge-row of
a meadow, on a slope of the  Pine Mountain.”

Thule (Strecker) was described and figured by Strecker in “ Lepidoptera,” No. 12,
from a specimen sent to him by Mr. Caulfield, of Montreal. In February, 1884, Mr. G.
J. Bowles wrote that Strecker’s specimen, a specimen in his own possession, and a third
in the possesion of Mr. J. G. Jack, of Chateaugay Basin, were, he believed, * the only
specimens in collections ” (Can, Ent. vcl. xvi., p. 40). Since then the insect has been
taken by Mr, W. D. Shaw, and by Mr. H. H. Lyman. The specimen I have was pre-
sented to me by the last named gentleman. It was captured in July. Mr. Shaw found
the species hovering over and settling upon the Ox-eye Daisy (Leucanthemum vulgare),
in August, at Cote St. Antoine.

Thule is about two and one-half inches in expanse of wings. It is creamy white in
colour. Starting from the base of the fore-wing, and touching the costa for about two-
thirds of its length, there is an irregular brownish patch. The costal edge is dark brown,
and projecting from this into the brownish patch are three conspicuous dark-brown rec-
tangular spots. On the inner edge of the patch, not far from the base, are two small
white spots in dark-brown rings, and on the further extremity of the same edge is a third
white spot in a dark brown ring. There are a few other less conspicuous brown spots on
the fore-wing, and, towards the hind margin, two slightly scalloped and interrapted brown
lines. The fringe on the hind margin is marked with brown spots.

Gracilis, (Grote). This insect, described and figured by Grote, is the smallest of
the Quebec Hepialide. In expanse of wings it measures one and one-fourth inches. The
wings are but slightly feathered. They are of a warm brownish hue streaked and spotted
with darker brown. From the inner side of the base of the fore-wing, sweeping round
to the tip, is an irregular, pale band. The fringes of the hind wings are brown and
white, The only specimen I have of this rare moth was taken at Cowansville, in July,
1881, resting on the under side of a Hoof Boletus (Boletus igniarius.)

THE RISE OF PRACTICAL ENTOMOLOGY IN AMERICA.
BY AUG. RADCLIFFE GROTE, A.M., VICE-PRES. AM. A88. ADV, SCIENCE (1878), ETC.

There is another kind of moth found in Massachusetts—and with this echo of Dr.
Harris's style of writing repeating itself in my mind, I passed under the elm trees, crossing
Boston Common. 1t needed not to feed my imagination that the trees themselves were
placarded with Latin titles; 1 felt that I was upon scientific and sacred ground. FKor
Boston, Science has not come in vain. Rather does she seem to dwell habitually within
Bostonian shrines, leaving the temples to her honour in New York empty of the divine
afflatus. That long past July day, its heat tempered by a cool east wind, my first in
Boston, sheds its light upon me still, while so many of its fellows have passed in darkness

from my recollection. I have never since been down by the Back Bay, or wandered

Cambridge ways, sub tegumine ulmi, without feeling a particular reverence 'for the place,
strange to a wanderer who has pase .d through many cities of renown. While New York
is cosmopolitan in all its aspects, and its Jews and Gentiles combine to produce a tutts
frutti dish of American science, Boston has a scientific style of its own, descending, with
everything else, from the Puritans themselves. No matter who unfolds there his teaching,
he tends to lose some part of his individuality, his thoughts take a local cast, he shapes his
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words into sentences of Bostonian ring and emphasis. A mighty spirit pervades the
people. Professor Louis Agassiz, a great man, was himself influenced thereby, and lately
even Dr. Hagen, still resisting the English language and talking of ‘‘ educating ” a cater-
pillar, after a quarter of a century in the shadow of Harvard, vaguely feels the spirit of
Massachusetts. Recently, and since her last great champion for the old order of nature
has passed into the eternal silences, Boston has been occupied in moulding Darwinism
preparatory to swallowing it. Already it appears as if home-made, and is ready to
deceive the very elect. The earlier notion of the origin of mankind was too much in
accordance with the simple vigour of Puritan thonghts to be easily abandoned. Whereas
the New Yorker quickly changed his mind as to his line of descent, being in any event
unequal to the task of tracing it for any length, Boston had to fit the new ideas to the
New England eternities of the “ Mayflower” and Bunker Hill before they could find
favour in her eyes.

But we live now in an age of anniversaries, of semi-centennials and centennials, and
among these we entomologists may find the opportunity of commemorating a New
England notion, and he who represented it, Dr. Thaddeus William Harris. It is a sign
of increasing thoughtfuluess, that, along with the memory of distinguished persons, we
celebrate the rising of the ideas by which they were animated. Hero worship has not
declined, but therc is a clearer idea prevailing as to the value of the heroes and the
principles they represented, and, in consequence, some changes in public opinion as to
the quality of the heroship itself. And it would appear, that whereas public opinion has
declined in its estimation of many temporary celebrities and their causes, it is rising as
regards Dr. Harris and the cause he represented. Amid the recent wholesale creation
of the office of State Entomologist, fifty years after the publication of the first Report
on Injurious Insects, we may indulge in a semi-centennial retrospect, and hiefly refer to
gome of the phases of the progress of the science of entomology in America during this
period. Yes, it is Dr. Harris who ran the first furrow, and Lis successors have but
widened the field of practical and economic entomology. Out of the eternal movement
of atoms and ideas, the New England notion, sent forth through Dr. Harris (1837-1841),
has grown in importance, and the States are generally following the example of Massa-
chusetts. In the Botanical and Zoological Survey of this State, authorized by a resolve
of April 12th, Dr. Harris was appointed June 10th, 1837, to report upon the insects. The
first short report upon the ** Habits of some of the Insects injurious to Vegetation in
Masachusetts ” (1838, was followed by the well known and fuller ¢ Report on the
Insects of Massachusetts injurious to Vegetation ” (1841).

It is a relatively small world in which my hero moved, and yet it finds room for differing
samples from the great world about it. Its members are held together by their devotion to
the study, but are otherwise ill assorted and move reluctantly together. We are all men
hefere we are entomologists. Entomology has its scholars and pedants, its men of good and
ill temper, its men of conscience and no conscience, of large and small views, kind and
unkind. It is clear as daylight of what sort was Dr. Harris. A plain and earnest man,
without either assumption or rawness, worthy of study in all his ways, of most
commendable disposition. From his picture we get the impression of a sort of good
homeliness, which stands as well in a man as good looks. From his writings we gather
the certainty that he was a pleasant, honest gentleman. As it is the soul which builds the
body, it is certain that Dr. Harris was all of this. Alas, that there are not more like
him. Not only should all the newer State Entomologists take him for an example, but
the appointing power, in the exercise of a high discretion, should take Dr. Harris as a
stavdard ; ghould know their man before appointing him, nor be deceived by mere
dabblers in the Latin names of insects. Men of talent, of the larger views which come
of reading and experience, should be sought, for such do not readily present themselves.
Unfortunately the appointing power yields without thought to the importunities of those
entirely impressed by their own abilities, self conscious, pushing, selfish persons, who some-
times come in this way to fill a position which a better and more modest man would have
adorned. Even in entomologists, those dealers in cosmical smallware, the inequalities
of life and character are mirrored.
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Thomas Say was, perhaps, the earliest American entomologist of wide reputation.
At any rate, he described insects in all the orders, and was, for a time, an authority in
all of them. After Say’s death there came a pause in the progress of technical ento-
mology. Say’s wide knowledge of genera and species in all the orders was inherited by
no one singly. But Dr. Harris is not to be reckoned among the successors of Say. Dr.
Harris gave a fresh turn, a usefu! impetus, to the science. Entomology iecomes under
his hands practical, a positive help to agriculture. The real successors to Say, with
whom commences what I have called the period of renascence in American entomology,
sub-divide Say’s field and the domain falls into many hands. From a wider view the
entomological wave passes from sonth to north. Commencing at the close of the last
century in Georgia with Abbot and the elder Leconte, it reaches Pennsylvania at the
beginning of this century with Say, and carries Harris in Massachusetts on its crest
before breahing and flooding the continent in all directions. The real successors to Say
are Dr. Leconte and, afterwards, Dr. Horn on the Coleoptera ; Cresson, Bassett, Norton
and Provancher on the Hymenoptera; Osten Sacken and Williston on the Diptera ;
Scudder and Thomas on the Orthoptera ; Uhler on the Hemiptera, with others, bringing
the knowledge of genera and species into a completer shape. The Lepidoptera falls into
many hands, anch io son pittore! There is this about the mere naming and classifying
of insects, that, no matter how exactly the work is performed, it carries with it a certain
stamp of dilettantism. Only when the scientific knowledge so gained is carried into
other domains and made the basis of generalizations upon the laws of life, or when it is
corried into public economy and used to further the practical ends of agriculture, does
entomology become a serious science. Say’s work, with all its merits, has this flavor of
dilettantism about it, and he contents himself with giving a brief description of the Cotton
Worm Moth (A4letia argillacea) and Hessian Fly. But Harris, with a much slenderer
acquaintance on the whole with the genera and species of insects, lifts his work out of
this atmosphere of dilettantism by the turn which he gives to it, and which is hencefor-
ward to make one chief development cf entomology in America. Practical entomology
is to technical entomology what our everyday language is to Latin. There can be no
question which is the more useful. In giving Dr. Harris the credit for this turn of the
science, one might enquire into the genesis of the idea itself, but it is sufficient for us
to celebrate the semi-centennial of its great incorporator. The successors to Dr, Harris
and the natural inheritors of his idea are Saunders and Fletcher in the Dominion; Fitch,
Walsh, Riley, LeBaron, Lintner, Comstock, in the States.

The example set by the Legislature of Massachusetts was not quickly followed, and,
as in most public mattersin America, private enterprise tided over the “ New England
notion” until it received general official recognition. This private help came principally
from Philadelphia where Oresson, Blake and others issued the ¢ Practical Entomologist,”
in the sixties, and of which periodical I was editor for the first few numbers, to be suec-
coeded by the late Mr. Walsh. These unpaid and unofficial exertions did much to pre-
pare public sentiment, to bring about the present wholesale recognition on the part
of the State of the value of entomological researches. From these unofficial sources,
as well as otk:r¢ not here mentioned, together with the issue of the Canadian Entomolo-
gist, which begau in 1867, came assistance during the years until the Western States
should answer the call of Massachusetts, and Illinois in 1868 and Missouri in 1869, ap-
point their State Entomologists, Later on Prof. Saunders, in 1883, issued his ¢ .lllh'l'(,‘s
injurious to Fruits,” of which recently the second edition has appeared, a book which has
claims to be placed side by side with the famous treatise of Dr. Harris,

But the State of New York had, in 1854, taken a step in the same direction. In
the Cultivator for June of that year appeared the following paragraph: “The Legisla-
ture of this State (i.. New York) at its late session, placed 31,000 in the h;\mls' of the
New York State Agricultural Society to be expended in muking an examiuation and
description of the insects of this State injurious to vegetaticn. At a meeting of the
Board, Dr. Asa Fitch of Salem, Washington Co., was appointed to carry this object into
effect. A better selection could not have been made, and we learn that he is to devote
his attent on this season mainly to the investigation of such insects as depradate upon
truit-bearing trees. His report will be looked for with interest and we doubt nok will
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prove of great economic and scientific value.” So far the Cultivator, which evidently
meant well to Dr. Fitch, although perhaps expecting more result§ from ¢ this season ”
and *“$1,000,” than could well be forthcoming from one head and one pair of hands. Those
were still the times when a slight halo of conjuring, a flavor of necromancy gathered
about the scientist. The recipe seemed to be: Take a good insect wizard, pay him as
little as possible, let him loose in the fields, and the bugs will disappear. The State was
anxious for practical returns from its investment of *“$1,000.” But the Salem Press of
August 8th, 1854, already saw that there was necessity for more ‘“liberal” funds, 1In
an article, which is as eulogistic of its townsman as the most ambitious Chief Commis-
sioner could require, it says, that *the appointment of Dr., Fitch to carry out the objects
set forth, is a very fortunate one for the State ; as he is probably more thoroughly ac-
quainted with entomology than any person in the United States. To a scientific and
practical knowledge of his subject, he can bring the aid of a ripe scholarship ; and shouid
the State be liberal in its appropriations for this object, in the hands of the Doctor, we
can look forward, with confidence, to a Work possessing more real value to the Agricul-
tural and Horticultural interests of the Country [the capitals are the Press’s ownJ than
any that Lus ever been published.” To this effect the Salem Press, in its comments on
the announcement of the Cu/tivator. How far the Reports of Dr. Fitch to the N. Y.
State Agricultural Society met the expectations and merited the praises of the news-
papers we shall not here inquire. Mr. Lintner has indexed these Reports. We are here
interested in noting the spreading of the ¢ New England Notion” incorporated in Dr,
Harris. * Do you take the idea ?” asks Massachusetts of New York. It required sev-
enteen years before New York, like a seventeen-year locust, rose to the occasion and ap-
pointed Dr. Fitch. When she got the idea she sought for one of her own sons to
represent it. At that time at least the place sought the man. As we have said, the
antecedents of the idea that a study of insects would benefit the farmer, before it became
incorporated in Dr. Harris, are of themselves an interesting subject of bibliographical re-
search. With these we have not here to do, but with the laying hold of the notion by
Massachusetts and turning it to practical account. From Dr., Harris’s writings we can
see that he took something from Kirby and Spence, and it does not scem strange that such
an observer should have arisen in the North American colonies founded by the English.
It is New England, with her sober and sombre inclinations, which practically gave birth
to this active, unornamental side of the study of entomology. And to this earnest spirit,
this disposition to take a serious view of life, to enquire what is right and best to do in
this world, New England owes her position and influence, We shall here keep this in
mind and try to show its importance in our social development. When I think of the
part of the world’s work performed by the Puritans, then also the echo of Dr. Harris's
style rises to my lips—there is another kind of moth found in Massachusetts.

