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TWENTY.FIFTH ANNUAL REPORT

OK THE

ENTOMOLOGICAL SOCIETY OF ONTARIO

1894.

To the Honorable the Minuter of Agriculture :

Sib,—I have the honor to submit for your approval the twenty-fifth annual report of 
the Entomological Society of Ontario. The Council feels a pardonable pride in drawing 
your attention to the fact that they have now completed a quarter of a century's work in 
the investigation of the life histories of insects and .their relation to agriculture and horti­
culture, and have embodied the results of their researches in twenty-five annual reports 
and twenty-six volumes of the Canadian Entomologist. This somewhat uncommon suc­
cess in the case of a voluntary scientific society is, they feel, largely due to the support 
which has been received from the Legislature of Ontario, and for which they desire to 
record their grateful thanks.

Tho President’s address and the various papers on economic and general entomology 
which are contained in the accompanying report will be found, it is trusted, as interesting 
and as useful as on previous occasions.

I have the honor to be, Sir,
Your obedient servant,

W. E. SAUNDERS,
Secretary.

1 (EX.) [1]



OFFICERS FOR I89ô.
ANNUAL

President . . . 

Vice-President.

Secretary.........

Treasurer.........

...............XV. H. Harrington......................................Ottawa.

...............J. W. Dearness............................................. London.

............... XV. E. Savndkrs .............................................. do

.............. J. A. Balkwill............................................... do

Directors :

Division No. l....................Jambs Fletcher .........................................  Ottawa.
u 2....................Rev. C. J. S. Beth une................................ Port Hope.
“ 3....................Gamble Gf.ddbs ............ ........................... Toronto.

4...................A. H. Kilman............................................. Ridgeway.

Librarian and Curator...............J. A. Moffat

(J. H. Bowman
Auditors.................................... •! „ __ „

Editor of the “ C'inailian 
Entomologist ”................

Editing Committee................... -, Rev. T. XV. Fvles .

Delegate to the, /loyal Society.... Rev. T. XV. Fvles....................................... South Quebec.

Committee on Field Days ..., ( Dr. XVoolvrrton, Messrs. McGlbment,

\ Elliott and Stevenson ...................London.

The thirty- 
in its rooms in 
8th, 1J394, the ! 
chair.

The meetir 
members were j 
Mr. Jan es Flet 
Toronto ; Messi 
Dearness, XV. S 
Mr. J. D. Evan 

After disci 
the society, whi 
was read by Ci 
XVinter of 1893 
his remarks. ( 
the islands duri 
the only butter 
moths and Plue 
family Scarabai 
tunities were vi 
lection.

London. Oapt. Ged< 
butterfly, Van*

do leaves of a youi 
of the caterpil

do butterflies from
do Mr. Lyme

Port Hope.

Milberti. Hib 
from these was 
nettles early in 

1 treal on the 20
Ottawa. changed to pu] 

■ showing throuf
Montreal. butterflies had
South Quebec. species has thr(
London. in the pupa sta

do Dr. Bethu
■ summer. Au

South Quebec. Simcoe, on the 
J une ; a variet
Grote), attract 
stated that L.

London. Ottawa.
Mr. Lyme 

Lse Them 1 ” 
would be give 
Dr. Bethune w 
that it is high! 
in order to pro



ANNUAL MEETING OF THE ENTOMOLOGICAL SOCIETY.
The thirty-second annual meeting of the Entomological Society of Ontario was held 

in its rooms in Victoria Hall, London, on Wednesday and Thursday, November 7th and 
8th, 1894, the President, Mr W. H. Hakiuxgton, F.R.S.C, of Ottawa, occupying the 
chair.

The meeting was called to order at 3 o’clock p.m. on Wednesday, when the following 
members were present : Rev. T. W. Fyles, South Quebec ; Mr. H. H. Lyman, Montreal ; 
Mr. Janes Fletcher, Ottawa ; Rev. 0. J. S. Bethune, Port Hope ; Capt Gamble Geddes, 
Toronto ; Messrs. J. M. Denton, J. A. Balkwill, W. E. Saunders, J. A. Moll», J. W. 
Dearness, W. Stevenson and H. P. Bock, London. A letter of apology was read from 
Mr. J. D. Evans, of Trenton, regretting his inability to attend the meeting.

After discussing the question of obtaining more suitable and commodious rooms for 
the society, which was also considered at the evening session, the first paper on the list 
was read by Capt. Geddes on “Some of the Insects of Bermuda collected during the 
Winter of 1893-4.” The writer brought a number of interesting specimens to illustrate 
his remarks. Observations were made upon the paper by Dr. Bethune, who had visited 
the islands during the two previous winters and had found very few insects of any kind ; 
the only butterflies he saw were Danois Archippus and Junonia Cœnia, a few Geometer 
moths and Plusias flying about the lantana blossoms at dusk, and some beetles of the 
family Scarabaeidie. As Capt. Geddes's visit had extended over four months his oppor­
tunities were very much greater and he had succeeded in making a very interesting col­
lection.

Capt. Geddes gave an account of a remarkably late briod of the Camberwell Beauty 
butterfly, Vanessa Antiopa. He found the larva; feeding on the yellow and partly faded 
leaves of a young elm tree in his garden, which they nearly stripped of its foliage ; many 
of the caterpillars fell to the ground with the falling leaves on which they fed. The 
butterflies front this brood came out in the house on the 6th and 7th of November.

Mr. Lyman gave an account of his observations of the various broods of Vanessa 
Milberti. Hibernated specimens of the butterfly appear in early spring ; the first brood 
from these was flying on the first of July, and colonies of larvæ were found feeding on 
nettles early in the month. Very young larve- were found again on the mountain at Mon­
treal on the 20th of August ; these became full grown on the 13th of September and 
changed to pupa; on the 18th. Late in October the full colors of the butterfly were 
showing through the chrysalis case, but when he left home on the 5th of November, the 
butterflies had not emerged. Mr. Scudder, in his work on bulterflies, states that this 
species has three broods in the New England States. Mr. Lyman thought that those now 
in the pupa state were the third brood at Montreal.

Dr. Bethune exhibited some spenmens of rare Lepidoptera that he had taken this 
summer. Among them were Limenitis Proserpina, captured at Roach’s Point, Lake 
Simcoe, on the 22nd of August ; Sphinx luscitivsa, attracted by light at Port Hope, in 
June ; a variety of Cçftocala ilia taken at sugar in July ; Plusia venusla, Walk, (striatella 
Grote), attracted by light ; an immaculate specimen of Pierù râpât, etc. Mr. Fletcher 
stated that L. Proserpina, though excessively rare, had been taken at Rideau Hall, 
Ottawa.

Mr. Lyman read an interesting paper on “ Common Names for Butterflies, Shall We 
Lee Them?” In the discussion that followed Mr. Fletcher stated that common names 
would be given for all the Canadian species of butterflies in the handbook that he and 
Dr. Bethune were preparing for publication. The general opinion of those present was 
that it is highly desirable that ordinary English names should be used as far as practicable 
in order to promote the study and observation of insects.

7*z.
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Dr. Bethune then read “ A List of the Butterflies of the Eintern Provinces of 
Canada,” which contained no less than 116 species, of which the localities and in most 
cases the food plants and times of flight were given. The paper was commented on by 
Capt. Geddes, Messrs. Fletcher, Fyles and Lyman, who contributed much interesting 
in’ *' ng a number of the species.

mr. i .eccner exhibited specimens and gave an account of the remarkable habits of 
the moth Exyra Rolundiana, the larva of which feeds upon the leaves of the pitcher 
plant, Sarracniia purpurea. He also exhibited an interesting collection of butterflies 
sent by Mr. Green, of British Columbia, and gave an account of a visit he made to Sud­
bury in May last, when, notwithstanding a snow storm that prevailed, he procured the 
larva of Pamphila metacomet, which fed on carex, and which he succeeded,in rearing 
He made some interesting remarks upon Colins elis, nastes and interior, and gave an 
account of a rearing of Colins eurytheme, the eggs of which he had obtained at Nepigonia 
June. When the chrysalids were beginning to show the color of the butterfly he retarded 
their development for some weeks by placing them in a refrigerator, while emergence was 
hastened by exposure to electric light. He also showed some specimens of Papili» 
Bairdii and P. Oregtmia received from Mr. Edwards, who had this year added yet another 
to his laurels by proving that these very dissimilar butterflies were really dimorphic forms 
of one species. Mr. Edwards had gone to Colorado and with great care had bred broods 
of larva- from eggs laid by both forms and had obtained from each brood some of both 
kinds of the butterflies named. This, the speaker said, he considered one of the greatest 
triumphs of this wonderful man. He had had thegieat pleasure of meeting Mr. Edwards 
in his own beautiful home amongst the mountains of West Virginia, where he hoped he 
would long Ire spared to carry on his useful studies with his characteristic energy, perse­
verance and accuracy.

Mr. Fletcher next exhibited specimens of Pamphila metacomet in all stages, 
egg, larva, pupa and cocoon and perfect butterfly, as well as an egg parasite, which 
had been named by Mr. Ashmead Telenomus pamphilrv, ns. It was agreed at 
the last annual meeting that each member should try to work out the life history of at 
least one insect in time for this meeting : he had devoted his attention to P. metacomet, 
which is as a rule rarely taken at Ottawa. This fact, however, he thinks has been due te 
a want of knowledge as to its habits. He had previously taken the butterfly only in open 
glades in a wood, but the larva- feed on carices growing on exposed rocks. The food 
plant of this species as well as that of P. mystic, which he had also bred this year, was, 
he thought, not grasses, but sedges (carex;, although in confinement they would eat 
grasses. The eggs are laid in July and the caterpillar passes two or sometimes three 
moults the same autumn and then hibernates in a case made by spinning three or four of 
the leaves of the food plant together. The larva is pale green, closely lined all over with 
broken white lines and covered with minute black piliferous tubercles. The most remark­
able part of the larva is the head which is ornamented differently from that of any other 
species of the genus he was acquainted with. On the front, at the apex, is a large, vel­
vety black area edged with white, and down either side of the face run two white lines 
with a dark area between them ; behind these lines the head is black. The thoracic shield 
is ribbon-like, double, white in front, black behind. J ust previous to pupation two large, 
white patches were plainly visible through the skin brneath segments 11 and 12. When 
ready to pupate the larva spins a close cocoon, similar to that of Acronycla oblinita, the end 
of which is stopped up with a silvery white, fltkey powder which is emitted through the 
skin (apparently) from the two white patches mentioned. In three or four instances the 
pupa worked its way out of the cocoons and fell to the ground. It is piceous, when 
cleaned of the white silvery powder, slender and much elongated. The tongue case pro 
trudes beyond the wing cases as in Pamphila cernes, etc. The abdomen beneath is closely 
covered with tawny bristles which are thickest at the oremastral end. The end of the 
body is furnished with about six short blunt spikes and on each side two larger ones. A 
moie detailed account of the stages will appear later in the Canadian Entomologist.

The Rev. T. W. Fyles read a short paper on “ Catastega aceriella-Semasia signa 
tana." In answer to an enquiry whether Nematus Erichsoni, the Larch saw-fly, was
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still at work, he stated that it was still operating in the Province of Quebec, but in 
greatly reduced numbers. A tree here and there had been stripped this summer ; in 
some cases part of the tree only had been affected. The insects were now attacking 
young trees—those from about ten to twenty or more feet in height. They seemed on their 
first arrival to pass by these, he supposed because the foliage of the more mature trees was 
more palatable to them. Some trees near Quebec that had been badly attacked and that 
he once thought would die, seemed to have made a struggle for life and had sent out 
numbers of small twigs on the stems and main branches, so as to present a very scrubby 
appearance. He had not been able to visit the large swamps in the Townships, but he 
lielieved the state of things there to be such as he had described in the society's Reports. 
He had been surprised to find in oarts of the Gomin swamp affected by drainage numbers 
of small tamaracks from six inches to several feet high, where a few years ago none were 
to be seen. Mr. Harrington stated that in Cape Breton also he found young tamaracks 
growing up.

Mr. Fyles next gave an account of a strange food for the larva1 of Pyralis farinalis. 
He said that in the society’s Report for 1893, page 42, he gave a description of a Litho- 
cdletis larva that he found feeding in blisters on the leaves of the white hazel, and which 
be hoped to rear. When full fed the larva spun a cocoon inside the blister, but his hope 
of obtaining the perfect insect was defeated in a strange manner. One the 3rd of March 
he examined the glass jar in which he had stored the blistered nut leaves, and over which 
he had tied a muslin cover. To his great surprise he found a number of Pyralid larva; 
feeding upon the leaves. He described them as follows : Length, when extended, nine- 
tenths of an inch ; head and prothoracic and anal plates, nut brown ; thé rest of the 
body, lead color : dorsal line, black. The appearance of the larva- seemed familiar to 
him, but he let them be. They ate up the nut leaves, leaving only a tangle of the ribs 
and vi-ins. In due time they produced a numlter of tine specimens of the moth Pyrali» 
farinnlis, Linn.

Mr. Fyles stated that he wished to rectify a mistake. In the list of captures on 
page 41 of the annual Report for 1893 occurs the name Anisota senatoria ; it should be 
A nisota virginiensis, Drury.

Mr. Harrington exhibited a collection of beetles from Japan, many of which were 
very beautiful and remarkable.

Mr. Lyman showed a box of specimens collected by Mr. Bean, at Laggan, Alberta, 
among which was a series of the moth Nemevphila petrosa. An excellent photograph ot 
these had been made, and it was resolved, on motion of Mr. Fletcher, seconded by Dr. 
Beth une, that Mr. Lyman be requested to have a plate prepared for publication in the 
Canadian Entomologist.

Mr. Fletcher exhibited a small collection of diurnals which had been sent down for 
identification by Mr A. W. Hanhara, of Winnipeg. Attention was drawn to specimens 
of V hymelicns (Snrita, this being probably the most eastern record ; Lyccena Melissa, 
Theclg Acadica and three specimens of Thecla strigosa, all of which showed the large 
fulvous spots similar to the specimen figured by Boisduval and Leconte as T. Liparops. 
This form was very rare at Ottawa, the speaker having taken only two specimens in many 
years.

While on his feet Mr. Fletcher said he wished to mention that a good deal of work 
had been done during the past season in collecting insects in distant places- in Canada

Mr. A. P. Low, of the Geological Survey, had made a collection of diurnal Lepidop- 
tera and Coleoptera in his journey acroes Labrador, specimens of Pyrgus centaurea), 
Chionobas jutta and Co/ias Sruddcrii were exhibited. Dr. G. M. Dawson and Mr. J. 
McEvoy had collected in the mountains about Ashcroft, B.C. ; Messrs. (J. de B. Green 
and Edmund Reynolds had made large and valuab e collections of Lepidoptera in the 
mountains at Osoyoos, B.C., just north of the boundary of Washington State. S|>eci- 
mens were exhibited of Papilio Daunus, Oregonia, Rntulus var Arizonensis, Turnus, 
Salyrits (Elus, S Ariane, Lyrrena sayiltigera, L. Heleronea, Pirris Becherii, Colias Emilia, 
Anthocans Sara, A. creusa, 'Jhecla dvmetorum, Pterogon Clarlcim and many other
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rarities. Mr. Fletcher was glad to be able to announce that Mr. Green intended next 
year to collect as a business. His address for the present is Osoyoos, B.C., and intending 
purchasers would do well to correspond with him at once. Mr. Green and Mr. Reynolds 
had both added new species this year to the Canadian list. At Oalgary Mr. C. Wolley- 
Dod had done good work in collecting and providing Mr. W. H. Edwards with eggs of 
Chionobas Alberta, the larviv from which had been successfully taken through all their 
stag 's. At Olds, 40 miles from Calgary, Mr. T. N. Willing had also done good work, 
and had taken, among other rarities, Erehia discoidali# and Aryynnis Edwardsii Prof 
John Mncoun had this year collected at Crane lake, in the same district, and had added 
llipp'irchia Ridingxii to the Canadian list. In Alaska collections of insects had been 
made by Messrs Otto Klotz and W. Ogilvey, of the Boundary Survey, as well as by some 
of the other numbers of the party This material was chiefly diptera, coleopiera and 
hymenoptera. It had not as yet been worked up. In the Rocky Mountains Mr. T. E 
Bean continued his studies. Through his kindness eggs had been received by the speaker 
of Colias Elia, of which bred specimens of the larva- and imago were exhibited, Colia* 
Misti# and other rare species. Some beautifully blown larva- prepared by Mr, Bean were 
shown. Mr. W. Mc Innés and Mr. J. 0. Guillim, of the Geological Survey, had collected 
east, of Port Arthur, the latter gentleman taking EuptoUta Claudia at Wabigoon, on the 
C. P. Ry. In Manitoba collections had been made by Mr. Hanham at Winnipeg, and a 
very remarkable collection by Mr. E F. Heath, near Cartwright, Man., some most sur­
prising captures had been made as Vanessa Cahfornica, Nathalie dole, and a Thecla which 
is probably undescribed. Mr. Heath has also sent the cocoons of some splendid speci­
mens of A'amja Columbia which were exhibited, and compared with specimens found at 
Ottawa on tamarack. The northwestern food of this species is Elœagntu argente,a, and 
the moths are always distinguishable by their much redder hue.

Mr. Harrington gave some interesting “ Notes on Canadian Coleoptera,” relating 
how he had obtained a hair snake from a Coccinelle, and found the lirvie of a beetle, 
Brachyacantha ursina, feeding upon plant lice in an ant’s nest, with other noteworthy 
matters, which will be found detailed in his paper.

The meeting adjourned at 6 o’clock p.m.

EVENING SESSION.

In the evening the society held a public meeting in its rooms in Victoria Hall, at 
which there was a largely increased attendance of members, between thirty and forty 
being present. Besides those already mentioned at the afternoon meeting, the following 
were noticed : Messrs. R W. Rennie, J. G. Wilson, J. H Bowman, Or. S. Woolverton, 
J. H. Pearce, W. T. McOlement, W. Scarrow, etc.

The chair was taken by the President, Mr. Harrington, at 8 o’clock. After apolo­
gizing for the absence of Mr. Kilman and Mr. Evans, the Chairman called upon the 
Secretary to read the

REPORT OF THE COUNCIL.

The Council of the Entomological Society of Ontario beg to present the following 
report of their proceedings during the past year :

They are happy to congratulate the members of the society upon the steady increase 
in numbers which continues to take place, and the hearty interest that is maintained in 
the various departments of work.

The twenty-fourth annual report on Economic and General Entomology was pre­
sented to the Minister of Agriculture in November last, and was printed and distributed 
at the beginning of .lanuary. It consisted of one hundred and eleven pages, a much larger 
number than usual, and was illustrated with thirty-nine wood cuts and a portrait of the 
Editor, who was for several years President of the society. Among the more important 
and interesting papers may be mentioned Mr. Fletcher’s account of “ The Injurious
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Insects of the Year 1893 ” ; the President’s Address ; “ Entomological Mistakes of 
Authors,” by the Rev. T. W. Fyles ; “ Mosquitoes,” by Mr. Moffat ; “ Dragon Flies,” by 
Mr. McLaughlin ; “A Contrasted Summary of the Main External Characters of Butter 
Hies in Their Different Stages of Life,” by Mr S. H. Scudder, and a report of the fifth 
annual meeting of the Association of Economic Entomologists, together with a number of 
the principal papers.

The Canadian Entomologist, the monthly magazine published by the society, has 
been regularly issued at the beginning of each month, and completed its twenty-fifth 
volume in December last. It consisted of 334 pages, being the largest number yet pub­
lished. Of the twenty-sixth volume eleven numbers have already been issued ; the 
increase in the number of pages has been more than maintained, 328 having been already 
published. No less than fifty two wood cuts have been used to illustrate papers, a large 
proportion of them being new and original. Among the many valuable and interesting 
papers that have been published, mention may especially be made of the series of illus­
trated articles on the “ Coleoptera of Ontario and Quebec," by Mr. Wickham, which are 
intended especially to assist beginners in naming their specimens, and to lead them on to 
a more thorough study of the order. The list of contributors includes the names of the 
most eminent entomologists in North America, as well as several in Europe.

The collections of specimens belonging to the society have been increased during the 
past year by the addition of a number of coleoptera new to the Canadian lists by Mr. A. 
H. Kilman, of Ridgeway, and a collection of insects from San Domingo. Improvements 
are also being steadily made by the substitution of fresh specimens for those that are 
faded or imperfect in the cabinets.

The geological, microscopical and botanical sections of the society have held regular 
meetings during the past season and have done much good work, as is shown by their 
respective reports. It is to be regretted that the ornithological section has not been so 
active as in former years, but it is trusted that interest in this department will speedily be 
revived.

The treasurer’s report is highly satisfactory. The expenditure on the Canadian 
Entomologist has necessarily been increased by its enlargement, but this has been fairly 
met-by the sternly growth in the number of subscribers and by the sale of back volumes. 
The balance on hand at the close of the financial year is $360.50. This will be entirely 
absorbed by the necessary expenses of the remaining months of the year. The Council 
take this opportunity of recording their appreciation ot Mr. tialkwill’s services as treas- 
mer and the satisfactory mode in which his accounts are kept.

The society was represented at the annual meeting in Ottawa of the Royal S-iciety 
of Canada, in May last, by the Rev. T. W. Fyles. We have much pleasure in recording 
that two of our members were elected fellows, namely, our President, Mr. W. H. Harring­
ton, and the Rev. G. W. Taylor, of Nanaimo, B.O.

All of which is respectfully submitted.

W. E. Saundkks,
Secretary.

REPORT OF THE LIBRARIAN AND CURATOR.

Mr. J, A. Moffat presented and read his report as follows :

I beg leave to submit my report for the year ending 31st of August, 1894. 
Seventy-seven volumes have been added to the Library during the year ; these 

include bound volumes received from public institutions and scientific societies, exchanges 
collected and bound, also books obtained by purchase.
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The more important of the bound volumes received are, The Reports of the M if souri 
Botanical Garden for the years 1891 and 1893.

Annual Report of the Ontario Department of Agriculture for 189?.
The Smithsonian Report for 1891.
Report of the New York State Entomologist for the years 1891 and 1892.
Report of the New York Agricultural Experiment Station for 1892.
Reports of the New York State Museum for the years 1892 and 1893.
Proceedings and Transactions of the Royal Society of Canada for 1893.
Iron-bearing Rocks of Minnesota.
Added by purchase: A popular handbook of the Ornithology of the United States 

and Canada, based on Nuttall’s Manual : by Montague Chamberlain, 2 volumes. All 
the Entomological writings, up to date, of J. W. Tutt, F. E. S., England, editor of 
“ The Entomological Record and journal of Variation ” Also his instructive and atmis 
ing book entitled, “ Random Recollections of Woodland, Fen and Hill ’’ ; seven volumes 
in all. These were obtained in exchange for back volumes of the Canadian Knlomologùit.

There are now four hundred and eighty-tive pamphlets in the Library, bound intwenty- 
seven volumes. These volumesare labelled “Pamphlets, 'and numbered consecutively from 
1 to 27, but have their number in the Register according to the time they were bound and 
placed in the Library. The pamphlets are numbered in order, and catalogued in a book 
by themselves, giving the Library number as in the Register, the number of the pamphlet 
volume, the pamphlet number, with the author’s name, the subjects, and the date of issue 
where obtainable.

The whole number of volumes on the Register is now 1,361. The number of volumes 
issued to local members during the year was forty-four.

Additions are still being made to the Society’s collection of native lepidoptera bv 
the capture of species hitherto unrepresented therein ; twenty named forms being added 
during the year, which had not before been published as Canadian. There are now 1,077 
named forms in this department, as against 930 in 1892. A steady improvement in the 
quality of the collection is also being made by the replacing of such as are not in perfect 
condition, with fresh material obtained by capture or exchange.

The first important addition to the Society’s collection of native Coleoplera for sev­
eral years was made by Mr. A. H. Kilman, of Ridgeway, Ont., in a donation of a hundred 
and fifty species.

A small but highly interesting collection of Santo Domingo insects was presented to 
the Society by a friend, the captures of his sister, Miss Davida Rougoie, who is at present 
a resident of that island. The most noticeable feature of it being three specimens of 
Mantix of strikingly different form, color and ornamentation, indicating that it is an 
abundant family in that locality.

Through the kindness of Mr. A. P. Morse, of Wellesley College, Mass., the Society 
has been put in possession of representative specimens of three species of New England 
Spharagemon, also his paper, historical and descriptive, of the same.

All of which is respectfully submitted.

J. Alston Moffat,
Librarian and Curator.

The President then read his annual address, which was listened to with great interest 
and attention :



ANNUAL ADDRESS OF THE PRESIDENT.

Bv W. Hague Habrington, F.R.S.C.. Ottawa.

“ An ant slow-burrowing in the earthy gloom,
A spider bathing iti the dew at morn,

Or a brown bee in wayward fancy borne 
From hidden bloom to bloom.'1

—Lawpma n.

Gentlemen,—My first duty to the members of the Entomological Society is to sin­
cerely thank them for the honor.which they conferred upon me in re-electing me to be 
their President, notwithstanding my inability to be present with them at the last annual 
meeting. Those among you who may afterwards have read my address, as printed in the 
Annual Report, may perhaps have congratulated yourselves that i did not appear at the 
meeting and read it to you in extenso. You need not, however, he alarmed lest you have 
to listen to such an over-lengthy document on this occasion.

My goodyfriend, Mr. Fletcher, has kindly consented to address you on the injurious 
insects of the past season, and thus I am relieved of a task for which he is more cornpe 
tent, and for which his official duties so fully qualify him You shall, I rest assured, 
find his remarks to be most inter-sting and profitable to you, both as regards economic 
and scientific questions.

The Report prepaied by the Council will inform you as to the work performed by 
the Society during the year, and as to its present financial standing and prospects, so 
that, with regard to these points, I need merely express my sense of a "ively satisfaction 
in the knowledge that continued prosperity and success crown the efforts which you are 
making to advance an interest in, and a truer knowledge of the attractive and deeply 
interesting science of entomology, for the study of which you have been handed together 
for so many years.

After careful consideration of several topics which occurred to me as worthy of your 
attention, I decided that a brief review of the results of the past twenty-five years might 
not be unprofitable. I shall base my remarks upon the volumes of the Canidian Ento­
mologist, and shall afterwards endeavor to indicate the direction in which future work 
may be advantageously undertaken. The splendid series of twenty-five volumes of the 
Canmlian Entomologist, which have already been completed, constitute a veritable trea­
sure-house of information regarding the insects of North America The value of their 
pages has lieen greatly increased by the constant contributions from the leading entomo­
logists of the neighbouring Republic, and by frequent articles from European correspond­
ents. The valuable papers received from these sources have dealt largely with the 
Canadian fauna, and have often been based upon the captures of our members in Canada, 
but my present remarks will be confined to a discussion of the work of our home mem­
bers as recorded by themselves. These laborers have ever been few in proportion to the 
vast extent of country of which it is our privilege and duty to investigate the insect life. 
We need not be surprised, therefore, because the investigated districts are very limited in 
comparison with the still unexplored fields which are waiting to yield up their treasures 
to the careful investigator. The areas in which systematic and sustained work has been 
done are, in fact, so few and so limited in extent, that on a map they appear almost as 
mere starting-points.

It is worthy of note that the labors of editing the twenty-five volumes of the Ento­
mologist have devolved equally upon Prof. Saunders and Dr. Bethune ; each of these 
gentlemen having edited twelve volumes and shared in the editing of volume eighteen. 
The Society has owed much to the zeal and work of these gentlemen, whose contributions 
appear in nearly every volume, and much exceed the efforts of any other member. 
Among their contributions are many valuable papers on our lepidoptera, containing 
descriptions ot their earlier stages, and also of some new species. Another series of very 
interesting and valuable papers was that “ On Some of our Common Insects,1’ designed 
to arouse the interest of some of those who might be taking up the study of entomology,

Ml
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and to stimulate them to become earnest workers. We are glad to know that these 
learned friends, who have, in the past, done so much for our Society and for the study 
ol entomology, are still connected with us in the work which we are carrying on. Dr. 
Bethune continues to be our efficient editor, and under his wise and careful direction our 
publication continues steadily to improve, and to hold a foremost place in entomological 
literature. Prof. Saunders, although called to a position making great demands upon 
his time and strength, still keeps up his interest in our special line of scientific work. A 
few years ago he embodied his researches in that excellent treatise on “ Insects Injurious 
to Fruits,” which, since its appearance, has been a standard work, and has had a very 
large circulation throughout North America.

One of the most useful and important features of the earlier volumes was the com­
pilation by Dr. Bethune, from Kirby’s Fauna Boreali-Americana, of the “ Insects of the 
Northern Parts of British North America ” (afterwards republished as a separate vol­
ume), which placed the descriptions of a great many of our insects in the hands of 
students who might not otherwise have been able to obtain them, the original publication 
being very rare.

Before commencing this address I made a list of some fifty Canadian contributors, 
the majority of whom still continue to send in valuable papers. Several, however, have 
passed to the “ Happy Hunting Ground ” beyond the “Great Divide,” while others have 
either removed from the Dominion, or through pressure of business and new occupations, 
have ceased to contribute ; though in some cases still keeping up their collections and 
their interest in the study and work of the Society. My intention is not to go at length 
into the writings of individual members, nor can I make any reference to the many valu­
able papers specially prepared for the Annual Reports furnished to the Ontario Govern­
ment. But I shall try to bring my subject before you in two ways : first, from a 
geographical standpoint, that you may see in what districts our insects have been studied ; 
secondly, from a systematic point of view, that you may see which orders have received 
attention, and which have been, in whole or in great part, neglected.

As cur Society is provincial, in so far as regards its name and the liberal support 
which it annually receives from the enlightened Legislature of Ontario, so the larger por­
tion of the work accomplished by it has naturally related to the insects of the Province 
in which it was organized and by which it is sustained. A good starting-point for our pro­
posed tour of inspection will be London—the beautiful city ir. which we are now met, and 
which, as the headquarters of the Society, has been for many years the Entomological 
Mecca to which we annually resort to renew our strength and zeal in the good work, and 
to arrange our plan of campaign for the coming year.

Here Prof. Saunders toiled for many years, and, with the later assistance of his sons, 
made most extensive collections. His papers do not, however, include any lists of the 
species which he collected in the various orders, and the same remark may apply to 
Messrs. Denton, E. Baynes Reed, Williams and others whose captures have so largely 
enriched the collections of the Society. The London members, however, had for many 
years almost the entire management of affairs of the Society, and the preparation of the 
Annual Reports, the arrangement of the collections, the care of the library, etc., occupied 
much time that might otherwise have been devoted to special lines of research.

At Gri .isby Mr. J. Pettit, in the earlier years of the Society, was a very skilful and 
assiduous eollec'or, and his list of the coleoptera taken in that neighborhood, which he 
commenced »n the first volume, is one of the most complete local catalogues yet published 
in Canada. The Hamilton district has been investigated by such competent collectors as 
Messrs. Moffat, Murray, Johnston and Hunham. The first of these gentlemen has made 
many valuable contributions to our publications, and is now continuing his good work in 
London, where he has the charge of the collections and library. Mr. Geo. Norman, of 
St. Catharines, published a very interesting list of the Noctuidæ captured there by him. 
At Ridgeway we find a member of our Council, Mr. A. 11. Kilman, who has made exten­
sive collections in what seems to be a very rich distrist ; but while he has added larg> ly 
to the knowledge of our insects, he has not yet published as much regarding them as we 
should like him to do.
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Toronto, as the chief City in Ontario and the seat of various and important institu­
tions of learning, should furnish us many capable investigators, but I find that the workers 
there have never been numerous ; nor do the local natural history societies appear to 
have done much to develop them. I must mention, however, our first President, Prof. 
Croft, with Mr. W. Brodie and Oapt. Gamble Geddes. Mr. Brodie has accumulated 
large collections, and he has published a few interesting articles in our magazine (and 
more recently in the “ Biological Review of Ontario,’’) upon various gall-forining insects. 
Capt. Geddes has been a most enthusiastic gatherer of lepidoptera, amassing a collection 
of butterflies unequalled in Canada, and which has since been purchased by the Geological 
Survey of Canada. His interesting papers upon Canadian butterflies appear in several 
volumes of the Enlo nolo/jint.

Port Hope has been the home of Dr Betliune, so we may rest assured that the 
country round about has been well investigated. I have not yet had the pleasure of 
seeing his fine collections, and as regards the extent and value of his writings upon our 
insects I have already spoken. At Belleville we have had such well-known collectors 
as Prof. J. J. Bell and Prof Macoun. The former paid much attention to the smaller 
forms of coleoptora, and was a frequent contributor to the Entomologist. As for Prof 
Macoun, he is now a naturalist of world-wide reputation, who has been most assiduous in 
making known the fauna and flora of the Dominion, and although the great demands 
upon his time do not permit him to continue the study of entomology, he still continues, 
I am glad to say, the collection of insects as opportunit> permits. In the neighboring 
town of Trenton very careful work has been done by Mr. J. D. Evans, one of the most 
thorough collectors with whom I have corresponded, and v hose collections are modeis of 
neatness and skill, in mounting and arrangement.

A branch of the Society formerly existed at Kingston, but I do not find the record 
of any work except by Mr. R. V. Rogers, from whom we have had several interesting 
papers. With such a well-known university as Queen’s located in the city, there should 
be more activity in the development of the natural history of the locality. Ottawa in 
the eariy days of the Society was the residence of one of our most noted collectors, the 
late Mr. B Billings, who was a contributor to Vol. I. His collections were extensive and 
were very carefully and skillfully prepared, but death cut short his labors, and his 
collections were mostly destroyed through want of proper care on the part of the Society 
into whose hands they psssed. Of recent years there has been an active, if not large, 
body of investigators, who have striven to develop a full knowledge of the local fauna, 
and who have been able to do some useful work in other directions. Prof. Saunders is 
now there, as Director of the Experimental Farms, in connection with which our good 
friend, Mr. Fletcher, holds the position of Entomologist and Botanist. The value and 
authority of his official work, and his enthusiasm in all entomological matters, are 
recognized by every entomologist. Your out-going President is also to be found in the 
Capital, when at home, but it would not be quite the correct thing to give any opinion on 
his work, as you might think me a prejudiced judge. The Ottawa Field-Naturalists’ 
Club, organized in 1879, has always had an Entomological Branch, and several other of 
its members are doing fair work, among whom I may cite Mr. T. J. MacLaughlin, one of 
the few collectors of odonata in Canada. Several entomological lists, with numerous 
reports and papers have been published in the Transaction* of the Club (now the Ottawa 
Naturalist), and Mr. Fletcher has now ready for publication a complete catalogue of the 
Ottawa butterflies.

Occasional workers have been stationed at other points, as, for instance, Rev. V. 
Clementi at North Druro, Mr. N. H. Oowdry at Stratford and Mr. B. Gott at Arkona. 
In the Lake Superior region the only sustained work has been by Mr. Evans at Sudbury, 
where he made a most interesting, and fairly complete, collection in several orders. Many 
rare insects have been captured by him and it is much to be regretted that he has not yet 
found time to publish the lists which he has had in preparation. Nepigon has several 
times been visited by Mr. Fletcher, and in one of the annual reports can be found an 
interesting account of the work done there. Dr. Bethune has also published observations 
made during a trip to Ijakes Huron and Superior.
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In the adjoining Province of Quebec we tind the work of the Ottawa members 
naturally extending across the Ottawa river to a country which within a few miles is 
diversified by outlying spurs of the Laurentians, with some consequent change in the 
flora and fauna. A strong branch of our society is located in Montreal where much 
effective work has been done by the resident entomologists. It is only a few years 
since the branch sustained a great loss in the death of their former President, Mr. Bowles, 
who had made a ttudy of the lepidoptera of the Island of Montreal, and had written 
frequent papers on the species collected. Mr. Lyman, who I am glad to see with us to­
day, hns for several years been the President and has shown great interest in its success, 
and in the continuance of its meetings. He has made a careful study of the lepidoptera, 
and has accumulated a splendid collection, while his contributions to the Entomologist 
have been numerous and of unusual interest. The late Mr. Caulfield was an industrious 
colleetor, and careful observer, who contributed severable valuable lists and other papers, 
relating chit fly to the insects of the Island of Montreal. Another member who 
resided there was the late Mr. W. Oouper (also of Quebec and Ottawa) a frequent con­
tributor to our earlier volumes Among other Montreal workers may bq mentioned 
Messrs Jack, Winn, Hausen, Gibb, Wintle, etc. The Natural History Society has 
always taken some interest in entomology, and on its annual field-day encourages by 
suitable prizes the collection of insects by the young people. The Canadian Naturalist 
and Geologist and its successor the Canadian Record of Science have from time to time 
published entomological papers, such as the late Mr. Ritchie’s list of local coleoptera, 
Mr. Oaulfield’s paper on Canadian ortlhoptera, and Mr. Hausen’s list of coleoptera col­
lected at St. Jerome,

Going down the St. Lawrence we reach Quebec, the scene for many years of the 
labors of the late Abbe Provancher, whose Faune Entomologique is a monument to his 
industry and perseverance in the collection and study of our insects, under more than 
usual difficulties and discouragements. Mr. Bowles and Mr. Hanham also formerly' 
resided in Quebec, and at present we are well represented there by the Rev. T. W. Fyles, 
a very industrious observer, who has frequently charmed us by the scholarly papers read 
at these meetings, to be present at which he does not hesitate to take the long journey 
from the Ancient Capital. The late Mr. Oouper made collecting trips to Anticosti and 
the shores of the Low<r St. Lawrence, the results of which appeared in our earlier 
volumes.

In the Maritime Provinces our only contributors appear to have been Mrs. Caroline 
E. Heustis of St. John, N.B., and Mr. J. Matthew Jones of Halifax, N.S. The catalogues 
of the British Museum and other scattered entcmological literature show that consider­
able collections have been made in those provinces, chiefly by officers of the army ami 
navy, and it is matter of regret that there are no resident entomologists, to make a closer 
study of the insect life, which my own occasional observations prove to be very interest­
ing in many particulars.

Turning westward again to that immense country which stretches from our fair 
province to the far Pacific, the localities which have been investigated are almost lost in 
the vast expanse of yet unexplored territory. Mr. Hanham, who formerly collected in 
Ottawa, Hamilton, Paris and Quebec, has recently removed to Winnipeg, and intends to 
devote every opportunity to making known its insect life. Capt. Geddes a few years ago 
made most valuable collecting trips across the prairies and to the Rocky Mountains, and 
at Laggan, Alta., Mr. Bean is industriouidy collecting, and adding to our knowledge of 
the mountain fauna Both of these gentlemen have, however, devoted themselves chiefly 
to the study of the lepidoptera, and we have yet to wait for resident entomologists, 
stationed at moderate distances apart, to gain an adequate idea of the general distribu­
tion of the insects of all orders.

On the Pacific coast the Canadian gleaners are also few, although a rich and abund­
ant insect life rewards the labors of the collector. Our chief worker has been the 
Rev. G. W. Taylor, who has made large collections of lepidoptera, hymenopte.-a and 
coleoptera, including many species new to science. These collections were chiefly made 
in the vicinity of Victoria, V.I., but Mr. Taylor has recently removed to Nanaimo, and

1
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has thus a new field of investigation open to him. Mr. W. H. Dan by of Victoria is 
also an energetic collector, and our former associate in the Council, Mr. E. Baynes Reed, 
now resides at Esquimalt, a few miles from Victoria, and although he has not yet sent to us 
any account of his work, I know that he is making collections. The recent organization 
of a Natural History Society in Victoria may stimulate a further interest in Entomo­
logy, indeed I believe that a catalogue of the butterflies of Vancouver Island has already been 
published in the transactions of the Society, Several hundred miles to the north, at 
Masset in the Queen Charlotte Islands, there is a very careful and competent collector, 
the Rev. J. H. Keen, who in this farthest outpost has made most interesting discoveries, 
especially in coleoptera-

A considerable knowledge of the insects of the remoter regions of the Dominion has 
resulted from the collections made by various members of the staff of the Geological 
Survey ; prominent among whom may be mentioned Dr. Dawson, Dr. Bell and Prof. 
Macoun. There has not yet been any regular entomological work done in connection 
with the Survey, and it cannot be expected that the collections of insects, which are 
made in addition to the regular field work, should be very large or comprehensive. But 
our thanks are no less due to the gentlemen who have aided ; for even a few specimens 
brought in occasionally, from the distant points reached by these explorers, may do much 
to help in ascertaining the geographical range and distribution of species. Reference to 
Volume XXII of the Entomologist will show that quite a long and useful list of coleoptera 
was obtained by collating the various short lists published in the Survey Reports. 
When the Dominion Museum is housed in correspondence with the value of its great 
collections, and room is afforded for the display of the natural history specimens collected, 
the explorers will feel a greater interest in the securing of specimens, and a department 
of entomology will probably soon be installed.

Having now made a rapid, and necessarily imperfect, survey of the districts which 
our members have explored in the past, or which they are still investigating, let us change 
our point of view, and, for a few moments, consider what attention has been bestowed 
upon the several orders, into which it has pleased systematic entomologists to separate 
the great and almost inexhaustible complex of minute forms, which are known to us 
under the general term Insects. From the twenty-five volumes of the Entomologist, I 
have made a list of the papers which seemed to me to be of most importance in helping 
us to a knowledge of the position of our workers in regard to the investigation of the 
several orders. The list (appended) is by no means a complete one, as numerous short 
papers, notes on the occurrence of species, and interesting correspondence have been 
omitted ; my object not being to make an index of papers.

It is found that the contributions dealing with lepidoptera probably equal, in number 
and volume, those relating to all the remaining groups. This, however, is not surprising, 
for to this order belong the most beautiful examples of all terrestrial life ; flowers of the 
air, their wings decked with all the hues that blossom or gem can show ; as they wing 
their brilliant flight through the glad summer days, or hover radiantly over the fragrant 
blooms, they naturally appeal to every heart which is warmed by the least vestige of 
artistic or poetic taste. Dull and debased indeed in feeling, and most sincerely to be 
pitied, must he be who sees not some beauty, feels not something of inward pleasure, in 
beholding these wonderful atoms of grace and brightness.

“ The dreamy butterflies
With dazzling colours powdered and soft glooms,

White, black and crimson stripes, and peacock eyes,
Or on chance flowers sit,

With idle effort plundering one by one,
The nectaries of deepest throated blooms. ”

—Robert Bridges.

Apart also from their beauty of form and richness of ornament in the winged state, the 
lepidoptera furnish the most interesting and attractive examples for the study of the 
development and life of the insect, from the egg to the imago. In the larval stage they 
nlso play a most important part in the economy of nature, and make man pay tribute in 
varied and large measure. Yet even in this favorite order there remains plenty of work
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for our entomologists, and far from discouraging those who are engaged in such attrac­
tive studies, I would urge them to perfect their knowledge by careful observations on 
the early stages of our lepidopterous friends and foes, so that they may make their light 
to shine for the guidance of their fellow students.

Next to the butterflies, the beetles have ever been the favorite prey of the budding 
entomologist. Very numerous, varied in form and habits, yet easy to collect and pre­
serve, they yield themselves most readily to the formation of an attractive and easily 
cared for collection. The coleoptera have for these reasons been so thoroughly collected 
in northern countries, that there remains, even in Canada, a very small percentage of 
species not already known to entomologists. Even microscopic species from most remote 
localities, with few exceptions, prove to have received a name and character—even if 
the character may occasionally not be a good one, or sufficient to qualify the beetle for 
the position in which it has been placed. Yet there remains abundance of work for our 
coleopteriats in the more careful collecting of the smaller species, and the preparation of 
accurate local lists, and especially in the study of the early stages of our beetles, since 
the complete life history of comparatively few species is known.

“ Among tile yellow pumpkin blooms, that lean 
Their crumpled rims beneath the heavy heat,

The striped bees in lazy labor glean
From bell to bell with golden-feathered feet.”

—Lampman.
Of recent years more attention has been directed to the study of the hymenoptera, 

and interest in these insects has been stimulated by the publication of several tine works 
The publication by Cresson of a synopsis of the families and genera, and a catalogue of 
the described N. A. species has much facilitated the determination and arrangement of 
collections, but species are being so rapidly discovered and described, that a new edition 
will soon be necessary to make it conform to the present knowledge of the order. To 
our younger members, who have not yet settled upon any special line of investigation, 1 
would strongly recommend the consideration of this order, to which my own attention 
has been chiefly given for several years. The species are very numerous, more so even 
than the beetles, and the habits of its members are of wonderful variety and interest. 
From the bees, wasps and ants, with their weil developed mental faculties and their 
highly organized family communities, we pass to microscopical forms of which a score 
may develop in a single butterfly egg. The study of these insects is most absor ing, and 
inexhaustible fields of enquiry are open. It would be very encouraging to see more 
students attracted to this order ; taking up special families, and by sustained and serious 
researches aiding in the elucidation of many perplexing problems.

“ Miet of grey gnats that cloud the river shore 
Sweet even choruses, that dance and spin 
Soft tangles in the sunset."

/ —Lampman.
Apart from the three orders to which reference has been made, there has been but 

a meagre investigation of our insects, notwithstanding their claims to a due share of 
attention. The diptera are numerous in species and individuals, of much diversity of 
habit, and of great influence upon the bodily and temporal welfare of man. The order 
is difficult to study for the very reason that so few have devoted their attention thereto, 
but it affords scope for much original work, which cannot fail to be of great importance. 
There are pro! ably hundreds of species now in the collections of our members waiting 
for some student to make them known to us.

The neuroptera and pseudoneuropiera are less rich in species, but include some of 
our largest and most striking insects, such as the dragon flies.

“ To-day I saw the dragon fly 
Come from the wells where he did lie.
An inner impulse rent the veil 
Of his old husk ; from head to tail 
Came out clear plates of sapphire mail.
He dried his wings ; like gauze they grew ;
Thro’ crofts and pastures wet with dew 
A living flash of light he flew.”

—Trnnyion.
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The early stages of many forms can be advantageously studied in aquaria, for the 
life histories of but few of the American species have been published. Here is another 
inviting and almost unoccupied field for students seeking a special line of work.

The same may be said of the orthoptera, our species oi which are not numerous, but 
of moderate size and frequently present in great abundance. They are among the most 
destructive insect enemies of plant life, but atone, in some measure, for their ravages, 
by the animation of their movements, and their almost ceaseless stridulation breaking 
agreeably the silence of the fields.

“ In intervals of dreams 1 hear
The cricket from the droughty ground : 

The gra'shoppera spin into mine ear 
A small innumerable sound.”

—Ltnn/ninni.

The hemiptera consist of two very large and important groups, which contain many 
species exceedingly injurious to the crops which man raises, with so much labor, for his 
sustenance, and even from merely material motives the “ bugs " are deserving of careful 
study. Nor are these insects all unattractive in their forms and habits ; many of them, 
in fact, are very prettily ornamented. It is fully time that some attention was bestowed 
upon them by our members.

Even yet the avenues of study have not been exhausted ; when all the six-footed 
insects have been examined there still remain for observation the spiders, skilful weavers 
of the silken films that glisten in the morning dew ; the mites, so small and yet so 
grievously afflicting man and beast and plant ; with other allied arthropods of consider­
able variety of form and habit, which fall within the scope of entomological research.

The volumes of the Canadian entomologist contain many important papers by our 
numerous and hard working entomological friends in the United States, upon the orders 
and groups which have been so much neglected by our own correspondents. These papers 
indicate the interest and value which is attached to their study, and in these contribu­
tions it is often observed that the species under discussion have been derived from Cana­
dian sources. T ns indicates that our collectors are not working up the material that 
they obtain with so much care and patient searching. It is certiinly easier to send speci­
mens to specialists abroad than it is to determine them with the scanty library and 
cabinet resources at the command of most of us. Hut one should not rest satisfied 
merely with such determinations, but by subsequent study of his insects increase his 
knowledge regarding them. He will thus be able, at least, to publish correct local lists 
which may be of great value in the more complete study of the fauna of larger regions, 
and as data for establishing the distribution of species.

There is a great temptation to amass large collections, which in themselves are very 
desirable and important, but whose care and incident correspondence and exchange may 
so engross one’s time that profitable lines of investigation are neglected, and one becomes 
merely an insect curator instead of an entomologist. The finest collection may be suddenly 
dostioyed or its possessor incapacitated for further labor, and the knowledge which he 
lus accumulated by many years of patient toil is then lost to science, if it has not been 
published. There ar rare instances of writers who seem unable to restrain themselves 
from any topic, but the majority of entomologists doubtless find, as 1 do myself, that it 
is far more pleasant to collect, examine and arrange their specimens than to sit down and 
write about them. Yet we should try to do our duty in this respect also, knowing that, 
if we have made discoveries or valuable observations, we owe it to our fellow-workers to 
make them participants therein through the pages of the Canadian Entomologist.

If gentlemen, you have found my pa|ter dry, I may but hope that it has bien dry 
enough to kindle fresh entomological tires, or add fuel to those already existing ; fires 
that shall emit not merely Hashes of passing enthusiasm, but which shall burn brightly 
and steadily, casting light where the shadows now deepen, and by genial warmth stimulat­
ing to renewed attack upon the myriad problems which await your solution in the almost 
limitless and ever-attractive domain of Insect Life.
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Appkndix A.—List ok Fifty Contribute
WHICH THEY ' 

No.
Bean, Thos. E., Laggan...................... 2
Bell, Prof. J. J., Bellevi'le........| ... 2
Bell, J. T„ “ ................ 4
Betbune, A. M., Port Hope ............ 1
Bethune, Rev. 0. J. S, Port Hope .. 2!
Billings B , Ottawa .......................... 1
Bowleg, G J., Quebec, Montreal .... 12
Brodie, W.. Toronto.......................... 5
Caulfield, F. B., Montreal.................. 14
dementi. Rev. V., North ! louro ... 4
Couper, XV., Montreal........................ 9
Cowdry, N. H., Stratford.................. 1
Croft, Prof. H., Toronto.................... 2
Danby, W h., Victoria.................... 2
Dawson, Percy M., Montreal............ 1
Denton, J. M„ London...................... 1
Evans. J. D., Trenton......................'.. 1
Fletcher, J., Ottawa.......................... 13
Fyles, T. W., S. Quebec.................... 12
Geddes, Gamble, Toronto.................. 7
Gibb, Larhlan, Montreal.................... 1
Gott, B., Arkona .............................. 1
Guignard, J. A., Ottawa.................... 2
Hanham, A. W., Hamilton .............. 2
Harrington, XV. H., Ottawa.............. 14

OKS, WITH THE NUMUER OF \70LUMKS TO
Contributed

No
Hausen, I. F, Montreal.................... 2
Heustis.Mrs.Caroline E ,St. Joh j,N.B. 5 
•Lick, John G, Chateaugay Basin.... 5
Johnston, James, Hamilton .............. 1
Jones, J. Matthew, Halifax.............. 1
Keen, Rev. J. H., Masset, B.C........ 1
Kilinan, A. H., Ridgeway ................ 3
Lyman, H. H., Montreal .................. 12
Macnun. John, Belleville .............. 1
Motiat, J. Alston, Hamilton.............. 16
Murray, XVm., “ .............. 3
Norman, Geo., St. Catharines ..... 2
Pearson. C. XV., Montreal.................. 3
Pettit, J., Grimsby............................. 5
Provancher, Abbe, Cap Rouge.........  2
Reed, E. Baynes, London.................. 13
Rogers, R. X7., Kingston.................... 5
Saunders, H. S., London.................... 1

“ Prof. XV., » .................... 19
“ XV. E., “ ..................... 2

Taylor, Rev. G. XV., Victoria....... 4
XVhite J., Edmonton, Ont.................. 1
XVilliams, J., London.......................... 1
XXrinn, A. F., Montreal...................... 2
XVintle, Ernest D., Montreal.............. 1

Appendix 11.—List of Contributions (not Complete) by the XVritkrs Mentioned
in Appendix A

Lepiilopteni.
Vel.

Entomological Notes (a series of papers), Saunders............................................. I.
Notes on Canadian Lepidoptera (a series of papers), Bethune .......................... I.
List of Diurnal Lepidoptera observed in the neighborhood of Ottawa, during the

season of 1868, Billings ................................................................................ I.
Larva infesting the Parsnip (Depreaaaria Ontariella n. sp ), Bethune ................ II.
On a supposed new Arctian, Saunders................ ................................................. II.
Description ot larva of Oatocala Polygama. Guen., Reed................................... 11.
Notes on Hadena Xylinoides, Saunders .......... ................................................ II.
On the larva of Thecla inorata, G. R. Saunders................................................. II.
A new species of Anarta, Bethune............ .................................................... . II.
Note on Atnphipyra Tragoponis, Bethune .......................................................... II.
On the larvae of some Lepidoptera, Saunders ...................................................... II.
List of Lepidoptera taken at Quebec, Bowles .... .................. .................... 11.
Accentuated list of Canadian Lepidoptera, Reed .......................... ................ II.
On Neonympha Eurythris, Fab , Saunders......................................................... II.
Notes on Lepidopterous Larvie (series of papers) Saunders................................. 111-
Notes on Sarnia Columbia, Bowles ...................................................................... H L
Lepidoptera of Anticosti and North Shore of the St. Lawrence, Couper .......... IV
Captures of Noctuidæ at St. Catharines, Ont., Norman ..................................... VII
List of Diurnal Lepidoptera of the Island of Montreal, Caulfield...................... VII.
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List of Sphingidae and Zygænidæ occurring on the Island of Montreal, Caulfield. VII.
Captures of Noctuida- near Orillia, Norman............. .........;................................. VIII,
List of Bombycidæ occurring on Island of Montreal, Oaulfield and Pearson.... IX.
Sphinx Eremitis, Fyles................................................................................................ XI.
Observations on Limenitis Arthetnis, Mrs. Heustis ............................................. XV.
List of Geometridæ taken at Quebec and Montreal, Bowles ................................ XV.
List of Diurnal Lepidoptera collected in the Northwest Territories and the

Rocky Mountains, Geddes..................................................................................... XV.
Notes on Colias Christina, Lyman.............................................................................. XVI.
Thecla Niphon, Fletcher. ..............................  XVI.
Remarks on the Family Bombycidæ, Bowles ......................................................... XVI.
Rocky Mountain Butterflies, Geddes........... ..................................................... . XVII.
Additions to the list of Canadian Lepidopte a (a series of papers), Moffat .... XVIII.
Additions to the list of Montreal Lepidoptera, Bowles ............................... XIX.
The North American Callimorphas (with plate), Lyman .................................... XIX.
Notes on the Genus Argynnis while alive in the Imago state, Geddes................ XIX.
Notes on the Ger.us Colias, Lyman .......................................................................... XX.
Description of the preparatory stages of Chionobas Jutta, Fyles ....................... XX.
Notes for collectors visiting the Prairies arid Rocky Mountains, Geddes .......... XXI.
Notes on the preparatory stages of Oarterocephalus Mandan, Fletcher.............. XXI.
The N. Am. Callimo.phas—a reply to critics, Lyman........................................ XXL
The Mediterranean Flour Moth, Fletcher................................................................. XXII.
The Butterflies of Laggan, N. XV. T., account of certain species inhabiting the

Rocky Mountaint in lat. 51°, 25', Bean ......................................................... XXII.
Food plant of Melitæa Taylori, Edw. Danby ....................................................... XXII.
Notes on Argynnis Freya, Chariclea and Montinus, Lyman..........  ............. XXII.
Gelechia Gallædiplopappi, n. sp., Fyles...................................................................... XXU.
Note on the occurrence of Lcpisesia Flavofasciata, Barnston, Lyman ............... XXIII.
List of Lepidoptera taken at Little Metis, Que., Winn ........................................ XXIII.
Hybernia Defoliaria, Linn, in Vancouver Island, Taylor...................................... XXIII.
Some rare Lepidoptera taken near Montreal, Winn ............ ................................ XXI1L
Vanessa Californica in Vancouver Island, Danby..................................................... XXIII.
Pamphila Manitoba, Scud., and its varieties, Lyman............................................ XXIV.
Descriptions of the preparatory stages of Nemeophilus Scudderi, and its varie­

ties, Lyman............................................................................................................ XXV,
Notes on the occurrence of Hepialus Thule, Strecker, at Montreal, Lyman.... XXV.

Coleo/ttera.
Vol.

A luminous larva, Bethune.......................................................................................... 1.
Ooleoptera taken in the neighborhood of London, Ont., duiing the season of

1868, Reed ............................................    I.
List of Ooleoptera taken at Grimsby, Pettit ........................................................... I.
Description of the Wheat XVire-worm, Pettit ......................................................... IV.
Anticosti Ooleoptera, 1873 (determined by Leconte), Couper........................... VI.
Additions to Canadian lists of Ooleoptera, Harrington ........................................ XX71.
Phytonomus punctatus, Ivilman.................................................................................. XVI.
List of Staphylinidiv taken at Belleville, Bell.......................................... .......... XVII.
The Entomology of Vanvonver Island. Notes on 76 species of Cicindelidic and

Carabidæ collected near Victoria, Taylor........................................................... XVII.
On Physonota unipunctata, Say and its supposed varieties, Caulfield ............... XVII.
Ooleoptera at the electric light, H. S. Saunders ................................................... XIX.
Additions to the list of Canadian Ooleoptera, Kilman .......................................... XXL
On the lists on Ooleoptera published by the Geological Survey of Canada, 1842-

1888, Harrington .................................................................................................. XXII.
Notes on a few Canadian Rhyncophora, Harrington ............................................. XX III.
Some British Columbia Ooleoptera, Keen.....................................................».......... XXIII.
On the occurrence of two species of Ooleoptera new to Montreal, Hausen ........  XXIII.

2 (ES.)
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Hymenoptera.
Vol.

The Grape seed insect, hosoma vilis, n. sp., Saunders ...................................... H.
Remarks on the History and Architecture of the Wood Paper-making Wasps,

Couper ...............  II.
Notes on the Humble Bees, Bowles ..................................................................... XI.
The Entomology of Vancouver Island. Notes on 80 species of Ilymenoptera

collected near Victoria, V. I., in 1882, Taylor ......................................... XVI.
A new Tenthredinid, Provancher ......................................................................... XVII.
Notes on the occurrence of some specif s of Urocerida-, Harrington.................. X VIl.
Additions to North American Hymenoptera, Provancher .................................  XVIII.
Notes on Tenthrediniche, 1885, Harrington.......................................................... XVIII.
Notes on Ilymenoptera collected near Ottawa, Guignard .............................. . XVII I.
Oryssus Sayi, Harrington ...................... ......................................................... XIX.
The Nuptials of Tbalessa, Harrington .................................................................. XIX.
New species of Canadian Tenthredinbhv, Harrington......................................... XXL
Ibalia maculipennis, Haldeman, Harrington .................................................... XXI.
Tenthredinidiv collected at Ottawa, 1889, Harrington......................................... XXII.
Nematus pallidiventris, Fallen—a fresh importation, Fyles .............................  XXIII.
Two new species of Canadian Pimplimv, Harrington ......................................... XXIII.
Canadian Galls and their occupants, Brodie.......................................................... XXIV.
Notes on Zarea Americana, Fyles t........................................................................ XXIV.
Canadian Hymenoptera (series of papers), Harrington ...................................... XXIV.
Typhon Havil'rons, n. sp., Fyles ........................ ................................................... XXV.

Diptera, Hemiptera, Neuroptera and Ortlioplera.
. Vol.

List of Neuroptera (collected at Grimsby), Pettit................................................. VI.
List of Canadian Diptera (compiled from Brit. Mus. Catalogue), Couper.......... IX.
Description of a dipterous parasite of Phylloxera vastatrix, Fyles ................... XIV.
List of Diptera taken in the vicinity of Montreal, Que., Caulfield...................... XVI.
Notes on Ceresa bubal us, Jack.............................................................................. XVIII.
Notes on Ant-lions, Moffat .................................................................................. XVIII.
List of Orthoptera taken in the vicinity of Montreal, Caulfield.......................... XVIII.

General Papers.
Vol.

Entomological notes during a trip to the Saguenay, Saunders .......................... 1.
Insects of the northern parts of British America compiled from Kirby’s Fauna

Boreali Americana, Bethune........................................................................ II.
Quebec Currant Worms, Bowles............................................................................. HI.
Entomological notes during a trip to Lakes Huron and Superior, Bethune .... III.
Hints to Fruit Growers (series of papers), Saunders ........................................ HI.
On some of our Common Insects (a series of papers by Saunders, Bethune,

Geddes, Rogers, etc., commenced).................................................................. V.
Entomology for Beginners (a series of papers by Saunders, Bethune, Fletcher,

Harrington, etc., commenced).......................................................................... XL
Entomological notes, Jack..................................................................................... XVII.

A vote of thanks to Mr. Harrington for his valuable and very interesting address 
was moved by the Rev. Dr. Bethune, who remarked in doing so that he hoped all the 
members of the Society would be stimulated by the historical record their President had 
given them to fresh efforts in their investigations and renewed zeal in contributing their 
observations to the Canadian Entomologist and the Annual Report. Mr. Fletcher, in
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seconding the motion, gave an account of the admirable work that Mr. Harrington has 
been doing for many years past in collecting and studying the coleoptera and hymenop- 
tera of Ottawa and its neighborhood ; in the latter order especially lie had accomplished 
very much, and described a number of now species. The motion was very cordially 
received by the meeting, and the vote of thanks was accorded with much acclamation.

The reports of the different sections of the Society were then presented and read by 
their respective Secretaries

The Treasurer, J A. Bnlkwill, read the following report of Receipts and Expendi­
ture for the year ending August 31st, 1894 :

Report of the Treasurer.

Receipts, 1893-4. Expenditure, 1893-4.
Balance on hand Sept. 1st, 1893
Members' fees .................. ,........
Sales of Entomologist.................

$ 457 54 | Printing.........................................'•
291 08 1 Re|*>rtand meeting expenses ..
73 90 i Library ...........................................
«2 79 I Expense, postage, etc..................

5 25 ! Rent and fuel......................... ■

S «31 33
157 70 
82 05 

11« 82 
169 97 

28 00 
350 (10 

31 83 
3«0 «0

“ nine rnrlr ptc.

1,000 10 j Insurance
13 60 j Salaries ... .
14 24 I Pina, cork, etc

Government grant..
Advertisements.......
Interest...................

I balance on hand Aug. 31wt, 1804.
Total 81,018 30

Total 81,018 30

We, the Auditors of the Entomological Society of Ontario, certify that we have ex­
amined the books of the Treasurer, compared them with vouchers, and find them correct, 
and that the above is a true statement.

John M. Denton, | 
Jas. H. Bowman, |

Auditors.

REPORT OF THE MONTREAL BRANCH

Mr. H. H. Lyman read the following report.
Annual Meeting of the Montreal Branch of the Entomological Society of Ontario : 
The 21st annual meeting of the Montreal Branch was held at the residence of Mr. 

H. H. Lyman, 74 McTavish street, on Tuesday evening, May 8th, at 8 o'clock.
Members present, Messrs. H. H. Lyman, President ; J. F. Hausen, W. C. Adams, 

A. F. Winn. Rev. E. C. Trenholme, a former member was also present.
The President presented the following report of the Council :

21st Annual Report.

The Council beg to present the following report for the year 1893-94 :
From a variety of causes we have had less meetings than usual during the past win­

ter, but the four that were held were well attended, and the following papers have been 
read :

I. —Common names for butterflies. Shall we have them I H. H. Lyman.
II. —A Trip to Gomin Swamp, Quebec. H. H. Lyman.
III. —Trypeta solidaginis and its parasites. Rev. T. W. Fyles.
One new member has been added to our roll, Mr. O. C. Hart, but the resignation of 

Mr. H. B. Gushing has lost us one.
The Council would urge the members to contribute more papers at the meetings, giv­

ing accounts of some cf their collecting trips, or experience in raising species from the 
egg or larva as well as to bring more specimens with them.
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The present season has opened unusually early, and there seems to be a prospect of 
a particularly good year for insects, and it is hoped that a lot of good work will be done 
by our entomologists.

The Treasurer’s report showed the balance at our credit to be growing slowly. 
Respectfully submitted on behalf of the Council.

(Signed), H. H. Lyman,
President.

The following officers were elected for the ensuing year :
Prend ant—H. H. Lyman.
Vice-President—Lachlan Uiuu 
Secretary-Treasurer—W. C. Adam.
Council—J. F. Hausen, A. F. Winn,

Mr. Winn read a paper entitled “ An Hour at Hochelaga,” illustrated by the speci­
mens taken.

The meeting then adjourned.
A. F. Winn,

Secretary.

REPORT OF THE GEOLOGICAL SECTION.

Mr. President anil Members :
I regret that the chairman of our section for the past year is not with us to night. 

I refer to the Rev. (.'has Andras, who, you will remember, was with us a year ago at our 
last annual meeting, but has now gone to reside in the North West, We expected with 
his assistance to have presented a full and comprehensive report of the proceedings of 
our Society for the past seasm. We have had no more active member in our section 
than he since its organization. All his spire moments were devoted to making a col­
lection of the minerals and fossils of this region, most of which were exhibited to the 
class from time to time, adding very much to the interest as well as profit, and giving 
us some idea of what might be obtained at our own doors. He made a very large pri­
vate collection during the time he was with us. Together we visited most of the out­
lying towns in search of specimens for our cabinets, and have travelled on foot many a 
mile in these holiday outings.

Among other places we have visited St. Marys, Dorchester, Kilworth, Byron, Konv 
oka, Kettle Point (Lake Huron), Ilderton, Thedford, Beach ville and Woodstock.

Occasionally we had some of our fellow workers to bear us company and assist in our 
undertakings and researches.

I can only mention a few of my observations along the geological line. The work 
undertaken by this section has been greater and more successful than in any previous year, 
not only as regards the material that has been collected, but also in the interest the mem­
bers have shown by regular attendance at our weekly meetings, and taking an active part 
in the discussions that have arisen from the objects laid before them.

We have also been favored with several interesting lectures and papers on various 
geological subjects as follows :

By the Rev. Prof. Andras :
I. —Earthquakes.
II. —Talk on British Goal Fields.
III. —Sketches of his North West Travels.

By Prof. J. H. Andras :
I. —Papers on Cephalapoda.
II. — “ “ Arcidae.

By Dr. I. C 
L-P. 
II.- 

By Mr. I.
I.--L 

By. S. Wo 
I.-P, 

It is propos 
I nal of this socie 
I man, where an : 
I the lecture.

Another ol 
Indian relics in 
dug over and tr 
notably—skinn 
itants, in a perl 

The remaii 
I clusivt-iy that t 

have faded awa
From this 

in a public mm

REPORT Oh

The Botai
The first i 

regular meetin
At all the 

and profession 
was the collei 
district.

Field day 
24th, when 77 
Dorchester sta 
was found abu

Probably 
by Mr. Robert 
first recorded 
near Iiala, Mu

A specim 
bury Centre ir

All of wh



ENTOMOLOGICAL SOC. ET Y OF ONTARIO. 21

be a prospect of 
ork will be done

ig slowly. 

MAN,
President.

ted by the speci-

N,
Secretary.

with us to night. 
i year ago at our 
'e expected with 
) proceedings of 
• in our section 
i making a col- 
exhibited to the 
•ofit, and giving 
very large pri- 

most of the out- 
on foot many a

th, Byron, Koni- 
idstock.
and assist in our

lie. The work 
ly previous year, 
uterest the mem- 
ig an active part

apers on various

By Dr. I. G. Wilson : *
I. —Paper on Silica.
II. — “ “ Glacial Drift.

By Mr. I. Good burn :
I.—Lecture on the Six Days’ Work of Creation.

By. S. Woolverton :
I.—Paper on Trilobites

It is proposed to print some of them for circulation, or if thought worthy in the Jour­
nal of this society. Several of these addresses were given at the home of the vice-chair­
man, where an available collection is to lie found, the better to illustrate the subject of 
the lecture.

Another observation perhaps worthy of mention, is the finding of a great number of 
Indian relics in this vicinity during the past summer. A number of mounds have been 
dug over and many rare specimens have been obtained of the North American Indian, 
notably—skinning stones, pipes, bone needles, bones of the animals eaten by early inhab­
itants, in a perfect state of preservation, with pottery in great abundance.

The remains were all found in ash heaps, kitchen middens so called, showing con 
clusivciy that this was once a favorite resort and hunting-ground of a race of people that 
have faded away over three hundred years ago.

From this source sufficient material has already been collected to stock a department 
in a public museum.

S. WOOI.VKKTON,

Vice-Chairman.

REPORT OF THE BOTANICAL SECTION OF THE ENTOMOLOGICAL
SOCIETY.

The Botanical Section beg to offer the lollowing report for the summer of 181*4.
The first meeting was held on April 21st, and from that date until September 24th 

regular meetings were held, except for a part of August.
At all the meetings the attendance has been fair, and a number of young business 

and profession .1 men have become enthusiastic workers. The principal work undertaken 
was the collection, identification and recording of the phaenogamous plants of this 
district.

Field days in various directions were very fruitful, especially to Komoka on May 
24th, when 77 species of plants were identified, all in bloom. At Mud Lake, south of 
Dorchester station, the beautiful and extremely sweet scented Hnbeunria l/liphariijlotlia 
was found abundant on July 2nd.

Probably the most important collections of the season were : Collinsia vernn, taken 
by Mr. Robert Elliott near Plover Mills, London township, Middlesex, May 26th, now 
first recorded in Canada ; and Utricularia resupinata, collected by Mr. J. H. Bowman, 
near Bala, Muskcka, not before identified and recorded to our knowledge.

A specimen of the notorious Russian Thistle was found by Mr. Dearness, near Til­
bury Centre in Kent county.

All of which is respectfully submitted. 1
W. F. McCleme.nt,

Secretary.
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REPORT FROM THE ENTOMOLOGICAL SOCIETY TO THE ROY AI
SOCIETY OF CANADA.

By Rev. Thomas W. Fyles, F. L. S., Delegate.

I have the honor to report that the Entomological Society of Ontario continues, with 
zeal and success, its researches into all such subjects as naturally fall under, or in any 
way have a bearing upon Scientific and Economic Entomology.

The membership of the Society during the past year has greatly increased, especially 
by additions from the Province of Ontario. This fact betokens both a growing interest 
in the subject of entomology, and also an increasing confidence in the Society as a guide 
and helper in its pursuit.

The Society was established in 1863. Of its founders but few now remain ; most of 
them have been lost to us through death, or departure to distant places of residence. By 
the members of the present day their memory is held in grateful respect. The Society, 
however, still enjoys the benefit of the experience and scholarship of the Rev. U. J. S. 
Bethune, and the business talent of Mr. J. M. Denton The names of these gentlemen 
appeared in the first list of officers published by the Society, and they are found also in 
the list published for the present year.

The Society enjoys the confidence of the many able entomologists who have been 
appointed to positions in the colleges and experimental stations of the United States of 
America ; and numerous articles from these gentlemen have appeared in the Society’s pub­
lications It also numbers among its correspondents leading entomologists in England 
and Germany.

It is largely due to the wise and liberal support of the Ontario Government that the 
Society has been enabled to attain its present eminent position of usefulness.

The report of Mr. J. A. Balkwill, Treasurer of the Society, shows that its finances 
are in a highly satisfactory state—all expenses having been met, important purchases for 
increasing the advantages of the Society having bien made, and a sufficient balance re­
maining for carrying on the immediate work of the Society.

Seventy volumes have been added to the Society’s library in the course of the year, 
by donation and purchase. Among them are : the “ Tenth Volume of the Proceedings 
and Transactions of the Royal Society of Canada,” “ The Report of the Ontario Game and 
Fish Commission,” “ The Report of the Smithsonian Institution,” “ The Report of the 
New' York State Museum," “ The Mammals of Minnesota,” “ The Hawks and Owls of the 
United States,” “ The Seventeenth Report of the Geology and Natural History of Indiana.” 
The number of books in the library is now 1,284. Very important additions have also 
been made to the Society’s collections of natural objects.

Valuable work has been done by the Ornithological, the Bitanical, the Microscopical 
and the Geological Sections of the Society, and a report from each of them was read at 
the annual meeting. With a view to bringing the knowledge and experience of tne mem­
bers of these sections to bear more frequently for the good of the Society at large, 
a Committee on Field Days, consisting of Dr. Woolverton, Messrs. McClement, Elliott and 
Stevenson, and one representative from eacti section, was appointed at the annual 
meeting.

The Montreal Branch of the Society held eight meetings during the year, at which 
interesting papers were read, and much profitable conversation upon entomological subjects 
generally was held. The branch numbers among its members men well acquainted with 
the entomology of the Montreal Island : Messrs. L. Gibb, A. F. Winn, F. Hausen and 
H. B. Cushing ; and the hospitality of Mr. H. H. Lyman, the president of the branch, 
and the access he has afforded to his extensive collections of lepiloptera have made the 
meetings of the branch exceedingly pleasant and profitable.

The Annual Report of the Society, printed by order of the Ligislative Assembly of 
Ontario, contains : a record of the proceedings of the annual meeting held October 11th
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ENTOMOLOGICAL SOCIETY OF ONTARIO.

I •

and 12th ; reports from the council and the various officers and sections of the Society ; 
the opening address of Mr. James Fletcher (given in the Absence of the president), and 
telling of the injurious insects of the year and the various modes of dealing with them ; 
and the annual address of the president, Mr. W. Hague Harrington, likewise containing 
much valuable information on these subjects. These are followed by contributions from 
members of the Society, viz. :

“ The Entomological Mistakes of Authors,” by Rev. Thomas \V, Fyles, South Quebec.
'• The Season of 1893,” by the same.
“ Mosquitoes,” by J. Alston Moflatt, London. Ont.
“Canadian Uroceridie,” by W. Hague Harrington, Ottawa.
“-Additional Notes on Japanese Insects,” by tne same.
“ Notes and Queries,” by Rev. \V. J. Holland, Ph. D., Allegheny, Pa.
“ The Dragon Fly,” by T. J. MacLaughlin, Ottawa.
“ The Song of Thyreonotus,” by William T. Davis, Staten Island, N.Y.
“ Notes on some of the more important Entomological Exhibits at the Chicago 

Exhibition,” by James Fletcher, Ottawa.
Then comes a full report of the annual meeting of the Association of Economic 

Entomologists, furnished by Mr. L. O Howard, of the Division of Entomology, Depart­
ment of Agriculture, Washington, D.C., together with some of the most generally 
interesting papers read at the meeting. Some of these are by the most eminent and prac­
tical entomologists of the United States, and all of them are valuable. The closing pages 
of the report are devoted to book notice», obituaries, etc.

The Canadian Entomologist, the Society’s monthly organ, completed at the end of 
the year its 25th volume. This volume contiins descriptions of no less than 162 new 
species of insects. The contributors to its pages number 56. Among them are men of 
world-wide reputation.

That the Society may be of service to the community at large, by teaching our farm­
ers, gardeners and fruit growers the life histories of their insect friends and insect foes, 
and by showing them how the injurious attacks of the latter are carried on, and what steps 
should be taken to meet and nullify them is, we believe, the earnest desire of every one 
of its numerous members.

Appended will be found a list of the officers of the Society.
The whole is respectfully submitted.

Thomas W. Fvles, F.L.S., Delegate.

ELECTION OF OFFICERS.

The following gentlemen were elected officers for the ensuing year :
President—W. Hague Harrington, F.R.S.C., Ottawa.
Vice-President—J. Dearness, London.
Secretary—W. E. Saunders, London. •
Treasurer—J. A. Balkwill, London.
Directors—Division 1, James Fletcher, F.L.S., F.R.S.C., Ottawa.

Division 2, Rev. 0. J. S. Beth une, F.R.S.O., Port Hope.
Division 3, Gamble Geddes, Toronto.
Division 4, A. H. Kilman, Ridgeway.
Division 5, R. W. Rennie, London.

Librarian and Curator—J. Alston Moffat, London.
Editor of the "Canadian Entomologist ”—Rev. C. J. S. Bethune, M.A., D.C.L., 

Port Hope.
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Editing Committee—J. Fletcher, Ottawa ; H. H. Lyman, Montreal : Rev. T. W, 
Fyles, South Quebec ; J. M. Denton and J. H. Bowman, London.

Delegate to the Royal Society—Rev. T. XV. Fyles, South Quebec.
Committee on Field Days—Dr. VVoolvkrton, Messrs. McClbment, Elliott and 

Stevenson, London.
Auditors—J. H. Bowman and J. M. Denton, London.

Dr. Wool vert on exhibited a very perfect and beautiful trilobite, F it neaps bufo, from 
the Devonian rocks in the neighborhood, and male some interesting remarks upon the 
geology of the district.

Mr. Bowman made a verbal report upon the proceedings of the Microscopical Sec­
tion during the past season.

Mr. W. Scarrow suggested that the Council should be instructed to tind more suit­
able quarters for the Society, as the present room was entirely inadequate for the purpose. 
The matter was discussed at some length by several of the members, and it was finally 
decided that the officers of the Society resident in London should be empowered to look 
for satisfactory accommodation, and take whatever steps might be necessary to secure it.

A very entertaining and interesting paper was then read by the Rev. T. vV. Fyles 
on “ Food, Feeders and Fed,” which was highly appreciated by the audience.

The meeting adjourned at 10.30 p.m.

THURSDAY, NOVEMBER 8th. 

Morning Session.

The meeting was called to order by the President at 10 o’clock am.
The first paper read was by Mr. H. A. Stevenson describing an attack by the moth, 

Ephe*tia inter/mnctella, in a warehouse in London, and the successful manner in which 
it had been dealt with.

Dr. Bethune then read an interesting paper on “ The Economic Value of Parasit­
ism,’1 by Prof. F. M. Webster, of Wooster, Ohio. Mr. Harrington, in commenting on 
the paper, stated that the canker worms which had been so injuriously abundant about 
Ottawa for two or three yea^h, were this season almost exterminated by their parasites.

Mr. Mottat presented papers on “ .Vre-appearance of i'ieris Protodice,” and “ Re­
marks on the Structure of the Undeveloped Wings of the Saturniadæ.”

A paper by Prof. L R. Jones, of the Agricultural Experiment Station at Burlington, 
Vermont, on “ Bordeaux Mixture as a Deterrent Against Flea-beetles,” was presented by 
Mr. Fletcher.

[All the papers read at the different sessions are printed in extenso in the following 
pages of this Report.]

Resolutions regarding the binding of periodicals and the case of members in arrears 
with their subscriptions, were brought forward and discussed, and action taken upon them.

The remainder of the morning was spent in examining and determining specimens 
which had been brought to the meeting by various members. At twelve o'clock the pro 
ceedings were brought to a close, all who had taken part in them having much enjoyed 
their annual gathering and the many interesting papers brought before them.
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INSECTS COLLECTED IN BERMUDA DURING THE WINTER OF 1894.

By Gamble Gbddes, Toronto.

The piper I propose to read before the members of the Society, w ill not, I fear, 
treat especially upon insects, for I have experienced great difficulty in securing the names 
of many of the species captured by me in Bermuda during the four months of last winter 
beginning in January. I can, however, place a number of examples before you for 
inspection, which may prove interesting in that they correspond so closely to many of 
our Canadian insects.

Lshall, in the course of the paper, touch upon a few of the food-plants which came 
under my notice and read a list of the insects named in the only book that I could find 
on the subject in the Public Library. This list will no*, I can assure you, occupy much 
of your time, as it was published thirty years ago, and very little collecting has been done 
since.

In considering the diurnal lepidoptera of the Islands, I shall begin first with 
Danais Archippus, which species was Hying about freely in February and March, I 
fancy it must be an all-the-year round insect as I took eggs and larva- upon a lovely 
asclepias (A. Curaesmica) at the same time that I captured apparently perfect imagos.

Of this asclepias I have raised from seed several healthy plants, and was in hopes 
that I could produce one in bloom.

Mr Oswald A. Reade, (now a pharmaceutical chemist in London, England), has 
made his mark as a botanist in Bermuda and elsewhere, and has written a book entitled, 
“ Plants of Bermuda, or Somer’s Islands.”

In his description of this asclepias (or Butterfly weed) he states that it is a peren­
nial plant, growing from two to four feet high, half shrubby at the base, the stems being 
cylindrical and downy. The pods are ovate, smooth and seeds embedded in glossy, silky 
hairs. Distribution, West Indies. Habitat, waste places. He also says flowers showy, 
scarlet and orange, frequent, July to November.

I presume when he states those particular months he means that these plants are in 
their “prime’' at this time of the year, for 1 found full grown larvie, and also, very 
diminutive larvæ, also eggs, upon asclepias during the months of February and March.

I did not find any of the larvæ on the other asclepias, viz., A. Linaria.
The commonest and only other diurnal I captured was Junonia C" nia, and the 

larvæ of this insect fed freely upon the leaves of the common sage bush, (Lantana Odor- 
ala.) This shrub forms the principal undergrowth of all the Islands from one end to the 
other of the group. It has been grown to great perfection in many of our hothouses.

J. Coenia in its flight reminds me very much of the Vanessida- and is quite difficult 
to catch on a sunny day, but easy to net in damp and foggy weather.

These two species are the only ones taken in winter, buta list war printed in “The 
Naturalist in Bermuda,” by Jno. M itthew Jones and Major Wedderburn, (late 42nd 
Highlanders) and J. L. Hurdis. Esq., in 1863—thirty-one years ago—which reads as 
follows :

Danais Archippus.......................................Food plant, asclepias, common.
do. Berenice........................................... do. rare.

Vanessa Atalanta........................................April to November.
Cynthia Cardui............................................Early November, abundant 1852.
Vanessa Antiopa.........................................Rare.
Junonia Cienia.............................................Galled Musk Butterfly, common.
Terias Lisa .................................................. September, October and November.
Unknown (1853, September)................... Brimstone yellow, tinged with a

greenish hue large as English Brimstone Butterfly, taken on 
potato patches.
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These eight varieties of butterflies appear to be all known at that time whilst none 
of the Skippers or Lycienidæ appear to have been captured. This seems a curious fact as 
it is well known that both families are abundantly represented in the southern States and 
in all the West Indian Islands.

Sphinx (Phlegethontiim) Cingulala is very common in season, the larva is taken on 
the Papaw (Asiminia Triloba) has a thick caudal horn and pupates in the ground as 
most of the Sphingidae do. (See Grote’s check list of the Hawk moths of North America.)

The other Sphinx taken by myself was Charocampa (Deilonehe, Grote) Term. 
Larva feeds on Button-weed (Spennacor.e Glabra ) Mr. Grote, in his remarks upon this 
insect says, rare in Canada and Eastern States, more common in the south ; it has at least 
two congeners : Deilonehe Uohitnonii (Grote) in Cuba, and D. Falco (Walker) in Mexico ; 
comparative studies must be made with other forms referred by Butler to Chierocamps, a 
genus with European types.

I was also informed in Bermuda that D. Lineatn had been taken, but-1 saw no traces 
of it in the few collections 1 came across, nor did I take a specimen myself.

1 now come to the most interesting part of the collection I made, viz,: the various 
families of moths outside of the Sphingidie. I am indebted to Mr. Moffat for his kind­
ness in naming a few that are identical with the Canadian species. I was unfortunate 
in not meeting Mr. Neumogen, of New York, on my way back, as in these matters he has 
always been most willing to assist me.

I am not aware of seeing any specimens in the following families, viz.- Ægeriada-, 
Thyrida-, Zyga-nidie, Bombycid»-; but of Noctuidie, Geometridie, Pyralidie and Tortridiciv 
there is evidently a large field open for collectors even in the winter months. In the 
Noctuidae the Drasterias and Plusias largely predominate and the undetermined species 
which I have with me will clearly indicate what a wealth of them exists on these 
islands.

I shall endeavor to get a correct list of all the Noctuids, as well as the other groups, 
and give a list of those which have occurred in Canada, that are identical with the Ber­
mudian insects. This list I should be pleased to have published in the “ Entomologist ” 
for future reference by those who nray be interested.

In Pyralidæ I have taken in numbers, Eudioptis hgalinata of Linneus, Nomophilu 
noctuella, Botis adipaloidei and many others not yet identified.

The majority of these moths have been taken in the bright sunshine, mostly during 
the time of day known in Bermuda as “ between the showers " and rarely at dusk.

The favorite flower of the Plusias was Sinapis nigra in appearance like a 
white mustard flower ; also a species of Golden Itod, (Solidago sempe.rvirens.)

I have also taken a number of Pyralidu- on the common “ Sowthistle,” (Sonchus 
Oloraceus) and a few Coleoptera on the same plant.

A few of the micros appeared to gather their food from a beautiful little plant 
resembling a dicentra, viz.: Fumaria Deunflora ; and Parthenium Hgsterophorm, a 
bunch aster, was full of all kinds of insects.

Upon the vetch ( Vicia Saliva I think) I took numerous Hymenoptera, notably 
the Bermuda wasp, Polistee pallipes.

Upon the flower of the orange Lantana, (L. Cr >cea,) most of the Diptera were 
caught, and this lovely shrub grows everywhere, so freely that one was seldom at a loss 
to look for a bush of it.

Coleoptera. Very few Coleoptera are known in Bermuda, as far as I can ascer­
tain, my total catch for over three months being 16 specimens—6 of which evidently are 
one species taken from the centre of full-blown roses.

Of Diptera I took about- 50 specimens, including our own pet housefly. This was 
by no means uncommon during winter as the domestics had to drive them out of ihe 
rooms two or three limes a day in fine weather and keep the house quite dark. Another 
favorite, (the musquito,) was only too common, and for variety in size and the nature of
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its bite, I consider them unequalled. These unwelcome intruders kept me so continual­
ly busy in looking after my own interests that I came to the conclusion I would not study 
their food plants—nor would I recommend them to any of my Bermudian friends as a 
“ benefical insect ” (to mankind at least.)

Of Hemiptera about fi varieties were captured, principally about the Loquat tree 
and upon the tree known as The Pride of India.

The Loquat is a favorite fruit with not only the natives but m arly every visitor who 
tastes it. The botanical name is Cydonia Japnnlca, and as its name implies is a native 
of Japan, and thrives in sheltered places.

The Pride of India, (Melia Azeda*aoh) is a grand tree and lines the boulevards of the 
principal streets in Hamilton. I have water-color sketches of these trees, one in fruit 
the other in flower.

There is one other fruit tree the product of which seems most palatable to the 
natives, viz.: The Surinam Cherry'. I am at fault about the scientific name, but also 
produce a water-color sketch of the fruit at its best. Upon the blossoms the Piusiadæ 
and bees are to be taken, frequently in February and March. I have no doubt in the 
summer months the second crop would attract many more examples, for the trees fruit 
twice a year, I have been told bv old residents.

Referring to this tree I have taken a few katydids and grasshoppers, (Oithoptera,) 
amongst them doubtless ConOMphalut Biittigtr, although 1 must confess 1 prefer the song 
of his green colored cousin Phylloplera Oblongifolia, hailing from our midst ami which is 
found drowned so often on the shores of our lakes in Upper Canada after a heavy gale 
of wind.

The spiders would give entertainment to any enthusiast for months, for their name is 
legion.

In conclusion 1 may'add that the Neuroptera were very scarce during the winter­
time, although 1 saw several varieties in some of the local collections which were 
unnamed. Evidently they were abundant about the marshes during the summer 
months.

COMMON NAMES FOR BUTTERFLIES.—SHALL WE HAVE THEM 1

By H. H. Lyman, Montreal.

Read before the Montreal Branch 14th November, 181)3.

This is a question upon which the entomologists of this continent have been as 
much divided as upon any of the deeper scientific problems which have engaged their 
attention.

The great majority of the working entomologists have been strongly opposed to their 
introduction, some even fiercely so, but there have been a few entomologists, some of 
them of the first rank, who have espoused their cause with at least some measure of 
success.

Of course there are many objections to these names, the chief being their purely 
arbitrary and unscientific application, the impossibility of securing uniformity in their use 
and the difficnlty of obtaining suitable and sufficiently concise names for more than a very 
limited fauna

The opponents of popular names assert that it should be as easy to remember the 
scientific as the common names and that if it is not, we should not encourage laziness by 
adopting them.

I used to be as strongly opposed to there names as anyone, but latterly have some­
times thought that if their adoption would result in popularizing the study of this science 
the gain would be worth the sacrifice.



Ir this paper, therefore, I propose to discuss this subject which has recently 
been brought again into view by Mrs. Slosson’s interesting paper in the first number 
of the journal of the New York Entomological Society, and shall try to do so in a calm 
and judicial manner. Of course Mrs. Slosson would not suggest that the names which 
commend themselves to her proteges should be generally adopted, but why shoidd we not 
have common names scientifically applied 1

It is all very well to say that it should be as easy to remember the scientific as the 
popular name, but it isn’t. It ought to Ire, of course, just as it ought to be just as easy for 
children to be good as to be naughty.

I have often been asked the name of a moth and when I had given it, it has been 
greeted with a laugh of derision, for the general public scoff at those scientific names, and 
one doesn’t wonder when one looks over a catalogue and sees the terrible names, such as 
nezahualcoyotl, which have been given to beautiful and inoffensive creatures.

It does not degrade Botany to have the Cypripedium called the Lady’s Slipper, the 
Ranunculus the Buttercup, or Lonicera the Honeysuckle, nor doea Ornithology sutler 
because Hirundo Horreorum is better known as the Barn Swallow, and Tyrannus 
Carolinensis as the Kingbird, and why should there he an outcry at calling the lovely 
Idalia the Regal Fritillary, or Grapta Gracilis the Hoary domina 1

I believe that if we could have common names lor our butterflies and a cheap, but 
good, book with a recognizable colored illustration of each species, such as England has 
in Ooleman’s British Butterflies, we shtould have at least ten persons interested in onto 
urology for every one that we have today.

. If it be urged that it is impossible to secure absolute uniformity in the use of these 
names the same is true of the scientific names, as we all have to remember in reading Mr. 
Seudder’s works that what he calls Jasoniadcs Glaucus is what the rest of us call Papilio 
Turnus.

It seems to me that one of the chief objections to the adoption of these popular 
names is their arbitrary application totally regardless of scientific relationship. For 
instance, they have in England two butterflies, known respectively as the White 
Admiral and the Reil Admiral. Naturally one would suppose that these belonged to the 
same genus, instead of which they belong to entirely distinct genera, which in Kirby’s 
world wide catalogue are separated by fifty-seven other genera, while on the other hand 
the nearest ally in England of the Red Admiral is called the Painted Lady, which is 
surely an opprobrious name.

When 1 began collecting as a child, upwards of thirty years ago, and wanted to 
know the names of my treasures, I was told that Oardui was the Thistle butterfly. 
Shortly afterwards I captured a specimen of Atalanta, and fairly gloating over the pre­
eminent beauty of its under surface I named it the Queen This! le, for child though I 
was, 1 at once recognized its close relationship to tire other. But in the common names 
which have been proposed by various authors, the generic relationship has frequently 
been lost sight of. A very marked example of this occurs among Seudder’s names in 
two cases adopted from Gosse, for some of the Pierinæ ; thus Eubule is the Cloudless 
Sulphur ; Philodice is the Clouded Sulphur ; Lisa is the Little Sulphur. Then in the 
genus Argynnis, Atlantis is the Mountain Silver Spot while Aphrodite is the Silver 
Spot Fritillary, the latter certainly a most indefinite name considering the number of 
silver spot fritillaries we have on this continent. On the other hand some of Gosses 
names were so well chosen that we can recognize the species intended even when linked 
to wrong scientific names. This is strikingly the case in the Graptas, for which his 
names were particularly appropriate and have in all but one case been adopted by 
Scudder.

The Violet Tip was his name for Interrogation» ; the Green Comma, though doubt­
fully linked with the name Progne, must have been intended for Faunus, not at that 
time described, while the Orange Comma and the Gray Comma,well indicate G. Comma 
and G. Progne. It is doubtless true that in Eoglish works the popular name is frequent­
ly given undue prominence, being printed in large type at the beginning of a description,
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while the scientific name is given in italics, or in brackets at the end of the description, 
and the same prominence was, I found, given to popular names in the beautiful economic 
exhibit from the Entomological Division of the Department of Agriculture in the U. S. 
Government building at the World’s Fuir ; but it is not necessary to follow this custom, 
and we could very well print the scientific name first in large type and the popular 
name second in smaller type as is done by Mr. Sembler in his “Butterflies of New 
England.”

But if it be agreed that the adoption of popular names is on the whole desirable, is 
it practicable? No doubt it is for a limited fauna like that of England or New England, 
but is it for the whole of North America !

- Who will undertake to invent suitable popular names for the upwards of sixty 
species of Argynnis, the nearly forty species of Mclitiea, the fifty s; ecies of Thecla, the 
equa: number of species of Lycaena, or the upwards of ninety species now grouped under 
the generic name Pamphila (

I confess the idea appears to me utterly hopeless and impracticable.

THE BUTTERFLIES OF THE EASTERN PROVINCES OF CANADA.

By Re.\ C. J. S. Bkthunk, Pout Hoi'b, Ontario.

The following list of the butterflies of the Eastern Provinces of Canada has been 
prepared in order to bring together in convenient form all the localities that have been 
published as well as those that have come under my own observation. The list is as 
complete as I can at present make it, but r.o doubt there are many collectors in different 
parts of the country who could add largely to the localities given, and possibly add a few 
more species to those here recorded. The time of flight and the food-plants are given in 
most instances.

The question of nomenclature and arrangement has been a difficult one to decide. 
It will be observed that I have followed the order of families and genera given in Dr. J. 
B. Smith’s “ List of Lepidoptera of Boreal America,” (Philadelphia, 1891), and have for 
the most part adopted the nomenclature of Mr. W. H. Edwards’s “ Revised Catalogue ol 
the Diurnal L«pidoptera of America North of Mexico,” (Philadelphia, 1884), For the 
sake of convenience I have added in brackets Mr. Scudder’s name for the species when­
ever it differs from that which I have employed. 1 have also followed Mr. Edwards in 
beginning the specific names with a capital letter as they are nearly all proper names and 
seldom adjectives.

In the preparation of this list the records of the following authors and observers 
have been gone over for localities in the Province of Ontario : Messrs. D. W. Beadle, 
St. Catharines; J. M. Denton, London ; J. D. Evans, Sudbury; G. Geddes, Toronto; 
Rev. W. Kirby, ( “ Fauna Boreali-Americana : Insecta” ) ; Theodore L. Mead, Oviedo, 
Florida ; Prof. J. Macoun Geological Survey of Canada, Ottawa ; J. Alston Moffat, 
London ; J. Pettit, Grimsby : E. Baynes Reed, London. For both the provinces of 
Ontario and Quebec: Messrs. B. Billings, Ottawa; W. H. Edwards (“ Butterflies of 
North America, etc.) ; J. Fletcher, Ottawa ; Prof. W. Saunders, Ottawa ; S. H. Scudder 
(“ Butterflies of the New England States and Canada”). For the Province of Quebec 
alone: Dr. R. Bell, Geological Survey of Canada, Ottawa; J. G. Bowles, Montreal; F. 
B. Caulfield. Montreal; W. Couper, Montreal; W. S M. D’Urban, Montreal; Rev. T. 
W. Fyles, South Quebec ; P. H. Goase, Compton, (“ Canadian Naturalist ”) ; J. G. Jacn, 
Chateauguay Basin; H. H. Lyman. Montreal; A. F. Winn, Montreal. For Nova 
Scotia and New Brunswick : Mis Heustis, St. John ; J. Matthew Jones, Halifax. 
For Newfoundland: Oapt. Brown and Mr. P. H. Gosse. For Labrador and Hudson 
Strait: W. Couper and Lbut. Payne. For Prince Edward Island : Prof. John Macoun.
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Fig. 1.

Fig. ».
Sub-family Xi/mp/iaUnm.

Fig. 4.

2. Euftoieta Claudia, Cram. Very rare. Has been taken at Wabigoon, Ont. 
(J. C. Guillim), London, St. Catharines, Chateauguay Basin, Montreal (Aug. 15, 1874); 
also in Manitoba and .North-West Territories. Food plants—Violet, Passion Flower, 
Sedum, Portulaea, Desmodium, Podophyllum.
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LEPIDOPTERA. 

Kuoi'alockka. 

Family Nymuhai.w>: 

Sub family Fnploeirt" 
1. Danaih Akuiiii-huh, Fair. (Anoxia phxippus) Abundant throughout Southern 

and Eastern Ontario ; taken also on the shores of Georgian Day, at Sault Ste. Mario ant! 
Nepigon ; rare in the Province of Quebec, taken at Montreal, Sorel, Quebec, River Rouge 
district, Little Metis ; ran* in Nova Scotia. Earliest dates, May 24, June 4, 6, 7, 12, 14 ; 
very common in July ; especially abundant in August and September ; latest dates, 
October 23, 27. Food plant, Asclepias. Fig. 1, represents the butterfly; Fig. 2, the 
caterpillar; Fig. 3, the successive changes to chrysalis ; Fig. 4. the chrysalis.

Fig. 2.
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3. Argynnis CYHKi.it, Fahr. Common throughout Ontario and Quebec. Taken at 
Nepigon, Sault Ste. Marie, Georgian bay, Cameron lake, Amherstburg, Point Pelee, 
London, West Flamboro, Hamilton, Credit, Toronto, Port Hope, Oobourg, Ottawa ; 
Montreal, Eastern Townships, Quebec, Little Metis ; al.-o in Cape Breton and Prince 
Edward Inland. Flies during July, August and September. Food plant of this and the 
other species of Argynnis is the various species of Violets.

4. AntiYNNis Aphrodite, Fahr. Taken throughout. Ontario and Quebec. Nepigon,
Siult Ste. Marie, north of Lake Huron, Sudbury, Cameron lake, Loudon, Hamilton,
West Flamboro’, Credit, Toronto, Cobourg, Ottawa ; Montreal, Sorel, Quebec, Lower St. 
Lawrence and Bay of Chaleur ; Restigouche rivt r, New Brunswick ; Nova Scotia ; Prince 
Edward Island ; Moose Factory, James’s bay. Flies during July and August.

5. Argynnis Atlantis, AVto. Common throughout Northern Ontario and Eastern 
Quebec. Moose Factory, Nepigon, Fort William, Sault Ste. Marie, Ottawa (rare) ; 
Montieal (very rare), Co. Missisquoi, P. Q, Little Metis, Godbout river, C'acouna, 
Lower St. Lawrence ; Anticosti, Labrador, New Brunswick, Nova Scotia, Capo Breton, 
Newfoundland, Prince Edward Island. Flies during July and August.

6. ArgynNis Electa, Edw. Nepigon (Macoun, Fletcher, Bethune).
7. Argynnis Cipiiis, Eihr. Nepigon (Bethune and Fletcher). Sudbury (Fletcher 

and Evans), August.
8. Argynnis Myhina, Cram. (Brenthi* Myrina). Common throughout the 

eastern Provinces of Canada. Nepigon, Fort William, Sault Ste. Marie, Sudbury, London, 
Hamilton, St. Catharines, Grimsby, Credit, Toronto, Cobourg, Rice lake, Ottawa ; 
Montreal, Rivet Rouge district, Eastern Townships, Quebec, Cacouna, Little Metis, 
Godbout river. Lower St. Lawrence; Metapedia liver, Dalhousie, N.B., Nova Scotia,
Cape Breton, Prince Edward Island. Flies during .June, July and August. Taken at 
Montreal in May and at Ottawa in September.

9. Argynnis Chariclea, Oche. (Brenthis Chariclea). Port Arthur, Spanish river, 
Nepigon, Georgian bay (Lyman), July. Labrador, May 30 and June (Couper). Mingan,
July 22. Hudson bay.

10. Argynnis Fkbma, TUunh. (Brenthi* Freija). Port Arthur, Fort William ;
Quebec, Gomin Swamp ; Labrador, Hudson’s straits, Cumberland House, Lit. 54' 
(Kirby), taken in August and September. y /ÿh.AaÿJ?

11. Argynnis Bellona, Fahr. (Brenthi* Bel/ona). Common in Ontario and fir.
Quebec. Nepigon, Fort William, Sudbury, London. Credit, Hamilton, Cobourg, Ottawa 
Lake Temiecamingue, P. Q, Chateauguay Basin, River Rouge district, Quebec, Little 
Metis, Godbout riv< r, Lower St. Lawrence, Dalhousie, N B., Moose Factory. Flies in 
June, July, and August.

12 Argynnis Triclaris, Huhn. Ottawa, Mer Bleue (June HI, 1893); Labrador 
(Couper, Low).

13. Mblit.ka Phaktcn, Drary. (Eaphydryae Phaeton). Widely distributed, but 
rarely seen. Flies only about swamps and the damp margins of rivers. Has been taken at 
Ottawa, London, Toronto, Montreal, Quebec, Nova Scotia, New Brunswick. Flies dur­
ing I he latter part of June and first half of J tily. Food plants—Chelone glabra, Lonicera 
and Viburnum.

14. Mki.it.ea Hariiisii, Scud. (Cinclidia HarriAi). Very rare, though widely 
distributed. Sudbury, Montreal, Quebec, St. Henri, Levis, Saguenay, Gaspé ; New 
Brunswick, Nova Scotia, Newfoundland. Taken at the end of June and up to the 
middle of July. Food plants—Double-bristled Aster, Diplopappus umbellatus.

15. Phyciodbs Nvctkis, D oubli lew. (Charidryas Nycteii). Taken throughout 
Ontario and in Quebec ; not common. Nepigon, Port Arthur, Sault Ste Marie, Sudbury, 
London," Hamilton, Toronto Ottawa ; Montreal, Quebec, Saguenay. Fliei in June and 
July. Food plants—Helianthus (Sunflower), Actinomeris.
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16. Phyciodbs Carlota, lleak. Very rare. Taken at London, (Saunders), Scar­
borough near Toronto, (Geddes) ; Nova Scotia, (Jones) “ South of Lat. 40v from 
Atlantic to Rocky Mountains,” Scudder.

17. Phyciodbs Batesii, Reak. Only recorded from Hamilton (Johnson) and God- 
bout river, P. Q “ Common in July.”

18. Phyciodbs Tiiaros, Drury. (Forms Marcia, Edw. ; Morpheus, Fair.) 
Abundant throughout Ontario, Quebec and the Maritime Provinces. Nepigon, Port 
Arthur, Sault Ste. Marie, Sudbury. Amherstburg, County of Essex, Point Pelee, London, 
Hamilton, Credit, Toronto, Port Hope, Cobourg, Rice lake, Ottawa ; Montreal, River 
Ronge district, Eastern Townships, Quebec, Caoouna, Saguenay, Little Metis, Lower St. 
Lawrence, Anticosti, Labrador, New Brunswick, Nova Scotia, Cape Breton, Prince 
Edward Island, Newfoundland, Moose Factory. Flies during June, July and August; 
occasionally seen in May and September. Food plants—Chelone glabra, Aster, Actin- 
omeris helianthoides.

19. Grapta Interrogations, J'abr, (Polygonia Interrogationis). Taken through­
out Ontario ; rare in Quebec and Nova Scotia. Sault Ste. Marie, London, Hamilton, 
Credit, Toronto, Port Hope, Cobourg, Ottawa ; Montreal, Compton, Quebec. Form 
Umbrosa, Lint, taken June 3 to 20, July 17, August 7. Form Fabricii, Edw. taken in 
August and September, occasionally in October. Food plants—Hop, Elm, Nettle, 
Linden, Celtis occidentals.

20. Grapta Comma, Harr. (Summer form Dryas, Edw.; Winter form, Harrisii, 
Edw. Polygonia Comma). Common throughout Ontario ; taken also in Quebec and 
Nova Scotia Nepigon, Cameron lake, London, Hamilton, Port Hope, Cobourg, Ottawa; 
Montreal, Chateauguay Basin, River Rouge district, Compton, Quebec, Anticosti ; Moose 
Factory ; Dalhousie, N.B. June, July and August. Food plant—Hop, Elm, Nettle.