But no account of the progress of entomology in America should be given without
reference to Louis Agassiz. 1t is not that, in the single treatise on this subject which [
have seen, Agassiz by the force of his genius, lifts the study of entomology into the region
of the serious sciences, but it is in his character as a great teacher of nature’s secrets that
he influences the rise of entomology, its renascence in America, as well. Agassiz preaches
not only to Boston, but is sent to the Gentiles also. Everywhere, as the fruit of his
lectures, societies spring up and the sentiment for nature is reawakened in scholastic
shape. Philadelphia may remain true to its version of science, with its French eighteenth
century perfume, to the sober excursions of Leidy, Lea and Wilson, but u\'a‘nrvwmx,ru
throughout the country the halls are filled by the followers of Agassiz.  The fault of
Agassiz's school, its formalism, its reliance on a label, its rage for classification, as the end
and not the means, its devotion to the machinery of science, all this is less apparent in
Agassiz himself than in some of his followers. ! remember that the prospectus of an
Agassiz society in Oalifornia once fell into my hands. This society was evidently the
result of a spurious enthusiasm attending the lecturer. The seed sown by Agassiz had
sprung up too quickly and the heat of the day I suspect finished that society. But the
prospectus itself was a sufficient comment upon the school which gave it birth. It was
nothing more than a cut and dried catalogue of natural objects, commencing with man,
homo sapiens, with Order, Family, Genus and Species,—only names and nothing more.
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Tt represented a museum, with everything stuffed or in alcohol, everything labelled, classi-
fied, tucked away as disposed of, designated properly once for all, without a live thought
to lighten the catacomb. This fire Darwin was to bring and Agassiz’s own scholars are
to carry the torches, Marsh, Packard, Morse and the rest. The fault of science is its
quarrelsomeness, its egotism, its belief, not in humanity, but in itself. Everywhere the
doctors are busy naming diseases, but what huma 1ty demands is that its evils should be
cured. Thisis what unfavorably contrasts Science with Religion, with that practice of good
conduct, unselfishness, gentleness, that enthusiasm for what is right in itself which an en-
lightened OChristianity displays, More than Religion, Science needs men of the first
class, but it is often served by men of the second, mere disputants. Much as Agassiz
himself disapproves of the quarrels of scientists, of which I have the proof in a letter, it
is undoubted that the rise of Science in America brought this fault to the surface. That
Agassiz exercised an influence over Harris cannot be doubted. But Harris had a
certain natural quality of his own which resisted an outside pressure and reveals itself as
it is in his writings. Beside the widely heard lecturer, Harris becomes comparatively ob-
scure and silent ; but the smaller man is nevertheless heard by posterity from the potency
of his thought, from the singleness of his purpose. That Agassiz esteemed Harris is to be
inferred from his having confided to him the entomological chapter of his “ Lake
Superior,” now a rare hook.

Dr. Harris himself is an author who may be read to-day on the subject. The sim-
plicity with which he imparts his information lends a charm to his quiet style of writ
ing. He has the merit of perspicacity. The sentences with their dependent parts, give
us clear thoughts clearly expressed, and not only for what he gives us should we be
grateful to Dr. Harris, but for that which he refrains from giving ; that which it is clearly
not in his good nature to give Ho never misrepresents anyone, nor does he abuse the
confidence which the State of Massachusetts has reposed in him by circulating asper-
sions upon the work of others at the expense of the public. He is extremely careful
of other people’s reputation, neither ridiculing ignorance nor concealing independent
discovery. When Miss Morris came forward with her statement as to the method of ovi
position of the Hessian fly in opposition to Dr. Ilfu‘ris's own observation, he merely
says, (p. 430): “ If, therefore, the observations of Miss Morris are equally correct, they
will serve to shew, still more than the foregoing history, how variable and extraordinary
is the economy of this insect,” etc. Dr. Harris feels, with the candor of a large mind,
that he has not (in common with the rest of mankind) sounded the aepths of know-
ledge. He mukes room for the unknown, for that at least which he does not know.
The consideration which Dr. Harris habitually shows is a proof that he was unacquainted
with Hiibner’s illustrated works when he renamed several species so beautifully figured by
that industrious German entomologist. I agree therefore on this head with what Dr,
Morris says in Flint’s edition of the report, and I regard Dr. Hagen’s supposition* that
Harris “ knew ” Hiibner’s names and rejected them, as doing injustice to Dr. Harris, and
as the result of a false estimate of Dr. Harris’s character, Dr. Harris is throughout
unambitious of himself, intent only on bringing out entomological facts in pursuance of
his duty. His report, therefore, nowhere reads like uut()]nw_:.mphy; it treats solely of
the doings of insects, and what must be done 'lt‘\' us to circumvent their ravages.
With all this there is little of what may be called literary effort, and l“"'r:“'y effort may
be easily spared in a report, provided ?Iw English is good. ' Dr. ll:}rrls is too stuu_l :u}(l
preoccupied with his work to indulge in humour ; snr'h S.:l”li‘s of wit as we may find in
him are, however, neither flippant nor tawdry. ”': Incites to a general war against the
tent caterpillar: “ 1 beg leave to urge thfk lw.ﬂplf' of this Commonwealth to declare war
against these caterpillars, a war of extermination to be waged annually during the month

* Papilio, 3, 61, where Dr. Hagen says: “ It is a rule everywhere accepted that a figure even (sic)
nnmed] :;:]::2\,-3:"(;"“:}]1“!‘: a (lnwn'ripﬁiuu." 5 What Dr. Hagen means is probably that a name, published by
figure only, should not be preferred on account of prority. I do not. admit that the ‘‘rule is every-
where accepted.” Dr. Hagen has evidently not studied the literature of European Lepidoptera. Hiibner's
death left a few plates of the ''Samlung” undistributed, but the species are wholly to be attributed to
Hiibner, not to Geyer. It is different with ths “Lvntra_:‘ilq. which were completed by Geyer. A com-
parison of the title pages and preface to the *‘ Zutraege ” will sustain this view.
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of May and the beginning of June.” There is no uncertain ring about this. Tt is the
opinion of the writer that “ Carthage must be destroyed.” And, after mvoklﬂg the aid
of “every able-bodied citizen ” and every “ housewife,” he ventures to say t}}at tl.w
enemy will be conquered in less time than it will tukfe to exterminate the Indmns‘ in
Florida.” From his language we can see that Dr. Harris stf)od nearer to the Revglutxpn.
The Seminoles we may infer were regarded then as a sort of pest, and the extermination
of Indians was always a part of the regular Puritan programme. At any rate, Dr.
Harris, here at the outset, recognizes the value of co-operation. Unless the farmers take
hold generally and apply the wisdom contained in the State Reports, they will have been
ssued in vain.

As a technical writer on the butterilies and moths Dr. Harris shows a rare
excellence. His account of the butterflies of New England is remarkably full and
accurate, considering what had been previously published on the Hu_h_pecf‘. I have ‘nl_wayﬂ
read with keen interest the pages upon which he has given us the hlston'es of_ the Spinner
moths. The natural impatience with which inexperienced entomologists, in their rage
for exact nomenclature, are apt to feel at his occasional mistakes, leads them to neglect
this portion of the report, which, nevertheless, it would do them good to read and ponder
over. These lovely Spinner moths, escaping by the hands of time from the cage _of
winter, make a hidden glory in the world. On purply wings they cleave the night, in
their brushing flight becoming early worn and old through the quick impatience of‘ th.rn'
lives. We pin them in our boxes and write very learned paragraphs about them, forcing
these soft creatures, with their curved and rounded outlines, into our £quare and rigid
categories. But they escape us still, and, after all our efforts, we dissect mere dead
chitine at last. Yet it affords a livelihood for some of us butterfly farmers, and, for
others, the chance of being sometime remembered by name, of l‘wcmnin;:.in a way oneself
a species lifted out of the individual ranks—the most trllhn;{ nnmor?nhty, to be num.:-(l
in connection with a moth| As I have discovered some facts in the history of the White
Mountain butterfly, it may carry some faint memory of me upon its wings. We may
remember Dr. Harris by a host of insects which fill our fields each summer. Yet there is
something more to be attained than to be thus remembered by posterity. \\.’u may feed
our souls by study and observation by the way side, gntl'wrin;.( wnt!l our experience a ho:ﬁ:
of happy memories, Thoreau says: “1I can recall to mind t.h(- stillest summer ll()urs, in
which the grasshopper sings over the mulleins, and there is a valour in that time the
bare memory of which is armour that can laugh at any blow of fortune.” We must bring
something u-wuy with us beside our specimens. A healthier mind, a nobler resolve, the
virtue that comes from watching the struggle for life, impressing us constantly like the
wind that blows upon us and is never quiet. The Hindoos say that, for purity, .tht-re is
nothing to be compared with wis(lmn.A [ do not (loglnt it.  But through action fmd
application we reap the reward of our wisdom ﬂnd.tvst 1(5'\'0111!’. But ‘}')mt a small hv!d
in the stretching prairies of wisdom we entomologists cultivaté, whose fences yet contain
for us a universe! When the true succession of evolution has been made out, we must
still make shift to live and die, still face the same conditions of life and await the same
end. The problem of life changes i#s aspect, but remains unsolvable,

My copy of Dr. Harris's writings is one originally presented by the author to Dr.
Fitch. It contains a few marginalia by both, and I give here those of Dr. Fitch upon
Harris's account of the Spinner moths. These present some few points of interest, for,
while our knowledge is fuller, it is far from perfect, and a certain interest pertains to
the remarks of one who followed so closely in the footsteps of Harris. On page 241 of
the report, after Harris’s account of Gnophria vittata, Dr. Fitch writes: * Vide Lithosia
depressa, Fabr.,, Sup. p. 460.” T have not consulted this reference. I have given, I
believe correctly, the synonyms and the name for the variety of this species in my check
list. Previously the names were not properly referred. Alter Aretia Americana, Dr,
Fitch says: “ A specimen was sent to me from Canajoharie, but 1 have never met with
it in Washington county ;” and then adds “’till July 27th, 1864.” To Aretia acrea,
Dr. Fitch notes: “I took a specimen at Fort Miller, 1832—where it could hardly have
been introduced in the way Harris supposes,” This is in reference to the remarks on
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page 249 of the report, as to the species being carried in the chrysalis form with the salt
hay from the coast. On the larva of Hyphantria tewtor, Dr. Fitch adds: “It here
infests the bitter walnut most, and the swamp oak nearly as much.” Of the females of
Orgyia leucostigma, Dr. Fitch says, “They have a dusky dorsal vitta.” Dr. Fitch
makes no remark upon Harris's Dasychira leucophea, which is probably incorrectly
identified. It appears also that the moth determined in the Harris collection as achatina
is not that species but Clintoni. Nor are there any marginalia to Lagoa opercularis,
which, from the description, is not Abbot's species but perhaps L. crispata. In fact
Harris, not unfrequently but mistakenly, identifies allied Southern forms, fizured in the
insects of Georgia with New England species, as first pointed out by Dr. Packard. Dr.
Harris thinks also that Z. opercularis (i.e. erispata /) may be the Bombyx Americana of
Fabricus. Dr. Fitch further notes to Clisi eampa Americana (larva), that,  Their lives
consist of repetitions of three acts, eating, sleeping and enlarging or adding to their
nests ; in fine weather they often repose outside of the nest, lying side by side, closely
stowed.” To Gastropacha Americana, Dr. Fitch adds: “T found this on the white oak
in the middle of July in Stillwater, Md.” To the account of Dryocampa imperialis, Dr.
Fitch adds, *On the pines around Philadelphia abundant (T. B. Ashton) locally called
the ¢ Pine Moth.’” With a criticism of Harris's expression  especially behind the tip”
in the description of Perophora Melsheimeri, p. 301, the marginalia come to an end.
1 have fancied, myself, that the Spinner moths belong to the east and north, in the
same way that the Hawk moths belong to the south, the Owlet moths to the West of
North America. In fact several species seem to be alpine or sub-alpine, and when we
regard the protective cocoon and the frequent woolliness of the moths, one would con
sider the family fitted for resisting the cold. But it is in reality very generally distri-
buted, and this is a proof of its long existence as a group. The Ghost moths, or Hepi-
aline are represented over the globe with but little structural variation, retaining in

Australasia the general peculiar form which they display in Europe, California, Massa
chusetts and Brazil. I believe, therefore, that this particular sub-family of the Spinner

moths is ancient and has survived many physical changes of the earth’s surface. The
typical Spinner moths, such as the Aftacine, seem wanting in the West India Islands,
from whence also I have seen no Ceratocampinez. This is a noteworthy observation in

geographical distribution. I have also noted that the Ceratocampine, or Hawk Em-
peror moths, are found over the level country, east of the Rocky Mountains and Andes,
not crossing the mountains to the Pacific as it would seem. By a strict comparison of
the faun® of the West India Islands and the continent of North America, some addi-
tional light may be thrown on the physical history of these portions of America.