21. Grapta Satyrus, Edw. ( Mars y as, Edw. ; Polygonia Satyrus). Very rare. 
Taken in Ontario at Cameron lake, near London, and at Ottawa. In Quebec at 
Chateauguay Basin and Brome. Also in Prince Edward Island. Food plant—Nettle.

22. Grapta Faunus, Edw. (Polygonia Faunas). Taken throughout the Eastern 
Provinces of Canada. Nepigon, North of Lake Huron, Hamilton, Cobourg, Ottawa ; 
Montreal, Brome, Missisquoi county, Quebec, Little Metis, Gulf of St. Lawrence, Nova 
Scotia, Newfoundland, Moose Factory. Has been taken in each month from May to 
October. Food plants—Green Alder, Willow, Biroh, Currant, Gooseberry.

23. Grapta Prognr, Cram. (Polygonia 
Progne). Fig 5. Common throughout the East­
ern Provinces of Canada. Nepigon, Fort William,
Sault Ste. Marie, Vermilion lake (Lake Huron),
Sudbury, Cameron lake, Amherstburg, London,
Hamilton, Credit, Port Hope, Cobourg, Peter­
borough, Ottawa : Montreal, River Rouge district,
Eastern Townships, Quebec, Little Metis, Godbout 
river, Lower St. Lawrence and Bay of Chaleur,
Anticosti, Restigouche river, N.B, Nova Scotia.
Lat. 54e' (Kirbv). Flies from May to October; 
earliest date May 14, latest October 20. Food plants—Currant, Gooseberry, Betula papyri- 
fera, Elm.

24. Grapta Gracilis, tlrote arid Rob. (Polygonia Cracilis). Taken in northern 
Ontario and in Quebec. Nepigon, Sudbury, Quebec, Levis, Little Metis. Flies in July, 
August and September. Food plant—Currant.

25. Grapta J-Album, JJoisd-Lec. (Eugonia J-Album). Common throughout the 
Eastern Provinces of Canada. Sault Ste. Marie, Bruce Mines, north of Lake Huron, 
London, Hamilton, Credit, Toronto, Port Hope, Cobourg, Lake Simcoe, Ottawa ; Mont­
real, River Rouge district, County of Grenville, Eastern Townships, Sorel, Quebec, Little 
Metis, Godbout river, Bay of Chaleur, Labrador, Nova Scotia. Flies during August 
and September : hibernating specimens aie often found during the winter in houses and

Fig. 5.
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appear on the wing on warm days in March and April ; taken also in May and July ; 
autumn brood appears in September and October. Food plant—White birch.

26. Vanessa Antiopa, Linn. (Eamnessa Antiop a). Abundant throughout the 
Eastern Provinces of Canada. Nepigon, Sault Ste. Marie, north of Lake Huron, Sud­
bury. Lake Simcoe, London, Credit, Toronto, Hamilton, Port Hope, Cobourg, Ottawa ; 
Montreal, Eastern Townships, River Rouge district, Quebec, Little Metis, Rimouski, 
Godbout river, Anticosti, Labrador, Newfoundland, Nova Scotia, Prince Edward Island. 
Hibernated specimens appear at the end of March and early in April ; common through­
out the whole summer, the second brood appearing in August ; common in September, 
and individuals are found till the end of October. Food plants—Willow, Elm, Poplar.

27. Vanessa Milberti, Godt. (A plain Milberti). As widely distributed as the pre­
ceding species. Nepigon, Sault Ste. Marie, Amberstburg, London, Hamilton, Credit, 
Toronto, Port Hope, Cobourg, Ottawa ; Montreal, River Rouge district, Eastern Town­
ships, Quebec, Isle of Orleans, Little Metis, Godbout river, Saguenay, Labrador ; New­
foundland, Cape Breton, Nova Scotia, Moose Factory. Hibeinated specimens appear in 
March and April ; more or less abundant throughout the summer ; individuals seen in 
October as late as the 18th. Food plant—Nettle.

28. Pyrameis Atalanta, Linn. ( Vanessa Atalanta.) Abundant throughout the 
Eastern Provinces of Canada. Nepigon, Sault Ste. Marie, London, Point Pelee, Hamil­
ton, Credit, Toronto, Port Hope, Cobourg, Ottawa ; Montreal, River Rouge district, 
Sorel, Quebec, Little Metis, Godbout River, Anticosti, Labrador, Newfoundland, Nova 
Scotia, Prince Edward Island, Moose Factory. Taken from May to August ; very 
abundant in June when the lilacs are in blossom ; occasionally seen in October. Food 
plants—Nettle, Hop.

29. Pyrameis Oardui, Linn. ( Vanessa Cardni). Abundant everywhere. Nepigon, 
Sault Ste. Marie, London, Hamilton, Credit, Toronto, Port Hope, Cobourg, Ottawa ; 
Montreal, River Rouge district, Eastern Townships, Sorel, Quebec, Cacouna, Little Metis, 
Grand Metis, Godbout river, Anticosti ; Dalhousieand St. John, N.B , Nova Scotia, New­
foundland, Prince Edward Island. Flies at the end of May and throughout the summer 
months till September ; occasionally seen in October. Food plants—Thistle, Mallow, 
Hollyhock, Burdock, Wild Sunflower.

30. Pyrameis Huntkra, Fabr. ( Vanema Hantera). Widely distributed, but not 
so abundant as the preceding species. Nepigon, Sault Ste. Marie, Point Pelee, London, 
Hamilton, Credit, Toronto, Port Hope, CoOourg, Ottawa ; Montreal, Quebec, Isle of 
Orleans, Little Metis, Godbout river, St. John, N.B., Nova Scotia. Flies in July, 
August and September. Food plants—Gnaphalium, Thistle, Myosotis.

31. Junonia Cœnia, Hubn. Fig. 6. Very rare 
in Canada. Has been taken at Chatham, Port 
Stanley, London, Stratford and Ridgeway in 
Ontario. Food plants—Geratdia, Antirrhinum,
Plantago, Linaria Canadensis.

32. Limenitis Arthemis, Drury. (Basilarchia 
Arthemis). Abundant throughout the Eastern Pro­
vinces of Canada Lake of the Woods, Nepigon,
Sault Ste. Marie, London, Hamilton, Credit, Toronto,
Port Hope, Cobourg, Lakefield, Belleville, Ottawa,
Montreal, River Rouge district, Eastern Townships,
Sorel, Quebec, Sherbrooke, Little Metis, Godbout river, Lower St. Lawrence, Tobique 
river, N.B., Nova Scotia, Cape Breton, Newfoundland, Moose Factory. Flies in 
June, July and August, often seen in immense numbers. Food plants—Willow, Black 
and Yellow Birch, Poplar, Thorn, Plum, Cherry, Amelanchier.

33 Limenitis Proserpina, Edw. (Basilarchia Proserpina). Excessively rare. 
Specimens have been taken at Hamilton, Roachs’ Point, Lake Simcoe (August 22,1894), 
Rideau Hall, Ottawa,, and Halifax, N.S.

S(EN.) X ?

Fig. 6.

>vjfl
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34. Limhnitis Ursula, Fair. (liustlarc/tiu Ursula.) Very rare in Canada. Has 
been taken at Fort Stanley, London, and in Kssex county, Ontario. Plentiful at London 
1893 (Moffat) Food plants—Cherry, Currant, Oak, Willow, Vaccinium, Apple, Quinoe, 
Hawthorn, Plum.

Fig. 7.

,■* iSwey

35. Limknitis Disippus, Godt. (Basilarehia Archippus) Widely distributed, but 
not very abundant. Amhers'burft London, Hamilton, Credit, Toronto, Port Hope, 
Oobourg, Rice lake, Ottawa, Montreal, L’Orignal, Little Metis, St. John, N.B, Nova 
Scotia. Flies in June, July and August ; occasionally seen in September and October.

Fig. ».

*****

Food plants—Willow, Poplar, Plum, Apple, Oak. Fig. 7 the butterfly ; fig. 8, a, the 
larva, 6, the chrysalis, c and d, the larva case.

Sub family Satyrimr.

36. Drbis Portlandia, Fabr. (Enodia Portlandia) Very rare. In Ontario it has 
only been taken at Ottawa. In Quebec at Hull and Kirk’s Ferry, Montreal, Ghateaugnay 
Basin, River Rouge district, Eastern Townships, Compton, Quebec ; Nova Scotia. Flies 
in July and August. Food plants— Grasses.

37. Neonympha Cant hub, Boimi-Lee. (Satyrodes Eurydice, Linn; Neonympha 
Boisduvallii, Harris.) Not very abundant. Has been taken at Sault Ste. Marie, 
Essex county, London, Hamilton, Toronto, Grafton and Ottawa (common) in Ontario ; at 
Montreal, Compton and Quebec; Mingan Islands, Nova Scotia. Flies in June, 
July and August. Fig. 9. Food plants—Grasses and Sedges.

38. Neonympha Eurytris, Fabr. (Ctssia Eurytris.) Widely distributed, and 
not uncommon. Sudbury, Essex county, London, Hamilton, Credit, Toronto, Port

Hope, Cobourg, 
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Hope, Cobourg, Rice lake, Ottawa, Montreal, Eastern Townships, Quebec. Flies 
in June and July. Fig. 10. Food plant—Grasses.

wjm
Fig. 10.

39. Cœnonympha inornata, Edw. A very rare butterfly. Taken at Massasauga 
Point (Macoun), Lake Winnipeg, Sault Ste. Marie, and in Newfoundland and Labrador.

40. Erkbia Discoidalis, Kirby. The only Eastern Canadian record is its capture 
at Sudbury by Mr. J. I). Evans, May 12, 1889.

41. Satyrus Nkpiiele, Kirby. (Cercyonia Nephele.) Abundant throughout the 
Eastern Provinces of Canada, County of Essex, London, St. Catharines, Hamilton, Credit, 
Toronto, Port Hope, Oobourg, Ottawa, Montreal, River Rouge district, Quebec, Little 
Metis, Now Brunswick, Nova Scotia, Prince Edward Island. Flies throughout July and 
August ; taken from June 10 to 20, in Essex county, Ontario. Food plant—Grasses.

42. Satyrus A lope, Fabr. (Cercyonis Alope.) This more southern form has been
taken at St. John, N.B., and in Nova Scotia and Prince Edward island.

43. Ohionobas Maoounii, Edw. (Oeneis Macounii.) This rare butterfly has only 
been taken at Nepigon, from June 28 to July 13. Food plant—Sedges.

44. Chionobas Jutta, hub a. (Oenris Jutta.) A very rare and local subarctic 
species. Has been taken at Nepigon, Ottawa, the Gomin Swamp, Quebec, Bergerville, 
P.Q , and in Labrador. Food plant—Carices.

Sub-family Libytheinœ. -r
45. Libythea Baohmani, Kirtl. (Hypatus Bach- 

manii.) Fig 11. Very rare in Canada. Has been taken 
at Port Stanley, London and Hamilton in August.
Food plant— Celtis.

Family Ly'cænidæ. 72, v •

Sub-family Lyctenirue.

46. Thecla Acadica, Edw. Rare. Has been 
taken at London, Hamilton, Ottawa, Montreal and St.
Rose, P.Q. Flies in July. Food plant—Willow.

47. Thecla Mblinus, Hubn. (Uranotes Meiinus.) Very rare in Canada. Has 
lieen taken at London, Hamilton, Montreal. Flies in July. Food plants—Hops, Beans, 
Cynoglossum, Crataegus.

48. Thecla Edwardsii, Saund. (Falacer, Harris.) Very rare. Has been taken at 
London, Hamilton, Credit and Ottawa (rare), in July. Food plant—Oak.

49. Thecla Calanus, Hubn (fnorat a, Grote-Rob ; Falacer, Godt.) Usually rare, 
but sometimes abundant. Has been taken at London, Hamilton, Ottawa and Montreal, 
in July and August. Food plants—Oak, Butternut, Hickory.

60. Thecla Ontario, Edw. Taken only at Port Stanley, Ont., by Mr. E B. Reed, 
in July, 1868.

Fig. 11.

A
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51. Turc la Strigosa, Harr. (Liparops, Scud.) Rare. Taken at Cameron Lake, 
London, Ottawa and Montreal, July. Food plants—Thorn, Shadbush (Amelancbier), 
Blueberry ( Vacrinium), Plum.

52. Thkcla Smilacis, Boisd-Lec. ( Mit lira Damon, Cram.) Has been taken only at 
Point Pelee, Ont., by Mr. Saunders. Food plant—Red Cedar. 9vc/tdV*. |dU^ ■

53. Thkcla Augustus, Kirby. (Incisalia Auyuslus.) Has been taken at London 
and Ottawa, Montreal, Bergerville and Quebec, and at Halifax, N.S.

54. Thkcla Iuus, Godt. (Incisalia Irus ) This very rare butterfly has been taken 
at Nepigon by Mr. Macoun, and at Montreal by Mr. Bowles. Food plant—Wild Plum.

55. Thkcla Nipiion, Hubn. (Incisalia Niphon. ) Rate. Has been taken at Lon­
don and Ottawa, Montreal, Chelsea, Sorel, P.Q., Halifax, N.S. Flies in May. Food 
plant—Pine.

56. Thkcla Læta, Edw. (Erora Lula.) Very rare. Taken at London and York 
Mills, Ont., Beloeil Mountain, St. Joachim, St. Hilaire and Quebec. Flies during the 
latter part of May.

57. Thkcla Titus, Fabr. (Mopsus, Hubn. ; Strymon Titus.) Widely distributed, 
but rather rare in Canada. Nepigon, Sudbury, London, Hamilton, Credit, Toronto, 
Ottawa, Montreal, Oka, Eastern Townships, Quebec. Flies in July and August. Food 
plants—Wild Cherry, Oak.

58. Fenisbca Tarquinius, Fabr. Widely distributed, but not common. Sudbury, 
London, Hamilton, Credit, Toronto, Stony Lake, Ottawa, Montreal, Cowansville, Town­
ship of Stanbridge, Island of Orleans, P.Q ; Halifax, N.S. Has been taken from May 
24th, through the summer to September. Larva feeds upon plant lice (Aphides).

59. Chrysophanus Thoe, Boisd.-Lec. Taken in Ontario and Quebec, but very 
locally on the margin of rivers or lakes. Nepigon, London, Hamilton, Port Hope, 
Cobourg, Ottawa, Montreal, Lachine, Quebec, Eastern Townships. Flies in August and 
earlier part of September. Figs. 12 and 13. Food plants—Rumex and Polygonum.

Fig. 13.Fig. 12.

60. Chrysophanus Flobus, Edw. (Five specimens of this rare butterfly were taken) 
at Nepigon by Prof. Macoun. It has also been taken by Capt. Brown in Newfoundland^

61. Chrysophanus Dorcas, Kirby. Kirby’s record is lat. 54°. It is reported fronv
Labrador in July. ^ ^

62. Chrysophanus Epixanthe, Boisd.-Lec. (Epidemia Epixanthe). Rarely seen, 
but very widely distributed ; frequents the borders of swamps and peaty meadows. Has 
been taken at London, Toronto, Ottawa, Montreal, the Gomin Swamp, Quebec, Cape 
Breton, Newfoundland. Flies in July. Food plant unknown.

63. Chrysophanus Hypophl.eas, Boisd. [C. Americana D’Urban] (Heodes Hypoph- 
la at). Very common throughout Ontario and Quebec. Nepigon, Sault Ste. Marie, 
Sudbury, county of Essex, London, Credit, Toronto, Port Hope, Cobourg, Ottawa, Mon­
treal, River Rouge district, Eastern Townships, Sorel, Quebec, Oacouna, Little Metis, 
Prince Edward Island, Moose Factory. Flies from the end of May to September. Food 
plant—Sheep’s Sorrel (Rumex acetosella).

64. Lycæna Pembina, Edw. Has been taken at Cacouna, P.Q., by Mr. Saunders
in July, 1866 (Can. Ent., Vol. I., p. 12). -
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65. Lyc.kna Coupkrii, Grote. Rare. Has been taken at Nepigou and Brantford, 
Ont.; Heights of Levis, Cacouna, Little Metis and God bout river, P. Q., Anticosti, 
Labrador, Newfoundland.

66. Lyc.kna Scuddbrii, Edw. (RusHcuk Scudderii). Locally abundant. Has been 
taken at Nepigon, London, Toronto, Oobourg, north shore of the St. Lawrence, Anti­
costi, Labrador, Hudson bay. Cape Breton. Flies at the end of May, in June and 
August. Food plant—Lupin.

67. Lyc.kna Pseudargiolos, Boisd-Lec. (Winter forms Lijcia, Kirby ; Violacea, 
Edw.: summer form Nkglkcta, Edw —Cyanirit Pseudargiolv#). Very widely distributed. 
Nepigon, Sudbury, London, Hamilton, St. Catharines, Toronto, Port Hope, Oobourg, 
Ottawa7 Montreal, Eastern Townships, River Rouge district, Quebec, Riviere du Loup, 
God bout river. Anticosti, lower St. Lawrence, Labrador, Prince Edward Island. Lat. 
54* (Kirby). Appears very early in the spring, and may be found in April and 
May (forms Lucia and Violacea) ; in June and July in the more northern localities : the 
form Negkcta is found during June, July and August, and into September. Food 
plaats—Cornus, Actinomeris, Viburnum, Acer spicatum, Willow, and a great variety of 
other plants (vide Scudder’s Butterflies of the Eastern United States and Canada, p. 938).

68. Lycæna Comyntas, Godt. (Eoeres Comyntas). Not uncommon. Has been taken 
at Nepigon, Sudbury, London, Hamilton and Ottawa ; Montreal, Lacbine, Ohateauguay 
basin. Flies in May, June, July and August. Food plants—Leguminous plants, Les- 
pedeza, Desmodium, Clover, Lathyrus.

Family Papilionidæ. f'i v

Sub-family Pierinir.

Fig. 14. Fig. 15,

69. Pieris Protodicb, Boiôd.-Lec. (Ponlia Protodice). Formerly common, but now 
rarely seen. Sault Ste. Marie, Amherstburg, Port Stanley, London, Hamilton, Toronto,

Fig. 16.

»

Fig. lb.

Vobourg, Lacbine, P.Q. Has been taken from May to October. Food plants—Cabbage 
and other cruciferous plants. Fig. 14, male ; tig. 15, female ; fig. 16—a larva, 6 chrysalis.
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70. Pirris Napi, Esper. (Forms Oleracea-hiemalis, Harr.; Borealis, Grots 
Frigida, Scud.; Virginirnsis, Edw.; Oleracea-æstiva, Harris). Taken throughout the 
Eastern Provinces of Canada. Formerly very abundant, but since tho wide spread intro 
duction of P. ra/HB, this and the preceding species have become quite rare. Recorded 
from Nepigon, Sault Ste. Marie, Bruce Mines, north of Lake Huron, Sudbury, Colling 
wood, Ainherstburg, London, Hamilton, Toronto, Port Hope, Cobourg, Ottawa, Montreal, 
Cowansville, River Rouge district, Quebec, Little Metis, Lower St. Lawrence, Anticosti, 
Labrador, Newfoundland, Cape Breton. Lat. 65° (Kirby). Hudson Biy. The form 
Borealis has been taken at Uodbout river, P.Q.; Friijidti at Mingan, Anticosti and the 
south and east coasts of Labiador ; the aberrant form Virginitntis at Hamilton and 
Fort William. Food plants—Turnips and other cruciferous plants. Fig. 17 butterfly, 
and a the larva ; tig. 18 chrysalis.

71. Pibris Rapæ, Linn, and aberrant form mr Nov* Angliæ, Scud. Since its 
introduction to this country at Quebec, in 1858, it has spread over a large portion of the 
continent, and is everywhere one of the commonest butterflies. Flies from April to

Fig. 19. Fig. 20. Fig. 21.

October. Food plants—Cabbage and other cruciferous plants, mignonette, stocks. Fig. 
19, male butterfly ; tig. 20, female ; fig. 21—a larva, b chrysalis.

72. Colias Cæsonia, Stoll. (Eeremt Ccosonia). Mr. Scndder gives “ Southern 
Ontario ” as one of its localities, but I can find no recorded place of capture. Mr. Moffat 
tells me that it was taken at Long Point, Lake Erie. Food plants—Clover, Amorpha.

73. Copias Eurytiikmk, Boisd. [FormsKeewaydin, Edw.; Eriphyle, Edw.] {Eurymut 
Eurytheme). Abundant north of Labes Superior and Huron ; occasionally taken in more 
southern localities. Nepigon, Fort William, Port Arthur, Bruce Mines, Sault Ste. Marie, 
London, St. Catharines, Port Hope (Oct. 15), Ottawa, Hull, Montreal, Missisquoi 
county, Quebec. Food plant—White Clover.

Fig. 22. Fig. 23.

74. Colias Philodick, Godt. (Eurymus Philodice). One of the commonest butter­
flies throughout the Provinces of Ontario, Quebec, New Brunswick, Nova Scotia and 
Prince Edward Island. Abundant from the middle of May to September; occasionally 
taken as early as April 9th, and as late as October 19th. Food plants—Clover, Pea, 
Lupin. Fig. 22, male ; fig. 23, female.
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75. Colias Interior, Scud. (Eurymus Interim). Abundant north of Lakes Superior 
and Huron ; occasionally taken further east. Nepigon, Port Arthur, Fort William, 
Spanish river, Georgian bay, Sudbury, Ottawa, Montreal, Owl’s Head Mountain, Quebec, 
Heights of Levis, Moose Factory. Flies in July and August. Food plant—Willow.

76. Oolias Interior, var Laurentina Scud. Is recorded from Montreal (Caul­
field, July, 1874) ; Quebec (Fyles) ; Godbout river, Anticosti, Mingan, Labrador, New 
foundland, Prince Edward Island, Cape Breton.

77. Tbrias Nicippe, Cram. (Xanthidia Nicippe.) This southern butterfly has 
been once taken at Point Pelee, Ont. Food plant—Uassia.

Tkrias Mexicana, Boisd. has also been taken at Point Pelee, by Mr. Saunders, 
June 29, 1882.

78. Terias Lisa, Boisd- Lee.. (Eurerna Lisa ) Has been taken at Point Pelee (June 
29, 1882, Saunders); Port Stanley (August, 1861); London, Hamilton (Moflat, June 
23, 1882,) Food plants—Clover, Cassia.

Sub-Family, Papilioninm.

79. Papilio Ajax, Linn [Form Marcellos, Boisd.] (Iphiclides Ajax ) Occasion­
ally taken in June in the extreme southern parts of Ontario, North Ridge, county of 
Essex, Point Pelee, Long Point, Ridgeway, Komoka, near London, hood plant—
Pawpaw.

■ '

Fig. 24.

80. Papilio Tornvs, Linn. (Jasoniades Glaucus.) Abundant throughout the Prov­
inces of Ontario, Quebec, New Brunswick, No.a Scotia, Prince Edward Island ; also,in 
Newfoundland. Flies during the latter part 
of May, throughout June and part of July, 
sometimes in enormous numbers. Food 
plants — Apple, Thorn, Aspen, Poplar,
Willow, Cherry, Alder, B isswood, Oak,
Black and White Ash, Birch, Aspen, Tulip 
wood, Amelanchier Canadensis. Fig. 24, 
butterfly ; Fig. 25, caterpillar.

81. Papilio Orespiiontes, Cram. (Papilio Ihoas, Boisd.; Heraclides CresphorUe 
Fig. 26. Spreading gradually through southwestern Ontario. Has been taken in tbe
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county of Essex, at Amherstburg, Sandwich, Windsor, Belle Isle, Chatham, Point Pelee, 
St. Thomas, Long Point, Thedford, Dunnville, London, Dundas, Hamilton, Ridgeway]

Fig. 26.

Toronto, Roach’s Point, Lake Simcoe, Sparrow lake. In Quebec at Ghateauguay Basin 
and at St. John, N. B. Flies in June, July and August. Food plants—The Oitres 
family, Rutaceæ, Prickly Ash, Hop-tree (Ptelea trifoliatn) Dictamnus fraxinella, Ruta 
graveolens.

82. Papiuo Brkvicauda, Saunders. Taken only in the extreme east ; Godboet 
River, Anticosti, Labrador, Newfoundland, Gaspè and Dalhousie, N. B. Food plants— 
Ligusticum, Pastinaea.

Fig. 27.

83. Papilio Asturias, Fa.br. Papii to, Polyxenes.) Fig. 27. Abundant throughout 
the western peninsula and eastern parts of Ontario ; not common in the Province of

Quebec. Corn 
Toronto, Port 
(Bowles), Lori 
Flies at the en 
last-named mi 
plants.

84. Papii 
sula of Ontari 
don, West Fit 
August. Fooi
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western Onta 
Grimsby, Hur 
Dutchman’s P 
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distributed but
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Quebec. County of Essex, Amberstburg, London, West Flaraboro, Hamilton, Credit, 
Toronto, Port Hope, Cobourg, Ottawa, Montreal, “ 150 miles east and west of Quebec " 
(Bowles), Lorette, Cacouna, Little Metis, Labrador, New Brunswick, Newfoundland. 
Flies at the end of May and through June, July and August ; most abundant during the 
last-named month. Food plants—Celery, Carrot, Parsley and other umbelliferous 
plants.

Kig. 28.

85. Papilio Piiilrnor, Linn. (Latrtiai Philenor.) An occasional visitor to south­
western Ontario. Long Point, Ridgeway, Woodstock, West Flamboro, Hamilton, 
Grimsby, Humber Plains, Toronto. Only seen in the month of June. Food plant— 
Dutchman’s Pipe (Aristolochia sipho.) Fig. 28, butterfly ; Fig. 29 a and 6, chrysalis ; 
Fig. 30, caterpillar.

84. Papilio Troilus, Linn. (Euphceadet Troilus.) Confined to the western penin­
sula of Ontario, where it is common. County of Essex, Point Pelee, Dunnville, Lon­
don, West Flamboro, Hamilton, St. Catharines, Credit. Flies during June, July and 
August. Food plants—Spice bush, Sassafrass.

a
Fig. 29. Fig. 30.

Family Hesperidat.
86. Carterochphalus Mandan, Edw. Taken in the northern parts of Ontario and 

in Quebec. Nepigon, Sault Ste. Marie, St. Joseph’s Island, Lake Huron, Sudbury, Bob- 
caygeon, Ottawa, Lake Mistassini, Lachine, Compton, Bergerville, Levis, Quebec, God- 
bout river, Anticosti, Labrador. Flies in June and July. Food plant—Grass.

87. Ancyloxypha Numitoh, Fabr. (Heteropterus Marginatus, Hams.) Widely 
distributed but extremely local. Point Pelee, London, Hamilton, Grimsby, St. Cathar-
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ines, Township of Sheflord, River Yamaska, P. Q. Has been taken in June, August 
and September. Frequents low marshy places. Food plant—Grass.

88. Pamphila Massasoit, Scud, (Poanes Massasoit.) Only recorded by Mr. Scud- 
der as from “ Ontario (Saunders).”

89 Pamphila Zabulon, Boisd.-Lec. [Forms Hobomok, Harris; Pocohontas, Scud. |
(Atrytone Zabulon). Not uncommon in one or other of its forms throughout Ontario and 
Quebec. Taken at Nepigon, Sudbury, county of Essex, London, Hamilton, Credit, 
Toronto, Ottawa. Montreal, Chateauguay Basin, Compton, Quebec, Dalhousie, N. li., 
Nova Scotia. Flies in June and July. Food plant—Grass.

90. Pamphila Manitoba, Send. (Erynnis Manitoba.) Inhabits northern Ontario 
and Quebec. Nepigon, Sudbury, Kirk's Ferry, Quebec, Levis, Cacouna, Riviere du Loup, 
Little Metis, Gaspe. Taken in July, August and September.

91. Pamphila Lkonardus, Harris. (Anthomaster Leonardus.) Taken sparingly in 
Ontario and Quebec. London, Hamilton, Credit, Toronto, Port Hope, Chelsea, Hull, 
Montreal, Chateauguay Basin. Flies in July and September. Food plant—Grass.

92. Pamphila Otho, Sm.-Abb. [Variety Egebkmkt, Scud.J, (Ætna, Scud). Very 
rare. Has been taken at Hamilton, London, Prescott, and in the Eastern Townships, 
P. Q. (Fyles).

93. Pamphila Peckius, Kirby. [Wamsutta, Harris] (Polite» Peeking ) Common 
and very widely distributed. Nepigon, Suibury, London, Hamilton, Credit, Toronto, 
Port Hope, Cobourg, Ottawa, Montreal, Quebec, Little Metis, New Brunswick, Nova 
Scotia, Cape Breton, Moose Factory, Prince Edward Island. Flies in June, July, and 
occasionally in August. Food plant—Grass.

94. Pamphila Mystic, Scud. (Thymelicus Mystic.) Frequents the same localities 
as the preceding. Nepigon, Sudbury, London, Hamilton, Port Hope, Ottawa, Montreal, 
Chateauguay Basin, Quebec, Cacouna, Ha ! Ha ! bay ; Nova Scotia, New Brunswick and 
Prince Edward Island. Flies in June, July and August. Food plant—Oarex.

95. Pamphila Cernes, Boisd.-Lec. [Ahaton, Harris.] (Limochores Taumas, Fabr.) 
Very abundant throughout eastern Canada. Nepigon, London, Hamilton, Credit, 
Toronto, Port Hope, Ottawa, Montreal, Chateauguay Basin, Eastern Townships, Que­
bec, Nova Scotia, Cape Breton, Prince Edward Island. Flies in June and July. 
Food plant—Grass.

96. Pamphila Manataaqua, Scud. (Limochores Manataaqua.) The only Canadian 
localities I have found are “ Canada West” (British Museum Catalogue) ; Prince Edward 
Island (Macoun.)

97 Pamphila Metacomet, Harris. (Euphyes Metacomet.) Not common. Has 
been taken at Nepigon, Sudbury, London, Hamilton, Ottawa, Montreal, Heights of 
Levis. In July. Food plant—Carex.

98. Pamphila Pontiac, Edwards. (Limochores Pontiac.) The only Canadian 
locality is Montreal (Caulfield, teste Strecker.)

99. Pamphila Dion, Edw. (Limochores Palatka, Edw.) Taken only at Hamilton 
by Mr. Muflat.

100. Pamphila Viator, Edw. (Phycanassa Viator.) This southern butterfly has 
been taken at Hamilton by Mr. Moffat, and on the Humber Plains near Toronto by 
Mr. Geddes.

101. Pamphila Vitellius, Sm.-Abb. [Delaware, Edw.; Logan, Edw.] Taken 
only at London by Mr. Saunders

102. Ambltscirtes Vialis, Edw. Rare. Has been taken at Nepigon, Sudbury, 
London, Ottawa, Chelsea, Montreal and Eastern Townships. In June and July. Food 
plant—Grass.

103. Amblyscif.tes Samoset, Scud. Occurs even more rarely than the preceding. 
Has been taken at Ottawa, May 27, 29 ; Eastern Townships and Levis, P.Q., Nova 
Scotia. Flies in the end of May and in J une.
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104. Pyrous Tkssellata, Scud. (Hesperia Montivaga, lieak). A southern and 
western species which has only been reported from Essex county, Ontario. (Lowe, Can.
Ent., vii., p. 140 )

105. Pyuous Centaure*;, /iamb. (Hesperia Centaurtce). A northern circumpolar 
species. It has been taken at Wabigoon, on the C. P. R. (about 200 miles west of Fort 
William), and in Labrador (Low).

106. Nisoniades Brizo, Boisd.-Lec. (Thanaos Brizo). Widely distributed, but not 
very common. Sudbury, Loudon, Hamilton, Toronto, Ottawa, Montreal, Quebec,
Nova Scotia, Prince Edward Island. Flies in June. Food plant—Scrub Oak.

_107. Nisoniades Icblus, Lint. (Tharvios Icelm). Abundant locally, but not com­
mon. Nepigon, Sudbury, Hamilton, Ottawa, Montreal, Quebec, Nova Scotia. Flies 
in June and July. Food plants—Aspen, Willow, Witch-hazel.

108. Nisoniades Lucilius, Lint. (Thanaos Lucilius). Only recorded in Ontario 
from London and Ottawa, Flies in May, July and August. “ In 1893 so abundant at 
Ottawa as to be noticeably injurious to garden Columbines ” (Fletcher). Food plant— 
Wild Columbine ( Aquilegia Canadensis).

109. Nisoniades Peksius, Scud. (Thanaos Persius). Has been sparingly taken in 
the county of Essex, London, Hamilton, Toronto, Ottawa and at Saguenay, P. Q. Flies 
in May and June. Food plants—Willow, Poplar.

110. Nisoniades Martialis, Scud. (Thanaos Hartialis). A southern species, 
which has been taken at London, Hamilton and Toronto.

111. Nisoniades Juvenalis, Fabr. (Thanaos Juvenalis). Not common. Has been 
taken at London, Hamilton, Toronto, Oobourg, Ottawa (rare). Flies in May and early 
June. Food plants—Oak and various leguminous plants.

112. Piiolisora Catullus, Fabr. Not common. Has been taken in the county of 
Essex, Point Pelee, London, Hamilton, Toronto, Eastern Townships and Quebec! Flies 
in June Food plants—Chenopodium, Aramantus.

. 113. Eudamus Electra, Lint. (Thorybes Electro). This butterfly has only been
taken by Mr. Moffat at Hamilton. The only specimen, a female, is in the possession of 
Dr. Holland, of Pittsburg, Penn.

114. Eudamus Pyladrs, Scud. (Thorybes Py lades) Common in certain localities.
Has been taken at Nepigon, Sudbury, London, Hamilton, Ottawa, Montreal, Chateauguay 
Basin. Flies in May, June and July. Food plants—Clover, Lespedeza and other legumi­
nous plants.

115. Eudamus Batuyllus, Sm.-Abb. (Thorybes Bathyllus). This southern species 
has been taken in the county of Essex, at London, Hamilton, Toronto, Rice lake, G*kwa. 
Flies in June and July.

116. Eudamus Tityrus, Fab. (Epargyreus Tityrus. Very widely distributed 
throughout Ontario and Quebec ; common, but not numerous. County of Essex, Point 
Pelee, London, Hamilton, St. Catharines, Credit, Toronto, Port Hope, Ottawa, Montreal, 
Chateauguay Basin, Quebec. Flies in May, June and July. Food plant—Locust, Acacia, 
Lathy rus palustris, Apios tuberosa.

Postscript — Sinse this list was prepared I have learnt that the following species has 
been taken within our limits :

117. Lyc®na Aquilo, Boisd. [Franklinii, Curtis). This northern species was taken 
at Nepigon by Mr. Fletcher, July 7, 1894. It is also reported from Labrador, Hudson 
straits, Newfoundland (Gosse).

The following species do not come strictly within the limits that we have adopted, 
but may be mentioned as possible additions to our fauna :

Aruynnis Polaris, Boisd. Hudson straits (Payneand Bell).
Ciiionobas Calais, Scud. Rupert House, Hudson bay ; Newfoundland.

ftltUxa. ,0V*. £.m.WeUét^ , /•}
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Ciiionohas Taygbte, Uubner. Hudson straits (Payne).
Ohionobas Srmidka, Say. Labrador, Hudson straits, Newfoundland.
Ciiionohas Cram bis, Fray. Hudson straits (Payne).
Ciiionohas Œno, Boisd. Labrador (Couper).
Ciiionohas Bore, Exp. Labrador (Couper).
Lïcæna Aster, Edw. Newfoundland (Gosse, Mead).
Lyc.ena Lyodamus, Doubl. Labrador (Couper).
Papilio Machaon, Linn. Rupert House, Hudson bay (Payne).
Colias Boothii, Curt., var. Chionb, Curt. Hudson straits (Payne, Geddes, Can.

Ent., xxi., 59).
Colias Heci.a, L»J. Hudson Straits (Payne).
Colias Edwardsii, Bc.hr. Fori William (Geddes).
Colias Nastes, Boisd. Labrador ; Hudson straits (Payne).
Colias Labradoiiensis, Scud. Labrador. ~
Colias Scudderii, Beak. Labrador, Hudson bay.

. __ l_________________

THE PITCHER PLANT MOTH.

(Exyra Ilolandiana, Grt )

By James Fletcher, Ottawa.

There are few of our native plants of so much interest as our native pitcher-plant, 
Sarracenia purpurea, from its peculiar beauty and the curious shape of its leaves and 
flowers, and there are few insects more interesting than the pretty little moth Exyra 
Bolandiana, of which the caterpillars or cocoons may generally be found by making a 

ose search inside the leaves of the pitches plant during the month of J une or early in 
July.

This moth was first described by Mr. A. R. G rote in Fsyche, vol. ii., 1877, page 38, 
from specimens reared by Mr. Roland Thaxter, at Newton, Mass. It is a small, thick-set 
insect, about three-eighths of an inch in length, of a dark, metallic, purplish hue which 
on the fore wings is relieved by a yellowish discal patch. The base of the wings is deep 
red. The dark color on the wings of the females is much blacker than in the other sex. 
The hind wings in both sexes are black. When at rest the wings are sloped like those of 
a Plutia.

In the Canadian Entomologist for 1874, vol. vi, page 207, Prof. Riley contributed 
an article “ On the Insects More Particularly Associated with Sarracenia variolaris," 
and in this article he treats of the closely allied moth, Xanthoptera semicrocea, in a most 
entertaining manner, giving figures of all its stages. The insect-catching power of the 
pitcher-plants is well known and has been frequently referred to. By an examination 
of the decaying remains, which may be at any time found in the leaves, it will be seen 
that insects of almost all orders fall a prey to these treacherous death traps. Ants, how­
ever, seem to far outnumber all other kinds of insects, and Prof. Riley suggests that the 
acidulous properties which their decomposing bodies give to the liquid, with which the 
lower portion of the pitcher is always filled, render it all the more potent as a solvent of 
the bodies of the entrapped insects, from which doubtless the plants derive benefit, if 
indeed they be not, as some believe, truly insectivorous. The leaf of the pitcher plant, 
from its shape, namely that of a hollow tube tapering to a point at the base, swollen a 
little above the middle and contracted at the mouth, forms a trap from which it is very 
difficult for any insects to escape when they have once entered. In addition to the shape 
of the leaf there are other characters which add to the difficulty of egress. Above the
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mouth of the pitcher is a wide expanded hood with stiff bristles pointing down towards 
the opening, and any insect settling upon this expansion is unconsciously directed toward 
the danger lying beneath, by finding it, when attempting to walk, much easier to go in 
the direction of the bristles. The orifice of the pitcher is highly polished and difli cult for 
most insects to find a footing upon ; experience shows that a great many fall into the trap. 
Once inside, they are met with new dangers ; the lower third of" the pitcher is filled with 
water, and should they succeed in crawling out of this, the upper portion of the tubes 
down to the swollen part is thickly beset with tine bristles pointing downward, so that it 
is almost impossible for luckless captives to regain their liberty. There are, however, a 
few kinds of insects which are able to bravo these dangers with impunity. One of these 
is a large flesh fly, of which the white maggots may generally be found during the summer 
revelling in the decomposing remains of other insects at the bottom of the pitcher. 
When full-grown, they bore their way out through the walls of the leaf and pupate in the 
surrounding moss. Another species is the pretty little moth referred to above, of which 
T have studied a few specimens every summer for the last three years.

My first acquaintance with this insect was upon finding the moth inside a pitcher in 
June. 1890. Since that time I have collected similarly located larva' of various sizes ami 
the cocoons. I have also bred the larvæ from atter the third moult in confinement.

Mr. Roland Thaxter says : “ The larvæ of Exyra Rolandiana may be found in the 
smaller leaves of Sarracenia purpurea in this vicinity (Newton, Mass.) as soon as the snow 
is off the ground early in spring, apparently having moulted two or three times ; they are 
then of a dull reddish brown and about 6 mm. long. As soon as the weather grows 
warmer, they increase in size rapidly, and, having eaten the leaf in which they have hiber 
nated, betake themselves to the larger leaves, which they begin to eat after having made a 
hole near the base to let the water out and after having spun a close web over the mouth. 
The larva reaches its full growth about the first of May and later, when it is about 20mm. 
long, of a dull carmine or brown color, lighter, sometimes white, between the segments. 
The cocoon is span in the leaf of loose white silk, the larva changing to a pupa a few days 
after spinning. The imago appears early in June. There is a good deal of variation in 
the color of the females, some being much brighter than others. The following are the 
extreme measurements of both sexes : males, 26-20mm., females 21-16mm. In its habits 
it resembles E. semicrocea, generally backing down towards the bottom of the leaf when 
disturbed, and using its wings in ascending. I notice that the frenulum at the base of the 
wings is very long in this species, and, as well as I could see, the moth seems to use it 
when crawling up the leaf. This species is very delicate and difficult to rear.”

I have never found the larva at Ottawa before the beginning of June, and they had 
most of them at that time moved to a new leaf, but their presence on a plant was easily 
detected by the brown dead patch on the leaf where they had fed the year before and 
which showed plainly on the outside. The leaves containing the larvæ, moreover, as often 
as not, had some water in them. This, of course, may have resulted from the débris at 
the bottom having stopped up the hole observed by Mr. Thaxter. On one or two occa­
sions when the larvæ were shaken off into the water, they floated on the top and easily 
regained their places on the sides of the pitcher. In all instances the surface of the leaf 
was eaten at one place only, generally near the top inside the leaf, the outside skin being 
left intact. The larva is sluggish and seldom moves from its feeding ground until full 
grown, when it spins a loose cocoon of very fine cobwebby silk, either against the side of 
the pitcher or, in two instances, beneath the surface of the mass of decomposed insects 
and its own excreta. The web over the mouth of the pitcher, although very tine, seems 
to keep out quite effectually all other insects after the leaf has been taken iiossession of 
by the larva. The time of appearance of this moth is rather extended. Moths have been 
taken here by the first week in June, and at the same time a very small larva was found 
which did not give the perfect insect until the 12th of July.

The following is a description of this caterpillar when full-grown : Leniith, when 
extended, three-quarters of an inch ; spindle-shaped ; distinctly segmented ; general out­
line closely resembling the larva of Xanthoptera semicrocea, figured by Prof. Riley on 
page 208 of the Canadian Entomologist, vol. vi., but lacking the fleshy processes of the
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abdominal segments ; head and tirst segments small ; segments 2-7 gradually enlarging to 
3 mm., and then tapering to the posterior extremity ; each segment velvety claret color, 
the velvety hairs only in the central part of the segments ; the intrasegmental sutures 
smooth, pale, in some specim -ns almost white ; head white, marked symmetrically on each 
side with three black marks, the uppermost almost round, the middle one on scent-shaped, 
and the lowest, above the ocelli, comma-shaped ; spiracles brown, ring'd with black ; on 
each segment about six small black tubercles bearing slender tawny bristles ; thoracic 
feet and pro-legs darkened externally. When walking this caterpillar has the same half- 
looper appearance as the caterpillars of the Plusias, due to the fact that like them it has 
only two pairs of abdominal pro legs. At the same time the fore part of the body is 
moved from side to side with a wavering motion.

Before spinning its cocoon the caterpillar ceases feeding for about a day and then 
spins its llimsy cocoon through which the chrysalis can be easily seen. The pupal stage 
lasts between 15 and 19 days. The moth when it emerges crawls up the sides of the 
pitcher and easily forces its way through the gossamer-like covering.

OAT ASTEG A ACERIELLA Clemens, SEMASIA SIONATANA Clemens.
«

By Thk Rev. T. W. Fyles, Sooth Quebec.

In my notes on “The Season of 1893," published in the Society's last Report, I 
described the Oatastega larva and pupa. In telling of the habits of the larva I said, 
“ Then it bites away portions of the inner skin of iho leaf and proceeds to make itself a 
case " This, without addition may be somewhat misleading.—It mukf.» it» eat» of it» e,x 
r.rementa. The larva vacates its case, or rather tub», and drops from the tree about the 
16th of September. The perfect insect appears in the middle of April next ensuing. The 
following is a description of it :

Length of body one-fourth of an inch. Expanse of wings five-eighths of an inch. 
Colors, grey and brown. Autennœ, filiform, grey ; palpi, large and pale grey ; face, clothed 
with long, pale grey, feathery scales; eyes, protuberant, pale grey ; thorax, grey ; abdo- 
men, brownish grey ; legs, feathered throughout, pale grey—the tarsi barred with brown 
on the upper side, as are also the tibiee of the middle and foremost pairs ; primaries, pale 
grey, having numerous, dark-brown lints, running from the costa with a backward curve 
for about one-third of the width of the wing; having also three conspicuous patchrs of 
dark brown, one—somewhat triangular—in the centre with an angle touching the costa, 
and one on each side of this, running from the inner margin about half-way across the 
wing—the base and outer angle of the wing are clouded with brown ; secondaries, brown­
ish grey, darkening towards the hind margin ; fringes of all the wings grey.

On April 17th I sent specimens of the moth to Professor Fernald, and said :—“I 
dare say the moth is ktown under another name. If this be the case, which name will 
stand good 1 " To this he very kindly replied. “ I am in receipt of your letter enclosing 
specimens of C. nceriella Clem, which prove to be terns sii/natana Clem, and this last 
name will hold, because it was given to an imagff Hv%fch”4rks properly described, and the 
type is still preserved in the collections of the Am. Eut. Soc. in Phil., and because the 
former name and description were for the early stages of some unknown insect."
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NOTES ON A FEW CANADIAN GOLEOPi'ERA.

By W. Hague: Harrington, F R.S.C., Ottawa. 
u ;u*-*3'

Iiippodamia 5, signala, Kirby.—Fig. 31 (much enlarged) In the summer of 1893 I 
collected-Tn a swampy meadow some coccinellids with the hope of obtaining 
hymenopteroue parasites from them. In this I was not successful, hut from 
a specimen of the species named there emerged two individuals of a small, 
white hair snake (Gordius ?) about two inches long.

Braehyaeantha ursina, (Fab) This beetle has. been very abundant at 
Ottawa the past.two seasons, although formerly I had only found occasional 
individuals. During July and August it occurred commonly upon milk­
weeds About the end of April last year, in examining colonies of ants un­
der stones, I discovered in a colony of the small brown ant (Lasius tUi4Hm)nu , p^y
four larva* which were devouring plant-lice, which were feeding upon the roots o^grass < 
after having been wintered by the ants. These larvie were whitish and powdery, like the if. 
aphides themselves, and were 6 mm. long and 2 mm. wide tapering only slightly to- 
ward the extremities. Recognizing them as coccinellid larvie, I secured them and placed 
one in alcohol. The remaining three were kept in a small jar with a few of the aphides, 
but they did not appear to eat any more, and a day or two later had gathered in a group 
and formed for themselves almost globular cocoons of white 11 icculent secretions, in which 
they pupated. The imagos emerged between the 15th and 20th June, and proved to be 
B. ursina, whose larval habits have not been described so far as I can ascertain with the 
literature at hand.

Antherophagus ochraceus, Melsh. This beetle is found sparingly upon flowers, such 
as the spiked-maple, goldenrod, etc. On one occasion I observed a humble bee (Bumbus xV'ti- -, 
terricola), upon a currant bush, and evidently in trouble. Gloser observation show, d that 
some firtihfl insect had seized her by the end of her tongue, and was retaining its hold in 
spite of the bee’s frantic exertions to dislodge it with her front legs. 1 secured the bee in 
my cyanide bottle and when she was dead found that her assailant was still attached to 
her tongue, and was a specimen of A. ochracsus. They are still together in my cabinet.
Dr. Riley has, I think, mentioned this species as occurring in the nests of Bombus, but 
I cannot find the reference at present. Had the beetle in this instance merely attached 
itself to the bee by accident, or was it intent on getting free transportation to the bee’s 
nest 1 If the latter were the case it probably intended to attach itself to the leg, and 
seized the tongue in mistake.

Oestndes tenuicoUis{ Rand. This rather pretty elater has been one of the beetles 
which 1 had always been expecting to turn up at Ottawa, but which I had never found 
until this summer, when several were taken upon goldenrods on an island below the 
city, and one also in a field in the suburbs.

!Poecilonola cyani/KS,'Say.) This fine little buprestid is rare, and only occasionally 
found upon willows and poplars, upon the former of which one specimen was taken dur­
ing the past season.

Anthaxia aeneogaster, Lap., (inornata, Rand.) The habits of this pretty little species 
appear to be somewhat different to those of our other species of Anthaxia, which are gen­
erally obtained by beating trees during the summer, whereas this species usually is found 
earlier in the season, and nearly always on flowers, such as trilliums, etc. Three were 
taken on the 20th June last in the flowers of Cypripedium pubescens, the Yellow Ladies’ 
Slippery

Hydnocera difficiles, Lee. Last spring I collected a number of the small, round, flat 
spider nests, which may be commonly found adhering to stones. They are of a tough 
consistence, and somewhat glistening surface, but I do not know the name of the 8|iecies 
which constructs them. They are frequently infested by a Pezon achus, the oblong cocoon 
of which can easily be seen when the spider’s cocoon is held up to the light. From one 
of the cocoons which I supposed to contain a Pezomachus there came forth a beetle of 
this species. The hole cut by it w is more irregular than the orifice by which the hymen- 
opterous parasite issues, and exposed to view within the exuviæ of the beetle.
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Cupes concolor, NVestw. Some years ago I captured one of these beetles when 
beating shrubbeiy on the edge of a small lake, but it did not turn up again until this 
year, when one was found in my bed-room on the evening of July 28th. It had appar­
ently flown in the window, attracted by the electric lamp.

Saperda lateralis, Fab. On June 24th I captured near Hull a beautiful example of 
this elegant longieorn. My only previous capture of the species was made with a paddle 
as I was crossing the Ottawa. My canoe was in mid-stream when I saw a rather uncom­
mon looking beetle flying by, and I could just reach it with the paddle, to the wet surface 
of which it stuck ; such are the accidental captures which do not throw much light on the 
localities Uy^arch for further upepxmew.

Chalmijspaiy&caYLac. This beetle w'as more than usually abundant the past sea­
son, and did considerable damage to blackberries, the foliage of which was often so badly 
riddled as to be virtually destroyed. The beetle is readily recognized by its almost glob­
ular, bronzed and corrugated body, and the grubs can be easily found, as they live in 
black ob-conical cases which are quite conspicuous upon the riddled leaves and stems. 
A number of the larval cases were collected and kept in breeding jars with a hope of 
securing parasites, but only beetles were obtained. From one pupa case, however, there 
sprouted a small slightly club-shaped fungus about 4 mm. long.

Phyllodecta vuhjalissimal Lium This beetle occurred in great abundance upon wil­
lows on an island below the city, and during the months of July and August the beetles 
and their larvæ almost entirely destroyed the foliage of some low-growing species. The 
beetle had never previously been observed in such numbers near Ottawa.

Diabrotica longicomis, /Say. This insect was described in 1824 from specimens 
found near the Rocky Mountains; and js a common species in several of the United States, 
especially in Illinois, Iowa and Missouri." LIt has been frequently a very serious pest to 
corn, in the roots of which the grubs burrow. A very complete account of its life his­
tory and ravages may be found in a report by Prof. Forbes ( 10th Rept. of State Entom­
ologist, Illinois), which contains good illustrations of the various life stages of the insect. 
I do not find that it has ever been recorded from Canada, nor can I find any mention of 
the northerly and easterly limit of its distribution. It will therefore, I think, be of con­
siderable interest to record the occurrence of this pretty little greenish beetle at such a 
far easterly point as the head of the Bay of Fundy. On Sept. 8th, 1890, I found it quite 
abundantly on the Big Tantramah Marsh near Aulac, New Brunswick, which is almost on 
the boundary line between that province and Nova Scotia. It may be added that these 
and similar dyked lands are always spoken of as the “ marsh.” The beetles were found 
upon the flower-heads of the common large thistle (Cnic.us lanceolatus), apparently feed­
ing upon the pollen. Thirty or more were easily secured upon a small patch of the this­
tles. But little corn is grown in the neighborhood, nor am I aware of the occurrence 
there of ragweed, in which the beetle has also been stated to breed, and it seems prob­
able that it must find a living in the roots of some of the larger grasses.

Nacerdes melanura, Linn. This beetle, introduced from Europe, is, according to Dr. 
Hamilton, rather rare in America. Some years ago I captured one on a wharf in Syd­
ney, N.S., and on June 26th last I found another on a building in this city.

'Corghyra Newmani, Lee Four or five springs ago I noticed a curious behavior on 
the part of this beetle. Specimens were twice found mounted upon Melos niger, but lor 
what purpose was not apparent, unless they were attracted by the oil exuded by the blis­
ter-beetle. The specimen which I have in my cabinet is dated May 22nd. It is a male, 
as is also the Meloe upon which it was captured. The species is not uncommon here on 
flowers.

Meloe sps. 1 Frequently when collecting hymenoptera I find upon some of the smaller 
bees, such as Halictus, the minute triungulin larvae of Meloe. They generally are attached 
to the posterior femora or to the hairs at the base of the abdomen, and several are some­
times found on one bee. One day last season I saw what seemed to me a new species of 
bee with a red metathorax, but to my disappointment, when I had carefully netted it, I 
found it to be only the very common Proso/tis affinity upon^ which more than half a dozen

rHCtdcd!^, (Ja- y )
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of the triungulins had clustered, so as to entirely cover the metathorax. At least two 
species of these triungulins are common, one being yellowish, the other brownish. They 
occur most frequently on Ceratina dupla and Halictua discus i during the month of June. 
I have also found them upon the catkins of willows waiting for the visits of these bees, 
so as to be carried to their nests.

■ Baryiwtua Schœnherri, Zett. This European weevil, which I recorded in Vol. 23, 
p. 21, as occurring at Sydney, N. S., in 1884, was again found there by me last Sep­
tember, at a point some distance from the shore where I formerly took it The specimen 
was also much fresher in appearance, and there can be no doubt that the species is defin­
itely settled there, ^

. OL\urh*m»lrHs su/catus, Fab., and Qiierhj/ncUua ovalus, Linn.^ also occur somewhat 
commonly at Sydney, but are very much less common than the next species to be men- 
turned. : —

Oliorhynchua rugifrona, Gyll. In a dry rocky pasture where I collected one morn­
ing, this beetle was found in great abundance. Under nearly every stone several would 
occur, either clinping to the under surface, or upon the roots of the grasses, etc. Great 
quantities of the ejectamonta of toads were seen, and the pellets were composed almost 
entirely of the remains of this beetle, with an occasional specimen of the preceding species. 
Thousands must have so perished, as fifty or more were required for one meal by the toad, 
and I imagine that even then he got very little nourishment, in proportion to the mass 
of indigestible matter swallowed.

Hypomolyx picens, De G. This fine northern weevil does not appear in our label 
list, although under the synonyms //. pinicola. Couper, and II. pineti, Fab., it is recorded 
from several points in Canada. Last year I took a dead specimen in the leaf of a pitcher- 
plant some 30 miles from the city (near Casselman), but to day (17th Nov.), in searching 
for Staphylinus erythropterux I found four tine fresh specimens at the base of a larch tree, 
just under the moss. From the condition of the beetles and their being all on the same 
tree, it seems evident that they had been bred in it ; the only conifers near by were larches 
and cedars.

Cov.oirac.hdua anaglypticus, Say. This handsome little weevil was an addition to my 
Ottawa list this season ; six specimens having been taken on goldenrods, upon the island 
previously mentioned, on August 18th and 25th.

FOOD, FEEDERS, AND FED.

By Rev. Thomas W. Fyles, F.LS., South Quebec.

On the cover of that interesting magazine “ Science Gossip,” are represented inci­
dents in the feud that seems to have known no truce since the beginning of created 
things. A fish has made a spring from the water to catch a fly, but has itself been seized, 
at one end by a kingfisher and at the other by a pike. Underneath, a water-insect is 
making every effort to escape from a dytiscus, whilst a perch is in eager chase of the 
pursuer, unmindful of the monster that with open mouth is close at its own tail. The 
consummation of such a series of efforts is described in another publication, which, with 
half the title of that just mentioned, makes a larger claim, viz., “ Science.” Dr. Charles 
C. Abbott tells us that he found a bull frog (Rana Cateabyana) with enormously dis­
tended sides, and that on examining the contents of its stomach, he found a garter-snake 
{Eutama airtalia) eighteen inches long, and a field-mouse (Arvicola riparia). Close ex­
amination shewed that the snake was in the very act of swallowing the mouse when the 
bull-frog made a meal of both of them. Science, Vol. Ill, p. 67.

Snakes.

I once caw a large garter snake swallow a full-grown toad. This toad had held 
possession of a flower bed in my garden. In it no doubt it had done me good service by 
catching various insect intruders. When I came upon the scene the snake held the toad 
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by one of its hind legs. There was no attempt at resistance. The toad, charmed, or 
overcome by terror, quietly submitted, and the snake drew in both legs of its unfortunate 
prey as far as the haunches. At this stage of the proceedings, regardful of the toad’s 
services, I interfered, and disturbed the snake by poking it with my walking-stick. It 
glided away ; and I supposed, of course the toad would make off too. But no, it drew 
itself together and sat, as stolid as Mark Twain’s celebrated frog. After a few minutes 
the snake came sidling back again. It rubbed its head on the ground, first on one side 
and then on the other, with the fawning motions of a kitten, and so approached the toad 
which remained apparently quite apathetic. It seized it by the hind legs as before. The 
gorging process went on smoothly until the trunk of the toad was reached—then came 
the strain ! 1 could see the upper jaw of the snake cautiously raised and slightly pro­
truded. Then fresh hold was taken, and the bite with effort secured. As this process 
was continued, the forward part of the toad’s body was more and more distended with 
the displaced viscera and compressed air. By and by the fore-legs of the toad stuck out 
angularly, one on each side, and seemed to offer insurmountable difficulties—but no, 
they in turn were engulphed ; and the last motion I saw of the unfortunate victim, as 
its face was drawn in, was a solemn wink, which seemed to say, “ It’s all right, my good 
Sir ; it will be worse for the snake than for me. I'll give him a horrible fit of indiges­
tion ! ” The whole process occupied exactly two hours. How long the toad would live 
in the snake’s inside it is impossible to say. Two naturalists, out on a collecting tour, 
captured a snake a little more than a yard long, which had a peculiar lump in the middle. 
Whilst carrying the snake homewttrd by the tail, they noticed that the lump gradually 
approached the head. They hung the reptile to a tree still with its head downwards, 
and awaited developments. The mouth slowly opened, and a large toad covered with a 
greenish slime dropped out. After some minutes the toad recovered, “and was seem­
ingly little the worse for its imprisonment.” Scikncr Gossip, 1874, p. 68.

The snake is not always a conqueror, it is sometimes, as we have already seen, a 
victim. I have seen a pigeon-hawk (Falco columbarius) pounce down upon and fly off 
with a garter snake ; and, stranger still, I have seen a hen shake out a red bellied snake 
(Storeria occipilomaculata, Baird and Girard,) as one would snap a whip, and then gobble 
it up—beating back her chickens with her wings meanwhile. The air of complacency, 
befitting one who had done a virtuous action, with which she afterwards strutted off with 
her brood, was a thing to be remembered.

Besides the snakes above-mentioned we have in the province of Quebec two others 
that are frequently met with—the riband snake and the water snake, and two which 
seem to be local and rave—the milk snake and the grass snake.

The milk snake (Coronella tximiem, l)e Kay) is found on the hills bordering upon 
Vermont. I have taken it on Shufelt’s Hill which overlooks the village of Sweetsburg. 
It is an exceedingly beautiful creature. Its body-color is fawn, softening down to 
white underneath. All along the back and sides are irregular blotches of rich warm 
brown bordered with very dark brown.

The grass snake (Cyclophis vemalis, De Kay) I have met with only in the neighbor­
hood of Quebec. Two years ago I found a dead specimen in the road near the English 
Church at New Liverpool ; and last summer I captured the living snake on the Island 
of Orleans. The circumstances of the capture were these : I had drawn down a 
branch of a young ash-tree to examine it for larvie, and I was conscious of the fall of a 
rather heavy body. I glanced down, and at my feet was the snake just making off. I 
took it with my net, and examined it closely. It was about one foot eight inches long. 
In form it was very elegant ; and its color was a delicate pea-green, without spots or 
markings of any sort. Underneath the hue was somewhat paler, much like that of the 
down on the body of the Luna moth. The eye of the snake was black, and its glance 
was as mild and innocent as that of a canary bird. While I was debating in my mind 
how I should carry it home—for I had no box with me large enough to hold it—it 
found a hole in the bottom of my net, escaped through it, and glided into a clump of 
young thorn-bushes and I saw it again no more. It frequents the trees to catch young 
birds and insects.
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But it is when we come to interview the insect tribes that we 6nd the most 
astounding series of gastronomical accommodations. One insect fattened upon another 
is destined to become food for a third, which in turn must fall a prey to a fouith. Con. 
sider the

Spidkhs.

We have been taught to look upon the spider as an embodiment of successful vil 
lany—of eold-blooded calculation. We hold in abhorrence its stealthy steps to entrap 
the innocent and unwary.

“ Will you walk into my parlor 1 
Said the spider to the By ;

’ Tis the prettiest little parlor 
That ever you did spy ;

^ You only have to pop your head
Just inside of the door,

And you’ll see so many curious things 
You never saw before.”

Oh, the old reprobate ! How much satisfaction it affords us to think that the black, 
headed Tit (Parus alrieapellus) and other birds snap up without hesitation this betrayer 
of the innocent. But birds are not the only avengers upon its footsteps. Numerous 
insects make it their prey. Even that monster spider Mygale tient xii (Fig. 32) of Cali­
fornia finds a Nemesis in the “ Tarantula Killer,” as it is called, the Pompilub formosui 
of Say. (See the “American Entomologist,” Vol. I, p. 129).

Fig. 32.

Some years ago I paid a visit to the Compton Ladies’ College, which was then under 
the care of its public-spirited founder, the Rev. J. Dinzey and his excellent wife. I found 
in the cupola of the building a number of cells of a species of mud-daubing wasp, prob­
ably Pelopoeus cemetarius, Linn. The insects had vacated their quarters, but there re­
mained in the celle the skins of the spiders on which they, in their larval stage, had fed. 
Now nature abhors waste, and on these skins a number of small beetles of the species 
PtinusJur Linn, were battening.
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The mother mud wasp after building a cell crammed into it a number of spiders 
which she had paralyzed with her sting. Having provisioned her nest she laid an egg in 
it. The business of the larva that hatched from this egg was simply to make a long 
feast on the fresh food stored up for its use. But Walsh tells us that the larva is not in 
every case left undisturbed in this pleasing occupation. An ichneumon-tiy (Cryptus 
juncus, Cress) sometimes pierces the wall of a cell and ejects an egg, the larva from 
which proceeds to dispose of the rightful occupant. Commenting upon this Walsh 
says : “ Thus the spider preys upon flies, the mud-dauber upon the spider, and the 
ichneumon-fly upon the mud-dauber. 1 Kill and be killed ; eat and be eaten.” This is 
the great universal law of nature.” “American Entomologist,” Vol. 1, p. 137.

I do not like to dismiss our friend Ptinus fur without further notice. He is small 
but he likes high living. He is a fellow of wonderful appetite ! I think he outdoes in 
that respect the famous ostrich which indulged in ten-penny nails and broken bottles, or 
the African chief who despoiled a party of travellers of their supplies and was seen to 
eat up a pot of blister salve. It affects the dried specimens in our cabinets seasoned with 
oxalic acid and verdigris. Curtis found it eating an old coat ; and it has been known 
to thrive on such gentle stimulants as Nux vomica and capsicums.

Not only are spiders exposed to dangers from without,—sometimes they suffer 
from “ terrors within.” The hair-snakes have been known to make use of them as 
hosts.

Hair-Snakes

are plentiful in the Province of Quebec. The most common of them is Gordius varius.
The Rev. E. A. W. King, of Waterville, obtained a worm ot this species, and placed 

it in a dish of water, that he might observe its motions. In a short time it commenced 
to lay its eggs. They were in the form of a white thread, many inches long, which was 
gathered into a loose tangle, and through and about which the worm entwined itself, as if 
to hold it in safety. He did not wait for the eggs to separate and batch, but consigned 
the string and the mother worm to a bottle of alcohol.

I have obtained a male Gordius from a larva of Zariea Americana, and a White Hair- 
snake 10 inches long from a Lepidopterous larva, that in length, was but an inch and a 
quarter. The creature lay closely curled—like the spring of a bird-trap—under the skin 
of its victim.

Hair-snakes are often net with in strange places. A lady in Montreal, feeling 
thirsty in the night, took a glass and tilled it from a tap in the bath-room. While drink­
ing she felt a tingling sensation on her lip. She paused—struck a light —and to her 
disgust found one of these creatures in the tumbler. (Moral: Look before you drink).

I lately heard an advanced version of the old myth of the horse-hair in the water. 
A gentlemen accompanied a hunter on an excursion in search of moose. The hunter 
looked carefully into every stream they came to, and, at length, discovering Gordii, 
exclaimed joyfully, “Yes, moose have been here—here are hairs from them turned into 
snakes.”

The history of the hair-snake is not yet completed. The adult worm—its form and 
structure—its nervous, muscular and reproductive systems, have been fully described. 
Its mouth is said to open upon a gullet which spreads out upon the upper end of the 
csllular tissue which extends through the whole length of the worm (Dr. Meissner, 
quoted by Dr. Leidy, “ American Entomologist,” Vol. II, p. 195.) Its food, which has 
(it should be remembered) already gone through the digestive organs of its host, is passed 
“by endos mosis from cell to cell” and is completely assimilated.

The eggs, the embryos, and the newly developed Gordii have all been described. 
The last have been seen to enter the bodies of the larvæ of Ephemera, and have been 
found in them encysted. But, between the notice of them in that condition and the 
record of the perfect worm, there is a gap in the history. It remains for some careful 
Helminthologist to fill up the hiatus. It is believed that the Gordius is one of those 
creatures that have to pass from one host to another (like the Trichinæ) before they can
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reach their perfect state. We can understand how it could pass in the May-fly to pre­
dacious insects, such as the spider and the ground-beetle, but not so readily how it 
could find a second host in a a vegetable devourer, such as the locust or the caterpillar. 
It may be that the encysted worm is cast off with the pseud-imago skin of the fly, 
or that it survives the decay of the fly itself, and, being caught in the herbage, is 
taken in by some hungry herbivorous insect. The chances against it, in this case, 
seem to be very great. Still, when we remember the vast number of eggs laid by one 
female Gordius—they have been estimated at more than six millions and a half—we must 
allow that there is a very broad margin for failures ; and that if only a small percentage 
of the brood arrives at perfection, there must be a very great number, indeed, of hair- 
snakes that run the full length oi days allotted to their kind. In the case of the 
tape-worm, 'Itenia solium, we know that the ova survive the decomposition of the 
ejected proglottides or divisions of the worm, and are swallowed by hogs and 
sheep as they feed upon the vegetation.

Another kind of creatures that affords us much food for reflection is the

Aphides.

One day in July of this year I found two patches of these “plant-lice” on the 
broad Windsor beans growing in my garden. My first impulse was to destroy the 
intruding insects, but entomological curiosity overcame horticultural prudence, and I 
made up my mind to allow the insects to run their course. By the end of August 
there was not a stalk in the double row of beans (which was 12 yards long) that was 
not black with aphides. The insects clustered especially on the topmost leaves, and 
among the flowers, and along the edges of the pods. The winged brood of the 
species appeared in the middle of September.

The number of familiars and foes that resorted to this colony of aphides was 
truly amazing. First there were the ants busy about their “ milch cows ”—e.s the old 
naturalists called them. It was amusing to see a cunning ant approach an aphis and 
caress her daintily till she—either indignant at the liberties taken with her, or tickled to 
death with the fun—ejected the precious drops that the ant was longing for—-for the love 
of the ant for the Aphis is simply cupboard love. Cpw* u***

At least four kinds of lady birds employed themselves in lessening the numbers of 
the aphides:—T|ie Thirteen spotted, Fig 33, (Hippodamia trectecim punctata (tiinn^ the 
nine-spotted, Fig. 34, the beetle, fig. 35 larva, (Cojfnella novem-notata, 1 the five­
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Fig. 36.Fig. 35.Fig. 34.Fig. 33.

spotted, fig. 36, (much magnified,) (G. t/uinque-notata^ Kirhy,) and Hie two-spotted, 
(AdaliaJnpunctataJljinnA) The handsome larva- of these species might be seen driving 
their snolits into the ill-fated aphides, and after a while casting them off “flaccid and 
drained." The coccinellidiv are among the gardener’s most useful insect friends, but they 
are not always duly appreciated. A gentleman saw a gardener busily employed in picking 
off the Lady-birds from his plants and treading them under foot. “ What are you doing 
that for 1” he asked. “Well, sir,” was the reply, “you see these nasty red things— 
them’s the old uns ; you see these little green things—them’s the young uns just batched. 
I’m killing the old uns fust, and I’ll tackle the young uns arterwards.”
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Attracted, by the aphides, and the honey-dew which they ejected, innumerable 
two-winged flies buzzed daily about my beans. On one occasion I counted fifteen 
different sorts. Conspicuous amongst them were, Eristalis tenax, Linn, the Drone Fly 
(so called from its resemblance to the male of the honey bee); a pretty black and 
yellow Syrphus Fly, Eristalis transverms, Wiedeman ; Volucella erecta, Walker, easily 
distinguished by the brown patch in its wings; Taehina vivida, Harris, a bustling showy 
insect with a large orange-red abdomen set with black bristles ; the Flesh Fly, Sarcophaga

Fig. 37.

•carnaria Linn, Fig. 37, (highly magnified,) large, red-eyed, with striped thorax and 
mottled abdomen—grey and black ; the Green-bottle Fly, Musca Caesar, Linn; the Blue­
bottle Fly. M. vomitoria Linn, and a species of Scatophaga.

Less ^abundant as regards individuals, but more numerous in point of species 
were the'Hynienopterous insects that frequented that row of beans. The following 
is a list'of twenty different kinds of them captured during the month of September 
with the cyanide bottle only :

Ædynerus tigris, Saussure.
Philanthus bilunatus, Say.
Crabro singularis, Pack.
Monedula ventralis, Say.
Aphilanthrops frigidus, Smith.
Pompilus atrox, Dahlbom.
Hedgchrum violaceum, Lepell.
Ichneumon comes, Cresson.
I. lœtus, Brulle.
I. JlavizOnatus, Cress.

A few words on
Internal Parasites.

The lowest types of these with which we are acquainted are the Gregarinidie 
Which are found in earth worms and other annulids. The gregarina of the earth­
worm consists of a transparent capsule filled with a colorless, semi-fluid, granulated 
mass, in one part of which a well-defined nucleus appears. The creature has no 
digestive apparatus—it lives by absorption of fluids through the capsule. When two

I. jucundus, Brulle.
/. creperus, Cress.
I. paratus, Say.
Trogm Cope.i, Cress. 
Amblgteles indistinctus, Prov. 
Opion purgatum, Say.
Opheleles glaucopte.rus, Linn. 
Bassus Uatatorius, Fab. 
Pimpla pedalts, Cress. 
Sampronota Americans. Cress.
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Gregarinie meet they adhere one to the other, and then surround themselves with a 
cyst. The partition between them disappears ; the nuclei also disappear and then the 
case becomes filled with spindle-shaped bodies called “ pseudonavicellie,’' which in due 
time escape from the cyst into the surrounding medium. Their after history is not 
yet told.

It is said that when a gregarina finds itself left in a state of single blessedness it 
does not give itself over to despair, but proceeds to encyst itself, and to produce pseudo­
navicellie on its own account.

The internal insect-parasites of insects are of two kinds: (1) Those that complete 
their metamorphoses within their victims ; and (2) Those that leave their hosts on the 
completion of the larval

Of the former, Rhogns intermedins, Cress, affords us an example. It assails the larvie 
of 4-P**tebt hastulifera Abbot and Smith, which feeds upon the alder Aldus incana, 
Willdenow.^zvt

The parasitized Apatela larva may be found in the autumn attached to the leaves 
and stems of the plant. In them the ichneumon grubs, having attained their growth, 
form their thin, brown, closely-woven cocoons, which are arranged at an angle of about 
forty-five degrees, and usually in four rows. I have drawn out with a setting-needle 
no less than thirty -five pups- from one caterpillar. They were all placed with the head 
upward. Very regular rows of round holes show how the adult ichneumons escape from 
their nurseries. As I have found the Hies at large in the middle of October I presume 
that lome of them, at any rate, pass the winter in the perfect state.

’’ here are much larger insects that undergo all their changes within their hosts such 
as Of, '.in maerurum, Linn, Fig 38, in the Saturniadae, Opheletes tjlaucopterns, Linn, in 
Oimbe. . The eggs of these are laid singly or in pairs.

Fig. 39.

Fig. 38.

Of parasites that leave their hosts when full fed and before undergoing the pupal 
change Apanteles longicomus, Prov, is an example. The fluffy, yellow masses of the 
cocoons of this species may often be seen attached to the remains of noc'.uid larvie, under 
the rails of fences, etc.

What entomological neophyte has not experienced the disappointment of finding, on 
a sudden, a carefully tended Sphinx caterpillar in a state of collapse, and bristling with 
the larvie of some microgaster, that have extruded themselves from it, and that proceed 
to spin their cocoons about its remains.

But surely the most economical of all the internal insect parasites is the well-known 
Cryptns extrematus, Cress. The larvie of this insect find themselves, they know not how, 
in the inside of a caterpillar of Platysamia Cecropia, Linn, and forthwith commence the 
herculean task of reversing the state of things in which they find themselves, and of 
environing their environment—putting the outside grub into their insides—beginning 
with the fatty portions of it. Numbers and perseverance accomplish the task, but not
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before the caterpillar has spun its wonderful cocoon. When this is finished the Cryptus 
larvæ, finding no more fat in preparation, hold a grand carnival on the vitals and frame 
of their host, and then spin their own cocoons within the snug winter quarters prepared 
by their unhappy victim. In them they lie through the winter as snugly packed, Fig, 39, 
as herrings in a barrel or sardines in a box.

Cannibals.
Among insect feeders upon insects the “ Cannibals ” must not be passed by. Of 

English caterpillars that have a bad reputation as such, Thyatira derasa, Characlea 
Delphinii and Coemia trapr.-.ina are well-known examples. With Manila Carolina Linn, 
the nuptial embrace has been known to end in the death grip, and the female to make a 
wedding breakfast of her spouse.

But the most startling story of all was told by J. F. Stephens, author of ‘ Illustra­
tions of British Entomology.” He said <,hat having turned the tail of a dragon fly 
round to the head he saw the insect make a meal of four joints of A
its own abdomen. (See Ent. Mag. 1., p. 518). If this story had not 
come from so good a source, we should have thought it of like kind to 
that told of the Irishman, who, having disturbed a mud-turtle, “saw 
the baste swallow its own head.”

There remains one other sort of devourers of insects that I wish 
to notice before concluding my paper-—it is

Fungi.

We are accustomed to the idea of insects feeding upon vegetables, 
but that of vegetables feeding upon insects is not so familiar to us.

A fungus that has excited much interest amongst naturalists is the 
Splueria Robertsiana, which grows in, and out from, the caterpillar of a 
New Zealand Ghost-moth, Hepialus virescem. This caterpillar under­
goes its pupal change in the soil. But it often happens that a spore 
from the Sph<eria finds a lodgment upon the body of a Hepialus cater­
pillar—usually between the head and the segment following—and, vege­
tating there, penetrates to the creature’s inside. The animal contents 
of the caterpillar are by degrees exhausted by the fungus, and the 
skin—which retains its perfect form—becomes filled with vegetable 
tissues. At the same time one or more sprouts from the fungus rise 
through the soil, and into the open air. Fig 40. The sporules are 
formed round the top of this shoot, which is sometimes ten inches long.
The parasitized larva is called by the Maories “ Hotete.” It is sought for 
by them and greedily eaten. It is said to have a nutty taste.

There is a fungus of somewhat similar habits that affects the 
larvæ of the May-beetle, Lachnosterna Juaea, Friihl. It is found at 
Quebec.

In my paper entitled “ A Day in the Woods,” published in the 
Society’s twenty-first Report, I told of a fungus Entomophtora grylli 
var. aulic.a. Frea. that was destroying the caterpillars of Arctians of differ­
ent kinds. This fungus is still destructive. It affects particularly the 
larvæ of Lnugrrrjpa, Acrœa Drury and Updotâma Virpinica, Fabr.

It may that four meadows havéneen presfei-ved from depreda­
tions, such as those described by Harris, under the head of “ The Salt 
Marsh Caterpillar,”—(“Insects Injurious to Vegetation,” p. 351), by the 
agency of this fungus. jr;g, 40,

Time would fail to do justice to my theme— a volume might be written on every 
division of it ; but I trust that I have said enough to awaken interest, and to stimulate 
research.
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ÇCtrA*-»- j
AN ATTACK OF K£ü£JiXlA.INTERPUNOTELLA./*('

By H A. Stevenson, London.

Attack.—Slender white or pinkish cylindrical caterpillars from one half to three- 
quarter inches in length, with reddish-brown heads ; a dark brown stripe runs along the 
side. The caterpillars were found feeding on raisins, prunes, rice, currants, dried apples, 
and wherever found they could be traced by whitish silk threads or webs. The caterpillars, 
when full-grown, spin close whitish or greyish-white cocoons about a half-inch long and 
one-sixteenth of an inch in diameter. When the caterpillars emerge from the cocoons 
they are a narrow rolled-np-like moth, and are a brownish-grey color with a golden lustre. 
A more complete report of this insect is contained on page 77 of Mr. Fletcher’s report 
in'the Experimental Farm Reports for the year 1889.

Qn August 17th I was called to a wholesale warehouse in this city (London), where 
they said they werTTtroubled for the last three days with a small moth, which was increas­
ing very rapidly. When I went down there these small moths were flying all over the 
warehouse in great abundance, from the cellar to attic ; they were even on the outside of 
the front door, and they "had originally started at the back door. I asked them where 
they came from, and they replied that they did not know where they came from, as the 
first were observed only three days before, so, after looking over the place I came 
across a shipment of Sultana raisins behind the back door and alongside the elevator. 
There were about 500 boxes, lind the boxes were almost covered with the caterpillars 
and the moths. The moths were flying about in great abundance. A great number of 
the caterpillars had fallen down the elevator into the collar, and some had also climbed 
up the supports of the elevator into the upper stories. The caterpillars had also pene­
trated into the adjoining rooms, and were swarming over the tea chests in great numbers 
—in fact, were into everything.

The raisins had been imported from Smyrna by Liverpool and Montreal, on October 
20th, 1893, and had remained in the warehouse since then.

In three days from the time they were first noticed they had swarmed all over the 
warehouse.

Remedies —I recommended that the raisins and the tea chests, which were swarming 
with the caterpillars and moths should be placed in some large boxes which were air­
tight, and in which some bisulphide of carbon had been exposed in open dishes and left 
for a time. The moths and caterpillars on the tea chests soon fell off, as they had not 
penetrated into the interior. But the raisins were left over night in the boxes and the 
pests were soon destroyed. The firm tried spraying the place with the bisulphide, but it 
dissolved all the rubber atomizers used.

At night some bisulphide of carbon was exposed through the different parts of the 
warehouse, and the proprietor collected the keys from the different employees and cau­
tioned them about the use of lights, as the bisulphide of carbon is very inflammable, and 
the whole warehouse was swept thoroughly through with a good stiff broom.

The raisins were unpacked and picked over and thoroughly cleaned and reboxed again 
as good as new. I have been in the warehouse several times since, and have not noticed 
the recurrence of the insect.

Thanks are due to Mr. Moffat, who at once identified the insect and compared it 
with the specimens in the Society’s collection. And thanks are also due to Mr. J. 
Fletcher, of Ottawa, to whom specimens were sent, which he identified as Ephestia 
interpunctella, and also for his immediate reply concerning the destruction of the pest
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THE ECONOMIC VALUE OF PARASITISM.

By F. M. Webster.

In the term parasitism, as here used, is included the preying of one organism upon 
another, whereby the latter is largely kept within normal, numerical bounds, or is reduced 
to such conditions when it rises beyond them. Or, in other words, the preying of certain 
so-called beneficial insects upon others called destructive, and the action of fungoid 
growths upon such destructive species. Parasitism, in its,broadest sense, has been aptly 
termed the balance wheel of nature, because of its similarity in effect to the mechanical 
contrivance bearing that name, which is instrumental in equalizing the irregularities of 
motion, in the machinery of which it is a part, and hence dependant upon the same 
source for its motive power.

The effect of vegetable devouring insects is to prevent the encroaching of one vege­
table upon another, lest the latter should be exterminated : and the insect and fungoid 
enemies of such vegetable-feeding insects prey upon them in order that they do not them­
selves carry their work to such an extent as to exterminate the plant they are only 
designed to restrict. Thus we have a plant being fed upon by a species of insect, which 
insect is being kept from exterminating this plant by its own or primary parasites, and 
these in turn are kept from destroying all of the plant feeding insects by still other para 
sites, known as secondary parasites, and these also have their parasites, known as tertiary 
parasites, and besides are more or less influenced by meteorological environment. To 
make the matter still clearer, it is as if a number of men were sent to prune an orchard, 
and a superintendent sent with them to see that the task was not over done, he too, 
being amenable to still other authority.

Now, both plants and insects are capable of reproducing far beyond the number of 
young ordinarily required to keep these elements in equilibrium ; but when, from any 
cause, one of them becomes abnormally reduced, this reserve reproductive force is brought 
into play, and the weakened element is thus soon able to regain its normal numerical 
power, but is restrained from going beyond. We thus have a huge piece of natural 
mechanism, self-regulating and self-adjusting, the balance wheel of which is parasitism.

Under perfectly natural conditions and uninfluenced by man, all of these natural 
organisms work in unison, as above indicated, and a temporary disarrangement of any 
one element, due to outside causes, such as the weather, is soon readjusted with little 
more disturbance to the others than would result to the Gulf of Mexico from the drop­
ping of a pebble into the middle of the Atlantic ocean. In some cases a few plants 
might be killed throughout the local areas, but these would soon be replaced by others. 
But the husbandman now appears and upsets this equilibrium by destroying hundreds of 
species of plants over an area of millions of acres, and in their stead replacing 
but one. He causes a thousand apple trees to grow where nature intended but ten should 
exist. He causes the ground to produce a thousand grain plants, where nature intended 
but one to grow, and to produce seed far in excess of nature’s requirements. The result 
is that the insect enemies of these cultivated plants, or such insects as can feed upon 
them, are greatly increased in numbers, because more of the young find a sufficient 
amount of food to develop them, and because they are needed by nature to counteract 
the influence of man. Later, the parasites, both primary, secondary and tertiary, 
increase for precisely similar reasons, and in obedience to the same laws, though, of course, 
they follow more or less distantly the movements of their hosts. From the fact that 
their movements do follow more or less distantly the ebb and flow of their respective 
hosts, the question of the economic importance of their influence has remained unsettled, 
and, by some, has even been doubted. When we come to consider that but an exceed­
ingly small percentage of the movements of these insects ever reaches the eyes of even 
the most observing entomologist, and of the interactions of these organisms we really 
know but very little, it will be observed that to estimate the economic value of their 
influences is a very difficult task, if one expects to be just and secure the actual facts. A 
millionaire, in one of our larger cities, may replenish his purse at the bank each morning and 
go about among the poor, supplying to the needy a coat here, a pair of shoes there, a break-
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fast in one place and a supper in another ; medicine for one sick mortal and medical attention 
for another ; and go on in this way for years without being known outside of his own city, 
especially if he does not choose to advertise his generosity. But let him once fall into 
the clutches of a dissolute woman whom he may have, out of pity, befriended, and he will 
be publicly introduced from one side of the continent to the other, and the student of 
human nature will, indeed, have to be exceedingly guarded in his conclusions if he 
expects to get an unbiased estimate of this man’s character, based only on the facts thus 
placed in his possession. Yet it seems to me that he is in as proper position to do so, 
as is even the working entomologist to pass upon the value of parasites in overcoming an 
invasion before more or less financial loss has accrued, basing his judgment upon the fail­
ures to do so that have come under his observation, and necessarily leaving what he does 
not see out of consideration. I do not believe anyone, be he ever so good an observer, 
can, within the space of one life time, collect data sufficient upon which to base the state­
ment that '* they usually appear in force only after the damage is done.” Twenty years 
of close observation of insects, in the fields, leads me to make this statement ; and I ven­
ture to say that in ninety-nine cases out of one hundred, an invasion of an injurious 
insect will attract the attention of an ordinary entomologist only when its parasites fail 
to overcome it before it has caused monetary loss. If the entomologist does not see 
them, how much more likely is the ordinary farmer to note these conflicts between para­
sites and hosts I It is the failures that usually first attract our attention, while the suc­
cesses are more often unobserved, and, such being the case, how can we, with justice, 
weigh evidence we do not possess, and of the magnitude of which we can have little con­
ception.

Now, I will give a few personal observations relative to this matter, which illustrate 
the fact that thousands of similar cases might pass unnoticed, even by those possessing 
fair abilities for seeing such things.

Ten years ago, in Indiana, I was studying wheat insects, and found the Wheat Midge 
larva1, Diplosis tritici, exceedingly abundant in a number of fields ; enough so to threaten 
serious injury to the crop. Soon after I observed these, considerable numbers of Coc- 
cinellidæ and Telephoridœ, were running about over the heads of the wheat, thrusting 
their own heads down among the bracts, and feeding among the maggots of the Diplosis. 
Some of the Telephoridœ were venturesome enough to thrust their heads among the bracts 
in order to secure such of their prey as were exposed by the bending of the head as it 
swayed in the wind and were caught by the wheat head suddenly returning to an upright 
position, and if a breeze did not soon release them, paid the penalty of their temerity with 
their lives. Thousand of these carnivorous beetles were present, and they must have 
destroyed millions of the Diplosis larvæ, in the ten days to two weeks they were observed at 
work, and no pereeivable injury resulted from the invasion of the midge.

A few years later a couple of coniferous trees on the campus of a western University 
were attacked by a scale insect, Mytilaspis pinifoliœ, if I recollect correctly, and by mid­
summer the leaves had a decidedly whitish tinge, as if sprayed with a dilute whitewash, 
and besides, took on a sickly look. In the meantime a colony of Chilocorus bivulnerus, 
or Twice Stabbed Lady Beetles, (Fig. 41), as they are commonly cilled, took up their 
abode on the trees, deposited their eggs and with the larvæ from these (Fig. 42) began to 
destroy the scales. All through the autumn the contest was waged, and with the coming 
of cold weather all the beetles, which had long before escaped from their pupa casts, went 
into winter quarters. With the coming of spring they were observed to return to the trees, 
and again began the contest in turn giving way to their larvæ, and these emerging as adults. 
In early summer the ends of the branches began to show leaves free lrom scales, and by 
the coming of winter again the outbreak of the pest had apparently been entirely overcome, 
and the fall rains washed off all vestige of the conquered hosts. The invasion had been over­
come, and I doubt if another person besides myself had been aware of the two years’conflict.

Later, the maples along one of the principal residence avenues of Columbus, Ohio, 
were threatened with an invasion of the Maple Bark Louse, Pulvinaria innutnerabilis, 
(Fig. 43), and the trees would certainly have been overrun the following year, had not 
this same Lady Beetle appeared in numbers, and with their larvæ so reduced the pest in 
numbers as to render injury impossible.
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The appearance of the G rain Aphis, Siphonnphora arenae, in such enormous numbers, 
during some seasons and the almost total absence of them during others, are matters of 
continued observation, but the causes therefor are not well understood. The present 
season, there was, quite early, indication of an outbreak of this species, but later it 
largely disappeared, while the cause for its doing so is obscure. Now, with all the light 
on the subject that I have been able to gain from several years’ study of this insect, I am 
about convinced that the secret lies in the condition of the weather during spring ; that

'

Fig. 41.

Fig. 43Fig. 42

cold, wet weather, at that season retards the development of their Hymenopterous para­
sites, by which they are largely held in check, but does not retard their own development 
to the same extent, thus giving them an advantage, early in the season, which is some­
times not overcome until much later and after the aphis has worked some injury. One 
other observation and I am done, though if space would allow, and time permitted me to 
go over my note books, I could multiply the number by at least fifty.

Late in April and early in May of the present year, there was considerable con­
sternation among the farmers over a large portion of the State of Ohio, caused by the 
appearance of enormous numbers of the larviv of the Clover Leaf Weevil, Phytonomua 
punctatus, in the clover fields. These larvae were literally swarming and eating the plants to 
the ground, which, together with the drouth prevailing at the time over the northern 
portion of the State, gave matters anything but a favorable appearance, and it seemed 
that many fields could not escape ruin. In fact, an occasional farmer was frightened into 
plowing up his fields. But just here a fungous disease, Entomophthora aphaeros/ierma, 
Fresn., appeared and the effect was astounding. Farmers who had about given up all 
hope of a hay crop, wrote to say that the worms were all dead or dying and they could 
not find a live one. One farmer, who came in to consult me about breaking up his field, 
came a few days later to say that all the worms were dead or dying, and I found a close 
search was necessary to fine a healthy one of any size, and but few of even the youngest. 
Now, I do not believe a million dollars would cover the saving to the hay crop of Ohio, 
by this minute fungus, the present year. But this is not all. Soon after, rains occurred 
and the effect of the worms resulted only in retarding the blooming of the clover, pre­
cisely the effect of mowing or pasturing when done to prevent the depredations of the 
Olover-seed Midge, Cecidomyia leguminieola, and whether the result was the same or not, 
the farmers over the area covered by this Leaf W eevil, harvested a good crop of clover 
seed.
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As previously stated, I do not even pretend to have observed a one-thousandth 
part of similar instances that have been going on in every locality each year. And I 
repeat again, it is the cases where parasites fail to overcome a destructive insect, before it 
occasions financial loss, that are the exceptional ones, and the nature of these failures is 
such that we see and recognize them tar more readily then where the reverse is the case. 
It is the damage that we see, and this being the case, how can we see it before it exists 1 
Not only this, but I believe the great fundamental principle involved in the use of insec­
ticides is to assist parasites in doing their work ; and as we get to applying them more 
and more intelligently, we shall watch for the exceptional cases where parasites are weak 
in numbers, and by artificial methods, seek to oiler a substitute for the lack of numerical 
strength.

A RE-APPEARANCE OF PIERIS PROTODICE BOISD.
Pr/ /

By J. Alston Moffat, London, Ont.
Lee

On the l§th day of October, 1894, I received a P. protodice from Mr. C. Anderson, 
a young collector of London, who has done some excellent work during the past summer, 
by sugaring in his father’s garden. A few days previously he had called on me to say 
that he had seen on the street a white butterfly that was new to him. Failing to recog­
nize his description of it, I showed him the drawer containing the Pieris, when he at once 
pointed to the female of protodice (see fig. 15) as like what he had seen. I gave him some 
information about the peculiar history of that butterfly which excited his interest, and he 
determined to make an effort to obtain some of them. With that end in view, he went 
on the 17th to a locality which he thought was the one most likely for them to be found 
in, with the result that he secured a pair of them, and when he showed them to me on 
the 18th they were yet alive. This is the first living pair of that butterfly that I have 
seen since the autumn of 1872, when Pierig rapae, the imported cabbage butterfly appeared 
on the stage to act its part, whilst the native one retired from view.

In 1887, Mr. S. H. Scudder, of Boston, published a most interesting account of the 
introduction and spread of Pieris rapœ from 1860, the year in which Mr. Couper captured 
a few specimens at Quebec, where it is supposed to have been landed, and the first reported 
to have been seen on this continent, to 1886, when it had reached the Rocky Mountains. 
This history of the introduction and spread of P. rapœ is full of interest and importance 
to the cultivators of some of the most valuable products of the field and garden ; but the 
fact, that as the imported rapae advanced the native protodice disappeared, has ever seemed 
to me to be one of the most singular and interesting events in natural history that has 
come under my observation.

I have seen the statement made by various writers, that Pieris oleracea, also native, 
has disappeared from their locality on the advent of rapœ. This does not accord with 
my experience. Oleracea I always found to be confined to certain locations, periodical 
in its appearance and never very plentiful ; and so it has continued to be. But protodice 
used to be more or less abundant every autumn until rapœ came, when it totally disap­
peared from my field of observation.

Mr. Scudder in tracing rapœ's gradual spread westward, says : “ In 1873, as before 
stated, it reached Port Hope, and ‘ F. C. L.’ reports taking his first specimen at Dunn in 
Haldimand county, Ontario, (Can. Ent. vi. 60), and some were taken at Hamilton (J. A. 
Moffat), where one would have looked for it the preceding year from its presence then at 
Toronto.”

I have always felt quite certain that rapœ was present at Hamilton during the fall 
of 1872, although I did not notice it. My attention was arrested that season by the 
unusual abundance of cabbage butterflies, which I set down without examination as
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protodice. Not being informed about the advance of rapic, I did not suspect its presence 
until the following winter, when upon a visit to Dundas I saw specimens of it in Mr. 
Kyle’s collection which he had captured in his own garden the previous summer without 
suspecting that they were other than a variation of the native protodice. So that if I had 
examined closely, I have not the slightest doubt but I would have found rapce helping to 
swell the numbers that so attracted my attention during the autumn collecting ; confirm­
ing Mr. Scudder’s expectations. Moreover, I found rapoe in the spring of 1873, indicating 
that it must have been present the previous fall. From that onward, I saw no more pro 
todice, their place being taken by rapce. And this I believe corresponds with the expe­
rience of Canadian collectors.

I have never seen this sudden and total disappearance of Pieris protodice satisfactorily 
accounted for. When I have seen the subject touched upon, it has usually been dis­
missed with a reference to “ the struggle for existence and the survival of the fittest,” 
which does not seem to me to apply in this case at all. The breeding habits of the two 
differ considerably ; the native protodice was quite content to make use of the natural 
products of the soil for its purpose, whilst the imported rapce attacks first, and in pre­
ference to all others the cultivated ones. So there need have been no “ struggle ” between 
the two on that point, us there was plenty lor both, and as the lame of rapce had an 
abundance of vegetable food to its liking, it would not devour that of the other even if 
it had met with it on the same plant. As that theory does not account for the disappear­
ance of protodice, I have to look tor one that will meet the requirements of the case.

It is a well-known principle in biology, that there are races of animals of the same 
species, that are possessed of different constitutions and dispositions, and that there are in 
nature, external influences at work which, acting upon the living organism will produce 
such differences. That in some instances, such differences manifest themselves geographi­
cally, and are spoken of as geologic and climatic, or as pertaining to the soil and climate. 
That races may differ in strength of constitution and character according to the part of 
the globe to which they belong. And that a strong race commingling with a feeble one, 
will impress its peculiarities upon the results of such a union and make its controlling 
power manifest.

Now it is generally admitted, that the life of Europe is of a more vigorous, tenacious 
and aggressive character than that indigenous to this continent ; therefore I come to the 
conclusion that protodice and rapce are but different races of the one species, and that 
when they met and commingled, the stronger constitution and proclivities of rap<e pre 
vailed, and the outcome of the union were all stamped unmistakably rapce, the characteris 
tics of protodice being completely absorbed and obliterated. This seems to me to be quite 
sufficient to satisfactorily account for all that has occurred in connection with these two 
butterflies, and if it is correct then the probabality amounts almost to a certainty, that, 
sooner or later protodice will return. This is not a prophecy, but a simple deduction from 
the well known laws of nature ; for the external influences that produced the typical pro­
todice and brought it into harmony with its environment at first are still at work, and 
working in the same direction. Therefore, when these external influences have had suffi­
cient time to work their utmost upon rapce, and no fresh importations take place, a 
reversion to the original type will be brought about as a matter of course.

In seasons of its greatest abundance, protodice never caused any serious injury to 
cabbage, in this northern portion of the continent at least. Its larva was quite content 
to feed upon the loose outside leaves of the plants, and so did but little harm ; but the 
larvie of rapce will eat their way into the solid heart of the largest heads, injuring them 
greatly, if not ruining them utterly. If then protodice should return with its original dis­
position unimpaired and supplant rapie, it will be a welcome transformation to the culti­
vators of that useful vegetable.
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REMARKS ON THE STRUCTURE OF THE UNDEVELOPED WINGS OF
THE SATURNI1DÆ.

By J. Alston Moffat.

I have had an opportunity of making further microscopical examination into the 
condition of the undeveloped wings of one of the large Saturniidie.

During the winter of 1893 and 1894, I secured a large number of the cocoons of 
Attacus promethea and Telua polyphemus. In the early spring of 1894 I watched them 
closely, so as to secure, if possible, some of the moths on their escape from the cocoon, 
before expansion had commenced.

I was fortunate on being present at the moment of emergence of a fine large speci­
men of T. polyphemut, which I killed at once before growth had s tarte d. After removing 
the front winglet from its socket in the thorax, I found that the crimpling of the heavy 
nervures on the costal margin had relaxed, yet, even with that addition to its size, it 
measured only five-eighths of an inch in length and about three-eighths at its widest part ; 
which might have expanded to three and a half inches in length, and one and a half at its 
widest part.

-I did not discover anything new about the structure of the nervures, but I paid 
(special attention to them in relation to some suggestions that were made in connection 
with my former observations, to see how far they might be correct or otherwise.

One was, that the nervures might be constructed spirally, and that the extension of 
the membrane of the wing might be produced by, as it were, the relaxing of a compressed 
spring. I could see nothing to confirm such a view. The prominent rings of each 
segment made a complete circle. The extension of the nervure is in a straight line, 
something after the manner of the drawing out of a telescope, only, the one section not 
merely draws out of the other, but the small end of the one section draws out with it the 
inside of the large end, and keeps on extending until the nervure is all brought to a uni­
form thickness, with a slight reduction to the outer end.

It has been claimed by some, that the fluid enters the nervures and assists in the 
extension of the membrane. This, I am satisfied, is not the case. I examined the large 
nervures of an expanded wing, and found some parts of them hollow, and quite empty, 
which would not have been so if fluid had entered them. Moreover, the parts ol the 
nervures where the segments unite seem to be solid, somewhat resembling the joints of a 
bamboo-cane, which would make the passing of the fluid through them almost, if not 
quite, impossible. My impression is, that the nervures do not in any measure contribute 
toward the extension of the wing, but depend for their own extension upon the pressure 
derived from the fluid flowing between the membranes.

The amount of fluid stored up in a newly emerged imago to be used in expanding the 
wing, must be very great. One of my A. cecropia in coming out of the cocoon, had in 
some way got a piece torn off a front winglet. Whilst expanding, fluid began to show at 
the break, and by the time the wing was fully extended, large drops hung all along the 
broken edge. This wing expanded as perfectly as the unbroken one ; showing that there 
was enough fluid to do the work and some to spare.

I thought by maceration and manipulation to draw out the winglet to some extent ; 
but was disappointed and not a little surprised to find that I could make little or no 
impression upon it in that direction. I afterwards thought that I discovered the reason 
of my failure.

I succeeded in cutting out a longitudinal section from between the heavy costal 
nervures of the winglet. Placing it on one of its cut edges under the microscope, I found 
that I had got a beautiful and intensely interesting object of contemplation, The gather­
ings of the membrane on the upper surface of the winglet, lay before me in a uniformly 
symmetrical row of elongated loops, with a row of tiny scales on the crest of each. The 
loops were nearly closed at their base, widest a little above their centre, making a narrow 
curve at their apex, open and quite empty. I looked for, and expected to find in the
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membrane of the underside, loops or gatherings, corresponding in some measure to those 
of the upper side, but could see none or anything resembling them. The membrane 
appeared only roughened and wrinkled. It was extremely thin and very frail, and the 
base of the loops seemed to be attached to its inner surface. The thought occurred to me 
that this would account for my inability to draw out the membrane of the winglet, and 
will in a measure explain the reason for the comparative slowness of their expansion as 
compared with butterflies. That is, supposing the wings of butterflies are constructed 
upon a different principle ; but this is a point which will require much more careful 
investigation than I have given to it.

The extent to which the fluid of the insect gives color to the scales is a very inter­
esting subject for consideration. The fluid differs in color in different species. The color 
of the fluid decides the color of the membrane in the expanded wing ; but to what extent 
it affects the color of the scales is not so easily determined.

Prof. V. L. Kellogg, in his able and interesting paper, “The Taxonomic Value 
of the Scales of the Lepidoptera,” which appeared in the Kansas University Quarterly, 
for July, 1894, on page 49 says: “The scales are attached to the wings by means of 
their short pedicels fitting into minute pouches or cups on the surface of the wing mem­
brane. . . . The cups sink but slightly into the wing-membrane, the outer open end
being at the surface of the membrane,’ and the inner closed end or bottom of the pocket, 
being only slightly below the surface. . . . Thus the cups are more truly little
pockets on the surface of the wing, than pits or cavities in it.” On page 50 he says : 
“ The pedicels of the scales are of slightly varying shapes and of different lengths, corres­
ponding with the pockets into which they fit. Those which enter insertion-cups which 
are expanded at the base, or at some point between the base and the mouth, present at 
the tip or between the tip and the point of merging into the blade of the scale, respect­
ively, a slight expansion, so that they are pretty firmly held in the cup by a sort of ball 
and socket attachment."

These quotations convey no intimation that there is any opening at the top of the 
scale, or that the tip passes through the inner surface of the membrane, whereby the fluid 
could enter the scales whilst flowing between the upper and under membranes of the 
wings. And yet I think we have positive proof that in some instances the fluid does 
enter the scales and influences to some extent their color.

When commencing his description of the structure of scales, the Professor, on page 
51, says : “ The scales are flattened sacs, composed of two membranes, enclosing some­
times only air, sometimes pigment granules attached to the inner face of one of the mem­
branes, and sometimes (as observed in cabinet specimens) the dry remains of what mav 
have been during life an internal pulp.” Here in a foot note, Prof. Kellogg refers to 
Minot and Burgess, who, in their description of the anatomy of Aletia, declare that in all 
of the scales examined by them there was always an internal pulp which contained color­
ing matter. Then on page 09 Prof. Kellogg slates that : “The colors of scales are pro­
duced by two causes: (1) The presence of pigment; (2) The overlapping, lamination 
and striation of the scales which produce those familiar but striking optical phenomena 
due to the interference of the waves of light. Combinations of these causes are usually 
present, so that the resulting color effects are practically incapable of analysis."

But there is a third cause of coloring. The long, slender scales on the winglets of a 
newly emerged luna are as pure a white as those upon the abdomen ; when the wings are 
expanded these same scales are tinged with yellow. Whence did they obtain it ? It is a 
well-known fact in the coloring of materials that a small quantity of green entering a pure 
white, a yellow is the natural result. Therefore the conclusion to me is irresistible, that 
a portion of the green fluid passing between the membranes of the expanding wings 
entered the scales—not enough to make them green, but sufficient to make them yellow. 
And there may be other lepidopterus insects which have the color of their scales modified 
in a similar way, but which will have to be detected by observing and comparing them 
in their unexpanded state with those on the expanded wing. The scales on an undeveloped 
wing are as much compressed, in proportion to their size, as the wing itself. As it
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requires the action of the fluid to expand the wing, the natural inference is, that similar 
causes are required to produce similar results in the scale ; but whether there is an open­
ing in the scale corresponding to that at the base of the wing, to admit the fluid, or 
whether it enters by cell absorption, has yet to be demonstrated. In the great majority 
of cases the scales have their colors decided in the chrysalis, by internal pigments pro­
bably, What change takes place, if any, during expansion, I have not been able to ascer­
tain, except a perceptible brightening of the colors.