Dr. Harris is an author whom we can conscientiously recommmend to students of
either technical or economic Entomology, for in the report the two departments of ento-
mological science are not separated; it was hardly time for that; but they must be
finally separated, and I have always deprecated the mixing up of technical entomology,
in the reports of State entomologists, with economic entomology, their proper subject.
Descriptions of new species, opinions as to matters of speeial classification and nomencla-
ture, all these, with which the technical entomologist deals, are out of place in State
reports. What the State intends to pay for is a history of injurious insects and a dis-
cussion of the best means to prevent them. There is then a certain abuse of their posi-
tion involved in the introduction by official entomologists of extraneous matter in their
reports. For technical work we h. e the proceedings of the various societies, the pages
of the well-known Canadian Entomologist. 1t was, indeed, the opinion of Agassiz, that
names to secure adoption should be published in works offered for sale. There exists,
then, some doubht whether technical entomologists should pay attention to reports which
are simply distributed and thus not generally accessible. The question here comes up as
to the publication of authoritative names in technical entomology. The sole eriterion
seems to be the recognisability of the object intended. Names for genera are sufficiently
legitimized by the statement of the type. The type, an already described species, is
something of which science has already cognizance, something known. When we reflect
how unequal the generic formulas are, how opinions differ, how rarely, at least formerly,
the intimate structural features are given, the justice of this simple rule becomes appar-
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ent. Undoubtedly the worker who gives accurate and detailed accounts of his genera ig
entitled to more praise. As to species, and I have worked much with specific diagnoses
in diflferent languages during the past thirty years, there is no standard except recognis-
ability for their validity. And this is imparted by a figure very well, generally indeed
much better than by a description. Hence a figure, without description, should secure
acceptance for the specific name attached. Although the arts of painting and writing
have separated, a fundamental idea unites them and the author and the painter may
still be compared. For primitive man expressed his idea by picturing the object before
letters were invented. Some writers are like scene-painters, laying the colour on thickly
and drawing their outlines boldly. They allow for the distance from which their work
will be viewed. The distance of the spectator from the object to be viewed is replaced
in letters by the ignorance of the reader of the subject discussed. He is impressed by
the treatment because he does not know the subject in its detail, being carried away by
the distinctness of the main idea, adopting the writer’s view easily because forcibly and
singly impressed upon his mind. Other writers indulge in detail work all finely laid on ;
they are like painters in miniature whose work is executed and may be studied under a
glass, of whose general subject, as a whole, one may lose something in following the parts
This comparison is often in my mind between painters and authors so that the shelves of
my library seem like a gallery of paintings, mental pictures hang about the titles on the
back of the books, pictures affecting me more or less pleasantly. In my thoughts I make
the good qualities of many entomological writers my own and thoroughly enjoy them.
[he splendid industry of Mr. W, H. Edwards, the scholarship of Mr. Scudder, Dr.
Packard’s talent, the thoroughness of Prof. Fernald, the clearness and gentleness of Prof.
Saunders—all come home to me. And Dr. Harris impresses me by his largeness and
earnestness. A homely landscape with shade and sun, flower and bee. This largeness
and fine simplicity may be influenced to some extent by his surroundings, by the great
and venerated University near his work. But the natural man is evidently superior to
his surroundings, rises above them at times, although the nearness to such a centre of
education gives both elevation and harmony to the soul disposed to receive the impres-
sion. All these entomologists are men of the first class, with faults of the second, not
men of the second class with faults of the first. About all our work there is a sense of
incompleteness, but to ensure our enjoyment the incompleteness must come as an after
taste, not at once offend our palate. In most departments of thought there is some one
author who, by his calmness and reasonableness, gives us confidence and prevents us from
being carried off our balance by the assertions and claims of the rest. Dr. Harris seems
to perform this useful office in the literature of entomology ; so that, from his writings,
one obtains a needed refreshment. He is so genuine, so full of his subject and yet so
modest and unobtrusive. The plant of entomology is growing ever, spreading into our
lives and affording occupation for many busy workers. But it may be long ere we meet
one like Dr. Harris. The personality of man has a feeble beginning, is so little differ-
entiated, but at length it out-tops the universe. A chip of the world which seems
greater than the whole. So, in the world of entomology, Dr. Harris will always seem to
have been a great man. All writers appear to stand at different angles to the truth,
which, as Turgeniew says, we cannot grasp as with hands, The positien which Dr.
Harris occupies as to the truth which is in the science of entomology, is most direct.
In the meantime we are year by year adding to the picture of the science, filling out the
pattern after Nature, describing species after species, When shall we get to the end of
our catalogues —there s another kind of moth found in Massachusetts
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SOME THOUGHTS ON THE DETERMINATION OF SPEOCIES.
BY J. ALSTON MOFFAT.

Much dissatisfaction is expressed with the determining of species in entomology on

the structure of the imago alone, and great advantages are anticipated when the earlier
stages of insects are all worked out. A laudable desire is expressed in the writings of
the various workers in systematic entomology to bring their methods as much into harmony
with Nature as possible ; this is hopeful. A naturalist should allow no personal prvfwrwm:w
for one system over another to influence him in his work ; his attitude should be to discover
as much as possible of Nature’s mode of operation, work on parallel lines, and construct
his system accordingly.

Now, as there is considerable divergence in the direction to which these

labours are
tending, it seems to indicate that there is a decided difference of opinion about what
Nature’s method is, or a misunderstanding of its interpretation. No one can have been
engaged in the investigation of any department of biology without being impressed with
the fact that Nature is not constructed on any principles of mathematical exactness :
therefore, any system aiming at that must be, just in proportion as that is attained, arti
ficial.

Now, a form is often met with in life that seems to fit in nowherc comf tably, whilst
another has so many points in common with widely separated: forms that it lifficult to
decide just where to place it ; hence, I suppose, the temptation to multiply divisions, and
give them places to themselves. One great objection to our present method of dividing
into genus and species is, that it often has the effect of separating forms in a way that
Nature has not. When a form is termed a * species ” it stands apart from its fellows to
some extent ; if it is placed in a different genus it stands yet further apart. When we
look at a check list, with its divisions and subdivisions made with exactness, and names
with apparently no natural affinity, one would expect to be able to separate the various
parts with ease ; then look at a representative collection ; what a contrast To the
uninitiated the surprise is, where the necessity was for separating the great bulk of
them at all. We may in a joke tell him that in the name is easily seen the difference,
but we have to acknowledge that in the insect it is microscopic. But divisions have
to be made, and that they may be made just where Nature indicates, it is desirable that
those enguged in the work should know the life history of the insect, its habits and mode
of life, as well as its appearance in its various stages.

A knowledge of structure only—size, form and color—is sufficient for the purpose of
describing and naming an insect, the object of which is future identification. If that
knowledge includes the earlier stages, so much the better for the purpose, but a good deal
more 18 re quirr(l of him who would endeavour to give it its natural position in a system,
and it is unfortunate that much of this latter work has been done by those only partially
qualified for it ; the “ mere collector ” often having more knowledge of Nature than the
accomplished scientist.

Do the divisions of genera and species meet the requirements of nature? Dividing

lines, to be of value, should be stable ; they look rigid ; life in Nuture is never rigid, and
its dividing lines are of the most undulating and irregular character. Scientific terms are
exact, and it was found that genera and species did not meet the requirements of science,
so varieties were added to supplement them, and now the principal trouble centres around

species and varieties, no definition of the term “gpecies ”’ being sa Ew!'n'lnry to all, and
the kinds of varieties being many, and the origin of some of themn unknown

Our knowledge of the laws ufl]nnpui_gmiun illA”ll.‘ animal -»-«w;;‘l.x‘y.' is ;.-i‘i‘:\"ipll].y
derived from the experin ents with animals in domestication, and the results attained show
the marvellous extent to which variation can be carried when continued for a length of
time, and we may safely conclude that what man cannot do in this direction Nature never
does. The terms used in this work are species for all forms that, when brought together
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produce fertile progeny ; varieties for all the various forms from such a union ; hybrids
for such as are invariably infertile from a given nnion, such uniform infertility being taken
as a proof that the parents belonged to different species. This arrangement is brief,
natural, easy to comprehend, and exact, and is as applicable to animal life in Nature as
in domestication. The way man obtains his varieties is by careful, intelligent selection
and isolation ; no such control being known to exist in Nature for such a purpose, the
appearance of varieties there must be referred to some other cause. Many species vary
greatly, a few seem not to vary at all. There are many kinds of variations—1st, sexual,
where the sexes differ in size, form and color ; 2nd, seasonal, different broods of one species
appearing at different times of the year, differing in some respect ; 3rd, local, where different
forms of the same species are found in different localities ; 4th, well-marked varieties of
some species, found in the same locality, coming from the same parents, belonging to the
same brood ; Hth, species that give broods in which no two specimens are exactly alike,

Into the causes of all this I do not enquire ; it is in the constitutions of the organisms;
how it got there we may never know ; it is a fact of their existence, that is enough for the
present, One thing we may be certain of, it is not of recent origin, it may have been

accumulating for times indefinite. “About the first there is no trouble when once the fact
is known. The second has heen satisfa ‘torily dealt with in the last check list of North
American butterflies. The fourth wants to be dealt with in the same manner ; the mode

of speaking of ““a species and its varieties ” is not in harmony with Nature. A species is
one, its parts may be many, and each of them is of equal value in the make-up of the
species ; the varieties of a species seem to express the natural relationship. In the fifth
there can be no separation made. Now for the third : migration is well known to be a
habit of many insects ; that the external influence of *climate and environment affects
the descendants from a common parent fo-m ” is also a well-known fact in every depart-
ment of biology. Some insects are extremely sensitive to these influences, a slight change
in location producing a perceptible difference in their appearance. Others are found in
widely separated parts of the globe with no perceptible difference in them. All kinds are
not affected in the same way or by the same influences. We know that in and in-
breeding of domestic animals has the effect of producing a fixity of type that is afterwards
difficult to overcome, So here, a lengthened residence in one locality will give the influences
of that locality an opportunity to impress themselves on the resident and its descendants,
which will tend to give the change produced a more permanent character. Now, if we breed
two such migrants through all their stages and find them differ from one another in each,
are we warranted in concluding that they are two species !

Dr. McMonagle, in his evidence before the Ontario Agricultural Commission, says
that he has examined the egg-cells of horses under the microscope, and found that the
cells of the thorough-bred were all of the same type, form and vitality, whilst those of the
cross-bred were not so, and that he could distingnish the one from the other. Now, if
such a change is produced in the higher forms of life, how much more likely in the lower ?
It is by crossing the two forms that we are to discover whether they are species or the
varieties of a species. How often do we meet in entomological literature with such expres-
sions as, good species, true species, separate species, distinct species ; as if there were
species that were not good, true, separate, and distinct ; scientific terms ought not be so
handled. Let me refer to the Colias controversy for illustration. We have various forms
extending from the Atlantic to the Pacific ; a large number of these have been investigated,
care_fully described, and distinguishing names given to them, and unfortunately termed
species, and placed in the catalogues as such. Some one discovered sufficient proof to
satisfy him that they are not species, and wished to abolish eight or ten names and bundle
as many separate forms under one name and call that a species. This seemed to make it
necessary, to save the descriptions and distinguishing names, for some one else to try and
prove that they were species ; and so it went on. Now, as the object of describing and
naming is for future identification only, and not to settle the question of its standing,
which can be done at any time when sufficient information has been obtained, without
disturbing anyone’s description and name, let all the forms that have been discovered to
be of direct kinship, from east to west, north to south, be placed under Philodice (I use
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this name merely because it is old and well known), and the distinguishing name after ;
this would give us at a glance the correct relationship of the various parts ; and if their
residence in latitude and longitude can be fixed and indicated, so much the better. This
is the manner in whieh my third division wants to he dealt with, What a charming
“ constellation ” they would make in our catalogues and cabinets ; so distinct and so
natural, and expressive of the extent of our knowledge of their kinship and distribution ;
laying a solid foundation for future investigation, and offering strong inducements to
make yet further conquests in the same direction.