After my paper was written I received from Mr. Balkwill a chrysalid of D. archi/ipua, 
which had matured up to the point of emerging, then died before accomplishing it. I 
removed a winglet and proceeded to investigate. I failed to extend this winglet as com­
pletely as I did that of Polyphemus. It was much more elastic, and I could draw it out 
about half its own length, but it would go back again, and it was easier drawn out 
laterally than longitudinally. I found it impossible to remove the scales by any means 
at my disposal, and was becoming hopeless of seeing the structure of the membrane. I 
removed the costal nervure, and when examining the cut edge with a lens I perceived in 
one place that the edges of the membranes had parted. By many efforts and steady direct­
ing I succeeded in getting the point of a pin between them, when I found that the wing­
let was like an empty sac. The two membranes were not in the least attached ; even at 
the edges there was no pressure required to separate them, and the only thing that showed 
any symptom of holding them together was the fringes ; so I separated the two mem­
branes clean from base to apex without an effort, when the whole structure of the winglet 
was exposed to view. The nervures are in the upper membrane, with a groove in the 
lower, opposite, into which they fit. Both membranes are structurally alike, but the 
gatherings are perceptibly finer in the lower as compared with the upper. The surface, 
under the microscope, presented the appearance of a multitude of light grey transverse 
lines with dark spaces between. The gray lines are the under edge of the gatherings, 
whilst the dark spaces are the openings into the loops, on the crest of which the scales 
are situated. The transverse lines are not solid lines, but seemed to be made up of minute 
elongated dots. Near the base of the winglet some of the lines had the appearance of 
being composed of wide-spread W’s. Elsewhere the lines of the W’s were erect and closely 
packed. This gives quite a different view of the wing structure from that obtained in my 
former observations of the upper surface of the membrane. Here we see all the material 
that is required for producing a wing two inches in length by one inch at its widest part, 
compressed into a space less than three-fourths ot an inch long and three-eighths wide. We 
also see that then is nothing to prevent its rapid, or even instantaneous expansion when 
the fluid from the living insect enters between the membranes in sufficient quantity and 
force ; but that is required for the purpose, and nothing else seems capable of producing 
the wing extension ; but why the fluid does not escape at the edges I do not know, and 
yet all the butterflies that I have observed burst their chrysalis always let fall some drops 
of fluid, and it may be that this is whence they come, and which would also account for 
the general external moistness of the imago at that time.

But to return to a consideration of the moths. I am now convinced that there must 
be an actual growth of the lower membrane during the progress of their wing expansion. 
There is nothing in its structure resembling the gatherings observed ir. the lower mem­
brane of this butterfly. There is an appearance of looseness in its texture, but it has none 
of the elasticity of the other ; it would tear rather then yield. Then again, when small 
moths are expanding their wings, the edges invariably curl under, as if the upper surface 
was extending more rapidly than the lower, which no doubt is the case, and is the cause 
of the curling, and as they press the two upper surfaces together it assists in extending 
the lower membrane and straightens out the curls. Here the question arise1:, are the 
wings of all moths constructed on the same principle 1 And are those of bu.terflies all 
constructed upon the other ? The further one travels along such a road the greater appears 
the distance to the end.

5 (EN.)
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BORDEAUX MIXTURE AS A DETERRENT AGAINST FLEA BEETLES. 
By L. R. Jones, Burlington, Vt.

Bordeaux mixture is a remarkable compound. After many comparative tests, ex 
perimenters have decided that no other mixture or solution yet discovered is equal to it 
as a general fungicide. Furthermore, those who have studied its action upon plants are 
agreed that it exerts upon them some beneficial influence entirely apart from its fungi­
cidal effects.*

So far as I know, however, Bordeaux mixture has never before been experimentally 
shown to have value as a remedy against insects. Some experiments in this line made at 
the Vermont Experiment Station during 1893 and 1894 will therefore have so general an 
interest that I present the results before this Society.

Potato plants in Vermont suffer from the attacks of the cucumber flea beetle 
(Crepidodera Cucumeris, Harris). I cannot estimate the amount of the damage to the 
entire potato crop of the State from these insects, but I am convinced that it is most 
serious, especially during a dry summer, such as we have just experienced. In con 
firmation, I will pass around for your inspection, some leaves taken from our experimen­
tal potato plot at Burlington. You will perceive that many of them are com­
pletely riddled with the small holes eaten by these flea beetles. These leaves do not 
exaggerate the condition of the entire plants in many portions of our field. Leaves 
punctured and even skeletonized, as some of these are, su fier much from the loss of so 
considerable a portion of their leaf tissue. Moreover, leaves thus mutilated are most 
disastrously exposed to the effects of drouth during dry weather, and to the inroads of 
fungi and other parasites during wet weather. Indeed, these secondary injuries follow 
so closely after the attacks of the flea beetle, and the beetles themselves are so small and 
shy, that the great majority of potato growers attribute the entire trouble to these 
secondary agencies.

Entomologists have tried many remedies against these flea beetles. The one com­
monly recommended by them for use on potatoes is the standard insecticide, Paris green, 
mixed with land plaster and dusted upon the plants. As will be seen from our results 
below this poison has been of comparatively slight value with us. Certain fungicidal 
compounds, however, proved of decided worth in our experiments of 1893. These fungi­
cides were originally applied to check the fungous diseases to which potatoes in Vermont 
are especially liable. Noticing that these sprayed rows were less badly eaten by the flea 
beetles, a careful count was made of the number of holes in fifty leaflets from each row 
of one plot under treatment. The results were as follows :f

In 50 leaflets sprayed with.... very weak Bordeaux mixture,
“ “ “ “ .... ammoniacal copper carbonate,
“ “ “ “ .... modified eau celeste,
“ “ “ “ .... weak Bordeaux mixture,
“ “ “ “ .... strong Bordeaux mixture,
“ “ “ “ .... strong Bordeaux mixture and soap,

These plants had been sprayed but once, August 1st. The examination was made 
August 12th. From our observations during the present summer (1894), we are con­
vinced that most of the holes in the leaves rprayed with Bordeaux mixture had been 
made before the plants were sprayed at all, before August 1st. The present season 
observations upon these insects were begun earlier. The beetles were first seen about 
June 1st. By June 12th some of our early potatoes were badly eaten. This attack 
lasted but a short time, however, and during the latter part, of June and first two weeks 
of July but few beetles were seen. Suddenly, about July 20th, they again appeared in 
large numbers, and during the next ten days did great damage to unprotected potato 
plants. Previous to this time portions of our plants had been sprayed with various 
fungicides, and all the plants sprayed with the stronger copper compounds, especially 
with the Bordeaux mixture, have remained practically free from the flea beetle injuries 
up to date.

1,794 holes
1,587
1,376
1,295
1,194

945

U. S. Dept. Agric., Div. Veg. Path., Bui. 7, p. 31.
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It has been unusually dry with us, and in consequence our field is free from fungus 
troubles, yet the contrast between the sprayed and unsprayed rows is most striking. On 
the unsprayed rows every leaflet has from 50 to 500 flea beetle punctures, the plants are 
pale and sickly, and are already beginning to shrivel trom the drought. The rows 
sprayed with Bordeaux mixture are practically free from the flea beetle mutilations, vigor­
ous and thrifty. I have brought for your examination two entire potato plants taken from 
adjoining rows, the one sprayed with Bordeaux mixture, the other not, which fairly repre­
sents these differences. A few days ago two leaves were taken from each hill of these 
two rows and carefully examined. An average of twelve flea beetle punctures per leaflet 
was found on the row sprayed with Bordeaux mixture. On the adjoining row which had 
received no Bordeaux mixture, but had been freely dusted with Paris green (1 pound 
Paris green in 50 pounds land plaster) there was an average of 262 holes per leaflet.

We therefore feel justified in advising the use of Bordeaux mixture on potatoes for 
a new purpose, namely : As a deterrent against flea beetles. The use of Bordeaux mix­
ture as a fungicide has proved especially profitable with us during wet seasons. This 
newly discovered virtue will warrant its use during the dry est seasons also, since the flea 
beetles are most troublesome then. Judging from our experience this season, in Vermont 
two applications of the mixture will suffice to hold these beetles in check, and upon late 
potatoes one application will probably prove sufficient The first application should be 
made upon early potatoes during the first week of June, and another about July 15th. 
This latter application is also well timed for the prevention of the fungus diseases of the 
potato. Upon later potatoes the earlier application just mentioned is not necessary. We 
may, therefore, say that practical immunity from flea beetle injuries to potatoes may be 
secured at the cost of but a single application of Bordeaux mixture in addition to those 
already recommended for the fungus diseases.

Regarding the value of other fungicides tested, modified Eau Celeste has proved 
nearly as effective a deterrent against these beetles as has Bordeaux mixture. All of the 
other copper solutions tested have had similar deterrent effects roughly in proportion to 
the amounts of copper contained. The inference, therefore, is that the copper salt is the 
element especially distasteful to the beetles. Soap, when mixed with these fungicides 
adds slightly to their value as deterrents, but not enough to justify its addition for 
general use.

THE GYPSY MOTH (Ocneria dispar, L.).

By James Fletcher, Ottawa.

Of the many injurious insects introduced at various times from the old world, not 
one has, in as short a time, attracted so much attention, been so great a cause of anxiety, 
or been so systematically fought as the Gypsy moth, since it appeared in vast numbers in 
the State of Massachusetts in 1889. As a practical object lesson of the value of scientifi­
cally directed effort to overcome an insect enemy which had been allowed to increase 
unnoticed until it had assumed almost overwhelming proportions, the campaign which has 
been so successfully carried on for the last four years by the Gypsy Moth Department of 
the State Board of Agriculture of Massachusetts is of very great interest to all economic 
entomologists.

Having recently passed through part of the infested region, my attention was 
attracted to the trees bearing bands of burlap or marked with the various signs used by 
the inspectors to denote that they had examined the trees. Since my return to Canada, 
I have been favoured with a full series of the excellent reports of the Commission, together 
with much other information as to the methods of work, which have been kindly fur­
nished by Prof. E. H. Forbush, the director of field work. On the whole, I think all 
must acknowledge that, up to the present time, the efforts of the Commission have been 
very successful ; but whether the enemy is entirely exterminated must depend upon 
whether the work is continued in the same careful manner for at least a few years longer.

+For further details see Vt. Exp. Sta., Bui. 40, p. 25.
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Mr. L. O. Howard, the United States Entomologist, one of the best qualified to express 
an opinion, says, in his recent address as President of the Association of Economic 
Entomologists, as follows : “ The work upon the Gypsy moth which has been done by the 
State of Massachusetts since 1889, is one of the most remarkable pieces of work, judging 
by results, which has yet been done in Economic Entomology. The operations have been 
carried on by a Committee of the State Board of Agriculture, and the means have been 
furnished by large appropriations by the State Legislature. Three hundred and twenty- 
five thousand dollars have already been appropriated. A territory comprising something 
over 100 square miles was infested by the insects, which occurred in such extraordinary 
numbers as to destroy many trees, and almost to threaten the ultimate extinction of living 
vegetation, not only within the infested territory, but in all localities to which it might
spread......................The infested territory has been reduced by one-half, and within the
districts in which the Gypsy moth at present exists, it is, practically speaking, a com­
paratively rare species. The future of the insect is, however, problematical. The con­
tinuance of sufficiently large appropriations from the State Legislature to enable the work 
to be carried on, on its present scale, is doubtful, and yet those in charge believe that 
still larger appropriations are necessary to bring about extermination. They are con­
fident, however, that with sufficient means, the insect can be absolutely exterminated 
from the State of Massachusetts.”

It will be instructif e to consider how it was that this pest became so numerous 
before it was noticed, what measures were taken to control it, and lastly, what can be 
learned from the efforts of the Commission.

Prof. O. H. Fernald, the eminent Entomologist of the State, and Prof. Forbush have 
given, in the reports, most careful accounts of the introduction, habits and best methods of 
fighting this pest. There seems to be little doubt that the species was introduced into 
Américain 1868, by a Mr. L. Trouvelot, then living near Glen wood, Medford, Mass., 
where he was carrying on experiments with various caterpillars as producers of silk. 
Having brought from Europe a cluster of the eggs of the Gypsy moth, he took them out 
of the box and laid them on the sill of an open window, whence they were blown away 
and lost. From this centre the moth scattered in every direction until, in 1891, it was 
found to have spread, during the twenty-three years, over thirty townships.

The chief causes of its increase are " the proliticness of the females, the hardiness of 
the species, and the fact that it feeds upon almost every plant wild or cultivated ; the 
caterpillars also seem much less susceptible to injury from the ordinary poisonous insecti­
cides than most of our native caterpillars and being an introduced insect, of which all 
the members of the present devastating hordes were derived from one nest of healthy 
eggs, the species is not attended by the natural parasites which in Europe jkeep, as a rule, 
its numbers within reasonable bounds.

It seems strange that so voracious a creature as the Gypsy moth caterpillar could 
have increased so largely as is described in several letters from correspondents which are 
published in the 1894 report, without having attracted sufficient notice for some one to 
have sent specimens to the official Entomologist of the State sooner than 1889. Mrs. Bel­
cher, of Medford, Mass., writes : “ Mr. Trouvelot,who is said to have introduced the Gypsy 
moth into this country, was a next door neighbour of ours. The caterpillars troubled us 
for six or eight years before they attained to their greatest destructiveness. This was in 
1889. They were all over the outside of the house, as well as the trees. All the foliage 
was eaten off our trees, the apples being attacked first, and the pears next. They ate 
nearly every green thing in my yard, killing my rose bushes and doing much damage to 
the vegetables. No one who did not see them at that time, can form any idea of what a 
pest they were. We killed many with boiling hot water, and would then dig a hole and 
bury them so as to prevent a stench. Mr. Belcher was poisoned by them. While he 
was killing them upon the trees, they would get upon his neck and poison it. It was 
impossible to stay long in the garden, for they would crawl all over one. We fought 
them for two or three years before the Commission took hold. When they hatched out 
in the spring, our fence would be one living nnss, and while they were small it was 
almost impossible to keep them off one’s person.”
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Mr. J. P. Dill, of Medford, also gives a graphic account descriptive of the great 
numbers and annoyance due to this scourge : “ The caterpillars* first appeared in May
and were at their worst in July. They ate all the leaves ofl the trees until it seemed as 
though fire had run through them, trees finally becoming as leafless as in midwinter. 
After eating the apple tree leaves, they completely stripped a Bartlett pear tree. We got 
no fruit from either the pear tree or the apple trees that year. That summer we could 
have got the caterpillars out of the holes in the trees by pecks. After the caterpillars 
had eaten all the leaves off the trees, they went down into the grass where they swarmed. 
When the plague was at its worst, that summer, I do not exaggerate when I say that 
there was not a place on the outside of the house, where you could put your hand with­
out touching caterpillars. At the time the caterpillars were the thickest on the trees, 
we could plainly hear the noise of their nibbling at night. It sounded like the pattering 
of very fine rain drops. If wo walked under the trees, we got nothing less than a shower 
bath of caterpillars, which spun down from the trees by hundreds, even when they were 
of large size.”

There are several letters in the same tenor, bearing evidence to the enormous numbers 
of this pest at the time when the assistance of the State Entomologist was sought in 1889. 
We find that immediately following this, vigorous steps were taken to make known the 
gravity of the occurrence, and the Legislature was induced to make appropriations and 
appoint the Commission, which, by its energetic and successful eflorts, has attracted the 
attention and admiration of the whole world.

Undoubtedly, one of the reasons that this insect made such headway without being 
noticed generally, was the culpable and unpardonable ignorance which prevails everywhere 
and in all countries, even among sensible people, concerning the habits of the injurious 
insects which yearly destroy such vast quantities of produce of all kinds. This ignorance 
on the part of the public is unpardonable, because it is in a large measure unnecessary ; 
not only have efficient remedies been found out by officets paid by themselves through 
the State treasury, but the results of the work of these officials are in most cases at the 
disposal of anyone who will ask for them. Another reason that the pest did not sooner

Fig. 44.—Gypsy moth, chrysalis.
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attract attention, was probably that the caterpillars feed normally at night, and during 
the day hide in cracks and crevices of the bark, or rest on the trunks of trees, where 
by reason of their colouring they are not easily detected. It is only when their numbers 
become excessive and the food supply is diminished, that they feed at all times of the day 
and night, and wander from place to place. yA feature of the work of the Commission 
has been the making known, as widely as possible, the appearance of this insect in all its 
stages. Not only were beautifully coloured plates published in all the reports, but show 
cases were made up and distributed to schools and public institutions, illustrating by 
actual specimens the appearance of the eggs, caterpillars, chrysalis, and perfect moths.

The eggs are laid from July to September in oval or rounded clusters, containing 
from four to five hundred eggs, covered with the yellowish hair from the body of the 
female. These clusters of eggs are placed indiscriminately on any object near to where
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the female emerges from the chrysalis (Fig. 44), on trees, fences, stone walls, etc. They 
are mostly laid about the middle of July, and do not hatch until the following spring. 
Both the egg-laying and the hatching of the young caterpillars are very irregular, so that 
the insect may be found active throughout the season. The caterpillars (Fig. 45), although 
extremely voracious, take a long time to complete their growth. When full-grown, they 
are nearly two inches in length, and although gaudily marked when examined closely, 
they are nevertheless inconspicuous when at rest'on trees. “The general colour of the 
body is creamy white, thickly sprinkled with black, The ground colour shows in the 
dorsal and lateral lines which are somewhat broken. The tubercles on each side of the 
dorsal line from the second to the sixth inclusive are blue and give rise to short black

Fig. 45.—Gypsy moth, caterpillar.

spines. On each side of the remaining segments, except the last, the tubercles are dark 
crimson. On the top of the tenth and eleventh segments, on the dorsal line is a small 
cylindrical fleshy tubercle without hair or spines, the top of which is slightly inverted. 
It is uncertain what is the function of these organs, but it is quite possible they are 
scent organs.’’

“On the posterior edge of the last segment are four bluish-white tubercles giving 
rise to black spine-like hairs. The spiracles are oval, pale yellow, and encircled with 
black. The legs are dark crimson and the pro-legs flesh-coloured and streaked with 
reddish-brown.”—(Fernald.)

There are other but less conspicuous markings, which it is not necessary to men­
tion here. When full-grown, the caterpillars spin a small quantity of silk and change 
to the chrysalis condition. This usually occurs in July or August, and in Massachusetts 
the insect remains in this state from eight to twelve days.

Fig. 47.—Gypey moth, female.

Fig. 46.— Gypsy moth, male.

tV»’

The male (Fig. 46) and female (Fig. 47) moths are very dissimilar in appearance. 
The former measure from one and a half to two inches across the expanded wings. The 
ground colour of all the wings is brownish-yellow, varying in intensity in different 
examples. The head, thorax and antennæ are grayish-brown. The wings are crossed 
by about four waved black lines which are darkest on the costal edge of the wings. 
The terminal space is also darker than the rest of the wing, and the fringe is cut with 
dark brown between the veins. The males fly easily, in which they differ from the 
females, which can only fly down from an elevation.
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The females are larger, varying from one and a half to two and a half inches between 
the tips of the wings ; the entire body is white, except the abdomen beneath and the 
tip above, which are yellow. The markings on the fore wings are dark brown, or nearly 
black, but in some specimens are almost obliterated. The figures shown herewith have 
been kindly lent by Prof. Forbush, and give the general appearance of the markings of 
the two sexes, the chrysalis and the caterpillar.

The methods which have been adopted in the prosecution of such extensive opera­
tions as have been necessary, have been changed from time to time according to circum­
stances and experience, and many valuable data have been recorded which will be of great 
assistance for reference in future work. For carrying on this warfare, it was necessary 
to train all the inspectors and the many men required to cover the ground, and to attend 
to the many details connected with the destruction of the insect in its various stages, 
and the prevention of its spread into other districts. This involved an immense amount 
of careful work, which naturally took much time and money. A small hand-book, 
entitled “Laws, Rules and Regulations relating to the extermination of the Gypsy Moth,” 
was printed for the use of the employees, giving a copy of the Act of 1891, authorizing 
the work, “ Rules and Regulations for the Public," most complete “ Rules and Regulations 
for the Agents ” employed, and finally a very complete but concise account of the 
life history and habits of the Gypsy moth.

The methods employed were briefly as follows : The destruction of the egg was ! 
effected by saturating the clusters with creosote oil, dilute nitric and carbolic acids.
For the caterpillars, trees were banded with burlap, which provided a hiding place in 
which they were afterwards destroyed ; or a material called “ raupenleim ” or “ insect 
lime,” was placed upon the bands to prevent the caterpillars from climbing trees. Under- ^ 
brush was cleared out wherever possible, and useless and hollow trees which would , 
form hiding places, were cut down and burnt. Traps were also devised in which females 
were enclosed for the attraction of the males, which were successful. Wherever possible, 
shade trees, orchards and woodlands were sprayed with poisonous mixtures. As it was 
known that the moths were disseminated mainly by vehicles driving beneath trees in 
infested centres, efforts were made to inspect all vehicles going out of such districts and 
to clear thoroughly all trees along the ronds. Great care seems to have been taken to 
obtain an accurate knowledge of the extent rr the infested territory. Prof. Forbush, 
in his 1894 report, says : “The means, which though expensive, have given the best 
results and have finally exterminated the moth from localities and towns, consist of a 
thorough long-continued and repeated search by competent men, not only of all known 
infested localities, but of entire towns The moth is now so rare in most of the infested 
towns that it is only by such search that it can be found, and this search must be relied 
upon to assure extermination. When a colony is found, all forms of the moth must be 
destroyed ; loose bark must be scraped from the trees, the undergrowth cut and burnt, 
all cavities which may serve for hiding places filled, and the locality carefully watched 
for at least two yeais.”

Among the good results of this investigation is the discovery of the value of Arsenate 
of Lead as an insecticide. The experiments with insecticides made under Prof. Fernald’s 
direction, prove that the arsenites as commonly used for spraying foliage are comparatively 
ineffectual against the Gypsy moth. It was found that the caterpillars will feed for days 
without apparent injury, upon trees which have been sprayed with Paris green or London 
purple, in a mixture so strong as to somewhat burn the leaves. In fact, the committee, 
in the spraying they are carrying on at present, have found it necessary to use arsenate . 
of lead in as strong proportion as 10 pounds to 150 gallons of water. The great value of 
arsenate of lead is that it can be used freely upon foliage without danger of injury to the 
plant, as is the case with the generally used arsenites, Paris green and London purple. 
The greatest success in clearing the infested districts seems to have been secured by 
destroying the eggs late in the summer and in early fall, as soon as possible after they are 
deposited. If they are not disposed of at this time, some of the egg-clusters may be broken, 
and the eggs sc .tiered by man, animals, or the elements. The treatment with acids is 
preferable to collecting, as there is loss danger of breaking up the clusters and dropping
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the eggs. For the destruction of the caterpillars, Prof. Forbush reports that “ the method 
of banding the trees with burlap is the most effective one yet devised to dispose of this 
form of the moth. The burlap offers them a convenient shelter, and if it is put on all 
infested trees, and frequently examined, many caterpillars will be caught that would 
otherwise escape notice. One hundred and fifty thousand yards of this material were 
purchased. It was cut into strips and applied to the trees in infested localities. It is 
necessary to examine the burlap bands once each day, or at least once in two days, to 
be sure of securing all the caterpillars which gather beneath them.”

In view of the great difficulties which the commission had to face in solving the 
problem of the extermination of the Gypsy moth, the immensity of the work, the impos­
sibility of forming a true estimate of the extent of the infested country or of the money 
required and, as it turned out, of the habits of the insects and the best remedies, too 
great credit cannot, I think, be given to those who have so wisely and ably directed the 
efforts to stamp out this dire enemy.

It will, indeed, be short-sighted policy, if the Legislature of Massachusetts does not now 
provide the funds necessary to finish up this good work. For nothing is more certain than 
that, if the amount estimated by the director with all the experience of the past three 
years, as absolutely necessary, be not forthcoming, not only will all the good work already 
accomplished be nullified, but at some time in the future it, and much more, will have to 
be done over again at a far greater expense. In concluding his last report, Prof. Forbush 
says : “ The statute under which the committee is appointed, calls for extermination. 
The cost of extermination is great. It certainly costs more to search for the last egg- 
cluster, caterpillar or moth, than it would to destroy the majority of them and thus 
prevent both dissemination and damage for the time being. But if larger sums of money 
than those already appropriated can be secured and the extermination of the moth can be 
accomplished, an expense will be stopped, which must otherwise be continually increasing 
and which must be borne annually for an indefinite period, either by the State or by all 
residents of the country over which the moth would extend its constantly widening range. 
Encouraging progress towards extermination has already been made with manifestly 
insufficient funds and in the face of many obstacles. The numbers of the moth have!, 
been so reduced that no material damage has been done by it during the past two years. 
It has been exterminated first from single trees, then from orchards, woodlands and entire 
towns. More than 800 infested localities have been entirely freed of its presence. This 
work was begun on the borders of the infested region, and has progressed toward the 
centre until the moth appears now to have been exterminated from more than one-third 
of the region infested in 1891.”

This was written in February, 1894. In Prof. Fernald’s report, published in the 
same volume, are statements from six of our most prominent official entomologists, all of 
whom testify to the admirable way in which the work has been carried out. Prof. 
Packard says : “ It seems to me that the work is practical and thorough throughout.” 
Prof. Weed, of New Hampshire, says : “ I have never seen a series of similar experi­
ments carried on in so large a scale or in so thoroughly scientific a manner.” Dr. Fernald, 
of Pennsylvania, says : 11 A careful consideration of the methods used and of the results 
already obtained, has convinced me that the extermination of the Gypsy Moth is not only 
possible but certain, if the work be prosecuted for a sufficient length of time.” Prof. John 
B. Smith says : “ The force has accomplished wonders, and I feel that there is very good 
reason for the belief that the Gypsy moth can be exterminated, provided the means are 
furnished.” Dr. Lintner, of New York, says : “ How a work of such magnitude, extend­
ing over so large a territory, could have been accomplished was a wonder and an enigma to 
me, until I becamo acquainted with the means by which it had been brought about.”
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THE SAN JOSÉ SCALE. (As/ndiolus perniciosus, Comstock).

By James Fletcher, Ottawa.

The unexpected discovery, in the Eastern U nited States and British Columbia, of this 
scourge of the Pacific Coast orchards, makes it all-important to draw the attention of 
Ontario fruit growers to the subject, so that they may become familiar with its appearance 
and be prepared to adopt active measures to eradicate it, should it, as it is more than 
probable, appear in our province.

In August, 1893, the first eastern specimens of the San José scale were brought to 
the notice of the United States Entomologist, and he at once took active measures to 
find out all that was to be learned concerning its distribution and injuries, with the object 
of stamping out such a formidable enemy. / In April, 1894, Mr. Howard issued a circular 
under the caption, “ An Important Enemy to vruit Trees,” in which he gave a short 
history of the insect and the most approved remedies. He has been kind enough to lend 
Fig. 48 from that bulletin, which will be of great service in giving an idea of the appear­
ance of the insect.

.
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Fig. 48.—San Jose Scale, female enlarged and part of infested branch (life size).

The San José Scale was first brought to California it is thought, from Ohilegkbout 1870,' 
and it was first noticed as injuriously abundant at San Jose in 1873, and called the San Jose« 
Scale. “It does not seem to have been named scientifically until 1880, when Prof. 
Comstock described it in his annual report to the United States Department of Agricul- ' 
ture—he designated it pernicioana, because he considered it the most pernicious scale < 
insect known in the country. It swarmed in ccuntless numbers upon the trees in certain 
orchards, and infested all the deciduous fruits grown in California, except the apricot aud 
Black Tartarian cherry. In the course of twelve years, the insect spread through all 
the fruit growing regions of California, through Oregon, and into the State of Washington.
It is known as the worst insect pest of deciduous fruit trees on the Pacific coast, and has 
caused great pecuniary loss. Many crops of fruit have been ruined, and thousands of 
trees have been killed.” (L. 0. Howard, Circular 3.)

In 1892 the insect was found in New Mexico on apple, pear, plum, peach, quince ] 
and rose. It had been broùght into New Mexico upon young trees from California. ' 
Nearly all the other instances of infestation east of the Rocky Mountains can be traced to 
two nurseries in New Jersey, where the pest had been introduced in 1886 or 1887 on
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trees of the Japanese plum “ Kelsey,” which had been procured from the San Jose district 
in California. Idaho pear trees had also been frequently imported from California which 
were most probably infested. In 1891 and 1892 several blocks of young apple trees were 
badly infested. It is on pear trees chiefly that this pernicious scale has been distributed 
through the state of New Jersey. Prof. J. B. Smith says (Insect Life, VII., p. 166) : 
“ The Idaho pear has been the most dangerous because it came infested whenever 
imported direct, and after it came in close order, Madame von Siebold, Garber, Lawson, 
Seckel, Lawrence and Bartlett. Other varieties are also infested, but less frequently, and 
the scales do not do so well. Kieffers alone are absolutely exempt, and closely following 
comes the Leconte, which is rarely infested in the nursery, and never in the orchard, in 
my experience. One tree grafted with Lawson and lvieffer had the Lawson branch and 
fruit covered with scales, while the Kieffer branch was entirely free. Currants, black 
and red, became rapidly infested, and the scales were certainly distributed on these 
plants.”

Mr. Howard says that this insect spreads rapidly for a scale insect, and is the most 
dangerous scale known. It is, too, inconspicuous and would be overlooked by many. 
Specimens of infested apple boughs received from British Columbia were entirely 
incrusted with the scales so as to give them the appearance of having been dusted 
with ashes. Mr. Howard gives the following description of the scale in his circular above 
referred to: “The San Josq Scale belongs to the same group of scale insects—the 
Diaspimv, or armoured scales—to which the Oyster-shell Bark-louse of the apple belongs. 
It differs from this species, anâ in fact from all other eastern species found upon decidu­
ous fruit trees, in that the scale is perfectly round, or at most very slightly elongated or 
irregular. It is flat, pressed closejto the bark, resembles the bark of the twigs in colour, 
and when fully grown is about one-eighth of an inch in diameter. At or near the 
middle of each scale is a small, round, slightly-elongated, black point ; or this point may 
sometimes appear yellowish. When occurring upon the bark of the twigs or leaves, and 
in large numbers, the scales lie close to each other, frequently overlapping, and are at such 
times difficult to distinguish without a magnifying glass. The general appearance which 
they present is of a grayish, very slightly roughened scurfy deposit.

The natural rich reddish colour of the limbs of the peach and apple is quite obscured 
when these trees are thickly infested, and they have then every appearance of being 
coated with lime or ashes. When the scales are crushed by scraping, a yellowish oily 
liquid will appear, resulting from the crushing of the soft yellow insacts beneath the 
scales, and this will at once indicate to one who is not familiar with their appearance 
the existence of healthy living scales on the trees. During winter the insect is to be 
found in the half-grown or nearly full-grown condition. The young begin to hatch and to 
crawl from under the female scales shortly after the trees leaf out, and from this time 
through the summer there is a constant succession of generations. The insect aflects not 
only the young twigs and limbs, and with young trees, the entire plant, but is also found 
upon the leaves and upon the fruit. When abundant, the fruit is destroyed. One of 
the most characteristic points in the appearance of the insect upon fruit, is the purple 
discoloration around the edge of each scale.

The above description will enable fruit-growers to recognize this enemy, should they 
be unfortunate enough to get their orchards infested with it.

Remedies.

With regard to remedies, we have the advantage of all the experience of 
Californian experimenters and the careful work of the Division of Entomology at 
Washington, as well as of Prof. J. B. Smith of New Jersey during the past year. 
There are three methods which have proved effective in fighting the San Jose Scale. 
In cases of severe attack it is recommended to cut down the infested trees and 
burn them. The other methods are, spraying with insecticidal washes, or fumigating 
the trees with poisonous gases. The insecticidal washes may be divided into summer 
washes, which can be applied while the trees are in leaf, and winter washes of a
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stronger nature, which would injure the foliage but will do no harm to the trees 
during the winter, when they are in a dormant condition, and yet will have the 
effect of destroying the scale insect. Of the summer washes, the ordinary kerosene 
emulsion (Riley-Hubbard formula) and a resin wash [resin 20 lbs., caustic soda (70 per 
cent, strength) 5 lbs., fish oil 3 pints, water 100 gallons] were recommended by Mr. 
Howard, and used with success during the past summer. On peach trees, owing to the 
susceptibility of the foliage to injury, the stock kerosene emulsion was diluted with fifteen 
times its volume of water, instead of nine times, the usual strength advised for most other 
plants. It was found advisable to repeat the sprayings at intervals of about a week. 
The young scale insects were noticed on May 19th at Riverside, Md., and the females, 
viviparous in habit, gave birth to young for a full month. This was upon peach trees, 
and it was found that the resin wash killed the scales more quickly than the very diluted 
kerosene emulsion, and, as Mr. Howard points out, this rapidity of the work is impor­
tant, since where a full-grown female is sprayed with kerosene emulsion, she may live 
for three or four days, during which time she brings forth young ; whereas if sprayed 
with the resin wash, fewer young scales are produced. The resin wash, however, is 
readily carried off by the rains, while the kerosene is more resistant.

In Professor J. B Smith’s investigations in Pennsylvania, it is recorded (Insect 
Life, VII, p. 159) that, “ he has visited the locality at Atglen, Pa., and found that in an 
orchard of over 7,000 trees, all of cc'tain varieties, and a few of others, were infested by 
the scale. As a result of his recommendations, kerosene emulsion has been applied three 
times to most of the trees at intervals of ten days, up to the first week in June. The 
treatment has been absolutely successful.”

For winter washes the kerosene emotion and resin washes may be made stronger. 
The stock kerosene emulsion has been used diluted with only four and a half parts of 
water, and tor the resin wash the same ingredients were used in the following propor­
tions : Resin, 30 lbs. ; caustic soda, 9 lbs. ; fish oil, 4 J pints ; water, 100 gallons.

“ The most favored winter remedy in California, however, is the lime, salt, and 
sulphur mixture. This consists of unslaked lime, 10 11)8. ; sulphur, 5 lbs. ; stock salt, 5 
lbs. ; water to make 15 gallons. This wash will do great damage to the trees if applied 
during the growing season, and should he used only in winter. All the sulphur and half 
the lime are placed in a kettle and gallons of water added, after which the contents 
of the kettle are boiled briskly for about an hour. The solution lyhich first is yellow 
from the sulphur, will turn very dark brown, assuming more or less of a reddish tint, 
and will finally change from a thick batter to a thoroughly liquid condition, the product 
being ordinary sulphide of lime. All the salt is added to the remaining 5 pounds of 
lime and the latter slaked, after which the slaked lime and salt are added to the sulphide 
of lime already obtained, the whole being then diluted with water to make 15 gallons. 
This should be strained before application, as it does not form a perfect liquid solution 
on account of the considerable quantity of undissolved lime, which will soon sink to the 
bottom unless the solution is constantly stirred while being sprayed."

The third method of fighting scale insects is known as the Gas Treatment. This 
has been extensively used in California but is an expensive operation, and the materials 
necessary are very poisonous and dangerous to have about. It consists, briefly, of cover­
ing the tree to be treated with an air-tight tent and then filling the tent with the poison­
ous fumes of hydrocyanic acid gas, which is generated by placing 1 oz. of cyanide of 
potassium, 1 fluid oz. of sulphuric acid, and 3 fluid oz. of water in an earthenware vessel 
beneath the tent. The gas is very light and rises to the top of the tent, and if this be 
kept on the tree for half an hour, every scale will be destroyed. The quantity of ingre­
dients given above is sufficient for a tent enclosing 150 cubic feet.

What is wanted, however, is to know the best remedy, and it is satisfactory to learn 
that on the whole the standard remedy for scale insects, kerosene emulsion, is the best. 
In summing up his experience of the year, Mr. Howard says as follows : “ Remedial 
work against this insect is onerous, but our experience has shown that three sprayings 
at intervals of ten days during the latter part of May and June, will practically destroy
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the insect, whether the spraying be conducted with very considerably diluted kerosene 
emulsion or with a resin wash, while during the winter a single application of either of 
the three winter washes will greatly reduce the numbers of the insect. Among the 
winter washes our experience leads us to give the preference to strong kerosene emul­
sion ; next, to the winter resin wash ; and finally, to the lime, salt, and sulphur mixture.

The kerosene emulsion is now well-known to most Canadian fruit-growers; but it 
may be well to give it here.

Kerosene (coal oil) .............................................................. 2 gallons.
Common soap or whale oil soap......................................... pound.
Water .................................................................................  Ï gallon.

Cut up the soap and boil in the water till all is dissolved, then add it boiling hot to 
the coal oil ; churn the whole briskly for five minutes with a syringe or force pump. 
When the emulsion is perfect, it will adhere without oiliness to the surface of glass, and 
when cooling forms a jelly-like mass, which can be kept indefinitely if stored in a cool 
place and covered from dust.

When required for use, for a summer wash dilute one part of the stock made as 
above with nine or fifteen parts of water. To make the stock dissolve easily, take first 
three parts of hot water to one of the emulsion, and then, when all is thoroughly mixed, 
add sufficient cold water to make the1 nine or fifteen parts required ; for a winterjiawif 
mix with four and a half or nine parts of water.

INJURIOUS FRUIT INSECTS OF THE YEAR 1894.

By J. Fletcher, Ottawa.

The season of 1894 has been a busy one for the practical entomologist. Not only 
have the usual complaints come in of injury by the canker worm, codling moth, curculio, 
cut worm, etc., but beside these there have been special developments of some well-known 
species, and some new invaders have appeared within our borders. Of these last the 
most notable are the Pear-tree Psylla, which occurred in large numbers in an orchard at 
Freeman, Ont., and the San Jose scale, of which undoubted specimens were sent in from 
British Columbia. The attention paid generally to the remedies advised by entomologists 
is decidedly much greater to-day than it has ever been before. This is largely due to the 
satisfactory results which have been obtained by new methods in treating insect enemies, 
and also by the even more remarkable successes of botanists in controlling fungous dis­
eases. The combined application of fungicides and insecticides is still being carefully 
studied and the practice of adding Paris green or some other arsenite to the Bordeaux 
mixture for the treatment of fruit trees, has now been widely adopted by the best fruit­
growers. The late action of the British Columbian Government in condemning and 
destroying shipments of fruits which on arrival were found to be infested by injurious 
insects illustrates the vigorous policy which has been adopted by the Provincial Board of 
Agriculture to protect their important fruit industry. This action will also doubtless 
have the effect of turning the attention of careless and improvident fruit-growers to the 
subject, and of inducing them to adopt the simple and cheap remedies which entomolo­
gists have been advocating for the last ten years and which must certainly result not only 
in increased wealth to themselves and the province, but gradually in reducing very 
materially the amount of injurious insect-presence in the Dominion.

The insect which was the cause of the condemnation of the shipments of apples in 
British Columbia, was the codling moth (Fig. 49 shews the work of the grub in the fruit) 
which, remarkable as it may seem, has not as yet been authentically recorded as breeding 
in British Columbia, although it is perhaps to-day the worst enemy of the apple in East­
ern Ontario. If it be true that the codling moth is not already established in British 
Columbia, the wisdom of the Government of that Province in using every reasonable 
means of keeping it out, must eommend itself to everybody.
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Two of the worst enemies of the fruit grower are the codling moth (Carpocapsa 
pomonella) and the plum curculi6(Conotrachelus nenuphar). [Fig. 50 represents all stages 
of the insect.] After a great many experiments under varying circumstances, spraying 
the trees with Paris green (one pound of Paris green, one pound of fresh lime and 200 
gallons of water) still remains the best remedy ; I believe that whether these insects are 
known to be present or not, it will well repay fruit growers to spray their orchards at 
least once every spring as a regular operation. Numerous instances have been reported 
to me of astonishingly successful results from following this course, and hardly any fail­
ures ; so I can repeat what I said last year, that “ where this work is done carefully and 
intelligently, it is practically all-sufficient.” The occasional cases of failure which are 
sometimes heard of, and these are very rare, are almost invariably due to careless work. 
In the January number of the Canadian Horticulturist, I published an open letter 
requesting fruit-growers who had failed to obtain paying results from spraying plum or 
apple trees, to write to me on the subject After nearly a whole year, I have not

Fig. 49. —Codling moth larva in apple. Fig. 50.—rium curculio.

received a single unsatisfactory reply; furthermore, at the last annual meeting of the 
Fruit Growers’ Association of Ontario, held at I’eterboro’, the question of spraying apple 
trees for the codling moth and plum trees for the curculio, came up for discussion. During 
this meeting which I had the pleasure of attending, I requested those present who had 
sprayed with Paris green against those insects, to give the results of their experience. 
Some convincing instances were given by leading members of the Association, which 
proved the efficacy of the treatment recommended.

Scale Insects —Considerable injury is undoubtedly due throughout the whole 
Dominion to the operations of the inconspicuous but very pernicious scale insects ; the 
most redoubtable of these is the Oyster-shell bark-louse ( Hytilaspis pomormn, Douche), and 
it competes every year with the codling moth for the honour of being the worst enemy of 
the apple tree. The life history, in this species as well as in most others, gives us a sug­
gestion as to the best time to apply a remedy. The scales (Fig. 51) may be found upon 
the twigs and branches V apple trees, black currant bushes, mountain ash, ash and many 
other trees during the winter. From these during June emerge minute, white mite-like 
insects with six legs (Fig. 52), which for a few days crawl about the trees seeking for a 
suitable spot for them to attach themselves. This is generally on the young wood of the 
previous year. It is only during these few days that they are able to move, for having 
chosen a spot they pierce the bark with their needle-like beaks and remain fixed for the 
rest of their lives. Each gradually secretes a waxy mantle (Fig. 52, 3), and by August 
has transformed into a scale (Fig. 52, 7), in the case of the females, covering a cluster of 
eggs. The scales of the males ate much smaller than those of the females and of a differ­
ent shape. The eggs do not hatch until the following June. While the young are in 
the active state they are very much more susceptible to injury than after the scales are 
formed. The time of hatching varies somewhat in different localities, but by examining 
the trees this date can be easily ascertained, and if the trees are then sprayed with a
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diluted mixture of kerosene emulsion the insects will be destroyed. A good time also to
spray the trees, is early in spring before the buds burst. It is a matter of surprise to some 
how these insects which pass their lives for the most part attached firmly to the bark can 
spread so rapidly through an orchard, as they frequently do. This has been explained by 
the suggestion that at the time the young lice first hatch, they are very active and crawl

\ 1 ■ > H
Fig. 52.—Oyster-shell Bark-louse.

Fig. 51.

with great agility. At this time of the year, the trees are much frequented by birds and
other insects, upon which the lice crawl and are then carried from tree to tree by these 
larger winged creatures.

Belonging to this same class of scale insects, is the pernicious San Jose scale which 
on account of its importance, is treated of in a separate article.

Another enemy cf fruit trees which has .this year for the first time appeared in the 
Dominion, is the Pear-tree Flea-louse, ( Psyllh pyrionla, Forster), specimens of whichwere 
sent in from Freeman, Ont., by Mr J. S. Freeman^ wEo-writes : “ l have a bloclcoF~30Q 
dwarf Duchess pear trees mixed with apple trees, which are so badly affected with the 
insects which I am sending you, that from the appearance of the trees at present, the 
whole crop will be destroyed. I do not think that the pear trees have been troubled 
before this season. They are more or less over the pear trees of different kinds in my 
nine-acre orchard. From inquiries of other fruit-growers in this section, I think it likely 
that this pest occurs in other orchards too." At the time of receiving the specimens the 
insect was in the pupal form and just about to assume the perfect state. Mr. Freeman 
was written to as to the nature of the insect, and ho was recommended to spray his trees 
with kerosene emulsion at the time and to repeat the application early next spring when 
the buds burst, that being the season when the young hatch from eggs laid by females 
which are now hibernating on the trees. This has been found to be the most successful 
treatment.

The Pear-tree Flea-louse belongs to the same class of insects as the aphids or plant 
lice, with which they form the second section of the Homoptera, known as Diniera, or 
those with two-jointed feet. In this section we find small insects with antenmc longer 
than the head and in the winged individuals four wings, ordinarily all of the same mem­
braneous texture. The Ptyllidu: or flea-lice are small insects found on leaves and in 
some species, as the Hackberry flea-louse, give rise to galls. They have long slender 
antenna- terminated by two bristles. The beak is short and tri-articulate, and the eyes 
are lateral and prominent as in the Cicadae. In fact, these little flea-lice, although sel­
dom much more than one line in length, very much resemble Cicadae in miniature. 
On the front of the face are three ocelli placed in a triangle, the posterior ones quite close to- 
the eyes. Unlike the Aphides or plant lice, the flea-lice have the power of leaping, from 
which they take their English name.
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The Pear-tree Flea-louse is an introduced insect which was first recorded as injurious 
in America in 1833, according to Dr. Harris. It seems to be widely distributed in the '• 
Eastern United States and occasionally has developed into a serious pest. It has been ■■■•' - 
treated of at various times by Dr. Lintner, Dr. J. B. Smith and the Washington Entomo­
logists. The most important articles are those by Prof. Lintner in his Ninth Report and 
Prof. Slingerland in Bulletin 44, Cornell Univ. Ayr. Exp. St., October, 1892, where a 
complete account is given of its life history and habits.

The presence of this insect is easily detected by the copious secretion of honey dew 
with which the leaves of the infested trees are covered and which soon becomes covered 
with the dirty looking black fungus (Fuviago sahcina),And also, after a time, by the falling 
of the foliage. The insect itself is about one-tenth of an inch in length, of reddish brown 
colour, with broad black bands across the abdomen, with transparent wings, the fore wings 
bearing one large vein which is divided into three forks, which again are bifurcated at the 
extremities. The immature insect, when first hatched, is a curious flattened oval creature, 
semi-translucent, yellow and very inconspicuous, only one-eightieth of an inch in length.
It grows rapidly and in about a month passes through the five nymph stages, the last two 
of which are called the pupal stages and have black wing pads and blotches of the same 
colour on the body. Dr. Lintner records at least four broods during the season. An 
encouraging feature noticeable in all the accounts of this insect is the irregularity of its 
appearance, its occurrence in large numbers one year very seldom indicating that it will 
be as abundant the nerçt. , /,

Another very troublesome enemy of the fruit-grower is the Cigar Case-bearer of the 
apple (Goltophorn F/»teh«rella, Fernald), which has been sent in from several places in 
Qflfario and the Maritime Provinces. The first specimens were from Mr. Edwin Worden, 
of Oshawa, Ont., who in March sent twigs of apple trees thickly infested with the hiber­
nating larvæ of the case-bearer, and the cocoons of the interesting little moth Micropttryx 
poinivordlnI Puck. Specimens of the former came also from the Grimsby district, where/'*/''7 
it was stated that Greenings suffered most. Later in the year I had a visit from Mr. 
Harold Jones, of Maitland, Ont., who has suffered much from this small but very trouble­
some insect. He estimates his loss at fully the average fruit of one hundred trees. This 
has proved an extremely difficult insect to control. The life history is as follows :

The eggs are laid by the tiny moths during July. The young larvæ hatch in about 
a fortnight, and burrowing into the loaves, feed upon the parenchyma for a short time.
They then cut out from both surfaces of the leaf oval pieces of the epidermis, with which 
they form their curious cases. Mr. Jones observed the young larvæ beneath the leaves 
about the 10th of August, and by the 1st of September they were clustered on the twigs.
Here they remain all the winter with their curved cases, fastened securely to the twigs 
with white silk. As soon as the buds open in spring, they crawl out on the twigs and 
attack the unfolding leaves and flowers. As the leaves get larger, they confine themselves 
to the leaves, feeding chiefly on the undersides, where they bore a circular hole through 
the epidermis and extending their bodies into tho cavity between the upper and lower 
surfaces, make large blotch-mines. They also do much harm by attacking the stems 
of the flowers and forming fruit. About the third week in June the larvæ crawl to the 
upper surface of the leaves, and, having fastened their cases down, change to pupæ inside 
them ; the very small dark brown moths, a quarter of an inch in length, appearing from 
the second week to the end of July.

The remedy, which has been tried for this insect with the greatest success, is spraying 
with kerosene emulsion early in spring. Dr. Young, of Adolphustown, who suffered 
much from this insect, writes me on July 3rd last : “ On the large block of Duchess apple 
trees, where we sprayed with Paris green in 1891 and '92, when the case-bearers were 
so numerous, there is now only an odd worm to be seen ; but in other parts of the 6- 
orchard, where they had scarcely reached at first, they were numerous this spring. The 
kerosene emulsion, either warm or co’d, used in the winter had no effect ; but when used 
cold in the spring, after the worms began to move about, was very effectual. It more com­
pletely cleaned the trees of the case-bearers than did the Paris green. Still the Paris 
green did well, and took most of them off. We sprayed with both the same day.” It is
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rather remarkable that this insect, in Nova Scotia and Prince Edward Island, attacks the 
plum and pear as well as the apple ; but at Oshawa, Mr. Worden reports that, although 
Be has plum and pear trees side by side with his apple trees, the latter alone are attacked.

An insect which has caused considerable damage to fruit growers is the Oblique- 
banded Leaf roller (Caarcia rosaceana, Harris). Fig. 53 represents the moth with open 
wings ; tig. 54, with wings closed ; fig. 55, caterpillar and chrysalis. It is frequently a 
troublesome pest on apple trees and currant bushes. This year it was sent to me as an 
enemy of the birch, apple, pear, gooseberry, black currant, garden geranium, and a rare

Fig. 54.Fig. 53.

Fig. 55.
Obliquc-ljanded Leaf roller.

interesting attack was noted in which it was destroying the seeds only of the silver maple. 
In fact this insect seems to be a pest upon a large number of shrubs and trees, upon any 
one of which it may develop injuriously under special circumstances. The general practice 
of spraying fruit trees with the arsenites, for the codling moth and the leaf-eating insects,

The peach orchards in the Niagara (listnet\afve, diirmg'tlm pasLtwo years, suffered 
seriously from the Peach Bark-beetle (ËJduiolribm liminaris,(Harris). Careful experi 
ments have been begun in the extensive orchards of Mr. C. E. Fisher and Captain .T.

The peach orchards in the Niagara districl

Sheppard, at Queenston ; and it is hoped that before long a practical remedy will be dis 
covered. It has usually been stated that this insect attacks only injured or dying trees ; 
this, however, is certainly not the case, for it was found in perfectly healthy and thrifty 
young two-year-old peach trees ; although very much more abundantly in older trees with 
rough bark. Its ravages are chiefly confined to the peach ; but, at Quqenston, specimens 
were found in both cherry and plum. There are at least two broods in the year. The 
perfect beetles hibernate in shallow galleries in the bark ; they are active very early in 
the spring, and on warm days, even in February and March, come out of their burrows. 
Mr. Fisher wrote me on March 13th last : “ I examined the trunks of the trees, as you 
suggested, on a sunshiny day, and found beetles crawling with their wings set for Hying. 
As you know, ordinarily they do not appear as if they had wings ; but these had them 
out ready for use. The presence of this insect is conspicuously evident in wet weather, 
when enormous quantities of gum ooze from the trunks and fall to the ground. The work
of both the larvæ and the perfect beetles seems to be confined, at Queenston at any rate, 
to the bark. Not a single instance of penetration of the wood could be found, although
this latter attack is recorded by some observers.

The remedies which have been tried are, washing the trunks with kerosene emulsion, 
linseed oil, and whitewash containing Paris green. The results have been rather conflict-

prevention before long a sure meansing, but there is every reason to think means ol
! )be found.