From what we now know of the earlier stages of many butterflies, it can be seen that
species are not to be clearly defined by these any more than by the mature insect. They
can be gathered into resembling groups, in the one just as they can in the other, but that
will not decide, this way or that, their specific value,

How genera are to be brought into harmony with nature I really do not at present
see, except by abolishing them altogether and dealing with large, loose, family groups.
This would have something of the effect of removing high board fences from around small
lots, which were intended to prevent trespassing, and compel each one to remain within
his own legal limits, and, indeed, not even to see beyond it. Such grouping would give
the genius—the man of insight and extensive knowledge—a better opportunity to arrange
his material more in accordance with their natural affinities, restore that unity and har
mony which exists in Nature, making it apparent to the casual observer by the removal
of the ““ high board fences” of our present artificial divisions. I have often thought when
reading the descriptions of the early stages of many forms that if we were to call our
present * genera ” ** species,” and our present “ species” * varieties,” we should be much
nearer to Nature’s divisions than we are now.

The migratory habits of insects, and the external influences of environment to change
and modify their appearance, should never be forgotten in any effort to decide their place
in systematic arrangement. This is not a thing of recent occurrence, it has been going on
ever since insects were first introduced into this scene of life, so that they may have in
their constitutions inconceivable possibilities that are only awaiting a favourable opportunity
to manifest themselves ; which must ever make structure an uncertain foundation to rest
upon. Then man must have been the mean of greatly complicating Nature’s oper L.(i’ill.“.
We know something of what he has done in recent times, and he has been doing similar
work during all his history, but observing it not ; so that we can have but little knowledge
to-day of the original form and habitat of any species, whether they belong to this con
tinent, that, or the other, or whether similar forms of all the continents may not be but
geographical modifications of one species, investigation having little, if at all, taken that
turn.

MISCELLANEOUS NOTES :—GATHERED FROM VARIOUS (QUARTERS.
Sraristics oF Loss FroM INSECTS.

In Insect Life for August, 1889, there is given a sarefully prepared table showing
the loss to the cotton crop in the State of Texas, in consequence of the ravages of the
cotton worm, (Aletia argillacea). The quantity uf.lml:s of cotton actually prqducvd
during the season of 1887 is given for each county in the .5‘mw in one column ; in the
next the percentage of loss from these insects ; and in a third column the prmluct—t}.;\t
there would have been without thisloss. The total result shows that there were 1,125,499
bales of cotton actually gathered in the State ; the average loss was 21 per cent., though
in some counties there was none reported ; and the crop that ghould have been gathered,
if there had been a total exemption from insect damage, was 1,422,948 l'vulcs. This
makes an aggregate loss for the State of '.".)7,-1’49 bales ; the value of each bale on the
spot was a little over $40 on the average. The actual money loss to the ]»lant:%rs of
Texas from this insect in a single year was, therefore, the enormous sum of ‘$1 1,897,960.
But Texas is only one of many cotton-growing States, and its production is about one-



fifth of the whole product of the south. Throughout all that region—the cotton belt as
it is termed—the worms were pretty equally active in their operations. We may safely
estimate then, that the total loss to the cotton growers of the Southern States in 1887,
occasioned by these insects, was not far from the appalling sum of sixty millions of
dollars, Tt is a wonder that so shrewd a people do not see that it would pay them well
to expend a hundred thousand dollars a year upon practical entomology, if it resulted in
the saving of even one-tenth of this enormous sum.

CATERPILLARS SToPPING TRAINS,

We have occasionally observed in the newspapers brief notices of such occurrences,
but have rarely been able to learn what particular insect was referred to. A correspon-
dent of Insect Life, (Mr. S. Webster, of Mattawamkeag, Maine), has sent the editors the
subjoined account of a stoppage on the new line of the Canadian Pacific Railway, in
Northern Maine, occasioned by caterpillars ; the report is taken from the Upper River
News of that State. Mr. Webster has also stated that in the Northern Penobscot region,
the same worm defoliated most of the orchards, and all of the poplars, leaving them as
bare as in mid-winter. From specimens sent it was ascertained that the insect was the
Forest Tent caterpillar, (Clisiocampa sylvatica) : we give an illustration of this familiar
pest, fig. 47. Mr. Webster found that it seemed to prefer poplar, and also fed upon oak

and cherry, and after these were stripped it attacked the elm, gray birch, willow, rock
maple and some other trees,

“The grand march of the caterpillars.—They blockade a train on the Canadian Pacific.—
Freight locomotives and railroad men powerless,.—Mosquitoes join in the raid and
do bloody work.—Additional motive power and sand effect their release.

“The first freight train run in connection with the Bangor and Piscataquis over the
Qanadian Pacific, met with a novel and what at one time threatened to be a serious as
well as a laughable mishap on Sunday. Our managing editor was in it. At a point a
few miles from Sebois, on the Canadian road, the Messrs, Pierce Brothers, of Milo, had
collected 1,500 ship knees, and Superintendent Van Zile sent down a big engine and
eleven flats to draw them up to Brownville crossing,

“They were loaded, and the return trip of fifteen miles was begun, which occupied
ten hours. When the train had proceeded a few miles, and when it was on a short grade,
it was brought to a standstill by an army of small, gray caterpillars, greasing the track
and driving-wheels to such an extent as to almost entirely suspend. friction between the
rails and the driving-wheels. In some places they were half an inch thick, and the army
stretched out eleven miles.
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“The night previous, as the time-keeper, who had about twenty miles to cover, was
working homeward on his jigger or railroad velocipede, he enconntered the advance
guard, and for half a mile pushed his machine along the rail by hand.

“Section men undertook to sweep them off with alder bushes, but the slight touch
ofgthe twigs would crush them and lubricate the rails, and the mass formed like dough
upon the driving-wheels.

“The train in going down passed through these and others, but the big collection
came during the forenoon, and while the knees were being loaded. Of course, sand was
used, but it did not avail much, and Superintendent Van Zile was wired, and he ordered
out another locomotive from Sebois.

“On her arrival there began a series of charges at that grade, which now had been
liberally sprinkled with sand, but the animal life was so thick that various attempts were
unsuccessful, and it was not until late at night and the sun had

gone down that the
creeping things desisted in their march.

“ With these there had come clouds of mosquitoes, and they very materially aided
the other insects by pitching most vigorously into the men, seemingly drawing | lood from
all nationalities alike, and the sight of a sweating, swearing railroad laborer, frantically
brandishing alder boughs over his head with one hand, while with the other he scraped
caterpillars, was laughable in the extreme.

“The matter has at once engaged the attention of Superintendent Van Zile, who is
trying to find out from the encyclopedia how long the march of these Maine hosts con-
tinues, and it is quite likely that the road alongside this section will be ditched and
flooded with running water. Nothing like it was ever known hereabouts before, but
then sunlight was never before let into the wilds of Maine as the Canadian road has let
it in, and there may be unknown difficulties to come consequent upon it.”

Tur ErFrecr or ARSENICAL INsECTICIDES UPON THE YoNEY BEE.

The prevailing opinion seems to favor the theory, that if arsenical mixtures are
sprayed or dusted upon fruit trees while the latter are in bloom, the bees which frequent
them will be destroyed. With this idea in view fruit-growers have very properly been
cautioned not to use these mixtures during the blooming season, and in fact this has heen
urged as an argument against the use of these substances as insecticides,

The writer, while in Louisiana, was told by planters that dusting Paris green upon
the cotton plants, killed the bees which frequented the blossoms thereon for the purpose
of securing the nectar which was contained in them.

There appears, however, to be some good negative evidence bearing upon the
pl‘O‘ll(‘llI, which it will be well to consider before forming a decided opinion in this really
important matter.

Mr. Edwin Yenowine, « fruit-grower near New Albany, Ind,, is a very strong advo-
cate of the use of arsenical mixtures, as against both Codling Moth and Plum Curculio,
and is also, to a limited extent, eng wged in apiculture,

Some time ago, while spending a day with Mr \'«:nn\\inm he re !mmlwl me dlmt
several years ago he had written me as to the probable effects on hees of the use, during
the blooming season, of these arsenical mixtures ‘:mxl had received a very cauti nary
reply. It appears that instead of following my :1||f ice he -\I»r:l}wi all sorts of fruits tr'"‘l):
during a period of two years, both in and out of the blooming season, and instead of
destroying his bees they have increased from eight to seventeen strong, healthy colonies,
and have furnished honey of which he and his family have partaken freely.  This con
versation with Mr. Yerowine took place on the 23rd of June, so that the increase shown
was practically that of one unfavorable season, that of 1888.—F. M. Webster, La Fayette,

Ind.



ReMEDY ror THE PLum Curculio.

In the bulletin of the Ohio Agricultural Experiment Station for September, 1889,
Mr. Clarence M. Wee!l gives the following results of his experiments carried on through
two seasons, upon two varieties of cherry trees and four of plum trees, and durving which
the large number of 65,500 cherries were individually examined, and any insect injaries
carefully recorded. He finds that ““ About three-fourths of the cherries liable to injury
by the Plum Curculio, can be saved by two or three applications of London purple in a
water spray, in the proportion of one ounce to ten gallons of water; (2) That a sufficiently
large proportion of the plum crop can be saved by the same treatment, to insure & good
yield when a fair amount of fruit is set ; (3) That if an interval of a month or more
occurs between the last application and the ripening of the fruit, no danger to health
need be apprehended from its use ; (4) That spraying with the arsenites is cheaper and
more practical than any other known method of preventing the injuries of this insect.”

REMEDIES FOR THE STRI*ED CUCUMBER BEETLE.

The same careful observer, Mr. 0. M. Weed, gives an account of his experiments
with remedies for the Striped Cucumber-bettle (Diabrotica vittata)—the very common-
yellow beetle with black stripes along its wing cases (Fig. 48), which attacks
cucumbers, melons, squashes, and other plants of the same family. A great
many remedies and preventives have been recommended for this insect. In
order to test the effieacy of these, Mr. Weed has carried out a series of experi

Fic. 48, ments, and furnishes the following summary of results:

The methods recommended were divided into four classes, viz: 1. The use of offen
sive odours in order to keep away the beetles. 2. Coating the plants with substances that
would produce a mechanical barrier to their feeding. 3. Poisonous coatings of the leaves
in order to kill the insects. 4. Preventing their attacks by enclosing the plants under
some form of tent or gauze-covered frame.

The experiments were made on a large scale under ordinary field conditions during
the summer of 1889, when the striped heetles were exceedingly abundant.

Five substances of the first class wers tested, viz.: hen manure, cow manure, kero-
sine, carbolic acid and bi-sulphide of carbon. None of them proved practically successful,

Three substances of the second class were tested, viz.: Coal-soot, gypsum and salt
petre. Of these the soot and saltpetre proved worthless, while gypsum showed some
beneficial effect, but not enough wholly to save the plants.

Three substances of ths third class were applied, viz :—pyrethrum, *slug-shot,” and
“ peroxide of silicates.” Pyrethrnm (Persian insect powder) killed those beetles with
which it came in contact when first applied, but soon lost its etficacy. ¢ Slug-shot ” in-
jured the plants to which it was applied. “Peroxide of silicates ” had a decided effect
in preventing injury, and where the plants had been weil started before being attacked
saved them from destruction ; but it did not save them when the beetles were so numer-
ous that they burrowed down to meet the sprouting plants before they were out of the

ground.

The results obtained from the fourth method—that of fencing out the insects by
covering the plants with some form of tent or gauze-covered frame—were by far the most
satisfactory. The cheapest and most successful method employed is that of protecting
each hill by a piece of plant-cloth or cheese-cloth about two feet square. This may be
done simply by placing it over the plants and fastening the edges down by small stones
or loose earth. It is better, however, to hold it up by means of a half barrel hoop or a
wire bent in the form of a croquet arch. .

Mr. C. P. Gillette, in the bulletin of the Iowa Agricultural Experiment Station for
May 1889, gives an account of his experiments on this insect, with much the same results
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as those obteined by Mr. Weed. He found, however, that dry pyrethrum dusted over
the plants in the carly morning (5 a. m.) was a complete success. * At this time in the
morning the beetles are cold and sluggish, and their bodies damp with the dew of the
night, so that they do not fly away, and every particle of the powder that falls on tham
sticks. Forty hills of squash vines were treated in thisx manner with two ounces of the
powder, and at two o’clock in the afternoon 280 dead beetles were counted about a single
hill of five small plants.”

Bikp MURDER IN FRANCE AND ITS EFFECT UPON SOME Noxious INsecrs.