Another insect, which was received from tl>e Queenston district, and also from Fen­
wick, Ont., is the Otiorhynchid beetle ( Anametis ÿ£ijjsar Lec). ' Mr. Fisher found specimens 
upon Jù&_peaeh trees, but was under the impression they did not do him much harm. Mr. 
ETS. Atkins, of Fenwick, however, suffered more severely ; he writes : “ Last year they 
killed 130 young peach trees for me, and ate out four rows of strawberries extending
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across a six-acre field. They only attack the very first leaf-buds and the bark of the young 
trees when first set out ; or when a young tree is budded and cut off near the ground, 
by eating the bud they destroy the tree. In many of their habits they resemble the 
potato beetle, such as letting themselves drop to the ground and lying apparently dead ; 
and in warm sunny days they move about and eat, and on cold or wet ones they lie con­
cealed at the root of the tree in the earth. When the beetles are most destructive, there 
is nothing to spray, as the top is cut off, and it is a mere switch with nothing to hold the 
mixture.” As these beetles are wingless, and have to climb up the stems of trees to 
attack them, any mechanical means ot prevention, such as a band of cotton batting or one 
of the various kinds of tree protectors, placed around the trunks at the time the perfect 
beetles occur, would prevent injury by the mature insects. In the case of young budded 
stock, a strip of tin bent into a ring about tour inches in diameter, and pressed into the 
ground around the base of the stem, similar to those now so generally used by gardeners 
for cut-worms, might be serviceable.

I am informed by Dr. J. Hamilton that he has bred this beetle in Pennsylvania 
from the stems of the Rag-weed, Ambrosia Irifida, where the larva had lived as a borer; 
but I think it must have some other larval habit in Canada, as this plant is only an 
accidental weed in a few places in Ontario.

The Spotted Paria (Paria sexnotataJSayJ) is another beetle which requires mention as a 
serious pest of the raspberry. It has given great trouble on some of the fruit farms in the 
neighbourhood of Grimsby and St. Catharines for several years past. It was first brought 
to my notice by Mr. Martin Burrell, of St. Catharines, and was so difficult to control that 
he eventually ploughed out the whole of the infested patch. He wrote, in 1892 : “ My old 
enemy, P. sexnotala, has revisited me this spring in greater numbers than ever. I sprayed 
with Paris green, 4 ounces to 30 gallons, but the foe still ‘ bobbed up serenely.’ Of a 
quarter of an acre of my raspberries not a score of canes have leafed out. I am not the 
only victim this year, as several of my neighbours have been severely injured by the 
beetles."

Mr. John Craig, Horticulturist, of the Central Experimental Farm, found this insect 
also very abundant early in May, in raspberry plantations on the road between Hamilton and 
Grimsby ; and Mr. Linus Woolverton, theenergetiç secretary of the Fruit Growers’ Asso­
ciation of Ontario, sent me last spring specimens, with the report that they were doing 
much harm about Grimsby by eating out the fruit buds of raspberries, and thus des­
troying the crop. The following answer was sent to him : “The beetles you send are the 
Spotted Paria. This is a most injurious insect, and has done much damage in the way 
you describe, at St. Catharines. It seems to be very difficult to kill. I would suggest your 
dusting the raspberry bushes at once with Paris green and slaked lime, 1 pound of 
Paris green to 25 of lime. This mixture is easiest applied by putting it in a bag of 
cheese-clo h and shaking or tapping it over the bushes. Of course, if you can get a 
morning when there is a dew on them, so much the better. The beetles may also 
be killed in large numbers by beating or shaking them off the canes into an open pan 
containing water, with a little coal oil on the top. A good plan for collecting them 
is to hold an open and inverted umbrella beneath the canes when beating them, and 
then brush the insects out into the coal oil pan."

The Spotted Paria does not confine its attacks to the raspberry alone, but is oi> 
casionally troublesome to strawberries. In 1874, Mr. John McGrady, of Gatineau 
Point, Que., suffered a disastrous attack upon his strawberry beds. He found that 
hellebore was quite useless against the enemy ; and my experience is that much 
stronger poisons are necessary for this beetle than for many others.

There have been, of course, many of the well-known fruit pests complained of/ , .(J 
from various parts of the province, but, with perhaps the exoption of the Bud Moth' ' 
in the Grimsby and London districts, and Bucculatrix pomifoliella^ in western Ontario, 
no others demand special mention here. >

6 (en.)
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SIXTH ANNUAL MEETING OF TIIE ASSOCIATION OF 
ECONOMIC ENTOMOLOGISTS.*

The Association met at 10 a m. in Room 12 of the Packer Institute, Brooklyn, N.Y., 
August 14th, 1894. The following officers and members were present :

President, L. O. Howard, Washington, D. C ; Vice-President, J. B. Smith, New 
Brunswick, N.J. ; Acting Secretary, O. L. Mariait, Washington, D.C.

Messrs. William H. Ashmead, Washington, D.C. ; Geo. F. Atkinson, Ithaca, N.Y. ; 
Nathan Banks, Sea Cliff, N. Y. ; D. W. Coquillett, Washington, D.C. ; Geo. C Davis, 
Agricultural College. Mich. ; A. 1). Hopkins, Morgantown, W.Va. ; Geo. H. Hudson, 
Plattsburg, N.Y. ; J. A. Lintner, Albany, N.Y. ; V. H. Lowe, Jamaica, N.Y. ; F. ,W. 
Raine, M organ town, W.Va. ; William Saunders, Ottawa, Canada : 15 B. Southwick, 
Central Park, New York City ; F. A. Sirrinc, Jamaica, N.Y. There were also in attend­
ance upon the meetings visitors and members of other scientific societies, the average 
attendance being twenty live persons,

The meeting was called to order by the President, and in the absence of the Secre­
tary, Mr. Gillette, Mr. 0. L. Marian was elected Secretary for the meeting.

The President, Mr. Howard, then delivered his annual address as follows :

A BRIEF ACCOUNT OF THE RISE AND PRESENT CONDITION OF OFFICIAL 
ECONOMIC ENTOMOLOGY.

By L. O. Howard, Washington, D. C.

When this Association was founded, in 1889, the name adopted was “ The Associa­
tion of Official Economic Entomologists.” and its objects as outlined had evidently especial 
reference to the work of those economic entomologists who hold official positions. At the 
first annual meeting, he.d in Washington in November of the same year, Dr. Lintner, 
with the evident idea of broadening the scope of the Association, introduced an amend­
ment to drop the word “ official ” from the title, and this amendment was adopted at the 
meeting at Champaign, III., the following year. Notwithstanding this fact, the member­
ship of the Association is to-day largely official ; out of 73 members 60 hold official posi­
tions, while the active work is all done by those with whom economic entomology is a means 
of subsistence. At the last meeting, ht Id in Madison, Wts., in August, 1893, every 
number registered belonged to the official class.

The organization meeting at Toi onto on the 30th of August, 1889, presented a strange 
contrast to this It was hi Id, as may not generally be known, upon a wooded knoll at a 
landing called Scarborough Heights, overlooking the waters of Lake Ontario. The beach 
below and the woods around were being scoured by industrious collectors of the old sec­
tion F, of the American Association for the Advancement of Science. Professor Cook, 
who presided, occupied a dignité d position astride a fallen log. Dr. Smith, who acted as 
secretary, lmd climbed with difficulty to the tep of a tall sti mp and took his minutes on 
his knee. Dr Bethune, Mr Fletcher. Mr. E Baynes Reed, Mr. H. H. Lyman, Prof. C. 
W Hargitt, Mr. E. P. Thompson, and the writer,reclined with more or less grace, 
according to their physical conformation, upon the ground or sat cross-legged upon con­
venient ant-hills This group, which made the Association “official ” in name, was com­
posed of four official entomologists and five who were simply interested workers.

‘Through the kindness of Mr. L. O. flow rd, Entimolopiet of the Department of Agriculture, Wash­
ington, D.C., and Mr C. L. Marlstt, Acting Stcietaiy of the meetn g, who prepend ar. abstiact of the 
pr. ce<dings for the ('availion 1 vtimolopitt. we are enabled to give the following account of this interesting 
meeting as well aa some of the papers in full, —El..



ENTOMOLOGICAL SOCIETY OF ONTARIO. 83

This brief historical paragraph is introduced for the purpose of showing the interest­
ing paradox that this Association was originally made otheial by non-officials, that it was 
subsequently made non-olticial by officials, and that since it was made non official it has 
become more official than before.

It is in part for this reason that I have chosen to bring together for presentation at 
this meeting some account of the rise and present condition of official economic ento­
mology, but more largely for the other reasons that few of us probably have been able to 
take a comprehensive view of the status of our application of entomology the world over, 
and that a review of what has been done can not but justify our existence as a class and 
as an association and ail >rd the strongest of arguments for the increase of our numbers 
and for increase of means and facilities.

The ravages of insects on cultivated plants were doubtless coetaneous with the begin­
ning of the cultivation of plants. Thus a necessity for economic entomologists existed 
at a very early time. The condition of the ancient husbandman with reference to injuri­
ous insects is voiced by the prophet Joel, when he says :

That which the palmer-worm hath left, hath the locust eaten ; ami that which the locust hath left hath 
the canker-worm eaten; and that which the canker-worm hath left hath the caterpillar eaten.
He hath laid my vine wiste and harked my fig tree ; he hath made it clean bare and cast it away ; the 
branches thereof are made white * * * The field U wasted, the land mourneth. * * * Be
ye ashamed, O, ye husbandmen ; howl, O, ye vinedressers, tor the wheat and for the barley, because the 
harvest of the field is périt hed.

In 1881 Dr. Hagen published in the columns of the New Yorker Belletriatichee Jour­
nal (August 16) an interesting article entitled “ Heuschrecken Kommissionen ini Mittel- 
aiter nnd heute,” in which he showed that grasshopper invasions have taken place since 
time immemorial, and that man's efforts to combat them have always ended in his dis­
comfiture. It is not surprising, therefore, says l)r. Hagen, that the helpless multitude 
called on the intervention of tne law and of God to deliver them from such pests ; and 
the legislators on one side and the priests on the other were forced to carry out the will 
of the people. But since written laws and legislative decrees against elemental plagues 
would have been ridiculous without a surrounding of imposing, legally regulate! forms, 
the development of these formalities gradual.y reached a high degree of perfection. 
Legislation for defense against injurious animals reached its highest development in the 
Middle Ages Legal procedures against ail sorts of noxious animals were friqueut, and 
the famous Burgundian legal light, Bartholomivus Chassameus, wrote a book setting forth 
the rules according to which a suit against grasshoppers should be entered. After a court 
had been called together by written request, a judge was appointed and two lawyers were 
elected, one to plead the cause of the people and one the cause of the accused grasshoppers. 
The former commenced by formulating the charge, and concluded by requesting that the 
grasshoppers be burned. The defendant’s lawyer replied that such a request was illegal 
before the grarshoppers had been requested in due form to leave the country. Wh-n, 
however, they had not left the country aftera stated term, they could be excommunicated. 
Many years afterward, another jurist, Hiob Ludolph, wn te a pamphlet antagonizing 
Chassanieus’s work, setting forth the lamentable legal ignorance displayed by the laUer. 
The accused grasshoppers, said Ludolph, must be summoned four times before the court, 
and if they do not appear, then they should be dragged by force before the court. Then 
only can the suit proceed. Other interested parties, however, shall be heard, namely, the 
birds that feed on the grasshoppers. Further, it would be a great injustice to banish the 
grasshoppers into adjacent territories Finally, tne code proposed by Chassameus can 
never be brought into accordance with the laws and rules of the Church, because there is 
absolutely nothing in those laws about suits against grasshoppers.

Several suits against injurious insects were brought before the courts, and the rulings 
have bien preserved. In one case (1479) a suit was brought against injurious worms, 
appaiently cut-worms, in the canton of Berne, Switzerland. The worms, although ably 
definded, lost the suit, and were excommunicated by the archbishop and bmishej. 
Regarding the effect of this awful punishment, the chronicler who relates the story adds : 
“No effect whatever resulted, evidently on account of the great depravity of the people."
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In various other law suits the chroniclers fail to mention the final outcome ; but, says 
Hagen, it is safe to surmise that in the whole history of jurisprudence there was never a 
greater disregard for the rulings of the courts on the part of the guilty parties than during 
the time, of the mediæval insect commissions.

To attempt to enumerate the different commissions which have been established, par­
ticularly by European countries, against particular outbreaks of injurious insects, and 
especially against locusts, which have entered Europe from the south and from the west 
at intervals for many hundreds of years, would be impossible, and even if possible, would 
extend this paper far beyond its proper length. I shall be obliged, therefore, to neglect 
this phase of the subject and confine myself rather to the history of the more prominent 
organizations of wider scope, and these I shall treat geographically and chronologically, 
beginning with our own country.

The United States.

Massachusetts. Dr. Thaddeus William Harris was probably the first American 
entomologist to receive public compensation for his labors, and in this sense he may be 
called the first of the official entomologists in this country. In 1831 he prepared a cata­
logue of insects, appended to Hitchcock’s Massachusetts Geological Report. “ In the 
condition of American science at that day,” says Scudder, “ it was a work of inestimable 
value, though his only material compensation was one copy of the report and several 
copies of the appendix.” At a later period he was appointed by the State as one of a 
commission for a more thorough geological and botanical survey. In this capacity he 
prepared his now classic report on insects injurious to vegetation, first published in full 
in 1841, the portion upon beetles having appeared in i838. He reprinted the work under 
the name “Treatise” instead of “Report” in 1842, and again, in revised form, in lf52. 
The whole sum received by him from the State for this labor was $175. After his death 
the work was reprinted by the State in its present beautiful form, with wood engravings 
which themselves marked an epoch in that art. It is largely upon this work that Harris’s 
scientific reputation will rest, and. although prepared more than half a century ago, it is 
to day perhaps above all other works the vade mecum of the working entomologist who 
resides in the northeastern section of the country,

From 1852 to 1870 Massachusetts did little or nothing in economic entomology. In 
the latter year, hov ever, Dr. A. S. Packard, jr., then of Salem, was appointed entomolo­
gist to the State Hoard of Agriculture—without compensation, however, as he informs 
me. Dr. Packard published three reports covering the years 1871. 1872 and 1873. They 
were short pamphlets, but were ably prepared, and were undoubtedly productive of very 
considerable good.

With the founding of the State Agricultural Experiment Station under the Hatch 
Act, Prof. 0. H. Fernald, professor of zoology at the Massachusetts Agricultural College 
at Amherst, was appointed entomologist to the station. Prof. Fernald’s work has been 
practically like that of most other station entomologists, and he has published several 
important bulletins. The ones for which there has been the greatest demand are No. 5 
on household pests, which was the outgrowth of original studies which Prof. Fernald had 
made in this direction, and No. 12 containing the work upon the bud moth, spittle insects, 
and several other injurious species, all based upon original observation. The most impor­
tant portion of his work has not yet been published. It comprehends the scientific results 
of his observations as entomological adviser to the gypsy moth committee of the State 
board of agriculture. That these results will prove of great value the writer is in full 
position to assert, as he has had the pleasure of seeing many of Prof. Fernald’s experi­
ments in the course of procedure, and has been greatly impressed by the ability and care 
with which they are being carried on. Prof. Fernald has also for some years held the 
position of entomologist to the State Board of Agriculture.

The work upon the gypsy moth, by the way, which has been done by the State of 
Massachusetts since 188'J is one of the most remarkable pieces of work, judging by results, 
which has yet been done in economic entomology. The operations have been carried on 
by a committee of the State Board of Agriculture and the means have been furnished by
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large annual appropriations by the State legislature. Three hundred and twenty-five 
thousand dollars have already been appropriated. A territory comprising something over 
100 square miles was infested by the insect, which occurred in such extraordinary num­
bers as to destroy many trees and almost to threaten the ultimate extinction of living veg­
etation, not only within the infested territory, but in all localities to which it might 
spread. It is unnecessary to detail the steps by which relief was brought about. Mistakes 
were undoubtedly made at first, and it is to the wcrk of the present committee that the 
main credit is due. The infested territory has been reduced by one-half, and within the dis­
tricts in which the gypsy moth at present exists it is, practically speaking, a compara­
tively rare species. The future of the insect is, however problematical. The continuance 
of sufficiently large appropriations from the State legislature to enable the work to be 
carried on on its present scale is doubtful, yet those in charge believe that still larger 
appropriations are necessary to bring about extermination. They are confident, however, 
that with sufficient means the insect can be absolutely exterminated from the State of 
Massachusetts. With the legislature disinclined to continue the large appropriations, the 
methods of the committtee at present pursued will have to be seriously altered. Given a 
small appropriation of say $25,000 annually, it will become necessary to adopt some law, 
like that in force in California, whereby much less frequent inspection may be made, and 
the committee will have to rely in part upon voluntary observers for information. More­
over, they will be unable to conduct spraying operations upon a large scale, and the expense 
of the destruction of insects will have to be assessed upon the owners of the projierty upon 
which the insects are found, provided such owners will not themselves undertake the des­
truction of the insects. There will be many disadvantages fr mi such a course, and in the 
case of unproductive lands the expense will ba so great that the owner will prefer con­
fiscation. Between some such course as this and the continuance of the present methods, 
however, there seems to be little choice, since if the appropriation were taken away the 
insect will not only speedily reach its former destructive height, but will spread far and 
wide over the country. It may be urged that it will be only a few years before the insect 
will take its place as a naturalized member of our fauna and will become subject to the 
same variations of increase and decrease as our native species, and that it will, in fact, 
become little more to be feared than species already existing with us, particularly if its 
European natural enemies are introduced. Against this view, however, it must be urged 
that the gypsy moth seems an exceptionally hardy species and that even in Europe it is a 
prime pest. The caterpillar is tough and rugged and seems little subject to disease and 
to climatic drawbacks and is wonderfully resistant to the action of ordinary insecticides. 
The gypsy moth larva will feed for days without apparent injury upon trees which have 
been sprayed with Paris green or London purple in a solution so strong as to somewhat 
burn the leaves. In fact, the committee, in the spraying which they are carrying on at 
present, have found it necessary to use arsenate of lead in as strong proportion as 10 
pounds to 150 gallons of water. The well-known vitality of previously introduced Euro­
pean injurious insects is apparently increased to a striking degree with this species, while 
the fact that it feeds on nearly all plants renders it a much more serious pest than any of 
its forerunners. Under these circumstances, therefore, any course other than an energetic 
and well directed effort to keep the insect within its present boundary will be shortsighted 
in the extreme, although it is very doubtful to my mind whether absolute extermination 
will or can ever be brought about.

New York. It is rather a stretch of the facts to classify Dr. Harris as an official 
entomologist. The first scientific man to receive a true official commission for the investi­
gation of injurious insects was Dr. Asa Fitch, of New York. The New York State legis­
lature, during the season of 1853-54, made an appropriation of $1,000 for an examination 
of insects, especially of those injurious to vegetation, and authorized the appointment of a 
suitable person to perform the work. The matter was placed in the hands of tile New 
York State Agricultural Society, and at a meeting of the executive committee of the 
society, held at the Astor House, in New York City, May 4, 1854, the following resolu­
tion was passed :

Retoltci, That Asa Fitch, M.D., of Washington County, be appointed to perforin the work ; that he be 
fnrniched with such acco: nmodations as he may desire in the rooms appointed for the laboratory in charge 
of the society ; and that t he president and Mr. Johnson, the corresponding secretary, be a committee to pre­
pare instructions for suc'i entomological examinations.
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Mr. William Kelly, at that time president of the New York State Agricultural 
Society, and Mr. B. F. Johnson, its corresponding secretary, performed their duties in the 
preparation of these instructions in the most admirable manner. In fact, so well were 
they performed that we imagine Dr. Fitch himself may have drafted the report which was 
signed by these gentlemen. So far as we are aware, no subsequent appointment of an 
official entomologist has ever been accompanied by such a full, explicit, and able paper, 
and for this reason we quote it in full :

As our State haa had a thorough examination made of all brancheH of its natural history except its 
insects, it is of the highest importance that the remaining branch—not less in importance than the others— 
should receive attention. The committee feel assured that in the selection of Dr. Fitch they have sectored 
a person every way competent to discharge the duties imposed in a manner creditable to the society and 
the State.

In carrying out this examination it is desirable that equal prominence be given to economical as well as 
to scientific entomology, that being the part of this science which is specially important to the community 
at large. It has been objected to the volumes of the Natural History of the State that they are too purely 
scientific in their character to be of special value to the great mass of our citizens, and in the work now to 
be performed it is obvious that it will be of very little consequence to know that a particular kind of moth 
or Hy is an inhabitant of this State unless we are also informed of its history and habits, and whether it is a 
depredator upon any substance which is of value to man The habits and instincts of our insects are a pro­
per subject of inquiry as much as their names and marks by which they are distinguished from each other. 
The whole history of every noxious species should at least be traced out as fully as circumstances will 
permit.

The exam hier is therefore directed, in the first place, to make for the present season the insects which 
infest our fruit trees the leading object of examination. Those infesting our forest trees, our grain and 
other crops, our garden vegetables, our animals, etc., will remain to be studied hereafter. The examiner is 
desired in his examinations to search out every insect which is a dep-edator upon our apple, plum, i>ear, 
cherry, peach and other fruit trees, and study out all the facts in the history of each species, both in its 
larva and in *ts perfect state, as far as he shall have opportunity to do so. In this way a broad foundation 
will be laid, to which additions can be made which future observations may show to be necessary.

Should any important insect depredator appear the present season in any other situation than upon the 
fruit trees, the opportunity for studying it should not be neglected, for the same species may not appear 
again in many years under circumstances as favorable for becoming acquainted with its real history.

Secondly, what time is not necessarily occupied in examining the insects infesting our fruit trees should 
be devoted to collecting and classifying the insects of the State, and to naming and describing such species 
as have not been described.

A report to be prepared at the end of the season, to be submitted to the legislature, showing what has 
been accomplished duringthe season, to be divided into two parts. The first, upon economical entomology, 
giving an account of all that has been ascertained respecting the insects infesting our fruit trees, and any 
other injurious species that may have been obtained. The second, upon scientific entomology, giving a 
systematically arranged catalogue of all the insects of the State, so far as they are known, with a brief des­
cription of such new and undescribed as may be discovered.

The work should be pursued with a view of eventually securing to the State as full and complete ac­
counts of all the insects of this State as far as to place this important science (which is at the present so 
greatly in the background, and so partially and imperfectly explored on this side of the Atlantic) in as per­
fect a position and as favorable a situation for being acquired as its nature will admit of. Should there be 
time, in addition to the above, to perform other labor, it is desired :

Thirdly, that a commencement should be made in writing out full descriptions of the species pertaining 
to some particular order, with observations upon the time of appearing, habits, etc., with a view of future 
publication, so as to secure a complete account of all the insects of the State pertaining to that order.

Lastly, suits of specimens to fully illustrate both the economical and scientific entomology of the State 
should be gathered in connection witli the other parts of this work, to be placed in the Cabinet of Natural 
History ; and in the Agricultural Museum specimens of the wood, leaves and fruits ; and other substances 
depredated upon by each and every species of our noxious insects, showing the galls or other excrescences 
which they occasion, the holes or burrows which they excavate, the webs or other coverings for themselvet, 
which they construct, with preserved specimens of the worms, caterpillars, etc., by which each of these 
deformities is produced.

Such further examination as Dr. Fitch may deem necessary to carry out fully the objects desired to be 
accomplished, as from time to time may be deemed advisable, the committee desire may be made.

William Kelly,
B. F. Johnson,

Committee.

Dr. Fitch, while not officially designated as State entomologist of New York, was 
always given this title by courtesy, and continued in office until 1871 or 1872, when his 
fourteenth report was published, and when the infirmités of age affected him to such an 
extent that he could no longer continue his investigations. The reports were published 
in the Transactions of the State Agricultural Society from 1854 to 1870, skipping the 
years 1859, 1865 and 1868. The first eleven have been published separately, as well as
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in the transactions of the society. In 1873, through an appropriation by the State legis­
lature, provision was made for the revision and republication of the reports, and the 
revision was completed by Dr. Filch. The resolution for printing, however, failed of the 
concurrence of the senate, and since that time the manuscript has been lost.

The value of Dr. Fitch’s labors has been very great. In his fourteen reports the 
great majority of the injurious insects of the Stale of New York received more cr less 
detailed consideration, and in the ma jority of cases the life histories of the insects treated 
were worked out with great care and detail. The remedial measures suggested by Dr. 
Fitch have, however, been largely improved upon, and the practical value of these reports 
to day rests almost entirely upon the life-history side.

From the time of the publication of Dr. Fitch’s last report, in 1872, the State of 
New York did nothing for the encouragement of economic entomojogy until 1881, when 
the legislature, on April 14, passed an act to provide for the appointment of a state 
entomologist. The law reads as follows :
No. 316.] Sknàtk or Nkw York,

In Senate, April 1-i, 1881,
Introduced by Mr. Fowler read twice and referred to the committee'on finance ; reported favorably from

said committee and committed to the committee of the whole.
AN ACT to provide for the appointment of a state entomologist and fixing his compensation.
The people o f the State of New York, represented in Senate and Assembly do enact us fellows :
Section 1. There shall be appointed, by the governor, a state entomologist, who shall be charged with 

the study of insects in jurious to agriculture and of methods for controlling and preventing their depredations.
P. 2. The salary of the entomologist shall be two thousand dollars, and he shall render an annual report of 

his labors and investigations to the legislature and shall arrange for the state museum of natural history a 
collection of insects taken in the course of his investigations.

P. 3. This act shall take effect immediately.
(Senate No. 316). (I. 520, G. O. 391).
(Chap. 377 of the Laws of 1881. Passed May 26,1881, three-fifths being present.)

The movement which resulted in the passing of this law was started by the regents of 
the University of the State of New York at their annual meeting in 1877, and the person 
appointed to fill the office was Dr. J. A Lintner, a well-known worker in entomology, 
who, up to that time, had been connected with the State Laboratory of Natural History. 
Dr. Lintner has held office continuously since 1881. He brought to hear upon his duties 
a ripe experience and a mind trained in scientific methods. He has published nine 
reports, the last one covering the year 1892, and only recently distributed. These reports 
are in many respects models. The great care and thoroughness of the author have hardly 
been equalled by any other writer upon economic entomology. The form of the reports 
is most admirable, and the account of each insect forms almost invariably a complete com­
pendium of our knowledge concerning it down to the date of publication. His accounts are 
also arranged in the most convenient form for reference, a full bibliography precedi s the 
consideration of each species, and the frequent subheadings enable the most practical use 
of the report. The reports are replete with sound and ingenious practical suggestions, 
and are written in a straightforward, simple style, which possesses great literary merit. 
They abound in illustrations, and are made available by most complete indices and tables 
of contents. Aside from these reports, Dr. Lintner has published a great deal in the 
newspapers, particularly the “ Country Gentleman,” on the subject of economic entomology, 
and another valuable feature of his reports is the comprehensive list which he publishes 
each year of his unofficial writings.

The Cornell University Agricultural Experiment Station was established by the auth­
orities of the university in 1879, and its first annual report contained a series of miscellane­
ous entomological observations bv the acting professor of entomology Dr. W. S. Barnard. 
The second report, issued in 1883, contained an elaborate monograph of the Diaspinre by 
Prof. J. H. Comstock, and an important article on the Tineidæ infesting apple trees by 
Mr. A. E. Brunn, a student of the Department of Entomology. With the establishment
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of the agricultural experiment stations under the Hatch bill, in 1888, this experiment 
station became governmental in its character, and Prof. Comstock was naturally made 
entomologist. Since that date he, or his assistants, have published a number of very 
important bulletins, the first one, on “ A Sawfly Borer of Wheat," by Prof. Comstock ; the 
second on Wireworms, by Prof. Comstock and his assistant, Mr. M. V. Slingeriand, and 
the later ones mainly by Mr. Slingeriand. These are among the best and most practical 
of the experiment station bulletins that we have. They are characterized by almost a 
superabundance of detail and plainly by great care. The illustrations are very nearly all 
original, and are excellent.

The U. S. Department op Acriculturk. Almost simultaneously with the appoint­
ment of Dr. Fitch to do entom jlogical work for the State of New York, came the appoint­
ment of an entomological expert under the General Government. On June 14, 1854, 
Mr. Townend Glover was appointed by the Commissioner of Patents to collect statistics 
and other information on seeds, fruits and insects in the United States, under the Bureau 
of Agriculture of the Patent Office. Mr. Glover was one of the most eccentric individuals 
who have ever done important work on North America insects. He had led a roving 
and eventful life as a boy in Brazil, as a clerk in a draper’s shop in England, as an 
artist in Germany, as a roving traveller and naturalist > all parts of the United States, 
and finally as a landed proprietor with horticultural tastes on the banks of the Hudson 
in New York. Pomological interests brought him to Washington shortly before the time 
when he received his appointment. His first report was published in the Report of the 
Commissioner of Patents for 1854, was illustrated by six plates engraved on stone by the 
author and comprised some consideration of the insects injuiious to the cotton plant, 
wheat, and the grapevine, and on the plum curculio, codling moth, and peach borer, 
closing with some account of the more common species of beneficial insects. His second 
report, in 1855, continued the consideration of the cotton insects, together with some 
accounts of orange insects. The reports for 1856 and 1857 contained nothing from him, 
but that for 1858 contains a ra.her full report on the insects frequenting orange trees in 
Florida, published over the initials D. J. B., which were those of the then chief clerk of 
the Bureau, with whom Mr. Glover had many serious disagreements, largely on the matter 
of credit, which resulted in his resignation the fo'lo.ving year. In 1862 the Department 
of Agriculture was established as a separate institution, under the commissionership of the 
Hon. Isaac Newton, and in 1863 Mr. Glover was appointed entomologist to the Depart­
ment. His annual reports follow consecutively from 1863 to 1877, and are storehouses 
of interesting and important facts which are too little used by the working entomologist 
of to day. Their value for ready reference, however, is detracted from by a lack of 
systematic arrangement and poor paper and presswork, but many observations are to be 
found in the pages written by Glover which have subsequently been announced by others 
as original and important discoveries. There is, however, in Mr. Glover's reports, a lack of 
consecutive and full treatment of any one topic,'and the subject of remedies seems seldom 
to have received original treatment or thought with him. This is largely due to the fact 
that his reports were matters of secondary importance to him, his main energies being 
devoted to the building up of a museum for the Department and to the preparation of his 
most elaborate series of illustrations of North American insects, a work upon which 
he expended enormous labor, and which unfortunately, up to the present time, has added 
to his fame nothing but the good opinion of a few of his scientific contemporaries

In 1877 Mr. Glover’s health suddenly failed him. Hie report for that year was 
largely prepared by his able assistant, Mr. Charles Richards Dodge, who, by the way, is 
the author of the charmingly written account of Mr. Glover’s life, published as Bulletin 
18 of the Division of Entomology of the Department of Agriculture. Mr. Glover lived 
for several years afterwards, but was unable to do further work. He died in Baltimore 
in 1883, and the writer and Profs. Uhler and Riley were the only entomologists present 
at the funeral services of this, in many respects, remarkable man.

The year 1878 marked a new era in the governmental entomological work. Prof. 
C. V. Riley, a comparatively young man, who had already become famous by the admir­
able work which he had done as entomologist of the State of Missouri, and as chief of the
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U. S. Entomological Commission, was that year appointed successor to Mr. Glover by the 
Hon. William G. Le Due, then Commissioner of Agriculture. Prof. Riley took hold of 
his work with his accustomed vigor, and, during the nine months that he remained in 
office at that time, accomplished a great deal. His report for the year 1878, though 
short, is by far the most practical one which the Department had published up to that 
time. On account of a misunderstanding with the Commissioner, Prof Riley resigned 
his commission in May, 1879, and Prof J. H. Comstock, of Cornell University, was 
appointed in bis stead. Prof. Comstock remained in office until May, 1881 He com­
pleted the investigation of the cotton worm, begun by Prof. Riley, and published a 
thoroughly practical and useful volume entitled “ Report upon Cotton Insects,” early in 
1880. In addition to this report he published extensive annual reports covering the years 
1879 and 1880, which rival in thoroughness and practicality the Missouri reports of Prof. 
Riley and those which were issued by the Department after his resignation. The report 
for 1880 is marked by the publication of the results of a preliminary investigation of the 
insects affecting the orange, and more especially by an elaborate report upon «cale insects, 
which formed the basis of the study of this important and very destructive group of insects 
in this country. Upon the change of administration in 1881, Prof. Comstock was retired, 
with a year’s commission as investigator, and Prof. Riley resumed charge of the govern­
mental entomological work. From that time until June, 1894, Prof. Riley remained 
consecutively in office. The work which he has accomplished has been of the highest 
order, and has been largely instrumental in placing the science of economic entomology 
in this country upon its present sound footing. During the course of his administration 
of the office he has published 12 annual reports, 31 bulletins, 2 special reports, 6 volumes 
of the periodical bulletin “Insect Life,” and a large number of circulars of information. 
He has developed not only the scientific side of the work, but also the practical side. 
Under his direction advances have been made both in insecticides and insecticide 
machinery, which are of the most far-reaching importance. The earlier work of Prof. 
Riley will be mentioned in another place, but it will be appropriate to state nere that 
no other name in the annals of North American economic entomology stands out with the 
same prominence as his. His work has been called epoch making, and this expression 
may be considered justified. His voluntary resignation at this time would be greatly to 
be deplored, were it not for the fact that, with the restoration of his health, which is con­
fidently to be anticipated, he will resume his labors—in another capacity, it is true, but 
along entomological lines and with undiminished vigor.

Aside from the work of the Division of Entomology, the General Government has, 
upon one occasion only, provided for work in economic entomology, as have so many 
other governments, by the appointment of a special commission. The U. S. Entomological 
Gommission was founded, by authorization of an act of Congress approved March 3, 1877, 
specifically to report upon the depredations of the Rocky Mountain locust in the Western 
States and Territories and the best practical methods of preventing its recurrence, or 
guarding against its invasions. The commission was attached to the U. S. Geological 
and Geographical Survey of the Territories under the charge of Prof. F. V. Hayden, and 
the office of chief was filled by the appointment of Prof. O. V. Riley by the Hon. 
Carl Schurz, then Secretary of the Interior. The other members of the commission, also 
appointed by the honorable Secretary of the Interior, upon consultation with Prof. Riley, 
were Dr. A. S. Packard, jr., of Massachusetts, secretary, and Prof. Cyrus Tnomas, of 
Illinois. The commission remained in existence, supported by annual appropriations by 
Congress of varying amounts, until 1881. It published 5 reports and 7 bulletins. The 
first two of the annual reports related to the Rocky Mountain locust and allied migratory 
locusts, and form together probably the most complete monograph of any one insect ever pub­
lished. The practical end was kept constantly in view, and the reports are thoroughly prao- 
tical, as well as thoroughly scientific. In the appropriations for the year 1879 the commission 
wuj instructed to report upon cotton insects, and the results of the investigation 'hus 
brought about are published in the fourlh report of the commission on the cotton worm 
and boll worm—another elaborate volume wbich cannot be too highly praised from all 
standpoints. The third report treats of a variety of topics and includes two important 
monographs, one upon the army worm and the other upon canker worms, while the fifth
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report contains a full and comparatively exhaustive treatment of the subject of the insects 
injurious to forest and shade trees. The first, second and third reports are published 
under the joint authorship of the three commissioners, the fourth under the sole author­
ship of Prof. Riley, and the fifth under the sole authorship of Dr. Packard.

Illinois, During the regular session of the legislature of Illinois, in the winter of 
I866-’67, a law was passed enacting that a State entomologist shall, “by and with the 
consent of the senate, be appointed by the governor with a salary of $2,000 per 
annum, for a period of two years, or until his successor is appointed and qualified.” 
This legislation was the result of a petition from the State Horticultural Society, 
and on May 21, 1867, the society passed the following resolution : 1

That the president of the society be authorized to engage B. D. Walsh to immediately commence 
entomological investigations in relation to horticulture, and be empowered to pay out for that purpose a 
sum not exceeding $500 from the legislative appropriation. This action is taken in case of failure to 
appoint.

At a special session of the legislature held in June, 1867, the governor sent in the 
name of Mr. Walsh for confirmation, but the senate postponed action upon it until the 
next regular biennial session in the winter of 1868 '69. Hence it follows that Mr. 
Walsh’s first and only report was published ns acting State entomologist, his untimely 
death occuring before his second report was prepared, its preparation he.ving been 
delayed by a long period of ill-health which preceded the railway accident which was the 
immediate cause of his demise. Mr. Walsh was a retired farmer and lumber dealer of 
English university training, who for a number of years prior to his appointment had been 
industriously studying entomology and had written largely for the agricultural press 
upon the subject of injurious insects. Although not a naturalist by training, his work 
showed extraordinary powers of observation, and his published writings, as well as the 
statements of his contemporaries, indicate that he possessed a remarkable mind. In this 
connection, however, we have occasion to speak only of his official work as indicated in his 
one report. In this report, which is now unfortunately very rare, he treated particularly 
of the insects affecting the grape, the apple and the plum, and to this added, under the 
head of “ Insects affecting garden crops generally,” a chapter on the s>called “ hateful 
grasshopper," or migratory locust, (Calopttnug spretus). His treatment of the other insects 
is very thorough and his work in a large part remains standard to-day.

Mr. Walsh’s successor, Dr. William Le Baron, a practising physician of Geneva, Ill., 
well known for his writings on injurious insects in the agricultural journals of the time, 
and an able and conscientious entomologist, published four reports as appendices to 
the Transactions of the State Horticultural Society, from 1871 to 1874. The first three 
treated of miscellaneous insects, mainly those injurious to fruit and fruit-trees, while his 
fourth report, and part of his third, consisted of the beginnings of a work entitled Out­
lines of Entomology, of which he completed only the order Coleoptera. This portion 
however, was executed in the most scientific manner, and was fully illustrated, largely 
by original drawings by Prof. Riley. It has since been used to some extent in the 
class room, and has undoubtedly been the means of interesting many students in the 
subject of entomology. Dr. Le Baron’s treatment of insects from the economic standpoint 
was careful and practical. He records in his first report the first successful experiment 
in the transportation of parasites of an injurious species from one locality to another, and 
in his second report recommended the use of Paris green against the canker-worm on 
apple trees, the legitimate outcome from which has been the extensive use of the 
same substance against the codling moth, which may safely be called one of the great 
discoveries in economic entomology of late years.

Dr. LeBaron died in .harness, I believe, and was succeeded in office by the Rev. 
Cyrus Thomas, of Carbondale, who published a series of six reports, extending over the 
years 1875 to 1880. Mr. Thomas at the time of his appointment was a well-known 
entomologist, who had written extensively for the “Prairie Farmer” and other agricultural 
newspapers on the subject of economic entomology, and who had published an elabor­
ate monograph of the Acridiidie of the United States as one of the special volumes 
of the Hayden survey of the Territories. He started with his first report, a manual



ENTOMOLOGICAL SOCIETY OF ONTARIO. 91

of economic entomology for the State of Illinois, including in this report the portion 
relating to the Coleoptera. In his second report his assistant, Mr. G. H. French, 
treated of the Lepidoptere, and in his third report Mr. Thomas treated the Hemiptera, 
monographing the Aphididæ. His fourth report included a consideration of one 
family of the Orthoptera, namely, the Acridiidie. and the fifth a paper on the larvie 
of Lepidoptera, by his assistant, Mr. D. W Coquillet, while in his sixth he was 
obliged, from the force of circumstances to abandon the scheme. The manual of 
economic entomology of Illinois remains, therefore, unfinished. In the course of the 
six reports a very large number of insects are treated from the economic standpoint. 
Mr. Thomas was able to employ several excellent assistants, and the six reports as a 
whole are very creditable to the Si,ate. The last of the six reports shows rather 
plainly the falling off in Mr. Thomas’s interests in the subject of entomology. Its 
publication was coincident with the close of the work of the U S. Entomological Com­
mission, and it consists entirely of reports by Mr D. W. Ooquillett. and Prof. G. H. 
French. After its publication Mr. Thomas transferred his labors to the held of 
ethnology, in which he had long been interested, and he is at the present time one 
of the able workers in the U. 8. Bureau of Ethnology.

Upon Mr. Thomas’s withdrawal from off ce, Prof. S. A. Forbes, director of the State 
Laboratory of Natural History, at Normal, Illinois , was appointed State entomologist, 
his commission dating July 3, 1882. Prof. Forbes’s attention had for some time been 
more or less engaged by questions relating to economic entomology. He has held office 
continuously since that time, and has published siv reports, the first one covering the 
remainder of the year 1882, the second the year 1883, the third the year 1884, the fourth 
the years 1885 and 1886, the fifth the years 1887 and 1888, and the sixth the years 1889 
and 1890. Prof. Forbes’s reports are among the best which have been published. They 
are characterized by extreme care and by an originality of treatment which has seldom 
been equalled. The practical end is the one which he has kept mainly in view. His 
experiments with the arsenites against the codling moth and the plum curculio were the 
first careful scientific experiments in this direction which were made, and his investiga­
tions of the bacterial diseases of insects have placed him in the front rank of investigators 
in this line. His monographic treatment of the insects affecting the strawberry plant is a 
model of its kind, and the same maybe said of bis work upon the corn bill-bugs and of 
his studies of the chinch bug. In fact, whatever insect or group of insects has been the 
subject of his investig itions, he has attacked the problem in a thoroughly original and 
emineutly scientific and practical manner. Prof. Forbes has been able to command the 
services of a very able corps of assistants, including Messrs. C M. Weed, II. Gartnan, 
F. M. Webster, John Marten, and 0. A. Hart.

Missouri. In the session of 1867-’68 the legislature of Missouri passed an act 
establishing the office of State entomologist, and directed that the reports of this officer 
should be made to the State Board of Agriculture. The first and only appointee ti this 
position was Prof. C V. Riley, who had at that time become prominent as an entomo­
logist through his writings in the “Prairie Farmer,” of Chicago, with which paper he had 
been for some time connected, and through his editorship, in association with Mr. B. D. 
Walsh, of the “American Entomologist,” of which one volume had then been published. He 
entend upon his duties April 1, 1868, and published his first annual report in December 
of that year. From that date there followed annually eight additional reports, the ninth 
being submitted March 14, 1877, and covering the yeer 1876.

There is no need of any comment upon these nine Missouri reports before any body 
of economic or scientific entomologists. They are monuments to the State of Missouri, 
and more especially to the man who wrote them. They are original, practical, and 
scientific ; they cover a very great range of injurious insects, and practically all the 
species which were especially injurious during those nine years received full and careful 
treatment. They may be said to have formed the basis for the new economic entomology 
of the world, and they include a multitude of observations and intelligent deductions 
which have influenced scientific thought. The value to the agriculturist, as well as to the
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scientific readers, was greally enhanced by the remarkable series of illustrations which 
were drawn by the author and engraved upon wood by the most skilful wood engravers 
of that. time. Aside from a few of the illustrations to the Flint edition of Harris, they 
are the best woodcuts ever made of insects in this country, and as a whole the drawing 
far excels that of the Harris illustrations in its lifelike accuracy, artistic beauty, and 
closeness of detail. Prof. Riley abandoned his Missouri work on taking up the director­
ship of the U. S. Entomological Commission, and in pursuance of a shortsighted policy 
Missouri has never since had a State entomologist.

Other States and tub Hatch State Agricultural Experiment Stations. 
Massachusetts, New York, Illinois, and Missouri are the only States which may be said 
to have supported official economic entomologists. There are letters on file in the 
Division, dated in 1880, from Mr. J. T. Humphreys, who announces himself in his letter 
head as “ Late naturalist and entomologist tj the Georgia Department of Agriculture 
but although 1 have made something of an effort to learn the details of Mr. Humphreys’s 
employment, I have so far been unsuccessful. The State of Pennsylvania has for sc ne 
years handled its economic entomology by means of an officer who holds an honorary 
commission from the State Hoard of Agriculture. This commission was held for some 
years prior to his death by Dr. S. S. Rathvon. At the present time Dr. Henry Skinner, 
of Philadelphia, and Dr. R. C. Scheidt, of Lancaster, are entomologists to the State Board.

In the spring of 1888, the State Agricultural Experiment Stations, founded under 
the Hatch Act, were organized. A number of entomologists were soon appointed and 
active work began practically in the month of February. This movement, the importance 
of which to American economic entomology can hardly be overestimated, is too recent to 
require full treatment here.

The first entomological bulletin published by any of the experiment stations was 
issued in April, 1888, from the Arkansas station by Mr. S. H. Crossman, and was entitled 
The Peach tree Borer and the Codling Moth. Bulletins from Heist, in N* w Jersey ; 
Morse, in California ; Tracy, in Mississippi ; Ashmead, in Florida, and Weed, in Ohio, 
followed in May. Popenoe in Kansas, and Perkins in Vermont, published one each in 
June, and Fernald, in Massachusetts, and Lugger, in Minnesjta, one each in July.

Through the kindness of Mr. A. 0. True, director of the Office of Experiment 
Stations of the U. S. Department of Agriculture, I am in possession of a bibliographical 
list of the entomological publications of the agricultural experiment stations down to the 
present month. This was drawn up by Mr. F. C. Test, of Mr. True's office, and will be 
published as an appendix to this address. An analysis of its contents shows that 42 
States and Territories have employed persons to do entoinoloigical work, and that the 
number of experiment station workers who have published entomological bulletins or 
reports reaches 77. Not half of these writers, however, have been officially designated as 
entomologists to the station. Of those so designated there are 28 ; 8 have held the title 
botanist and entomologist ; 6, consulting entomologist ; 4, assistant entomologist ; 4, 
horticulturist and entomologist ; 1, special entomologist ; 1, entomologist and physiologist ;
2, entomologist and zoologist ; 1, entomologist and superintendent of farms ; 1, director, 
entomologist, and botanist; 1, vice-director, horticulturist, entomologist, and mycologist; 
1, special agent ; 1, apiarist; 2, biologist. The other writers bear titles which indicate 
that they are not specialists in entomology. They are as follows ■ Agriculturist, 1 ; 
assistant agriculturist, 1 ; horticulturist and agriculturist, 1 ; horticulturist, 3 ; assistant 
horticulturist, 1 ; botanist and mycologist, 1 ; director, 2 ; botanist, 2 ; superintendent of 
grounds, 1 ; pomologist, 1 ; specialist, 1 ; veterinarian, 1 ; clerk and librarian, 1.

The entomological publications of these experiment stations have numbered 311, of 
which 88 have been annual reports, 213 bulletins, and 10 leaflets and circulars. In 
character the bulletins and such reports as have definite titles may be thrown into three 
categories : 1, those which treat only of insecticides and insecticide machinery, 40 ; 2, 
those which contain compiled accounts of insects, with measures for their destruction, 60 ;
3, those which contain the results of more or less sound original observation, with com­
piled matter and matter upon remedies 117. There are also two small classes: 1, 
apiculture, 6 ; and 2, classificatory, 4.
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It would be a matter of very considerable interest if I were able ac this time to give 
a more critical summary of the results achieved by our experiment station workers in 
entomology. The little analysis which precedes shows a gratifying preponderance of 
bulletins and reports which contain results of original work ; and yet ac the same time we 
must rememb< r that while these papers advance our knowledge of entomological science, 
the compilations may frequently accomplish greater practical good. This point is illus­
trated by a statement which I have from Prof. German, of the Kentucky station. He 
says that Bulletin No. 40 of his station, containing condensed accounts of some of the 
commoner and more injurious insects of the farm and garden, is the one for which there 
has been the greatest demand. The original edition of 12,000 was soon exhausted, and 
another lot has since been printed. The bulletin was prepared by request, and naturally 
is not the sort of work which our station entomologists prefer to do. “ Its success,” 
writes Prof. German, “ has been a lesson to mo as to what farmers want and will use.”

It occurred to me that it might be valuable to have a statement from each of the 
experiment station entomologists as to the piece of work he had done which seemed to 
have accomplished the most practical good, in the light of his own accurate information 
concerning the farming population of his State. 1 therefore addressed letters to nearly 
all of the station workers in entomology, but have received replies from only about half of 
them, so that a statement of this kind would hardly be justified. It is interesting to 
note, however, that experiment station workers place in very high esteem the results of 
their correspondence w th farmers and of their lectuies before farmers institutes and 
other bodies. It is in these two ways that the popular sentiment among agriculturists as 
to the importance of economic entomology is being much more rapidly spread than, 
perhaps, by the publication of bulletins upon injurious insects.

Canada

The Rev. C. J. 8. Bethune, for many years one of the most prominent writers on ento­
mology in Canada, and a well known contributor to the columns of the Canadian Farmer on 
the subject of agricultural entomology, was largely responsible for the organization of the 
Entomological Society of Ontario, and for the first appropriation of money made to that 
society with a view to the development of economic entomology among our neighbors across 
the border. The council of the Agriculture and Arts Association of Ontario in 1869 voted 
a grant of $400 to the Entomological Society of Ontario for the year 1870, on condition 
that the Entomological Society should furnish an annual report, should found a cabinet 
of insects, useful or prejudicial to agriculture and horticulture, to be placed at the 
disposal of the council, and that it should also continue to publish the Canadian Ento­
mologist. This was the origin of the first annual report of the Ontario society, which 
was published in 1871 by the Agricultural and Arts Association. This association also 
gave the society $100 additional, and the Fruit-Growers’ Association of Ontario $50 
additional, to be used for the purpose of illustrating the report. During the session of 
the Legislature of the Province of Ontario in 1870-71 the Agriculture and Arts Act was 
passed. By this Act the Entomological Society of Ontario was incorporated, and a grant 
of $500 per annum was made to it from the Provincial Treasury. In 1872 the Legisla­
ture made an extra grant of $200 for the purchase of woodcuts, etc., making the total 
appropriation $700. In 1873 an extra grant of $500 was made, and the annual grant - 
for 1874 was increased to $750. In 1875 the grant was $750, plus $100 for illustrations ; 
in 1876 $750, plus $500 towards the expense of an exhibit at the Centennial Exhibition 
at Philadelphia ; in 1877, 1878, and 1879 it was $750 per annum, and in 1880 the grant 
was increased to $1,000. at which sum it has continued since that date. The Government 
also pays the expense of printing the annual report.

The society has conscientiously complied with the conditions of the grant. Its 
reports, published annually, have greatly increased in size and in the general interest of 
their contents. They have contained much matter of economic value as well as of educa­
tional interest.
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In 1884 the Department of Agriculture of Canada established the office of honorary 
entomologist, and this office was filled by the appointment of Mr James Fletcher, at that 
time an employee of the Government Library at Ottawa, and already widely known in 
entomological circles through his active interest in the Ontario society and his contribu­
tions to its publications. On July 1, 1887, Mr. Fletcher was transferred to the stall of 
the Dominion Experimental Farm at Ottawa as entomologist and botanist. Mr. Fletcher’s 
footing since that date has been practically identical with that of an entomologist to one 
of our State experiment stations, except that his field is larger. He has published a 
report yearly in the Annual Report of the Experimental Farms, published as an appendix 
to the report of the Minister of Agriculture. Mr. Fletcher has shown himself to be a 
man of extraordinary energy, a most entertaining writer, and a most careful observer, aud 
one who has always kept the practical part of his work foremost in view. He has paid a 
great deal of attention to a side of his work which is neglected by many of our own 
official entomologists, namely, personal intercourse with faruers, fn quent talks on 
injurious insects at formers’ institutes, etc., and has in this way built up a very large 
clientage among the most intelligent agriculturists in the Dominion. In economic ento­
mology Canada at the present day is perhaps in no way behind the United States, 
and this is largely due to Mr Fletcher’s individual efforts, aided and encouraged as they 
are by the warm support of the eminent director of the experimental farm system. Mr. 
William Saunders, himst'f a pioneer in economic entomology in Canada and the author of 
one of the most valuable treatises upon the subject that has ever been published in 
America. Canada has the man and the knowledge, but has been bamjiered by want of 
funds. The result is that while she has immediately aud intelligently adopted the results 
of researches made in this country, she has not been able to lead us in original investi­
gation.

European Countries.

In general it may be said that Europe has not felt the need of entomological 
investigaiion from the economic standpoint to anything like the same extent as the 
United States. A climate much less favorable to the undue multiplication of injurious 
insects than that of North America, and which, moreover, seems to act as a barrier against 
the importation of foreign destructive species, the actually smaller number of injurious 
species and the vastly greater familiarity with all phases of the life-history of these species 
by all classes of the people, partly resulting from the older civilization, partly from edu­
cational methods, and partly from the abundance of elementary and popular literature on 
quest ions of this character, the denser population, and the resulting vastly smaller holdings 
in farms, the necessarily greatly diversified cr< ps, the frequent rotation of crops, together 
with the clean and close cultivation necessitated by the small size of the holdings, and the 
cheaper and more abundant labor, have all resulted in a very different state of affiirs 
regarding the damage which may be done by injurious insects. In summarizing these 
points, the Chief of the Agricultural Section of the Ministry of Agriculture of Prussia, 
in conversation with the writer last summer, argued that Germany does not need to 
employ general economic entomologists ; that its experiment stati ns seldom receive 
applications for advice on entomological topics. Special insects, it is true, occasionally 
spring into prominence ; the Phylloxera is one of these, and in an emergency like the 
Phylloxera outbreak, the work is handled by special commissions. European nations, 
therefore, can afford to let the insect problem alone to a much greater extent th >c the 
United States, for the reason that it is of infinitely less importance with them than with 
us. The most simple remedies, such as hand picking, together with a rigid enforcement 
ot the public regulations regarding hand destruction, usually suffice to keep injuiious 
insects in check. Nevertheless, insect outbreaks do occasionally occur, and there is a 
certain percentage of lues every year from the work of injurious species. The results 
obtained in the United States, where the number of native injurious spech-s is much 
greater than in Europe, aud where we have in addition to deal with a host of imported 
species—in short, where the fighting of insect toes has become an absolute necessity— 
have, however, acted to a certain degree as incentives, not only to other countries which
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labor under the same climatic disadvantages as the United States, but even to a certain 
degree to European countries, where more thorough investigation of injurious insects by 
competent persons especially appointed for the purpose is gradually becoming thought 
worth while.*

Great Britain.

There is not and never has been in Great Britain a special government appropriation 
for work in economic entomology. In 1885 Mr. Charles Whitehead suggested to the 
lords of the Committee of Council for Agriculture, that it would be valuable to publish 
repoits upon insects injurious to various farm crops. He prepared, and the council pub­
lished, a series of four reports upon insects injurious to the hop plant, corn and legumi­
nous plants, to turnips, cabbage and other cultivated cruciferous plants, and to fruit 
crops. In 1886 Mr. Whitehead was appointed agricultural adviser and prepared a report 
upon insects and fungi injurious to crops of the farm, orchard and garden for 1887-88, 
and in 1889 the Board of Agriculture was formed, and Mr. Whitehead was retained 
as technical adviser, especially with reference to insects and fungi injurious to 
crops, but also with reference to other agricultural questions. He prepared annual 
reports on insects and fungi for 1889, 1891 and 1892. and a number of leaflets and 
special bulletins on insects unusually prevalent from 1889 down to the present time. I 
learn from Mr. Whitehead, that there is no specific law authorizing this expenditure ; 
that his work has been continuous since 1887, and that he has received an annual sum 
of £250 only. The more important of the special bulletins and leaflets which have been 
issued have been : Special Report on an attack of the Diamond back Moth Caterpillar, 
1892 ; Caterpillars on Fruit Trees ; Hessian Fly ; Moths on Fruit Trees, 1890 ; Appln 
Blossom Weevil, Raspberry Moth and the Mangel Wurzel Fly, 1892 ; Black Currant 
Mite, 1893 ; and the Red Spider and Apple Sucker, 1894.

While Mr. Whitehead has, therefore, been the only governmental worker in agri­
cultural entomology, a very considerable work has been done in a semi-official way by an 
untiring and public-spitited woman. Miss Eleanor A. Ormerod, who is, or rather was, in 
her official capacity, honorary consulting entomologist to the Royal Agricultural Society. 
From 1876 to 1893 Miss Ormerod held this position ; conducted the correspondence of 
the Royal Agricultural Society on the subject of injurious insects, and published at her 
own expense a series of annual reports, seventeen in number, which have contributed 
very largely to the diffusion of knowledge concerning injurious insects in Great Britain 
among the farming classes. She has had a most conservative class of people to deal with, 
and has encountered many obstacles. She has shown herself ingenious, careful and 
receptive to a degree, and at the same time post-eased of an enthusiasm and an unlimited 
perseverance which are calculated to overcome all obstacles. She has studied many of the 
English crop enemies de novo ; she has popularized t he work of other English entomologists, 
and has made accessible to the agricultural class the work of John Curtis and Prof. West- 
wood, and has adopted, and strongly advocated the adoption of, measures found to be 
successful in other countries, particulaily in America. The good which Miss Ormerod 
has accomplished can hardly be estimated at the present time, but she will deserve, at 
the hands of posterity, canonization as the patron saint of economic entomology ia 
England.

Aside from her annual reports, Miss Ormerod has published a large work entitled, 
Manual of Injurious Insects and Methods of Prevention, and numerous smaller works, 
treating of the Hessian fly, sugar cane insects and the injurious insects of South Africa, 
the last two being devoted to the agricultural interests of the English colonies.

* We regret that our space will not permit us to publish the whole of Mr. Howard's address. We are 
reluctantly compelled to omit his account of the work in foreign countries.—Bn.
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Within the year the Royal Agricultural Society has made the office of consulting 
entomologist, or rather zoologist—for they have broadened the term—a salaried one, and 
Mr. Cecil Wat burton, an able student of zoology, although not known as an entomolo­
gist, has been appointed to the position. Mr. Warburton has published one report, 
which is mainly compiled and devoted to extracts from the correspondence of the society, 
but it is too early as yet to judge of his capabilities from our standpoint.

Miss Ormerod’s legitimate predecessor may be said to have been John Curtis, who, 
from the beginning of Dr. Lindley’s Gardener's Chronicle contributed an important series 
of essays upon injurious insects to its columns, under the nom, de plume “ Ruricola ” 
Mr. Curtis’s connection with this famous agricultural journal was of great advantage to 
him, as it enabled him to secure information and specimens from all parts of the king­
dom. He had also accumulated a large amount of information during the twenty years 
he was engaged in writing his great work upon British entomology. When the Royal 
Agricultural Society of England was founded, in 1840, the council of the Society invited 
Mr. Curtis to prepare a series of reports upon the insects affecting various crops culti­
vated in Great Britain and Ireland, and in the Journal of the Royal Agricultural Society 
for the years 1841 to 1857, he published a series of sixteen such reports The matter 
of these reports, a. d also of his previously published Gardener’s Chronicle articles, was 
drawn upon largely for, and in fact forms the major portion of, his standard work upon 
Farm Insects, published by Blackie & Sons, London, Glasgow and Edinburgh, in 1860. 
Whether Curtis was remunerated for his work for the Royal Agricultural Society or not 
I am unable at this time to state, although he probably received some compensation. I 
learn, through the kindness of Miss Ormerod, that, chiefly on account of the value of his 
writings upon economic entomology, Mr. Curtis was awarded a pension from the civil 
list, which was augment» d about three years before his death, on account of the sad loss 
of sight which he experienced.

In 1877 a strong effort was made to secure the appointment of a Government ento­
mologist. A conference was held at the Society of Arts, which was largely attended and 
was presided over by the Duke of Buccleugh, K.G. The most important paper read was 
by Mr. Andrew Murray, and after a lung discussion the conference resolved :

That much ot the loss occasioned by insects is preventable and ought to be prevented ; that it properly 
belongs to government to provide the necessary means for protecting cultivators from this loss, as it is 
only by simultaneous action over considerable districts that it can be effectually done, and government 
alone possesses or can obtain the requisite means of indorsing such action ; that the president and lords of 
the Council and the Agricultural Societies of the United Kingdom be infoimed of the opinion of this 
conference and urged to take the subject at once into their consideration, with a view to providing a 
remedy.

While we have no doubt that this conference was of sufficient importance and 
attracted enough attention to induce the president, lords, etc., to take the subject into 
consideration, no further action resulted.

Irrland.

Mr. George H. Carpenter was appointed in 1890 consulting entomologist to the 
Royal Dublin Society, and has submitted four reports, entitled, Report on Economic 
Entomology for the year 1890, and the same for 1891, 1892 and 1893. Reprints of 
these reports from the Reports of the Council of the Royal Dublin Society have been 
distributed. Mr. Carpenter is assistant naturalist in the Science and Art Museum in 
Dublin, and 1 am not informed as to whether he receives special compensation for his 
work as consulting entomologist.

India.
Among the English colonies the government of India stands out very prominently 

in the support which it has given to economic entomology. A most interesting account 
of the beginning and growth of this work has been transmitted to me by Mr. E. 0. 
Cotes, from which I take, for the purposes of this paper, the following facts :

The present arrangement was the outgrowth of two reports, one on the wheat and 
rice weevil and the other on insecticides, which were drawn up unofficially in the early
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part of the year 1888 by Mr. Cotea, at the suggestion of the secretary to the government 
of India, in the Revenue and Agricultural Department. Mr. Cotes was at that time 
in charge of the entomological collections of the Indian Museum, and the reports were 
published by the government, with the consent of the trustees of the Museum, as the first 
two' numbers of an oflieial series entitled Notes on Economic Entomology. Tne title of 
this serial was subsequently changed to Indian Museum no*es, when the trustees of the 
Museum consented to charge themselves officially with the conduct of the investigation. 
The work really commenced in March, 1888, when Mr. Cotes was deputed to attend an 
agricultural conference at Delhi, where the part to be taken in the scheme by the various 
provincial governments was discussed. As a result of this conference the departments 
of land records and agriculture, attached to the various provincial governments, under­
took to arrange for the submittal of reports and specimens from officials concerned with 
agriculture in all parts of India. The task of collating the results, and also of carrying 
on such investigations as could be conducted at headquarters, was intrusted to Mr. Cotes, 
aided by a staff of six office assistants, whom he was permitted to select. Circular letters 
were sent out to «11 parts of the country, and large numbers of reports and specimens 
soon lagan to come in. The resul's were published from time to time and freely circu­
lated among all interested. One of the greatest of the early difficulties was the identifi­
cation of species, but this was accomplished mainly through correspondence with specialists 
in different parts of the world. The results of six years of work are, in brief : The 
ascertaining of the identity of several hundred of the more important injurious species 
which affect crops iu India. The recording of the nature of the damage occasioned by 
them, and the tracing out of the main facts iu the life histories in a large number of 
cases. Information has been continuously supplied to officials and planters as to the 
nature of their insect pests and the most promising methods of treatment. Many experi­
ments have been tried with a view to the adaptation of insecticides in use in other parts 
of the world to the requirements of special crops under cultivation in India. Fourteen 
numbers of the Indian Museum Notes, comprised in three volumes, have been published, 
and a number of special reports have also been sent out ; one on the locust of northwest 
India, and one entitled Handbook of the Silk Insects of India. Two preliminary lesson 
sheets for use in native schools have also been prepared by the office. A thorough investi­
gation of the insects affecting the tea plant is now in pr gross. The funds appropriated 
for the support of entomological investigation have vatied from year to year ; the only 
special grant for the purpose is one of 5,000 rupees per annum from the government of 
India. This is paid to the account of the Indian Museum, and forms a part of a general 
fund which is distributed at the discretion of the trustees, partly for the maintenance of 
the institution and partly for the suppôtt of the work carried on in various departments, 
one of which includes economic entomology. The work was at first looked upon in many 
quarters as a matter of comparative insignificance, but Mr. Cotes informs mo that its 
importance is now very generally recognized, and that strong representations ate being 
made in influential quarters, urging the desirability of extending the scope of the work, 
and making it, like other branches of research, an integral portion of the Agricultural 
Department of the government. The work which has so far been done by Mr. Cotes 
and bis assistants has been admirable, and we know of no more interesting publication 
upon entomology than the Indian Museum Notes.

South Africa.

The Agricultural Journal, the official organ of the Department of Agriculture of 
Gape Colony, has been paying a great deal of attention to economic entomology during 
the last four or five years. I he so-called Australian bug (Icerya jmrehasi), the grape­
vine Phylloxera, and the injurious locusts seemed to have roused the colonists to the 
necessity for more or less investigation, and the Agricultural Department has taken hold 
of the matter with some little energy. No distinctively official entomologist, however, 
was over appointed. Privately Mr. S. D. Bairs tow and one or two other colonists have 
made certain investigations, and their correspondence with Miss Ormerod, honorary consult­
ing entomologist to the Royal Agricultural Society of Great Britain, resulted in the pub­
lication of Miss Ormerod’s little book, entitled Notes and Descriptions of a Few Injurious 
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Farm and Fruit Insects of South Africa, with Descriptions and Identifications of the 
Insects by Oliver E. Jansen. Prior to the publication of this work Miss Ormerod pub­
lished a leaflet entitled Observations on the Australian Bug, treating the insect from the 
South African standpoint. For several years, from 1889 to 1893, Mr. Louis Peringuey, 
an oflicer of the South African Museum at (Jape Town, w.is employed as entomological 
adviser to the Department of Agriculture, and drew £100 per annum for his services. 
His duties in the Museum, however, did not permit him to devote anything like his entire 
time to entomological work, and in his advisory functions he chiefly answered questions 
as to the names of insects and the best remedies for insect pests. Acting upon his advice, 
the government attempted to stamp out the phylloxera bv means of the bisulphide of 
■carbon treatment, but without success, and he resigned his office in 1893. Since 'that 
time, and in fact for some tima previously, the director of the Botuiic Garden at Cape 
Town, Prof. P. MacOwan, a man of very wide information, although not a trained 
entomologist, has answered entomological questions for the government. His communi­
cations, most o! them subsequently published in the Agricultural Journal, show him to 
be a clear-headed, practical man. and it is a pity for the interests of the colony that 
he is too much interested in his garden and botanical work to take up economic 
entomology as a study. Mr. MacOwan modestly writes, under date of April 11, 1894

Unfortunately, I have bien in the habit of reading eveiything that comes in the way and indexing it, 
»o that really they consult my indexes. It is only thus, in the rough, practical way that a garden director, 
in a dozen years, gets some acquaintance with injurious and beneficial insects that 1 have answered ques­
tions of economic entomology. 1 only know what I have seen and fought against in the B 'tame Garden, 
and anybody is welcome to such experience. ... I only wish we c mid get some such man as seems to 
be raised easily in the States to do practical science work in the love of it.

Australia.

The Australian colonies of Victoria, New South Wales, Queensland, South Aus­
tralia and Tasmania have all interested themselves to a very considerable extent in 
the subject of economic entomology. With an energy and receptivity to new ideas 
akin to our own, their agricultural societies and departments of agriculture have not 
been content to allow injurious insects full sway, but all have, in one form or another, 
made efforts to remedy the damage.

Tasmania. The earliest attempts were made in Tasmania nearly twenty years ago, 
when the Codling-Moth Act was introduced in the legislative assembly. The provi­
sions of this Act were quite as wisely drawn as those of any subsequent injurious insect 
1-gislation. It was not until 1891, however, that a definite council of agriculture was 
established by this colony, and not until 1892 that an official entomologist was appointed. 
In February, 1892, Rev. Edward H Thompson, a clergyman of the Church of England 
and a naturalist of very considerable attainments, whe had made himself prominent in 
this connection by his writings for the local press, was appointed entomologist and 
pathologist to the Council of Agriculture. Authority for the appointment was given 
in section 13, clause 1, of the Council of Agriculture Act, and reads as follows :

3. To employ from time to time, with the approval of the governor in council, persons competent to 
give instruction» of a practical character in matter» pertaining to agricultural and horticultural science, and 
to arrange for occasional lectures on subjects of interest to cultivators of the soil.
jr.tflsjftlr. Thompson’s annual compensation was fixed at £300, which in 1894 was 
reduced to £270, in pursuance of a policy of general retrenchment. The entomologist 
has charge of no funds for expenses, and up to the present time has been allowed no 
assistants. Very considerable interest has been aroused, however, in the subject of 
economic entomology. Mr. Thompson has lectured upon insect pests throughout the 
colony, and daring 1893 received nearly 1,500 letters of inquiry. A little volume of 
100 pages, entitled Handbook to the Insect Pests of the Farm and Orchard ; their Life 
History and Methods of Prevention, Part I., has been published, and will be followed 
by others in the same line, provided the appropriations continue.

Nkxv’Soutu Wales In New South Wales there was started in 1890 an important 
publication under the Bureau of Mines and Agriculture, entitled The Agricultural Gazette 
of New South Wales. To this periodical Mr. A. Silney Olliff, entomologist to the
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Australian Museum at Sidney, lias contributed many important articles on entomo­
logical subjects, which have resulted from his appointment to the charge of the entomo­
logical branch of (ho Department of Mines and Agriculture. Whether Mr. Olliff 
receives a separate compensation for his work in this direction from the Department, 
aside from his salary as an officer of the Museum, I have been unable to learn. The 
prominence given to entomological matters in the Gazeltr, however, is an indication of the 
live interest taken in the subject. In a series of entomological bulletins, begun in 1892, 
Mr. Olliff’s name appears on the title page as “ Government Entomologist, New South 
Wales.” Another able entomologist is employed in the Technological Museum at Sydney, 
in the person of Mr. W. W. Froggatt, who has, under the “ Technical Education Series ” of 
leaflets, published at least one important paper bearing upon economic entomology, which 
has reference to the damage done to boots and shoes by Anobinm (Siludrcpa) jianiceum.

Queensland. In Queensland there is at the present time no official entomologist, 
although one of the best bits of printtd matter relating to economic entomology which has 
been issued by any of the Australian colonies emanated from the Queensland Department 
of Agriculture. In 1889 there was published a report on insects and fungus diseases by 
Henry Tryon, who held, and probably still holds, the position of assistant curator of the 
Queensland Museum at Brisbane. This is a thoroughly practical and very able report, 
covering some 250 pages, and contains a great amount of important information. The 
report is designated as No. 1 upon this subject, but No. 2 has, unfortunately, not yet been 
published. The occasional bulletins issued by the Queensland Department of Agriculture, 
giving an account of the agricultural conferences held in different districts of the colony, 
show a very live interest in the warfare against insects, and this has been particularly the 
case since Prof. E. M. Shelton, an Englishman by birth, but since his early boyhood a resi­
dent of America, and long engaged in agricultural teaching and experimental work here, 
was employed by the Queensland government as instructor in agriculture in 1890. The 
Department has begun the publication of a series of bulletins giving the results of recent 
experiments made at the American agricultural experiment stations, edited by Prof. Shel­
ton, in which late entomological information is given.

South Australia. The first work on injurious insects in South Australia was done 
by Mr. Frazer S. Crawford, a practical man of wide reading, who interested himself for 
some «years before his lamented death in the study of insects and fungus pests. He 
read an important paper, under the title of “ Insects and fungus pests," before the first 
congress of agricultural bureaus of South Australia in March, 1890, illustrating the paper 
by careful drawings dune and engraved by himself. It is likely that, had Mr. Crawford 
lived, he would have been appointed official entomologist to the colony of South Australia. 
Since his death, however, a vivid interest in the subject has been kept up, largely through 
the interest shown in the matter by Garden awl Field, an important agricultural news­
paper published at Adelaide, the editor of which, Mr. W. C. Grasby, has' visited this 
country, and is very appreciative of the work which has been done in the United States. 
The government viticultural expert, Prof. A. J. Perkins, is also a man of some ento­
mological knowledge, although his researches have mainly been connected with the 
subject of insects injurious to the vine,

Victoria. In August, 1890, a conference was held at Melbourne, Victoria, with 
representatives from the board of viticulture, the council of agricultural education, the 
different horticultural societies, and wine and fruit growers’ associations, for the purpose 
of considering means for the suppression of insect pests injurious to vegetation ; and 
partly as a result of this conference and further agitation, Mr. Charles French was, in 
1891, appointed entomologist to the government of Victoria, under the Department of 
Agriculture of the Colony. Mr. French’s work is largely included in the two parts of an 
important handbook of the Destructive Insects of Victoria, the first part published in 
1891 and the second in 1893. These reports are written in a popular style, and much 
attention is given to means of destruction. Their distinguishing feature, however, con­
sists in their illustrations, which are colored, and many of which are very lifelike.
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Tuk British West Indies.

Injurious insects in the British West Indies have only recently received official or 
semiofficial attention, with the single exception that in the year 1801 a special com­
mission composed of members of the genera! assembly of the Bahamas was appointed to 
investigate the damage dons to the cotton crop by the red bug (Dysdercut, probably 
suturellus) and the chenille (Aletia xylina). Within the past two or three years, how­
ever, several of the islands have taken up the subject, with or without governmental 
support, and there is now a rapidly increasing spirit of investigation.

Jamaica. In the appointment of Mr. T. D. A. Cockerell, a well-known entomo­
logist, to the office of curator of the Institute of Jamaica, at Kingston, it was spicially 
desired that the appointee should conduct investigations in economic entomology and 
answer all correspondence in this direction which might come in from planters. Upon 
taking charge of his now office, in June, 1891, Mr. Cockerel! was immediately struck by 
the extraordinary abundance of scale insects in Jamaica, and their importance as enemies 
to many cultivated plants. With his accustomed energy he at once undertook the study 
of these insects, and has since published many papers about them, which have bien con­
tributions to knowledge. He started an interesting series of stylographie notes, mainly 
about injurious insects, disseminated much information on this subject among the planters, 
and fostered an interest in the study which it is to be hoped will not die out. He was 
succeeded in office in June, 1893, by Mr. C. II. Tyler Townsend, formerly an assistant in 
the Division of Entomology, U. S. Department of Agriculture, and entomologist to the 
State Agricultural Experiment Station of New Mexico, who, during the short time of his 
residence in Jamaica, followed in the lines laid down by Mr. Cockerell, and published a 
number of very interesting notes, both in the journal of the Institute and in the stylo- 
graphic series of notes, which he continued. Mr. Townsend resigned in May of the pre­
sent year, and we have not heard that his successor has been appointed.

Leeward-Islands. Although no officially designated entomologist is employed by 
the Leeward Islands, Mr. C. A. Barber, superintendent of agricultural for these islands, 
is a well-informed man, a trained botanist, and fully alive to the importance of entomo­
logical work. He has conducted some important investigations on the sugar cane shot- 
borer and other sugar-cane insects, which have been published in the Leeward Islands 
Gazette.

Trinidad. No official recognition of economic entomology has yet been reached in 
this island, but a very active organization, known as the Trinidad Field Naturalists’ 
Club, has been established, which is well worth mention in this connection, since its pre­
sident, Mr. II. Caracciolo, and its secretary, Mr. F. W. Urich, have interested themselves 
especially in the subject of economic entomology and are laboring to interest the govern­
ment. His Excellency the Governor occasionally attends the meetings of the club, and 
by the institution of prizes for essays and by similar means, a widespread interest in 
economic entomology is being aroused. The appointment of an official entomologist is 
probably a matter of only a short time. '1 he Journal of the Field Naturalist»’ Club is 
an interesting periodical, full of entomological information, and is now in its second 
volume.

New Zealand.

New Zealanders have for some time been fully alive to the importance of the study 
of economic entomology. They have passed laws concerning the destruction of the codling 
moth and have made an effort to establish quarantine regulations against the introduction 
of infested substances from abroad. No governmental entomologist has beeii appointed, 
although the Department of Forestry and Agriculture published, in 1887, a monograph 
of the Coccidie, by Mr. W. M. Masked, registrar of the University of New Zealand, the 
title page of which reads : “ An Account of the Insects Noxious to Agriculture and 
Plants in New Zealand.” A second part of this account was promised in an introductory 
note, but has not appeared. Mr. Masktll has also written upon injurious insects in some 
of the New Zealand newspapers. Much credit is due to a corresponding member of this 
society, Mr. It. Allan Wight, of Auckland, for the public-spirited interest which he has
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taken in economic entomology. Nearly every xurnber of the New Zealand, Farmer for 
several years has contained lengthy articles from his pen, and he lias travelled a great 
deal for the purpose of lecturing before fruit growers’ associations and other farmers' 
organizations, The editor of the New Zealand Farmer has also helped the good work 
along, and has published editorially a number of articles upon the subject. New Zea­
landers are agitating the question of the appointment of an ollicial entomologist, but at 
this date seem to have little hope of immediate success.

In Conclusion.

In concluding a review of this character, an American writer may perhaps lie par­
doned for an exhibition of national pride. Writing in 1870, Dr. A. S. Packard, in his 
first annual report upon the Injurious and Beneficial Insects of Massachusetts, compared 
the attention paid to economic entomology in this country with that which it received or 
had received up to that time in Europe, very much to our own discredit. In the twenty- 
four years which have intervened the change has been vast. All of the great advances in 
our science have come from America, and it may justly be said that, aside from the one 
department of forestry insects, the whole world looks to America for instruction in 
economic entomology.

These great advances, we must remember, would not have been possible without 
legislative encouragement. Activity on the part of workers and appreciation on the part 
of the people and their representatives have gone hand in hand. At the present time 
the amount of money expended for work in economic entomology is far greater in this 
country than in any other. Our regular annual expenditure in the support of entomo­
logical offices amounts to about 8100,000, very nearly all of which is appropriated by the 
General Government, $29,000 going to the Division of Entomology of the Department of 
Agriculture and about $00,000 to experiment-station entomologists. To this amount must 
te added the large sums expended annually in publishing our reports and bulletins. 
The sum total thus reached will probably exceed the amount expended in this direction 
by the entire remainder of the world. Much more is therefore to be expected from 
American workers than from workers in other countries. The American members of this 
association must bear this fact in mind, and must realize that with the present rapid increase 
in interest among other nations nothing but the most energetic and painstaking work will 
result in the retention by the United States of her present prominent position. In 
some respects our results, have not been commensurate with our opportuni­
ties, but we have certainly justified in vast degree the money expenditure which 
has enabled us to prosecu'e our work. Not a year passes in which the sum saved to 
agricultural and horticulture, as the direct result of our work, does not amount to many 
times that which the Government appropriates, as has been often shown, and notably by 
our former president, Mr. James Fletcher, in his most able and interesting address at our 
Washington meeting in 1891.

In the good which has been accomplished in the way of remedial work against 
insects, the work of the official economic entomologists greatly exceeds that of all other 
classes of individuals. They have been investigators and teachers, students and propa­
gandists ; they have carried their researches into the fields of botany, bacteriology, chemis­
try, mechanics, and general zoology. Nearly all of the practical remedies in use to-day 
have been of their suggestion, and all great advances in recent years have come from their 
labors. Occasionally a practical agriculturist or horticulturist, unskilled in entomology, 
has discovered an important remedy, as was the case when Mr. J. S. Woodward sprayed 
his apple orchard with Paris green for canker-worms and found it to be a remedy for the 
codling moth ; but Mr. Woodward would never have sprayed his trees at all but for the 
suggestion of Dr. LeBaron several years previously. And then, too, Prof. Cook, making 
the same discovery independehtly, was the one who, by his careful experiments, establish­
ed public confidence in the remedy, and it is to him, more than to any one man, that 
the country to-day owes the great annual saving from the widespread adoption of this 
eminently practical remedy.
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We have, then, done good work. We have accomplished results which have added 
greatly to the productive wealth of the world. We have justified our existence as a 
class. We are now better equipped for the prosecution of our work than ever before, 
and it may confidently be expected that the results of the closing years of the century will 
firmly fix the importance of economic entomology, in the minds of all thinking men ot 
all countries.

On motion of Dr. Lintner, the thanks of the society were unanimously extended to 
the president for the admirable address presented.

A letter from the secretary, .Mr. G Mette, announced that he would be unable to 
attend the meeting.

The following active members were elected :
F. C. Test, C. E. Chambliss and H. C. Hubbard, all of the Department of Agricul­

ture, Washington, D. C. ; Victor H. Lowe and F. A. Sirrine, of Jamaica, X. Y. ; and F. 
W. Raine, of Morgantown, W. Va.

The following persons were elected to foreign membership : .
Walter W, Froggatt, Technological Museum, Sydney, N S. W.
Charles Whitehead. Banning House, Maidstone, Kent, England,
Geo. H. Carpenter, Science and Art Museum, Dublin, Ireland.
Dr. Geza Horvath, Ministry of Agriculture, Buda Pesth, Austria.
Prof. A. Targioni-Tozzetti, R. Staz. d. Entom. Agric., Firenze, Italy.
Prof. A. Giard, 14 Rue Stanislas, Paris, France.
M. J. Danysz, Laboratoire de Parasitologie, Bourse de Commerce, Paris, France.
Dr. J. Ritzema Bos, Wageningen, Netherlands.
Mr. Sven Lampa, Entomologist, Dep’t. Agric., Stockholm, Sweden.
Dr. N. Cholodkowsky, Institut Forestier, St. Petersburg, Russia.
Dr. K. Lindemann, Landwirthschaftliche Akademie, Moscow, Russia.
Prof. A. Portschinsky, Bur. Entom., Ministère de l’Agriculture, St. Petersburg, 

Rutsia-
Mr. E. C Reed, Banos de los C'auquenos, Chile.

Mr. J. B. Smith, New Brunswick, N. J., presented the following paper :

BISULPHIDE OF CARBON AS AN INSECTICIDE.

By J. B. Smith, New Brunswick, N. J.

Bisulphide of carbon as an insecticide of very limited range has been known for 
many years ; but for ordinary field crops it has not been in general use. In the 1893 
meeting of the Association of Economic Entomologists, Prof. Carman mentioned that he 
had used it in the garden, covering melon vines with a tub and allowing a quantity of 
the bisulphide to evaporate, destroying thereby the aphides infesting the vines. This 
interested me greatly, because the melon louse, (Aphis cucumeris, Forbes,) is at times a 
most destructive pest in parts of New York and New Jersey, and one of the most diffi­
cult to deal with, owing to the fact that the leaves are close to the ground and that they 
curl as soon as seriously a fleeted, making it simply impossible to reach them all, even 
with an underspray nozzle. A lot of pot-grown plants becoming badly infested with 
aphides in the botanical laboratory, I made a series of experiments, which were not 
recorded, but which determined that the liquid evaporated slowly, that it killed plant- 
lice very readily, and that it killed plants with equal facility if used in any large 
quantity. The appearance of the lice on cantaloupe and citron melons in New Jersey gave 
me an opportunity of making experiments, and Mr. Howard G. Taylor, of Riverton, N. 
J., kindly permitted me to kill as many hills as might be necessary to carry them on. I 
procured a dozen wooden bowls thirteen inches in diameter and six inches deep, inside 
measurement, and a series of small, graduated tumblers, in which “ 1 teaspoonful " and
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“ 1 dram ” corresponded To get at the rate of evaporation I pour?d 1 dram into a 
graduate and left it exposed ; but placed in a shaded spot. It required fifteen minutes 
to disappear completely. Eleven badly infested hills were then covered by bowls, the 
vines being crowded under when necessary, and 1 dram in a graduate was placed under 
each, vit the end of twenty minutes I lifted one bowl, found that less than half the 
material had evaporated ; that all the Ooccinellidæ were dead, the small lice dying, and 
the Diabrotica, ants, and large viviparous aphides were yet all alive. Ten minutes later 
there was little change. At the end of three-fourths of an hour, though scarcely more 
than half the liquid was gone, all save a few of the mature, wingless, viviparous females 
were dead. In one hour there was yet liquid in all the graduates ; but all the aphides 
were dead, or appeared so. To test the matter, all the hills treated were marked to be 
examined later. Another series of infested hills were selected ; but the experiment was 
varied by using 2 drams of bisulphide in some cases, using a shallow saucer in others, 
pouring the liquid on the ground in two cases, and covering other hills with large square 
boxes, some of them anything but tight. All coverings were left on for one hour, 
undisturbed. Examined first a square box covering a shallow saucer with two drams of 
bisulphide ; found this all evaporated and every aphis killed. The bowls covering the 
saucers in which 1 dranr was used showed like results. Two square boxes which were 
not tight, covering graduates with 2 drams of liquid, had all insects unalfected and the 
material scarcely half gone. The two bowls under which the bisulphide was poured on 
the ground were then lifted and all the aphides were found dead. All the other hills 
covered by bowls showed all the lice dead and not all the bisulphide evaporated. The 
hills first treated were again examined and there was no sign of recovered life anywhere 
visible. Bowls, graduates and bisulphide were left with Mr. Taylor, and ail the treated 
hills were marked for later examination and to note the tfleets of the chemical. The 
experiments were made in the middle of a very hot day, the thermometer 93° in the 
shade, little or no wind blowing, and the sand so hot that it burned through shoe soles 
and could scarcely be handled more than a few moments at a time. Many of the hills 
showed the edges of the leaves, when the covers were removed, yellowed and set with 
numerous drops of a clear liquid. 1 feared permanent injury, but instructed Air. Taylor 
if he found that the plants died to continue his work before the sun was high or after it 
was quite low. He wrote me under date of July 19 : 11 The hills you treated when here 
last started to grow nicely, except the two hills where the carbon was poured on the 
ground ; that killed them. The treated hills showed no lice at last examination." I am 
quite satisfied, from the experiments above recorded and from others that were not 
recorded, but were simply made to settle practical questions, that in melon fields at least 
bisulphide of carbon can be used satisfactorily and effectively. It has the enormous 
advantage of reaching everything on all parts of the plant, not a specimen escaping. 
With a stock of from 50 to 100 light covering boxes about 18 inches in diameter, as 
many shallow dishes, and a bottle of bisulphide the infested hills in a field can be treated 
in a comparatively short time.

The paper was discussed by various members, Mr. Southwick describing a combination 
of bisulphide with “ Polysolve" which he had used in the form of an emulsion ; and Mr. 
Lintner suggesting the use of cloth coverings in place of the boxes employed by Mr. 
Smith. Mr. Galloway suggested the use of the protection cloth used by seedsmen, which 
is treated with oil and is practically air-tight ; Mr. Howard referred to the original 
suggestion by German, of the use of a wash-tub, which was thought to be very satis­
factory for limited applications ; and Mr. Smith and Mr. Saunders suggested the use of 
paper caps, similar to but smaller than, those used by farmers for the protection of the 
hay crop. The subject of the relation of parasites to the control of the louse was also 
discussed, as well as the effect of the bisulphide on the plants themselves, also upon the 
germination of seeds, when employed for the eradication of grain pests, etc.
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AFTERNOON SESSION—AUGUST 14th, 1894.
The report of the committee appointed last year, on co-operation among station 

entomologists, was presented by Mr. Smith, in the absence of the chairman. The report 
covered the matter of concerted work upon the life-history of special insects and their 
geographical distribution, the selection of certain groups of species to be studied from 
year to year, co-operation in experimentation with insecticide machinery to avoid dupli­
cation, and suggestions in the matter of securing conjoint legislative action among the 
States. The report was accepted and ordered to be printed, so that opportunity might 
be afforded members to examine it, in order to be able to take definite action on its adop­
tion at the meeting of 1895.

A letter from Miss Eleanor A. Ormerod was read by the President, in which she 
expressed her regret at being unable to be present at the meeting

A paper by Mr. J. M. Aldrich, on spraying without a puiup, was read in his absence 
by Mr. Davis. This paper described a scheme for the mechanical mixture of water and 
oil by the use of an ordinary Nixon climax nozzle, the combination of water and oil 
being made in the nozzle itself.

In tire next paper Mr. C. L. Marlatt gave a review of a number of experiments 
conducted during the present year with severed standard insecticide mixtures, also a 
series of experiments testing certain of the more important new insecticides or 
substances which seenr to be of value as insect destroyers recently put before the pub­
lic. The work was mainly to determine (1) the best methods of treating scale insects, (2) 
the effect of various mixtures on frees and foliage, in both summer and winter applica­
tions, (3) lo show the relative merits of the old insecticides compared with some of the 
newer ones, and (4) the possibility of successfully combining insecticides and fungicides.

The paper was discussed by Messrs. Smith, Galloway and others.
Professor Galloway followed with a paper on various insecticide substances with 

which he had been experimenting for a number of years past, many of them in lines 
which had not hitherto been worked to any extent. He discussed particularly the kero­
sene emulsion made with lime* with resin wash, and the Bordeaux mixture. He also 
described a now method of making resin wash • devised by one of his field agents in 
Florida, which, briefly, consisted in using purer caustic soda, causing a much more rapid 
formation of the resin soap. Various other mixtures of possible insecticide value were 
also suggested. The paper was accompanied by the exhibition of a large series of vials 
illustrating the various mixtures and combinations described by tiro author. The com­
munication was generally discussed, and the important point emphasized that none of 
the emulsions were as perfect or as permanent as t.he standard milk and soap emulsions 
in common use, although some of them are possibly of value for immediate application.

In the absence of the author the following paper by Mr. Webster was read by the 
secretary :

SPRAYING WITH ARSENITES r*. BEES.

By F. M. Webster, Wooster, Ohio.

At the Rochester, N. Y., meeting of the association, 1 gave the results of some 
experiments looking toward a solution of the problem, “ Will spraying fruit trees while in 
bloom affoct the bees which afterwards visit these trees for the purpose of securing 
either honey or any other substance carried to the hives, and if such he the case, what is 
the effect upon the inmates of such hives 1" The results of my first attempt at settling 
this question will be found on record in Insect Life, vol. v, pp. 121-123, audit will, 
therefore not be necessary for me to repeat them here. On account of the meteorologi­
cal conditions under which the experiments were carried on they have never been deemed 
conclusive in point of definite results, even by myself, and I have only been waiting a 
favorable season in order to finish the work. This year the time appeared to have 
arrived in which 1 might hope to solve the problem.
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On May 2nd two apple trees in full bloom—and the blossoms were abundant—were 
thoroughly sprayed with a mixture of 1 ounce of Paris green tc each 12 gallons of 
water. After the water had evaporated the poison could be clearly observed both on 
bloom and foliage. The application was made during the forenoon, the day bsing warm 
and clear, and during the afternoon quite a number of bees were caught while visiting 
the bloom and marked with carmine ink. The hives were located but a few yards distant 
from the trees, and both being situated at a considerable distance from any other trees 
at that time in bloom. None of these marked bees were afterwards found dead about 
the hives During the night following the application there was a rainfall of 0.20 
inch. On the following day bees were caught and killed by being dropped into a cyanide 
bottle where the cyanide was embedded in plaster of Paris, after the usual custom. As 
soon as the bees were dead they were dissected as follows • The posterior legs with pollen 
attached were severed from the bodies and placed in a small glass vial and securely 
•corked. The contents of the abdomens, including the honey sacs, were next dissected 
out and placed in a separate vial, and the same mode of procedure was followed with 
the whole inside of the thorax, this giving me the entire bee except the head, anterior 
and middle legs, wings, and chitinous walls of the thorax and abdomen. Besides these 
a number of the bees were kept intact. The whole series was submitted to the assistant 
professor of chemistry of the Ohio State University, L. M. Bloomfield, to be tested for 
arsenic by the Marsh method. Mr. Bloomfield found the weight of material submitted 
in each case to be as follows : Posterior legs, with pollen attached, 0.3198 gram ; con­
tents of abdomens and honey sacs, 0.0990 gram ; ditto thorax, 0.0710 gram. After the 
«usual tests to prove the absence of arsenic in the reagents it was fourni that no arsenic 
was associated with the posterior legs or the pollen with which they were loaded, none 
had lieen left in the thoracic matter, but the material from the abdomens gave unmis­
takable proof of the presence of arsenic. The entire bodiei of a number of the bees, 
taken at the same time from the same tree, were then washed with diluted ammonia 
water, three washings failing to give a trace of arsenic, but the bodies, after being thus 
treated, and being boiled in water slightly acidulated, gave distinct traces of the poison, 
thus eliminating any possibility of the poison having been introduced into the abdom­
inal matter at the time of dissection and from the exterior. May 15th a crabapple tree 
•{Crnt<v.gu8) was sprayed with a mixture of the same ratio of Paris green as before, but 
in this case only the contents of the abdomens were retained. This matter, to the 
weight of 0.1463 gram, treated as in the preceding, gave unmistakable proof of the 
presence of arsenic.

Just at this stage of my investigations, chance, if such a thing there be, threw in 
my way still more conclusive proof. A few days prior to my last experiment, probably 
about May 10th, a small apple orchard on the experiment farm was sprayed with Bordeaux 
mixture, to which had been added Paris green at the rate of 4 ounces to each 50 gallons 
of the mixture. The bloom had at this time nearly all fallen from the trees the excep­
tions being an occasional belated cluster. Three colonies of bees, recently brought on to 
the premises, were located near by, to all appearances in a perfectly healthy condition. 
A few days after the application of the poisoned Bordeaux mixture one colony suddenly 
became extinct and a second greatly reduced in numbers, dead bees being abundant 
about both hives. From these colonies I was able to secure dead bees, and both honey 
from uncapped cells and dead brood from the hive that had been so mysteriously depop­
ulated. When tested for arsenic by Mr. Bloomfield, precisely as with the other matter, 
■contents of abdomens of the dead bees to the amount of 0.2334 gram revealed the 
presence of arsenic ; 3.7061 grams of honey gave no trace of poison, while 1.8481 grams 
dead brood showed it to be prc""t, and the entire bodies of the dead bees, thrice washed 
in ammonia water, as before explained, gave traces of arsenic. In regard to the honey I 
■can only say that it was from uncapped cells, which might and probably did contain last 
year’s honey that was still being used for a partial food supply by the bees.

Briefly recapitulated, arsenic was found present in the contents of the abdomens of 
bees frequenting recently sprayed blossoms, and we are at least free to assume that more 
or less of it was contained in the honey sacs. The dead bees three times washed in 
ammonia water, the latter not revealing the presence of arsenic externally, when tested
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showed its presence internally. Brood from uncapped cells (larviv) of a colony suddenly 
dying without other apparent cause gave evidence of having died from the effect of 
arsenic which could have been introduced only from without.

In summing up the matter, then, I can see no other conclusion that can be drawn 
from the results of my experiments than that bees are liable to be poisoned by spraying 
the bloom of fruit trees, the liability increasing in proportion as the weather is favor­
able for the activity of the bees, and that all bloom must have fallen from the trees 
before the danger will have ceased.

Finally, I believe we now have the first conclusive proof of the effect on bees by the 
use of arsenical poisons in the orchard while the trees are in bloom. Heretofore all has 
been uncertainty, the statements made being based on either pure assumption, or, as in. 
one instance, on the result of penning up bees and feeding them on poisoned sweetened 
water. It is certainly to the credit of the entomological fraternity of America that 
among their number but few could be found willing to risk a positive assertion based on 
such slender and unreliable information, and I feel that I am fully justified in pointing 
out the fact that in the case of two of our fellow members, Dr. Lintner and Mr. Fletcher, 
in the face of the legislative bed'es of their respective States, both refused to commit 
themselves to the extent of making positive statements either one way or the other.

Mr. Lintner said that his position hitherto had been that laws ought not to be passed 
on the subject unless it was amply proved that harm did. result to bees ; and even in 
that event, the relative interests of the bee-keepers and fruit-growers should be carefully 
weighed, since it has been showed by him that many harmful insects also visited the 
blossoms, and they would stand an equal chance with the bees of being poisoned by the 
arsenical mixtures.

Mr. Smith said that the bee-keepers would always have an advantage when it came 
to securing legislative action, because, while they represented a comparatively smalt 
number of individuals, they aie well organized, and can secuie action where the much 
larger body of fruit growers would be powerless.

Mr. Southwick read the following'paper :

ECONOMIC ENTOMOLOGICAL WORK IN THE PARKS OF NEW YORK
CITY.

By E. B. Soutihvick, New York City.

The wqrk of the entomologist of the Depmtment of Public Parks in New York City 
is the care of trees, shrubs, and plants in an entomological sense, and is under the direc­
tion of the Commissioners.

The ground to be covered is about 4,000 acres more or less, but mosr. of the work is. 
confined to the Central and other parks of the city proper. Two men, with the entom-

Fig. 56.—The male moth. Fig. 57.—(a) The wingless female, Fig. 58.—(c) The male chry-
(5) a young larva, salie, (if) the female.

ologist, constitute the working force, save when the Orgyia cocoons become very abund­
ant, then laborers assist in their removal.

The work is continued the year round every day save Sundays and an occasional 
holiday, A one-horse spraying machine carrying 2J barrels of liquid is used for the or-
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dinary work of spraying, and a one horse machine with a powerful force pump for knock­
ing off plant-lice, cottony scale, etc. Various other tools and appliances are used for the 
removal of egg masses, webs, bag-worm, cases, larvic, etc. The poisons used are those 
that are now quite commonly accepted to be the best, viz., London purple, Paris green, 
kerosene, crude petroleum, crude carbolic acid, bisulphuret of carbon, hellebore, pyreth- 
rum, and others. The insect that requires the most attention the year.round is Orgyin 
ImeosO.gma. Fig. 56, the male moth ; Sg. 57, (a) the wingless female, (6) a young larva ; 
fig 58, (c) the male chrysalis, (d) the female. This species is reduced in several ways.

(1) By hand-picking, by which means barrels of the cocoons and egg masses are re­
moved each year. This work is carried on through the entire winter, when all t ho parks 
have to be gone over and the trees put in as good condition as possible.

(2) By jarring the larvre (fig. 59) down 
with a pole so arranged that a Plow from a 
mallet on a projection placed at the larger 
end of the pole, will jar down any that may­
be on the limb.

(3) By poisoning the foliage with Lon­
don purple, which is quite effective, and 
used especially on very large trees that 
cannot be treated otherwise.

(4) By spraying the trunks of large 
trees that are covered with cocoons with an emulsion of petroleum and carbolic acid. 
This spray put on with force will penetrate most of the coconns and destroy the puptc or 
larva- within, and many of the eggs that may have been dc|)08ited on the outside. This 
last method is only resorted to when we are unable to subdue them in other ways. Large 
quantities of the cocoons of this insect ore collected each year and taken to the arsenal, 
where the paiasitcs when bred are allowed to escape from the windows of the building to 
continue their work of parasitism.

The bag-worm, that at one time defoliated whole sections of the park, has been so 
subdued that it no longer gives us much trouble. Barrels of their cases have lieen removed 
from the trees, and each year we remove all that appear in devastating numbers as far as 
it is possible to do so.

The European leopard moth (Zeir.era pyrina) is one of the worst insects we have to 
contend with. It works in secret, and not until the damage is done can we locate it. 
Last season we spent two months on this insect alone, collecting and destroying the 
larva- and pupre. All the affected limbs were collected, the insects removed, and then 
the limbs were taken to the dump and destroyed by fire, in this way making the work 
complete. A great many wagon-loads were so collected and destroyed, and this work mani­
fested itself this year in the lesser number of trees affected. This year we continued the 
work of collecting, but were only able to give two weeks to it, but with the aid of the 
gardeners we were able to destroy a great many. I believe the work we have done with 
this insect alone, has saved thousands of trees in our parks that would otherwise have 
been either destroyed or deformed. This question is a serious one when we are consider­
ing such valuable representations of our Silva as are collected in our city parks, for when 
a limb is amputated by this insect the stub is sure to «lie, and if the fungus does not im­
mediately take possession of it, it will be amputated by a so-called gardener, who does not 
see the advisability of protecting the scar from fungi and insects ; and here is offered a 
field for the greedy fungi, whose ever-present spores are ready to grow when the proper 
field offers itself, and they hardly ever fail to take possession, and all over, our fine elms 
can be seen with groups of Agaricus ulnarius in all stages of growth. This close prun 
ing, without proper protection from insects and fungi, is one of the most important ques­
tions of our times, for every year great numbers of trees are destroyed for want of proper 
protection and a knowledge of seasonable pruning.

Fig. 59.
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Right here the sap fly, which I take to be Mycetobia pallipes,* finds congenial hab­
itat, and hundreds of trees are weakened by the flow of sap they cause, besides being un­
sightly from the slimy frass running down their sides. Those wo treat with a crude 
carbolic-acid emulsion sprayed over them ; after a time, however, they again show them­
selves, and have to be treated again.

The elm leaf-beetle is another pest that we have to fight, but with the force of two 
men, and miles of ground to cover, it is very difficult to keep this insect in subjection. 
Our success has been in preventive measures rather than otherwise. However, we do 
successfully destroy them when they have spread over the entire tree. As soon as the 
first eggs are discovered on the leaves, about the 1st of June, we immediately poison the 
foliage and keep them from spreading. When the larvæ come down to pupate and collect 
at the base of the tree, we treat them t,y spraying with an emulsion of kerosene and 
crude carbolic acid. In this way we destroy bushels of them, and with the spraying ar" 
able to keep them in check in our city parks.

The pine Chernies (C/icrmes pinicorlicis) is another insect that is giving us a great 
deal of trouble, but we can subdue it most effectually with a stiff spray. The tree is then 
treated with the kerosene emulsion, and also those insects collected or washed down 
around the base of the tree. This has to be done at least three times a year. For the 
past seven years 1 have been using the still" spray for different woik, and it is one of the 
best means 1 know of for cleaning maples of Pulvinaria. Three years ago Pulvinaria in- 
numerabilis was very abundant on a great number of trees in our parks, and I treated 
them with the hose and emulsion until I had them in fair subjection. The Chernies and 
Pulvinaria were at one time taken off with corn brooms, but the spray is much more 
effectual, and gets in among the small twigs without breaking them.

Scale insects are treated with wai lies and taken off with steel brushes, and are also 
sprayed with an emulsion, which covers the smaller branches. Eriosoma liileyi is com­
mon on our young elms, and these are treated with the kerosene and carbolic emulsion.

The larvæ of the larger silk producers are collected ahd destroyed, as well as the 
cocoons. Datanas are collected by hand, as they are assembled in masses, and destroyed. 
The web-worm, always abundant in our parks, is collected either by taking down the twigs 
or, if the tree is a valuable one, by twisting them out and crushing the larvæ.

Alypia oetomaculata, fig. 60, (a.) the caterpillar, (6) 
a segment showing markings, (c) the moth), is abundant 
where Ampélopsis is grown. These are effectually destroy­
ed with the London purple solution.

The catalpa trees have been affected by a species of 
Cecidomyia, which causes the ends of the branches to 
turn black and break off. These are collected every year 
and destroyed before the larvæ leave the twigs. Leaf- 
ske'etonizers are always abundant on many of our trees, 
and the Platanus and Liquidambar sptties have suffered 
most. These, insects are cut oft" as soon as they can be seen 
working and destroyed. If left for any length of time 
they make the tree very unsightly.

Aphis species are treated with the kerosene emulsion 
after the colonies have been broken up with the stiff 

spray. I have found it impossible to get an émulsion to act upon many of the plant-lice 
on account of the secretion ; but let me play the hose on them a short time and they are 
disintegrated and demoralized, and many are killed outright by the shock ; then a fine 
spray of emulsion will reach them more effectually than otherwise. The more I have occa­
sion to use a force of water the more I see the benefits that will accrue from it, especially 
in economic entomological work, for larvæ of many kinds can be knocked down by it, 
and my men have brought me birds that they have knocked out of a tree and captured.

‘.Ur. A. D. Hopkins says it is probably a species of Sciara. — E. 1!. S.

Fig. 60.—(a) The caterpillar, (6) 
a segment showing markings, (e) the 

moth.

'.f:



Other insects that are working on the foliage and in the stems of our plants we have 
in great numbers, but enough has been said to give an idea of some of the work we try 
to accomplish. Could we have sufficient force to do the work at the proper time there 
seems to be no reason why our parks could not be kept in the best Condition; but with a 
force of but two men, with the entomologist, the wonder is that even a respectable show­
ing can be made and the vegetation kept in as good condition as we now find it.

Mr. Howard said that he was very much interested in Mr. South wick’s account of 
the use of water as an insecticide and referred to some experiments in the same line which 
he had conducted, in which he showed a strong stream of water to be an effective agent 
against the rose slug and certain other insects.

Some discussion followed on the nature of the work and the probable species of the 
sap worm described by Mr. South wick, which was thought by Mr. Lintner to be probably 
a species of Sciara.