Any one who takes a walk abroad in the rural parts of Fraunce, when farming oper-
ations are going on, will often see small childven following the plongh armed with small
pitchers, into which they put all the white fat grubs of the cockchafer which are turned
up. In England the rooks do this work, without voung children being withdrawn from
school or from play. But the French sportsman has nearly extirpated these useful birds.
A recent iniquity is the systematic destruction of the swallows on their return from
Africa. Emissaries of the Paris Modistes fix up on the shore, absut the points where the
birds usually land, long wires connected with powerful electric machines. The wearied
swallows perch on the wires and are struck dead by scores. Their bodies are then sent off
) I'le saddest feature is that
our English contingent of martins and swallows arrives by way of France, and will doubt-
less be cruelly decimated.—J. W. Svater, in Science Gossip.

to Paris to ornament women who are a disgrace to human

We do not know which to wonder at the most, the industry of the women or the
numbers in which the White Grub (larva of the European Meolontha vulgaris) must have
occurred in the soil, in the statement made by M. Reiset and quoted in * La Nuture”
for the 18th of May, where itis stated that in a field of about one hectare (24 acres) a single
woman collected 759 pounds (344 kilograms) of these White Grubs or Cockchafer larva in
15 days. The actual number of grubs was estimated at 180,000 Insect Lafe.

Bracksirps vs. CorN BOLL-WORMS

My field of corn was in full roasting ear, and the blackbirds were swarming in it.
My hired man came to my librafy and told me we must get some boys with guns to shoot
blackbirds, or they would ruin our corn. He added, “ The neighbors are all in their corn
fields s}mnlill}.,' to drive aw ay the blackbirds.” I told him to wait until I had time to see
what the blackbirds were doing. On entering the field there were enough blackbirds in sight
to have ruined the field of corn in a short time. I spent an hour or more in the field of 24
acres, and did not find an ear that showed the birds were eating the corn. The birds
would light on the ears, and spend but a short time there, and pass to another ear. I
noted ear after ear that I had seen a bird on, and I always waited until the bird had
finished his work on it. I found on every such ear the marks of the boll-worm. They
were developed enough to have commenced eating the grain. There were the evidences
that the worm had been there, and I saw the blackbirds there, and making passes as if
picking out the worms, and after the bird had left the ear I could find no worm. The
birds seemed to be busy hunting and eating this destructive and disgusting pest. 1 left
the field pleased and grateful to the blackbirds. I told my hired man he need not waste
any time or powder on the birds. They were welcome to hunt worms, and could take
what corn they wanted to make a variety. Now, this is not sufficient to show that black-
birds are in the habit of feeding on boll-worms, I know, but it satisfied me that the birds
were destroying thousands of them for me. The season was dry, the meadows were short,
and the grass dried on the hillsides overlooking my bottom ficlds. The conditions were
these : corn in full roasting-ear, the earth dry, and the weather hot. The corn at husking
time was not injured by birds more than usual, which is so light as to be almost inappre-
ciable. I hope I may have opportunity this season to make further observations, and
that the good work of the blackbirds may be established by many witnesses,—L. N,
Bonham, Oolumbus, Ohio, in Insect Life.




SPARROW DESTRUCTION IN AUSTRALIA.

Miss Eleanor A. Ormerod, consulting entomologist to the Royal Agricultural Society
of England, has forwarded a donation of £5 to be applied to the destruction of Sparrows
in South Australia. A subcommittee of the Royal Agricultural Society of South Au-
stralia has undertaken to raise subscriptions in aid of this worthy object, and iv is pro
posed to have monthly competitions in the production of sparrows’ heads and sparrows’
eggs. These competitions will take place after the next autumn show in Adelaide. At
the autumn show there will he a grand prize competition, when prizes of £2, £1 10s., 10g.
and 5s. will be offered for the largest number of sparrows’ heads, and the same value in prize
money will also be offered for the largest number of sparrows’ eggs. Additional to this,
every competitor who fails to secure a prize, and yet brings in 100 or more heads or eggs,
will receive a bonus of 2s. 6d., and any one producing under 100 and not less than 50
heads or eggs will receive a bonus of 1s. These prizes and bonuses ought to encourage
the boys to exert themselves,

An American paper tells us that: “There is a scarcity of our native song birds ;
the sparrow drives them away and destroys their eggs and young. Dr. Merriam estimates
that a pair of sparrows in ten years will increase to 275,716,983,698. They migrate over
the country in grain cars, in which they have been caged while stealing breakfast. They
can be destroyed by throwing down a handful of wheat and shooting among them with
fine shot. The owl and hawk are very helpful and should invariably be spared.”

In Victoria the fruit-crowers are becoming alarmed at the depredations of the
sparrows, which are exceedingly numerous. A Bill was lately placed before the legis-
lature there, to provide means for relieving cultivators from this pest, but, as in South
Australia, it was opposed by those who were not subject to losses, who were too indolent
to examine into the truth of the complaints made, or who were too selfish to interfere in
a matter in which they were not directly and personally concerned. A few of the op
ponents were led away by statements that the Sparrow does little harm in its native home
in England, but itis a fact that it does a great deal of damage, though i+ is there kept
from increasing so rapidly as in Australia—first, by the colder weather, which limits
the breeding season to a month or two, whereas in Australia the season lasts nearly all
the year through ; and secondly, in England thcre are many owls, hawks and other ene
mies which prey upon the Sparrows, whilst in Australia these enemies are almost entirely
absenu. Perhaps, when it is too late, the opponents to the Sparrow bill will find that
their pockets and personal comforts are very intimately affected by the presence of
hordes of these little pests, which drive away all the insectivorous birds, but will not
touch an insect (except from pugnaciousness), but which will eat all the seeds of all the
plants that grow in the fields, spoil all the fruit that is produced in the orchard and vine-
yards, and even attack the vegetables and flowers in the gardens when there

is nothing
else to destroy.—Garden and Field

Adelaide, South Australi v}, January, 1889.

How To GET RID OF ANTS,

Professor Fernald, in an interesting paper on Household Pests in the Bulletin for
July, 1889, of the Massachusetts Hatch Experiment Station, gives the following remedy
for ants when they are troublesome in the house from their attacks upon sugar and other
sweets : *“ It has been recommended to sprinkle sugar into a sponge and place it in their
path, and as it fills up with ants several times a day immerse it in hot water to kill those
adhering to it. This will undoubtedly prove successful if car.tully followed up for scme
time ; bhut when we remember that the females are constantly laying eggs to produce
workers which will take the places of those already destroyed the task seems almost
hopeless.

“There can be no doubt that a better method would be to follow the ants carefully
and discover, if possible, where their nest is and then destroy the entire community by
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making one or more holes down 'hrnuqh the nest and then pouring in a teaspoonful of
bisulphide of carbon, carefully stamping down the ground afterwards to close the holes.
The fumes of this substance will penetrate the nest in all directions and destroy the
entire community.” ’

Dr. Riley, in the October, 1889, number of Zusect Life, gives an interesting account
of a successful effort to get rid of the large black or brownish ant which is often so great
a nuisance in dwelling houses. A case was brought to my notice, he says, two years
ago in Washington, where a fine old homestead was on the point of being sold on account
of the annoyance caused by these ants. An investigation showed one enormous nest
several feet in diameter in the back yard, and several colonies here and there in other
parts of the premises. The large colony was completely destroyed by the use of bisul-
phide of carbon. A teaspoonful was poured down each of a number of openings, and a
damp blanket was thrown over them for a few minutes. Then, the blanket being removed,
the bisulphide was exploded at the mouth of each hole by means of a light at the end of
a pole. The slight explosions drove the poisonous fumes down through the underground
tunnels, killing off the ants in enormons numbers. The main source of the trouble being
thus destroyed, the nuisance was greatly lessened, and all taik of selling the old place
has ceased.”

A FLOCK OF BUTTERFLIES,
BY S. W. DENTON, WELLESLEY, MASS,

While in the interior of New Guinea, in August, 1883, I observed what might pro-
perly be called a “ flock of butterflies.” They were appare ntly of one species, (uf a dark-
brown color, with & blue reflection on the fore-wings in a certain light,) and in such great
numbers as to actually blacken the green bushes on which they lit. I first came across
them one day, while out after birds, in a thick and shaded part of the tall forest in low
land adjoining the Laloki River. Being so numerous I supposed it would be an easy mat-
ter to catch all I desired without the aid of a net, but after several unsuccessful “”:'“'PV"V
in which case they would rizc in a cloud and settle again 1n a few moments on the bushes
close at hand, I was obliged to give it up. They did not seem to be very much disturbed
at my approach, but would net, however, allow me to get very near without taking flight,
as soon as I remained still va would immediately settle on bushes and foliage ¢ th l,),
but always out of reac h. The flock was perhaps two acres in extent, but the butterflies
were not equally numerous over this entire area, in some places every bush, branch, twig
and leaf seemed to be covered with them, while in others there were comparatively few,
What their object was, or how long they remained in that locality, I am unalle to say,
except that on visiting the place several days afterwards they were still there in appar-
ently undiminished numbers. I might add none were seen feeding, and so far as I
observed there were no flowers in bloom anywhere in the vicinity.

CATCHING BUTTERFLIES BY MEANS OF DECOYS
BY SHELLEY W. DENTON, WELLESLEY, MASS.

It has long been a matter of fact to me, and one which has served a good purpose

and doubtless to other readers of the Cun. Ent., that many butterflies, especially the
larger kinds, are attracted |'.\' decoys resembling themselves in size and colour,

So many incidents of this nature have crowded themselves upon iy notice that I
trust it will not be considered presuming on my part to enumerate a fow of them, and at
the same time state the benefits to the butterfly hunter which may arise from this source

My attention was first called to this fact some fifteen years ago while collecting in
the neighborhood of Boston. I caught one day an example of Papilio Turnus, after
taking the insect from my net, and while holding it in my fingers preparatory to placing




92

in my collecting box, another butterfly of the same kind darted down at the one I held
and fluttered above it for a moment as if to entice it away. I was so surprised that no
attempt was made to capture the visitor until it had risen beyond reach. Expanding and
placing on a bush close by the almost lifeless butterfly which I had held in my fingers,
and partially concealing myself, I awaited the insect’s return, nor was I disappointed or
obliged to wait long. I could catch an occasional glimpse through the bushes of my
intended victim ; nearer it came till, hovering for a imcment above my decoy, it was easily
secured. This plan was followed during the rest of that day, and more or less since that
time, with gratifying results, having caught as many as 37 Papilio Turnus in a day, and
that, too, in a place like Fastern Mass., where they are, so far as my experience goes,
not very common,

While in Nevada, in the summer of 1887, this method was followed with good
success in the capture of Papilio Rutulus, FEurymedon snd Daunus; Argynnis Leto,
Nevadensis and Coronis, Limenitis Lorquini and others. I found a piece of bright
yellow paper, cut out to resemble 2. Rutulus, proved almost as attractive as a butterfly of
that species, and even a yellow leaf which I picked up and placed in a conspicuous spot
answered the purpose very well once to enable me to secure a de coy.

[ find the best place to expose a decoy is in some sunny nook where an occasional
specimen of the species of which you are in search is seen, allowing the full rays of the
sun (provided your decoy is a butterfly) to strike on the expanded wings, Tt is usually
my custom to cut down the green bushes, except, perhaps, one in the centre of the apen
ing, and strippiug the leaves from the tallest sprig or branch, place my decoy on the
point. The decoy may be a badly damaged specimen, one not fit to preserve,

This method applies best to the larger and stronger flying species of butterflies, and
these are the ones the hunter has the greatest difficnlty in procuring, especially if the coun
try is rough and broken so that he is restricted in his movements by deep gullies, cliffs or
large loose rocks. Occasionally the hunter wili have an enemy in the shape of a large
dragon fly, which will pounce on the coming prize just as as you are about to “scoop ” it
in ; then away the two will go, the butterfly soaring and flapping often till almost out of
sight in the vain endeavor to rid itself of the enemy which has taken such a death-like
grip upon it, but this shark of the air is, in the end, generally victorious

I[n some countries, such as Australia and New Guinea, and I speak of these because
of personal knowledge, there are large and showy butterflies of very powerful flight
which are almost impossible to catch on the wing, not only being shy but high flyers,
and I know of no way in which they can be taken so readily as by the method above
described. 1 refer particularly just now to that large and magnificent; blue butterfly
(Papilio Joésa) which in Northern Queensland may be seen alighting on or floating above
the tops of the forest trees, occasionally flashing in the sunlight like a star of unusual
brilliancy. It is a magnificent sight to a butterfly hunter, and one that will fill him with
enthusiasm, but one likely to be of great disappointment should he wait for it to come
within reach or settle near the ground where it could be taken with his net, for nine
times out of ten, when it takes flight, it will sail around and away over the tops of the
trees till lost from view, unless you have something to catch its eye and cause it to descend
from its elevated position. Now procure one of the same species and place it in a con-
spicuous place in the sunlight, conceal yourself near by, but be ready to strike at a
moment’s notice, and await the result. Your decoy will most likely soon be seen (for it
is wonderful how quickly a butterfly will discern one of its own kind) and down will
come the longed-for prize to your delight and satisfaction, but you must sweep with your
net at just the right time or the opportunity is lost. But perhaps you will ask how is the
first specimen or decoy to be obtained? This is often a matter of considerable difficulty,
I was accustomed, when rambling in the forest of that country, to carry a gun, and
although when obtained by shooting they were generally in a rather dilapidated condi-
tion yet they served the purpose of a decoy very well.

One thing which has always surprised me is the remarkable sight, and perhaps sense
of smell, which some insects seem to possess. Often wkile having a d-coy exposed I

i
i
|
!
!
i
!
!
!
£

hav
the

the
suit
imyg
the
die

in n
cone
of ir
quer
of ir
rega
to e«
the 1
JOCO!
sent
silk-
a It)
the ]
lowe

The

€oco
leete
form

b_y
ll.‘hb
cond

four

from
marg
with
into 1
marg

1
large
color
nid la
ment,
edible
larva
\$ |
Journal



93

have been startled by the sudden appearance of a butterfly when none were apparently in
the neighborhood.

The causes which lead to the attractiveness of decoys, no doubt, are various, possibly

the passing butterfly, on seeing the decoy, s pposes the latter has found an abundance of
suitable food. But my opinion is, that in the majority of cases it is a matter of sexual

importance, and but for this powerful influence which causes them to seek each other and

thereby propagate their species, these most beautiful objects of nature would eventually
die out.

NOTES ON BOMBYCID Z.
BY FREDERICK CLARKSON,

The habits of insects present an attractive and fruitful field of discovery, illustrating
in many remarkable ways their peculiar instinets, governed by heredity and more or |
conditioned by environment. The

power, which we call instinct, controlling th

hab 3
of insects has a regularity of action governed by ordinary conditions, but there are fre-
quent manifestations of adaptations to circumstances as ¢

mspicuous in the several orders
The extraordinary condition can only be
regarded as an obstruction to the usual law that governs instinct and compels the creature
to conform to the changed surrroundings. The larvie of Bombye Mori,if crowded for space,at
the time of pupation, will associate to the number of three or four in spinning the one
cocoon which covers them. The larve of Samia C'ynthia, under like surroundings, pre-
sent a similar variation of habit by spinning interior sections, one above the other, in the
silk-lined leaf constituting the one envelope,

a long single cocoon.

of insects as in the various races of mankind.

so that outwardly it has the appearance of
The marked feature of this dual cocoon is that while ordinarily
the place of escape for the imago is at the upper end of the cocoon, the inhabitant of the
lower section emerges at the lower end of the cocoon, from the lower end of its section.
The Cynthia worms occasionally from like necessity will to the number of two spin a
cocoon in common, and undergo transformation in the one interior section. [ have col-
leeted the past season vegry diminutive cocoons of P. Cecropia, and §. Cynthia, the
former measuring 1} inches long by ¥ inch in diameter ; the interior section § inch long
by # inch in diameter ; the latter was spun on a leaf 1% inches long, the cocoon rather

less by # inch in diameter. The cocoons contained the larva dead and

in a dried
condition,

From a cocoon of P. Cecropia 1 have obtained a very small male, measuring scarcely
four inches in expanse of wing. The kidney-shaped spots on secondaries are reversed
from their usual position, the pointed end being directed towards the abdominal or inner
margin instead of, as commonly, to the exterior margin. The wavy white line bordered
with black, on the exterior margin of the primaries, which is usually more or less pointed
into the adjoining lilac, is in this specimen a line corresponding in form with that of the
margin of the wing.

DROVES OF LYC

&

NID CATERPILLARS HERDED BY ANTS.
BY MRS, WYLLY, OF INDIA.¥

The larvee of Tarucus theophrastus, Fabricus, are cultivated and protected by the
large common black ants of Indian gardens and houses. The caterpillar, which varies in
color from a light pure green to a dark reddish tint [this is a common variation in Lycs-
nid larvee), is about three-quarters of an inch long, louse-like in shape, and slow in move-
ment, and it feeds on the Zizyphus jujuba, a small thorny bush of the jungles, with an
edible astringent yellowish frait, the ‘ Byr-coolie”
larvee have the power of protruding and retracting

of the natives. Some Lycanids
at will two small fleshy tentacles or

* Reprinted from an article entitled ‘ Butterflies and Ants,” by Lionel de Niceville, F.E.S., in the
Journal of the Bombay Natural History Sociesy, Vol IIL p. 164 (1888).



horns, each tufted with a brush of fine hairs, from the upper surface of the tail segments-
Between [on the next segment, anteriorly] these tentacles is a small slit, from which they
exude a small drop of a juice of some sort eagerly sought by the ants, and which they can
generally procure by stroking the larvie gently with their antenne. The ants set up what
appears to be merely a temporary nest at the foot of the tree, the better to carry on their
operations. Just before the rains set in, about the middle of June, great activity among
the inhabitants of a Zizyphus tree may be observed. The ants are busy all day long
running along the branches and leaves in search of the larve, and without fail an ant
will come on one full-grown and meditating on the choice of a snug retreat [in which to
turn to a pupa]. A friend or two turning up, the ants set to work to guide and drive
their caterpillar in the direction they wish him to go, i.e., down the siem of the tree
towards their nest. This is not always an easy business if the prisoner is refractory
and would prefer going somewhere else. But as a rule they are docile and casily led.
Having kept guard over him until they get him safely into his proper berth in the row,
and he has accepted their ultimatum as final, he drops ofl' into a preliminary doze, and
undergoes his transformation into a pupa. If you gently scrape away the loose earth
piled up at the base of the tree, you will see some hundreds of larvee and pupe in all
stages of development arranged in a broad even band all around the trunk, and lightly
covered with earth. The ants object to their being uncovered, and will immediately set
to work to re-cover them, and, if you persist, they will remove all the chrysalids, and bury
them lower down. When the butterfly is ready to emerge, which is in about six or
seven days, it is tenderly assisted to disengage itself from its shell, and should it be
strong and healthy, it is left undisturbed to spread and strcngthen its wings and dy away.
But if by any mischance it emerges deformed and too crippled to use its wings, a catas-
trophe occurs. 1In one case a butterfly had fallen to the ground before its opening wings
had dried, and one of the soldier-ants tried to rescue it. He carried it back to the tree
with the utmost care, and made several attempts to assist the butterfly to hold on again.
Finding his efforts unavailing, he left the cripple for a short time to recover itself. On
his return, seeing no improvement, he appeared to lose patience, and, rushing in, bit off
both the deformed wings at the base, and carried off the wingless body into the nest
below, whether as food for the community, or for what other purpose, I was unable to
ascertain. That was the only occasion on which I ever saw any high-handedness on the
part of the ants, though their usual ill-temper requires no very close observation to detect.
It is a curious sight to watch the fragile and delicate new-born butterflies wandering
about, all feeble and helpless, amongst the busy crowd of coarse black ants, and rubbing
whoulders in perfect safety with the ordinary fierce, big-headed soldiers ; as odd a contrast
as the fresh, creamy whiteness of the opening wing, the flash of purple and blue, and the
sparkle of green and silver eyes is to the darkness and dinginess of their quecr home.
For some time after the butterflies have gained strength to fly away they remain hover-
ing over the nest. A larva of a species of Catopsilia [one of the Pierine or * Whites " |
[ threw down as an experiment was immediately set upon and torn to pieces in a second
by the ants.

1 took a 7. theophrasius larva from a tree, and introduced it on the pathway of
another company of the same species of ants who lived in our verandah, but kept no
“farm,” and it was odd to see the ants come tumbling out headlong to fight the intruder,
and the sudden way they cooled down on investigation of the foe. None attempted to
harm him, and he was politely escorted across their boundary, the ants running along
gide and feeling him all over with their antenn®, This must have been instinct, as they
could have had no former knowledge of him as a * milk-giver.,” The dead chrysalids in an
ants’nest are carefully removed and thrown away outside’; the ants also distinguish between
the dead and the living.
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. THE MEDITERRANEAN FLOUR-MOTH
hat
1eir (/;'///h stiaw kuhniella,  Zeller.
ong
mg : BY JAMES FLETCHER, OTTAWA.
ant ¥
to Probably the most interesting oceurrence, from an entomological standpoint
ive which has taken place during the past year, was the discovery that a mill in the
ree heart of one of our |:H':" lm”in_g centres had been infested to such an extent i\\‘
ory a vast (‘Hll!ll.\' of insects as to necessitate the clo mne of the mill and the e ssation
led. of all business. This insect proved to be a new pest to America, but one which
”“1’ during the last decade, has received much attention in Earope, where it is
l,.l,“). 11\-\(‘1’”.\\ n‘l as “the courge ?.tlnw Mediterranean ports.’ ||||11|v<l|:’¥=w".\' upon its
all recognition the attention of the government was officially drawn to it, and
itly prompt and radical measures were a lopted to ensure its extermination. The
soit i matter was placed by the Hon. Minister of Agriculture for Ontario in the hands
ury of Dr. P. H. Bryce, the secretary of the Provincial Board of Health, who sub-
or sequently published the results of his enquiries and investigations in pamphlet
be form as Bulletin I. of the Board of Health. This publication is plainly expressed
ay. and treats the subject in a practical manner. The importance of the matter is
tas- shown and the history of the attack is told. The insect in its various stages is
ngs shown by figures, and as much of its life-history in Europe and in this country
iree as was known is detailed. At the time of the first appearance of this new pest
Al in Canada, there was very little available literature upon the subject, the only
On ! article of a practical nature being that by Miss Eleanor A. Ormerod, Entomologist
xO:t of the Royal Agricultural Society of England, in her Tweltth Report.
o
' to Since the publication of Dr. Bryce's pamphlet a very complete article giving
the a summary of the known history of the insect has appeared in the pages of
ect. f “ Insect Life,” vol. ii., p.<166.
fang This article gives much valuable information and deseribes the larva of
ing another closely allied species, Eplestia interpunctella,( =zew, Fitch) which might
rtnl?(t- i be confounded with the Mediterranean Flour-moth. The beautiful illustrations
ey i Fig. 49 and 50, used herewith, were drawn \Iu'('.l.:lll_\' for that ;n‘(ntlv, _:m'I have
g been kindly lent to our society by Prof. Riley. Although this insect has
"y attracted much attention during the last ten or twelve years it does not appear
and | to have been known until the year 1877, when specimens of the moths and larva
i were placed in the hands of Prof. P. C. Zeller, of Grunhof, Germany, by Dr
of | Kiihn, Director of the Agricultural Institute of the University of Halle. They
#n were stated to have been very troublesome in the bolting cloths of a Hour mill
dor. | Prof. Zeller found that they belonged to a previously undeseribed species, and in
1l to : the Stettiner I'.‘leumltr'//ﬂ/‘/.'/ A wtung for 1879, pp. 4606 71, he deseribed it under
ong ! the name kulhniella, after the gentleman who sent him the first speciinens,  In
‘hey i Prof. Riley’s article above mentioned the following records of injuries are given
1an § Preudhomme de Borre, in 1884, gave an account of injury done by this
reen insect in Belgium. In May of the same year Dr. F. Karsch records the appear
I ance of the moth at several places along the Lower Rhine. In the same month
i \' Maurice Gerard l‘n‘zul a4 note before lhv I’:Ilhlllmlugilul'l ‘\‘HHUI'\' of l“l';ulr'r on
the ravages of this moth, which had appeared in enormous numbers in a tlour
! mill at Lodelinsarte, Belgium. In an editorial note in the &ntomologische Nach-

richten, for 1885, mention is made of reports of the appearance of the insect in
miils nenr Bremworde, and in the same publication a review is given of a com-
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munication by Prof. P. H. Landois, in which it is stated that this pest is by far the
most annoying and dangerous of all the insects affecting wheat or flour. In 1887
five articles appeared in KEnglish magazines. giving accounts of the appearance
and habits of the inseet as observed in English mills and warehouses. The first
of these was by Mr. W. Thompson, of Stoney Stratford, who reported the first
appearance of the pest in England. The most important English article, how-
ever, is by Miss Ormerod, who summarises the known facts concerning injuries by
this insect, and gives details of a new attack which had been brought to her
notice in the north of England during 1888, The state of affairs in the infested
mill, as deseribed by Miss Ormeerod, was practically the same as was found to be
the case in our Canadian mill. Her correspondent writes: “1 have got quite a
plague of moths in the mill, some of which, and worms, I send you : they get
into the spouts and machinery and do no end of mischief, both by destroying the
silks and stopping the flow of flour, ete., in the spouts by spinning their webs and
hanging there. The mill is in constant work, and I should have thought this
would have prevented them from lodeing, but it does not seem to affect them
at all.”

The following statement by the manager of the mill which was so seriously
aftected in Canada is taken from Dr. Bryce's pamphlet, and is virtually a resumé
of the different points as they were brought to my notice during the investiga-
tion.