Mr. South wick followed with a second paper on the Wood Leopard Moth in the 
parks of New York, giving an historical account of the insect, its present status, the 
nature of the injury, the plants affected, and the means he had adopted to exterminate 
the pest. He stated that this is a most difficult insect to control, and could only be reach­
ed by cutting off the affected limb. In the case of rare trees, he had adopted the plan of 
putting a little bisulphide of carbon in the larval burrow with an oil can, closing the 
entrance with putty, which had proved an effective remedy.

The paper was discussed by Messrs. Smith, Howard and others.
In the absence of Prof. F. H. Snow, of Lawrence, Kansas, his paper was read by 

Mr. Victor H. Lowe, This communication, entitled “ Work in Economic Entomology 
at the University of Kansas for the season of 1894,” related particularly to the successful 
work with the chinch bug disease (Sporolrichmn ylobulifernm), and a new alfalfa and 
wheat pest, which proved, on rearing, to be Agrotit introftranit, G rote.

Mr. Smith reported that the same noctuid had been found by Mr. Gillette to occur 
very abundantly the present year in Colorado, and Mr. Howard referred to the occurrence 
of the moth in enormous numbers in Nebraska.

Messrs. Ashmead, Lintner and Hopkins were apppointcd by the President a com­
mittee to nominate officers for the ensuing year.

MORNING SESSION—AUGUST 15th, 1894.

Mr. Hopkins presented notes on some discoveries and observations of the year in 
West Virginia. The paper dealt chiefly with wood working insects, but also covered 
various garden pests, such as the potato-scab gnat, the melon plant-louse, etc. The 
paper was discussed at some length by Mr. Smith, Dr. Lintner, Mr. Raine, and others.

The President read a letter from Mr. Webster, stating that he was unable to be 
present on account of being actively engaged in stamping out an attack of Fidia larva- 
on grape roots, by the use ot bisulphide of carbon.

Mr. Howard read a paper on the eastern occurrences of the San Jose scale, in which 
he briefly reviewed the history of the insect in the United States and showed that as a 
result of investigations during the winter of 1893-4 and the summer of 1894, the scale 
has been discovered in six localities in the eastern United States outside of New Jersey, 
while in the latter State it occurs at many points. He traced the introduction to two 
nursery firms in the state of New Jersey and one in Missouri. He detailed in full the 
remedial work which has been undertaken by the Division of Entomology of the United 
States Department of Agriculture in each of the six eastern localities, and showed that 
by virtue of the active measures which have been taken, the insect will probably be 
stamped out in the east by the close of the season.

The next, paper was on the same subject, and discussion was therefore deferred.
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Mr. Smith then read a paper on the San Jose scale in New Jersey. He stated that 
the scale had first come to him from a nursery in the state in March, 1802, but had not 
been recognizt d and he did not become aware of the true nature of the insect until he 
received the spacial circular sent out by the United States Department of Agriculture 
early in 1891. He described his work in connection with the stamping out of the scale, 
and particularly the active and energetic steps taken by the owners of the infested 
nurseries, from which the scale had been exterminated on young stock. He reported 
sending out letters to all persons who had obtained stock from the nurseries in question, 
enclosing the circular from the Department of Agriculture referred to, and the examina­
tion of nearly 100 orchards in person. As a result of his observations and work, he felt 
confident that the scale would ultimately be completely stamped out. The introduction 
of the scale was shown to have been either in 1886 or 1887, on some plum stock claimed 
to be curculio-proof, obtained from the San Jose region in California. Other fruit trees 
imported from California were also shown to be very likely infested. He gave some 
facts in i egard to the trees and varieties which are most liable to be infested, also some 
notes on remedies.

In the discussion of these two papers Dr. Lintner considered the possibility of the 
introduction of the scale on fruit from California and concluded that the likelihood of the 
scale, so introduced, obtaining a foothold, was very slight.

Mr. Marlatt thought there was danger in placing too much confidence in the work or 
the statements of nurserymen as to the completeness of the eradication of the scale, point­
ing out the great dilliculty of thorough extermination and the ease with which a random 
scale here and there could be overlooked. Mr. Banks referred to the publication in a New 
York paper of occurrences of the scale in two or three localities in New York, accom­
panied with the report of the adoption of active measures to stamp it out in each instance.

AFTERNOON SESSION—AUGUST l.Vm, 1804.

In continuation of the discussion of the morning session, Mr. Smith exhibited speci­
mens of California peais, obtained in Brooklyn which were covered with the San Jose 
scale in all stages of development.

Mr. Lintner exhibited an apple coming from Ottawa, Canada, handed to him by Mr. 
Saunders which was covered with the scales of Afytilu«))ix pomorum. (Fig. 51.)

Mr. Davis read a paper on inealv bugs and other lice. Ho gave a careful resume of 
the life history of the common mealy bug (Dacti/lo/ti'js d-xtruclor) with detailed descrip­
tions of the different stages, also some notes on />. lungijilia. He also described a coccus 
which he found on roots of clover, giving a general account of the habits and careful 
descriptions of the species. He also referred to A’rior.occ.ua azalen1 and other scale 
insects.

The paper was discussed by Messrs. Sirrine, Ashmead and Howard. Mr Sirrine thought 
Mr. Davis’s clover coccus was the same as the one found by Professor Forbes on white clover, 
and namrd by him Coccu.i Irifolii, Mr. Ashmead coinciding in this view, and Mr. Howard 
stating that the Eriococcui aznleai was certainly not an introduced species from Belgium, 
as suggested by the author, since the species is not known in Europe, and Professor Corn- 
stock has found it on wild plants near Ithaca, indicating that it is undoubtedly a native 
species. He said also that the two old species of Dactylopius referred to by the author 
had been shown by Berlese to be synonymous with European species, and that their life 
histories had been worked out by this author in great detail.

Mr. Marlatt read a paper on the Pear-tree Psylla in Maryland, in which he described 
the sudden occurrence of this northern pear pest in two orchards on the eastern shore of 
Maryland, in very destructive numbers. The introduction of the species was shown to 
have been upon nursery stock from infested regions in New York, and the author was 
contident that the injury, while excessively severe for the moment, would not be of long 
duration, judging from the past history of the insect. A brief review of the life history 
was given, with some notes on the natural enemies, notably a species of lace-wing fly,
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<Chrysopa oculala, the larva of which feeds voraciously on all stages of the P.sylU ; also 
various species of lady-birds which are useful in a similar way. The life history of the 
lace-wing Hy was carefully worked out. Experiments with various insecticides on the 
eggs on the Psylla were detailed, and general recommendations for remedial work were 
given.

The paper was discussed by Messrs. Davis, Southwick, Lintner and others, both 
Messrs. Southwick and Lintner reporting cases of sudden appearance of the 1’sylla, with 
subsequent equally sudden disappearance.

Mr. Smith deferred speaking until the reading of his own paper which included a 
reference to the same insect, in which he said that the conditions described by Mr. Martatt 
were identical with the conditioms obtaining in localities in New Jersey, and that the 
source of the introduction was also the »ame.

Mr. Smith then read a paper entitled “Notes of the year in New Jersey,” which was 
a summary of the important insects brought to the attention of the entomologist during 
the present season. It contained references to occurrences of the Pear-tree Psylla, the 
Pear Blister-mite, the Pear Midge, a new pear pest in a species of Agrilus, probably 
anxius, the habits of this last insect being described at some length. The paper also con­
sidered the use of protective coverings for the trunks of trees us a means against the 
borer, invasions of cutworms, the Periodical Oicada, some potato, insects, onion maggots, 
tlie remarkable mortality of the clover-leaf weevil larvæ, and the potato stalk borer, 
Trichobaris trinotatus, which had been brought to his attention for the first time the 
present year. The paper was discussed by most of the members present.

Mr. Davis also presented a communication covering notes on special economic insects 
of the season in Michigan, referring particularly to the occurrence ot Diplotards liar pari 
as a strawberry pest, a dipteron raspberry girdler, Adimonia clavi collie as a cherry tree 
defoliator, Notoxus anchura, as feeding on fruit of cherry.

In the discussion Mr. Hopkins stated that he had found the raspberry cane maggot 
described by Mr. Davis, in the Alleghany Mountains in 1802, but did not rear the adult.

In the absence of Mr. Chittenden his paper entitled “ Supplementary Notes on the 
Strawberry Weevil, its Habits and Remedies,” was read by Mr. Southwick. The writer 
noted the occurrence of the strawberry Weevil, (Anlhonomns signalas, Siy) in more or 
less injurious numbers in parts of Maryland, Virginia, Delaware, Pennsylvania, and New 

•Jersey in 1893 and 1894. Three new food plants were discovered, the red bud (Gereis 
Canadensis), the dewberry and raspberry and the life cycle from egg to adult was found 
to extend over a period of four weeks. The methods of oviposition and of severing stems 
were described. . A table showing by States tbe destructive appearances of the insects from 
1871 to date is given. Under the head of remedies, the necessity of clean culture is 
pointed out, also the benefit that might be derived from early-blooming varieties of 
staminates, and of the red-bud tree as trap-crop. Kerosene emulsion and Paris green 
were found by experiment to be of service, but the latter gave the better results. Direc­
tions are given for the application of these insecticides, three or four sprayings being 
advised, beginning two or three days before first bloom. The subject of covering beds is 
considered, and, in conclusion, the fruit-grower is urged not to trust entirely to staminate 
varieties.

Mr. Smith said he had anticipated damage from this insect the present season, hut so 
far as he had observed, it did not manifest itself in New Jersey.

In view of the lateness of the hour, the following papers were read by title only :
“ Notes on tbe Insects of Northern Idaho," by J. M. Aldrich, Moscow, Idaho. This 

paper included a few notes on the principal pests of the “ Pan handle ” district of Idaho, 
where the farming land is at an elevation of 700 to 3,600 feet, with a corresponding change 
in climate. The insects discussed were the Wheat Aphis, the Codling Moth, Bud Moth, 
Woolly Aphis, Pear-leaf Blister mite, and the San José scale, which latter the author 
stated was the most dreaded insect pest, and a considerable effort was being made to pre­
sent its spread to new localities.
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“ Insects of the Year,” by F. M. Webster, Wooster, Ohio. Mr. Webster’s paper 
had particular reference to the occurrence of the larvie of Fidia viticida, Walsh, in vine­
yards, which was the important insect manifestation of tlm year in Ohio. It also covered 
the raspberry Agrilus, the strawberry Weevil, the pear tree Blister beetle, joint worms, 
the Bean Leaf-beetle, and other garden and small fruit pests, such as the Grain Louse, 
Corn Bill-bug, and a Thrips, which is proving very destructive to onion crops. Other 
insects were also mentioned briefly.,

“Notes from New Mexico,” by T. D. A. Cockerell, Las Cruces, N.M. This paper 
covered numerous short notes on various insects observed in New Mexico, with a descrip­
tion of the climatic and other conditions characteristic of the more important natural 
districts of the State, and the bearing of these on the insect fauna.

“ Some Experience with Mosquitoes,” by Howard Evarts Weed, Agricultural 
College, Miss, l'his communication covered the result of certain experiments in the use 
of kciosene as a means of preventing the breeding of mosquitoes in water reservoirs on 
the college campus. The ute of kerosene was very satisfactory, and resulted in a very 
marked subsidence of the mosquito trouble. The author also reports that kerosene is a 
very good preventive to apply to the hands or face in the case of mosquito outbreaks.

The report of the committee on nominations was presented by Mr. Lintnor as follows :
President—J. B. Smith.
Viet-President—C. II. Feruald.
Secretary—C. L. Marlatt.
The report was unanimously adopted and the officers named duly elected. (By inad­

vertence no second vice-pn sident was nominated or elected.) It was decided to follow 
the usual custom fur the next meeting, an 1 hold it on the two days preceding the meeting 
of the American Association for the Advancement of Science, and at the place decided 
upon for the next meeting of that Association. On motion, it was requested that the 
minutes las printed in full in “ Insect L'fe.”

After the rending and approval of the minutes of the entire session, Mr. Kouthwick 
moved that the thanks of the Association be tendered to the President and Secretary for 
the able and satisfactory manner in which they had discharged their respective duties. 
The resolution was adopted.

The Association was then declared adjourned by the President for one year.

PROFESSOR C. V. RILEY.

Every entomologist in North America will, we are confident, join with us in the 
expression of the deepest regret, that Professor C. V. Riley has felt compelled, owing to 
the impaired state of his health, to resign his position as Entomologist of the United 
States Department of Agriculture. The admirable work that Dr. Riley and his stall 
have accomplished, both in scientific and economic entomology, during the many years 
that he was Director of the Division, is so well and widely known that it is unnecessary 
to enter into any details here. There are few wlu possess, in so eminent a degree as Dr 
Riley, scientific ability, accurate knowledge, painstaking industry, and acute powers of 
observation; tliete gifts and attainments have been abundantly manifested in the immense 
additions that he has made to the knowledge of insect life in all its various phases, and 

«would lie a calamity indeed if they were withdrawn from active exercise. It is gratify­
ing, then, to know that Dr. Riley will retain the honorary Curatorship of the Department 
of Insects in the United States National Museum at Washington, and that he will now 
devote himself to some long contemplated work of a purely scientific character. We 
earnestly trust that the relief from the carts and anxieties of administrative work in a 
Government office will speedily restore his health and strength, and that we shall see the- 
fruits of his labors during many a year to come.
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While we deplore Ur. Iiiley’s resignation, wo cannot refrain from expressing our 
gratification at the appointment of his successor. The authorities at Washington have 
shown their wisdom in conferring the vacant oflice upon Mr. L. O. Howard, who has been 
so long and so ably sharing in its duties as First Assistant. The Department is certainly 
to be congratulated upon having at hand a skilled and learned entomologist who pos­
sesses in every respect the varied qualifications necessary lor the successful performance 
of so important an office. We have every confidence that the world-wide reputation now 
jtossessed by the Division of Entomology at Washington will be in no wise impaired 
under the administration of Mr. Howard, and we heartily wish him health, strength, and 
a long life for the successful performance of his arduous and important duties.—C.J.S.li r 
Canadian Entomologist, June, 1891.

BOOK NOTICES.

Tint Buttkrfliks of North Amkiuca : By W. H. Edwards. Third Series. Part
XIII.

Another part of Mr. Edwards's magnificent work has been received, and is of 
particular interest to Canadian students. The three beautiful plates represent the 
following : Plate I., Nso minois Itidingsii, Edw. The upper and lower sides of both 
sexes of tie early and late foims are shown, together with the egg and pupa, and a full 
series of enlarged drawings illustrating the larva in all its stages. This is a Coloradan 
insect, and flies in the mountains at an elevation of from 5,000 to 8,000 feet. Up to 
the present there is no recorded instance of N. Itidingsii having been taken in Canada.

Plate II. shows Cliionobas .lino, Bdl., male and female, and a variety of the male, as 
well as Ch. Æno, var. AssimiHs, Butler, and the egg of Crambis, Freyer. Æno is an arctic 
species occurring with the variety in Labrador, and also in Colorado where it inhabits the 
loftiest mountain peaks. An interesting account of its habits is given from the notes of 
Mr. David Bruce, who has done a great deal to work up the life-histories of the butterflies 
of the Coloradan mountains. Æno belongs to the Semidea group of the genus, and has 
been confounded with that species and Crambis, Freyer. Mr. Edwards says : “ It was 
not till Mr. Bruce explored the peaks of Colorado that it became possible to understand 
what Æno was, and the limitation of Brucei made clear the position of Crambis."

The series is now arranged as follows :
1. Crambis, Freyer.
2. Hiiucki, Edw.
3. Æno, Bdl.
---------var. Assimilis, Butler.
4. 8kmIDEA.
5. SuUHYAMXA.

Ch. Also, Bdl., Mr. Edwards rejects altogether as an / merican species.

Plate III. shows Ch. Marounii, the grand species which was discovered at Nepigon, 
north of I^ake Superior, by Piof. John Macoun, of the Geological Survey, in whose honor 
it was named. CU. Maconnii belongs to a different group of the genus to the species 
mentioned alsove, and finds its place with Californien and jsome other large species occur­
ring on the Pacific Coast. It is a fine insect expanding 2-2| inches and has the remark­
able feature of lacking the sexual band of androconia or special scales, which is such a 
striding characteristic of the males of all the other species in the genus. The plate is a 
very beautiful one, and shows a pale male and the full life-history with the exception of 
the pupa. The female figured, although of course copied from an actual specimen, is

8 (EN.)
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hardly typical of that sex, and it is to be hoped that at some future time Mr. Edwards 
will publish anotl er illustration showing the more usual form, which has a ranch richer 
appearance both on the upper and under sides.

Ch. Macounii is decidedly a variable species, both in the intensity of the golden 
brown of the wings, in the amount of infuscation along the nervures, and in the size and 
number of the ocelli. Both sexes irequently have three ocelli on the primaries, and 
occasionally four. One specimen in my collection, plainly a male, has four distinct ocelli 
on the primaries, the second and fourth from the apex large and pupilled. In fact, this 
specimen has more nearly the markings of what appears to me the typical form of the females. 
There is also a very much infuscatei variation of the male which is rarely taken, in which 
the nervures, are all broadly bordered and the greater part of the surface of the disk is 
covered with dark scales One of these was mentioned by Mr. Edwards in his original 
description (Can. Eut., xvti., p. 74), and was omitted from the plate now published for 
want of space. The life history of this species has not yet been worked out, as no one 
has succeeded in obtaining the pupa. It will probably be much like that of Ch. Chryxun; 
but for the present it is unknown, and it remains for some expert and patient breeder to 
carry the larvæ through all their stages and obtain this missing link. The eggs are easily 
obtained when a female has been captured ; but the breeding is very tedious, the larval 
life lasting nearly two 3 ears. J. F.

Monograph of the North American Proctotrypid.f; : By William H. Ashmead.
Bulletin of the U. ti. National Museum, No. 45; pages 472; plates 18.

Every student of the Hymenoptera must be delighted at the issue of this magnificent 
volume, which bears most ample testimony to the extensive studies and patient industry 
of the author. Treating, as he does, of a family in which the American species had 
previously been but meagrely represented in collections, he has necessarily been compelled 
to describe a large proportion of the insects now recogniz id, and to erect a considerable 
number of genera for their reception. The labor involved in the critical examinations 
requisite for the determination and description of so rainy microscopic forms, and in the 
preparation of the voluminous text, must have been enormous, yet the author has been 
able to amplify and embellish his work by the delineation of some one hundred and fifty 
exquisite figures.

The position of the Proctotrypidie in the order Hymenoptera is considered to be 
much more closely allied to some families of the Aculeata than to the Chalcididie, with 
which they have been usually grouped, while they also approich in other respects the 
parasitic Cynipidas. The Mymarinæ, hitherto included as a sub-family, are set aside as 
constituting a distinct family allied to the Obalcididie, so that the species now contained 
in the Proctotrypidie are characterized, and distinguished from the Chalcids, by the pro- 
notum extending back to the teguhe, and the ovipositor issuing from the tip of the 
abdomen. Ten sub families are recognized, which contain about one hundred and thirty 
genera, represented by nearly six hundred species—i doubling of the genera and quad­
rupling of the species as enumerated in the catalogue of Hymenoptera issued a few years 
ago by Mr. Cresson. Many of the genera are known only by single species, but others 
contain numerous forms, the most extensive being Polygnotus (32), Proctotrypes (21), 
Prosacantha (27) and Telenomus (32). The synoptic tables requisite for the separation 
of the species in such genera, as well as the tables for the distinction of genera, etc., give 
evidence of great care and skill in their preparation and arrangement.

While many of the genera are apparently confined to the more southerly and 
westerly regions, the species in other groups have an extended range, which at times 
seems to be almost continental, as for instance Proctotrypes cali/ornicus, which has been 
taken at Ottawa. The members of this family have received but scanty attention in 
Canada, so that their distribution northward cannot be stated, but undoubt dly many 
interesting species could be found by a careful and patient collector in any locality. 
Provancher, in his Faune Entomologique, was able only to announce the occurrence of 
nine species, and about twiçe as many are recorded in his Alditions completed just before
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hi» death. Mr. Ashmead, however, has been able to enlarge the list of Canadian species 
to about ninety. With the exception of three forms from Vancouver Island, the species 
are all from a few localities in eastern Ontario and Quebec, so that the Dominion as a whole 
has been practically unworked. The three western species are Metitiut vancouverenaia 
and Poli/inecu* vuncourerentis, collected by the Rev. G. W. Taylor, of Victoria (and com­
municated through the writer to Mr. Ashmead), and Anteon puncticeps, taken by Mr. 
Wickham.

Although the Proctotrypids are all small, and frequently microscopic, they show 
great variations in structure, and their study thus becomes very interesting. A large 
proportion of them are egg-parasites, while others prey upon Àphididæ, Cecidomyidie, 
etc. In many species (noticeably in the sub-family Bethylime) the females differ largely 
from the males in the shape of the head, antenna- and structure generally. Those of the 
sub family Dryinina- have remarkable chelate, or pincer-like claws, on the anterior feet, 
which are probably for more firmly grasping, during ovipnsition, the small, active 
liomopterous insects on which the larva- are parasitic. Many forms are wingless or have 
very rudimentary wings, but they are, nevertheless, very nimble little atoms, and can 
leap many times their own length.

As the appearance of Mr. Ashmead’s splendid monograph may stimulate some of our 
members to the collection and study of these insects, it may be stated that a considerable 
number of the species, such as lissas, etc., may be obtained even in winter by sifting moss 
as it is done for small coleopctra. This habit of hibernating in the moss of swampy 
localities is another feature (not mentioned by the author) which separates them from the 
other hymenoptera known to me, with the exception, perhaps, of ants, which are also 
occasionally obtained in sifting. W. H. H.

The Buttbrkly Huntkiis is tub Camubber : By Dr. Eugene Murray-Aaron. New
York ; Charles Scribners’ Sons, 1894 ; pp 269.

It is a novel event in literature to have a boys’ book of adventure written by an 
entomologist ; we were, therefore, prepared to peruse with interest the volume which Dr. 
Murray-Aaron has just published. Belonging, perhaps, to those whom he characterizes 
as the “ younger old people,’’ we were charmed beyond measure with the book and read 
it through from beginning to end with as much avidity and enjoyment as any adventure- 
loving school-boy. It relates, in pleasant easy style, the expedition made by a couple of 
lioys under the guidance of their naturalist friend “ the doctor.” Daring the early 
winter months they visited several of the islands of the Bahamas, and then m ide a more 
venturesome excursion across Haiti and into Santo Domingo, winding up with a flying 
visit to Jamaica. Their object was to collect butterflies especially, and at the same time 
to gather all the animal and vegetable curiosities that they conveniently could. For an 
account of their success and the various “ dodges ” they had recourse to, especially when 
in pursuit of Papilio /lomirua, we must refer the reader to the book itself. It is not, 
however, a mere record of the doings of collectors ; a great deal of interesting informa­
tion is given regarding the condition of the negro races in their barbarism where left to 
themselves, and their happy condition when under British rule. Mucli pleasant instruc­
tion may also be gained regarding the geography, scenery and government of the various 
islands that were visited. If any paterfamilias is looking for a book to put in his boy’s 
Ohristmas stocking, he cannot do better than purchase a copy of this ; if his boy has any 
taste for natural history it will delight him beyond measure. The book is handsomely 
printed and bound, and illustrated with several well-executed plates. The entomologist 
may be disappointed at the absence of lists or names of species and pictures of butterflies, 
but the book is not meant for a scientific treatise, though its statements may be relied 
upon as strictly accurate, the author being well-known as the editor for a time of Papilio, 
and Curator of the American Entomological Society at Philadelphia, as well as a valued 
contributor to the Canailian Entomologiat. C. J. S. B.
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Random Recollections ok Woodland, Fen and Hill ; and Woodside, Burnside,
Hillside and Marsh : By J. W. Tutt, Editor of the Entomologists’ Record and 

, Journal of Variation. London : Swan, Sonnenschein & Co.
The name of the author of these two volumes must be familiar to our readers as an 

occasional contributor to our pages, while he is widely known as a writer of much 
scientific repute on matters concerning the lepidoptera. In these two books he has 
assumed a lighter and more popular role ; his aim has been—to quote his own words— 
“ to bring under the notice of the general public, in readable and untechnical language, a 
few of the interesting phenomena which are to be observed everywhere around us by 
those who take the trouble to look for them, and to give such explanations of their causes 
as may easily lie understood even by those whose scientific knowledge is small.” He has 
certainly carried out his design most successfully and given to the world two very 
charming and interesting books on out-of-doors natural history. Any one, whether young 
or old, who takes any pleasure in the beauties of nature and any interest in the varied 
world of animal and vegetable life, will read them with the greatest delight and follow 
the author with unflagging interest during his rambles over hill and dale, and by marsh 
and burn and fen. In the former work more attention is paid to the habits and varia­
tions of insects, while the latter treats of any animal or plant that may be met with in 
expeditions to widely different localities. Amusing episodes and pretty bits of verse 
enliven the volumes, and many capital pictures render the later one still more attractive.

C. J. S. B.
Report of the Entomological Department of the New Jersey Agricultural

College Experiment Station : By John B. Smith, Sc.D., for the year 1893.
It is obviously impossible to notice all the ever-welcome bulletins and reports that 

constantly flow from the various experimental stations throughout North America, for 
copies of which we are very grateful to their authors. We may, however, call attention 
to Dr. Smith’s excellent departure from the ordinary report. After giving the usual 
general review cf the season, and an account of the most important insect attacks of the 
year, he devotes a large portion of his work to a most useful and admirable account of the 
“ Beneficial Insects ” in all the different orders. It is clearly and plainly written, so as 
to be within the comprehension of non entomologists, and is profusely illustrated with ex­
cellent figures, many of them being new reproductions by means of photography. It 
ought to be widely distributed, in order to teach the general public that a very large pro­
portion of insects are not noxious, and should not be wantonly destroyed. O. J. S. B.
Report of the Entomologist and Botanist (James Fletcher, F R.S.C., F.L.S.),

Central Experimental Farm, Ottawa, 1894.
Mr. Fletcher’s Reports are always interesting and valuable ; and the present record 

of the chief insect attacks of last year, and his observations upon them, is not less so than 
its predecessors. The seison of 1893, as far as destructive insects were concerned, was 
only remarkable for the superabundance of locusts (grasshoppers), and the consequent 
damage inflicted upon oats and many other field and garden crops. Other attacks were 
for the most part of the familiar kinds which we have always with us ; these are briefly 
mentioned in the Report, while more attention is paid to the serious injury caused to 
grain crops in Manitoba and the North West by cut-worms, the ravages of locusts, gran­
ary insects at the Chicago Exhibition, the horn fly, etc. Very interesting accounts are 
also given of Silpha biluberosu, which attacks vegetables in the North West Territories; 
and Polyphylla deccmlineata, which was very injurious to shrubs of various kinds in a 
nursery at Victoria, B.C.

In the Botanical section of the Report there are two papers especially noteworthy ; 
those, namely, on “ Grass for the protection of shores and harbors,” and on the “ Tumble­
weeds ” of the North West. The pamphlet is illustrated by a handsome full page picture 
of Mr. Fletcher’s grass plots at the Experimental Farm, which are full of interest to every 
visitor ; and thirty wood-cuts. It is gratifying to observe how steadily the author’s repu­
tation is growing, and how highly his work has come to be appreciated from one end of 
the Dominion to the other. 0. J. 8. B.
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Eighth Rkport of thk Injurious and other Insects of the State of New York
for the Year 1891 : By J. A. Lintner, Ph. D, State Entomologist, Albany, 1893.

Anything published by Dr. Lintner is sure to contain much valuable information and 
to be highly interesting, whether the subjects treated of are new to us or not. The 
Report before us fully supports this statement. It treats of a large number of insects, 
injurious or otherwise ; and gives in most cases a life history of each, including the 
author’s own observations, which are always accurate and clearly detailed. Attention 
may especially be drawn to the accounts of the Raspbei ry Geometer (Synch Inra glaucaria), 
the Birch-leaf Bucculatrix (B. Canadensisella), and the Pear-midge (Diplosis pyrivora). 
An appendix contains some very interesting popular lectures on Economic Entomology, 
which are well worth perusal. The only drawback to the Report is the late date of its 
publication, which is more than two years after the observations recorded in it were 
made. C. J. S. B.

Butterflies from China, Japan and Corea : By John Henry Leech, B.A., F L S., etc.
In parts, 4-to, 642 pp , 43 plates ; R. II. Porter, London, Dec., 1892 — Jan., 1894.

The fifth and last part of the letter-press of Mr. Leech’s work has just been issued, 
and is accompanied by the statement that five plates of Hcsperidæ and a supplemental 
plate will shortly follow, completing the work. Presumably these plates will be accom­
panied by the letter-press of the t:tle page, preface and index, with which the work will 
be ready for the binder. As to the typography of the book, it must be said that it leaves 
nothing to be desired. The paper is luxuriously heavy ; the type is beautifully clear and 
large ; and the text conspicuously free from errors of a minor character, such as occasion­
ally appear even in the most carefully edited works. The scholarship and taste of Mr. 
Leech and his accomplished secretary, Mr. Richard South, are reflected in the execution 
of the literary portions of the work. The plates, which are from drawings by William 
Purkiss, and are executed by chromo-lithography by William Greve, of Berlin, are with­
out doubt the finest examples of this form of work which have as yet graced any similar 
publication. While a preference is by many accorded to figures lithographed and after­
wards colored by hand, and the most exquisitely perfect illustrations have been \ duced 
in this way ; and while the results of chromo-lithography as ordinarily employed in 
scientific illustrations have generally been more or less marred by striking crudivies, these 
plates before us are most marvellous illustrations of the capabilities of the chromo-litho- 
graphic process, when employed by those who are masters of the art. The plates are 
almost perfect facsimiles in form and color of Mr. Purkiss’s exquisite drawings ; and the 
student of Chinese and Japanese lepiduptera may well rejoice upon having at his command 
such an infallible guide to specific identity as is found in these beautiful illustrations. 
The only adverse criticism which the mechanical and typographical execution of the work 
admits is on the score of the bulk of the letter press, which will necessarily be bound up 
in one volume. The heavy paper employed results in the production of a book which, as 
a manual of reference, promises to be i-omewhat uncomfortably “ fat.”

The title of the book indicates the consciousness of the author that, in our present 
state of knowledge, any effort to deal with the lepidopterous fauna of the great regions 
covered by this work must at best be attended by imperfections. There are wide areas in 
China in which little or no attempt has yet been made to make collections ; and it must 
necessarily be many years before it can be asserted that our knowledge of the faunistic re­
sources of Central Asia is complete. In his classification, Mr. Leech follows the order 
now almost universally recognized by writers in England and on the continent as most 
natural. He erects, as far as the writer has been able to observe, no new genera ; and 
while giving us a large number of new species, appears to have pursued a conservative 
course in this regard, which is to be commended. To the student of Asiatic lepidoptera 
the work is simple indispensable, and will remain a lasting monument of the energy and 
scientific accomplishments of its learned and enthusiastic author. W. J. Holland.
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MISCELLANEOUS ENTOMOLOGICAL PAPERS, BY K. M. WEBSTER, FEB.
1894.

We have just received a neat pamphlet of 59 pages, which forms Bulletin 51 of the 
Ohio Agricultural Experiment Station. It is by Prof. F. M. Webster and like all his 
work shows careful preparation.

The insects treated of in the titst part are : The asparagus beetle, the western corn 
root worm, the broad striped flea beetle, blister beetles, the basket worm, the cabbage 
aphis and the apple leaf louse.

An interesting account of the insects which have been introduced into the State is 
given under the head of “ Some insect immigrants in Ohio.” There appears to have been 
two great highways which insrets imported from Europe have followed : those which 
have entered the State at its northeastern corner and spread westward, and those from 
Southern Europe which have generally entered by way of the Ohio Valley and have a 
more or less restricted northern distribution.

In the article “ Insect foes of American Cereals ” the writer is evidently dealing with 
a subject of which he has made a special study. By patient observation and the applica­
tion of practical common sense, Prof. Webster has made some important discoveries in 
Economic Entomology. Not the least of these is the fact recorded in this pamphlet that 
the apple aphis passes part of the year as an injurious enemy on wheat. Infact Mr.Webster 
says : “ So far as my own observations go, it is more detrimental to the wheat than to the 
apple.” This is an important discovery and will doubtless draw the attention of entomo­
logists to this important subject of the 11 Alternation of Generations ’’ among the aphides 
—a line of investigation which has engaged much of the time of Messrs. Riley and 
Howard at Washington. Speaking of remedies, Prof. Webster says: “ It would appear 
almost visionary to advocate spraying apple orchards with kerosene emulsion in mid-win­
ter to protect the wheat crop, but nevertheless one of the most serious enemies of young 
fall wheat passes its egg stage on the twigs of the apple during the winter season. I refer 
to the apple leaf louse, (Aphis malt, Fab.”)

“ Soon after the young wheat plants appear in the fall the winged viviparous females 
of this species flock to the fields, and on these give birth to their young, which at once 
make their way to the roots, where they continue reproduction, sapping the life from 
young plants .... though they are seldom killed outright, these infested plants 
cease to grow, and later take on a sickly look, and not until the aphis abandons them in 
autumn to return to the apple, do they show any amount of vigor. It is very seldom 
that the affected plants fully recover, at least in autumn ; and the result must be to 
reduce their productiveness the following year.” The eggs of the apple leaf aphis are 
deposited on the twigs and limbs of apple trees late in the autumn ; these do not hatch 
until the following spring ; the plant lice remain on the apple trees for two or three gen­
erations, when winged females are produced, which fly to grasses and weeds and there 
pass the summer. After the young wheat is up in the autumn, the lice congregate on 
the plants and reproduce rapidly.

The above is briefly the life history of this insect in Ohio as worked out by Prof. 
Webster by careful experiments which are detailed in the Bulletin. At Ottawa this 
probably may also, to a large extent, be the case ; but the aphis is also sometimes abun­
dant on young apple trees right through the season. It is, however, seldom injuriously 
abundant in Ontario, although in British Columbia it is to-day one of the most serious 
enemies of the apple grower.

Prof. Webster’s paper will doubtless cause many other entomologists to study this 
insect more closely, when it is probable that further discoveries will be made, perhaps not 
less interesting than that now discussed.

J. F.
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I-

THE INTERRELATION OF INSECTS AND FLOWERS.

During the latt 8 years there have ap|>eared from the pen of Mr. Charles Robertson, 
of Carlinville, Ill., several moat interesting articles on the inter-relation of insects and 
flowers. The titles are as follows :
Botanical Gazette—

1886. Notes the on pollination of Asclepias.
1887. Insect relations of certain Asclepiads.
1887. Fertilization of Calopogon parvitlorus.
1888. Effect of the wind on bees and flowers.
1888. Zygomorphy and its causes : 1-111.
1889-63. Flowers and Insects : I-XI.

Trant. Am. But. Sue.—
1889. Synopsis of North American species of Oxybelus.
1891-93. Descriptions of new species of North American Hues.

Tran». St. Louis Aeail. of Science—
lt'91-92. Flowers and Insects : Asclepiadaceie to Her of ulariacr iv, Umbelliferio, Labi­

al a1.
Mr. Robertson began in 1886 to study the visits of insects to fl rwers and by his per- 

seveting observations he has succeeded in collecting an enormous number of facta which 
he has published mostly in the Botanical Gazette and in the Transactions of the St. Louis 
Academy of Science.

He has studied the subject especially from a botanical point of view ami has given 
particular attention to the attractions offered to insects by the flowers of different species 
of plants, to the peculiarities of arrangement of their different parts, to their coloration,, 
and to the raodifleations which many flowers seem to have undergone from their being 
constantly frequented by certain species of insects.

Such studies have nevertheless an immediate bearing on entomology, as they give us 
at the same time an insight into the purposes of insects in visiting flowers, into their 
habits of feeding and collecting either nectar or pollen, or both at once, and into the in­
telligence they display in order to attain their end. The close attention thus necessarily 
given to insects, has had besides the natural result of causing Mr. Robertson to discover 
that many of those insects which he was observing in his locality, Carlinville, Ill., had not 
even been described. Therefore, he found it necesssry at first to pay particular attention to 
collecting and determining insects. He was helped in this work by specialists in Diptcra 
and Coleopten, and had himself to work out and describe many species of Hymenoptera : 
10 out of 14 speciesof Oxybelus, 28 out of 30of Andrena and at least thirty other species 
of Andrenidie. The descriptions of these have appeared in the Trans. Am. Ent. See., 
1889 1893.

The two groat agencies of cross-fertilization of flowers are the winil and insects ; 
hence Mr. Robertson has thus been led to notice some interesting facts concerning the 
eflect of wind on bees and flowers.—Bot. Gaz , xiii, 1888, p. 33.

The first papers by Mr. Robertson are on the pollination of Ascelepias, the flowers 
of which are most interesting in their peculiar adaptation for cross-fertilization by the 
agency of insects. Their structure and the great, difficulty the smaller insects have in 
effecting pollinations, leads Mr. Robertson to believe, “that bumble bees have had most 
influence in modifying the flowers, and they are the most common visitors after the hive 
bees. Hive bees, it is to be remembered, do not belong to our fauna.”

Our space is too limited to allow us to follow the writer into what he has observed 
in all the different orders and species of flowering plants studied ; but the names of all 
the insects observed visiting the flowers, are given, as well as tabular data of the res­
pective number of visitors of trie different classes, Hymenoptera, Diptera, Lcpidoptera,
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-Coleoptera and Hemiptcra. As an instance, it may be mentioned that on the flowers of 
Ceanothus Americana there were seen forty-eight species of Hymenoptera, forty five of 
Dipteia, two of Lepidoptera, thirteen of Coleoptera, and four of Hemiptera ; and consid- 
ations are given as in the case of all other blossoms treated of, on the arrangement of the 
flowers, their form, color and'other peculiarities of structure, some of them exceedingly 
minute, in which close and patient observation often succeeds in discovering most 
wonderful purpose and design for insuring cross-fertilization.

These investigations are of great interest and we commend them to the attention of 
entomologists and botanists as a fertile Held of useful special study. Our idea of men­
tioning these excellent articles of Mr. Robertson’s is to draw to this subject the atteption 
it deserves from entomologists, who from their place of publication might not be aware of 
their existence.

J. A. Guignakd and J. Flktciisu.

A PEN SKETCH OF PROF. WILLIAM SAUNDERS, F.RS.C, F.LS., ETC.* 

Dy F. W. Godino, M.D., Ph.D., Rutland, Illinois.

A sketch of the life of Wm. Saunders is peculiarly instructive to voung men, because 
of the fact that he has accomplished so much with so few opportunities in the way of a 
liberal education, having let, school at the age of fourteen ; but by painstaking study and 
observation he has risen to the topmost pinacle of fame as an entomologist, horticulturist 
and experimental agriculturist. He was born in Crediton, Devonshire, England June 
16, 1836. At the age of twelve with his parents he removed to Canada, and two years 
later was apprenticed to a chemist. After learning the art he engaged in basinets, con­
tinuing it in London, Ont., until his recent promotion in 1836 to the Directorship of the 
Dominion Experimental Farms. A sa chemist and pharmacist he is well known through­
out the United States and Canada, his published papers being widely copied and trans­
lated into several foreign languages. He was President of the American Pharmaceutical 
Association in 1877-8, while in 1874 he was elected an honorary member of the Pharma­
ceutical Council of Great Britain. The Canadian Government recognizing his special 
qualifications appointed him Public Analyst, in which cap icity. he did good service in 
detecting and exposing adulterations, especially in articles of food. He was for a num­
ber of years, proceeding his recent promotion, Professor of Materia Medica in the Medical 
Department of Western University in London, Ont., a position he was peculiarly quali­
fied to fill.

Coupled with all these attainments he has others in which we are far more deeply 
interested. As an entomologist and horticulturist he is known to every student of either 
branch, and to mention all the things accomplished by him in these departments would 
require far more space than is allotted to this paper. He began the study of botany 
some thirty-five years ago, publishing the first list of plants found in Western Ontario, 
embracing 545 species, in 1863. Some time prior to this he captured a tine specimen of 
Papilio tumus (in 1859 or 60) and found it possessed of so many beauties that he was 
led to look for others. From this chance occurrence he was directed to the study of 
insects in general, and as an entomologist is considered second to none in point of emin­
ence. At the time of the organization of this society, in 1863, he took an active part, 
and much of its present flourishing condition is due to his careful management as Presi­
dent, a position he occupied during the greater part of its existence. While editor of the 
Canadian Entomologist, the only entomological magazine ever published in America that 
has been able to live to attain its majority, he was also one of its piincipal contributors, 
his articles published therein and in your society reports reaching many hundreds. The

•This account of the life of Prof. Saunders, whose portrait ie prefixed to this Report, was written two 
or three years ago, and will be read with interest as conveying the impressions of a foreigner, who cannot 
be charged with the partiality of intimate friendship.—En.



ENTOMOLOGICAL SOCIETY OF ONTARIO. 121

crowning work of his pen, however, is his 11 Fruit Insects,” a magnificent volume of 436 
pages, which has reached the second edition. The book has been received all over the 
world as the most valuable work of the kind ever published. One reviewer says of the 
book :

“We do not think that we are speaking too highly in praise of the work—though 
we admit it is saying a great deal—when we express our opinion that Mr. Saunders’s 
volume will take rank with that standard of excellence, Harris’s in jurious insects of Mass., 
and that he has done for insects affecting fruits at the present day what his justly famed 
predecessor accomplished long ago for those injurious to vegetation in general.”

It appears that the work was just what was wanted from the immense sale of it, 
about 2,500 copies having been sold. This seems all the more etrange when it is stated 
that the average circulation of entomological works rarely exceeds two or three hundred 
copies.

Since 1867 he has been a director of the Fruit Growers’ Association of Ontario, and 
its president since 1882. In his experimental grounds he has tested a great variety of 
fruits, laboring constantly to ascertain which are best adapted to the climate of Canada. 
In this manner he has, by experiments in cross-fertilization, obtained several good rasp­
berries, gooseberries and grapes. His interest in horticulture and forestry has prompted 
him to become familiar with these important departments and caused him to awake 
general interest in these matters in the province in which he lives.

A special commission was ppointed by the Government of Ontario, in 1880, to 
inquire into the progress and coi ' tion of agriculture in the Province. As one of the 
commissioners, Mr. Saunders was barged with the special duty of inquiring into the 
subjects of fruit growing and forestry, insects and insectivorous birds, and bee-keeping. 
In his report, published in a large 8vo volume of over 850 pages, he treats each of these 
subjects as one familiar with them, leaving no topic to be hereafter completed.

As a result of this careful inquiry into the agricultural condition of the Province, 
the Government caused to be purchased large tracts of land located in the various 
Provinces, to be known as the Experimental Farms, which were fitted up with all modern 
appliances and buildings, properly stocked, and then placed Prof. Saunders in charge as 
Director. Probably nowhere in the Dominion could be found a man so well qualified, 
by education, tastes and executive ability, as he, to be placed in this responsible position. 
Already this institution has taken a front rank among similar ones and under Prof. 
Saunders’s charge is destined to become second to none.

Prof. Saunders’s services have been recognized in various ways. Some years ago he 
received from the Duke of Mantua and Montserrat a handsome gold medal in acknow­
ledgment of valuable services in the interests of natural science. He is Fellow of A. A. 
A.S. ; of Linnean Society of London, and of Royal Microscopical Society of London, 
England ; one of the twenty original members of the Royal Society of Canada ; Corres­
ponding Member of American Entomological Society ; Natural History Society of 
Montreal ; Buflalo Society of Natural Science, etc., etc.

He was married August 1st, 1857, to Sarah Agnes, daughter of Rev. J. H. Robin­
son, of London, Ontario. They have six children, one daughter and five sons. Several 
of the latter have inherited the tastes of their honored sire, and are working their way 
into public favor.

Prof. Saunders is five feet ten inches in height, with a symmetrical figure, and weighs 
about 175 pounds. His hair is dark brown, his eyes blue. He is one of the most 
approachable of men, with a look of kindness ever beaming from his genial countenance, 
yet with a quiet dignity which forbids familiarity.

And now our pleasant task is done. Prof. Saunders at last has found a sphere in 
which his broadly developed abilities have ample space in which to labor. And here we 
leave him with the agricultural eyes of Canada ever upon him, awaiting developments 
that are sure to come and wholly for their interests.
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OBITUARY.

The Late Dit. Hagen.

Hermann August Hagrn was born May 30, 1817, at Konigsberg, in Prussia. His 
parents were Carl Heinrich Hagen, Professor of Political Economy, Technology and 
Agriculture at the University of Konigsberg, and Anna Dorothea Linch. His first 
instruction was receivrd at the gymnasium ‘ Collegium Friederidanum,” whence he was 
transferred in 1830 to the “ Kneiphotische Gymnasium.” He graduated in 1836, studied 
medicine at the University of Konigsberg anti received the degree of Doctor of Medicine 
in 1840. After the death cf his grandfather, Carl Gottfried Hagen, Professor of Natural 
History in Konigsberg, the latter's entomological collection and library came into the 
possession of the grandson. Under his father’s direction he studied entomology in his 
leisure time, collecting chiefly Odonata, because by chance the first specimen he caught 
proved to be an undescribcd insect of that order. While he. became gradually more inter­
ested in this particular study, he had the benefit of some instruction from two eminent 
and still active naturalists, Theodor von Siebold and Carl Ernst von Baer, who called his 
attention to the necessity of the study of medicine for the naturalist, the knowledge of 
pathology being indispensable to a comprehension of any normally constituted organism. 
He attended also for several years the le :tures of Professor Rathke, the celebrated embry­
ologist, and accompanied him in 1839 on hie scientific journey through Norway, Sweden 
and Denmark, studying chiefly the anatomy and habits of marine animals. In 1810, he 
published at Konigsberg, as a dissertation for the degree of Doctor of Medicine, a little 
work entitled “Synonymie Libellulinarium Europieorum.” From 1840-1 he studied at 
the University of Berlin and passed, according to the law of Prussia, the necessary exami­
nations as physician and surgeon. He then travelled through the greater part of Europe. 
In Vienna he attended clinical and medical lectures for six months, and in Paris for 
nearly a year. The study of natural history was in the meantime always pursued, so far 
as time and circumstances allowed, and his acquaintance with Baron de Selys-Long- 
champs, of Liege, made in Paris, 1812, gave rise to a series of entomological publications 
containing their combined studies of the family of the Odonata. He was favored at this 
time with the counsel and encouragement of the prominent entomologists, Klug, Erich son, 
Kollar, Von Sie.bold, and many others whose personal acquaintance he had made during 
his travels He returned to Konigsberg in 1843, and settled there as a practising 
physician. For three years he was first assistant at the surgical hospital, performing the 
greater part of the operations. In 1851 he was married to Johanna Maria Elise Gerhards. 
His duties as a physician limiting his studies in natural history to leisure hours, be con­
fined himself to entomology (with especial reference to the Neuroptera), entomological 
biology, and the study oi the microscope. The fear of wasting time in investigating sub­
jects which had already been elucidated induced him to catalogue carefully all accessible 
entomological publications. This compilation, begun for his own use, was afterwards 
published as "Bibliotheca Entomologica,” in two volumes, Leipzig, 1862. Alone, or 
jointly with Baron de Selys-Longchamps, he has published in various scientific periodicals 
a large number of notes, papers and monographs, all of which, up to 1861, are mentioned 
in his “ Bibliotheca.” His first publication was made in 1834, on " Prussian Odonata.” 
It was his wish to prepare monographs in all families belonging to the Linnaan Nourop- 
tera, but circumstances did not permit the full execution of this plan. In 1849, 1857 and 
1861 he made extended scientific journeys through Germany, Belgium, Holland and 
England for the sake of comparing collections and libraries. From 1863 67, his official 
duties as Vice-President of the City Council and Member of the School Board of the City 
of Konigsberg loft him no leisure. A large number of reports on a great variety of sub­
jects relating to these duties demanded much careful study. Some of them, as for 
instance one on “ Life Insurance,” are exceedingly elaborate treatises In 1863 he 
received the honorary degree of Doctor of Philosophy from the University of Konigsberg.
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He was corresponding or honorary member of a large number of learned societies. In 1867 
Professor Agassiz invited him to come to Cambridge as assistant in entomology, and in 
1870 he was appointed Professor of Entomology in Harvard University.*

“ Dr. Hagen entered upon his duties at the Museum with great zeal ; and his detailed 
plan for the arrangement of the collections, though somewhat modified, is, and is likely 
to remain, the basis for the future. Deeply interested in everything relating to museum 
work, as his appreciation of series of specimens, his care for their preservation and for the 
accuracy of their localities, and many minor details, clearly indicate, it is in this collection 
as well as in his writings that his contributions to science are to be found. Here alone 
we can fully realize the extent of his discoveries, the keenness of his insight, his skill at 
preparation and dissection, and with the pencil. His devotion to the Museum knew no 
bounds; all personal interests were secondary. In 1876 he refused a most flattering and 
urgent invitation to take charge of the great entomological collections of the Konigliches 
Museum fiir Naturkunde in Berlin, and the time that might have been given to original 
work was lavished upon the care and arrangement of the collections, which grew rapidly 
lioth in size anil value. The biological collection, or that illustrating the life history of 
the species, is a prominent specialty of the Cambridge Museum. In this are preserved 
specimens showing every condition of an insect’s life, the eggs, larva* in all stages, from 
those just hatched to those full-grown, their burrows, neifi, partially devoured leaves, etc., 
the work of both larva* and adults, the frass or excrements often of great importance, 
pupal stages, adults of both sexes, and the parasitic and predaceous enemies, also in all 
stages of development. Dr Hagen’s influence upon the formation of such biological col­
lections has been very great ; few were in existence at the time when, almost unaided, he 
created that at Cambridge, and the care and elaborateness with which the whole is 
labelled makes it not only a worthy model, but most truly a monument to persistent and 
well-directed industry.

“ His lectures, given at rare intervals to advanced students, contained much 
genuine and exact knowledge, and his many acts of kindness and words of wise coun­
sel will not soon lie forgotten by those who enjoyed the facilities of the Department 
under his charge.

“ Most of Dr. Hagen's journeys were undertaken for study t-mong collections and 
in libraries. In the summer of 1882, however, accepting the generous and thoughtful 
invitation of Professor Raphael Pumpelly, at that time Director of the Northern 
Transcontinental Survey, he visited California, Oregon, Washington and Montana. 
The object of the survey was to collect data concerning insects injurious to vegetation, 
both of the field and of the forest. The greater part of the time was spent in the 
Yokima and Columbia regions of Washington ; many important entomological discov­
eries were made, some with a direct economic bearing, and large collections of insects 
were obtained from a most interesting locality.

“ Dr. Hagen was a man of marked character, simple and sympathetic, and if at 
times somewhat hot and hasty in temper and impatient of opposition, he had also one 
of the warmest of hi arts and most generous of dispositions. His unostentatious hos­
pitality was enjoyed by many entomologists, who found his life in Cambridge quiet, 
contented and happy.

“ Of Dr. Hagen’s domestic life it is sufficient to record here that in 1851 he 
married Johanna Maria Elise Gerhards, who survives him.

“Dr. Hagen received the honorary degree of Doctor of Philosophy from the Uni­
versity of Konigsberg in 1863. Harvard made him a Doctor of Science in 1887. 
The renewal of his medical degree on the 17th of October, 1890, the date of his gradu­
ation fifty years previously, after the custom of German Universities, gave him great 
pleasure. He was elected a fellow of the American Academy of Arts and Sciences, 
November 11, 1868, and served on the Council in 1877-78. He was also a member 
of a goo fly number of scientific associations and most of the entomological societies 
the world over were glad to enroll him as an honorary member.

* From “ Biographies ” following Thomas S. Cary's sketch, “ The Museum of Comparative Zoology,” 
in The Harvard Hook, by F. O. Vaille and H. A. Clark. Cambridge, 1876, Vol. I., p. 316-346, with 
portrait.