“The first appearance of the Ephestia kuhniella, or flour moth, that we re-
member seeing was during the month of March last, 1889. The moth was seen
flying about near a steam pipe in the basement of the mill. Little attention was
paid to it, as from appearance it did not indicate any danger. In April there was
an appearance of a few moths on the different floors of the mill, even at the top,
but stil! there was nothing suspicious. In the month of May we were troubled
with a few worms in some of our goods, and in June more of them appeared. In
July they increased rapidly, and then we began to suspect they were from the fly
which we had seen in the mill during the previous months and which was steadily
increasing in numbers, About the middle of July we shut down fora day orso;
took the eclothing from our bolting reels and cleaned it and washed the inside
thoroughly with soft lye soap and lime. We did the same with the elevators.
When we started up again every corner and part of the mill had been thoroughly
cleaned, as we supposed, and we commenced to work again, but after about four
days we found our bolting reels, elevators, etec, worse than before. They were
literally swarming with webs, moths and worms, even inside the dark chambers
of the reels. We shut down again and made a more thorough cleaning by wash-
ing, etec. While this was going on we found there was no use to try and clear
ourselves of the pest as the mill walls, ceilings, cracks, crevices and every machine
was completely infested with moths, cocoons and caterpillars, and there was no
use going on. It then occurred to us that a plague like one of the plagues of
Ecypt was upon us. The moth was different to any of which we had had any
kuowledge or experience, and we decided to apply to the Dominion Government
for relief and assistance. We addressed the government entomologist, Mr.
Fletcher, and sent him samples of the moth, caterpillars, webs, ete., and received
a prompt answer which considerably alarmed us. This letter was followed by
others almost daily from Mr Fletcher and a visit from Prof. Saunders on the 17th
of August. Mr. Fletcher visited us also on the 27th of August; but in the
meantime Mr. Blue, the Assistant Minister of Agriculture for Ontario, visited
us and took in the whole situation. It was explained to Mr. Blue that the
Dominion Government had been appealed to by us, through Mr. Fletcher, the
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Dominion Government entomoclogist, for assistance and remuneration for the loss
we had sustained. Mr. Blue, cons.dering it to be a matter with which the Local
Government had to de, brought Dr. Bryce, Secretary of the Provincial Board of
Health, and submitted the matter to the Government for action. Afterwacds Dr.
Bryce and Mr. Fletcher came together, and finally the whole matter was left in
charge of Dr. Bryce and the Provineial Board of Health.

“In the mea'.time we took down our machinery and subjected it to steam-
ing. Every part was thoroughly steamed. The mill was swept down and sub-
jected to sulphur fumes. The walls, ceilings, ete were cleaned, and elevator
spouts and loose wooden work burnt up. Pap ;8 and hundreds of dollars
worth of goods wera burnt in the furnace, whil other bags, elevator belts and
cups were boiled for hours in a cauldron of wai.r. The machines and all parts
that were not destroyed werec then burnt by means of 2 kercsene torch, which
flamed and smoked throngh and around every part of them until we considered
we had everything clean and ready for putting together again.

“But on the 19th of September the Local Government passed an Order in
Council compelling us to take more stringent steps, or rather ordering the Pro-
vincial Board of Health to take immediate steps for the suppression of the pest.
This Act was approved of by His Honour, the Lieutenant-Governor, who signed
the Order in Couneil, and on the 20th September we received an order from Dr,
Bryce which stated that before placing our machinery in position we should sub-
Jject it to a thorough disinfecting process in a strong room so arranged that steamn
under pressure might be drawn or driven into it.

“In compliance with this order we at once constructed a tight steamn box six
feet wide, six feet high and 12 feet long, and attached a steam pipe to it from
the boiler.. In this box we put every machine, and even our mill stones and iron
roliers. This process was very expensive and took up considerable time, as we
were over a week at the process and were delayed in the placing of our machin-
ery. The Board of Health visited us in a body during the time this process was
going on ahd pronounced it a success. This was all done not only in our own
interests, but in the interests of the public health and commerce of the country.
Having now got to the pusition which enables us to go to work again after two
months loss of time, and the loss of machinery, fixtures, stock and expense, we
have arranged for remedial measures to preveut the reappearance or destruction
of the pest should we ever be again attacked. We have erected a steam stand-
pipe with hose or other connection on each flat of the mill building. By shutting
up all doors and windows of each flat and turning on the steam simultaneously
to each floor the whole building can be filled with hot live steam sufficient to kill
anything. This will rust all bright parts of the machiney, but to remedy this

we intend using oil on them, should we ever be under the necessity of resorting
to the measure.

Another purpose of this steam stand-pipe will be, in cold weather, to let on
sufficient steam to moisten every thing and part of the building at night and let
the frost penetrate so as to kill any eggs or insects that may have become lodged
In unseen parts.

By these measures, with plenty of light, thorough cleanliness, a cold mill,
and caution in taking in stock and old bags, we hope to keep free of a pest whieh
has given us so much trouble and loss.

The above accounts serve to show what a serious matter was the introduction of
this insect into Canada. There is no class of foods more important to the masses
than those which we derive from cereal crops, any cause therefore which brought
about their destruction was an enemy menacing the whole community. By tha
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thorough treatment which was applied, it is probable that this attack has been
put an end to, and every one should feel under a deep obligation to the Hon.
Charles Drury for enabling Dr. Bryce to do his work so thoroughly.

An account of the habits and life-history of this insect, which has suddenly
become so celebrated, will probably be of interest and will enable our readers to
recognise it in its different stages should it make its appearance at any future
time.

The perfect moth is shown at Fig. 49, ¢ and f slightly enlarged, the actual
length of average specimens is shown by the hair-lines at the side of the figures.

Fic. 49.

The moth when the wings are spread measures about  of an inch from tip to tip
of the wings. The colour is leaden-gray more or less sprinkled with black scales
and the forewings are crossed by transverse angled waved lines as shown in the
figure. When the specimens are fresh the colours are much brighter than they
are a few days after they have been killed. The ground-colour of some specimens
which were loft for ten days in a cyanide killing bottle changed to a yellowish
brown tinge. I mention this point from the fact that in the article in Insect
Life it is stated that in the typical specimens raised by Zeller, the ground colour is
pure vellow or nearly brownish. 1 have no doubt of the identification of our
Canadian insects as the true X. kuhniella, Zeller, for specimens were sent to Prof.
C. H. Fernald for confirmation, and I have lately received from Mr. O. E. Janson
specimens from Germany, which had been found feeding on flour, and of which
he writes: “I have compared these and find they agree precisely with the type
specimens in the Zeller collection now in the British Museum, and also with some
specimens which I have reared from larvee found in warehoused flour in the east
end of London, you may therefore have no doubt as to the identity of these
examples. Some specimens have the forewings of a darker shade with the
blackish marking & little more pronounced than in those sent, others are rather
paler with the markings less distinct, otherwise I have seen very little variation
in the many specimens which have come under my notice.”

The moths are rather sluggish in the day time but are active at night. When
at rest they are difficult to detect the wings are drawn in close to the body
after the manner of the Crambide or grass-moths, which belong to the same
natw al order, and the antenna are folded back and crossed over the thorax, some-
times the attitude shown at f is asumed, but not so commonly as in the case of
the Meal Moth (dsopia farinalis, L) When fresh from the chrysalis, the females
will remain for hours in this position, with the abdomen protruding between the
wings, but more erect than in the figure, in fact at right angles with the line of
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the body and with the ovipositor extended to its fullest length. Pairing generally
takes place and eggs are laid within 24 hours. An anatomical examination (by
Prof. H. Landois) showed the number of eggs in a single female to be 678. Of
four separate females which I have enclosed immediately after pairing, the num-
ber of eggs laid has in each instance been a little under 300 ; but this does not
necessarily disprove the above statement.

The eggs are beautiful objects; under the microscope they are about /5 of an
inch in length, about half as wide as long, of an oblong form with rounded ends
and having the surface marked with rather large star-shaped prominences, the
radiating lines or wrinkles of which are waved. The eggs are greenish white
when first laid, /', of an inch in length, oblong or slightly kidney shaped with
rounded ends, and are deposited singly or sometimes in strings of from three to
fourteen, connected by their ends Mr. Sidney Klein found that “the eggs
appeared to be laid on the top of the sacks, and hatched within a few days. The
larvee burrowed through the sacking, spinning long galleries through the flour,
generally not penetrating to a greater depth than three inches.” (Insect Lufe,
vol. ii, p. 170). This may be the case or the eggs may be pushed in between the
meshes or into crevices of woodwork where flour has lodged; the ovipositor of the
female is so long and slender that this would be quite possible. In the breeding
jars the eggs were laid indiscriminately all over the surface of the glass and grain
placed in the bottom; but in one jar, the neck of which was closed with a plutr
of cotton wool, a large mass of eggs was found, pushed into the cotton, over a
quarter of an inch from the surface, where they haa been laid by the females.
Three lots of eggs laid in October and November and kept inside my study
hatched in 19 days, this period would prul.,ll ly be rather shorter in summer- -time.

The u({m[u/lu)s- are very slender active little creatures, rather under - of an
inch in length when first hatched, of a pinkish-brown colour with dark heads,
and they are covered with long slender hairs. After leaving the egg-shell which
they seldom eat, as many caterpillars do, they wander about quickly looking for
food. From the very first ttey have the habit, which when they are larger con-
stitutes one of their most injurious characters, of xpinnin'r silken threads where-
ever they go. They not only eat a certain quantity of flour but render a much
larger 1|lld|ltltv useless by the copious silken threads and tunnels which they spin
t,hmugh their food at all stages of their larval growth. A tin box 3} inches
high by 2 inches in diameter, filled with Indian corn meal as food for about 30
nearly full-grown larvee, in about a month had the contents so perme ated and
matted with their webs that the whole of the meal could be raised in one thick
felted mass. When the caterpillars get into the complicated machinery, which is
used for bolting and cleaning flour, their chief injury arises from these webs which
they spin all over the .\mtacus, ]»ut also from their eating holes into the gauze
through which the flour is sifted. When full-grown, if possible, they leave t»ln-n'
food and crawl to some corner where they spin a close cocoon of silk into which
they also weave particles of flour or dust. Some of the caterpillars which I have
had in my study since September have remained as caterpillars in a semi-torpid
state for four months; but most of them have changed to chrysalises and moths.
From the fact, however, that some remained torpid in my room which was kept
constantly at about 65 degrees of heat, I believe that under ordinary circumstances
many would hibernate as caterpillars. Miss Ormerod thinks that where there is
warmth as in a mill that there is no definite succession of broods: but that the
pest is present constantly in all stages. In Rep. xii, p. 69, she writes: “The
attack may be considered as going on constantly where tcmpm(mnc is suitable,
for we have notes of appearance of the moths in May, June, July, November and
December ; and intermediate observations of larval or pupal presence point to




vthis, which, when once established, is indeed a mill or flour scourge, as being an
all-the-year-round pest.” The full-grown caterpillar is a little more than half an
inch in length, of a greenish white or sometimes of a decidedly pinkish tinge.
"The head is reddish-brown and bears a few long bristles. The thoracic and anal
shields as well as the thoracic feet are honey yellow. The spiracles are yellowish
and inconspicuous. Along the sides are four series of dark piliferous tibercles.
(i.) Sub-dorsal, consisting of an anterior and posterior tubercle on eaca segment
from 5 to 12. (ii.) Lateral. (iii.) Sub-stigmatal and (iv) supra-ventrai. The
sub-sticmatal series is double throughout, i.c., each tubercle bears two bristles,
separated a little at the base. On segments 3, 4, and 13, the sub-dorsal and
lateral series are represented by a single large double tubercle instead of two
separate tubercles as on the other segments. These three tubercles are the most
conspicuous marks on the larve. The latera! series consists of double tubercles
on segments 2, 3, 4, and 13, and ofjtwo bristles on the remaining segments, one of
these, above and slightly anterior to the spiracle,is very small. The tubercles are
small but distinct, the dark colouring is in the form of a cloud round the bases of
the bristles. which in the lateral series on segments 3 and 12 takes the form of a
black ring rcund the white base of the larger bristle and the smaller bristle is
placed on this ring. On the anterior section of segment 13 the two sub-dorsal
rows of tubercles are joined by a dark cloud and there is a large double con-
spicuous tubercle in the lateral area.

The chrysalis is of the shape shown at figure b, § of an inch in length of a
honey yellow colour. This stage lasts about three weeks in September.

Prof. Riley has figured for comparison with £, kihniella the native species
of the same genus E. interpunctella shown at Fig. 50, with its larve and chrysalis,

This species was found associated with £. Lihneille in the infested mill. The
moths are quite different in appearance, interpunctella having the bases of the
wings of a yellowish drab tinge and the tips reddish mottled with purple.
“The early states are quite similar in appearance, but the larvae may be dis-
tinguished by the following characters: the larvee of kikniella are more slender
and of a more uniform diameter than those of the other species. The abdominal
legs are longer, cylindrical, with a circular fringe of hooklets at the crown. In
interpunotella the legs are short, conical, with the fringe of hooklets at the crown
oval. All piliferous warts in Lihniella, most of which are rather minute, are
still rather prominent, readily observed, and of a black or brown colour. Those
most conspicuous are the lateral ones, in front of the first spiracle ; the sub-dorsal
one each side of the meso-thorax, almost completely encircled by a narrow black
ring interrupted only at its upper margin, Fig, 50, d. 1In interpunctella all the
warts, while present, are coneolourous witn the rest of the body, and can be dis-
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tinguished only with great difficulty. The surface of the body of kihniella is
almost perfectly smooth, while that of interpunctella is somewhat granulate.”
Imseot Life, V. ii., p. 171,

E. interpunctella appears to be a much more general feeder than kihniella
for while I only have actual record of the latter feeding on the following sub-
stances, preparations of maize, wheat, barley, and rice, Prof. Riley gives the
f()]lowiug list for interpunctella, wheat, meal, corn, dandelion roots, chickasaw
plums, sugar, dry opuntia, old books, Pecan nuts, einnamon bark and English
walnuts. Prof. Cook also mentions it as a pest in bee-hives, and I have myself
bred it in numbers from European almonds, of which the larva had eaten both
the soft shells and the kernels.

DR. CHRISTIAN ZIMMERMANN.
BY H. A. HAGEN, CAMBRIDGE, MASS.

There exists no biology nor necrology of this excellent entomologist as far as known
to me, though he lived for thirty-nine years in the United States. I am much indebted
to Dr. George C. Horn for Zimmermann’s note book, which, with his library, came into
the hands of vhe late Dr. J. L. Leconte.

Only a very short abstract of the contents, which are written wholly in German, can
be given. The entries begin with Zimmermann’s earliest boyhood and end in 1843,
followed by a few pages for 1865. The narrow pages contain only the substances of
-events in short phrases, often very cutting both for Europe and for America. If the
whole could be published it would give a very interesting picture of the life of an excel-
lent naturalist, always kept down and hindered by want and ill-luck but always ready to
““ begin again.” It is sad that such & life akin to the remarkable histories of former
ages, published by the masterhand of G. Freytag, should have been possible in the
nineteenth century—a continuous struggle of a noble soul with continuous misfortune.

Christian Zimmermann was born in Quedlinburg, Prussia, September 6th, 1800,
His father and three generations before him were carpenters as the name indicates ; all
were born and died in Quedlinburg. Christian entered the gymnasium in 1811 and
graduated in 1821. The note book May 26th, 1814, says: “1 am to-day 5,000 days
old.” (He always counts his life both in Europe and here by the 1,000 days.) The
collection of beetles begins and the study of music. His talent for music must have been
obvious, as one year later he played the organ for the church service and studied thorough
bass. When he graduated he writes :—* Up to this time my money was made by keep-
ing score for target shooting, teaching children, giving music lessons, organ playing, copy-
ing music, furnishing music at funerals, stuffing birds.”

His parents, who were poor, proposed that he should choose a profession, but deter-
mined to study he went to Halle, where he stayed as student from 1821 to 1825. He
passed his examination after having attended the lectures in theology, philology and phil-
.0sophy, but his entomological studies were never neglected.

In 1827 he published his first music, a Polonaise. When he left Halle in 1828 he
was already acquainted with a large number of eminent zoologists, He went to Berlin and
writes :—* Gireat expectations, small success, a load of cares, experience of the world.”
He worked with Professor Klug in the museum and gave Latin lessons to barbers’ appren-
tices. March, 1829, working up the genus Amara, of which some sheets were printed.
1830. Very bad times begin ; want of money. 1831, Monograph of the genus Zabrus
finished ; printed in June.

During this time he had become acquainted with many prominent entomologists and
with a large number of students, who later became famous, but the constant want of means
was 30 depressing that he decided to try his forbune as a oollector in Mexico. He sold
his collection of 2,400 species of beetles and his books. To enable him to fulfil his inten-
tions twenty-four naturalists of prominence from Germany, England and Russia subscribed
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six hundred dollars and a number of friends six hundred and eighty dollars to pay his
debts. This was all repaid with interest by Zimmermann as soon as he had made money
here, as a page in his note book states. He left Hamburg August 5th, 1832, as steerage
passenger for Philadelphia. He began directly to collect and to study the English
language. His collection grew rapidly, but in a few months he saw that it was impossible
to work in expensive America for cheap Europe without running in debt. So he decided
to leave Philadelphia and to try his luck as a teacher in South Oarolina. He made the
trip according to the custom of German students on foot, a knapsack on his shoulder and
a few dollars in his pocket. This journey of 713 miles, in the midst of a severe winter
and attended with much hardship which proves his excellent health and strength, was.
made in fifty days with $27 in cash, $6 credit, three maps, one book and a pocket knife.
The visit to Dr. Melsheimer on this trip has been published before by me. The detailed
report of excursion given by Zimmermann to Professor Burmeister is very interesting,
but has never been printed. Zimmermann had no idea that he was here considered
simply a tramp, which explains easily and rightly most of his complaints.

In Georgetown, S.C., he tuned pianos and gave music lessons till he was engaged in
the South Carolina Female Institute at Berhamville to teach music and drawing. This
happy change in his circumstances allowed him to pay directly the debts made in Europe
with five per cent. interest. He collected largely, sometimes quoting the number collected
at the end of the month or the year as 11,508 specimens have been collected,” besides
mentioning any remarkable forms. He made many excursions, visited Cambridge (where
he saw Harris), Niagara, Albany, the Catskills, New York and its surroundings. He made
the acquaintance of every naturalist of eminence. He sent to Europe many insects and
received many from there, together with the newest publications. His correspondence
was apparently a large one.

After a few years his situation in the school where he was engaged was given up ;
it had become unpleasant some time before. He possessed now an excellent collection,
very comfortable furniture and three thousand dollars, and decided to buy a little farm
to be used as a nursery and for raising silk-worms. In 1839 he made, as he states, four-
teen “farm-reisen” in Pennsylvania, Maryland, and other states, partly with Zeigler
and Morris. His project proved to be a failure, and he decided to return to Europe and
to send his property to New York. After a short visit to Harris, he went to New York,
to find that the vessel, with all his property, was lost in a fearful storm. His note-book
says :—‘“ Sept. 10. Tam notified of the loss of my collection and property.” * Sept. 16,
Beginning of a new collection. The voyage is given up.” “Sept. 25. Invitation of
Harris to come to Cambridge,” where he stayed until November 12th. On Nov. Tth
new insect boxes were bought of the box-maker, Newell, in Cambridge. He made many
excursions with Harris, whose family very well remember the German naturalist.

The next year he lived in Baltimore, occupied with entomological systems and excur-
sions with Mr. Morris, and decided to return to South Carolina. Feb. 27 records a “letter
to Hannah, with an offer of marriage.” March 21. “Hannah answers yes.” April 3.
“1 find Horia sanguinipennis.” Apr. 14. “1 find Trichius maculosus.”

He had made the acquaintance of Mrs. Hannah Green, afterwards his wife, seven
years ago in Georgetown, S.C. We find in his note book : “ Evening with Hannah,
drawings on the wall; sweet home and picture ; quarrels plenty.” Monday, June 21,
* Arrival in Rockingham, N. Carolina.” June 22. “I reach the town in the morning,
visit Hannah at noon, and am married in the evening.”

‘“ Hannah begins her school, July 16, with 16 pupils, and 7 pupils of mine in music
and drawing.”

Sept. 17. “ Dispute took place with Hannah about American culture and the fight
that lately happened in Washington among the members of Congress ”

It very soon became apparent that it was impossible to make a comfortable living in
North Carolina, and they decided to return to Columbia, South Carolina. ~Here they
built a school-house, forty feet by sixteen, which was inaugurated December 18th, 1843,
The expense was, for the building, $417 ; for Loring’s globes, $33. Tucome during the
year, $1,5621 ; expenses, $1,277.

A Ay

.

A & P b s



~ = oy

103

This is the last entry in the diary, and I know nothing more of his life except what
18 told in some letters to Thaddeus W. Harris. Some extracts follow :—

“1865. January 1. I possess :
“$570.00 in Confederate money.
«“$200.00 in “ bonds.
“$900 in certificates.
“$200.00 in provision store shares.
“$13.00 in bank notes.
“$114.90 in silver.

“Feb. 10. The Yankees are in Barnwell Co. To-day’s prices : a load of oak wood,

$140; a barrel of flour, $550.00; a pound of brown sugar, $12.00 ; a bushel of corn,
$35.00,

“Feb. 17. The Yankees are here, 75,000 strong. This is the last day of Columbia,
They at once entered the houses, got drunk, and set fire to everything. I besan to move
everything that could be moved into the garden ; but they broke open the trunks and
boxes with their swords, and followed this up with a regular and general plunder

“Feb. 22. The army has left. All quiet. My collection and books brought back in

the house. Expenses for these days :—1 bushel meal, $40.00; 13 1bs. beef, $22.00 ; mo-
lasses, $6.00.

“July 1. We still possess —

$1,100.00 Confederate States bonds, worth . . ......... $ 0 00
$915.00 Confederate treasurynotes *“ ..... .... 0 00
$13.00 South Carolina bank bills .. .icevveee. 2 00
$3.00 South Carolina state bills R i W 2 00

L VOE TOBIAY v eiv0 s 6s exnssnasisass oo SOaATIRIRIITAEHRS « 74 00
Gold ...... v an e T e R P o 2 50
Copper ...... N s wrvee 0o vy DIGH

“We must begin again at the beginning.”

This is the closing sentence. These few simple words, without any moan over the
loss of lris all, are not a little touching—all the more so because the pathos is uninten-
tional—the pathos of facts, not of words. They call to mind his former record of the
loss of everything by shipwreck on the 10th September, 1839, followed by the entry on
Sept. 16th, * Beginning of a new collection.”

Zimmerman died in December, 1867. He left no children.

His interest in science was always kept up. Nearly every month the number of
insects collected is reported, sometimes amounting to 3,725, and during the year to
11,500, In November, 1842, he sent fifty dollars to T. W. Harris to buy three Goliaths,
He constantly bought books both in Europe and America, and his library was valuable.
It was bought by the Museum of Harvard Oollege in Cambridge, excepting some volumes
which were retained for his own use by Dr. J. L. Leconte, at whose instance the pur-
chase was made.

His collection is also in the museum, having been bought first by Dr. Lewis, of Phil-
adelphia, and from him by the late R. Crotch, who sold it to the museum, A great part
is in L2 Conte’s collection, and can be recognised at once by the numbers on the pins, in
Zimmerman’s handwriting.

He was an unwearying worker. In 1842 he wrote to Harris that he was occupied
with a systematic arrangement of the Lamellicorns, and wanted Echiurus and Goliath for
study. In April, 1844, he writes again to Harris :—* I have almost finished my chapter
on Lamellicorns.
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BOOK NOTICE.

Inseors INsurious mo Fruits ; by William Saunders. Second edition. Philadelphia
J. B. Lippincott Company, 1 vol., 8vo, pp. 436.

It is with very great pleasure that we announce the publication of the second edition
of this valuable and important work. That a new issue should be called for is & most
satisfactory proof of the excellence and permanent usefulness of the book, and establishes
the fact that Prof. Saunders has provided the fruit growers of North America with a
standard manual upon the insect enemies that they have to contend with.

Six years have gone by sinc~ the issue of the first edition, and during that time great
and steadily increasing attention has been given to the study of economic entomology,
with the result that many new methods have been discovered for successfully combatting
the ravages of noxious insects. The most important and useful of these the author has
now embodied in his book, and has done so with very little change in the text of the
work. A superficial reader would hardly notice the alterations, but we find that many
have been made, and that they bring down the information given to the knowledge of
the present day. As an example, we may mention the insertion among the remedies for
the codling worm, of the apple and the plum curculio, the recently discovered method o
spraying with a mixture of Paris green and water, which has proved so eminently successful |

For the information of those of our readers who are not already familiar with the
work, we may mention that the insects treated of are grouped under the name of the
particular fruit that they attack, and are arranged in order according as they affect the
root, trunk, branches, leaves and fruit. An illustrated life history is given of each, fol-
lowed by an account of the most useful remedies that may be employed and of any para-
sitic insects that assist in keeping the pest in check. Twenty of the most important
fruits are dealt with, and two hundred and sixty-six noxious insects and a large number
of beneficial ones are more or less fully described. The book is beautifully printed on
fine paper, and illustrated with four hundred and forty admirable wood cuts.

While this work is simply indispensable to the intelligent horticulturist, it is als®
of great value to the practical entomologist and a most useful book to place in the hands
of beginners. The young collector will find in its pages figures and descriptions of most
of the insects he meets with, and the more advanced student cannot fail to learn from it
much that would otherwise escape his observation,
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